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1. OBLHIEE YCTPOFIC:FBO IIDBM. AIIIMTAPATHBIN COCTAB IIK.
MOAYJBbHbBIX TPUHLIUII IOCTPOEHUSA 3BM.

Heab padoThl: 0O3HaAKOMJICHHE ¢ 0a30BBIMH MPUHITUTIAMHU TIOCTPOCHUS MTEPCOHATBHOMN
BBIUMCIUTEILHOM  TEXHUKH, TPUMEHsEeMOH i1 o0OpaboTku  wmHbOpManuu
(mepCOHAIBPHBIX KOMITBIOTEPOB).

KpaTtkue TeopeTnyeckue cBeJeHUsl.

CeromHsi HEBO3MOXXHO  TMPEJACTAaBUTh ce0€ COBPEMEHHYI0 MEIUIMHYy  0e3
UCIIOJIb30BaHUSl KOMITBIOTEPOB, TaK KaK OHHU SBISIOTCA HEOTHEMIIEMBIM pPabounuM
UHCTPYMEHTOM B pa3NUYHBIX cepax METUIIMHCKOW JesTeNbHOCTH. BHeapeHue
KOMITBIOTEPHBIX TEXHOJIOTM B MEIUUUHY OOECHEYHJIO BBICOKYID TOYHOCTh H
CKOPOCTb MPOBEACHUS PA3NMYHBIX UCCAEAOBAHUI U MEIUIIMHCKUX OCMOTPOB.
MenuurHa — olHa U3 CIOXKHEUIIUX HAayK, U B OOJIBIIMHCTBE CIIy4aeB JaKe caMOMy
Jy4YlIeMy CHEUUATUCTY ObIBAET CJI0KHO MOCTABUTh TOYHBIN AUarHo3 3aboseBanus. B
TaKUX CIIy4asX KOMIBIOTEPHAsl MOMOILb CYIIECTBEHHO o0sieryaer paboTy Bpaya, Tak
KaK pe3yibTaThl 0OCIEIOBAaHUM MallUEHTa, NepeJaHHble KOMIBIOTEPY, MOMEHTAIbHO
00palaThIBalOTCSI C BBISIBICHUEM aHOMAJIbHBIX PE3yJIbTaTOB aHAJIW3a, U YXKE 4depe3
HECKOJIbKO MHMHYT MOXHO IOJYYUTbh IIOJHBIE CBEACHUS O BO3MOYKHOM JHArHos3e.
Pemaromee  c10BO Bcerma ocraercsd 3a BpadoM, HO IIOMOINb KOMIIBIOTEpA
3HAYUTEIIBHO YCKOPSIET IMPOLIECC NMPUHATUS NPABHWIBHOTO PELICHMS, OT KOTOPOIO
3a4acTyl0 3aBHCHUT 3J0pPOBbE, a HWHOINA, M JKW3Hb MNalueHTa. B cOBpeMEeHHBIX
MEIUIMHCKUX YUPEKICHUIX Bpauu JaBHO MEPELUIN OT OyMaKHOM pabOThI K paboTe ¢
KOMITBIOTEPAMH, B KOTOPBIX XpaHUTCA HeoOxoaumas HHPopMauus o0 HUCTOpUHU
Oone3Hel BceX NAalMEHTOB, YTO IMO3BOJSET MeAPaOOTHUKAM YAENATh OoJblIe
BpEMEHU U BHUMaHus OOJbHBIM, a HE «BO3He» ¢ Oymaramu. Kpome Toro,
COBPEMEHHbIE KOMIBIOTEPHBIE TEXHOJOTMU TMOMOralT Bpady 3((EeKTUBHO U
OMEpPAaTUBHO  MPOBOJUTH  MNPO(UIAKTHUYECKHE  OCMOTphL.  Tak, Hampumep,
MEIUIIMHCKUA MpHOOpP KOIITKAa-CKaHep SBISICTCS OJHUM U3 Hanboiiee 6€300J1e3HEHHBIX
Y TOYHBIX METOJ0B U3yYEHUsI BHYTPEHHUX OPTaHOB YEJIOBEKA.

OTO JHMIIb HECKOJIBKO YAaCTHBIX IPHUMEPOB HCIIOJIB30BAaHUS KOMIIBIOTEPOB B
MEAMIIMHE, a €ClM KONHYTh TIJIy0Ke, MOXKHO YBHAETb, UYTO HCIOJb30BaHUE
KOMITBIOTEPHON TEXHUKHU MIPAET BAXKHEUIIYIO pOJb B MEIULMHCKUX UCCIEAOBAHUSIX.
C moMoOIlBI0 KOMITBIOTEPOB MOKHO H3Yy4YaThb BO3MOXHBIE MOCJIEACTBUS YAAPOB IS
MO3BOHOYHMKA U Yeperia YeJIoBeKa MpU aBTOMOOMIIbHBIX KatacTpodax. MeauuuHcKue
0a3bl JIaHHBIX TMO3BOJIAIOT CHELHAIUCTaM OBbITh BCErla B Kypce COBPEMEHHBIX
HAyYHO-TIPAKTUYECKUX  JOCTHKEHUH. KOMIbIOTEpHBIE CETH TakkKe IIHUPOKO
UCIIOJIB3YIOTCSL Uisi oOMeHa uHpopMmamueld O JOHOPCKUX OpraHax, B KOTOPBIX
HY)KJIAIOTCSl KPUTHYECKHE MAlMEeHThI, OXUAAroue TpaHciuiantamuu. Kpome Ttoro,
KOMITBIOTEPHI SBJIAIOTCS UIEATBHBIM MHCTPYMEHTOM JJisi 00y4YeHUs MeIpaOOTHUKOB.
B Takux ciy4asx KOMIIBIOTEPbl «UTPAOT pOJIb OOJBHOrO» KW Ha OCHOBAaHUU
BBIJJAHHBIX UM CHUMIITOMOB, ACCHUCTEHT JIOJDKEH OINpPEAENIUTh JMArHo3 M Ha3HAYWUTh
Kypc Jedenus. B ciydae ommOku oOydaromierocss KOMITBIOTEp HE3aMEeIUTEIbHO
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O0TOOpA3UT €€ M YKaXKET Ha HCTOUYHUK OTKJIOHEHUS. be3 KoMIbloTepoB HE 00XO0ATCS U
AMHUIEMHUOJIOTUYECKUE CIIYKOBbI, KOTOphele ucmoiab3yeT OBM ana  co3manus
AMUIEMHOIOTUYECKUX KapT, MO3BOJIIONIUX CIEAUTh 32 CKOPOCTHIO M HAIpaBICHUEM
pacrpocTpaHeHus AMuaeMuid. ['0OBOPUTH 0 TOJIb3€ KOMIBIOTEPOB B MEAUIIMHE MOKHO
J0Jr0, HO HMKOT/Aa 3aKiIioueHHe 0e3 SMOLMOHAIBHOTO KOMITBIOTEpPA HE CMOXKET
CPaBHUTHCS C BaXKHBIM PEIICHHEM, KOTOPOE JOJDKEH IMPUHSATH YEIIOBEK.

Obwas cxema nocmpoenust Komnvlomepa

O6III3.5[ CXCMa COBpECMCHHOI'O KOMITIBIOTEPA ITOKAa3daHa Ha CICAYIOIIEM PUCYHKC.

K DPyTHM
EbINHCNATENRHBIM

@ CHCTEMaM
—] = @

Hakonure b HEKUI‘IETEHI:
HE HECTEME Ha PHEKH:
FOHMTOp CTRHMMER -
MATHMTHELS MATHMTHELX LonoHK4
Ak PONFOLECCOR moM|RaH IHCKER LHCKEY TEﬂIE.FTIE:E
ApriireTaro- Epp—— | | | | RatURDERHA
NOrHYECKDE
_ KOHTpOANER HaKko- [ | KonTponnep
WETpOHCTED NamATk =N [MTENA Ha HECTEHA HBEM CETRE0H
ajantep HAHMTHBIX LHMCKOE agantep
LHCKaH
PErHCTRE Cuerbl
YNpag-
NEHHA
EaW-namate | udHo LUKHLE: yNpaenakwas, agpecHan i WHHS OaHHER
e M0 NE L OESTENbHEIE MapannenbHyE
EHYTREHHETD MOpTHl BEOLa-EHEDA KOMM HUKALMOHHBIE KIOFMy HMESLIMOHHBLE WrpoBod
YNPaENEHAA MOPTE MOpTE nopt

DLOMCHHTENBHEIE
YETPORCTER

WHEMHE || Knaedarypa| | MEWLE Moger | | naoTe npuuTep | | Crade
. P41 | pexsonn A B[ [ TPuHTED P [AOHCTHE

i e ) =

JIt000i1 KOMITBIOTEP MOCTPOEH HA OOIIMX MPUHIHUIIAX, KOTOPbIE TTO3BOJISIIOT BBIAEIHUTh
CJIeIyIOLIME TJIABHbIE YCTPOIMCTBA:

- MaMATh (3aIOMUHAIONIEE YCTPOUCTBO, 3Y), COCTOSIIYIO U3 NEPEHYMEPOBAaHHBIX
AYECK;

- IPOIIECCOpP, BKIIOYAIONTUN B ce0si ycTpoiicTBo yrpasieHus (Y V) u apudmMeTuko-
joruyeckoe ycrpoictro (AJIY);

- YCTPOWCTBA BBOJIa-BbIBOJA;

— YCTPOMCTBO BBIBOJA.

OTH yCTPONCTBA COSTMHEHBI KaHAJIAMH CBSI3U, TIO KOTOPBIM TepeaeTcsi nHbopmarusi.
B ocHOBy mnocCTpoeHHs MOAABISIIOUIETO OOJBIIMHCTBA KOMIBIOTEPOB IOJIOKEHBI
CeAyoNIe OO0IMe MPUHIUIBI, KOoTopble copmynupoBan B 1945 r. JIxoH Qo
Heiman.

Ipunyun npoecpammnozo ynpaenenus. VI3 Hero cienyer, 4To NporpaMma COCTOUT U3
Ha0bopa KOMaHJl, KOTOpPbI€ BBIMOJHIIOTCA MPOIIECCOPOM ABTOMATHYECKU IPYr 3a
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JIPYTOM B OIPEIEIICHHOM IOCIEI0BATENbHOCTH. [Iponieccop MCnoyHsIET nmporpaMmmy
aBTOMATHUYECKH, 0€3 BMEIIATEIHCTBA YEIIOBEKA.

Ipunyun oonopoonocmu namsamu. IlporpaMMbl U JTaHHBIC XPaHATCS B OJTHOH U TOU
e namsaTd. KoMIproTep HE pa3iauyaeT, YTO XPAHUTCS B JAHHON SUYCHUKE MaMsATH —
YHUCJI0, TEKCT WM KOMaHaa. Hax KkoMaH1aMu B MaMsATA MOKHO BBITIOJIHATH TaKUE KE
NEUCTBUS, KaK U HaJ AaHHBIMH. TakuM 00pa3oM, KOMaHbl OJJHON MPOrpaMMbl MOTYT
ObITh TMOJYYEHbl KaK pe3yjbTaThl HCIOJHEHUsS Apyrod mnporpammbl. Ha sTom
IIPUHLIAIIE OCHOBAHBI METO/IbI TPAHCIISILIUU — IEPEBO/IA TEKCTAa IPOTrPaMMBI C SI3bIKa
IPOTPaMMUPOBAHUS BBICOKOTO YPOBHSI Ha SI3bIK KOHKPETHOW MAaIlINHBI.

Ilpunyun  adpechocmu.  CTPYKTypHO  OCHOBHasi  MaMmsiTh  COCTOUT U3
MIPOHYMEPOBAHHBIX SYEEK, MTPOLECCOPY B MPOU3BOJIbHBI MOMEHT BPEMEHH JIOCTYITHA
mro0as ssuerka.

OcCHOBHBIE YCTPOWCTBA KOMIIbIOTEpA HAaXOJATCS B cucTeMHOM Oisoke. K Hum
OTHOCATCSI: MATEPUHCKas IIIaTa, MPOLECCOp, BUACOKAPTA, OINEPATUBHAS MaMSTh,
JKECTKHU JHUCK.

Cucremubliii 0JIOK.

K mnepBoil kareropum OTHOCSATCA YCTPOMCTBA, WM HUX €LIE HAa3bIBAIOT
KOMILJIEKTYIOIME, KOTOPBIE «IPSAYyTCs» B cucTeMHOU Oi0ke. OHM Hanbosee Ba)HbI
JUJIS1 €70 pabOoThI.

1. Marepunckas miara.

MarepuHckad 1iata — 3TO TMe4aTHas IuUlaTa, KOTOpas NpeAHa3HadyeHa s
MOJKJIFOUYECHHUSI OCHOBHBIX KOMIUICKTYIOIIMX KOMIIbIOTEpA. YacTh M3 HUX, HAIIPUMED,
MpOLECCOp WM BHUACOKAPTA YCTAHABIMBAETCS HEMOCPEACTBEHHO Ha camy
MATEPUHCKYIO0 TIJIaTy B MPEIHA3HAYEHHBIM Il 3TOrO pa3beM. A Jpyras 4acTb
KOMITJIEKTYIOIUX, K TMPUMEPY, KECTKUN TUCK WM OJIOK MUTaHWsA, TOJKII0YaeTCS K
MaTEpPUHCKOH TUIaTe C TIOMOIIBIO CTICIIHABHBIX KaOeIe.

2. ITporneccop.

[Ipormeccop — 3T0 MHKpOCXeMa M OJHOBPEMEHHO «MO3I» KOMITbIOTEpa. UeM Jrydiire
Iporeccop TeM ObICTpee OH OYIET BHITIOJNHATH 3TH CaMbIE€ OIepaIlii, COOTBETCTBEHHO
KOMIIbIOTEp OyaeT padoTaTh ObICTpEE.

3. Buneokapra.



Buneokapra wim mo-apyroMy rpaguueckuil IiaTta, IpeJHa3HauyeHa [UIsl BBIBOJAA
KAPTUHKHU Ha 3KpaH MOHUTOpA. OHA TakXke YCTAaHABIMBAETCS B MAaTEPUHCKYIO IUIATy,
B crneuuanbHbli pazbeM PSI-Express. Pexe Bumeokapra mMoxeT ObITH BCTpO€Ha B
caMy MaTepuHKy, HO €€ MOIIHOCTH dYalle BCEro XBaTaeT TOJIBKO HJs O(QUCHBIX
IPUIIOKEHUHN U pabOThI B UHTEPHETE.

4. OnepaTuBHas MaMsATh.

OnepatrBHas MaMATh — 3TO MNPSAMOYIOJIbHAs IUIAHKA, MOX0Xa Ha KapTpUIK OT
CTapblX WIPOBBIX NpUCTaBOK. OHa mnpenHa3HAadYeHa JIsI BPEMEHHOTO XPaHEHHUs
naHHbIX. MH(bOpMaIus o 3amyleHHbIX TporpaMmmax, CISIIUNd peKUM KOMIbIOTEpa U
JIpyru€ BpPEMEHHbIE JaHHbIE XpaHATCA B oOnepaTUBHON mnaMsiaTH. OCOOEHHOCTHIO
OIEPATUBKHU SABJIIETCA TO, YTO JAaHHBIE M3 HEE II0CIE BBIKIIOYEHMS KOMIIBIOTEPA
IIOJIHOCTBIO YAAIISIOTCS.

5. JKecTkui IHCK.

KecTkuii nuck mpenHaszHayeH )il TMTEIbHOro XpaHeHus (aitioB. Ero HaseiBaroT
BuHYecTep. OH XpaHUT JaHHBIC HA CIEIUAJIbHBIX IUIaCTHHaX. Takke B MOCeaHEee
BpeMsl pacapocTtpanuiivch SSD nucku.

6. JluckoBo.



JuckoBoj ocyiiecTBisieT padboTy ¢ nuckamu. Kak MUHMMYM JHCKOBOJ HEOOXOAUM
JJIs1 IEPBOHAYATILHON YCTAHOBKU CUCTEMBI.
7. CucteMbl OXJIAKICHHUS.

Cucrema OXJQXACHHS — 5TO BEHTWJIATOPHI WM KyJIEpPbl, KOTOPHIC OXJIaKIAIOT
KoMIUIeKTytomue. OOBIUHO YCTAHOBJICHO TpU U Oosee KyJepoB. O0s3aTeNIbHO OJIUH
Ha Tpolieccope, OJANH Ha BHUICOKApTe, U OJWH Ha OJOKE MUTAHUS, a Jajee yKe IO
KETaHWIO. Y CTAaHABIMBAIOTCS TAKXKE BEHTWISATOPHI HA JKECTKHE JUCKH U B CaMOM
kopmyce. Eciam xynep B KopITyce YCTaHOBJICH Ha MEPEAHEN MaHEeNHu, TO OH 3a0hpaeT
TEIJIO, a KyJIephbl YCTAaHOBJIICHHBbIC Ha 3aJHEM OTCEKE IMOJAI0T B «CHCTEMHHK)
XOJIOTHBIN BO3YX.

8. 3ByKOBas Kapra.

3ByKOBasi KapTa BBHIBOJMT 3BYK Ha KOJIOHKH. OOBIYHO OHA BCTPOCHA B MATEPUHCKYIO
wiaty. Ho ObiBaer, 4to oHa MO0 JJOMAeTcsl, U MOATOMY TOKYMAaeTCsl OTACIBHO, TU00
’K€ M3HAYaJIbHO KauyecTBO cTaHAapTHOM Biaaenbua [IK He ycTpauBaeT v OH MoOKynaer
JIPYTyI0 3BYKOBYXY. B 00I1emM 3BykoBasi KapTa TakK€ MMEET IMpaBO OBITh B ATOM
criiucke ycrporcts st [TK.

9. biiok nuTaHus.




brmox mnwWTaHWs HyXeH I TOro, 4YTOOBI BCE BHIIICONMMCAHHBIE YCTPONCTBA
KoMIbIoTepa 3apaboranu. OH oOecrneuynBaeT BCe KOMILIEKTYIOIINE AJIEKTPOIHEPTUei
HE0OXOAMMON MOITHOCTH.

10. Kopnyc

UTtoObl MaTEepHHCKYIO IUIaTy, MPOIECCOp, BHICOKAPTY, OIEPATUBHYIO TMaMSTh,
KECTKUM JTUCK, JTUCKOBOJI, 3BYKOBYIO KapTy, OJOK MUTaHUS U BO3MOXKHO KaKHE-TO
JOTIOJTHUTENbHBIE ~ KOMIUIEKTYIOIME MOXXHO OBLJIO  ONTUMaJIbHBIM  00pa3oM
Pa3MECTUTh HEOOXOJIMM KOPITYC, B KOTOPBIA BCE 3TO aKKypaTHO yCTaHABJIMBACTCS,
3aKpYy4YMBAETCS, MOJKIIOYACTCS U HAUYMHAET €KECIHEBHYIO JKU3Hb, OT BKJIIOUYECHUS 10
BBIKJIIOUEHUA. B Kopryce moanepXxuBaeTcsi HE0OXoauMasl TeMIiepatypa, U BCE
3alIUIIECHO OT MOBPEXKICHUN.

B wutore mnosiyyaeTcs MOJHOUEHHBIA CHUCTEMHBIA OJIOK, CO BCEMHU BaKHEHUIIMMHU
YCTPOMCTBAMH KOMITbIOTEPA, KOTOPHIE HYXKHBI JIJISl €T0 PaOOTHI.

Ilepudepuiinbie ycrpoiicTsa.

UToOBI TOJHOIIEHHO WCMOJB30BaTh BO3MOKHOCTU KOMIIBIOTEPA MPUMEHSIOTCS
BHeIIHWE wWind Tnepudepuiipie ycTpoiictBa. K HUM OTHOCSATCS T€ KOMITOHEHTHI
KOMIIBIOTEPA, KOTOPBIE HAXOIATCA 32 MPEICIAMU «CUCTEMHUKA.

1. Monwutop.

a

2. KnaBuarypa.

S

KnaBuarypa npennasnadeHa st BBojaa MH(GopMaIuu.
3. MbI11ib.
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Mpime HeoOXomuMa IS YOPABJICHUS KYypCOpPOM Ha DKpPaHE W BBHITIOJHEHUS psa
omnepanui.
4. Ayau - KOJIOHKH.

o) @’Q\

e|®'

ele
Kononku He0OX0IUMBI )11 BOCTIPOU3BEICHUS 3BYKa U 3BYKOBBIX 2 ()EKTOB.
5. Ilpunrep u ckanep win MOY.

[IpuHTEp M CKaHEp NMpeJHA3HAYEHBI U IEYaTH U CKAHUPOBAaHUS JOKYMEHTOB. MDY
— MHOTO()YHKIIMOHAJIBHOE YCTPOMCTBO OOBEOUHSET B ceOe (PYHKIMM MPUHTEpPA U
CKaHepa.

IIepconanpHas OBM SIBIIACTCS OCHOBHOM COCTaBJISIOLIEH
aBTOMATHU3MPOBAHHOIO paboUero MecTa Bpaya - KHOEpHETHKA.
CocTaB BbIUMCIUTEIBLHON CUCTEMBI (KOH(PUTypalrs) BKIIOYaeT B ceOsl anmapaTHbIE U
nporpaMmHbie cpeAcTBa. Ee (QyHKIMOHMpOBaHHWE OMNpENEseTCs ONpeaeIeHHOU
aApPXUTEKTYPOU.
Apxurtekrypa IIK - 3T0 COBOKYITHOCTB anmapaTHbIX U nporpammHubix cpeacts 11K, a
TaK)K€ CHUCTEMa B3aMMOJEHCTBHS HUX, obOecrneuuBaromias QpyHkumoHuporanue [IK.
OcHoBHBIE 0COOEHHOCTU apXUTEKTYpHI 11K - OTKPBITOCTh U MOYJBHOCTD.
OTKpBHITOCTh 03HAYAET BO3MOXKHOCTh 3aMEHbI OT/IeIbHBIX KOMIOHEHTOB 1K nx 6omnee
COBEPILIEHHBIMU BEPCUSIMH, & TAK)KE BO3MOXKHOCTD IOJKIIOUEHUST HOBBIX YCTPOUCTB K
KOMIIBIOTEPY C LEIbI0 pPACUIMPEHUs €ro BO3MOXKHOCTEH. Bce KOMIIOHEHTHI
KOMIbIOTEpa O(OPMIICHBI B BUJIE€ 3aKOHUEHHBIX KOHCTPYKIMM — MOyJIeH, UMEIOLIUX
CTaHJApPTHBIE pa3Mepbl M CTaHIApPTHbIE cpencTtBa coeauHeHuss ¢ OBM. Onu He
CBSI3aHBI JKECTKO, B €JUHOE HEPA3BEMHOE YCTPOMCTBO: IIPEAYCMOTPEHA BO3MOKHOCTh
OBICTpOTO TMOJACOCAMHEHUS U oTcoeauHeHus roboro n3 Hux Kk I1K. Kpome toro, B
mo6oit DOBM momoOHOro THIa WCHOJIB3YeTCs CTaHAAPTHBIA HAO0OpP OCHOBHBIX
MOJTyJIeH, pu 000 €€ MoauduKaium.
ApXHUTEKTYypa KOMIIbIOTEpa OOBIYHO OMPEIEISETCS COBOKYIMHOCTBIO €€ CBOMCTB,
CYLIECTBEHHBIX ISl Toyb30BaTenss. OCHOBHOE BHHUMAaHUE IMPU 3TOM YIEJSAETCS
CTpYKType ¢ (YHKUHMOHAJIBHBIM BO3MOXXHOCTSM MAIIMHbI, KOTOPBIE MOXHO
pa3AeuTh HA OCHOBHBIE U JIOTIOJHUTEIIBHBIC.
OcHOBHBIE PYHKIIMU OMNpEeAeNAloT Ha3zHaueHue ODBM: o0OpaboTka U XpaHEHue
uHbopMaIu, oOMeH uH(popManuen C BHELIHUMU
oObekTamu. [lononHurenbHble GYHKIUU TMOBBIMAIOT 3(P(HEKTUBHOCTH BBITOJTHEHUS
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OCHOBHBIX (YHKIUI: oOecreunBarOT 3PQPEKTUBHBIE PEXKUMBI €€ pPadOThl, AUATIOT C
MOJIb30BaTEIEM, BBICOKYIO HaaeXHOCT, H Jp. HasBannele ¢ynknun OBM
pean3yroTcs ¢ IOMOIIbIO €€ KOMIIOHEHTOB: allllapaTHBIX U IPOrPaMMHBIX CPEZCTB.
CTpykTypa KOMIBIOTEpa— 3TO HEKOTOpass MOJEINb, YCTaHaBJIMBAIOIIAsl COCTaB,
HOPSAJOK U MIPUHLIMIIBI B3aUMOAEUCTBUS BXOAIUX B HEE€ KOMIIOHEHTOB.

[lepcoHanbHBIi  KOMIIBIOTEP - 3TO  HACTOJbHAs WM  nepeHocHas OBM,
yIOBIETBOpSIONMIas  TPeOOBaHUSAM  OOLIEAOCTYHOCTH UM YHUBEPCAJIbHOCTH
MIPUMEHEHUSL.

HoctounctBamu 11K siBisiroTCs:

* Majasi CTOMMOCTb, HaXOAIIAsACA B MpeAesiax JOCTYIHOCTH JUIsl HHIUBUAYaJIbHOTO
NOKyTaTes;

* aBTOHOMHOCTb JKCIUTyaTallMid ©0€3 CHelUalbHbIX TPEOOBAaHUI K YCIOBHIM
OKPYKaIOUIEH CPEIbI;

* THMOKOCTh apXUTEKTYpbl, OOECIEeUMBaIOIIas €€ aJanTUBHOCTh K PazHOOOpa3HbIM
pUMEHEHUSIM B c(pepe ynpaBiieHUs], HAyKd, 00pa30BaHusl, B OBITY;

* "IPy’KECTBEHHOCTh' OIEPAlMOHHONW CHUCTEMBI M IIPOYEr0 IMPOTrPaMMHOTO
obecrnieueHus, 00yCIOBIMBAIOIIAs BO3MOXKHOCTh pabOThl ¢ HEHl mojb3oBaTens 0e3
CHeIUaTbHON MPOPECCUOHAIBHON TOATOTOBKHU;

* BBICOKAs HAJIEKHOCTh pabOThI (00jiee 5 ThiC. 4 HApaOOTKU HA OTKA3).

CTpyKTypa nepcoHAJIbHOI0 KOMIBLIOTEpPa

Muxponpoyeccop (MII). Ito uentpanbHbiii Onox [IK, mnpenHazHayeHHBIA s
yIpaBJIeHHUs] pabOTON BceX OJIOKOB MAIIWHBI U IS BBIIOJTHEHUS apu(PMETHIECKUX U
JIOTUYECKUX onepauuid Haj nHpopmaiueil. B cocraB Mukporporeccopa BXOIAT:

* ycrpoiictBo ymnpasieHus (YY) — ¢popmupyer U moaaeT BO Bce OJIOK MAIIMHBI
B HY>)KHbI€ MOMEHTBI BPEMEHH ONPEEICHHbIE CUTHAJbI yrnpaBiieHUus (YIpaBisioline
UMITYJIbChI), O0YCIIOBJIEHHBIE CIIEUMU(DPHUKOI BBITOIHIEMON ONEpai U pe3yJibTaTaMu
OpeabIAyIIuX onepamnuii; QgopMupyer aapeca sS4eeK MaMsATH, HCIOIb3YEMbIX
BBITIOJTHSIEMOM OTepalveil, U nmepenaet 3T ajapeca B COOTBETCTBYoIUE 0710Kku DBM;
OTMOPHYIO MOCJIEIOBATEIbBHOCTh MMITYJIbCOB YCTPOMCTBO YINPABJICHUS IMOJTYyYaeT OT
reHepaTopa TAKTOBBIX UMITYJIbCOB;

* apudMeTUKO-JIoTuYecKoe ycTpoicTBo (AJIY) - mpenHasHaueHO AJiS BBIMOJTHEHUS
BceX apr(METHUYECCKUX M JIOTHYSCKHX OIepalMii HaJ YHUCIOBOM W CHMBOJBHOMN
uHpopmarueit (B HekoTopbix Mojensax [1K mis yckopeHus: BbITIOMHEHUS OTNepainii K
AJTY moaximrovaercs JOMOJHUTEIBHBIN MaTEMaTHYECKUI COIpoIieccop ),

* MukporpoueccopHas namsth (MIIII) - caykuT 1 KpaTKOBPEMEHHOTO XpPaHEHUs,
3aMKCH U BblAauu MH(OPMAIMU, HETIOCPEACTBEHHO HUCITIOIb3YEMOM B BBIYMCICHUSIX B
OJIv KAl e TaKThl padOThl MAIIMHBI.

MIIII crpoutcsi Ha pErucTpax W UCHOJIb3yeTCs sl O00ECleueHUs BBICOKOTO
ObIcTpoeicTBUS MaluHbl, 00 ocHoBHas mamsaTh (OII) He Bcerma obecneyuBaet
CKOPOCTb 3alliCH, [OWCKAa M CUMUTHIBAHUS HHPOPMALUU, HEOOXOAUMYIO JJIs
s pexkTBHON PabOTHI OBICTPOAEHCTBYIOIIETO MUKPOMPOLIECCOPA.

Pezucmpuol - ObICTPOAESHCTBYIONINE SYEHKHU MTAMSITH PA3IMYHON JIUHBI (B OTJIMYHE OT
sueek Oll, umeromux crangapTHyo AauHy 1 0alT u Gosiee HU3KOE ObICTPOIEHCTBHUE);
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* uHTep(elicHas cucTeMa MHKpPOIPOIECCOopa — Peau3yeT CONpPSDKEHHUE M CBSI3b C
npyrumu  ycrpoiictBamu [IK; Bkmiowaer B cebsi BHyTpeHHHI wuHTepdeiic MII,
OydepHble 3alOMUHAIONIME PETUCTPhl W CXEMbl YINpaBICHUS MOPTaMH BBOJA-
BoiBoga (IIBB) u cucremuoii mmumHoi. MaTtepdetic ( interface ) — coBokymHOCTH
CPEIICTB CONpPSDKEHHS] M CBSI3M YCTPOMCTB KOMIIbIOTEpa, oOecreunBaronas ux
¢ pexkTUBHOE B3aUMOICHCTBHE.

Ilopm eso0a-svisooa (110 — Input/Output port) — ammaparypa conpspKEHU,
MO3BOJISIONIAs MTOAKIIOYUTE K MUKpOIpolieccopy apyroe ycrporctso [1K.
l'enepamop  maxkmosvix  umnyibcos. OH  TEHEPUPYET  MOCIEAOBATEIbHOCTh
NEKTPUYECKUX HMITYJIbCOB; YacTOTa T'€HEPUPYEMBIX HMIIYJIbCOB OIpPEAEIISAET
TaKTOBYIO YaCTOTY MalIMHbL. [IpoMEXyTOK BpeMEHH MEX1Yy COCETHUMH UMITYJIbCAMU
ONpeeNsieT BpeMs OJHOTO TakTa padOThl MAaIIMHBI WM IPOCTO TAKT PaOOTHI
MamuHbl. YacToTa reHeparopa TaKTOBBIX MMIYJbCOB SBIISIETCS OJHOM M3 OCHOBHBIX
XapaKTEPUCTHUK NMEPCOHAIBHOIO KOMIBIOTEPA U BO MHOTOM ONPENENSET CKOPOCTh €ro
paboThl, MOO KaxkJgas omepauvs B MalIMHE BBIIIOJHIETCS 3a ONpPENeIEHHOE
KOJIMYECTBO TAKTOB.

CucremHass mMHA. DTO OCHOBHas HHTepdelcHas CUCTeMa  KOMIIBbIOTEpA,
o0ecnieunBaoIias CONPSDKEHUE U CBA3b BCEX €ro YCTPOHCTB MEXIy COOOM.
CucreMHas 1IKMHA BKIIOYAET B cEOs:

 kogoByo muHy gaHHbIX (KIII), coneprkalnyto npoBojia U CXEMbl COMPSIKEHUS IS
napajuleIbHOM Mepelayd BCEX pas3psiioB YMCIOBOIO KoJa (MAalIMHHOTO CJIOBA)
omnepaHja;

 kojoByro muHy aapeca (KIIA), BkIrouaronyro mpoBoaa U CXeMbl COMPSIKEHUSI 1S
napajieIbHOM Nepeiaun BCcexX pa3psaaoB KoJa aJpeca SYEKU OCHOBHOW MaMsTH WU
NOopTa BBOJIa-BbIBOJIA BHEII H €T0 YCTPOUCTBA;

* KOJOByl0 1mmMHY uWHCTpYK I uil (KIIW), conepkaiiyro  mpoBoa W CXEMbI
COMpPSKEHU JJIA Nepeadyd MHCTPYKUMMA (YNpaBIsSIOIIMX CUTHAJIOB, UMITYJIbCOB) BO
BCE OJIOKH MAaIllUHbI;

* [IMHY NUTaHUS, UMEIONIYIO TMPOBOJA M CXEMbl CONPSIKEHUS ISl MOJAKIHOYEHUS
onoxoB IIK k cucreme nsHepromuranus. CucremHas IIMHA OOECIEUMBACT TPHU
HaIpaBJIeHUs Tiepeadyu HHHOpMAaIIIH:

1) Mex1y MUKPOIIPOLECCOPOM U OCHOBHOU MaMSAThIO;

2) MeX Iy MUKPOIIPOLIECCOPOM M IMOPTaAMH BBOAA-BbIBO/Ia BHEIIHUX YCTPOMCTB;

3) MeXJly OCHOBHOW MamsTbI0O M MOpPTaMH BBOJAA-BBIBOJA BHEIIHHMX YCTPOWCTB (B
pexXUME IPSIMOTO IOCTYTIA K MaMsITH).

Bce Osoku, a TOYHee UX TOPTHI BBOJA-BBIBOAA, YEpPE3 COOTBETCTBYIOIIME
YHU(ULUHUPOBAHHBIE pPa3beMbl (CTHIKM) MOJKIIOYAIOTCS K IIMHE €AMHOOOpPa3HO:
HEIMOCPEJICTBEHHO WJIM 4Yepe3 KOHTPOJUIephl (azantepsl). YIpaBieHUE CUCTEMHOM
IIMHOW OCYHIECTBIISIETCS MHUKPOMNPOLECCOPOM JIMOO HEMOCPECTBEHHO, JIMOO0, YTO
yaiie, 4epe3 JOMOIHUTENbHYI0 MUKPOCXEMY — KOHTPOJUIEP ILIMHBI, POPMUPYIOIIHIA
OCHOBHbIE€ cUTHaJbI ynpasieHus. OcHoBHas namsTh (OIl). Ona npennazHaueHa asis
XpaHEHUs U OlepaTUBHOro 0OMeHa nHpopmMalue ¢ mpounMu 6okamMu Mamubl. OI1
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CONEPKUT J1Ba BHJA 3alOMUHAIONIMX YCTPOMCTB: IIOCTOSIHHOE 3allOMUHAIOLICE
ycrpoiictBo (I13Y) u oneparuBHoe 3anoMunaroiee yctpoctro (O3V).

[13Y cnyxut A  XpaHeHUs HEU3MeHsieMON (MOCTOSIHHOM) MpOrpaMMHONA U
CIIPaBOYHOM MH(MOPMAIH, TTO3BOJISIET ONMEPATUBHO TOJIBKO CUMTHIBATH XPaHSIIYIOCS
B HeM uHpopmarnuio (u3MeHuTh nHpopManuio B [13V Henb3s).

O3V npenHa3HayeHO I ONEpPAaTHUBHOM  3allUCH, XPAaHEHUS W  CUHUTHIBAHUSA
uHdopmanuu (IporpaMM U J@HHBIX), HEMOCPEJACTBEHHO YYacTBYIOLIEH B
MH(OPMAIMOHHO-BBIYMCIUTENLHOM Tpoliecce, BoinonHsemoM [1K B Texymumii nepuon
BpEMEHU. [ JIaBHBIMU JOCTOMHCTBAMM ONEPATUBHOM IMAMSTU SABIISIOTCS €€ BBICOKOE
OBICTPOJECHCTBHE M BO3MOXKHOCTH OOpallleHUs K KaXKIOW sSUeKe MamsiTh OTACIBHO
(mpsmoli azxpecHbIl JocTynm K sdeiike). B kauectBe Hepocratka O3V ciepyer
OTMETUTh HEBO3MOKHOCTb COXPAaHEHHs MH(POpMalHUd B HEH MOCIEe BBIKIOYEHUS
MUTaHUS MAalIUHBI (3HEPTO3aBUCUMOCTb ).

Buewnsa namams. OHa OTHOCUTCSA K BHEIIHUM ycTpoicTBaMm 11K n ucnonb3yercs s
JIOJITOBPEMEHHOTO XpaHEHHs JII000M HHPOpMALMH, KOTOpas MOXKET Koraa-indo
noTpedOoBaThCs JJI pellieHus 3a1au. B yacTHOCTH, BO BHEIIHEH NaMsITH XPAaHUTCS BCE
OporpaMMHOE  O0ecrieueHHWe  KOMIIbloTepa. BHeHmHsAs  namsaTh  COAEPXKUT
pa3zHooOpa3HbIe BU/IbI 3aIIOMHAHAOIINX YCTPOMCTB, HO Hauboee
pacnpoCTpaHEHHbIMU, HMMEIOIIMMUCS TMPAKTUYECKH Ha JII0OOOM  KOMIIBIOTEpE,
ABJIAIOTCS HakonuTenn Ha skecTkux (HKM/) u rubkux (HI'M]I) MarHuTHBIX JUCKax.
HazHnaueHue 3Tux HakonuTenen — XpaHeHue 00JIbIINX 00beMOB HHPOPMAIIUH, 3aIIUCh
U BbIJAa4a XpaHUMOM HH(OpMAalKMK O 3ampocy B OINEpPaTUBHOE 3alOMMHAIOIEE
ycrpoictBo. Pazmuuatrorcss HXKMJI u HI'MJI numb KOHCTPYKTHMBHO, O0ObEMaMH
XpaHUMOW UH(POpPMALIMU U BPEMEHEM NOKMCKA, 3alMUCH U CUYUTHIBAaHUS MH(HOPMALIHH.

B kauecTBe YCTpOMCTB BHEIIHEW NAMSATH HCHOJB3YKOTCA TAKKE 3alIOMUHAIOIIUE
YCTPOMCTBA HA KACCETHOW MArHUTHOW JIEeHTE (CTPUMMEpBI), HAKOIUTEIM Ha
ontuyeckux guckax ( CD - ROM — Compact Disk Read Only Memory — kommakt-
JUCK C MaMAThIO, TOJBKO YUTAEMOM) U Ap.

Hcemounux numanus. 3to OJOK, COIEpXKalUN CHUCTEMbl aBTOHOMHOT'O M CETEBOTO
sHepronurtanus [1K.

Tativep. OTO BHYTPUMAIIMHHBIE 3JIEKTPOHHBIE 4Yachl, OOECIEYUBAIOLIUE IPU
HEOOXOJMMOCTH aBTOMATHMUECKUN ChEM TEKYIIEro MOMEHTa BpEeMEHHU (TOf, MECHIIL,
4yachl, MUHYTBI, CEKYHABl U JIOJIM CEKYH[I). TaliMep MOIKIIOYaeTCs K aBTOHOMHOMY
UCTOYHUKY MUTAaHUA — AaKKyMYJSITOPY WU TpPU OTKIIOYEHUM MAIUHBI OT CETH
POJ0JKAET PaboTaTh.

Buewnue  ycmpoticmea (BY). 910  BaxkHeHIas  cocTaBHasi  4acThb  JIOOOTO
BBIYMCIIUTEIBLHOTIO KOMILIEKca. JlocTaTouyHo cka3arh, 4To 1Mo crouMoctd BY mHorma
coctaBisitoT 50 — 80 % Bcero IIK. Ot coctaBa u xapaktepuctuk BY Bo MHOrom
3aBUCST BO3MOXKHOCTh U 3 pexTuBHOCTh puMeHenus 1K B cuctemax yrpaBieHus u
B HapoJIHOM Xxo3siiicTBe B 1esioM. BY T1K oGecnieunBaroT B3auMoIeiCTBUE MAIIIMHBI C
OKpY>Karolel Cpeoi: MoJIb30BaTelIIMU, 00bEKTaMH yIpaBieHus u JIpyrumu OBM.
BY Becbma pa3HO0Opa3HbI U MOTYT OBbITh KJIACCU(UIIUPOBAHBI MO PSAAY MPU3HAKOB.
Tak, Mo Ha3HAYECHUIO MOKHO BBIIAEIUTH ClIeAyronue Buasl BY:
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* BHEIIHKE 3anl0MUHaroue ycrpoiicrsa (B3Y) nwimm BHemHssa namsars 11K

* IMAJIOIOBBIE CPEJICTBA MOJIB30BATEILS;

* YCTpOMCTBA BBO/Ia HHPOPMALIUY;

* YCTpOWCTBA BBIBOJIa MH(OPMAITUH;

* CpEIICTBA CBSA3U U TEIEKOMMYHUKALIMH.

JnanoroBsle CpEeACTBA MOJIB30BATENSL BKJIIOYAIOT B CBOM COCTaB BUIACOMOHHUTOPHI
(mucrien), peke IMyJIbTOBBIC MHIIYIIHME MAIIUHKUA (MPUHTEPHI C KJIaBUATYypOH) U
YCTPOMCTBA PEYEBOr0 BBOAA-BhIBOIa HH(MOPMAITUH.

BuneomonuTop (aucrieit)— ycTpoicTBO Il 0TOOpaKeHUsI BBOJUMON U BBIBOJMMOM
u3 [1K nndopmanmn.

YcrporicTBa pEUYEBOTO BBOJIa-BbIBOJIA OTHOCSITCS K
OBICTPOPA3BUBAIOIIMMCS CPEJCTBAM MYJIbTUMEAUA. Y CTPOMCTBA PEUYEBOr0 BBOJA —
3TO  pa3NU4yHble MHUKPO(OHHBIE AKYCTHUECKUE CUCTEMBI,  '"3BYKOBBIE  MbIIIHU",

HallpuMep, €O  CIOXHBIM  MPOTPAMMHBIM  OOECIIEUEHHUEM,  ITO3BOJISIOIIUM
pacno3HaBaTh MPOU3HOCUMBIE YEJIOBEKOM OYKBBI U CIIOBA, UACHTU(PUIUPOBATh UX U
3aKOAUPOBATh.

VYerpoiicTBa pe4eBOro BIBOAA — 3TO PA3IMYHBIE CUHTE3aTOPbI 3BYKA, BBHIMOJHAOLIUE
npeoOpazoBaHue HUPPOBBIX KOAOB B OYKBBI M CJIOBa, BOCIPOU3BOAMMBIC UYEPE3
IPOMKOTOBOPUTENIN (JAMHAMUKHA) WM 3BYKOBBIE KOJIOHKH, IOJCOCIUHEHHBIE K
KOMITBIOTEDY.

K ycTporictBam BBO1a MHPOPMALIUUA OTHOCSITCS:

* KJJaBUaTypa — YCTPOMCTBO [UJII PYYHOIO BBOJA YHCIOBOM, TEKCTOBOM WU
ynpasisitonieit uapopmannu B 11K;

* rpaduyecKre TUIAHILIETHI (U DKUTAN3€ephl) — 111 PY4YHOro BBOJA TIpaduyeckon
uH(popMauu, HU300paKEHUN IMyTEeM MNEepEeMEIIEHUs MO IUIAHIIETY CIEeHalIbHOIO
ykazatenss (mepa); TpU  TEpEeMEIICHUM TMepa aBTOMATUYECKH BBITIOJHSIOTCS
CUMTBHIBAHHUE KOOPJMHAT €r0 MECTOTOJIONKEHUS U BBOJ ATUX KoopauHart B 11K

* CKaHEphl (UUTAIOLIME aBTOMATHI) — ISl aBTOMATHYECKOTO CUMTBHIBAHUS C OyMaXKHBIX
HocuTenel u BBoja B [1IK MalIMHOMUCHBIX TEKCTOB, TPaUKOB, PUCYHKOB, YEPTEIKEH;
B YCTPOMCTBE KOJUPOBAHUS CKAaHEpa B TEKCTOBOM PEXKUME CUUTAHHBIE CHUMBOJIBI
MOCJIE CpPaBHEHUS C JTAJIOHHBIMM KOHTYPaMH CIHEHHUAIbHBIMU MpOrpaMMaMH
npeoOpaszytorcs B koabpl ASCII , a B rpaduueckoM pexxuMe CUMTaHHBIC TpadUKu U
YEPTEXKU MPeoOpa3yoTCs B MOCIEA0BATEILHOCTH ABYXMEPHBIX KOOPIUHAT;

* MAHUIMYJISTOPHI (YCTPOMCTBA YKa3aHUs): HKOUCTUK —pbIuar, MbIlTb, TPEKOOTI — Iap
B OIlpaBe, CBETOBOE Iepo M Ap. — I BBoja rpaduueckoi mHpopmalmm Ha 3KpaH
JUCIUIes] TyTeM YINpaBJIEHUs JIBIJKEHHMEM Kypcopa MO JKpaHy C MOCIEAYIOIIHUM
KOJIMPOBAHUEM KOOPJIMHAT Kypcopa 1 BBojoM ux B I1K;

K ycrpoiicTBam BbIBOJIa HH(DOPMAIIMK OTHOCSITCSL:

* MPUHTEPHl — IEUATAIOIINE YCTPOMCTBA JJid perucTpauuv uHpopManuu Ha
OYMa)KHBIM HOCHUTEJIb;

* rpadorioctpoutTen  (IJIOTTEpHI)— s BbIBOAA  Ipaduyeckor  uHOOpMALIUH
(rpadukoB, ueptexedd, pucyHkoB) u3 I[IK Ha OyMaXHBII HOCUTENb; TUIOTTEPHI
OBIBaIOT BEKTOPHBIE C BEIUEPUUBAHUEM U300paKEHUS C TOMOIIBIO TIEPA U PACTPOBBIE:
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TepMorpadudecKkue, dIEKTPOCTATHUCCKUE, CTPYHHBIE U Ja3epHbie. [lo KOHCTpyKImMH
IJIOTTEPHI MOAPA3ACIAIOTCS Ha MJIAHIIETHBIE U OapabaHHbBIE.

VYerpoiicTBa CBSI3M U TEJIEKOMMYHUKAIIMK UCTIONB3YIOTCA ISl CBSI3M C MPUOOpamMu U
JPYTUMHU  CpeICTBaMH aBTOMaTH3alluU (corjlacoBaTeIn UHTEp(dEcoB, aganTepsl,
nudpo- aHaAJOTrOBBIC U aHAJIOTO-IIU(PPOBLIE peodpazoBaTe i W T.I.) HU A
noakmoueHus [IK k kananam cBA3u, K ApyruM OBM U BBIUKCIHUTENBHBIM CETAM
(cereBbie HHTEp(deMcHbIC TMMIaThl, "CTHIKK'", MYJIBTHUIUIEKCOPHI MEpeaaud JaHHBIX,
MOJIEMBI ).

CpenctBa  myiabTuMenua (multimedia  — MHOrOCpemoBOCTB) -  3TO  KOMILIEKC
amnmapaTtHbIX M MPOrPaMMHBIX CpPEJACTB, IO3BOJSIONIMX YEIOBEKY OOMIAThCS C
KOMITBIOTEPOM, HCIIOJIB3YysI CaMble pa3HbIe, €CTECTBEHHBIC IS CeOs Cpenbl: 3BYK,
BUJI€O, TPAPUKY, TEKCThI, aHUMAIHIO U JIP.

Lononnumenvnvie  cxemwvi. K cucremHorn mmHenk  MII  IIK  wHapsny
C TUMIOBBIMU BHEIITHUMU ~ yCTPOMCTBAMHU  MOTYT  OBITb  TOJAKJIIOYEHBI U
HEKOTOpPBIC JOMOJHUTEIbHbIE  TJIaThl  C  HHTETPAJIbHBIMU  MHKPOCXEMaMH,
pacHIMpsIIONINe U yiIy4liaronme GyHKIIMOHATbHbIE BO3MOXXHOCTH MUKPOIIPOIIECCopa:
MaTeMaTUYECKHIl  COMPOILIECCOp, KOHTPOJUIEp TMPAMOro JOCTyna K MaMsTH,
COMPOLIECCOP BBOJIA-BBIBO/IA, KOHTPOJUJIEP MPEPHIBAHUI U JIP.

Mamemamuueckuti  conpoyeccop LIAPOKO  UCIOIB3YETCS Uil  YCKOPEHHOI'O
BBITIOJIHEHUS OIEpalMil HaJ JBOWUYHBIMUA YHCIAMH C IUIABAIOLIEH 3ardaToi, Haj
JBOUYHO-KOJUPOBAHHBIMU JIECATUYHBIMU YHCIIAMH, JISI BBIYUCICHUS HEKOTOPBIX
TPaHCIEHACHTHBIX, B TOM YHUCJIE TPUTOHOMETPUUECKUX, QyHKIHI. MaTeMaTnuecKkuit
COIPOLECCOP UMEET CBOIO CUCTEMY KOMaHJ M paboTaeT napauieabHoO (COBMEILIEHO BO
BpEMEHH) C OCHOBHBIM MII, HO 1o/ yTipaBiieHHEM TOCIEAHETO. Y CKOPEHHE OTepaIiuii
MpoucXoauT B Jecatku pa3. [locnennue monenu MII, naumnas ¢ MII 80486 DX ,
BKJIIOYAIOT COMPOLIECCOP B CBOKO CTPYKTYPY.

OcHoBubie miepudepuitnpie  yctpoiictBa (I1Y) mnonkmowatorcs k  CII  He
HEIMOCPEJICTBEHHO, a uepe3 1enouky agantep IIY (AIlY) — mopt BBOJa BbIBOAA
(ITBB). AITY BbINIONHSET IBE OCHOBHBIE (PYHKITUU:

* OCYLIECTBJSIET HEmocpeAcTBeHHOe ympasiieHue IIY mno 3ampocam ot MII,
O0CBOOO0/1asi TEM CaMbIM TTOCJICTHUN OT BBIMOJIHEHUS! PYTUHHBIX OTIEpAIlHii;

» obecneunBaeT cornacoBanne uarepdeiica [TY ¢ CIII.

OcTtaHoBUMCSI HECKOJBLKO MOAPOOHEE TOJNBKO Ha BTOpou (yHKiuu. [lepudepuitHoe
000pyZI0BaHUE BBIMTYCKACTCS MHOTUMHU MMPOU3BOIUTEISIME, 3a4acTyI0 0€3 OpUEHTAITUN
Ha To Wi uHoe cemeiictBo [IDBM. Kpome Toro xaxaerii tTun I1Y oGnagaer cBoeit
cnenudukoit. pyrumu cnoBamu, [1Y umeroT paznuunbie nHTEpdENCh (CorameHus
O CBSI3SIX C APYruMH yctpoictBamu). [1loaToMy 0Ue€BUAHO TO, YTO ISl TOAKITFOUYEHUS
takux [1Y k obmeit CII [I9BM HyKHBI corflacyrolniiue yCTpoiucTBa, pojib KOTOPBIX U
BeIMONTHAOT AITY. Jlna noncoenuunenuss HoBoro IIY mocraTtouHo paspaborath
COOTBETCTBYIOIIME ajganTep, COBMeCTUMbIM ¢ Tol wiu uHou CIII. Muoraa B Takux
ClIly4asiX MOXKHO OOONTHCH Aaxke Oe3 Kako-mubo mojepHuzanuu cucreMmHoro I10,
ecnu [IY gaHHOrO THIA YK€ PEAYCMOTPEHO B CUCTEME.
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[Tonsitue "aoanmep nepugepuiinoco ycmpoticmea" MOXKHO CUYUTaTh CHHOHUMOM
TepMUHA "Kommposiep" OIHAKO TMOCIECIHUN yHOTpeOnseTcsl yalle Mg YCTPOMCTB,
peanusytonux Oosiee cioXkHble (QyHKIMU 1o ynpasinenuto [IY. Pazsutbie AITY
BKJIIOYAIOT B CBOM COCTaB crienann3nupoBanHbie MII v maMsTh. DTO K€ OTHOCUTCS U
K [TV co cioxHBIMH anropuTMaMu paboThl, TPEOYIOMUMH HAJTWYUSl COBEPILIEHHBIX
0JIOKOB yIpaBJICHHUS.

[IBB ob6ecneunBaet HenocpeacTBeHHoe noakiaouenne AITY k CII (tT.e. siBasieTcs 1o
cytn "Toukoi" Takoro moxakmroueHus). Kaxneii I[IBB  umeer cBoit anapec,
aHanoruunbiii agpecy B OII, HO comepkamuiicss B IpyroM aJpeCHOM MPOCTPAHCTBE.
Opnomy IIY Moxer ObiTh mpumnmcaHo Heckoibko [IBB. Ympomeno IIBB moxHO
CUUTATh PETUCTPOM, B KOTOPBIN 3amuchIBacTCst HHPpopMmalus s nepenaun B [1Y wmu
C KOTOpOro cuuthiBaeTcs nomydeHHas u3 I1Y undopmanus. Kaxnoe crangaptHoe
ITY nns yaudukauuu 110 3akperieno 3a [IBB ¢ onpenenennsiMu afpecamu. MoxxHO
npoecTd aHanmoruto [IBB ¢ MopckuM mopToMm, OOBACHSIONIYIO MPOUCXOXKACHHUE
3TOr0 TEPMHUHA.

JIOCTaTOYHO CUUTATh, YTO TPY3bl, IPUBO3UMBIE B MOPCKOM MOPT U OTHPABIIIEMbBIEC HA
CyJlax B Pa3JIMYHBIE KOHIIBI CBETA, a TAKXKE IPY3bl, pasrpy’kacMble C MPUILEIIINX
CYIOB M JOCTaBJs€Mble MOIyYaTeasiM. — 3TO HH(pOpMauus, nepeaaBaeMasl depes
[IBB. OpnHako mnociaegHue, B OCHOBHOM, SBIIFOTCS  OJHOHAIIPaBJICHHBIMM.
CoBoxynHocTs [IBB 00pa3yer cuctemy nmopToB BBO/1a-BbIBOJIA.

KonTpomnnep npsmoro noctyna k mamsti ocBodoxaaer MII ot mpsimoro ynpasieHus
HAKONMUTENSIMA Ha MarHUTHBIX JAMCKAaX, YTO CYILECTBEHHO IMOBBIIAET 3PPEKTUBHOE
osicTponerictBue IIK. be3 sTtoro xoHTposuiepa 0oOMEH NaHHBIMU MEXAY BHEIIHHUM
3¥u O3Y ocymectBus ercs yepe3 peructp MIIL, a nmpu ero HaluuWu JaHHBIC
HEIOCPEACTBEHHO NepeNaroTcs Mexk 1y BHEIHUM 3Y u O3V, munys MIL
Cormporieccop BBOAA-BbIBOJA 32 CYET mapayuieabHOM padotel ¢ MII 3HaumTeNBHO
YCKOPSIET BBIMOJHEHUE MPOLEIYyp BBOAA-BBIBOJA MPH OOCTY>KUBAHUM HECKOJIBKUX
BHEIIHUX ycTpoucTB (nucruie, npunrep, HXXM/I, HTM/I u ap.); ocBoOoxmaer MII
0T 00pabOTKU MPOLELYp BBOAA-BBIBOAA, B TOM YHCIIE PEAU3YET U PEXUM HPSIMOIO
JOCTYIA K ITaMSITH.

MII nomkeH onmepaTWBHO pearupoBaTh Ha Pa3IMUHbIE COOBITHS, MPOUCXOIAILINE B
[I9BM B pesynbTaTe HEWCTBHI MOJB30BaTeNss WU 0e3 ero Bemoma. B kaudectBe
MPUMEPOB TAaKMX COOBITUH MOYKHO NMPHUBECTH HAXKATHE KIIABUINM Ha KJaBUAType (U
npyrue coowitus B 1Y), mombITka neneHus Ha HyJb, NEPETNOTHEHUE Pa3psIHOM
ceTKH, cOoil mnuTaHus (a TakkKe HHbIE HapylleHus B padore 000pyI0BaHUsA),
3aluIaHUpOBaHHbIE B Tporpamme oOpaimneHus k sapy OC u 1.1 Heobxomumytro
peakIMio Ha COOBITHS 00ECIIeYnBaET CUCTEMA MTPEPHIBAHUM.

[IpepbiBaHMEeM Ha3bIBACTCS CUTYyalUsl, TPeOyIolas KaKUX-TM00 NEeUCTBUM (peaKIiu)
MII npu BO3HUKHOBEHUU OIIPENEIICHHOI O coObITus. [Ton CHUCTEMOM
NPEPbIBAHUUIIOHUMAIOT ~ KOMIUIEKC amnlapaTHbIX W MPOrpaMMHBIX  CPEJNCTB,
o0ecrieurBaIOIINX BBISIBIEHHUE U 00pabOTKY MpephIBAHUM.

OOpaboTka mpepbIBaHUN CBOAUTCS K TMPUOCTAHOBKE HCIOJIHEHUS TEKyIIen
NOCJIEOBAaTENBHOCTH ~ KOMaHj  (IIporpamMmbl), BMECTO  KOTOpPOM  HAauyMWHAET
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WHTEPHPETUPOBATHCS Jpyrasi MOCJIEI0BATEIbHOCTh MHCTPYKIIMH, COOTBETCTBYIOIIAS
JAaHHOMY THUITy MPEpPbIBAaHUS M Ha3biBaeMas oOpaboTunmkoM mpepbiBaHuid. [locie ee
peanu3aly UCIOJIHEHUE MPEPBAHHONW MPOrpamMMbl MOXKET OBITh MPOJOJDKEHO, €CIIU
3TO BO3MOXHO W/WJIM 11€JIeCO00pa3HO, YTO 3aBUCHUT OT THIA NpepbiBaHus. Peakuus Ha
IpEephIBAHUE MOXKET COCTOSITh, HAIPUMEP, B 0OpabOTKE BBEIAEHHOIO C KJIABHATYpPbI
CHUMBOJIA.

KonTpomnep mnpepbiBaHui OOCITYKMBAaeT MPOLEAYPbl NPEPbIBAHUS, MPUHUMAET
3allpoC Ha MPEpbIBaHUE OT BHEUIHMX YCTPOWCTB, OINpPENESET YPOBEHb IPHOPUTETA
3TOrO 3ampoca U BblAaeT curHai mnpepeiBanuss B MII. MII, nmosnyduB 3TOT curhan,
IIPUOCTAHABIIMBAET BBINOJIHEHUE TEKYILIEH MPOrpaMMBbl U MEPEXOJUT K BBITOIHEHHUIO
CHEIMATLHOM MPOrpaMMbl OOCTYKMBAaHUS TOTO MPEPBHIBAHMS, KOTOPOE 3alpPOCHIIO
BHelIHee  ycTpoiictBo. Ilocnme  3aBepiieHHs  mporpammbl  OOCITY>KMBaHUS
BOCCTAHABIIMBAETCA  BBIIOJIHEHHE  MpepBaHHOM  mporpammbl.  KoHTposuiep
IIPEPBIBAHUN ABIISETCS IPOIPAMMUPYEMBIM.

Best kommproTepHass cucTeMa NOApaslenseT BUAbl apXUTEKTypel OBM Ha Tpu
Ipynmnbl, OOYCJIOBJIEHHbIE YHUCIOM IOTOKOB KOMaHJ M JaHHBIX, PACCMOTPUM HX:
OCHOBOIOJIO)KHUKOM KJIacCU4YecKo apxXxuTekTypsl OBM 1-ro u 2-ro nokonenus Obu1
Jlxkon ¢on Heliman, KkoTopelii W CHOPMYIUPOBAT OCHOBHBIE IPUHIUIIBI
[IOCJIEA0BATENBHOCTH. K TakoM rpyIme OTHOCATCSA OZHOIPOLIECCOPHBIE CUCTEMBI, B
OJIHOM cJlydyae HUMEIOIIKME OJMHOYHBIA MOTOK AaHHbIX (SISD), a BOo BTOpOM -
MHO>KECTBEHHBIM MOTOK AaHHbIX (SIMD). DOTu BHIBI apXUTEKTYphl OOYCIIOBIEHBI
OIIHUM BEKTOPHBIM IIOTOKOM KOMaHJ, IPAU TOM YTO CaMHUX IIOTOKOB JaHHBIX
MHOecTBO. Crenyromas rpyIa, BKIOYaromas B ce0s BHIbI apXUTEKTYphl —
MIMD. IlpencraBiser co00il  MHOTOIPOIECCOPHYID  CUCTEMY, HMEIOIIYIO
MHOKECTBEHHBIN MOTOK KOMaHJ M TAKOM K€ MOTOK JaHHBIX. /laHHass apXuTeKTypHas
CUCTEMa B OCHOBHOM HCIOJIb3ye€TCS B COBpeMEHHbIX cynep-OBM. U mocnennue,
TpeTbU BUIBl apxuTekTypsl - MISD, npeacraBnsomue ofHy mnporpammy co
MHOECTBOM JaHHbIX. K coxanenuto, MISD He nmeeT NmpakTUYEeCKONW 3HAYMMOCTH.
JlaHHBIM BHJI TPUUYUCISIOT HE K KOMIIBIOTEPHOW apXWUTEKType, a K ¢dopme
pacnapamienuBanus nporpamm. OH 0003HaYaeT OJTHOBPEMEHHOE HCIIOJIHEHHUE JBYX U
Oosee KOMUW OAHON MPOrpaMMBbl B PA3NUYHBIX MPOLECCOPHBIX MOIYJSAX C Pa3HBIMHU
naHHbIMH. CTOWT paccMOTPETh TAaKOE€ HEMAJIOBAXKHOE HANPABICHUE PA3BUTHUS
KOMIIBIOTEPHOW apXWUTEKTypbl, KaK MallWHbl MOTOKOB JaHHbIX. B 80-x romax
MPEANO0JIArajJoCh, YTO NEPCIEKTUBA BBICOKOW MPOU3BOAUTENBHOCTH OBM Hanpsamyro
CBA3aHA C YNPaBISEMbIM IOTOKOM [aHHBIX KOMIIBIOTEPA, B KOTOPOM 3TH IOTOKH
CIIOCOOHBI MCTIOJHATh HECKOJBKO KOMaHJ, MPUTOM, YTO PaccMaTpUBAEMbI€ BBIILIE
BUJIBl apXUTEKTYpl OBM HMMEIOT BBIYMCIUTENBHBIE CUCTEMBI, YNPABISIOMINECS
MIOKaMU KOMaHZ. B COBpEMEHHOM NPOU3BOACTBE MPUKUIUCH JIMIIb HEMHOTIHE
AJIEMEHTHl 3TOT0 IOAXO0JA, IPUMEHSEMBIX B MHMKPOIPOLIECCOPAX, COIEPKALIUX
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MHOKECTBO CHHXPOHHO JCUCTBYIOMMX (YHKIIMOHATHHBIX YCTPOWCTB, OXKHUIAFOIITIX
TOTOBHOCTH ONEPaH/IOB.

B OCHOBY apXWTEKTyphl COBPEMEHHBIX MEPCOHAIBHBIX KOMIIBIOTEPOB TOJIOKEH
MarucTpajbHO-MOJIYJIbHBIA  OPUHIUN.  MOAYJIBHBIM  MPUHIUI  MO3BOJISIET
NOTPEOUTENI0 cCaMOMY KOMILUIEKTOBATh HYKHYIO €My KOH(PUTYpaluio KOMIIbIOTEPA U
MPOU3BOJNUTH MPU HEOOXOJUMOCTH €€ MOJAepHHU3aIuio. MojylibHas OpraHu3aius
KOMITBIOTEpPA OMHUPAETCSd Ha MAruCTpaJibHbIM  (IIMHHBIA) MpUHOUAN —OOMEHa
nHpopMareit MeX 1y yCTpoHCTBaMHu.

Maeucmpans. Maructpasib  (CHCTeMHasi IIMHA) BKJIOYaeT B cebs  TpH
MHOTOpa3psAHbIC IINHBL: IIUHY JJAHHBIX, IIIMHY aJIpeca U MIHUHY YIPaBICHUSs, KOTOPbIE
MPEACTaBIAIOT €000 MHorompoBojHble JnuHuu (puc. 4.1). K wmaructpaiu
MOAKIIIOYAIOTCA MPOLIECCOP W OlepaThBHAs MaMsATh, a Takke mnepudepuiiubie
YCTpPOMCTBAa BBOJA, BHIBOJA W XpaHEHUs] MHOOpPMALMM, KOTOpble OOMEHHUBAIOTCS
nHpopMaliell Ha MaIIMHHOM S3bIKE (MTOCIEAOBATEIBHOCTAMMU HYJEH W €IUHUIl B
dhopme PIEKTPUUYECKUX UMITYJIBCOB).

lluna Oannwix. [1Io 3TOW MIMHE JAHHBIE TIEPENAIOTCS MEXAY Pa3TMUYHBIMU
ycTpoicTBamu. Hanpumep, cuutanHbie U3 ONEPaTUBHON MaMSATH JJAHHBIE MOTYT OBIThH
nepeanbl Ipoleccopy s 00pabOTKH, a 3aTeM MOJyYCHHbIE JaHHBIE MOTYT OBITh
OTIpaBJieHbl OOpPaTHO B OMNEPATUBHYIO MaMATh JJsi XpaHeHus. Takum oOpazom,
JAHHbIE MO IIMHE JAHHBIX MOTYT MEPENaBaThCsl OT YCTPOMCTBA K YCTPOMCTBY B
JT1000M HampaBJICHUH.

Pa3psgHOCT, IIMHBI AAHHBIX OMpPEAENSETCS Pa3psAHOCTBIO MpoLEeccopa, TO €CTh
KOJIMYECTBOM  JBOMYHBIX Pa3psAlioB, KOTOpPble MOIrYyT 0OpalaThiBaThCs WM
nepeaaBaThCsl MPOLECCOPOM OJHOBPEMEHHO. Pa3psaHOCTh MpoLeccOpOB MOCTOSHHO
YBEJIMYUBAETCS 110 MEPE Pa3BUTHUSI KOMIILIOTEPHOU TEXHUKHU.

IIpoueccop | OneparnsHas NamaTs |
] l___—.__'_ ...... E——|
Iuna ,nmmx [H 16, 32, 64 Gum‘)
U_llilhl ajpeca {lb HU 24, 33. .1‘.[: uumn] Marucrpais
[IIxuHAa YyIpaBJIeHM
| | | |
'1
r,rpmlun.l "l,n ITOBpeMeHHAA

BHIBOIA YCTPOHCTBA |
1 L o d

NMmaMATh

[ ] \
l Ye |p0m TEA l Cerennie l
BROJA I

Pucynox 1. MaFI/ICTpaJILHO-MOI[yJ'IBHOG YCTPOUCTBO KOMITBIOTEPA

llluna aopeca. Bbibop ycTpoNCTBa WM SUEHKH MAMATH, KyJa MEPEChUIAIOTCS WU
OTKyJla CYMTHIBAIOTCS JaHHBIC IO IWHE JAHHBIX, MPOU3BOAUT Tporeccop. Kaxmoe
YCTPOMCTBO WJIM STYEHKA ONEPATUBHOM MaMATH UMEET CBOU aapec. AApec nepeaaercs
10 aJIPECHOM IIWHE, IPUYEM CUTHAJIBI TT0 HEH MepealoTCs B OJJHOM HalpPaBJICHUH - OT
mporeccopa K ONMEpaTUBHON TaMATH M YCTpPOWCTBaM (OJHOHAIPABJICHHAS IIMHA).
PazpsigHocThs mMHBI afpeca ompeaessieT 0o0beM aapecyeMo mamMsTH (aapecHoe
MPOCTPAHCTBO), TO €CTh KOJUYECTBO OAHOOANUTOBBIX SYEEK OMEPATUBHOW MaMSATH,
KOTOPbIE MOTYT UMETh YHHUKAIbHBIC ajapeca. KommuecTBo aipecyeMpIX sUeeK MaMsTH
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MOXKHO paccuuTath mo ¢opmyne: N = 2" rae 1 - paspsALHOCTDL LIMHBI ajapeca.
PaspsiqHOCTh IIMHBI ajpeca TOCTOSIHHO YBEIMYMBAJIACh M B COBPEMEHHBIX
MEPCOHANIbHBIX KOMITbIOTEpaX cocTaBisieT 36 OuT. Takum 00pa3zoM, MaKCUMalbHO
BO3MOXXHO€ KOJIMYECTBO aJpecyeMbIX sdueek namsaTu paBHo: N = 236 = 68 719 476
736.

lluna ynpaenenus. [lo muHe ynpaBiieHUs] TEPENalOTCsl CUTHAIIBI, ONMPEEISIONNe
xapakTep oOMeHa wuHpopManued 1o Maructpanu. CurHaiabl — yNpaBieHUs
MOKAa3bIBAIOT, KAKYIO OMEPAIUIO - CYUTHIBAHUE WJIM 3aIIUCh UH(POPMALIUU U3 TTAMSITH -
HY>KHO MPOU3BOJIUTh, CHAHXPOHU3UPYIOT 00MEH MH(pOpMalued MexXAy yCTpocTBaMu
U TaK Jiajee.

IopsiioK BbINOJHEHUS PadOTHI.

1. N3yunrte TeopeTnuecKkuii MaTeprall.

2. PaccuntaiiTe HEOOXOAMMYI0 MHUHUMAIBHYIO KoH(urypamuioo I[I9BM s
paboyero Mecra COTPYJIHHUKA PErUCTPALMOHHOTO OTIAEIECHUS MOJUKIMHUKH, E€CIH
U3BECTHO, YTO:

- B moyikinHuKe oocmyxuBaercs K*500 uenosek (rae K — octatok ot neiaeHus qaThl
Bariero posxienus Ha 6 MIIOC €IMHUIIA);

- B MOJHUKIMHUKE HaxoauTcs K*2 xaOMHETOB, B KaXKJIOM M3 KOTOPHIX paboTaeT ojHa
MeJIceCTpa U OAUH Bpay);

- I XpaHEHUs] MEJMIIMHCKON KapThl Tpebyercs He Oosiee 20 nucToB (OJUH JUCT
1500 cumMBOIIOB);

- T1yOJib KapThl MOXKET HAXOJIUTCSI B JIIOOOM U3 KAOWHETOB;

- ISl CBSA3M C YIPABJISAIOLIMMU OpraHaMU UCIIONb3YETCsl CETh UHTEPHET;

- B MIOJIMKJIMHUKE UMEETCS JIOKAJIbHASI CETbh;

- TOKyMEHTalMsl XpAaHUTCS Ha TUCKEeTaX U B OyMa)kHOM BHJie TiryonHou 10 ner;

- B CPEIHEM 3a JIeHb 00cykuBaeTcsi 60 HOBBIX MAIlMCHTOB;

- HE MEHEee YeM pa3 B KBapTaJl TOTOBUTCS OTYET B Ipaduueckoii popme;

- TOCTYT K MH(OPMAILIUKA OTPaHUYEH;

- (puHAHCOBBIE CPEACTBA JIUMUTHPOBAHBI TOJOBBIM OIO/IKETOM;

- B perucTparype paboraert 3 denoBeka.

3. OdopMute oTYET, BKIIOYAIONINN BBHIOJTHEHHUE 1.2 (C OOBSICHEHUSIMHU), OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI (HE MEHEE J).

Ilpumeuanue. 1o pe3ynbpraram 1.2 B XOJ€ MPAKTHUYECKOTO 3aHITHUS PEKOMEH]IyeTCs
OpraHu30BaTh JUCKYCCHOHHOE 00CYXKIeHUE 0OOCHOBAHUS BEHIOPAHHOTO PEILICHHUS.

KonTposabHbIe BONPOCHI

1. Kak npuMensieTcst BBIYMCIUTENbHAS] TEXHUKA B XUPYPruu?

2. Kak npuMensieTcst BBIYMCIUTENbHASI TEXHUKA B KapIUOJIOTHU?

3. Kak npumensieTcss BIYMCIUTENbHAS TEXHUKA B TUATHOCTUKE 3a00JI€BaHUI?

4, Kak mnpumensiercss BBIYMCIWTENbHAA TEXHUKA UISI KOHTPOJS COCTOSHUS

310pOBbA?
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6.
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OcHOBHBIC IMPUHIOUIIBI TCIICMCAUIINHBI.
Kaxk IMPUMCHACTCS BBIYMCIIMTCIIbHAA TCXHUKA B IMajlaTax WHTCHCUBHOM TCpalu

Y peaHuManuu?

7.
8.
9.

10.
11.
12.

Kak nmpumeHsieTcs: BIYMCIUTENbHAS TEXHUKA B 3/IpaBOOXPAHEHUN ?

YTo BXOJUT B COCTAaB aBTOMATU3UPOBAHHOTO paboyero mecra Bpada?

Ha kakux npuHIMIIax OCHOBBIBAETCS pab0Ta MEPCOHATBLHOTO KOMITbIOTEpA?
Yrto BX0/1M B MUHUMAJIbHBIN COCTaB MEPCOHATBLHOTO KOMITbIOTEpa?

UYro takoe apxurekrypa [I9BM?

[lepeunciure ocobeHHocTH nMokojaeHuit 9BM (B ToM umciie, MPUMEHUTEIBHO K

MEIUITNHE, OMOJIOTHH, YKOJIOTHH, 3APaBOOXPAHCHNUS ).

13.
14,
15.
16.
17,

B yeM 3akimroyaeTcss IpUHLIMI MOIYJIBHOCTH IOCTPOEHUSI apXUTEKTYPhI?
[losicauTe OTIIMYMI OHO, IBYX M TPEX MHUHHOW opranuzanuu [19BM.
Kak nporpammupyrorcs nmapanienbHblii KOMIIBIOTEPHI?

UYT0 Takoe HEMPOKOMITBIOTEPHI U KAK OHHM MCIOJIB3YIOTCS B MEULIUHE?
UTo TakO€ KBaHTOBBIE KOMIIBIOTEPHI?
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2. AMUTAIUOHHOE MOJAEJIMPOBAHUE

Ileab padoThl: OBlAJICHHE HABBIKAMH HMHUTAIIMOHHOTO MOJICTUPOBAHUS, BKJIIOYAS
aHUMAIIUIO, JIJISl PEIICHUST MEIUKO-OMOJIOTMYECKUX 3a/1ay.

Kpatkue Teoperudeckue cBeieHHs.

Mopens — 3TO co3/1aBaeMoe YEJIOBEKOM I10JI00Me HM3ydyaeMoro o0bekTa (Maker,
n300pakeHue, cxeMa, KapTa, CJIOBECHOE OMMCAHUE, MaTeMaTUUeCKOe MPEe/ICTaBICHUE
U T.0.). MeToa MoJIeIUpOBaHHUS COCTOUT B HCCIEIOBAHUM OOBEKTA, SBJICHHUS WM
mporiecca MyTeM TMOCTPOSHUsI MoJeNIeM W WX H3ydeHHus. Mojenb Bcerjaa Mpole
peanbHOr0 00BEKTA, HO OHA IMO3BOJISACT BBIJCIUTH TJIABHOE, HE OTBJICKASICh HA JIETaJIH.
HeobxoaumocTh MOAETUpPOBaHUS OOBSCHACTCS MPUHIIUITHATIFHON HEBO3MOYKHOCTHIO
WCCJICTOBAHMSI MHOTHUX OOBEKTOB MIIH OOJIBIIION PECYPCOEMKOCTBIO MX U3YUCHHSI.
Paznuuator  Ouodusuueckue, Quanyueckue, HICKTPUUYECKUE, CHUTyallUOHHBIE,
nH(OPMAITMOHHBIC, MATEMATHICCKUC U APYTHE MOJIEITH.

NudopmarmonHas Moaellb — MOJETh 00BEKTa, TPOoIlecca WK SBICHUS, B KOTOPOH
npeCTaBIeHbl HH(POPMAITMOHHBIE ACTIEKTHI MOJCIUPYEMOro 00bEKTa, IpoIecca Uiu
spineHuss. Cpeaun HMHQPOPMAIMOHHBIX MOJCIEH 0co00e MECTO 3aHUMAIOT MOJEIH
npeACTaBlIeHUs] 3HaHUW. Marematuyeckas MoJielib — MNPUOJHMIKEHHOE OIHMCAaHUE
00bEKTa, SBJICHHUS WU TpoOIlecca C TOMOIIbI0 MaTeMaTHYECKOM CHUMBOJHUKH. DTa
MOJIE/Ib TIPEJACTABISET COOOM CHCTEMYy MaTEeMaTHYECKHUX COOTHOIICHHH: (opmyd,
GyHKIUH, ypaBHEHUH, CUCTEM YpaBHEHHH, ONMHCHIBAIONIUX T€ WJIM HWHBIC CTOPOHBI
n3ydaeMoro oObeKTa, SBJICHUS WU Iporecca. MareMaTHIecKoe MOJCTUPOBAHUEC —
MOIIIHOE CPEJACTBO TO3HAHWS, TPOTHO3MPOBAHWS W  yHOpaBJICHHS. AHaIM3
MaTEeMaTHYECKOW MOJCIIH TOMOTAaeT MPOHUKHYTh B CYTh M3y4aeMOTO OOBEKTa WA
SIBJICHUSL.

MaTteMaTideckue MOJCIH CTPOSTCS Ha OCHOBE JIAaHHBIX OKCIEPUMEHTA WIIH
YMO3PHUTEIBHO, OMTUCBHIBAIOT THIIOTE3Y, TCOPHUIO WU 3aKOHOMEPHOCTH TOTO WJIM MHOTO
dbeHomeHa U TpeOyIOT AATbHEHIIICH MPOBEPKM HA MpaKTHUKe. Pa3auvHbIe BapuUaHTHI
MIPOBOJAMMBIX JKCIIEPUMEHTOB BBISBJISIOT T'PaHUIIBI IMPUMEHCHHS MaTEeMaTHYECKOMN
MOJIEJIA U CO3JAI0T YCJIOBUS IS €€ NaJIbHEWIIeN Koppekunu. Maremartnueckoe mMo-
JeTUPOBAHME YaCTO IO3BOJIACT MPEIBHACTh XapakTep H3MEHEHHUS HCCIETyeMOTO
mpoiiecca B YCJIOBHSIX, TPYIHO BOCIPOM3BOAMMBIX B ADKCIIEPUMEHTE, a B OTACIBHBIX
CJIydasix MO3BOJIACT MPEACKA3aTh paHee HEU3BECTHBIC SIBJICHUSI U MPOIIECCHI.

[Iporecc MaTeMaTHYECKOTO MOJICIIMPOBAHMS IIPUHSTO JCIUTh HA HECKOJIBKO 3TAIOB.
1. Ilocmanoeéxa  3a0auu. HeoO0XonuMo  OTMETHTh, YTO TIOCTPOCHHE MOJCIH
MO/Ipa3yMeBacT HAJIMYHME Y CICIHAINCTa XOPOIIEro YPOBHS 3HAHUH IPEAMETHOU
00J1acTH, B paMKax KOTOPOH OCYIIIECTBIISACTCS MOACIMpOBaHUe. B mocTaHOBKY 3a/1auu
BXOJIAT OIPEACIICHUE IIeJIM HWCCIS0OBaHUs, BBIJACICHHE OOBECKTAa HCCIICIOBAHMS,
OTIpE/ICIICHHUE TTapaMETPOB UCCIIETYEMOTO O0BEKTA, BBISBICHUE B3aUMOCBSI3CH MEKIY
napamMeTpaMu. JTar 3aBepIiacTcs 3aliCh0 MOJICTH B MATEMaTHIECKOM BHJIE.

2. Ilposedenue moodenvuvix sxcnepumenmos. Ha 3ToM 93Tame OCYyIIECTBISECTCS
pelieHne npsMOU 3a/lauu, IJisi KOTOPOW NpelIHa3HaYeHa MaTeMaTU4YecKas MOJCIb, T.
€. TIOJIy4eHHUE BBIXOIHBIX JAHHBIX VIS JATBHEHIIIETO COMOCTABICHUS C PE3yJIbTaTaMH
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HAOJIOICHUI M3y4aeMbIX sBIICHWH. VccrenoBaTenbh CO3HATENHHO U3MEHSET YCIOBHS
GYHKIIMOHUPOBAHUST MOJICNIH, PETUCTPUPYET €€ «IMOBEJACHUE» B Pa3HBIX YCIOBHSIX.
BaxHass ponabp TipM  TPOBEACHUU MOJICJBHBIX OAKCIEPUMEHTOB MPUHAJICKUT
BBIUMCIIUTENbHON TexHuKe. MMeHHO oHa oOecreunBaeT BO3MOKHOCTHL oOcuera
MHOTOYHMCIICHHBIX ~ MOJICJIBHBIX ~ JKCIIEpUMEHTOB.  MTOrom  BTOpOro  3Tama
MO/JICJIUPOBAHUS SABJISICTCS MHOXECTBO PE3YyJIbTATOB MOJICJIBHBIX ASKCIEPHUMEHTOB.
[Ipy MareMaTH4eCKOM MOJICIMPOBAHUM PAa3HBIX IPOLECCOB U SIBJICHUU MOXKET
HCIOJIb30BaThCSl OJIMH M TOT € MaTEMAaTHYECKUW ammapar. DTO YNpoIlaeT 3ajady
MOJICTUPOBAHUS, Ta€T BO3MOXKHOCTh BbIOOpA M3 MOJIYYECHHBIX BAPHUAHTOB.

3. Oyenxa peanuzoganHot Mmoodeau. BRIACHIIOT, YIOBIETBOPSET JHM CO3JaHHAs
MaTeMaTH4YecKass MOJEIb KPUTEPHUIO MPAKTUKHU, T.€. COIVIACYIOTCS JIM PE3YIbTaTh
HaOJIOJICHUM C TEOPETUUECKUMU (THUMOTETUYECKUMU, MOJICIbHBIMU) JaHHBIMU B
npejenax 3adaHHOM TOYHOCTH. JlOCTHKEHME Takoro pe3yjbTara O3HA4aeT, 4TO
MOJIOKEHMSI, JICKAIIME B OCHOBE MOJENH, MPABUIBHBI M MOJEIb MHPUTOIHA IS
HCCIIEIOBaHUS BHIOPAHHOTO OOBEKTA U SIBJICHHUS.

4. Ananuz mooenu Ha OCHOBE HAKONIEHHbIX OAHHLIX 00 u3yuaemom odOwvexme,
MOOepHU3ayusi Nep8oHaAudlbHo nocmpoerHot moodeau. C  TOJyYeHHUEM HOBBIX
HAay4YHBIX JAHHBIX 3HAHUS 00 HCCIEAYyeMOM OOBEKTE YTOUHSIOTCS, M HACTyHaeT
MOMEHT, KOTJia pe3yJbTaThl, MOJydaeMble Ha OCHOBAHUM CYIIECCTBYIOIICH MOJEIH,
MIepeCcTaloT MM COOTBETCTBOBAThb. BO3HWMKAET HEOOXOJMMOCTh YTOYHEHHUS JaHHOMN
MOJICJIA WJIM TIOCTPOCHMS HOBOM. MeXJy MOMEHTaMH TOCTPOCHHUS HMCXOJHOM u
MoCJeyIoNeH Mojieiel MPOXOAsaT pa3Hbie MPOMEKYTKH BPEMEHU B 3aBUCUMOCTH OT
CYyTH U3Y4aeMOro SIBJICHUS, YPOBHSI U CKOPOCTH MCCJICIOBAHUS JAHHOW MpeaMEeTHOM
o0JlacTu, XapakTepa MoJy4YeHHBIX HOBBIX 3HAHUU U TaHHBIX.

B MemuuuHe Mojend TPUMEHSIOTCS ISl MCCIENOBAHUS CTPYKTYp, (GYHKIUN U
MPOIIECCOB HA pa3HbIX YPOBHSAX OpraHU3alMy >KUBOTO OpPraHu3Ma: aTOMapHO-
MOJIEKYJISIPHOM,  CYOKJIETOYHOM,  KJIE€TOYHO-TKaHEBOM, OpraHHO-CHUCTEMHOM,
OpraHW3MEHHOM, OMOIIEHOTUYECKOM.

B MemunmHe, kKak W B OHOJOTH, HCHOJB3YIOTCI B OOJBIIMHCTBE CIIy4yacB
Onosioruyeckue, (PU3NKO-XUMHUYECKHE, MaTeMaThudeckue wmojaenu. Mcropuuecku
CJIOXXHMJIOCh, UYTO B MEIUIIMHE JO0 CHUX IOpP LIMPOKO PACIPOCTPAHEHBI CIIOBECHBIC
onmucaHusg OOBEKTOB M IIPOIECCOB (HAIpUMeEp, 3a00JIeBaHWI), a B TIOCIICIHHE
JECATHIICTHS BCE Yallle PUMEHSIOTCS HH()OPMAIIMOHHBIC MOJICIIH.

buonornueckne MojenM B MEAMIIMHE MPUMEHSIOTCS IS BOCIPOM3BOJCTBA Ha
Ja00paTOPHBIX KUBOTHBIX 3a00JIeBaHUW WM COCTOSIHUM, BCTPEUAIOIIMXCS Y
yenoBeka. Takum  00pa3oM, B OKCHEPUMEHTE  HCCIEAYIOTCS  MEXaHU3MBbI
BO3HUKHOBEHHUs 3a00JICBaHMs, €ro JTHOJIOTHS, IMAaTOreHe3, TEYeHUe, HN3y4daroTCs
BapUaHThl BO3JEUCTBUS HAa MpPOTEKaHWE OOJie3HW, CpaBHUBAETCA 3(P(HEKTUBHOCTH
MPUMEHEHHUSI Pa3IMUHBIX JIe4eOHBIX TMocoOuil. B oskcrepumeHTe, HampuMmep,
MOJICTTUPYIOTCSl UIIEMUYECKUE HaApYIICHHWS M TUIIEpTOHWYEcKash OOJie3Hb, 3JI0Kaye-
CTBCHHBbIE HOBOOOpa3OBaHUS U TIE€HETHUYECKHE 3a0oJieBaHUs, WHQPEKIIMOHHbIE
MPOIIECCHI U JIP.
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Jns peanuzanuu OMOJIOTUMYECKUX MOJIENICH SKCIIEPUMEHTAIbHBIM KUBOTHBIM BBOJISAT
TOKCHUHBI, 3apa’Kal0T UX MUKPOOAMU, MEPEBA3BIBAIOT COCY/Ibl, UCKIIOUAIOT U3 MUIIA
ONpENICIICHHbIC BEIIECTBA, IOMEMIAIOT B MCKYCCTBEHHO CO3[1aBaEMYyI0 CpEny
obutanus u Ap. IlomoOHBIE »SKCIIEpUMEHTANIbHBIE MOJIET TPUMEHSIOTCS B
HOPMAJIbHOM W TMATOJIOTMYECKON (PU3HOJIOTHH, TeHETHKE, (hapMaKOJIOTUH, XUPYPTUH,
peannmaTtonoru. DOUMKO-XUMHUYECKHE MOJAEIH HWMHUTHPYIOT CJOXKHBIE aKThl
noBeeHUs, HarpuMep (HOPMUPOBAHUE YCIOBHOTO pediiekca.

VY 1auHbIM clleTyeT MPU3HATH OIBIT TOCTPOCHUS SJIEKTPOHHBIX CXEM, MOJIECIUPYIOLIUX
OMOAJIEKTPUYECKUE MOTEHIIMAIbBI B HEPBHOM KJIETKE M CHHAINCE HA OCHOBE JaHHBIX
ANEKTPO(U3NOIOTUYECKUX UCCIIeI0BaHUMN.

B HacTosimiee BpeMss B MEAMIIMHE CaMO€ LIMPOKOE PACHPOCTPAHECHUE MOIYUUIH
MaremaTudeckue mMojaenu. OHU HCMOJB3YIOTCSA MPAKTUYECKU BO BCEX €€ O0JaCTX.
MaremaTudeckre MOJIeNId IPUMEHSIIOTCS JIJIsl U3YUYEHHUSI CIIOKHBIX (PU3UOJIOTUUECKUX
MPOIIECCOB, JTMAarHOCTUKU MaTOJOTUYECKUX COCTOSIHUH, UCCIIEIOBAHUS
B3aMMOJICUCTBUS CUCTEM OpraHM3Ma B HOPME W TATOJIOTUH, MPU H3YUYCHHUH
AMUAEMUYECKUX MPOIECCOB, B KIIMHUYECKON UMMYHOJIOTHH, (hapMaKOKHUHETHKE.

W3 Marematuueckux Mojiefiel, HU3BECTHBIX B (U3HOJIOTHHU, CIEAYeT YINOMSHYTh
MOJIeNIb BO30YXICHUS HEPBHOTO BOJIOKHA, NPEHOKeHHYI0 A.XO/DKKUHOM U
A.Xakcnu.

Monens cepneunon aearenbHocTd Ban nep [lona u Ban nep Mapka, ocHoBaHHas Ha
TEOpUM PEJaKCAIMOHHBIX KOJeOaHMM, TMO3BOJWIA TMpeACcKa3aTh BO3MOXKHOCTb
0C000T0 HAPYIICHHS CEPJIEYHOTO PUTMA, BIIOCIIEICTBUN OOHAPYKEHHOTO Y YEIOBEKA.
SpkuM TpUMEpPOM HCIOJIH30BAHUS MaTEMAaTUUECKON MOJenu 1Jisg 000O0IIeHus
HAKOTUICHHBIX AKCHEPUMEHTANIbHBIX 3HAHUU SIBISICTCS MOJENIb KpoBooOpareHus .
I'ponunza. IloctpoeHmeM U HCClIeIOBaHUEM  MOJCIEH  KpOBOOOpaIleHMUS,
MPUMEHSIIOIIMXCA B TMPAKTUKE POCCUUCKOM CEpACUYHO-COCYAUCTON XUPYPruw,
3aHuMaercs B.A.JInmyxk.

B meaunuHckoi MHPOpMATHKE HIMPOKO HMCHOJIB3YETCS MOJEIMPOBAHUE, OCOOEHHO
4acTo  MareMaruueckoe W uHbopmarmoHHoe. MareMaTuyeckue  MOJEH
UCIIOJIB3YIOTCSL JUIsl pacueTa KIMHWYECKH 3HAYMMBIX TOKaszaTeleld mpu oOpaboTke
CUTHAJIOB W W300paKEHHM, [JIs omucaHus 3a00JIeBaHUN W COCTOSHUN TIPHU
BBIYMCIUTENILHON ~ JMAarHOCTUKE W TporHo3upoBanuu.  HMHpopmanmonHoe
MOJICJIMPOBAHUE BCE Yalle MPHUMEHSIETCS NMpU onucaHuu aedarenbHoctu JIIIY u nx
MOAPa3ACICHUN.

Kornma ocymecTBisitor npoueccHsii ananu3m B JIIIY ¢ mocneayrommm BbIXOJIOM Ha
IJJAHUPOBAHUE JKCIIEPUMEHTA W MPUHIATHE YHPABIECHYECKUX PELICHHM, TO BCEraa
HaTaJIKUBaeMCsl Ha OJHY W Ty e MpoOsiemMy pa3paOOTKH W ampoOaivu MOJETu
yopaBieHust — mporeccoB  obOecrieueHuss KMII B yclioBUsiX — peajbHOTO
dbyukiumonupoBanus JIITY. OxHa u3 BaXHBIX 0COOEHHOCTEH yIpaBieHUsI KaueCTBOM
MIPOU3BOJICTBA MEIWLMHCKUX YCIAYr — [PHUHIUINAIBHAS  HEBO3MOXHOCTh
MPOBEICHUS peanbHbIX pa0doT no ynpasieHuto KMII no 3aBepiieHus: skcepuMeHTa.
B0O3MOXHBIM  BBIXOJOM  SIBJISIETCSI  MCIIOJIB30BAaHUE HMMUTALMOHHBIX  MOJIETEH.
CymHoCTh METOJa MMUTALMOHHOTO MOJEIUPOBAHUS COCTOUT B IMOCTPOEHUHU Tak
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Ha3bpIBAEMOM MMHUTALIMOHHOW Mozenu uccaenyemoro JIIIY wim ero noxpasaenenus u
I[EJICHATIPABIICHHOM ~ DKCIIEPUMEHTUPOBAHUM ¢  pa3pabaTbiBaeMOd  MOJIEIIBIO
yOpaBJEHUs [JIs1 TOJIyYEHUs OTBETOB HAa T€ WJIM HMHBIE BONpPOCHL. ['0BOpst 0 mMeroxe
MMHUTAIMOHHOTO MOJEIUPOBaHUsA, Kak TMpPaBWIO, HMEIOT B BHUIY METOJ,
OpPUEHTUPOBAHHbIN Ha MPUMEHEHUE BBIYMCIUTEIBHONW TEXHUKH, XOTS B IMPHUHIIUIE
MOTYT MCIIOJIb30BAaThCS JIIOOBIE CPEICTBA, BKIIIOYAs JTUCT OyMaru v KapaHjail.
Jpyroii Ba)HBII acClEKT - HMCIOJIb30BAHUE HMMHUTAIMOHHBIX MOZEJEN B Mpolecce
SKCIUTyaTalli  MHMOOPMAIIMOHHBIX  TEXHOJOTUWA  YIpaBiCHUS Il [PUHATHUA
YOPaBJIECHYECKUX PEUIEHUHA IO KayecTBy. TakWe MOJENU CO3Jal0TCi B IPOIECCE
MPOCKTUPOBAHMSI, YTOOBI HMX MOXHO OBIJIO HEMPEPHIBHO MOJCPHUZUPOBATH U
KOPPEKTHUPOBaTh B COOTBETCTBUUM C M3MEHSIOIIUMUCS  YCIOBUSIMU  pabOThI
MoJb30BaTeNie. DTHU K€ MOJeNM MOTryT OBbITh WCIOJIb30BAaHbl JJIsi OOY4YEHUS
nepconana JIIIY mnepenq BBoAOM B JACiCTBHE pa3paOOTaHHBIX TEXHOJIOTHUHA B
AKCIUTyaTalMIO WIH JJIs TPOBEICHUS JEITOBBIX UTD.

[IpuHIMNIMATBHBIE BO3MOXHOCTH METOAA UMHUTAIMOHHOTO MOJEJIMPOBAHHS BEChMa
BEJIUKH, OH TIIO3BOJIAET TMPU HEOOXOJUMOCTH HCCIEAOBATh CHUCTEMBI JIFOOOM
CIIOKHOCTH M Ha3HaueHus ¢ JoO0ON cTerneHblo AeTtanu3anuu. OrpaHuueHUSIMU
ABJISIFOTCS. JIMIIb MOIIHOCTh Hcnoib3yemoir [I9BM u TpynoemMKocTh MOATOTOBKHU
CI0KHOTO KOMIUIEKCa IIporpamMM. Meroapl HMMHUTAlUMOHHOTO MOIEIUPOBAHUSA
pPa3BUBAIOTCS B OCHOBHOM B HAIpPaBJICHUU WCCIEIOBAHUS CTENEHU MOa00Us
MMUTAIMOHHBIX MOJENIed pealbHbIM CUCTEMaM M pa3paOOTKH TUIIOBBIX METOIOB U
IIPUEMOB CO3aHUsI UMUTALMOHHBIX MOJICIIEH.

NMmuTanimoHHOE MOJETMPOBAHME B MEIMIIMHE HCMHOJIB3YETCSI B OCHOBHOM MO
CHEAYIOIINM HAMPABICHUSIM:

l. mpu uccnenoBaHUM CIIOXKHBIX BHYTPEHHUX M BHEIIHUX B3aumopenctBuil JIITY ¢
LEIbI0 ONTUMU3ALMK UX (pyHKIMOHUpoBaHUs. g storo Ha monenu JITY wuszyyaror
3aKOHOMEPHOCTH B3aMMOCBSI3M MEPEMEHHBIX, BHOCAT B monaenb JIIIY u3Mmenenus u
HaOJII0/IAl0T UX BIMSHUE HA MOBEJICHUE CUCTEMbI TPOU3BOJICTBA MEUIIUHCKUX YCIIYT;
2. st iporHo3upoBanus noBeAaeHust JIITY B OymaymieM Ha OCHOBE MOACIMPOBAHUS
pazButus camoro JIIIY u ero BHEIIHEN CPEbI;

3. B nemnsix o0yuenus nepconana JIIY, kotopoe MokeT ObITh ABYX THUIIOB:

- MEpPBBIA TUN - WHIWBHIyaJIbHOE OOYyYEHHUE OIepaTopa, YMPaBISIONIETO HEKUM
TEXHOJIOTUYECKUM MPOLIECCOM WIIM MEIUIIMHCKOM aImapaTypou;

- BTOpOW Tum - OOy4eHHE TPYMNIbl TMEpCOHANa, OCYIIECTBISIONIEH KOJIJIEKTUBHOE
yIpaBJIEHUE CIIOKHBIM 0OBEKTOM IO MPOU3BOCTBY MEIUIIMHCKUX YCIIYT.

PaccmoTpuMm  mpocTeillie  mpUMEpbl MATEMATHYECKOTO0  MMUTAI[MOHHOIO
MOJIETTUPOBAHUSI.

1. Buluucnenue niowadu Heuzgecmmoul puaypvl Ha npumepe onpedenenus uucaa llu.
Hcxons w3 NpeanonokeHWi IoJjiaraeéM, 4To IUIOA[b Kpyra M3BECTHOTO pajuyca
paBHa KBaJpaTy pajuyca YMHOKEHHOTO Ha HEKOTOPYIO BEJIMYMHY. DJTa BEJIUYMHA
HKCIIEPUMEHTAIBHO OMpeessieTcs cieayomuM oopasoM. Ha nucre 6ymaru yeptucs
KpyT paguycoM R (4em Oosblue, TeM Jydlie), a OKOJIO HErO OMUCHIBAECTCSA KBAapaT CO
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croponoil 2R . Jlanee Ha pUCYHOK HAHTOCUTCS CIIy4aillHBIM 00Pa30oM HECKOJIBKO COT
TOYEK B CiydaHbIX MmecTax. Ha cremyroimeM sTane MOJACUYUTHIBACTCS KOJIUYECTBO
teuek: obmiee — N u momasmmx B Kpyr — NO. Toraga ornomenue NO/N — mo3BosieT
OMPENENUTh IUIOMIA/Kh Kpyra B 3aBUCHMOCTH OT IUIOLIATX KBajipara, KOTOpas
H3BECTHA.

3aMeTUM, YTO TakuM OOpa3oM MOKHO OIpEeAeTuTh IUIOMaab JIH0O00W (GUTYpHI,
HaxOJIAIICHCS B KBaJpaTe ¢ M3BECTHBIMU CTOPOHAMU —HAIpuUMeEp, IJIOMIAAb KIETKH,
JUCTa, Kaluld KpPOBM, OTIEYaTKa TajblieB, IISITHA JIAKMYCOBOM OYMaXXKH Ha
OTIPE/ICICHHYIO KOHIICHTPAIIMM XUMHUYECKOTO BellecTBa. Takoi croco0 Ha3bIBaCTCA
MetonoM Monte-Kapio.

NMutanmoHHass MoJelb  ONKWCAHHOTO Tpollecca JIETKO  (QopMamusyeTcs W
CJIEIOBATEIbHO MOXET ObITh peann3oBaHa ¢ nomouipio [IOBM, umeromeit ¢on
HeliMaHCKYI0 apXUTEKTypy U TIOCIICIOBATEIBHYI0 OpTraHW3alldd BBITIOJHCHUS
MPOTPaMMHOT0 KOJia. AJITOPUTM B 3TOM CIIy4ae BBITJISIUT CIETYIOIIUM 00pPa30M:

1. 3amaemcs onpeaeneHHbIM paanycom R.

2. 3amaemcs koimuectBoM «touyek» N. KomwdecTBo TOuek, MOMaBIIMX B KpPyT
curTaeM paBHbIM ().

3. C nmomoIplo J1aTyuKa CIy4yalHBIX YHCENl TeHEpUPYyeM KOOPAMHATHI TOUKH X U Y
[0,2R].

4. Ilpoepsiem: eciid KOOpJIMHATHI TOYKH TOMAId B KPYr ¢ KOOpJWHATAMHU IIEHTpa
(R,R) u pannycom R, To yBennyrBaeM KOJIMYECTBO TOUCK, MOMABIINX B KPYyT Ha 1.

5. Ilponenypsl 3,4 moBTOpsieM, IMOKa OOINEe KOJIMYECTBO CIy4allHBIM 0OOpa3oM
CTepEepPUPOBAHHBIX TOYEK HE TTPEBHICUT N.

6. Haxomaum uncio [1n.

2. Mepa «Kusnby.

MHorue TmpoIecChl, HHTEPECYIONIUX MEIUKOB (HAmpuMmep, JAUHAMUKA
BO3PACTHOTO COCTaBa B PETHOHE) MOXKET OBbITh C OMPEEICHHON TOYHOCTHIO OMUCAHO
MareMaTu4eckod wmogaenbto. Camas mpocTtass MOJEIb W3BECTHA IOJ HA3HBAHHEM
«Hrpa XuszHb».

[Ipenmnonaraercss HamuyuMe NOPSIMOYTOJIBHOTO KJIETYATOrO IOJs,, B KaXIOH
KJIETKE KOTOPOT'O MOXKET <GKUThY CyIecTBO. Eciiu KieTka myctas — TO B Hel HUKTO He
KuBeT. Mojenb 3amaercs JByMs TMapaMeTpaMy: HadalbHOM KOH(UTryparmei
(pasMepoM 1O W PACIHOJIOKEHHEM JKUBBIX CYIIECTB) W OMNPEICIICHHBIMU
«OMOJIOTMYECKUMHU 3aKOHAMM», PETryJIUPYIOUIMMHU KU3Hb MOMyJsiuuu cyiiectB. Ha
KOKJIOW WTEpAalMM OCYUIECTBIIETCS IOCIENOBATENBHBIM MPOCMOTP BCEX KIETOK C
HEKOTOPOM HayadbHOM (KOOpAMHATBHI KJIETKHM BBIOMPAIOTCS MCCIEAOBATENEM WIH
CIIy4ailHbIM 00p30M) ¢ TPUMEHEHUEM K HUM OMOJIOTMYECKUX 3aKOHOB.

B xauecTBe TUIIOBBIX 3aKOHOB, MPEJIATal0OTCsl, HAIIPUMED, CIIEAYIOLINE:

1. Ecnu BbIOpaHHas KJIETKa MyCTa, a B COCEIAHEH C HEM KJIeTKaxX HaxXxoJuTcs Oosee
JIBYX CYIIECTB, TO BHYTPH KJIETKHU MOSBISETCS CYIIECTBO («Pa3MHOKEHHUEY ).
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2. Ecnu BhIOpaHHAs KJIETKA HEMYCTa, a B COCEMHUX C HEW KIIETKAaX >KMBET MEHBIIC
TpeX WU OOJBIINE YETHIPEX CYIIECTB, TO KJIETKAa O4YMINAeTCA (CyIIeCTBO B HEH
norudaer oT OAMHOYECTBA UJTH MIEPEHACEIICHNUS).

3. Ecnu ipaBuiia 1 u 2 HE BBINOJIHSIOTCS, TO HUYETO C KJIETKOW HE MPOUCXO/INT.

(ITon cocegHMMM TOJIPA3yMEBAIOTCS BOCEMb OKPYXAIOIIUX KIETOK, 3a TPHUIIEH
opeaja — IpsIMOYTOJIbHOTO TOJISI — CYIIECTB HET).

3. Moodenb «xuyyHuK» - «Hcepmear.

B cucreMe XUWIIHHMK-)KEPTBA CHUTyallds MOJCIHUPYETCS CIeAyommM obpazom. B
ciy4ae KOHKYPHUPYIOIMUX TOMYJISIUNA UCYC3HOBEHNE OJHOW O3HAYAeT BBIUTPHINI IS
npyroil B 60pr0Oe 3a JAOMONHHUTENbHBIE pecypchl. O6o3HaunM yepe3 C 4nCIeHHOCTD
MOMYJISAIMA XUIMHUKa, N — momymsiuio xkepTBel. Hambomee momymspHas MoJeib,
OTpaskaroIas KojaeOaHusl YUCICHHOCTH UMEET BU/I:

Niy1= N+ (r*N;— a-N;-C) - At,
Ciy1=C+ (=q-C—a-f N -C)-At.

CornacHo nepBoMmy ypaBHeHHIO Npu C=0 YHCIEHHOCTh >XEPTB OBICTPO PaCTET CO
CKOPOCTBIO I , TIOCKOJBKY MOJI€JIb HE YUYMTHIBAET BHYTPHUBHUJAOBOM KOHKYPEHIIUH.

AN
CKOpOCTB pocCTa 4YucCjia XKCPTB (A_t) YMCHBIIACTCA TCM 60JII>HI€, qcM Halic

MPOUCXOMAAT BCTpedn ocobel BUIOB (Torma a - KodPduiumeHT 3¢PpGHeKTUBHOCTH
TIOKCKA).

Btopoe ypaBHeHHE TOKa3bIBaeT, YTO B OTCYTCTBHUU J>KEPTB UHUCICHHOCTb
XUIIHUKOB OBICTPO YOBIBAET CO CKOPOCTHIO (] MOJIOKUTEIBHOE CJIaraeMoe B IPaBoOM
YacTH ypaBHEHHS KOMIICHCHpYET 3Ty yObuth, f — Koa(pdumment s¢phexkTuBHOCTH
nepexo/ia MUK K TOTOMCTBY XUIITHHKOB.

4. BHympusuoosas KOHKYpeHYusl 8 NONYIAYUU C OUCKPEMHBIM PAZMHONCEHUEM.

Jnst momynsuMii ¢ TUCKPETHBIM pa3MHOKEHHEM (HEKOTOPBhI€ BHUJBI PACTCHHIA,
HACEKOMbIE) TIOKOJIeHUs JAu(dEepeHITUPIOBAaHHO pa3HECEHbl BO BPEMEHU U 0OcoOuU
pa3HbI3 TOKAJICHU BMECTE HE COCYIIECTBYIOT. UMCIEHHOCTh MOJO00OHON MOMYIISINH
xapakrepuszyetcst uucioMm N, a BpeMs t- JuckpeTHas BeIUYMHA — MOKHO, B IEPBOM
MPUOIMKEHUHU, CYUTATh HOMEPOM TOMYJISIMU. Tora oHa U3 MOJeNIe MEKBUI0BON
KOHKYPEHIIUU MOXKET OBITh OMMCaHA YPaBHCHUEM:

N, R
News = 1+ (axN,)b

rie R — CcKOpoCTh BOCHpPOM3BOACTBA MOIUIAIIMM B OTCYTCTBUM BHYTPHUBUIOBOM
KOHKYpEHIIMM (MaTeMaTHYecKu 3TO cooTBeTcTByeT a=0); a — mnapamerp,
XapakTepU3YIOIUA  WHTEHCUBHOCTHBHYTPMBHIOBOH  KOHKYpeHUuu, mpu b=1
OCYILECTBIISIETCS BBIXOJ YMCIECHHOCTU TMOMYJISIIMM HAa CTAllMOHAPHOE 3HAYEHUE MPHU
JTOOBIX 3HAYCHUSIX JPYTHUX MMapaMeTPOB MOJIEIH.
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3HamMeHaTellb B YPABHEHUU OTPAXKAET HAIWYUE KOHKYPEHIMH, Jeiarouieit
CKOPOCTb POCTA TEM MEHBIIIE, YEM OOJIbIIE YHCIEHHOCTh NOMyIsiuuu. JIaHHast MOJIEb
OIMCBIBAET YETHIPE BUA IBOJIIOLIUN:
1. MHOTOHHOE yCTaHOBJICHHE CTALlMOHAPHOW YMCIIEHHOCTH MONYJISALINH;
2. koneOaTenbHOE YCTAaHOBJIEHUE CTAlIMOHAPHOMN YHUCIEHHOCTH MOMYJISALUY;
3. yCTOWYMBBIE NIPEEIbHBIE MKl NU3MEHEHUS YHCICHHOCTH MOITYJISILUM;
4. cnydailHble W3MEHEHHS YHCICHHOCTM TMONYJISUUU 0€3 HaJIuyus SBHBIX
3aKOHOMEPHOCTEMN.

5. Buympugeuooeas KOHKypeHyus 6 NONYIAyuu ¢ HenpepouleHbiM PA3MHONCEHUEM.
B nanHOM ciydae unciaeHHOCTh nomyisiui N(t) siBisieTcst HenpepbIBHOW (DyHKIMEH
BO BpeMEHHM. B Hadane »HBOJIOLMOHHOIO IPOLIECCA YHUCIEHHOCTh MOIYJISALUN

1 AN
HCBUJIMKA, a4 €C YICIIbHAA CKOPOCTb HC 3aBHCHUT OT YHUCJIICHHOCTHU! NA_t =r -

CKOpPOCTb POCTa YHUCIIEHHOCTH NONYJISIIUM B OTCYTCTBMM KOHKypeHuuu. Jlaiee, 1o
MEpEe pocTa YHUCICHHOCTH, CKOPOCTh pPOCTa HAYMHAET YMEHBUIATBCI U IIpU
JIOCTHKEHUM OIPECNIEHHOTO Kputudeckoro 3HadeHus: K oOpaiaers B HoJb. Takum
o0pa3zoMm, B IEPBOM MPUOIMKEHUN, MATEMaTHYECKasi MOJI€JIb UMEET BU/;

K—N;
Ni+1 =Ni +T'Nl- (T)At

IHopsinok BbINOJIHEHUS PA0OTHI.

1. U3yunTe TEOpETUUECKUE CBEACHUSI.

2. CocraBbTe OJOK-CXEMY alTOpUTMa U OTJIQAbTE MPOTPAMMY, OIPEACISIONIYIO
yucio [Iu. [loctpoiite rpaduk 3aBucumoctu yucia [lu ot xonuuectBa Touek N B
JIBYX BapHaHTaxX: YYWUTHIBAIOIIEbM U HEYYUTHIBAIONIEM I[IONAJIaHHE KOOPAHHAT
CIIy4YallHOW TOYKH Ha OKPYKHOCTb. CliesiaiiTe BbIBOJBI.

3. PazpaboraiiTe mocienOBaTeNbHOCTh JACUCTBHI (M ampoOupyiTe ee) amns
HKCIIEPUMEHTAIBLHOTO OmpeeiieHns yrcia [1u B anekTponHoi tadimie Excel.

4. CocTtaBpTe M OTIAAbTE NMporpammy «urpa Ku3Hb» Ha SA3bIKE BBICOKOTO YPOBHS U
npeioxuTe ee peanusanuio B Excel. CpaBuute monydeHHble Bamu pesynbrathl ¢
MPOrPaMMHBIM MPOAYKTOM, MPEIITI0KEHHOM Ha canre
http://www.nature.air.ru/models/models.htm.

5a. IIposeaute ¢ nmomomnisio MatCad u Exel momenupoBanue AMHAMUKH B CHCTEME
XUIIHUK-KEPTBA TIPH 3HAYSHUsIX mapamerpoB moxenu: =8, a=0.15, =2, f=0.5,
NO=175, C0=45. Cnenaiite BHIBOIBI.

6a. M3yunte (PyHKIIMOHUPOBAHHWE AHAJIOTUYHOW MPOTPAMMBI, MPEACTABICHHONW Ha
caitre http://www.nature.air.ru/models/models.htm.

7a. WccnemyiiTe 3aBUCUMOCTh aMIUIUTYJ] KOJIGOAHWUN YUCICHHOCTH XHUIHUKOB OT
aMILTATYT KOJICOAHHWI YHCICHHOCTH JXKEPTB B 3aBHCHMMOCTH OT mapamerpoB a u f.
3HaYeHUs OCTaJbHBIX MapaMeTpPoB (PUKCUPYUTE IO CBOEMY YCMOTPEHHIO.

56. CoctaBpTe W OTJIAAbTE MPOrpaMMy MOJECIUPYIOUIYI0 BHYTPUBUIOBYIO
KOHKYPEHIMSI B NOMNYJIAIMU C JIUCKPETHBIM PAa3MHOXKEHHUEM HA S3bIKE BBICOKOIO
YPOBHSI U TIPEJJIOKUTE ee peanu3anuto B Excel.



http://www.nature.air.ru/models/models.htm
http://www.nature.air.ru/models/models.htm
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66. [Iposeaure ¢ momompio MatCad u Exel monmenmupoBanwe B ueThpex BHIax
sBomonnu ¢ R=2 (1 u 2 pexumsl) 1 R=2 (3 u 4 pexxumsbl). Ha dazoBoit tockocta (b,
R) maiinure rpaHUIBI 30H, Pa3ACISAIONIUX pPa3HbIE PEKUMBI ABOJIONHHA H3ydaeMOi
cuctembl. CenaiiTe BHIBOIBI.

7B. CocTaBpTe H OTJIAAbTE MPOTPaMMy MOJCIHPYIONIYI0 BHYTPHBHIOBYIO
KOHKYPCHIIMIO B TOMYJSIMU C HEMPEPHIBHBIM PAa3MHOKEHUEM TPH HECKOIBKUX
3HAYCHUSIX BXOASAIIMX B MOJENh IapaMeTPOB Ha SI3BIKE BBICOKOTO YPOBHS U
npeUIoKUTe ee peanusanuto B Excel. Cruenaiite BBIBOIBI.

78. IlocTtpoiiTe (uinu HaiiauTe B MHPOPMAIIMOHHBIX UCTOYHUKAX) abTEPHATUBHYIO
MOJieJIb BHYTPUBHUI0BOI KOHKYPEHIIMH U UCCIEIYITE MPeICKa3bIBAEMbIE PEKUMBI.
Ipumeuanue: obyuarowuiics camocmosmenvHo 6bloupaem NOONYHKMbL «a», «0» u
«8», UCX00s U3 HOMEPA 3a4emHOl KHUNCKU (Onpeodensemcs omcmamox om OeleHus
nocneonue yugpol Ha 3 u npubasnsiemcs 1 — noayueHHoe UYUCIO Npeoessem
coOOmeemcmayuyio OyKkay).

8. Mzyunte wuHTepdeiic u  (PYHKIMOHAIBHBIE BO3MOXHOCTH  IPOrpamw,
Npe/CTaBICHHBIX Ha caire http://www.nature.air.ru/models/models.htm. PesynabTats
U3y4YEHUs MIPEICTaBbTE B TAOJUYHOM BUJIE.

9. Odopmute O0TYET, BKIIOYAIOMIMN pE3yNbTaThl BBINOJHEHHBIX JEHCTBUI U
MpEe3eHTAllMd K MUHUAOKIANY Ha Temy «PoJib UMHUTAllMOHHOTO MOJIEIMPOBAHUS B
MEANKO-OMOJIOTUUECKUX HUCCIIETOBAHUIXY.

10. IlpuaymaiiTe KOHTpOJIbBHBIE BOIPOCHI (HE MEHee 5) B BUIE MHHHU TECTOB IO
yka3zaHHOH B 1.9 TemaTuke. (KoHKpeTHOE THOCE0I0rMuecKoe HachIIIEHHE BOIIPOCOB —
Ha Baire yemotpenue).

Jlureparypa

1. HNmurannmonHoe MO/JICJTUPOBAHUE B OHMOJIOTHH. IIpesenranus.
http://900igr.net/prezentatsii/biologija/Modelirovanie-v-biologii/Modelirovanie-v-
biologii.html



http://www.nature.air.ru/models/models.htm
http://900igr.net/prezentatsii/biologija/Modelirovanie-v-biologii/Modelirovanie-v-biologii.html
http://900igr.net/prezentatsii/biologija/Modelirovanie-v-biologii/Modelirovanie-v-biologii.html
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3. OCHOBBI PABOTBHI B DJIEKTPOHHbBIX TABJIMIIAX (HA
IMPUMEPE EXCEL)

Heas padorbi: OcBoeHHe 0a30BBIMM HaBbIKAMU pPaOOThI €  BJIEKTPOHHBIMU
tabiuiamu Ha npumepe Excel.

KpaTtkue TeopeTnueckue cBeJeHUsl.

DNEeKTpOHHBIE TaOJMIBI MO3BOJSIOT 00padaThiBaTh OOJBIINE MACCHUBBI YHCIIOBBIX
naHHBIX. B ornuume ot Tabmui Ha Oymare 3JE€KTpPOHHBIE TAOJIUIBI 00ECIEeYMBAIOT
MPOBEICHUE JIUHAMUYECKUX BBIYUCICHHUH, T. €. mepecuer mno ¢dopMmysiam Mpu
BBEJICHUM HOBBIX yucesn. C MOMOIIBIO AJIEKTPOHHBIX TaOIUI] MOXKHO TPEACTaBUTH
¢byHKIIMIO B 4HMCIOBOW (opme U mocTpouth ee rpaduk, B (usmke - oOpadoTath
pe3yJbTaThl J1abopaTOpHOM paldoThl, B reorpaduud WIM UCTOPUU - TNPEACTaBUTH
CTaTUCTUYECKHUE JaHHbIE B (POpME THArpamMMBl.

OnekTpoHHass  Ta0nMIa COCTOMT M3  CTOJOLOB M CTPOK.  3aroJIOBKH
cT0JIOIOB 0003HayaroTcsi OykBamu win coudetanusimu OykB (A, C, AB u 1. m.),
3aroJIOBKU CTPOK - uuciami (1, 2, 3 u nanee).

K 00paboTke qJaHHBIX B 3EKTPOHHBIX TAOIMIIAX OTHOCSTCS:

- TPOBEJEHUE PAJNIUYHBIX BBIUUCICHUA C€ TOMOUIbI0 (GOpMYyNl U (QYHKIHH,
BCTPOEHHBIX B PEJAKTOP;

- IIOCTPOEHUE Auarpamm;

- oOpabGoTka naHHbiXx B cnuckax (CoprtupoBka, ABTOGUIBTp, PacimmpeHHbIN
bunsTp, @opma, Utoru, CBomHas Tadauma);

- pewenue 3aaau ontumusanuu (Ilondop mapamerpa, Ilouck pemenus, Cuenapuu
"yTo - ecnu" W Apyrue 3a7aun);

- CTaTUCTMYECKass  o00paboTKka  JaHHBIX, AaHaIUM3 W  [POTHO3WPOBAHUE
(MHCTpYMEHTHI aHaNM3a U3 HaacTpoiiku "llaker ananuza").

Takum o6pazom, Excel sBIAIOTCS HE TOJIBKO CPEICTBOM aBTOMATHU3AI[MU PACUETOB, HO
U CPEICTBOM MOJEIUPOBAHUS PA3IUUYHBIX CUTYaLIUM.

Oobnacts npumeneHusi Excel: cratuctuueckue pacueTsl, MaTeMaTHYECKOE
MoOJIeIMpoBaHue, 00paboTKa TaONUYHBIX JIaHHBIX, BU3YyaJdu3alus pPE3yJbTATOB
uccieqoBaHuii B ¢GopMe TrpapuKoB M JAMArpaMM, AaBTOMATH3AlMsS pPacyeTHOU
NESATEIbHOCTH, TOArOTOBKA PA3JIMYHBIX JIOKYMEHTOB, IPOCTEMIINE JIOTHYECKHUE
BBIUMCIICHHUSL.

[Tpu 3anmycke Excel oTkpbIBaeTCsl OKHO MPUIIOKEHUS, B KOTOPOM OTOOpaXkaeTcs
HOBasi pabouas kuura — Kuura 1. OxkHo npuiioxkeHus Excel umeer nsiTb OCHOBHBIX
oOJnacTeil: cTpoka MEHIO; MaHEeIH MHCTPYMEHTOB; CTPOKA COCTOSIHMS; CTPOKa BBOJA;
00JacTh OKHa paboyeil KHUTH (CM. PUCYHOK 1).
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ICrpom BBOfa ll'lanenb uHcTp. dopm | |MMarem HECTP. cT.
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Puc. 1.

OcHosHnas obpabomxa oanuwix 6 Excel ocywecmensemcs npu nomowu xKomauno u3
cmpoxku mento. Ilanenu wuHCTpyMeHTOB Cmanoapmuas w  Dopmamuposanue
SBJIIOTCSL BCTpOCHHBbIMHU MaHesiMu MS Excel, koTopble pacmonaratroTcst o1 CTpoKou
MEHIO U COJIepKaT OmNpeielieHHbIe Ha0Ophl MUKTOrpamMM (KHOMOK). OCHOBHAs 4acTh
MUKTOTpaMM TpeJHA3HAuY€HA Il BBIMOJHEHUsS HauOoJiee YacTO HCIOIb3YEeMbIX
KOMaHJl U3 cTpoku MeHio. Cmpoka ¢gpopmyn B Excel ucnonb3yercs i BBOJAa U
penaKkTUpoBaHUs 3HAYCHUH, PopMys B sueikax Wi guarpammax. Ilone umenu — 310
OKHO CJIeBa OT CTPOKH (OpMyJ, B KOTOPOM BBIBOJUTCS WMsI AKTHBHOW SUCHKHU.
Tuxmoepammor: X, V, X, pacnonoxxeHHbIe clieBa OT CTPOKHA (POPMYIT - ITO KHOIKU
OTMEHBI, BBOJIa ¥ BCTaBKa (DYHKITUU COOTBETCTBEHHO.

Cmpoxa cocmosinus oxna nipunoxenus: Excel pacnoniokeHa B HUKHEH 4acTH HKpaHa.
JleBast 4aCTh CTPOKH COCTOSIHHSI yKA3bIBAET CBEJCHUS O COCTOSIHUU pabodeil o0racTtu
anekTpoHHor Tabmuubl (I'oroBo, BBon, IlpaBka, Ykaxure). Kpome Toro, B JieBoi
YaCTH CTPOKH COCTOSTHUSI KPATKO OIMKCHIBAIOTCS PE3yJIbTAThl BBHITTOJIHEHHON KOMAaH/IbI.
B mpaBoii yacTH CTPOKM COCTOSIHHMSI BBIBOISITCS PE3YJbTaThl BBIYUCICHHUHN (TIpU
BBITIOJIHEHUH aBTOMATUYECKUX BBIYMCIICHUN C TIOMOIIbI0 KOHTEKCTHOTO MEHIO CTPOKHU
COCTOSIHUSI) M oTOOpakaroTcs Haxkatble kiaBuil Ins, Caps Lock, Num Lock, Scroll
Lock.

Pabouas knuea (moxyment Excel) cocTOMT U3 pabOYUX JINCTOB, KX OB U3 KOTOPBIX
SBJIETCS DNEKTPOHHOU Tabyuiel. [To ymomuanuto OTKpbhIBaeTCs Tpy pabOUMX JIMCTA
WM TPHU DJIEKTPOHHBIX TAOIHIIBI, TIEPEXO] K KOTOPHIM MOKHO OCYIIIECTBUTh, IIEITKAs
Ha SPJBIYKAxX, PACIOIOKEHHBIX BHU3Y KHHUTH. [Ipy HEOOXOAMMOCTH B KHHUTY MOYKHO
n00aBUTh paboyue JIUCTHI (DJIEKTPOHHBIE TAOJWIbBI) WM YAQIUTh WX U3 KHUTH.
Knonxu npokpymxu sppabI9KOB OCYIIECTBIISIIOT MPOKPYTKY SAPIBIYKOB pabodeil KHUTH.
KpaiiHre KHOIKH OCYIIECTBIISIOT MPOKPYTKY K TMEPBOMY W TOCICTHEMY SIPIBIUKY
paboueii kKHUTH. BHYTpEeHHNE KHOIIKH OCYIIECTBIISIOT MPOKPYTKY K MPEABIAYIIEMY U
CJIEIYIONIEMY SIPJIBIUKY padoueil KHUTH.

OcHogHble noHamuUs IIeKMPOHHOU MAd.IUYbL: 3aT0JIOBOK CTOJIOIIA, 3ar0JIOBOK CTPOKH,
A4erKa, UM STYEMKU, MApKep BBIJICICHUS, MAapKep 3allOJIHEHHUs, aKTUBHAs sS4YEHKa,
CTpoka (opMyJI, TI0JIe UMEHH, aKTHBHAsI 00JIaCTh JIUCTA.

Pabouas obnacme >neKTpoOHHON TaOIUIBI COCTOUT U3 CTPOK U CTOJOLIOB, MMEIOIINX
cBoM MMeHa. MiMeHa cTpok — 3T0 ux HOMepa. Hymepauust cTpok HaumHaeTcs ¢ 1 u
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3aKaHYMBAETCS MAKCHUMaJIbHBIM YHMCIIOM, YCTAHOBJEHHBIM JUISl JTAHHOW MPOTPAMMBIL.
Hmena ctonOIioB — 370 OyKBBI TATUHCKOTO ajdaBuTa cHayana ot A 10 Z , 3aTeM OT
AA 1o AZ, BA 1o BZ u 1.1, MakcumanabHO€ KOJMYECTBO CTPOK M CTOJOIIOB
AIIEKTPOHHOM TaOJIMIIBI ONpPEAENSIeTCs] 0COOEHHOCTSIMU MCIOJIb3YyEeMOM POrpamMmbl U
00bEeMOM MaMATH KOMIIbIOTEpa, Hampumep, B TabamyHoM mpoueccope Excel 256
cTon6oB u Oonee 16 Thicsu crpok. I[lepecedyenune cTpoku U crosndua oOpasyer
SYCUKY DJICKTPOHHOM TaOJIMITBI, UMEIOIIYI0 CBOM YHUKAJIBHBIN aapec. [l ykazaHus
aJipecoB siueek B (popMyliax UCIOJIb3YIOTCS CChUIKH (Harpumep, A6 niau DS).

Aueiika — o0nacTh, onpezensemMasl ePeceueHreM CTOJI0Ia U CTPOKHU SJIECKTPOHHOU
TaOJHIIBI, UMEIOIAsl CBOM YHUKAJILHBIN aJipec.

AJlpec g4YeUKU OmpeAessieTcss UMEHEM (HOMEpOM) CTOoJIOIa U UMEHEM (HOMEpPOM)
CTPOKHM, HAa IIEPECEYEHNH KOTOPBIX HaxomutTcs suerka, Hampumep Al0. Cepuika —
yKa3aHue aapeca sMMeuKu. AKmusHou sAuerKa - 3TO BbIJICIICHHAS sTYEHKa, UMsI KOTOPOM
oToOpakaeTca B IMOJIE MMEHU. MapkepoMm BBIACIECHHUS Ha3bIBA€TCA IMOJIYKUpPHAs
paMKa BOKPYT BBIICICHHOW SYEHKU. Mapkep 3alloJHEHUs - 3TO YEPHBIM KBaJapaT B
MIPAaBOM HUKHEM YTJIy BBIICIICHHOW SYEUKHU.

AxmueHas obaacms aucma - 3T0 00J1aCTh, KOTOpask COACPKUT BBEJICHHbIE JaHHBIC. B
AJIEKTPOHHBIX TaOJIMIIAX MOXKHO paboTaTh KakK C OTJAEIbHBIMHU SYEHKAMH, TaK U C
IpyNIaMHy si9eeK, KOTopble 00pa3yroT 0JI0K. biok siueek — rpymnmna CMEeXHbIX sUEeK,
orpenensieMasl ¢ IOMOILBIO ajapeca. Afpec 0J10Ka sSUYEeK 3aJaeTCsl yKa3aHUEM CChLIOK
NIEPBOM M TNOCJIEIHEH €ro S4eeK, MEXIY KOTOPBIMH CTaBUTCS pa3AeIUTEIIbHBINA
cUMBOJ — 1BoeToure. Eciu 010k nMeeT BUJ NpSMOYTOJIbHUKA, TO €T0 aJpec 3a/1aeTCs
ajpecaMu JIeBOM BepxXHEW M TpaBOM HIDKHEH s4YeeK, BXOIAIUMX B OJIOK. biok
UCIIOJIB3YEMBIX SYEEK MOXKET OBITh YKa3aH JABYMsl MNYTAMH: JMOO 3aJaHHEM C
KJIABUATYPbl HAYaJIbHOTO M KOHEYHOrO aJ[PECOB sYeeK OJoKa, JMOO BBIIEIECHUEM
COOTBETCTBYIOIIEH YAaCTH TaOJMIIBI MPU MOMOILIM JEBOM KiaBUIIM MbIH. [Ipumep
3aJIaHUs AJIPECOB STYEHKHU U OJIOKOB B JICKTPOHHOM TabHIIE:

. aapec suedku, HaxojsIieiics Ha mnepecedeHun ctoiadbna F u crpoxku 9,
BbIpaxaercs ccblikoit FO;

. aapec 6110ka, 00pa30BaHHOTO B BUJIe YacTu cTpoku 1 - B1:EL;

. aapec 61oka, oopa3zoBanHoro B Buje croioma C - C1:C21,

. aapec 0y0ka, 00pa3oBaHHOTO B BUE npsamoyroiapHuka - A3:G10.

Pabora ¢ daitnamu B Excel

Coxpanenue u npuceoenue umenu paboueii KHuze.

[Tpu coxpanenun padbouei kuuru B Excel oTkpbiBaercs okHo nuasnora "CoxpaHeHue
nokymeHTa". B 3TOM OkHE HE0OXOauMO ykaszaTh: uMs (paitna, Tun ¢aiina, BeIOpaTh
JIUCK U TIANKy, B KOTOPOM OyAeT XpaHUTbcsa paboyast KHUra. Takum 00pa3omM, KHUTA C
BXOJSIIMMUA B Hee pabOYMMM JIMCTAMU COXpaHsAETCs B MarnKke Ha JUCKE B BHIE
OTIIEIBHOTO (haiiia ¢ yHUKaJIbHBIM UMeHeM. Dailibl KHUT UMEeT paciiupenue xls.
Omkpvimue paboueil kHueu 6 Excel

st oTkpeITHS paboueit kuuru B Excel, Hano BeiOpaTh komanay ®aiisn / OTKpHITH WIH
HIETKHYTh Ha KHOmkKe OTKpBITh Ha CTaHJAPTHOM MaHeTu HHCTPYMEHTOB. Excel




32

BBIBEJIET OKHO nuajora "OTKphITHE JOKYMEHTA" B HEM MOXHO BBIICIIUTH TPEOyeMbIi
daiin u meaKHyTh Ha KHOMIKE OTKPHITS.

3axpvimue paboueti kHueu u 8v1x00 uz Excel

Jns Toro 4toObl 3aKkpeITh padouyro kHUTY B Excel BeiOepute komanmy daitn /
3aKkpbITh, B pe3yJibTaTe 4Yero 3akpoercss pabouas kuura. Jlns Beixoga u3 Excel
Heo0xoauMo BeIOpaTh komanay daiin / Beixon wiM 1IeNKHYTh HA KHOMKY 3aKPBITh B
MPaBOM YaCcTH CTPOKH 3arojI0OBKAa OKHA MPUIIOKEHUS.

JIrobast oOpaboTka wuHpOpMaIMM HAYMHAETCS C €€ BBoJa B KoMIbioTep. B
ANeKTpoHHbIe Ta0muisl MS Excel MOXHO BBOIWUTH TEKCT, YMCIA, JAThl, BpeMs,
MOCJICTIOBATEIBHBIC PSBI TAHHBIX U (DOPMYJIBI.

BBox maHHBIX OCYIIECTBISETCS B TPU OdTala: BBIACICHHUE SYCHKH; BBOJ JAHHBIX;
NOATBEPkKACHUE BBOIA (HaXKaTh KiaBuiry Enter).

[Tocme TOro Kak JaHHBIC BBEICHBI, WX HYXHO TIPEJICTAaBUTh Ha OJKpaHE B
onpenesieHHoM ¢opmate. [ npencraBieHus gaHHbix B MS Excel cymecTByrot
pas3IuYHbIC KaTeropuu (POPMAaTHBIX KOJOB.

JI71st pelakTHpOBaHUS JIAHHBIX B sSYCiIKe HEOOXOAMMO JIBAXK/IbI MIEIKHYTh Ha SUehKe U
MPOU3BECTU PEIAKTUPOBAHUE UITU UCIIPABJICHUE JIAaHHBIX.

K oneparnusim penakTUpoBaHUsI OTHOCSITCS:

. yJlaJeHle U BCTaBKa CTPOK, CTOJIOIOB, SYEEK U JIUCTOB;

. KOIIUPOBAHUE U NEPEMEILIECHUE TUEEK U OJIOKOB SUEEK;

. peaaKTUPOBAaHUE TEKCTA U YHUCEIl B STYEHKAX.

K onepanusim popmaTupoBaHus OTHOCSTCS:

. M3MEHEHHUE YUCTOBBIX (hOPMATOB UK (DOPMBI ITPEACTABICHUS YNCET;
. WU3MEHEHHE IIUPUHBI CTOJIOIIOB;

. BbIPAaBHMBAHUE TEKCTA U YMCEN B STUCHKaX;

. U3MEHEeHHE mpu@Ta U UBETA;

. Bb16op Tuna u 1BeTa rpaHullbl;

. 3anuBKa sYEeK.

Beoo uucen u mexcma. Jwobyrwo wuHbOpMaUO, KOTOpas oOpabaThiBaeTcs Ha
KOMIIBIOTEPE, MOXKHO IPEACTABUTh B BUIE YMCENI WM TEKCTa. YHcCia U TEKCT IO
ymomyanuto Excel BBoguT B hopmare OO0muii.

Beoo mexcma. Texkct - 310 mo0as MOCIEAOBATEIBLHOCTh BBEJIECHHBIX B SUYCHKY
CHUMBOJIOB, KOTOpasi HE MOXeT ObITh MHTeprpeTupoBaHa Excel kak uucno, dhopmyna,
Jlata, BpeMs CYTOK. BBEJIEHHBIN TEKCT BBIPABHUBAECTCS B SUEUKE IO JIEBOMY Kparo.
YTOoOBl BBECTH TEKCT, BBIJICIUTE SIUEWKY M HAaOepHUTe TEKCT C KIaBUATYpbl. Sueiika
MOXeT BMeaTh 10 255 cumBoJioB. Eciau TpeOyeTcss BBECTH HEKOTOPhIE YUCIIA Kak
TEKCT, TO JJIi 3TOrO BBIICIUTE SUEHKH, a 3aTeM BblOepuTe KoMaHay Popmar /
Aueiiku. Jlanee BbiOepuTe BKIAAKY “Uncno” v B MOSIBUBIIEMCS cHHCKe (HOpPMATOB
BbIOepuTe TexkcroBwiid. Emie oaumH cnoco0 BBOJA 4YMClia KaK TEKCTa — 3TO BBECTH
nepea 4ucioM cuMmBosia anoctpoda. Ecium Teker He momeniaercss B SYEHKy, TO
HEOOXOJMMO YBEJIMYUTHh IIUPUHY CTOJIOLA WM Pa3peliuTh NEPEHOC MO CIOBaM
(Dopmar / SAueiiku, BKIaaka BeipaBHuBaHuE).
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B600 uucen

YuciioBble JaHHBIE — OTO YMCI0BBIE KOHCTAHTEL: 0 - 9, +, -, /,*, E, %, Touka u 3amsras.
[Tpu paboTe ¢ unciamu HEOOXOAUMO YMETh U3MEHSTh BUJl BBOJUMBIX YUCEN: YHUCIIO
3HAKOB IOCJIE 3aMSATOM, BUJ UEJION YacTH, MOPSAIOK U 3HAK YHCJIA.

Excel camocrosiTennbHO omnpeiesieT OTHOCUTCS JIM BBeJACHHass HHPOPMAIIHS K YUCITY.
Ecnu BBeIEHHBIE B AUYEMKY CUMBOJIBI OTHOCSTCA K TEKCTY, TO TOCJE MOATBEPKIACHUS
BBOJIA B SIYEMKY OHU BBIPABHUBAIOTCA IO JIEBOMY KparO SYEUKH, @ €CIH CUMBOJIbI
00pa3yIoT YUCIIO — TO IO MPABOMY Kparo STYEHKU.

Uucna B Excel orobOpaxatorcs B kareropusx UuciioBod, OKCIOHEHIMAIbHbIH,
dunaHcoBbIi, JleHexHbii, [IponienTHbIH, J[poOHBII.

Be0o0o nocneooeamenvhvix psooe oanHnwvlx

[lox psanaMu JTaHHBIX MOAPA3yMEBAIOTCS JAHHbBIC, OTJIMYAIOLIMECS JIPYr OT JApyra Ha
(¢ukcupoBanHbii mar. [Ipu 3ToM naHHbIe HE 003aTENBHO JOJKHBI OBITh YHCIOBBIMH.
JI1st co3nanust pAIoB AaHHBIX HEOOXOIMMO BBITIOJIHUTD CIEAYIOIIEE:

1. BBectu B siYeiiKy NIEPBBIN YWIEH psaa.

2. Boiaenuths 06nacte, r11e OyAeT pacnoiokeH psia. s 3TOro Hy>KHO MOJBECTH
yKa3aTellb MBI K MapKepy 3arojHEHUs, U B ’TOT MOMEHT, Korja Oelblii KpeCcTUK
MEPEXOIUT B YEPHBIM, HAXKATh JIEBYIO KHOIKY MbIIMU. Jlanee, yaepkKuBas Ha)xaTou
KHOIIKY MBIIIH, HaJIO BBIJICIUTh HYKHYIO 4acTh CTPOKH i ctondua. [Tocie Toro kak
BbI OTITYCTUTE KHOIKY MBIIIIH, BBIJICJICHHAS] 001aCTh 3aMOJIHUTCS TAHHBIMHU.

Dopmam OaHHbIX

Janusie B MS Excel BoIBOAsITCS HA DKpaH B onpeneacHHoM ¢opmare. [1o ymomuanuio
uHpopmanuss BeIBoguTca B ¢dopmare OOmmii. MoxkHO u3MEHUTh ¢dopmar
npeacTaBieHuss MHPOPMALMK B BBIACICHHBIX s4yelkax. JlJIs 3TOro BBINOJIHUTE
koMaHy @opmart / Sueitku.

[losiBuTCs OKHO nuanmora “@opmar syeek’,B KOTOPOM HY>KHO BBIOpaTh BKIAJKY
“Uucno”. B neBoi uvactu okHa auanora “@opmar gueek”’ B chucke “UuciaoBbie
dbopmatsl” pUBEAEHBI Ha3BaHUS BCEX UCNOJIb3yeMbIX B Excel popmaTos.

DopmaTt AUeeK 2 |3

| BelpaEsHHEaHHE " LprchT " Mpadnua " Ewra, " SammTa |

YHucnoekele hopMaTel ! Dbpasew
CIGLLLHE
HrcnosoH
AeHexHEA
DHHSHCOEEIR OEWHE opMaT MCNoneEsyeToA AnA
AaTta OToOOpameHA KaKk TEKCTOELIX, TaK M

EBpema - HHCNOBEX SHaYEHHA MPOMSE0NEHOrD THAS.
MpoueHTHEIA

A pobHE IR
IKCMOHEHUHaNEHEIR
TekcToBEIF
AononHNTeNEHEIR
(ece dhopMaTe)

[ Lol ] [ DTHMEHS ]

Pucynox 2
Jlnst popmMarta KakI0i KaTErOpuu MPUBOJIUTCSA CIHMCOK €ro KoJaoB. B mpaBom OkHE
“Tun” BbI MOXKETE MPOCMOTPETH BCe (POPMATHBIE KOJbI, KOTOPHIE UCIIOIb3YIOTCS IS
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MpeICTaBlIeHus Ha dKpane nHpopmarnuu. JJis mpeacTaBiIeHUsT TaHHBIX BbI MOXKETE
UCIIONIb30BaTh BCTpOeHHbIE (opmaTHble Koabl MS Excel wnmm BBectn cBoid
(monp3oBarenbckuit) koa dopmata. s BBoga opMaTHOTO KOJa BBIOEPUTE CTPOKY
(Bce dopmathl) ¥ BBEUTE CUMBOJIBI ()OPMATHOTO KOJI1a B 1oJie BBoAA “Tum’”.

Cmunb npedcmasieHust OaHHbIX

Opnum u3 crnocoboB ynopsigoueHus AaHHbIX B Excel sBnsiercs BBenenue ctud. s
co3fgaHusl CcTwig ucnonb3dyercss komanga @dopmar / Crtunb. Beinmonnenue stoit
KOMAaH/Ibl OTKpbIBAa€T OKHO auaiora “Ctuib .

PaccMOTpyM  TEXHOJIOTHIO  CO3/aHMSI  DJIEKTPOHHOM  TaOMUIBI HA  TpUMEpE
POEKTUPOBAHMS TAOIUIBI YYET TOBAPOB Ha CKJIAJIE:

1. Jlnst co3manusi TaOJMIBI HAIO BBIMOMHUTH KomaHay Pain / Co3gath
HIEJIKHYTh B 00J1aCTH 3a/1a4 HAa MUKTOrpamMme YucTas KHUTA.
2. CHauvasia He0OXOUMO OCYIIECTBUTH pa3MmeTky Tabmuubl (Puc. 1). Hanpumep,

Tabnuia Y4er TOBapOB UMEET CEMb KOJIOHOK, KOTOPBIE 3aKpeM 3a CTOJIOIamMu OT A
no G. Jlamee Hamo chopMHUpPOBATH 3ar0JOBKU TaOIHUITEI. 3aTEM HYKHO BBECTH OOTIIHIA
3aroJIOBOK TaOJUIIbI, a TOTOM Ha3BaHHs mosieid. OHU JOJIKHBI HAXOJIUTHCS B OJHOMN
CTPOKE M CJIEI0BaTh JAPYT 3a JIPYyroM. 3arojoBOK MOXKHO PACIIOJNIOKUTH B OJIHY WJIU
JIBE€ CTPOKH, BBIPOBHSTS IO IIEHTPY, IPABOMY, JIEBOMY, HUKHEMY UM BEPXHEMY KParo
SYCHKH.

3. Jl;1st BBOJIa 3arojioBKa TabJIUIIBI HEOOXOAMMO YCTAHOBUTH KypCcop B siuehky A2
¥ BBECTH Ha3BaHUE TaOuIlbl «OCTaTKU TOBApPOB HA CKIIAJIE».
4, Boinenuts staeiiku A2:G2 u BBIIOTHUTH KoMaHay @opmat/Adeiiku, Ha BKIIAIKe

BripaBHUBaHKE BBHIOpATh CIIOCOO BBIPABHUBAHMSI IO ICHTPY M YCTAHOBUTH (PIIAXKOK
oobenunenue siueek. Haxats OK (Puc. 3.).

5. Coznanue «mankuy Tadiauiel. BBectu Ha3BaHus mosieu, HarpumMep, Ne ckiana,
ITocTaBnuk u T.11.
6. st pacroyiokeHus: TeKCTa B siueiikax "mamnku" B JBE CTPOKM HEOOXOIUMO

BBIJICIUTh ATy SAYEHKY U BBINOJHUTHL KoMaHnay Dopmatr/Sueiiku, Ha BKIAJKe
BripaBHMBaHME YCTAaHOBUTH (JIa’KOK EPEHOCHUTD IO CJIOBAM.

7. BceraBka pazmuunbix mpudToB. BeIIenTuTh TEKCT M BHIOpATh KOMaHIY
®opmart/Aueiiku, Bkiagka Ilpudrt. YcranoButs rapuutTypy mpudrta, Hampumep,
Times New Roman, ero pa3mep (kerib) 1 HauepTaHHeE.

8. Ocy11ecTBUTh BbIPAaBHUBAHUE TEKCTA B «ILIANKe» TaOJIHUIIbI (BBIAEIUTH TEKCT U
HIETKHYTh Ha KHOMKE [10 IeHTpy Ha maHenu HHCTPYMEHTOB (POpPMaTUPOBAHNSA).
Q. [Ipn HEOOXOAUMOCTH HW3MEHUTH IIMPUHY CTOJIOLOB C IMOMOIIbI0 KOMaHIbI

®dopmart / Cronber / llupuna.

10.  VI3MeHHUTb BBICOTHI CTPOKH MOKHO Komanaoi @opmar / Ctpoka / BricoTa.

11. JloGaBneHue paMKH M 3aJIMBKH SUYEEK MOXKHO OCYIIECTBUTH KoMaH10M dopmar
/ Slueiika Ha Bkiangkax ['panuna m Bua cooTBeTcTBeHHO. BhIjenute sUeiiky uiu
SYEeUKU M Ha BKIaJike ['paHuIla BEIOEpUTE THUIT JIMHUU U C TIOMOIIBIO MBI YKAXKUTE,
K KaKOW 4acTH BBIJICJICHHOIO JlMana3oHa oH oTHocutcs. Ha Bkianke Bun BbiOepute
IBET 3aJIMBKU BbIJICJICHHBIX SIYEEK.
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12. Ilepen BBOJOM J[aHHBIX B TaOJMIly MOXHO OCYHIECTBUTH (OpMaTUPOBAHUE
SYEeK CTOJIOLOB MOJ «IIAMKOW» TaONUIbI IpU MOMOIIK KoMaH sl Dopmat/Sdeiiku,
Biianka Yucno (Puc. 4.). Hampumep, BblIeIUTe BEPTUKAIBHBIA OJOK SYEEK MOJ
suerikord "Ne ckmana" u BeiOeputTe Komanay Popmat/Sueiiku Ha Briaake Yucio
BbIACAUTE UNCIOBOM U IISIKHUTE OK.

B Microsoft Excel - Yyer Tosapos

Z-a‘lm -Lh"

T ETTYEY

(3 - Vﬁ
1 A ] B | c D [ S S SES) [ < S
1
2 Ocrarku roBapon Ha ckaage
Ne  |Mocranupm |Kareropror|Harnerare | Kos-no [Hewa  [Cromocrs
CKAAR (rpm.) (rpn.)

| “cno | Bopaeseanne | Wpedt | Mpaswa | Bua | 3auwnra |
: Bopasrisasie OpsrenTaums
N0 ropHEoHTams: 0

|no ueHTpy v

No gepTIKanmI: 0 g

N0 UBHTDY v

“ARe -
g o

Orofipawesse L *°
[[] nepessocyris no cnosan
[[] aeronoatop umpnes

[¥] obresimmete sunex
Hanpasnerine TexcTs

HaNpaBneHie TexcTa:
| no xoHTeRCTY v

) Comm )

Pucynox 3.

Qopmar sueek i3

|| AeHesnst HICN0 ABCATINHEL SHAKO0S: o
1 Aara
| | Bpena T [} Pazaemrens rpymn paspaace )
i m‘- OTpruaTensHee wina!
|| Bwcnomessnanuresi 23 |
| | Texcroses 11234
\ | AonomesTensiest | ~1234
||(ece doprams) [-1234

| Yacmoecd Gopmar renaeTca sabonee ofuwm cnocobon MPBACT2SNEHIR Wicen,
Am 60023 9 yawe Gop A Sl
|

(o ] [omes ]

Pucynok 4.
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Dopmynvl

@opMyJbl — 3TO BBIpAKEHWE, HAUMHAIOIIEECA CO 3HAKA PABEHCTBA M COCTOSAILIEE U3
YHUCJIOBBIX BEJIMYMH, aJPECOB sueeK, (PyHKIMI, UMEH, KOTOpPbIE COCAMHEHBI 3HAKAMU
apupmerndyeckux onepanuii. K 3Hakam apudmernueckux ornepanuid, KOTOpbIe
ucrnosb3yroTcsi B Excel oTHOCSTCS: cliokeHUe; BBIUMTAHUE;, YMHOXEHUE; JICJICHUE;
BO3BE/ICHUE B CTEIIEHb.

Hekoropble onepamuu B (opmylie HUMEIOT 0oJjiee BBICOKUM MPUOPUTET U
BBITIOJTHSIFOTCSL B TAKOM MOCJIEIOBATENBHOCTH:

= BO3BCACHHUC B CTCIICHb U BBIPAKCHU B CKO6K3.X;
= YMHOKCHHNC 1 JICIICHUC,
= CJIOKCHUC U BbIYUTAHHUC.

Pe3ynpTaToM BBINONTHEHUS (OPMYIIbI SIBISETCS 3HAYEHUE, KOTOPOE BBIBOAMUTCS B
daueiike, a cama Qopmyna oToOpaxkaercss B cTpoke (opmyn. Eciaum 3HaueHus B
A4elkax, Ha KOTOpbIE €CThb CCBhUIKM B (opMysiax, H3MEHSAIOTCS, TO PE3yJbTar
WU3MEHUTCS] aBTOMaTHYECKHU.

Buecenue uzmenenuii 6 popmyny

Jl1si BHECEHUSI U3MEHEHH B (POPMYIly IIEJIKHUTE MBIIIBIO Ha CTPOKE (OpMyIN WU
kiaBuiry F2. 3aTeM BHecuTe U3MEHEHUs U HAXXMUTE KHOTIKY BBosa B ctpoke popmyn
win kiaBuiry Enter. Ecnu  Bel  XOTUTE BHECTH U3MEHEHUS B (OpMyIy
HEIMOCPEACTBEHHO B SiUEIKE, II€ OHA 3allMCaHa, TO JBaXKIbl IIECJIKHUTE MBIIIBIO HA
sueiike ¢ 3tor dopmyson. s OTMEHBI M3MEHEHHMH Ha)XMUTE KHONKY OTMeHa B
cTpoke Gopmyi uinu kinasuiny Esc.

Hcnonvzosanue ccoliok

Ccbulka OJHO3HAYHO OMNpENENseT SYelKy WM rpymiy siyeek padbouero jucrta. C
MOMOILBIO CCBUIOK MOKHO HCIIOJB30BaTh B (OpMylsie AaHHbIE, HAXOMASIIHUECS B
pPa3JIMUHBIX MecTax pabodero JMCTa, a TakKe 3HAUYCHUE OJHOM M TOM K€ SUeUKH B
HECKOJBKUX (opMynax. MOXKHO TakKe CChLIAThCA Ha SYEHKH, HaXOZSIIMecs Ha
JIpYrux JUcTax pabodeil KHWUIM, B Apyroi pabodeil KHHWre, WM Jake Ha JaHHbIE
npyroro mpwiokeHus. CChUIKM Ha SYEMKH JPYrUX paOouMx KHHUT Ha3bIBAIOTCS
BHEIIHUMU. CChUIKM Ha JaHHBIE B APYTUX NPHUIIOKEHUSIX HA3bIBAIOTCS yIAICHHBIMHU.
Ilepemewenue u konuposanue gopmyn

[Tocne Toro kak opmyiia BBeJicHA B STUCHKY, BBl MOXKETE €€ IEPEHECTH, CKOTTMPOBAThH
WM PacIpOCTpaHUTh Ha OJOK sueek. [Ipu mepememennn Gopmyisl B HOBOE MECTO
TaOIHIIBI CCHUIKU B (hOpMYJie HE M3MEHSIOTCS, a suelika, T/ie paHbliie Obluia popMya,
cTaHOBUTCS cBOOOIHOM. [Ipu KonupoBanuu popmysa nepeMenaeTcsi B Apyroe MecTo
TaOJMILIBL, IPX STOM A0COJIOTHBIE CCHUIKM HE U3MEHSIOTCS, @ OTHOCUTEIbHBIE CChUIKH
U3MEHSIOTCS.

[Ipn komupoBaHuM (POPMYN MOKHO YOPABISATH HW3MEHEHUEM aJ[PECOB SUYEEK WIIU
cchUlOK. Ecim mepen Bcemu atpuOyTamul ajgpeca sSUYCHKH TOCTaBUTh CUMBON ““$”
(nampumep, $AS$1), To 3TO OyAeT aOCONIOTHAS CCBhLIKA, KOTOPas MPH KOIMUPOBAHUHU
dbopmysbl He uU3MeHUTCS. M3MeHSTCA TOJIBKO Te aTpuOyThl ajipeca sSUeuku, nepea
KOTOPBIMH HE CTOMT CHUMBOJI “$”, T.e. OTHOCHUTENbHBIC CCBHUIKH. Jlisi ObICTpOi
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YCTAaHOBKHU CUMBOJIOB “$” B CChIIKE €e HEOOXOIUMO BBIJICIUTH B OPMYJIe U HAXKAThH
kiasuiry F4.

st mepemenieHus: popMyIibl MOJABEIUTE yKa3aTellb MBIIIA K TOMY MECTY TDaHUIIbI
SYeHKH, TJe H300paKeHHe yKazaTelsi MBI U3MEHsSETCs ¢ OeJoro KpecTuka Ha
Oenyto cTpeiky. 3areM HaXMUTE JIEBYI0 KHOMKY MBIIIM U, YyIEpKHUBas ee,
nepeMeniaiTe s4Yelky B HYKHOE€ MECTO TaOJMIlbl. 3aBepLIMB TEpEeMeIleHUE,
OTIyCTUTE KHONKY MbIu. Eciu B 3amucu Gopmyiibl €cTh ajipeca siUeeK, OHHU IpHU
nepeMenieHu GopMyJibl HE U3MEHSIOTCS.

st xonvpoBaHus (OpMyIibl MOJABEIUTE YKa3aTedb MBIIIA K TOMY MECTY TpaHUIIbI
sYeliKky WK OJI0Ka, T7ie 300paxKeHHe yKa3aTels U3MEHSAETCs ¢ Oeoro KpecTuka Ha
Oenmyro ctpenky. 3areM HaxkmuTe kiaBumry Ctrl U JIeByl0 KHONKY MBIIIH U
nepeMeIanTe s4eiKy B HYXKHOE MeCTO Tabmuubl. [ 3aBeplieHuss KONMUPOBAHUS
ormyctuTe KHOMKY MbimM W kimaBuiry Ctrl. Ecoum B 3ammcu  (opmysbsl  ecTh
OTHOCHUTEJIbHBIE aJipeca siueeK, NPU KOMUPOBAHUU (POPMYJIIbI OHU U3MEHSITCS.
Pacnpocmpanenue gpopmyn

[TomuMo xomMpoBaHUs U TiepeMenieHus: GOpMyITy MOKHO PaclpOCTPAHUTh HA YacTh
CTpOKU Wiu ctondua. [Ipu 3ToM MpoucXoIuT M3MEHEHHE OTHOCUTEIbHBIX CCHUIOK.
Jlnst pactipoctpanenus popMyIibl HEOOXOIMMO BBITIOJHUTD CJIEAYIONINUE JEHCTBUS:

1. Ycra"HoBuTe Kypcop B SSUCHKY ¢ (popMyIoi.

2. [ToaBeauTe ykazaTeinb MBIIIK K MapKepy 3anoiaHeHus. M3o0paxkenue ykazaTens
M3MEHAETCS HA YEPHBIA KPECTHUK.

3. Haxxmure JIeByr0 KHOINKY MBIIINA W, YJIEPKHUBas €€ HaXAaTOW, IepeMelianTe
Kypcop J10 Hy’KHOTO MecTa. [[11s1 3aBepiieHus pacnpocTpaHeHus: popMyIibl OTIYCTUTE
KHOTIKY.

Heo6xonumo otMmetuthb, uTo Excel BBHIBOIUT B sSiUEHMKY 3HAUCHHE OIIMOKH, KOTJa
dbopmyna i 3TON SIMEUKU HE MOXET ObITh MPaBHIIbHO BbluMCIeHa. Ecnu gopmyna
COJIEP>KUT CCBUIKY Ha STYEMKY, KOTOpasi COEPKUT 3HAUEHUE OIIMOKHU, TO 3Ta (hopmysa
TaKke OyJIeT BHIBOJIUTh 3HAUYECHUE OLTUOKH.

Dynuxyuu Excel

Oyukiuu Excel — 310 crienmanbsHbie, 3apaHee co3qaHHble GOPMYIIbI NI CIOKHBIX
BBIYUCJIEHU, B KOTOPBIE MOJIb30BATEIb JI0J)KEH BBECTH TOJIBKO apTyYMEHTBI.
OYHKIIUU COCTOST M3 JABYX YacTe: MMEHW (PYHKIIMU M OJHOTO WM HECKOIBKUX
aprymeHToB. Mms (QyHKIMM ommchiBaeT omnepauio, KOTOpYyI0 dTa (PYHKIUS
BBITIOJTHSIET, HarpuMep, CYMM.

Aprymentsl ¢yHkiuu Excel - 3amaroT 3HaYeHUs WIM SYEHKH, HCIOJIb3yeMbIe
GbyHKUMEW, OHM BCErjJa 3akiloueHbl B Kpyrible ckoOku. OTKpbiBaromasi CKoOKa
ctaBuTcsi 0e3 mpobena cpa3dy mnocie uMeHn (Qynkuuu. Hampumep, B dopmye
«—=CYMM(A2;A9)», CYMM — 510 ums pynkuuu, a A2 u A9 — ee apryMeHThI.
Ota dhopmysia cyMMUpyeT yucia B stueiikax A2, u A9. Jlaxxe eciau QpyHKIIUSI HE UMEET
apryMEHTOB, OHa BCE PAaBHO JOJDKHA COJEPXKATh KpYIJble CKOOKH, Hampumep
byukiusa [1A(). [Ipu ucnonb3oBaHMM B (PYHKIIMM HECKOJBKUX apTryMEHTOB OHHU
OTIENAIOTCS OAUH OT APYroro TOYKOW C 3amsiToi. B (yHKIIMU MOXHO MCIOJIB30BaTh
10 30 apryMeHTOB.
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B600 ¢ynxyuii 6 pabouem aucme
Bel mMoxere BBOAUTH GYHKIHM B pabodeM JMCTE TPSIMO C KIABUATYPHl WIH C
MOMOIbI0 KOMaHAbl PyHKIMA MEHIO BeTaBka.
Ecnu BBl BeIIENIUTE siUEHKY U BhIOepeTe koMaHay BceraBka/Dynkums, Excel BeiBegeT
OKHO nuajora Macrtep ¢yHkiui — mar 1 u3 2. OTKPBITh 3TO OKHO MOKHO TaKXKe C
MOMOIIBI0 KHONIKM BceTaBka pyHKIIMM Ha CTpOKe BBOJIa (DOPMYIL.

Mactep diyHKuni - war 1 n3 2 |z|

MoKcE dyHELKK:

A, KOTOPOE Hy#HO
W

KaTeropua; | 10 HEASEHO HCNONES0EABLMKCA W |

BriepHTE ByHKLHAD:

CYMM{uncnol;umcnoz;...)
CyMMHPYET 3PryMeEHTEl

npaeka no 3Tod HEELFH [ Ik ] [ OTMEHS ]

B »ToM okHe cHavana BwIOepuTEe Kareroputo B crucke Kareropus u 3atem B
andaBuTHOM criicke DYHKIUS YKOKUTE HYKHYIO (PYHKITUIO.

Excel BBener 3Hak paBeHCTBa (eciid Bbl BCTaBisieTe (DyHKIHMIO B Hadaje (Hopmylibl),
uMsa GyHKIUM U Kpyrible ckoOku. 3atrem Excel oTkpoeT BTOpoe OKHO auaiora
Mactepa (QyHKIUNA, B KOTOPOM HEOOXOJIMMO YCTaHOBUTH apryMeHThl (yHKIUU (B
HalleM ciyvae ccbUIku Ha A2 u A9).

AprymeHTel hyHHUHH g
CHMM.

Hcnol A2 A=z

YnaZ| 42 E==

Wanod -

CmYT SOryImHTLL

ShecmoZ: wacnol jacnoli., . OF | a0 30 30 esmTon, KOTODSS Cfres s,
FloryP4gs0xa: JHESER R HTHORHEROTER,

ey S S4 o] (Covens ]

Btopoe okHo nuasiora Mactepa GyHKIHME COIEPKUT MO OJHOMY TOJIIO JIJIsT KaXKI0T0
aprymMmeHTa BbIOpaHHOW (QyHKIMUA. ChopaBa OT KaXIOTO IO apryMeHTa
otoOpaxkaerca ero tekymiee 3HaueHue (21 m 33). Tekymee 3HaueHue QGyHKUUU
oToOpakaercsa BHU3Y okHa nuainora (54). Haxmure kHonky OK unu knaBuiny Enter,
U co3faHHasi GyHKIUS MMOSBUTCS B CTPOKE (PopMyIL.

Juacpammer 6 Excel

C momomisro Microsoft 2003 M0KHO cO3/1aBaTh CJIOXKHBIC JAUATPAMMBI JIJIsS JaHHBIX
pabouero nucra. [Imarpamma — rpaduueckoe n300pakeHHE 3aBUCUMOCTH MEXKITY
BenMYMHAMU. JlnarpaMMebl SBJISIFOTCS HATJISITHBIM CPEICTBOM MPECTABICHUS TaHHBIX
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pabouero ymcra. J[narpamMmmy MOXKHO CO3/1aTh Ha OTACIHHOM JIUCTE WM TOMECTUTH B
KaueCTBE BHEIPEHHOTO 00BEKTa HA JIUCT C IAHHBIMU.

Ilpeocmasnenue danuvix Ha ouazpamme

Jlmarpamma cBsi3aHa C JaHHBIMH, HA OCHOBE KOTOPBIX OHA CO3/laHa, U OOHOBISCTCS
aBTOMATUYECKH TPU U3MECHEHUH JTaHHBIX.

Ke. 1 Ke. 2 Ke. 3 Ke. 4
MnaHoEkE 12 33 44 55
DaKTHYECKHE 15 35 48 B0

70

B0

50

401 O MnsHOBRIE

20 W PEKTHHECKNE

Hazeanue pagoe
20

0+

Ke.1 Ke.2 Ke. 3 Ke. 4

3HaveHWe OCH Fognucu kaTeropui

Ocb 3nauenuil. Excel co3maeT och 3HAUEHMII HA OCHOBE YKa3aHHBIX JaHHBIX. B
JAHHOM clly4yae 3HadyeHuss och wu3MeHstorcss oT 0 mo 70, 4TO COOTBETCTBYET
3HAUYECHUSIM SIYEEK Juaria3oHa Ha JIKCTE.

Ocv kamezoputi (iMeHa Kareropuii). B kauectBe uMeH ocu karteropuii Excel
UCIIOJIB3YET 3aroJIOBKU CTOJIOIIOB WMJIM CTPOK JIaHHBIX. B mpuBeeHHOM mpumepe B
KauecTBe HMMEH OCH  KaTeropuil  OTOOpa)kaloTCsl  3arojIOBKM  CTOJIOIIOB,
COOTBETCTBYIOIIUE NIEPBOMY KBapTajly, BTOPOMY KBapTally U T.[.

Hmena psoos oannvix ouazcpammol. Excel Takke HCIONB3yeT 3arojlOBKH CTOJIOIIOB
WJIU CTPOK JIaHHBIX B Kau€CTBE UMEH PsIIOB JIaHHBIX. MIMeHa psijoB oToOpakatoTcs B
JIETEHJI€ TUarpamMMbl. B MpHBEIECHHOM MPUMEPE B KAYECTBE UMEH PSIOB BBICTYIAOT
3aroJI0BKH PSJIOB INIAHUPYEMBIX U (PaKTUYECKUX 3HAUCHUH.

Maprxepor Oannbix. Mapkepbl JaHHBIX OJHOTO I[BETa MPEJCTABIISIIOT OIWUH P
JNaHHbIX. KaxIpli MapKep COOTBETCTBYET OJHOMY 3HAUYEHUIO JAHHBIX JucTa. B
MPUBEACHHOM TIPUMEPE CaMblil TMpaBblii MapkKep JaHHBIX COOTBETCTBYET
(dbaKkTHUYeCKOMY 3HAUCHUIO 3a YETBEPTHIN KBapTaj, paBHOMY 60.

Iloockasxku. Tlpu ocTaHOBKE yKaszaTendss HaJ KaKUM-THOO 3JIEMEHTOM JUarpaMMbl
MOSABJISIETCS MTOJCKA3Ka C Ha3BaHUEM 3JieMeHTa. Hanpumep, npu 0OCTaHOBKE yKazaTess
HaJ JISTEHI0H IOABIACTCS ITOJICKa3Ka «Jlerenmay.

Co3zoanue ouazpammol

Uto0bl co3maTh auarpamMmy, HEOOXOIHWMO, TPEXKAEC BCETr0, BBECTH JAHHBIC IS
JMarpaMMbl Ha JIUCT. 3aTeM BBIICIUTE JTIO0bIC STYCHKH, KOTOPhIE COACPIKAT UCXOTHBIC
naHHble quarpammbl. Jlamee B MeHI0 BcraBka BhIOepuTe KoMaHay Jluarpamma wiau
HOXMUTE KHONKY Macrtep auarpaMMm Ha CTaHAApPTHOM IaHEIM WHCTPYMEHTOB. B
mobom ciyuyae Excel BbiBeper Ha SKpaH MepBoe OKHO mactepa auarpamm. C
MOMOIIBIO YETHIPEX OKOH Juajnora Macrep JuarpaMMm coOepeT BClo HMH(opMmaluio,
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HeoOxomumyro Excel mist moctpoenmsi muarpammbl. Kpome TOro, MOXHO €O311aTh
quarpaMMy 3a OJIMH Imar 0e3 HMCMoJb30BaHMs Mactepa auarpamm. [lpu co3manum
TaKUM CIIOCOOOM JIMarpaMMmbl HMCHOJB3YIOTCS CTaHJIAPTHBIE THUI W MapaMeTPhl
dbopmaTHpoBaHUs, KOTOPHIE TTO3KE MOKHO U3MEHUTb.

Cozoanue ouacpammol 3a 00un wiae. CaMblii OBICTPBIM CIIOCOO JJIsA CO3AaHUS JIUCTA
IarpaMMbl,  HCHOJIb3YIOLIErO0  CTAHAAPTHBIA  TUI  JAMArpaMMbl,  BBIJCIUTE
HEe0OXO0MMbIE JIaHHbIE U HakMUTE KiaaBuiny F11. B aTom cinydae nuct nuarpaMmmbl —
ATO JINCT KHUTH, COJIEPKAILNNA TOJIBKO JUarpaMMmy.

[IIar 1. Bei6op Tuma quarpaMmel.

[lepBoe oxHO nuanora Mactepa auarpamm, mpeajgaraet BEIOpaTh TUI AUATrPAMMBI.

| CraHAspTHeE | HecTangapTrime

Imm:

ol I ~

tmm {

Lt Mg Hl hﬂﬂ HEE

@ Fmyross

s Touesman

S
@ Foncueesa

@rnsmc'rmaq

=

¢ Myseposocan -

|

OTO OKHO JIHAJIOra COIAEP>KUT JIBE BKJIAAKHU: OAHY Ul CTAaHAAPTHBIX W JIPYTYIO IS
HECTAHJIAPTHBIX TUIIOB AUATPAMM.

Ilae 2. 3a0anue ucxooHvix OAHHBIX OUACPAMMDL.

Bo BTOpOM OKHE Haiora Macrepa quarpaMm MOKHO 337aTh JaHHbIE, UCIIOJIb3yEMBbIE
Excel npu mocTpoenun auarpaMmel.

Mactep auarpamm (war 2 u3 4): mcr... E'Igl

[[omena | [ <hesan ][ garee> ][ foroeo ]

Bropoe oxkHo auaniora Macrtepa auarpamm IMO3BOJISIET 33/1aTh UCXOIHBIN AUANA30H U
pacmoJioKeHHe B HeM psfoB JMaHHbIX. Ecim mepen 3amyckom Mactepa ObuT BBIJIEIICH
JIMana3oH C WCXOJHBIMH JaHHBIMH, TO 3TO ToJie OyAET COJAEp’KaTh CCBUIKY Ha
BBIJICJICHHBIN 1uarna3oH. Excel BBIBOJUT MOJIBMXHYIO PaMKy BOKPYT HCXOIHOTO
nranazoHa. Eciy mo KakuM-To MpUYMHAM UCXOJIHBIA AMAINa30H yKa3aH HeNpaBUIbHO,
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BBIIETIUTE HY)KHBII Ouama3oH W BBEIUTE €ro MpsiMO B OKHe auainora Mactepa
nuarpamMm. Excel 0ObIYHO BBIOMpAeT OpPUEHTAIMIO PSAOB, MpeAroiaras, 4YTo
JarpaMMa JI0JbKHa COJIEp’KaTh MEHbIE psaoB, ueMm Touek. [IpocmaTtpuBas obOpasein
IIpU pa3HOM OPHEHTAIIMU PSIOB, MOXKHO BBIOpaTh HambOosiee d3(PPEeKTUBHBINA CIIOCOO
OTOOpa)KEeHUS JTAHHBIX B CO3/1aBa€MOM TUarpaMme.

Bropoe okHo auanora Macrepa nuarpamm, Kak U MEpPBOE, CONEPKUT JBE BKIIAIKH.
UtoOwl yOenuthes, uro Excel ucnonb3yer mpaBuiIbHbIE UMEHA U MAMA30HbBI SYEEK,
JUTSL KaXKJIOTO psiia JaHHBIX, MOXKHO TMeperTH Ha BkIaaky Psan. HHaxkmuTe KHOMKY.
Janee, yToObI MEPEUTH K CIEAYIONIEMY IIary.

Llae 3. 3a0anue napamempos ouazpammoi.

Tperbe oOxkHO pauanora MacTepa auarpaMM COJEPKHUT IIeCThb BKIAIOK. OHH
MO3BOJIAIOT 337]aTh XapaKTEPUCTUKHN OCEH, Ha3BaHUE JUarpaMMbl M 3aroJIOBKHU TS €
OCEH, JIEreHJy, NOANWCH 3HAYEHUW B psAax AaHHBIX W T.O. Bce 3T0 MOXHO

BBIIIOJIHUTD IIPKU CO3JJaHHUUN JUATI'PAMMBI UJIK ITOCJIC €€ ITOCTPOCHMUS.
MacTep auarpams (wiar 3 W3 4): napameTpsl. .. E|@

HazBanne grarpasme;
Oce ¥ (kareropsi):

Qe ¥ (3Hardenni):

s s oz

= B

[[omena [ <tman |[ dome> | [ foweo |

Illae 4. Pasmewenue ouazpammoi.

Excel MoxeT BHEIpUTH quarpaMMmy B paOO4Yuil JTUCT UK MIOMECUTH €€ Ha OTACIHbHOM
JIMCTE, TaK HA3bIBAEMOM JIMCTE JUATPAMMBI.

MacTtep gnarpamm (war 4 u3 4): paame... |'

MEMECTHTE AHArPaMHyY Ha NHMCTE!

|_|_I_ ) oTaAeneHOM: | AMarpammaz |

@ HMEHILLEMCA! .I'I|-1-:T1 ¥ |

[ CTHEHA ][ < Hazaa ] fanee =

[locne mocTpoeHuss [aMarpaMMbl €€ MOXKHO OTPEIaKTHpOBAaTb B  PEKUME
pedaKkTUpPOBaHUSl TUArpaMmbl. [[1s1 3TOro HYKHO JIBaXKIbl MIEIKHYTh KHOIKY MBIIIH
Ha JArarpaMMe WJIu BOCHOJIb30BATHCS KOHTEKCTHBIM MEHIO.

Maremarnueckue npuiaoxeHus Excel

K tunuunbiM MaTemaTudeckuM npmioxeHusm Excel otHocsiTes:

. CTPYKTYpH3allUs U IEPBUYHAS JIOTHYECKass 00pabOTKa JaHHBIX;

. CTaTUCTHYECKasi 00pabOoTKa TaHHBIX, aHATIU3 U TPOTHO3UPOBAHUE;
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. npoBeJeHNE (PUHAHCOBO-3KOHOMHUECKHUX PAaCYETOB;

. pelIeHNe YpaBHEHUI U ONTUMHU3aLMOHHBIX 33]1a4.

Cmpykmypusayus u nepeuyHas io2udeckas 0opabomka OaHHbIX

Crucku B Excel sBistorcs npumepom (HopMann3oBaHHOW CTPYKTYpbl Y HMCXOJIHOMN
uHdopmaruu. Crimcok - 3To coaepxaiias B pabouem iucte Excel Tabnuna, naHubie B
CTPOKAaX KOTOPOW HMEIOT OJHOPOJHYIO CTPYKTYpPY WM JlaHHble oaHoro tuma. K
TpPaJAMIIMOHHBIM 3aJladyaM MEePBUYHOM WM MPEABAPUTEILHON JOrMYecKOil 00paboTKu
JTAHHBIX OTHOCATCSI COPTUPOBKA U BBIOOPKA ((PUIIbTpaLUs) 1O 3aJJaHHOMY KPUTEPHUIO.
Cmamucmuuyeckas 06pabomka OaHHbLX, AHAIU3 U NPOSHO3UPOBAHUE

OyHKINU, peaTu3yIoe CTATUCTUYECKUE METO bl 00pabOTKM M aHaIu3a JaHHBIX, B
Excel peanuzoBanbl B BHJAE CHEHHUATBHBIX MPOTPAMMHBIX CPEACTB - HAJACTPOUKH
[lakera anamu3a, KoTOopas BXOAUT B mnoctaBKy Microsoft Office u Moxer
YCTaHAaBIMBATbCA MO JKEJIAHUIO TMOJb30BaTenel. YcraHoBKa HajacTpouiku [laker
aHaJlM3a OCYIIECTBISIETCA TaK K€, KaK MU YCTaHOBKa APYIMX HAJICTPOEK C IMOMOIIbIO
komaHabsl CepBuc/Haxactporika. Jlasee HEOOXOIUMO YCTAaHOBUTH (UIakOK Tepen
nyHkToM [laker anaim3a u Haxats OK.

Haaciporkm

AOCTYNHBIE HAACTROFKH!

o]

%

]

[ Analysis ToolPak - YE&

it e

Z‘ MacTep CyMMMPOBaHHMA

a e — | e

Obz0p..

MepecyeT & eEp0 30p

[¥] Nomek pewetia

MNakeT aHannza

CoASp¥MT diyHILMM M MHTEpdeRCEl ANA aHanKsa
HaYUHELX M IMHEHCOBE AaHHELK

[Tocne ycnemHol yCTaHOBKM HAJACTPOWKU B MEHIO CepBUC MOSBUTCS MYHKT: AHAIW3
JTAHHBIX, & B OKHE MacTepa (QYyHKUUNA CTAHOBUTCS JIOCTYNMHOW KaTeropus (pyHKIHM -
Cratuctuyeckue.

HHCTPYMEHTEI SHAMKEa B

QAHOGAKTOPHEIM AMCNEPCHOHHEIR aHaNMS

>

Aevhak TOPHEIA AMCNERCMOHHEIA 3HANME C NOETOPEHHAMKM OTHEHS
AEvxbak TOPHEIR AMCNEPCHMOHHEIR aHANKME Des NOBTOREHMIA

Koppenauma

F.oBapHaLma LNpaExa

JINHMCaTENEHAA CTATHETHES

B CNOHEHWLHANEHOE CrN3%HMEaHHE
ABvxERIB0pOYHEIR F-TECT ANA AHCMIEQCHH
AHankz Dypee

[HMCTOrpaMMa

[ £
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]_[CJIBIO CTaTUCTHYCCKOI'O HCCICOAOBAHUA ABJISACTCA O6H3py>K€HI/Ie n HCCICOAO0OBAHHC
COOTHOIIICHUM MCKAY CTATUCTUYCCKMMU JAaHHBIMHU W HUX HCIIOJIb30BAHUC JIA
HU3YyUCHUs, IMPOTrHO3UPOBAHUA U IIPUHATHA pCHICHI/II\/'I. (I’YHI[aMeHTaJ'ILHBIM ITOHATHUCM
CTAaTUCTUYCCKOI'O aHaJIN3a ABJIAIOTCA IOHATUA BCPOATHOCTH U cnyqaﬁﬂoﬁ BCIIMYUHBI.
Excel ne NpeaHasHa4CH AJI1 KOMIUICKCHOTI'O CTATUCTHUYCCKOI'O aHalln3a U O6pa6OTKI/I
JaHHBbIX, HO C IIOMOIIBXO KOMaHJ, AOCTYIIHBIX H3 OKHAa Ananuz JAaHHBIX MOXXHO
IIPOBCCTHU:

. OIKCATENbHBIN CTCTUCTUYECKUM aHaIU3 (OnucaTe/bHasl CTATUCTUKA);

. pamxupoBaHue JaHHBIX (PaHr U nepceHTub);

. rpaduueckuit ananus (['mcrorpamma);

. nporHo3upoBaHue JaHHbIX (Ckonb3siiee cpenHee. OKCIOHEHUMAIbHOE
CTJIAKUBAHUE);

. perpeccuoHHbIi ananus (Perpeccus) u 1.1.

Craructuyeckre (QYHKIUMU JUIsi  PErPECCHOHHOTO  aHajiu3a M3  KaTeropuu
Craructuyeckue B OKHE MacTtepa (QyHKIIHIA:

. HHHEPIH(3Haq.Y; 3Ha4.X; KOHCTaHTa;cTtar.) - Onpenenser mnapaMeTpbl
JIMHEMHOI0 TpeHAa Ul 3aJJaHHOT0 MacCUBa,;

. TEHAEHIIMA(3nau.Y;30au.X; HOBble 3Ha4.X; KOHCTaHTa;) - Omnpenenser
IIPEJICKAa3aHHbIC 3HAYCHUS B COOTBETCTBUU C JIMHEMHBIM TPEHAOMIIS 3aJ1aHHOTO
MaccuBa (METOJ HAMMEHBIIINX KBAJAPAaTOB) U MHOTHE JAPYTHE.

MacTtep ¢yHKuMA - war 1 13 2 |' E|

[oKc dreHILHK:

BBEAMTE KPATKOE OMMCaHHME AEACTEMA, KOTOPOE Hy¥HD HafiTH
EBINOAHMTE, M HEXMATE KHOMKY "HarTh"

Kareropma: | CTaTHCTHHECKHE W |

BribepHTe dvHIKLHHD:

KOBAP ~
KOPPEN 3
KPITEMHOM

NrP@PHEN

MAHEAH

NOrHOPMOER

MO HOPMPACT e

FPACN{x;cTeneny_ceoboaeil;cTeneny_ceobogbi2)

BozgpallaeT F-pacnpeaeneHie BEpOATHOCTH (CTENEHE OTKNOHEHKA) ANA
AEYX HAOOPOE AGHHLIX,

CNpaeka no 3ToA GyHKLMK [ [olls l [ OTHMEHA ]

IIposedenue puHanco80-3KOHOMULECKUX PACUEmO8

OpnHoii 3 BakHeWmux cdep npunoxenus Excel - 3To ocymecTienne GUHAHCOBBIX
padeToB. UHAHCOBBIE BHIYHMCIICHUS BKIIOYAIOT B CEOsI BCIO COBOKYITHOCTh METO/IOB H
pacyeToB, HCIOJb3YEMBIX TMPU TMPUHATAU  YOPABICHUYECKUX pemieHud (ot
AJIEMEHTAPHBIX apU(METHUYCCKUX OIEepallMii 10 CIIOKHBIX aJrOPUTMOB IOCTPOCHHS
MHOTOKPUTEPUATBHBIX ~ MOJEJICH,  TMO3BOJSAIONMIMX  IMOJIYYUTh  ONTHUMAaJbHBIC
XapaKTEPUCTHKN KOMMEPUYECKUX CIEJIOK U T.JI.).
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B Excel peanuzoBaHbl BCTpOCHHBIC W JOMOTHUTEIbHBIC (hUHAHCOBBIE (yHKIMUU. J1JIs
MPUMEHEHUSI JIONOJTHUTEIbHBIX (DYHKIUA HEOOXOJUMO YCTAaHOBUTH HAJCTPOMKY
ITakeTt ananu3a.

[To Tuny pemaemMbix 3aiad Bce puHaHcoBbie GyHKIMU Excel MoHO pa3aenuth Ha
YCJIOBHBIE TPYIIIIbI:

. GYHKITUY U1 aHATIM3a WTHBECTUIIMOHHBIX ITPOCKTOB;

. (GYHKITUYU SIS aHAIU3a [IEHHBIX OyMar;

. (GyHKITUY IS pacdeTa aMOPTU3AIMOHHBIX TUIATEXEH;
. BCIIOMOTaTebHbIE (DYHKITUH.

[Tpumenenve GyHKIUE 1715 (PUHAHCOBBIX PAacUETOB OCYIIECTBISIETCS C MOMOUIBIO
Mmactepa ¢pyakiui (BeraBka/DyHKIHS, BHIOPATh KaTEropuio OUHAHCOBBIC)
Mactep dyHKUMH - war 1 u3 2 @E|

[oHER dhyHKLLHH:

BEEAHTE KPATKOE ONHCaHHE ﬂ.EﬁCTBHﬂ, KOTOROE Hy ®HD

BHINOAHKTE, H HIkMHTE KHOMKY "HaiTH"

EaTeropya: | PHHaHCOERIE -

BribeprTe dryHKLHH:

AMOPYM

ANn

ACH

B3PACTIMC

BC

B4l ~

AMOPYB{CTOMMOCTB; AaTa_npuobp;nepebid_NepUos;...)

EozEpallaeT NPONopUMOHaNEHYH) AMOPTHZ UMM MMYLLECTEA ANA Ka¥a0ro
OTHETHOrO NeEpHo4La.

Crnpaeka no aToH HELK QI ] [ OTHEHA

IHopsinok BbINOJIHEHUS PA0OTHI.

1. N3yuure TeopeTnueckuil Marepual.

Buumanue!: nmn.2-12 npenHazHayeHbl I BBINOJHEHUS CTYJEHTAMHU, pPaHee He
U3y4yaBIIMMUA M He paboraBimMu B EXcel mpu usyuenus kypca «MHbpopmatruka» B
paMkax 00pa3oBaTENbHOTO CTaHAapTa OCHOBHOrO 00Imero oOpa3oBaHus, W
BBITIOJIHSIOTCSL B paMKaxX CaMOCTOSITEIbHOM pPaOOThI, TOJ KOHCYJIhTAIMOHHBIM
HAOJI0JICHUEM B KOHTPOJIEM MPETIOaBaATENS.

2. IMpakTuueckoe 3amanue Ne 1. [TepBoe 3HakomcTBO ¢ EXCel.

3aganue 1. 3anycmume EXcel.

Jns Be130oBa EXcel HeoOXxoauMo BaXIbl MIEIKHYTh KHOIIKON MBIIIA HA THKTOIPaMME
Microsoft Excel, kotopas 00br4HO pacnonaraercs B maneian Microsoft Office.
3apanme 2. Pazeepnume oxno EXcel na eéecv sxpan u snumamenvno paccmompume
eco.

Bepxusaa cmpoxa — CTPOKa 3arojloBKa C KHOINKaMU YIIPaBJICHHUS.
Bmopas cmpoxa — mento Excel.
Tpemvsi u uemeepmas cmpoku — TAHENWM WHCTpyMeHTOB CraHgapTHas U

dopmaTupoBaHue.
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[IpounTaiiTe = Ha3HayeHWE KHONOK MaHenu HHCTpyMeHTOB CTaHgapTHas,
dopmaTUpoBaHUe MEJICHHO TIEpeMelIas Kypcop MBI TO KHOmKam. [lamas
cmpoxka — CTpOKa BBOJIa U PEJaKTUPOBAHUSI UM CTpoka (popmyi. Cmpoxu
Medncoy namou U nocieoHell 3aHIAThI PabOUYUM JIUCTOM DJICKTPOHHOM TaOJIHUIIbI.
Ctpoku U cTONIOIBI TaOIUIBI UMEIOT ONpe/leTICHHbIE 0003HAYEHUSI. Huoicnsas
cmpoka — CTpPOKa COCTOSIHMA. B KpaliHEeW JIEBOW TO3WIMM HHUXHEU CTPOKHU
oTtoOpakaeTcs MHAUKATOp pexuma padotel Excel. Hanpumep, korma Excel oxumaer
BBO/JIa JIAHHBIX, TO HAXOJUTCS B PEKUME «TOTOB» M MHIUKATOP PEKMMa MOKa3bIBAET
«l"oToBY.

3. IMpakTueckoe 3aganue Ne2. Ocegovime pabomy ¢ menio EXcel.

YToOBl BOWTH B MEHIO, HEOOXOIUMO TMOABECTH KYPCOp K HY>KHOMY ITyHKTY MEHIO H
HaXXaTh JICBYIO KJIABHUIITY MBIIIIH.

AHAJIOTUYHO BBIOWPAIOTCS HEOOXOAMMBIC KOMAHIBI TOAMEHIO M PAaCKPBIBAIOTCS
BKJIJIKH, a TAK)KE YCTAaHABIUBAIOTCS (DITaKKH.

>B mento Cepsuc Boioepute komanay Ilapamerpsl u packpoiite Bknaaky IlpaBka.
> [IpoBepbTe, ycraHoBieH Jin (Giaxok «Pa3pemmTs neperackuBanue sueek». Ecmu
HET, TO yCTAaHOBUTE €ro 1 HaxkMute KHOnkKy OK.

(Janmee B TekcTe moj00HBIE ACUCTBUS MO paboTe ¢ MEHIO OyJyT OMUCHIBATHCS B
kpatkoii Qopme: Cepuc, [lapamerpsi, [IpaBka, Pazpemuth neperackuBaHue
sueek [X], OK.)

[I{emrqoK MBI BHE MEHIO IPUBOJIUT K BBIXOJTY M3 HETO U 3aKPHITUIO MOAMEHIO.

4, IIpakTuyeckoe 3amanume Ne3d. [loznakomvmecvb ¢ OCHOGHbIMU NpUEMAMU
peoaKkmuposanus maoauy.

I[Ipu uCNoOJB30BaHUM MEHK HEOOXOIUMO BBIICIUTH CTPOKH WIIA CTOJIOIBI H
BBINOJIHUTH KOMaHIb6l @opmat, CTtpoka, Pasmep niu ®@opmar, Croaden, Pasmep.
[Ipy mOMOIIM MBI U3MEHHWTE MIUPUHY CTOJIONA A Tak, 4TOOBI TEKCT ObUT BHJICH
MOJIHOCTBIO, a mupuHy ctosdunoB B, C, D caenalite MmunumansHoi. [Ipu momornu
MEHIO U3MEHUTE BBICOTY cTpoku Homep 1 u caemaiite ee pasaoi 30.> 6.3. Caenaiite
BBICOTY CTpOKH HOMep 1 mepBoHavaabHO# (12, 75). PemaktupoBaHue TaHHBIX MOYKET
OCYIIECTBIISATHCS KaK B IIPOIIECCE BBOJIA B AUEHKY, TaK U MOCJIE€ BBOJIA.

5. Ilpaktudeckoe 3aganue Ned. Ocegoiime Oeticmeus ¢ mabdauyel 6 UYerioM:
Coxpanums, 3axpeims, Cozoams, Omxpsbimeo.

Coxpanute TabiMily Ha pabodyeM IUCKE B JMYHOM KaTajore moj umenem WOrkl.
YOepute NOKyMEHT ¢ 3KpaHa. BepHuTech K cBoeMy qokymeHTy WOrkl. Bakpoiite
Gait.

3asepwume pabomy ¢ Excel. Jlns Beixona u3z Excel MoxHO BOCIOIB30BaTHCSA OJHUM
U3 CIeayIoIMX croco0oB: 1) komanaon meHio ®aiiy, BbIxoa.; 2) U3 cHCTEMHOrO
MEHIO — KOMaHJ1a 3aKpbITh., 3) ¢ KinaBuatypsl — All+F4.

6. IpakTnueckoe 3aganue NeS. Tabyauposanue hynkyutl

Jns  nmanpHelmero 3HakomMcTBa ¢ EXcel paccmorpum 3amady TaGyaupoBaHus
Gynkumm.
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TocTanoBKA 3aAa4M: BBIYHCIHTH 3HadeHns bynkmmn Y=K* (X*-1)/(x*+]) m1s Bcex x
Ha UHTEpBaJe [-2;2] C 1arom 0,2 npu k=10.
Pernrenue 10KHO OBITH TIOJIYYCHO B BHJIE TAOJIUIIBL:

Tab.1
No X Kk yi=x"-1 y=x"+1 y=k*(y1/y,)

Ilpedxxcoe uem nepetimu K 6bINOIHEHUIO 3A0AYU, NOZHAKOMbMECL CO CHOCOOAMU
aopecayuu ¢ Excel.

AOCOIOTHASI, OTHOCHTEJIbHAA W CMElIaHHasi aJpecalu siyeeKk M 0Ji0koB. [Ipu
oOpalleH’H K ssYeiKe MOXKHO MCIIOJIb30BaTh ONMKUCAaHHbIE paHee ciocoosl: B3, Al : G9
u T.7. Takag aznpecanys Ha3bIBaeTCs OTHOCUTENBbHOM. [Ipym ee ucnonp30BaHMM B
dopmynax Excel 3anmoMuHaeT pacmoyiokeHHe OTHOCHTEIFHO TeKylleW sueiku. Tak,
HampuMmep, koraa Bbl BBoguTe Gopmyny =B1+B2 B sueiiky B4, 1o Excel
UHTEpIpETUpYyeT (HOpMyNly Kak «IpHOaBUTh COJEPKUMOE SIUEHKH, PACIIONOKEHHON
TpeMsl pSAJaMU BBIIIE, K COJACPKUMOMY SUEHKH, PACIOJIOKEHHOW ABYMS psaamMu
Boiley. Ecnu Bol ckonupoBaiu hopmyny =B1+B2 u3 suetiku B4 B C4, Excel taxke
UHTEPHPETUPYET POpMYIly KaK «IPUOABUTH COAEPKUMOE SUYEHKH, PACIOJIOKEHHOU
TpeMsl psilaMU BBIIIE, K COACPKUMOMY SYEHKH ABYMsS psiiaMu BbIlIe». Takum
obpazom, opmyna B sueiike C4 npumer Buj =C1+C2.Ecau npu konupoBaHUU
(GbopMyI BBl MOKEJIAETE COXPAHUTh CCBHUIKY Ha KOHKPETHYIO SYEHKY WM 00JIacTh, TO
BaM HEOOXOJAMMO BOCIOJIB30BAThCS a0CONIOTHOM — azapecaruend. s ee 3amaHus
HEOOXOMMO Tepe/l MMEHEM CTOJIONA W Tepe]] HOMEPOM CTPOKH BBECTH CUMBOJI $.
Hanpumep: $B$4 wim $C$2:$E$48 u T. 1.

Cwmemrannas angpecaius. CuMBon $ cTaBUTCSL TOJBKO Tam, TA€ OH HEOOXOIMM.
Hanpumep: B$4 wm $C2. Torma mpu KONMpOBAaHWUH OJWH Tapamerp  ajapeca
MU3MEHSETCsI, a APYrOr — HeT.

7. IpakTnueckoe 3aganmne Ne6. llIpudrosoe opopmiienne Tekcra

CumBoIbI JTI000W sTYEHKM WK OJIOKa MOXHO O(QopMUTh pazHbiMU mpudTamu s
3TOr0 HEOOXOMMO BBIACIUTD SYEHKY WK OJIOK, @ 3aT€M BOCIOJIb30BaThCSI KHOITKAMU
n3 naHenu PdopmaTrupoBaHue Wi KoMaHIod MeHio dopmart, Hueiiku, pudr.
Juns 3aronoBka «Ta0mume» 3amaiite mpudt Courier New Cyr, pasmep mpudra 14,
IOJIYKUPHBIA. VCIIOnb3yinTe KHOMKU ITaHEIU UHCTPYMEHTOB DopMaTHpoBaHue, s
3aroJIOBKOB «OCHOBHash» M «BcrioMoratenbHasi» 3amaiite mpudt Courer New Cyr,
pazmep mpudTa 12, monyxxupHbiii. Ucnones3yiite koManapl MeHio @opmar, SA4eiiku,
HpudT; st manok tadbmaui ycranoure mpudt Courier New Cyr, pazmep mpudTra
12, xypcus. JItoObiM criocoOom.. [loaronnre mupuHy CTOJIOIOB TaK, YTOOBI TEKCT
NOMEIIAJICA MOMHOCThIO. [[pon3BennTe BhIpaBHUBAHUE HAAMMCEH IANOK MO LEHTPY.
BripaBHuBaHue

Conepxumoe 1100011 TueKU MOKHO BBIPDOBHSITH IO JIEBOMY WJIM MIPABOMY Kparo. IO
HEHTPY (MO TOPU3OHTAIM M BEPTHUKANM), a TaKXK€ MOXXHO 3a/aTh HEOOXOIUMYIO
OpPHUEHTALINIO TEKCTa (CHU3Y BBEPX, CBEPXY BHU3 U T. 1.). [l 3a1aHus HEOOXOAUMOM
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OpHEHTAlMM KHOIKM B mnaHenu dopmaTupoBaHHe WM KOMaHaa MeHio dopmar,
A4eiiku, BoipaBauBanue. 3ajaiiTe paMKH i1 OCHOBHOM M BCIIOMOIaTEJIbHOMN
Ta0JINII, UCTIONB3YS KHOIMKH IMaHeNId HHCTpYMEHTOB DopMaTUpoOBaHue.

Jlns 3amanusi paMKUA MCTIOJNIb3YETCs KHOMKA B MaHenu (GOpMaTUPOBAHUE WM MEHIO
®opmart, Aueiikn, Pamka. 3anaiite oH 3anoJHEHUs BHYTPH TaOIUIL - KENThIN, (GOH
3ar0JIHCHMS MIAOK Ta0muIl - MaauHOBbIH. @on Cojaepkumoe 000N SYCHKH WU
0JI0Ka MOXET UMETh HEOOXOUMbIN () O H (TUI IITPUXOBKH, IIBET IITPUXOBKH, I[BET
dona). Jns 3amanust hoHa UCHONIB3YETCs] KHONKA B NaHenu dopMaTupoBaHuMe WM
KoMaHaa MeHIO Dopmar, A4yeiiku, Bua.

8. IpakTnuyeckoe 3aganue Ne7. B penent BXOAAT JeKapCcTBa MECTU BUAOB: «JI»,
«by, «M», «B», «P» u «¥O». 3BecTeHn oOmuii BeC U TMPOIEHTHBIN COCTaB, a TAaK¥kKe
3amac Kaxjaou KommoHeThl. HeoO0XoauMo paccuMTaTh: COCTAaB pelenTa B IpamMmax
(CKOJTBKO TpaMM KaXJ0rO BHJIa  COJEPKUTCS B HUTOTE), KOJUYECTBO PELENTOB,
KOTOPO€ MOXHO pEaIu30BaTh W3 KaXJIOr0 BHAA MNPENapaToB, MAKCHUMAaJbHOE
KOJIMYECTBO PELIENTOB, KOTOPHIE MOKHO COCTABUTh U3 UMEIOIIETOCs 3araca JEeKapCTB,
KOJIMYECTBO OCTABIIMXCS JIGKAPCTB KaXJAOro M3 BUAOB (B TIpamMmax) IOCie
M3TOTOBJIEHUSI MAKCUMAJIBHOIO YKCJIa PELEITOB.

3amac kaxaoro suaa (rp) KomunuectBo wu3  xaxmoro | Ocratok
Bupel nekapcTs BUJIA
«J» 56784300
«b» 4632100
«M» 85632018
«B» 57641900
«Py» 67849038
«HO» 5879032
OO0 Bec perenra (B rpaMMax) 650
Cocmae peyenma
B npoyenmax B epammax
«JI» 15
«b» 10
«M» 25
«B» 30
«Py» 25
«HO» 5
Maxcumanvroe KOIULecmeo 8bINUCAHHBIX PeYenimos

9. IIpakTHyeckoe 3axanue Ne8. 3amura ssueek

B Excel MoXxHO 3alMTUTh OT M3MEHEHHS BCIO pab0UyI0 KHUTY, JTMCT WM HEKOTOPHIE
syeiiky. 3amuTa JenaeT HeBO3MOXKHBIM M3MEHEeHHEe MH(popMmammu, 10 TeX Mop MoKa
OHa He oTKioueHa. OOBIYHO 3alUINAIOT JaHHBIC, KOTOPhIC HE JAOJKHBI M3MEHSTHCS
(pacueTHble POPMYIIbI, 3aT0JOBKH, MIATTKHA TAOJIHMII).

YcTaHOBKA 3aIIUTHI BHITIOJIHSACTCS B JBa ICHCTBUS:

1) orkmoyaroT 3amury (OJOKHPOBKY) € sYeeK, IOJJICKAIIMX MOCISAYIOMEeH
KOPPEKTUPOBKE;

2) BKITIOYAIOT 3aIHUTY JINCTA WIIA KHUTH.
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[locne 3TMX AEHUCTBUM MOYKHO KOPPEKTHPOBATH W 3AIIOJHATH TOJBKO TE€ SYEHKH,
KOTOpbIE paHee ObUIH Pa30JOKUPOBAHBI.

Pa3osiokupoBka (0J10KHpPOBKA) siyeek. Brigenute Onok. BeImonHUTE KOMaHIy
®opmart, fdveiiku, 3amura, a 3aTeM B JUAJTOTOBOM OKHE BBIKIIOYUTE (BKIIIOUUTE)
napameTp 3abaokupoBaTh. BritoueHue (CHATHE) 3aUIUTHI C JIUCTA WM KHUTH.
Bremmonuutre komanay CepBuc, 3amura, 3amMTUTh JUCT (KHUTY) (1S
orkmoueHus: CepBuc, 3amura, CHATH 3alIUTY JucTta (KHUrK)). Beigenure 6110k
H4:J4 u CHUMMTE OJIOKMPOBKY.
Boinonautre kxomannay @opmart. Sdeiiku, 3ammura, yOpaThb 3HAK [X] B OKHE
baokuposka. 3ammrure iuct. Beimonnute komanny Cepsuc, 3ammra, 3aliUTUTD
Juct. Ok. B pe3ynbrare neicTBuil 3a0JI0KUPYETCsl BCSA OCHOBHAs TAa0JIMLA U IIANKA
BcrioMorarenbHoi.  [lonmpoOyiiTe 3MEHUTh 3HaU€HHUs B siueiikax: B sueilike A4 ¢ 1
Ha 10.

DTO HEBO3MOXKHO, 3HA4YeHHUE Iara Bo BcnoMorarenbHou Tadiuie ¢ 0,2 na 0,5. 310
BO3MOXXHO. B OCHOBHOW TabiuIle MpoU30IIesl EPEcYeT; HU3MEHHUTE TEKCT «Step» B
suerike 13 Ha Tekct "mar". KakoB pesynbrar? Ilouemy? > BepHUTE HadallbHOE
sHauenue mara 0,2. Coxpanume ¢haiin noo cmapwvim umenem. Bocmoyib3ylTech
kHONKoM CoXpaHMTh Ha maHenu UHCTpyMeHTOB CtanmaptHasi. Cuumume 3awumy
c aucma

Brinonnute komanny CepBuc, 3amura, CHATH 3aIIUTY JIUCTA.

10. IIpaktuuyeckoe 3amanue Ne9. CocraBjieHHe INTATHOIO PACTUCAHUS
X03pacyeTHOM 00JIbHHIIBI.

Ilocmanoska 3a0auu’ 3aBEIyIOIIUA XO3pacueTHOW OOJBHUIICH ITOKEH COCTaBUTH
ITaTHOE paclucaHue, T. €. OINpPEeJeiIuTh, CKOJbKO COTPYAHUKOB, Ha KaKUX
JOJDKHOCTSIX M KaKUM OKJIAJIOM OH JIOJDKEH MPHUHATH Ha padoTy. OOnmi MecsyHbIi
donx 3apmiar cocrarisger 10 000 Teicsy. [Toctporm Mo/ie/ib pelieHus1 dTOH 3a1adm.
[TosicHuM, 4TO SBJSIETCS WMCXOAHBIMU AaHHBIMU. Kazamoch Obl, HUYEro HE JaHO,
KpoMe oOmiero ¢onga 3apabotHor miatel. OJHAKO 3aBeayIOMEMY OOJIbHHUIICH
M3BECTHO OOJIBINE: OH 3HAET, YTO JJII HOPMaJIbHOW pabOThl OONBHUIIBI HYXKHO 5—/
canutapok, 8—10 wmencectep, 10—12 Bpaueir, 1 3aBemyromuii antekou, 3
3aBEAyIOIUX OTAeleHussMU. 1 rmaBHbIA Bpau, 1 3aBemyromuil xo3siicTBoM, 1
3aBeayromuii  OonpHUIEH. Ha HEKOTOPBIX JODKHOCTSX YHCIO JIIOACH MOXKET
MeHsThCA. Hampumep, 3Has, 4TO HAaWTU CAaHUTAPOK TPYJIHO, PYKOBOJUTEIb MOXKET
NPUHATH PEIIEHUE O COKpAIICHUWU YKCIIa CAHUTApOK, UYTOOBI YBEIUYUTH OKJIAL]
KaXX10M U3 HUX.

Wrak, 3aBenyromuil MpUHUMAET CICAYIOIIYI0 MOJENb 3aJadyd. 3a OCHOBY OepeTcs
OKJIaJ] CAaHUTAPKU, a BCE OCTAJIbHBIC BBIUYMCISIOTCS MCXOJSI U3 HETO: BO CTOJIBKO-TO
pa3 WU CTOJBKO-TO Oojblie. ['oBOpsST MareMaTHYECKUM SI3BIKOM, KaXKIbIH OKJIaJl
SABJISIETCS JIMHEWMHOW ¢yHKIMeH oT okiana canutapku: A*C+B, rne C — okian
caHutapkd; A u  B—xosdduiments, KoTOpble JUIS  KaXKIOM JOHKHOCTU
ONPENIENAIOTCA PEUICHUEM COBETA TPYJIOBOIO KOJUIEKTUBA. J[omycTUM, COBET penu,
YTO MeJicecTpa J0JKHA noiydath B 1,5 pasa Oonbiie canutapku (A=1,5, B=0):Bpau
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— B 3 paza Oonbue canutapku (B=0, A=3); 3aBexyrommii oraesennem — Ha 30
TeICSY Oosibiie, 4eMm Bpad (A=3, B=30);3aBeayommii antekoii — B 2 pa3a OoJbIie
canutapku (A=2, B=0): 3aBeaywimumii xo3siiictBoMm — Ha 40 TbICU OOJBIIE
Mencectphl (A=1.5, B=40); raaBHblii Bpau — B 4 pa3a Oosbliie caHuTapku (A=4.
B=0);3aBenyrommii 0ojbHuleii —Ha 20 ThICSY OOJbINE TJIaBHOrO Bpauda (A=4.
B=20). 3amaB KOJIMYECTBO YEJIIOBEK Ha KaXIOW OJDKHOCTH, MOKHO COCTaBUTH
ypaBHEHHUE:
NI*(AI*C+BI) +N2*(A2*C+B2)+...+N8*(A8*C+B8) = 10000,
rie NI — xomuuectBo canutapok; N2 — KoJIM4YecTBO Mejacectep M T. .
B stom ypaBHenuu HaMm u3BecTHBI Al...A8 u B1...B8. a HeuszBectusl C u NI...NI.
ScHO, 4TO pemmuTh TaKOe YpaBHEHHE M3BECTHHIMH METOJAMH HE YIACTCs, Ja W
€IMHCTBEHHO BEPHOTO pemieHus HeT. OcTaeTcsl pemaTrs ypaBHEHHE MyTeM Moadopa.
B3sB nmepBoHaYanbHO KaKHe-TMO0 MprUeMJIEMbIE 3HaUYE€HUS HEM3BECTHBIX, MTOJCYNTACM
cymmy. Ecim 3Tta cymma paBHa (oHay 3apaOOTHOW IiaThl, TO HaM moBe3no. Eciu
¢dboHI 3aprIaThl MPEBBIIICH, TO MOXKHO CHU3UTH OKJIAJ CAHUTAPKHU JHOO OTKAa3aThCs
OT yCIyr Kakoro-nu0o pabotHuka m T. 1. IIponenars Takyro paboTy B pydHYIO
TpyaHO. Ho HaM MOMOKeT 31eKTpoHHAs Ta0IuIa.
Xoa paéoTbi
1. OtBemute UIsl KaXJOW JIOJDKHOCTH OJIHY CTPOKY U 3alUIIUTe Ha3BaHUS
JOJDKHOCTEH B cTonben A
2. B cronbuax B u C ykaxxute cOOTBETCTBEHHO K03 duimeHTsl A u B.
3. B sueiixy H5 3anecutre 3apaGoTHyro tuiaty caHuTapku (B ¢opmare c
(UKCUPOBAHHOM TOYKOW M ABYMS 3HaKaMU IOCIIE Hee).
4. B ctonbue D Briuncnute 3apaboTHYIO MJIATY IS KaXKA0W HOKHOCTH 10 popmyrie
A*C+B.
OOpaTtutre BHMMaHue! OTOT CTOJNOEl] JOJKEH 3aloNHAThCA (GopMynamMu ¢
WCIIOJIb30BaHMEM aOCOJIIOTHOM CChUIKM Ha sueiiky HS5, B koTopoii yka3zaHa 3apruiata
caHuTapku. V3mMeHeHue COmepKUMOTO OTOM SYEHMKH JOJDKHO MNPUBOAUTH K
U3MEHEHHIO COIEPKUMOTO Bcero crosona D u nepecuery Bceld TaOJIUIIbI.
5. B cronbne E yKaxuTe KOJIMYECTBO COTPYIHUKOB HAa COOTBETCTBYIOIIMX
JIOJDKHOCTSIX B COOTBETCTBUU CO IITATHBIM PACTIUCAHUEM.
6. B cronbue F Beiuncaure 3apaboTHYIO IUIaTy BceX pabOuMX JaHHOW JTOJKHOCTH.
Torga cymma sneMeHTOB cToiona F qact cymmapHsIil poH1 3apaO0THOM TIIaTHI.
Jlanubie B cronbmax D, F nomkHbBI OBITH IpeACTaBICHBI B (hopmMaTe ¢ PUKCUPOBAHHOM
TOYKOM U ABYMsI 3HAKAMMU I10CJIE HEE.
7. Ecom pacuetHblii ¢oHa 3apaOOTHOM IJIaThl HE paBeH 3aJaHHOMY, TO BHECUTE
W3MCHCHHUS B 3apIulaTy CaHUTApPKA WM MCEHSWTE KOJMYECTBO COTPYJHHKOB B
npeenax MTAaTHOTO paclucaHMs, 3aTeM OCYIIECTBISHTE mepepacder - 0 TeX Iop,
MoKa cyMMa He OyJieT paBHa 3aJjJaHHOMY (OH]TY.
8. CoxpaHure TaOmuIly B JIMYHOM  KaTtajore moj  uMmeHem  WOrk3.
9. [locne monyyeHus yAOBIETBOPUTEIBHOIO pe3yjbTaTa OTPEAAKTUPYWUTE TaOIHILY.
Haitte 3aronoBok Tabmune «llltatHoe pacnucanue xo3pacueTHOW OOJBHUIIBI.
Odopmute Tabnuily, UCOIB3YysT aBTOoGopMaTtupoBanue. JJis 3TOro: BBIACIUTE BCIO



50

TaONuIly, BKJIIOYas 3aroJIOBKH; BbIOepuTe MyHKT MeHio Popmart, ABTOdopMmAaT;
BBIOCPUTE yIOBICTBOPSIONINI Bac hopmar.

10. CoxpaHuTe OTpENaKTUPOBAHHYIO TaOJIMIly B JUYHOM KaTajlore Ioj HMEHEM
hospital.

11. Pacmeuataiite oTpemakThpoBaHHyo TaOmmiy hospital. Bocmonb3yiitech
PEXKUMOM TIpe/IBapUTEIBLHOTO TpocMoTpa. [lpu nmpocmotpe BriOepuTe NaHamadTHOE
pacroioKeHUe U MoJ0epUTe ONTUMAIBHYIO IIIUPUHY MOJIEH.

11. TIIpakTtu4yeckoe 3aganue Nel0.

3agaya J[1s1 HEKOTOPOH anTeKy U3BECTHA 3apabOTHAS IJIaTa COTPYIHUKOB U UX CTaXK
pabotel. HeoOXouMo paccuuTarh: BEIMYHUHY NPEMUM, KOTOpas cocTasisieT 75% ot
3apabOTHOM IJIATHI JJIsi COTPYIHHKOB CO CTaxeM palboThl Oojiee S5 JIET. UTOTOBYIO
CYMMY, KOTOPYIO Ha/I0 BBIICIHUTH ISl BHITLIATHI TIPEMUH.

®.1.0. 3apmiara Crax [Ipemus
]1\& Usanos U.b. 1590 2
2 [Terpos A.IL 3625 4
3 Cunopos P.H. 2000 8
4 Koznos H.H. 3126 7
5 Opmosa O.M. 3570 6
6 Mensenesa A.Il. 2245 4
7 [Teryxosa E.H. 5734 10
8 Koposuna T.H. 3651 7
9 Uyiikosa W.II. 1327 6
10 Cupnoposa B.M. 2438 4

HUTOTI'O:

Pemenue

JI71s1 3TOrO BBITIOJHUTE CIEAYIOLINAE NCUCTBUS:

3amyctute TabauuHbiii penakrop Excel, Beimonnue komanay: Iyck — ITporpaMmmbl
— Microsoft Excel

3anonHuTe TAOIUITY Kak MOKa3aHo B oOpasiie:

Paccuuraiite Beqimunny npemuu. s storo BwiOenute sueiiky E2 u BbI3oBUTE

AUaJIOrOBOC OKHO BcraBka (byHKI_II/II/I, IOICJIKHYB IO ITMKTOIrpaMMe: fx HJIX BBIIIOJTHUB

KomaHay: BeraBka — ®yHKUuA.

Bri6epure kateroputo Jloruueckue u B ciucke Beioepute Gpynkiuo ECJIN.

B mnone BBoma Jloruueckoe Bhipa:keHue Habepute yciaoBue D2 > 5 (ctax paboTsi
OoJibliIe 5 JeT)
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B mone BBoma 3Hauenue _ecau_ucTtuHa Habepute dhopmyny C2*0,75 ( 3HaueHHE
npemun =75% oT 3apabOTHOM IJIATHI)

B none BBoa 3HaueHne ecau_Jio:kb Habepute O (mpemusi HE HAUYUCIAETCA TEM, Y
KOT'O CTa)K MEHBIIIE WIIK PaBeH S)

[lenxkaute no kHonke OK.

Cxkonupyiite popMyity, IPOTSHYB €€ 3a NMpaBbli HUKHUIM Mapkep, B suekiku E3:E11.
Paccuuraiite uTOroByrww cymmy npemuid. [y storo: Beiaenute sueiiky E12 u

HaXMHUTE MUKTOTpaMMy ABTOCYMMBI = " Ha naHenw uHCTpyMeHTOB CTaHapTHasl.
[Ipu sTOM mpowusoiiner BbiaeneHue nuanasona sueek E2:E11, kotopble Haxoaarcs
BhIie siueiiku E12. Haxxmute knaBuiry Enter, 4to0bl moaTBEpAUTh CYMMUPOBAHUE.

Coxpanute TaOiMIly B NANKe ¢ Ha3BaHWEM Balllel rpynisl, uMs Qaitna Begomocts 1.

12. Tlpaktuueckoe 3aganue Nell. 3HakoMCTBO ¢ rpa)UyECKUMU BO3MOKHOCTSIMU
Excel. TToctpoenue muarpamm.

JuarpaMMbl — 3TO yJI00HOE CPEACTBO TpauuecKoro mpeacraBieHust JaHHbIX. OHU
MO3BOJISIOT OLEHUTh HMMEIONIUECS BEJIIMYUHBI JIy4dllle, YEM CaMO€ BHUMATEJIbHOE
U3YYeHUE KaKIOM sueilku padouero jmcra. JluarpamMma MoMoraer OOHapyX UTh
omrOKy B JIaHHBIX, 3aKPABIIYIOCS B KaKyrO-HUOYAb sueliky. Excel momnepxusaer 14
TUIIOB PA3JIMYHBIX IBYX- U TpeXMEpHBIX auarpamm. Co3naTe quarpaMmy Wid rpauk
jgerye BCETO C ITOMOILBIO Macrepa JUarpaMM.
Ot1o Qynknus EXxcel, kotopas ¢ moMOIIbIO MATH JHATOTOBBIX OKOH IO3BOJISIET
HOJyYUTh BCIO HEOOXOAUMYI HH(POPMAIUIO [Js TOCTPOCHHUS JuarpamMmbl WK
rpaduka u BHEIPEHHS ero B paboYHil JIUCT.

[Ilenxkaute no kHonke Macrep AuarpaMm B naHenu MHCTpyMeHTOB CTaHaapTHas.
Excel mpocut ykaszare, rae B oOpabaThiBacMOl TaOJHMIIE BBl XOTHTE Pa3MECTHUTh
Iuarpammy.

> VYkaxure Kypcopom Ha AYEUKY G18.
>  Haxmure ©  yIep)KHBaWTE€  HaXaTOM  JIEBYIO  KHONKY  MBIIIH.
> Brigenute STYEHKN G18: M35.
> OTIyCTUTE JIEBYIO KHOMKY MBIIIIH.

[ar 1

3neck Excel BeiBoauT nepBoe auanoroBoe okHo Mactepa auarpamm «Illar 1 u3 5». C
IIOMOIIIBKD 3TOrO OKHA BBIACIUATE SYEHUKHU, COIACPKHUMOE KOTOPBIX BBl XOTHUTE
MpeACTaBUTh B auarpamme. Ecim BwigensieMyr0 OOJacTh 3aKphIBACT JIUAJIOTOBOE
OKHO, TO, LIEJIKHYB 10 30HE 3aroJi0OBKa U HE OTIYCKasl KHONKHU MBIIIH, [IEPEABUHBTE
OKHO.

> C moMoIIbI0 MBIIIH BeLIEAUTE rpynny siueexk G16:M17.

> [llenkHure no kHomnke <Illar> B nuanorosom okue Macrep J(narpamm.

Ecnmu okaxkeTcst , 4TO BBl BBIJACIWINA HE T€ WIM HE BCE HEOOXOIUMBIE SUYEHKH, TO
MOYHO Ha 3TOM MECTE elle pa3 MPOU3BECTH BHIOOD.

[Iar 2
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B cnepyromem AuanoroBoM OKHE MOKA3aHbl PA3JIMYHBIE THUIBI JHArPAMM, KOTOPBIE
ymeeT ctpouTh EXcel. I3 Hux Hy>XHO BBIOpATh, JHArpaMMy KaKOro THIIA BBl XOTHUTE
CO3/1aTh.

> Beibepurte Tin I'ucrorpamma u menksauTe 1mo kaomnke [lar>.

[ar 3

ConepKuMoe TPEThEro AUAIOrOBOr0 OKHA 3aBUCHUT OT TOTO, KAKOW THUI JUArPAMMBbI
BBl BHIOpaJIH.

>Br16epuTte dpopmat 7 u menkHuTe mo kuomnke [lar>

[ar 4

YerBepTroe IMaloroBoe OKHO - 3T0 noraaka Excel o Tom, kak ona momkHa
WCIIOJIb30BaTh BBIJCIICHHBIC TAHHBIE.

Ha stom mare ciemyer ykasarh, IZl€ HaXOISTCS JaHHbIE — B CTOJIOIIAX WJIH B
CTPOKax, M yKa3aTb MHTEpPBAJ, COAEPKAIIUN HA3BAaHUS PSAOB JAHHBIX JUJIS JIETEHIBI.
JlereHia moka3pIBAET HA3BAHUS U MapKEPbI JaHHBIX CIPaBa OT JUATPAMMEI.

Ecnm momydeHHBI pe3ynpTaT Bac HE YCTPauMBAET, TO MOXKHO BEPHYTHCS K
NpeAbIIyIIEMY AUANOTy, HaxkaB KHonKy <Ilar>.

Hampumep, B Hamem oOpasiie quarpaMmbl Mactep guarpaMm MpaBUIbHO OMPEIEIHII,
YTO JAHHBIC [PEJICTABIICHBI B BUJIE CTPOK, U MEHATHh HUYErO HE HAJIO.

Jlnst nmereHapl B Hamied TaOnuie He ObUIO BBEIECHO HHUKAKUX HA3BaHUM, MOATOMY
pAIOM C METKOWM CTOMT Ha3BaHue «Psm 1», npuHATOE MO yMOJYaHUIO. MEHSTh
KOJIMYECTBO CTOJIOLOB ISl TEKCTA JIETE€HAbI 3/IECh TOXKE HE HYKHO.

> [Ilenkaute o kHonke <IIlar>.

[IIar 5

Oto mocienHee auanoroBoe okHo Excel. B Hem HeoOXxommmo ykaszarb, CIEAyeT JIH
J00aBJATh K TEKCTY JICTCH/Y C Ha3BaHUSIMH M MapKepamu JaHHBIX, a TaKXKe BBECTHU
Ha3BaHUs AUarpaMmel, oceid X u Y.

> Illenxkaute no mnepekmouarento Her npu Bompoce [[o0aBUTH JiereHuay.
> B oxkno Ha3Banme auarpammsl Beeaute «Hacenenne MoOCKBBI (B TBHIC. YelL.)».
> [llenkHUTE MO KHONKE 3AKOHYUTb.

Bbl nonyuwnu auarpammy, BHEAPEHHYIO B Bail padouwnii smct. Ecnu Bac 4ro-To He
YCTpPauBaEeT B IOCTPOEHHOW AHarpaMMe, TO €€ MOKHO OTPEAAKTUPOBATD.

H3zmenenue pazmepos ouazpammol

Yacto ObiBaeT BechbMa 3aTPYAHUTEIBHO OMNPEACTUTh HAWIYYIIHE pPa3Mepbl
BHEJAPEHHOW AUarpaMMsl JO TOTO, KaK Bbl YBUAWTE MPEICTABICHHBIC HA HEW JTAHHBIE.
[TosTOMy 4YacTo MNPUXOAUTCS U3MEHITh pa3Mepbl W MPOMNOPIIMU BHEAPEHHOU
IyarpaMMbl I TOro, 4YTOOBI NpUAaTh €W XOPOIIUM BUJ WM OOJErdyuTh e€e
peIaKTUPOBaHUE.

> CpenaiTe OAVMHOYHBIA IIETYOK MO auarpamme. Ha pamke nuarpaMmbl HOSIBATCS
MapKephbl BBIICJICHUA - MAJICHbKHME YEpPHBIE KBAJIPAaTHKA B YIJax U Ha CTOPOHAX
paMKH.

> «3alenuBIIMCH) KYpCOPOM MBIIIU 32 paMKy, CABUHbTE JUarpaMmy B ctosidern F.
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> YCcTaHOBUTE yKa3aTellb MBIIIM Ha Mapkep crhpaBa (yka3aTeiab MbIIIM MPU 3TOM
U3MEHSET CBOIO (OpMy Ha JBYHAINPABICHHYIO CTPEIKY) U PACTSIHHUTE €€ JI0 CTOJNOIa
O.

«IIporackuBaHue» Mapkepa, PacroJIO)KCHHOIO Ha CEpEeJUHE CTOPOHBI, IO3BOJISAET
U3MEHATh  BEPTUKAIbHBIE  WIM  TOPU30HTAJbHBIE  pasMeEpbl  JAMArPaMMBI.
«IIpoTackuBaHue» yriIoOBOTO MapKepa MO3BOJSIET H3MEHATh BEPTUKAIBHBIE U
TOPU30HTAJIbHBIE PAa3MEPhI THAarpaMMbl OJJHOBPEMEHHO.

[Tocie Toro kak BBHIOpaH THIl JHarpaMMbl ¢ ToMombio Mactepa auarpamm, Excel
IPEOCTABIISIET OONbIINE BO3MOKHOCTH Ul H3MEHEHHUS €€ COJEPKUMOT0 U BUJIA.
HN3meHeHue TMIIA AUATPAMMbI

CHavana  HeoOXOJAMMO  JIBOMHBIM  IIEIYKOM  BbIOpaTh  Jauarpammy  JJis
penakTupoBaHusa. BOKpyr nuarpaMmsl MOSBUTCA cepas IITPUXOBas pamka. 3aTeM C
ITIOMOIIBIO ITAHENW UHCTPYMEHTOB JluarpaMmma MOXHO U3MEHUTh TUIT JUATrPAMMBI.
VYkaxxkure Ha 11000€ MECTO B JUArpaMMe U JBAXK/bI IEIKHUTE MBIIIbIO.

BriBequTte Ha 9KpaH maHenb UWHCTpyMeHTOB JIlmarpamma: Bua, Ilanean
HHCTPYMEHTOB, /{narpamma.

[lenknure o xkHonke THN aUMarpaMMsel, KOTOpas COLEPXKUT CIIMCOK Pa3IMYHBIX
BUJIOB TUAarpaMM.

Bun u Ha3zBaHus quarpamm Te e, 4to Ha mare 3. {1 Toro yToObl MOCTPOUTH HOBYIO
auarpammy 1o UMEIOIIMMCS JaHHbBIM, IPOCTO BBIOEPUTE KETAEMBbIi TUII.

[lenaxkHUTE MO KHOMKE 00BEMHON THCTOTPAMMBI.

Hama mnnockocTtHass ructorpaMma mnpeoOpasyercs B oObemMHYyr0o He Bce Tumbl
ayarpaMM TMOIXOAAT JUIsl HAarJIsiAHOTO TMPEICTABJICHUS [aHHBIX, a HEKOTOpBIE
HEBO3MOKHO MOCTpouTh. Hampumep, mo Hammm JaHHBIM guarpammy thna X-Y
TOYEYHasl MOCTPOUTH HeNb3sl. HekoTopble TUMBI OOBEMHBIX JUArpaMM TOXE MOTYT
IJI0XO0 OTPa3uTh JaHHBIE U IPUBECTU K HepazOepuxe.

[TonpoOyiiTe pa3IuyHbIe TUIIBI AUArPaMM U MOJI0epHUTEe HauOoIee HarJIsIAHbINA U3 HUX.
Buumanue! Ecim B pe3ynbTaTe SKCHEPUMEHTOB Bbl HCIOPTUTE IHATPaMMY, TO
YAQUINTE €€ W HA4YHUTE IOCTpOeHMEe cHavana. [liud ynameHus cienyer OOuH pas
IICIKHYTh Ha JHarpaMMe MBIIIbIO, a 3aTeM Haxathb kiasuiry Del.

enxuute no xkHonke Crpanmua u BbiOepute BKIaAky KoaonTturynabl. CHuUMHTE
BEPXHUI W HIDKHUN KOJIOHTHUTYJIBI, BEIOpaB ciioBo Her B crincke.

Bri6epute TaHAIIAaQTHYIO OPHUEHTAIUIO CTpaHUIIbI.
[enkaute mo kHomke Ilosast w ybOemurech) 4YTO AMarpaMmMa IOMEIIAETCS Ha
CTpaHuLE.

Yo6eauTech, 4TO MPUHTEP MOJKIIIOYCH, U HAXMUTE Ha KHONIKY IleyaTs.
Peoaxmuposanue ouacpamm

s perakTUPOBAHUS AUATPAMMY HAJI0 8blOpams (IBOMHBIM IIEITYKOM).

JlmarpamMMa COCTOWT W3 HECKOJBKHX YacTeH, Ha3bIBaCMBIX 3JIeMEHTamMH. K HHM
OTHOCSTCS:

* 00J1aCTh MOCTPOEHUS TUATPAMMBI; * 00JIACTh TUarpaMMBI;

* JIET€H/IA; ® 3aT0JIOBOK;

* METKH JIAHHBIX; * PSAJIbI TAHHBIX.
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Jlis peJakTUpOBaHUs 3JIEMEHTA €ro MpPeXk/ie BCero HeoOXoaAUMO gulopams. BuiOpaTh
AJIIEMEHT MOYKHO MPY MOMOILY MBIIIH WJIM HA)KaTUEM KJIaBULI YIIPABIEHUS KYyPCOPOM.
BbIOpaHHBI 37€MEHT OTMEYaeTCs MaJ€HbKMMHU YEepHbIMHM KBajapatukamu. [locne
BbIOOpA 3JIEMEHTa MpPH HAXXaTUM MPAaBOM KHOINKHU MBIIIU IOSBISETCS KOHTEKCTHO-
3aBUCUMOE€ MEHK — HWHAMBUAYAJIBHOE JUIS KaXAoro siuemeHTa. C €ro moMOUIbIO
MO>KHO NPOU3BOJIUTH PETAKTHPOBAHHUE.

N3MeHeHne pa3MepoB U NepeMeleHre 3JIEeMEHTOB JHATPAMMBbI

N3MeHATh pa3Mepsl JIEMEHTOB AMArpaMMbl MOYKHO TaK K€, KaK M pa3Mep caMoil
auarpammel (cM. 3aaady 1 paGotsl 4). Taxke MOXKHO TiepeMenIaTh AIEMEHThI BHYTPH
00JacTi MOCTPOEHUsI TuarpaMMmsbl (peaBapuTeabHO X BbIOpaB). Kpome Toro, BCio
JIuarpaMmy MOKHO TepeMeiaTh Mo paboyemy JIHUCTY.

O3nakombmecs ¢ 21eMeHmamu OUaAzpammbi.

Breibepute s1eMeHThl AuMarpaMMbl, Ha)KMMasi KIIABHUILM YHOPABICHHUS KypCOpOM, a
3aTeM MPaBYIO0 KHOMKY MBILIH.

OOpature BHUMaHUE, 4YTO KOHTEKCTHO-3aBUCHMOE MEHIO JJIEMEHTA TMOSBIIAETCS
TOJIBKO TOI'/Ia, KOT/Aa KypcOp YKa3bIBaeT Ha 3TOT 3JIEMEHT.

O3HaKOMBTECh C JJIEMEHTAaMH JUarpaMMbl M TJaBHbIM MeHIO0 Excel mpu momorm
MBIIIIH.

B pexume PEaKTUPOBAHUS JIAarpaMMbl OHO VU3MEHSIETCS.
[TonpoOyiiTe monepemMeniarh JIEMEHThI TUarpaMMBbl.
Buipeorcome KyCOUKU us ouazpammi.

Boeigenure 061acTh AuarpaMMel.

[[lenkHUTE BHYTPHU JHOOOTO CEKTOPA.

Bokpyr cektopa mMOABWIMCH KBaJpaTHKH, KOTOpble O00O03HAYAIOT TpaHUILY
BBIJICJIEHHOTO.

VY nepxrBasi Ha)KaTOW JIEBYIO KHONIKY MBIIIH, "OTOYKCUPYHTE» CEKTOp B CTOPOHY Ha 1
CM.

BripexsbTe eme 2 cekropa.

Jlobasbme 3a201080K Kk duazpamme.

Ecnn Bo BpeMmsi mocTpoeHusl Ha3BaHUE HE OBLJIO yKa3aHO, TO €ro MOXHO J00aBUTh
IIOTOM.

BcraBka Ha3zBaHMi

Jlis 3TOro HEOOXOIMMO BBI3BaTh KOHTEKCTHO-3aBUCHMOE MEHIO (popMaTHpOBaHUS
00JIaCTH JauMarpaMMbl WM TYHKT OCHOBHOro MeHio Excel BcraBka u BbIOpath
Bcerasute HazBanus. [IpucoenIMHUTD TEKCT.

3nech Ha3BaHHWE MOKHO BBECTH JBYMsI CIIOCOOAMH: HEMOCPEACTBEHHO BBECTU B
TEKCTOBOE T0JIE WJIA COCIAThCA HA SYEMKY, COEPIKAILYIO €T0.

Boibepure B MeHo  BeraBurh  Ha3zBanusi, IIpucoeIMHHMTBL — TeKCT.
[lepeiinure B CTPOKY dbopmyi.
Beeaute 3HAK «°».

YcranoBute Kypcop Ha siueiiky Al (B Hel COAEpPKUTCS Hall 3arojIOBOK) M HAKMUTE
Enter.
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B KOHTEKCTHO-3aBUCUMOM  MEHIO  pEIaKTUPOBAaHUS  Ha3BaHMUsS  BBIOEpUTE
dopmatupoBats HazBanue nuarpammel, Lpudr, Arial Cyr, monyxupusri, 12.
H3zmenume ysem cekmopoe Ha «y30pbvly.

Tak kak Mpu nevyaTu Ha YEpPHO-OEJIOM MPUHTEPE LIBET CEKTOPOB HE OYyJET BUJIEH, TO
Jy4IIIe UCTIOJIb30BaTh «y30PbD».

Boienure cekTop AuarpaMMsl.

BbI30BHTE KOHTEKCTHO-3aBUCHUMOE MEHIO M BbIOepuTe MOpPMATHPOBATH 3J1€MEHT
AaHHbIX, Bua, 3akpacka odaactu. Y3op.

[TonOepute y30pbl BCEM CEKTOPAM.

Om@opmamupytime ne2enoy.

BrigenuTe nerenty v BI30BUTE KOHTEKCTHO-3aBUCUMOE MEHIO.

[TonGepute mpudTt, BUA, pa3MelieHUE TakKUM OOpa3oM, 4TOOBI JereHaa KpacuBO
BBITJIsIZICNIA Ha Tpaduke.

Hsmenume pasmep obaracmu ouazpammbi.

Brigenute 061acTh quarpaMmsbl ¢ TOMOIIBIO KIIABHII YIIPAaBJICHUs KypcopoM. Pamka
OXBaThIBAE€T PUCYHOK JuarpaMmsl. Pazmep ee MOXKHO U3MEHUTb, «OYKCUPYs» UYEpHbIC
KBaJIPATUKH.

[TonGepure onTuManbHBIN pa3mep 00JIacTU AUArpamMMmBbl.

Iloocomosvme ouazpammy K newamu.

CHUMHTE pEXUM pENAaKTUPOBAHUSA JHUArpaMMbl W TEpEHANTE B  PEXKUM
PEBapUTEIBLHOTO IPOCMOTPA.

3nech BBI JOJKHBI YBUJIETh u Ta0IHILY u IuarpaMmmy.
Bri6epute nanamadTHOE pacioIoKeHHE.

Y6epure KOJOHTUTYIIBI.

VYo6epurte cetky: Crpanuua, Jlucr, Cuars ¢uiaxkok [x], [leyarars ceTky.
IHocTpoenue rpadpuxon

Tocrponts rpadukn Gynxmmit Y1 = x° - 1, Y1 = x° + 1, Y=10x(Y1/Y5)

Jlns moctpoeHusi OOBIKHOBEHHBIX rpadukoB ¢yakimii y = f(X) mcnonw3yercs Tum
nuarpamMMbl XY -ToueyHasi. DTOT TUIl JUarpaMMmbl TpeOyeT NBa psija 3HadeHuil: X-
3HAUEHUS JOJDKHBI OBITh PACIOJIOXKEHBI B JIEBOM CTOJOIE, a Y-3HaueHUS — B
npaBoM. Ha omgHO#l auarpamMme MOXKHO MOCTPOHTHh HECKOJIBKO T'pauKOB (yHKITHI.
OTa BO3MOXXHOCTh HCHOJB3YyeTCS MJii MPOBEIEHUS CPABHUTEIHLHOTO aHaln3a
3HaYeHUH Y MpHU OJHUX U TEX )K€ 3HAUCHUAX X, a TakKe JUIs TpaduyecKoro perieHus
CHCTEM YPaBHEHHUH C IBYMSI IEPEMEHHBIMH.

Ha ozHO# QparpaMMe MOCTPONTE TPH COBMEIICHHBIX rpaduka: Yi= x>-1. Y, = x*+1,
Y =10x (Y|/ Y2)

Omdaghopmamupyiime obracmo ouazpammol.

[lonOepute onTUMaNbHBIA pa3Mep o00JacTH [aUarpaMMmbl Tak, 4YTOObI TabJiMIA
3HaYeHUH U rpadUK pa3MeniaIuch Ha OJJHOM JIMCTE B JaHAMA(THOW OpHUEHTAITIH.
BrpI30BUTE KOHTEKCTHO-3aBHCHMOE MEHI0O M BbIOepure DopmMaTUpoBaTh 00JACTh
nuarpaMMbl. PaMka nosbp3oBarenbekasi. 3akpacka 00JacTi. Y30phl.

Bribepure cpeHIO0 TOIIMHY PAMKH | y30p (cM. puc. 4.12).



56

Yemanosume mapkepvl na epaguxax. Bouiaenute nauHMIO TpaduKa U BBI3OBHUTE
KOHTEKCTHO-3aBUCUMOE MEHIO dopmaTUpOBaTh pan, Bun, Mapxkep
noJyib3oBaTeNbckuit, CTuiib. BpiOepure HEOOXOIUMBII Mapkep. Ob6parure
BHUMAaHHUE, YTO MapKephl B JIETEH/IE ABTOMATUYECKH U3MEHSFOTCSI.

Ompeoaxkmupyiime nazsanusi oceti X u Y.

13. IIpaktuueckoe 3aganue Nel2. Vcnonvzosanue snekmpoHHOU mabauywvl O
YUCTIEHHO020 MOOETUPOBAHUSL.

DJeKTpoHHasT TaONWIIA BHITIOMHSIET HE TOJBKO (YHKIIMIO aBTOMATH3allUH PACUYETOB.
Ona sBnsercss oueHb J((EKTHUBHBIM CPEACTBOM YHUCICHHOTO MOJEIUPOBAHUS
CUTYaIluu WIH O0BEKTa, JJIi MaTEMaTHUYE€CKOTO OMUCAHUS KOTOPBIX, T. €. IOCTPOCHUS
MaTEeMaTHYECKON MOJENH, UCIONB3YEeTCs psii mapaMeTpoB. YacTh 3THX mapamMeTpoB
M3BECTHA, a 9acTh paccuuThIBaeTcsa Mo GopmynaMm. MeHssl B pa3IMYHbIX COYETAHHIX
3HAYEHHS] WCXOJHBIX MMapaMeTpOB, MOKHO HAONIOAATh 32 M3MEHEHUEM PacCUeTHBIX
napaMeTpoB M aHAIU3UPOBATh IMOJyYaeMble pe3yabTaThl. DJIEKTPOHHAs Tabiuia
IPOU3BOAUT TaKHE pacueThl ObICTpO M 0e€3 OmMOOK, NMPENOCTaBiisii B CUMTAHHBIC
MUHYTHl MHO)XECTBO BapHaHTOB PEIICHUS IOCTAaBICHHOW 3aja4d, Ha OCHOBaHUHU
KOTOPBIX BBl BBIOEpETE Han0O0JIee MPUEMIIEMOE.

3apauva 1

Kaxosa 6yoem wucnennocmo nacenenus Poccuu 6 nauane mpemvezo molcsiuenremus?
Cpa3y sicHO, 4TO 3aJayy HE pElIUTh, €CIM HE 3HaTh, KaKk CO BPEMEHEM Oyjer
MEHSTBCS YHUCIIEHHOCTh HaceneHus Poccum, T. €. HEOOXOAMMO HMETh (PYHKLHIO,
BBIPXAIONIYI0 3aBUCHMOCTh YHCIEHHOCTH HAceleHHs OT BpeMeHH. OO03HauuM 3Ty
¢dynknuto f(t). Ho Takas ¢pyHKIMS HEU3BEeCTHA, TaK KaK HAPOJAOHACEIICHHE 3aBUCUT OT
MHOTUX (DaKTOPOB: IKOJIOTUH, COCTOSHUS MEAMIIMHCKOTO OOCITYy:KUBAaHHSI, MOPAIH,
npaBa U Jaxke OT TNOoJUTHYecKoM oOctaHoBKU. Ho, 0000mmMB aemorpaduyeckue
JaHHBIC, MOXHO yKa3aTh o0t Bua pyHkiuu f(t): f(t)=a*e""

rie ko3 uueHTs a, b - K03 UIMEHTHI KaXI0T0 TOCYy1apCTBa, € - OCHOBAHHE
HATypaJbHOTO JIorapudma.

Orta ¢Qopmyna Aulb OPUONHKEHHO OTpa)kaeT peanbHOCTh. OAHAKO CIHIIKOM
Oonblllasi TOYHOCTb M HE HYyXHa. XOpOUIO, €CIM YMCICHHOCTh HacelleHus Oyner
CHPOTHO3UPOBAHA C TOYHOCTHIO JI0 JECATKOB MIJIJTMOHOB.

Kaxk e onpexnenuts a u b? Unes cocrout B cieayromem: XoTs a U D HEM3BECTHBI,
3naueHue QyHkuuu f(f) MOXKHO MOTYyYUTh U3 CTATHCTUUECKOTO CIIPABOYHUKA. 3Has t 1
f(t). MmoxxHO MPUOIMKEHHO TIOA00paTh a U b Tak, yToOBI TeOpeTHUeckue 3HaueHus f(t),
BbIYUCIICHHBIE 110 popmysie (1), HE CHIIBHO OTJIMYATKMCH OT JaHHBIX CIIPAaBOYHHKA (T.
€. MaKCUMaJIbHOE OTKIIOHEHUE TCOPETHUECKHUX PE3YIbTATOB OT (PaKTUUECKUX TaHHBIX
HE JIOJDKHO OBITh CIUIIKOM OoJbiinM). Kaxmgoe u3 OTKIOHEHHH — 3TO MOIyib
pa3HOCTH JBYX 4YHCeN: (PAKTHUYECKOTO W COOTBETCTBYIOIIETO TEOPETUYECKOTO
3navyeHui f(t). MakcuManbHOE OTKIIOHEHUE HA3bIBAIOT MOTPENIHOCTHhIO. HeoOxommmo
HaWTH Takue a u b, YTOOBI OTPEIIHOCTD ObLIIa HAMMEHBIIICH.

Wrak, matemaTnueckas MOJENb MpolLecca H3MEHEHUS YHCICHHOCTH HaceleHUs
TaKOBa - MPEANOIAraeTcs, 4yTo:
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1) 3aBUCMMOCTH YHCIEHHOCTH HACEJCHHs] OT BPEMEHU BbIpaxkaeTcs (GopMyson
f(t)=a*e"" ;

2) a = const u b = const cieayer cyWTaTh CHPABEIJIMBBIM JIMIIL JUJIsI HE OYCHB
OOJIBIIIOTO MPOMEXKYTKA BpeMeHH (Harpumep, 40 ner);

3) 3HaucHHS a M D MOXHO HaWTH C JOCTATOYHOW TOYHOCTHIO, MUHHMHU3UPOBAB
TIOTPETITHOCTb.

Hcxoonvie oannvie: CBEEHUS W3 CTaTUCTHYECKOIO CIpaBOYHUKA 3a mepuona ¢ 1960
o 1995 r. (60< t<95).

Pesynomamui:

1) 3HaucHus a U b;

2) uncneHHocTs Hacenenus Poccuun B 2000 1. (t = 100).

Kpome Toro, ycTaHOBIieHa CBSI3b MEXAY HCXOIHBIMH JAHHBIMU M PE3yJIbTaTaMU:
CHavaJla HaJ0 HaWTH a U D, MUHUMHU3UPYS MOTPEHIHOCTh, a 3aTeM IMpH 3TOM a u b
BerunciuTh 3HaueHue f( 100).

Wrak, MmaTremMaTnyeckasi MOJIENIb COCTaBlIeHa. VICIONb30BaHEe AIEKTPOHHON TaOIHIIBI
O0CBOOO0XKIa€T OT COCTaBJIEHUs MporpamMMbl. Hy)>KHO TOJIBKO OTpe/ieNIeHHBIM 00pa3oM
3arycaTh B TAOJIUILy MCXO/IHBIC TAHHBIC M MATEMAaTHICCKUE COOTHOIICHHUS, BXO/ISIINE
B Mojenb. [locme 3TOro MOXKHO HadaTh MPOIECC YHUCICHHOTO MOCITHPOBAHUS
UCCIICyeMOH CUTYyalluH, T. €. moaodop ko3dduimeHToB a u b B popmyne (1), a 3aTem
OTIpe/ICICHIE YNCICHHOCTH HACEIICHN.

Xoa padoTbi

3anonanume mabauyy

Cnenaiite 3arojioBoK. 3amnojHuTte manky Tadmuipl. CtonOusl A u B orBeguTe mojg
ko3 dunmentel a u b coorBercTBeHHO. KO3 duimentsr a u b He U3MEHSIOTCS
CTCUCHUEM BPEMCHH, 3HAYUT, BO BCEX suciikax cToONoOB A W B MOMKHBI OBITH
3aIyCaHbl OJTHU U TC )K€ YHCIIA.

®aiin [IpaBka Bun Beraska ®opmar Cepeuc [Janubie OkHO ?
A B |C D |E F
1 |Tabnuma skcriepuMeHTa
2 la |b T'on. YuciaeHHHOCTh YuciaeHHOCTh [MorpemHocTsk.
3 CTaTUCTUYECK. TEOPETHYECK.
4 60 1175
5 70 130,1
6 80 137,6
7 90 147.,4
8 91 148,5
9 92 1477
1 93 148,7
1 94 148,4
1 95 148,3
1 100

B crosnberr C 3adecute 3Hauenus t ¢ 1960 r.
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B cron6Ger; D 3aHecuTe B3sThIE M3 CIPABOYHUKA 3HAYCHUS YMCICHHOCTH HACEIICHHUS
Poccum (c 1960 . ).
B cronben E 3anecure popmyny =A*EXP(B*C).

B cron6en F 3anecure hopmyny =ABS(E-D).

DTO MOYJIb PA3HOCTH TEOPETUUECKOTO U (haKTUUECKOro 3HaueHui GyHkiww f.

Jlyis mojcdera MaKCHMMAalbHOM TMOTPENTHOCTH 1o cTondiy F B o0y cBOOOTHYIO
STYEHKy ATOTO CTOJIOIA BBEAUTE (PyHKIIUIO MaX.

Beskuit pas mocie mepecuera duced B ctonbie F B 3Toi KieTke OyneT 3ammcaHo
MaKCHMaJbHOE U3 YHCEI 3TOTr0 CTOJOMA.

3aganue 2. [loobepume xos3¢hhuyuenmol a u b.

[Tomectute B ctonOubl A u B kakue-uHuOynp uncna. [Ipu 3ToM 3anoaHATCS CTOJIOLBI
E u F, npuueM norpemHocTs, NOsIBUBLIAsACA B sA4elkax cronlua F, ckopee Bcero
oyeHb Benuka. [lompoOyiite momeHsaTh Kod(hduiuentst a u b Tak, dYTOOBI
MOTPENTHOCTh YMEHBITUIACK. J[JIs1 3TOT0 MmocTapaiTech COCTaBUTh AITOPUTM ITOUCKA a
u b. B cocraBieHun 3TOro ajaroputMa BaM IOMOXKET aHAIM3 MPUBEIACHHOW BBIIIIC
bopMyIIbI.

3apanue 3. Onpeodenume uucnrennocms Hacenenus Poccuu ¢ 2000 2.

CnenaB MOrpemrHOCTh, Majioll (Ha Ball B3TJISJ), MOJICTaBbTE B CBOOOJHYIO SUCHKY
cron6ra C yucio 100. B cooTrBeTcTBytomIel suelike crondia E mosBuTcs nckomoe
YHCIIO.

3anaunme 4. [locmpotime epaguxu.

[TocTpoiiTe Ha OgHON auarpaMMe JBa rpaduka pocTa YUCICHHOCTH HAaCEJICHHsS: Ha
OCHOBE CTATUCTHYECKUX W TeopeTHYecKuX JnaHHbIX (mo dopmyne (1) ¢
oJ00paHHBIMU BaMH KO3 puieHTamu a u b).

Pasmecture auarpaMMy Ha OHOM JIUCTE C TAOIHIICH.

3apanue 5. Ogopmume mabauyy Ha ceou 6Kyc (obpamieHue, 3anoiHenue, wupugdmol).
3aganue 6. Bocnonw3ylimecs pesrcumom npedsapumenbHo20 NPOCMOmpa 0Jis neyamu.
JloGeiiTech  XOpoIlIero pPacHoJIOKEHHUs TaONMIBI W JAUarpaMMbl  Ha  JIUCTE.
YcTaHOBUTE BEPXHUU KOJIOHTUTYII:

Uucnennoe moaenupoBanue. Paboty BeIMOTHUIT <(haMUIUs U UMS>.

3ananue 7. Coxpanume aiin 6 1uunom Kkamainoeze.

3apnanue 8. I[lpoananuzuposas oannvie mabauyvl u epaguxu, coeraiime 6vl8600 00
A0eK8AMHOCMU NPEOJIONCEHHOU MAMEeMaAmuyecKol MoOenu pedaibHoMy npoyeccy, m.
€. 861600 0 NPABUILHOCMU ONUCaHUsi pocma Haceaenusi popmyaoti (1).

3aganue 9. Pacneuamaiime pe3yniomamol pabomsi Ha npuHmepe.

3agaua 2

Heckonbko uenosek pewunu opeanuzosams euoeokage na 6 cmoauxos no 4 mecma. C
Kaxco0o2o nocemumesnsi 6yoem G3uMamuvCs NIAma 3ad CeaHc 8U0eopUIbMAa U YIHCUH
(6cem nocemumensim Oydem npeoiacamvcsi O00UH U mom Jdce Habop OJ1100).
Aomunucmpayus 20pooa NOCMAHOBULA, YMO NIAMA 3d 6X00 He OO0NNCHA NPEeGbLULAMb
5%. Tpebyemcs onpedenumos makyro 6xo0HYIO Niamy, npu KOmMopou 6yoem nojyiena
HauboNbLUAsL BbIPYUKA.
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Kazanoce Obl, 37€Ch U pemath Heuero. Pa3Be He SCHO, YTO 4eM OOJIbIEe BXOJIHAS
iara, TeM OoJiple BeIpydka. BoT u 0TBeT: BXoAHAasA miiaTta A0bkHA ObITh S0 pyOmeil.
OdeHb YaCTO IUIAHUPYIOLIME OpraHbl MOJOOHBIM 00pa3oM U MOCTYNAKT, a B
pe3ynbTaTe JIIOAM IEepecTaloT MoceniaTh Kade, Tak Kak BXOAHAs IUIaTa CUJIBHO
3aBBIIIICHA.

HauaTp Hazmo, kak Bcerja, ¢ MOCTPOCHUS MaTeMaTUYeCKOW Mojeld. B yem npuyuHsl
HEy/Iauyu TpHU BBEACHUM MAaKCUMAaJIbHOW BXOJHOW IIaThi? MBI MpPEaNoNoKWIH, YTO
MOCEIIAeMOCTh HE 3aBUCUT OT BXOJHOM IUIATHI, M TMOJYYWUIM MOJIETb 3aJlayu, HeE
COOTBETCTBYIOIIYIO  JIEUCTBUTEILHOCTH. 3HAUUT, HAAO0 MpeanoyiaraTh, 4TO
MOCEIIAEMOCTh 3aBUCHUT OT IIJIATHI 32 BXOJ.

O0o3HauMM BXOAHYIO IUIaTy uepe3 X. Torga cpeaHee YHCIO TOCETHTENeH
BUJIeOcasioHa siBiisieTcst pyHkIuend oT X. O0o3Haunm 3Ty pyHkuuio P(x). B 3amaue
TpeOyeTcss HalWTH TaKoe 3HAYCHUE X, MPU KOTOPOM BEIPYUKa, paBHAs MPOU3BEICHHUIO
BXOJHOM IJIaThl HA KOJMYECTBO mocerutenent x *(P(x), nocturaer makcumyma. Eciu
Obl pyHkIMs P(X) Obl1a M3BECTHA, TO HANTH TpeOyeMblii MAKCUMYM HE COCTaBUIIO OBl
ocoboro Tpyna. Ho 3ta ¢yHKIMS HEM3BECTHA, MOATOMY MOMPOOYyeM HAWTH XOTs Obl
obmuii ee BuI. Ero MokHO ykas3aTb, 00OOIIMB OMNBIT PpabOTHI MOAOOHBIX Kade:
P(x)=ax’-bx+c.

Koaddumuentsr a, b u ¢ ansa xaxmoro kade cBou. Kak sxe ux onpenenuts? I[poie
BCero Haitu 3HaueHue c. llpencraBpTe cebe HeBooOpazuMoe — B BHUACOKade
nyckator OecriatHo (T. €. X = (). ScHo, 4TO CBOOOJHBIX MECT He OymerT.
CnenoatenbHo, P(0) paBHo uuciy mect B kade. C apyroi croponsl, noactaBus 0
BMecCTO X, mostyuuM P(0) = c. 3HauuT, ¢ paBHO KOJIMUECTBY MeCT. B HaieMm cirydae ¢ =
24 (6 cTonukoB 1o 4 Mecta).

Omnpenenuth a U b Tak xe npocto He ynaercs. CHpPaBOYHUKOB 1O TOCEIIAEMOCTH
Buseokade eie HeT. [loaTomMy 31ech TpeOyeTcsl IKCIIEPUMEHT.

JlocTaToyHO OTKpPBITH Kae M YCTaHOBUTH HAa HEKOTOPBIA CPOK (JAHEW Ha JEcsTh)
OTIpe/IeNICHHYI0 TUIaTy 3a BXoA. CpenHee YHCIIO TMOCETUTENeH W 1acT HaM 3HAYCHHE
byakuun  (mpuOIMKEHHOE). YCTAaHOBUB JPYIylH0 IUIaTy 3a BXOJ, HalaeMm
npubIMKeHHOe 3HaueHue P(X) mpu HOBOM X, M TaK HECKOJBKO pa3. 3aBUCHMOCTh
MOCEIIAeMOCTH OT BXOJHOW TUIaThl (Ha OCHOBE JKCHEPUMEHTAIBHBIX JTAHHBIX IS
KOHKPETHOTO Kade):

Bxonanast miara X (py6:in) CpennHee 4rCiI0 TOCETHTENEH ceanca P(X)
10 20

15 17,5

20 16

25 14

30 12,4

35 11

40 9,2

50 7
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[Tonp3ysick SIEKTPOHHON TabnMIeld, MOXXHO TOAOOpaTh 3HaueHWs a u D. Bam
OCTAHETCSl ONPENEIIUTh, IPH KaKOH BXOJIHOM IIaTe BBIPYUYKa OyaeT HauOOJIbILIEH.

14. IIpaktuyeckoe 3aganme Nel3. Paboma c snekmpounot mabauyel Kak ¢
oa3zoti oannwvix. Copmuposka u uirbmpayusi OAHHbIX.

3ananme 1. Ha nucme 2 3anonmume mabauyy, codeporcawyio ungopmayuro 0o
yuawuxcs eauleli 2pynnuvl U COXpanume ee 8 JUYHOU Nanke.

A |B | C |D |E
1 Ceenenust 00 yqamuxcs

2 New/m | ®UO Hara
pO)K,Z[CHI/IH

Jom. Anpec Tenedon

3

OcHOBHBbIE IOHATHSA 023 JTAHHBIX

O6nacte TabuIlbl, CcoOJAEpIKalllasg 3arojOBKM CTOJOIOB U JIaHHBIC, MOXHO
paccMmaTpuBaTh Kak 0a3y maHHbx. Ctonbiel A, B, C, D, E Ha3wsBaroTcs moismu, a
CTpOKH, HauumHas 3, - 3amucsamu. OOmacte AZ2:E2 coaepXUT WMEHa IOJICH.
Cy11ecTBYIOT OTpaHUYCHHUS], HAKJIAJIbIBAEMbI€ Ha CTPYKTYPY 0a3bl JaHHBIX:

- IEpBbIH psizi 0a3bl JOJHKEH COAEP/KATh HEMTOBTOPSIIOLIUECS UMEHA TOJIEH;

- OCTaJIbHBIE PAJIbI 0a3bl JAHHBIX JOJDKHBI COJIEPKATh 3alKMCH, KOTOPBIE HE SIBJISIOTCA
MyCTBIMU PSIAAMU:

- “H(pOopMaIUs 1O MOJIAM (CTOI01aM) JOJIKHA OBITh OJTHOPOJIHOM, T. €. TOJILKO IU(PbI
WJIU TOJIBKO TEKCT.

OcHoBHasi paboTa ¢ 000 6a3bl JaHHBIX 3aKJIIOYAETCS B MOMCKE MHGOPMAIUH T10
onpenesieHHbIM  KpuTepusiM. (C  yBeIMYEHUEM KOJIMUECTBA 3alUCEd  IOUCK
uHpopmanuu 3arpyaHsercs. Excel mosBossier ympocTHTh 3TOT Tpolecc MyTeM
buIbTpaluy TaHHBIX.

OuiabTpanus JaHHbIX.

Komanzael JJannble, GuiabTp Mo3BOJISIOT BBIACHATH ((GUIBTPOBATH) HYKHBIE 3aMKCH.
OuibTpanys BO3MOXKHA KaK 4epe3 aBTOMAaTUYeCKUi GUiIbTp — ABTO(HIBTP, TaK U
yepes3 pydYHO —Y CHJIeHHbI M.

ABTOQUIBTP.

[Ipn ucnonwszoBanuu ABTO(GUIBTPAa HEOOXOAMMO MEPEMECTUTh Kypcop B 00JIACTb,
coziepkaryo 0a3y MaHHBIX, WIH BBIICIUTH €€. 3aTeM HYXXHO BBITIOJIHUTH KOMAaHJIbI
lannble, Puabtp, ABTOGUIALTP. Ha wuMeHax mnoned MNOSIBATCA KHOIKHA C
M300paKEHUEM CTpeJoK BHM3. Hakmmash Ha KHOIIKM, MOXKHO 3aJaBaTh KPUTEPUU
bunpTpanuu. B mosBisomeMcs moaMeHro MyHKT Bee oTkimrouaer Quubrpanuio, a
nyHKT HacTpoiika BbBI3BIBA€T IUAIOrOBOE€ OKHO, B KOTOPOM MOYHO YCTAHOBHUTh
napameTpbl QuibTpanuu. g 0gHOTO TONS MOTYT OBITh 3a/laHbl JIBA YCIOBUS
OIHOBPEMEHHO, CBA3aHHbIE JIornueckuM W1 nmm NJIN.

3ananme 2. C ucnonvzosanuem Asemoghunbmpa ocywecmseums NOUCK CMYOEHMO8,
KOMOopbvle HCU8Ym Ha YKA3aHHOU yauye u umerom menepon.

Beinonnute xoManasl JlanHble, @wibTp, ABTOQUALTP. Ha mnoisix mNOsSBUIUCH
KHOTIKHU.
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Haxxmute Ha kHomky B mojie [lom. aapec. Boibepute nynkr Hacrtpoiika. B
JIMAJIOrOBOM OKHE 33/1aiiTe KpUTepuu U HaxxmuTe Ha KHonKy OK.

Haxvmute nHa kHOmky Ha moje Tededon. Brioepute nynkr Hacrtpoiika.
B nuanoroBoM OKHE 3a1alT€ KPUTEPHUIA:

Breimonaute komanael MeHIO JJannbie, @Puabtp, [lokazats Bce.

3ananme 3. C ucnonvzoganuem Asmoguibmpa camocmosmenbHo.

ocywecmsaume NOUCK Y4eHUKO8, POOUBLUUXCS 8 YKAZAHHOM Mecsiye.

Yeunennslit ¢unpTp. Ilpyu ucmosb3oBaHUM Y CHJIEHHOTO (PUIbTPA HEOOXOIUMO
CHayajga ONpeaeNuTh (Co37aTh) TpU OO0JACTH: HMHTEpBAl CIHUCKa—O00JIacTh Oa3bl
JAaHHBIX; UHTEPBAJl KPUTEPUEB — O0JIACTh, T/I€ 3aJAI0TCS KPUTEPUU (PUIBTpPALMH U
UHTEpBall H3BJCUCHUS— 00JacTb, B KOTOPOM OYIyT MOSIBIATHCS PE3yIbTaTh
¢unbpTpanmu. IMeHa nosjeil Bo BCeX MHTEpBajax JIOJKHBI TOYHO COBIIAIATh.

Jlnst  BBINIOJNIHEHMSI JACUCTBUM MO (UIbTpaLMM HEOOXOIHMMO BOCIOJIb30BATHCA
KoMaHaamu MeHio lanublie, puabTp, YcuiaeHHbIH (UILTP. B 1uanoroBom OkHe
HAJI0 YKa3aTb KOOPAUHATHI HHTEPBAJIOB.

Ecnu HeoOxoauMo mojiydaTh pe3yibTaThl (PUIBTpAIlMM B HMHTEpBAJC W3BJICUCHUS,
HYKHO BbIOpaTh KonmpoBaTs Ha Jpyroe MecTo.

3ananme 4. C ucnonvzosanuem YcuneHnozo ¢uibmpa ocywecmseums NOUCK
VUAWUXCS,  NPONCUBANOWUX HA  VKA3AHHOU  yiuye U UMerwux meieqoH,
HAUUHAIOWUICS HA YKA3AHHYI0 YUPDPY.

>Co31aiiTe UHTEPBAI KPUTEPUEB U UHTEPBAJ U3BIICUCHHUS

>3anuimre KpUTEPUU IIOMCKa B VHTEPBAI KPUTEPHEB.
>[lomectuTe Kypcop B 007acTh 0a3bl JaHHBIX.
>BeIimonnure KOMAaHJIbl /lanHbIe, DuibTp, YcuieHHbIR buiasTp.

>V cranosute KonupoBars Ha Apyroe mecro.

>[IpoBepbTe NpaBUIBLHOCTD 3a1aHus MHTEpBAIOB. Haxkxmure kHonky OK.

3apanue 5. Coxpanume pesynomamoi 8 ¢hatiie HcypHa .

3aganue 6. Pacneuamatime pe3ynomamol pabomuvl, npeosapumeibHo 68e0s 8 CIpPOKY
13 3aconosox "Kpumepuu noucxa", a 6 cmpoxy 16 3azconosox "Pe3ynomamwt noucka'.
CoprupoBka  mannbix. Komanast  Jdannble, CopTHPOBKA  MO3BOJISIOT
yHopsAa04YuBaTh (COpTUpOBaTh) 0a3y MaHHBIX. [[71s BBINOMHEHUS COPTHPOBKH
HEO0OXOMMO BBIJICIUTH 00JACTh 0a3bl JaHHBIX WU MTOMECTUTH B HEE KypCOp, a 3aTeM
BBITIOJIHUTh KOMaH[bl Jlanuble, CopTupoBka. [Ipu 3TOM MOSBUTCA TUATOTOBOE
okHO. HyxHO ycTanoButh E€Th /U151 CTPOKM MeTOK CTOJI0LOB ¥ BHIOpaTh Ha3BaHUE
TI0JISI, TT0 KOTOPOMY HY>KHO ITPOM3BOIUTH COPTUPOBKY.

Kpome Toro, HeoOXoauMoO yKazaTh METOJl COPTHPOBKH: MO BO3PACTAHHUIO WM TIO
yObIBaHMIO U HaXXaTh KHOMKY OK.

[locne yka3zaHHbIX jeWcTBUil 0a3za Oyner ynopsimodeHa. CHMBOJIBHBIE TOJIS
YIOPSIOYUBAIOTCS B alI()aBUTHOM ITOPSIIKE.

3apanue 8. Omcopmupyiime Oannble 8 mabauye 8 aipasumuom nopsaoxKe gamunuil
VUEHUKO8.

3apnanme 9. Omcopmupyiime OanHvle 8 mabauye 6 NopsoKe 603PACMAHUS OaAmbl
POXHCOCHUSL.
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YMeeme 1y 6bl: TIPOU3BOIUTH MOUCK MH(POpMAIHK B 0a3e MO Pa3IMYHbIM KPUTEPUSIM;
IPOU3BOJAUTH COPTUPOBKY MH(OPMALIUH.

15. IIpakrunueckoe 3axanmne Neld. Pabouas knuea Excel. Cesse mabnuy.

Jlo cux mop BBl pabOTaiM TOJBKO C OAHUM JUCTOM pabodeil kuuru. Yacto ObiBaeT
M0JIE3HO MCIOJIb30BaTh HECKOJIBKO pado4MX JMCTOB. B HMKHEN yacTu 9KpaHa BUIHBI
ApABIYKA JIUCTOB. EcCnu IIEIKHYTh Ha SIpJbIUKE JI€BOM KIIABMILEW MBIIIH, TO
yKa3aHHBIA JIUCT CTAHOBUTCS aKTUBHBIM U Tepemelnaercs HaBepX. llleadok mpasoit
KHOIIKOW Ha SIpJIbIYKE BBI30BET MEHIO [UJISi TaKuX JEUCTBUU C JIMCTOM, Kak
nepeMeNIeHre, yAaJleHue, NEpeMMEHOBaHUE U T. 1. B JI€BOM HM)KHEM Yriy OKHa
paboueil KHUTU HAXOJATCS KHOINKH TMPOKPYTKH SIPJIBIYKOB, C MOMOIIBIO KOTOPBIX
MOXHO TIE€PEXOJIUTh OT OJIHOr0 padodero Jjucra K apyromy. lllenkHyB mpaBoii
KHOIIKOW MBI Ha KHOMKAX MPOKPYTKU SPIBIYKOB, MOKHO OTKPBITh KOHTEKCTHO-
3aBHCHUMOE MEHIO JIJIsl BHIOOpA HY»KHOT'O paboyero JIMCTa.

IMocranoBka 3agaum. HeoOxoammo co3gaTh >KypHall CTyAeHYecKO rpymmbl. [
KQKJIOTO MpeMeTa OTBOAUTCS OTACNIbHBIN JIMCT pabouel KHUTH, KOTOPBIA COJEPIKUT
CIIMCOK KJlacca, TEKYIHE OLIEHKH M UTOTOBYIO OIIEHKY 3a 4eTBepTh. Ha oTmenbHOM
JUCTE JOJDKHA OBITh NPEICTaBlIEHa BEAOMOCTh MTOTOBBIX OIICHOK 3a CEMETp,
3aM0JIHEHHAS! OLIEHKAMU C MCMOJIb30BAHUEM CCBHUIOK Ha COOTBETCTBYIOIIUE JIUCTHI IO
npeaMeTraMm. ['pymnmoBoi KypHajd KpPOME OILIEHOK COJEPKUT TakkKe CBeAeHUs 00

yqammxcs.
Xoo pabomuwi
3amanue 1. Ha <Jlucme 1> 3anonnume u opopmume maobauyy
A B | C | D | E | F [GlH[I [J [K JL
1 Meouyunckas ungopmamuxa
2| No oHo 2.09 3.09 1
n/n cmyodenma cemecmp
3
4
5
6
7

Jlns gucen B suelkax, COJACPIKAIIMX JIaThl MPOBEICHHS 3aHSATHM, 3amaite dopmar
Hata. Omenku 3a 1 -0 dYeTrBepTh BBHUUCIAHTE 1O GoOpMyse, Kak CcpeaHee
apu(PMETHIECKOE TEKYIIIUX OIICHOK.

3ananme 2. Coxpanume mabauyy 8 TUYHOM Kamanoee paboue2o OUCKa noo UMeHem
jurnal.

3apanue 3. Co3z0atime ananocuynvie 1UCmovl 0isl OpyeUx npeomemos, 0l 4e2o:
Cronupyiite Tabnuily Pycckmii si3blKk Ha CIEAYIONIUN JIUCT, UCIOJIB3YS KOMaH]IbI
MeHo IIpaBka, IlepemecTuTs/CronmupoBark..., Ilepex Jmcrom <Jlmer2>,
Co3naBath konumo [X].
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[Tocme  BBIMONHEHWS ~ KOMaHAbl  mosBUTCS — Juct <Jlmer 1 [2] >,
CkommpyiiTe Tabiuiy eme pa3, HCIONB3ys Te IKE KOMaHIbl  MEHIO.
[Tociie BBIMOHEHUS 3TOW KOMaH bl TosiBUTCs JucT < Jluct 1 [3] >.

Bapanme 4. [lepeumenyime aucmor: <Jlucm 1 [1]>, <Jlucm 1 [2]>, </lucm 1 [3 ] >
6 HA36aHUs NPEOMemMO8 Ha4albHOU UKOJIbL.

JI71st 9TOTO ABAXKIbBI IIETKHUTE Ha SPJBIYKE COOTBETCTBYIOIIETO JIUCTA W 3a/aiiTe B
JTMaJIOrOBOM OKHE HOBO€ UMs. MOJKHO OJIMH pa3 WICJIKHYTh Ha SIPJIbIYKE IPaBOM
KHOIIKOW MBI U OTKPBITh KOHTEKCTHO-3aBUCUMOE MEHIO, B KOTOPOM BBIOpATh
nyHkT I[lepenmMeHoBaTh.

3apnanme 5. Ha nucmax npeomemog 6 madauyax coomeemcmeenHo usMeHume
HA368AHUsL NPEOMEmO08, MeKYWUe OYeHKU, 0ambl.

Ces3b pabouux aucmos

Excel mo3BosseT ncmosib30BaTh B TaOJUIC JAHHBIC C JPYTHUX JUCTOB U M3 JPYTHX
Tabnuil. CBA3b MEXAY JIBYMs JUCTaMH JOCTUTAETCs 3a CYET BBEACHUS B OJWH JIUCT
(OpMyIIBI CBSI3U CO CCBHUIKOM Ha STYEUKY B IPYTrOM JIMCTE.

3apanue 6. Ha </lucme 2> cozoatime mabauyy - 6e00MOCHb UMO208bIX OYEHOK 3a
1-v111 cemecmp, Ons uezo:

[Iepeumenyiite <Jluct2> B JIACT <lueTrBepThH>
3anonHuTe TAONMIy CChUIKAMH Ha COOTBETCTBYIOLIUE SYEHKH JPYTUX JIUCTOB:
B sueliky A2 3anecure popmyny =Meaununckast unpopmatukal A2.

3nech: Pycckuii s3bIk! — ccbUika Ha Ipyroil Jmct, cuMBoil «!» oOs3areneH; A2 —
aapec sA4Yedkn Ha JMcre <MeaunuHCKas ~HUHPOpPMATHUKA™>, UCIOJIb3YeTCs
OTHOCHUTEJIbHAS aJpecalus.

Pa3smHOXbTEe (popMyny Ha MOCHEAYIOIIHME SYEHKHU CTOIOLAa A M COOTBETCTBYIOIIHE
syerku crosoua B.

B Bemomoctu  3anmosiHATCA  KOJOHKM  «Ney um «DaMuims — CTyJIEHTay.
B  sueiiky C3 3anecute  ¢dopmyny =Megununckas — uHpopmarukal!l 3.
PasmHOXbTE bopmyny Ha MOCEAYOIINE AYECUKN CTOJNIO1IA.
Cronberr 3amOTHUTCS OIICHKAaMHU 3a 1-bIii ceMecTp Mo MEIUIIMHCKON HH(POPMATHKE.
Takum o6pa3zom OyJeT yCTaHOBJIEHA CBA3b MEXAY JUCTOM <l ceMecTp) U JTUCTOM
<MenauiuHckas nHpopMaTHKa >,

3ananme 7. Yoanume nucmol, komopwie He 6y0ym UCHONIB308AMbCA 8 paboyell KHuze
(c 3 no 16).

Jlnst ynaneHuws JMcTta BBIOEpUTE KOMaHIy YAAJUTh W3 KOHTEKCTHO-3aBHCHUMOTO
MEHIO JJi1  SIpAbIMKOB. Jls  ynaneHus cpa3y HECKOJbKUX pabdouux JIMCTOB
IpeIBAPUTEIILHO BBIACIUTE UX ¢ TOMOIbI0 Kinapuiu Ctrl.

Paboma ¢ neckonvkumu okHamu

[Toka undopmarus padbouero aucTa 3aHUMAET OJWH DKpaH, JOCTATOYHO OJHOTO
aucta. Ecam 3TO HE Tak, TO MOXXHO OTKPBITh HECKOJIbKO OKOH M OJIHOBPEMEHHO
OTCJIC)KMBATh HA dKpaHe pa3Hble 00s1acTu padodero (aitna.

3anaunme 8. /Iposepvme npasuibHOCMb 3aN0IHEHUs MAOIUYBL.

OTtkpoiiTe AJis TPOCMOTpa €lle OAHO OKHO. Brimosnute koMaHabl MeHIO OKHO,
Hogoe okHo. B HoBOM 0OKHe BeiOepuTe padounii 1ucT <Pycckuid S3bI1K>.
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BeimonnuTe koManapl MeHI0O OKHO, YIOPAA0YHMTH OKHA, YIOPSAA0YMTH MO3aHKOI.
AKTHBHBIM BCErja sIBJII€TCA TOJBKO OJHO M3 OKOH. J[JI akTMBH3alMU APYroro OKHa
HYKHO HIEJIKHYTh [0 HEMY MBIIIBIO.

3ananme 9. [Ipogepvme, kak pabomaem c643b maod.Iuy.

Ha nucre “Menuuunckas uHdpopmaTika” UCIPaBbTE OJHOMY U3 YUYEHUKOB TEKYIIIHE
OIICHKH C 3 Ha 4.

OO6parutre BHUMaHue! M3meHunach UTOroBas OLIEHKA 3a MEPBYIO YETBEPTh KaK Ha
aucte “MenunuHckas nHGopMaTUKa”, Tak U Ha JIUCTe “1-bIii ceMecTp”.

HcrnipaBbTe TEKyIIME OLIEHKU BEIOPAHHOMY YYEHHUKY OISATh Ha 3.

Cesa3b medicoy gatinamu

CBsi3p MEXy IByMS (haiiilaMu JOCTUTAETCA 3a CUET BBEJCHUS B OJUH (ails hopmyIibt
CBSI3M CO CCBUIKOW Ha Y€Ky B Ipyrom (aitsie. Daiin, KOTOPBIN MOIyYaeT JaHHbIE U3
JIpyroro, HasbIBaeTcsl (ailzioM Ha3HauyeHus, a @ail, KOTOpbI MNPEJOCTABISIET
JaHHBIE, - (HaliJIOM-HCTOYHUKOM.

Kak ToipKO CBsi3b ycTaHaBnuBaetcs, Excel komupyer Benmunny u3 sueiiku B daiine-
UCTOYHUKE B S4eWKy (Qailna-Ha3HayeHus. BenuuumHa B siuelike Ha3HA4YEHUS
aBTOMATUYECKU OOHOBJIISETCSI.

3ananme 10. Ocywecmeume c6a3b MedHcOy AUCMAMU PA3HLIX pAOOUUX KHUE.
3anonnume cmonbey 6 6e00MOCMU OYEHKAMU NO PYCCKOMY A3bIKY, 8358 UX U3 (aiiia
jurnal, zanucannoco na oucke a.

OuncruTe OT OLEHOK cToi0el Pycckuil si3bIK, UCIONIB3YI0 KoMaHAbl MeHI0 IIpaBka,
Ouucturn,Bce.

B stueiiky C3 3anecute hopmyny: =’a:\[jurna.xlsl]Meaunmuckas nadopmaruka’!L3.
‘A:\[Jurnal.xIs]Menutuackas wHpopMaTuka’! - myTh K daitry jurnal.xls u mucry
«MenuuuHckas nHQOpMaTUKa». DTOT MyTh 00S3aTENBHO JOJKEH OBITh 3aKJIIOYEH B
OJIMHapHbIEe KaBbIUKU. MMs (aiina 10IKHO OBITh 3aKIII0OUEHO B KBAJIPATHBIE CKOOKH.
Pa3MHoxbTe PopMyiy Ha nocnenyromue 4 sueiku cTooa.

Cronlen 3amoiaHWICS OLEHKAMH IO MEIWLMHCKOW MH(OpMATHKE S3BIKY, T.€. CBA3b
yCTaHOBJICHA.

3aganue 11. CamocmosmenvHo 3anornume 6e00Mocmsb OYeHoK 3a 1-viil cemecmp no
Opy2otl OucyuniuHe.

3ananme 12. CamocmosamenbHo Hatioume CPeoHO OYEHKY HO KANHCOOMY NpeoMemy.

16. Odopmute oTUeT, BKIIOYAIONIMM CKPUH-IIOTHl KOHEYHBIX PE3YJIbTAaTOB
BBITIOJIHEHBIX 33JlaHUI, MOSACHEHUM K HUM U KpaTKHE OTBETHl HE MEHee, 4eM Ha 5
KOHTPOJIbHBIX BOITPOCOB.

KouTpoJsbHbIEe BONPOCHI

1.HazoBute ocHOBHBIC 371eMeHTHI okHa EXcel.

2. Kak BBOAMTCS TEKCT, GOPMYIIBI, YUCIIa B stuckiku Excel?

3. Kak npoucxouT u3aMEeHEHHE pa3MepoB CTPOK U cToyIoNoB B Excel?

4. Kakue pedcTBUS HEOOXOIMMO BBIIOJHUTH JUIsl BBIIOJHEHUS ONEpaLUid:
nepeMelieHne, KOnMpoBaHue, yaaieHne napopmamnuu B Excel?

5. Uto Takoe OTHOCUTEbHAs, A0COIOTHAS U CMEILIaHHAas ajipecarusi?
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6. Kak ocymecTrisiercs 3amuTa (1 cHATHE) nHDOpManuuy B siueiikax Excel?

7. Yto takoe ¢pyHKImu EXCel, s kakux mened oHr peTHa3HAYCHBI?

8. Kakue cymectByroT popmaTtsl urcen B Excel?

9. Kak ocymiecTisieTcs: meyaTh TaOJIUIBI HA 9KpaHE U IPUHTEPE?

10. Yto Takoe BHeApEHHAas [uarpaMma B 3JIEKTPOHHOM Ta0uie?

11. Kakue cymiecTByOT TUIIbI quarpamm B Excel?

12. Kak mpoucxoauT peaakTupoBaHue quarpamm B Excel?

13. HazoBuTe sTanbl noctpoeHue rpadukos B Excel.

14. Kakue ornepanuy BbIOJHAIOTCS AJI OCTPOCHUSI OJUHOYHOTO Tpadurka’?

15. Kak B Excel ctpouts u peakTupoBaTh COBMEIICHHBIC TPAPUKH?

16. Kak mporcxoauT BEIOOP ONTUMAIBHOTO perieHus 3aaauun B Excel?

17. Kak ocyiiecTBisieTcs NpoBEpKa NPaBUIbHOCTA MAaTEMATHYECKON MOJEIn?
18. Yto Takoe 0a3a JaHHBIX B JIEKTPOHHOU Tabiuiie?

19. Kak npoucxoauT cCOpTUPOBKa U (PUIIBTPALIMS TaHHBIX B 3JIEKTPOHHOU Ta0IuIe?
20. Kak ocyniecTBiIsieTcsl CBA3b MEXAY JIHUCTaMHU OJJHOMN paboueid KHUTH?

21. Ha3zoBuUTE OCHOBHBIE OIIEPALINHU I OCYIIECTBIICHUS CBA3M MEXAy (daiinamu?

HNudopmanuoHHble HCTOYHUKH

1. Kommerorepunie Buaunoypoku /URL: http://compteacher.ru/microsoft-office/1131-
samouchitel-excel-2010-chast-1-onlayn-obuchenie.html

2. Camoyuurenb pabotsl ¢ Excel //URL: http://www.teachvideo.ru/course/380

3. DIEKTPOHHBIE TaOJIHIIBI. [TpesenTanus. /URL:
http://prezentacii.com/informatike/4808-elektronnye-tablicy.html



http://compteacher.ru/microsoft-office/1131-samouchitel-excel-2010-chast-1-onlayn-obuchenie.html
http://compteacher.ru/microsoft-office/1131-samouchitel-excel-2010-chast-1-onlayn-obuchenie.html
http://prezentacii.com/informatike/4808-elektronnye-tablicy.html
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4. TEKCTOBBIE PEJAKTOPBI (HA IPUMEPE WORD)

Heas paGoThl: 3akperuieHHe 3HAHUM pabOThl C TEKCTOBBIMU PEAAKTOPAMH,
MOJIYyYeHHBIMU B TIPOIIECCE OCBOCHMS 00pa30BATENBLHOTO CTaHJIAapTa OCHOBHOIO
o61ero oopasoBanus, Ha ipumepe peaaktopa Word, 10cTaTouHbIMHU IJ1s1 TIOJTOTOBKH
JIOKyMEHTAIUH MEAUIIMHCKOTO XapaKTepa.

Kpartkue Teopernyeckue CBeIeHUsI.

0630p mexkcmoswix pedaKxmopos 011 KOMnblomepd.

HeoTbpemiiemoli 4acTbio pabOThl KOMIBIOTEPA SIBISETCS TEKCTOBBIN PEIaKTOpP.
bnoknom. D10 camblii NPOCTOM W HE3aMBICIOBATBIA TEKCTOBBIA PpPENAKTOP B
Windows. DTOT TEKCTOBBIA pPEAAKTOP MCHOJB3YEeTCS ISl KaKUX-JIHMOO 3aMETOK,
HeOombMX (hpa3 U MPOYUX MOMETOK. MHOTME MPOrPaMMHUCTHI B OJIOKHOT KOIUPYIOT
pa3JINYHbBIE KOJIbI, KOTOPbIE B BJIOKHOTE OCTAarOTCS B MEPBO3AAHHOM BHIE, TaK Kak
Oonee TOPOJABUHYTHIE TEKCTOBBIE pENAKTOPbl MOIYT HX paclo3HaBaTh U
peoOpa3oBbIBaTh BU3YaJIbHO, B UTOTE Tepsisl yacTh koja. Taxke B BiiokHOT ynoO6HO
KOIIMPOBaTh IAPOJIH, CCBUIKM W KOHCOJBHBIE KOMAaHIbI. BIIOKHOT mocrasisercs
HapsAy CO CTaHJAPTHBIM IPEAYCTAHOBJICHHBIM ITAKETOM IPOIPaMM OIEPAaLOHHOU
CUCTEMBI, 110 CYTH, SIBJISIETCS OCCIIaTHBIM.

T T e wee - OB

B onepanmonnoii cucreme Linux ecth cBo# anasnor 6iokHoTa — gedit. [Iporpamma 1o
GyHKIUSIM ¥ Ha3HAYSHHUIO aOCOIOTHO UACHTHYHA ¢ aHajorom u3 Windows.
[TperMyIIeCTBO JaHHBIX TEKCTOBBIX PEJAKTOPOB B TOM, YTO OHH MPOCTHl H
KOMIIAaKTHBI, 3TO HJAeajbHBIA BapUaHT I IMOMETOK M XPAaHCHHS DJIEMEHTOB KOJA.
HenocrarkoM maHHOTO pemakTopa TEKCTa SBIISIETCS €r0 MPEUMYIIESCTBO - M3JTHIITHSS
npocTaTa, KoTopas He 1aé€T BO3MOXKHOCTh MTPOU3BOIUTH O(hOpPMIICHUE TECTa.

3 B = - TER

Notepad++. [lns Goniee MpOJBUHYTHIX KOMITBIOTEPHBIX MMOJB30BATEIICH JY4Ile BCETO
noJonér pacmmpenHas Bepcusi O0igokHoTa — Notepad++, koTopas umeeTr Oonbloe
KOJIMYECTBO (PYHKITUH, HO TIPU 3TOM OCTAETCS BCE TeM K€ OJOKHOTOM. 3arpy3uTh
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OMOKHOT MOXHO ¢ odunmanbHoro caiita mporpammer Notepad-plus-plus.org.
[Iporpamma umeet pycckuil uaTepderic U pacnpocTpaHseTcst OeciaTHoO.
PO T PyC che

-
= o
: T~ I

b e i A- Exam

WordPad

MasterServise24.ru

WordPad. WordPad — sto emé oauH cTaHZapTHBIA TEKCTOBBIA PEOAKTOp, KOTOPBIM
MOCTABJISIETCS B TEpeyHe mpeaycTaHoBleHHbIX B Windows mnporpamm. 3aberas
Harnepén, yToObl OoJiee TOYHO OMHCATh JIAHHYIO MPOTpaMMy, CTOUT CKa3aTbh, YTO
WordPad 310 uTo-TO cpenmnee mexay OnmokHoroM u Microsoft Word. To ecth
WordPad umeet mpocTyio OCHOBY, Kak U BJIOKHOT, HO B HEro BKJIFOUEHBI HEKOTOPHIE
anemMeHThl odopmieHuss Tekcta w3 Word. Takoe coueranuwe: mpoctora +
MUHUMAJIBHBI  Habop (QyHKOUA Uit OoQOopMIIEHUS, JENalT €ro JI0BOJBHO
NPUBJIEKATEIbHBIM 11 HAa0Opa MPOCTOr0 TEKCTa, HE TPeOyIIEero ocodoro
opopmnenusi. WordPad — wpaeanbHblii BapuaHT a1 T€X, KOMY HY>XHO HaOHUpaTh
MPOCTHIE TEKCTOBBIE JTOKYMEHTHI, WCIOJB3YS JaHHYIO MPOrpaMMy, BBl CMOXKETE
COKOHOMUTHh Ha ToKkynke Microsoft Word, Tonpko ydTHTE, 4YTO MPOBEPSET
MIPaBOMMCAHUE TIPOTPaMMa OYEHB TUTOXO.

3-B Ve R v A am-p ey -

- AA4A

LibreOffice. 3nauanbHO JaHHBIA OGUCHBIA MAKET ObUT CO3[aH IS ONEPAllMOHHON
cuctembl Linux, cMmeHuB ycrosBimiics Ha To Bpemsa OpenOfficeOrg, koTopslii
CYILIECTBYET U MOHBIHE. 3aTeM Oblia BbimyiieHa Bepcusi LibreOffice mog Windows.
Ecnu Bkpariie onucarh gaHHbIA opucHbIA naket, To 310 Word 2003 roga ¢ He o4eHb
XOpOIIUM Ka4ecTBOM MPOBEpPKU MpaBomucanus. Ho B TO ke Bpems, 4TO MOXKHO
XOTeTh OT OecIuiaTHOTO TeKCToBOro pemaktopa? [ns OeiToBbIX HY)1 B Windows u
Linux, 4ToOBI COXpaHWTh HAa KOMIIBIOTEPE W pacredaraTtb KpacuBO OOpaMIIEHHBIM
TEKCT — 3TO ONTUMAJIbHBIA BApUAHT, TAK KaK HE HY)KHO TPATUTh JIUIIHUE CPEICTBA HA
NOKYTIKY o¢ucHoro nakera ot Microsoft. 3arpy3utb oduchbiii naker it Windows


http://notepad-plus-plus.org/
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MokHO co ctpannuku LibereOffice, kak Obuto cka3ano panee, B Linux oH ycTaHOBIICH

110 YMOJIYaHHMIO.
=

Microseft WORD

Microsoft Word. [/laHHOoe mpuioKeHHE HECIpOocTa fABJSIETCA (pIarMaHoM, TakK Kak
JIaXke 1o cei JIeHb, Y HEro HEeT aHAJIOr0B, KOTOPBIE Obl CMOTJIM BOILUIOTUTH KPACUBBIM U
yI0OHBIN HHTEp(eic, ¢ OOIBIIMM KOJIMYECTBOM (DYHKIMH, I PEAAKTUPOBAHMS U
opopmieHuss TekctoB. OH MO TIpaBy CYWTAETCS CaMbIM JIYYIIAM TEKCTOBBIM
penaktopom B Windows 7 u Windows 8 u Oosiee mo3zanue Bepcuu. Word — 3TO
HE3aMEHHUMBIM PEIAKTOP TEKCTOB JJIsl TI0OOT0 MOJIH30BATEIISI, KOTOPOMY HEOOXOAMMO
9acTO 3aHMMAThCS HAOOPOM TEKCTOB M TOKYMEHTOB. [[OMHMO 3TOTO CTOWT OTMETHTH
XOpoIIee KadyecTBO MpoBepku opdorpadum B TEKCTax, YeM HE MOXKET MOXBACTATHCS
HU OJMH TEKCTOBBIN PeIaKTOp IJisi KoMmmbioTepa. EnuacTBeHHBIM HenocTaTkoM Word
SIBJISIETCS €T0 1IeHAa, TaK KaK 3a caMbli OO/KETHBIN O(UCHBIM MTaKET BaM HEOOXOIUMO
Oyner BbLIOKHUTH Topsiaka 3 000 py6Onieit, 9ro goctaTouyHo Aoporo. TeM He MeHee,
€CJIM BBl YaCcTO CTAJKMBAETECh C HEOOXOAMMOCTHIO Habopa TEeKCTa, TO TYT Yy Bac

BBIOOpA PAKTUYECKU HE OCTAETCS, KaK MpruoOpecTH opucHbIN makeT oT Microsoft.
@ - ==

Texcmoswlii peoakmop owuaauu. [J{aHHBIA BHJ PEJAKTOPOB TEKCTa IO3BOJSAET
HAaOMpPAaTh TEKCThl HEMOCPEICTBEHHO Ha yAalEHHOM cepBepe B MHTepHeTe — OHJaliH.
[TpeumymiecTBa OYeBUAHBI — HAOPAHHBIM TEKCT Cpa3y K€ COXpaHSAETCs B 00JayHOM
XpaHWIMLIE U ITOOTOMY JOCTYII K TEKCTYy MOYKHO OTKPBITH Cpa3y € HECKOJbKUM
NOJIB30BATENSIM (M JaXke pelaKTUPOBAaTh BMECTE), @ TAKKE€ CAMOMY MMETh JOCTYN K
JAHHBIM JOKYMEHTaM CO BCE€X CBOHUX YCTPOWCTB, KOTOpPBIE IIOAKIIIOYEHBI K
WNurepHery. bmarogaps 3ToMy Bam HE CTpalllHA NOTEPsl AAHHBIX WIM OTKJIIOYEHHE
CBETA — JOKYMEHT BCEraa 1ocTyneH B MHTepHere.

Hamnyumum  onnaiiH  pemaktopoMm Tekcta siBasercss cepBuc  Google/luck.
3apeructpupoBaB cede 00JauHbI AUCK, BB CMOYKETE CO3/1aBaTh Ha HEM TEKCTOBBIC


http://ru.libreoffice.org/download/
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JOKYMEHTHI. J[13aiiH, KOHEUHO, TAKUX JTOKYMEHTOB 0c000#1 KpacoToi He OJemeT, HO
OHa TYT 0CO0O0 HH K 4eMy, TaK Kak 3TO JIMIIHSS Harpy3ka Ha VHTepHeT-KaHal, 1a u
raaBHoe 3To Habop Tekcra. [IpoBepka opdorpaduu npomsBoauTcs Opay3epom, 4TO
KOHEYHO HE WJICANIbHBIN BapUaHT, HO U HE caMblil TI0oXoi. K mpenmyrecTBaMm MOKHO
OTHECTH M OECIUIATHOCTh CEPBHCA, YTO HEMATOBKHO. JIOKyMEHT MOXHO Cpasy Xke
COXPaHUTh HA KOMIIBIOTEPE, €CIIH B 3TOM Oy/IeT HEOOXOUMOCTb.

K OecruiaTHBIM TEKCTOBBIM PEIAKTOPAM OTHOCSTCS

e OpenOffice.org 4.1.2 becrutatHass W KayecTBEHHAs allbTepHATHBA OQHCHBIM

rmakeTaMm, B ToM umuciie 1 MS Office.
....... K

[t . .
] Notepad++ 6.9.2 Pemaktop TEKCTOBBIX (DailIOB C MOJICBETKOW CHHTaKCHCA
OTPOMHOTO KOJIMYECTBA SI3BIKOB TIPOTPAMMHUPOBAHUSI.

NN

Sy

Kingsoft Writer 9.1.0.4550 becruiaTHbIii TeKCTOBBIN peaakTop ypoHs MS Word.

Lﬁ“ Notepad2 4.2.25 BbeICTpbIii M MajJCHBKUH 1O pa3Mepy TEKCTOBBIH peaakTop C
MOJICBETKON CUHTaKCHCA.

| /7 . . . .
=1 Document.Editor 2016.4 HeGoubmioii OeCIuTaTHBIN peIakTop TEKCTOBBIX (DaiiiioB,
KOTOPBIM OTINYAETCSA MPOCTOTON B UCIIOJIB30BAHUH.

&AbiWOfd 2.9.4 becruiatHbIl KpocCIUIaTOPMEHHBIN TEKCTOBBIM MPOIECCOp IS

BCCX OCHOBHBIX OIICPAIIMOHHBIX CHUCTCM.

[
WM Spell-Checker 2.1.0.115 Spell Checker — 3To mporpamMma, npeaHa3HadueHHAs IS

poBepku opdorpaduu BBEACHHOTO C KJIABHATyphl TEKCTa, a TaKXKE TEKCTa
Haxojs1erocs B 0ydepe oomena.

Vim 7.4 Vim - 310 oiuH 13 HauOoJjee CTapbIX M MOIIIHBIX TEKCTOBBIX PEIaKTOPOB
B MUpE.

H
wd Microsoft Office Compatibility Pack 2007 File Formats 4 IIpuiosxenue, koTopoe
JienaeT BO3MOKHbBIM OTKpbITHE (haiinoB DOCX B 0onee pannux Bepcusix MS Office.

BBredB 3.0.3 Bred 3.0.3 - npocToii 1 pyHKIIMOHATBHBIH TEKCTOBBIN PEIaKTOP.
U|AkelPad 4.9.8 TIpocToii TEKCTOBBIN PENAKTOP C OTKPHITHIM UCXOAHBIM KOJIOM.

“Y IBM Lotus Symphony 3.0.1 Orminusblii pegakTop TEKCTOB, ¢ IOMOLIBIO
KOTOPOIr0 HA0Op WM PeIaKTHPOBAHHME YK€ CO3JaHHOIO MaTepuana OyaeT CaMbIM
JIOOMMBIM 3aHSITHEM.

@SCiTE 3.6.5 IlonHOPYHKIIMOHATBHBIA TEKCTOBBIM PEAAKTOP C BO3MOXKHOCTHIO
MOJICBETKU KOJIa.


http://soft.mydiv.net/win/download-OpenOfficeorg-for-Windows.html
http://soft.mydiv.net/win/download-Notepad-plus-plus.html
http://soft.mydiv.net/win/download-Kingsoft-Writer.html
http://soft.mydiv.net/win/download-Notepad2.html
http://soft.mydiv.net/win/download-Document-Editor.html
http://soft.mydiv.net/win/download-AbiWord.html
http://soft.mydiv.net/win/download-Spell-Checker.html
http://soft.mydiv.net/win/download-Vim.html
http://soft.mydiv.net/win/download-Microsoft-Office-Compatibility-Pack.html
http://soft.mydiv.net/win/download-Bred3.html
http://soft.mydiv.net/win/download-AkelPad.html
http://soft.mydiv.net/win/download-IBM-Lotus-Symphony.html
http://soft.mydiv.net/win/download-SciTE.html
http://soft.mydiv.net/win/download-OpenOfficeorg-for-Windows.html
http://soft.mydiv.net/win/download-Notepad-plus-plus.html
http://soft.mydiv.net/win/download-Kingsoft-Writer.html
http://soft.mydiv.net/win/download-Notepad2.html
http://soft.mydiv.net/win/download-Document-Editor.html
http://soft.mydiv.net/win/download-AbiWord.html
http://soft.mydiv.net/win/download-Spell-Checker.html
http://soft.mydiv.net/win/download-Vim.html
http://soft.mydiv.net/win/download-Microsoft-Office-Compatibility-Pack.html
http://soft.mydiv.net/win/download-Bred3.html
http://soft.mydiv.net/win/download-AkelPad.html
http://soft.mydiv.net/win/download-IBM-Lotus-Symphony.html
http://soft.mydiv.net/win/download-SciTE.html
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ul
WM TextMaker 7.0 TextMaker - TeKCTOBBIi pemakTOp s 3aMEHbI CTaHAAPTHOTO

osiokHOTa Windows.

: TextEdit 3.0.0.483 TextEdit - TekcToBbIii pemakTOp, MOAAEPKUBAIOIINI
TIOJICBETKY CHHTAKCHCA U BKJIAJIKH.

= Texmaker 4.5 TekcToBbIli pemaKkToOp, OPHEHTHUPOBAHHBIA Ha paboOTy ¢

nokyMmentamu B ¢popmate LaTeX.
Fra

8 XP Text Editor 1.06.2

@«ConTEXT 0.98.6 ConTEXT — aT0 ManeHbkui, OBICTPBIN M MOIIHBIA TEKCTOBBII
penaKkTop.

@Blueflsh 2.2.9 TlponBUHYTBHIA TEKCTOBBIA pPEIAKTOpP, KOTOPBIA MPUTOIUTCS
IPOrpaMMUCTaM U BeO-pa3pabOoTUHKaAM.

npeaHa3HauYeHHe KOTOPOU — ATO MEePeBOJI TEKCTa,

¥ Atom 1.8.0 YoOHBIN TEKCTOBBIA pEaKTOp C MparMaTudHbIM UHTEpdercoM u
HOIICBGTKOI/I CUHTaKCHCA.

*fr’:} Nepormud 3.7 Build 037 Hepormud — MHOTOQYHKIIMOHATBHBIH TEKCTOBBIM
penaKkTop, OPUEHTUPOBAHHBIN HA Pa0OTY C PyCCKUMHU TEKCTAMHU.

ETestReader 5.03.02 TIlporpamma sBisieTcss OOOJIOYKOM JJii  MPOBENCHUS
tecTupoBaHusi. OCHOBHBIM IITIOCOM KOTOPOM SIBIISIETCA TO, YTO TEKCT MOXKHO
HaOMpaTh aOCOIOTHO B JIIOOOM PEIaKTOPE.

%TeKCTOBHK 1.10.1 TekcToBHK - HEOOJBIOW TEKCTOBBIM PETAKTOP MJIS 3aMCHBI
cranaapTHoro 6yokHota Windows.

Word List Creator 1.0 Create Word Lists from text Files.

ul
WM Texter 2.16 build 524 Texter - (yHKIHMOHANBHBI TEKCTOBBIA pPEIAKTOP,

MpeIHA3HAYCHHBIN JJ1s1 3aMeHbI biiokHOTA.

®WriteM0nkey 2.7.0.3 WriteMonkey - wHacrosmmii 13eH-COPT, TEKCTOBBIMA
PENaKTOp C ype3aHHBIM IOJIb30BATEIILCKUM HHTEP(EHCcOM, KOTOPBIH OCTaBJISIET Bac
HaeJIMHE CO CBOMMH MBICIISIMH.

[;-NotepadTabs 4.0.0 IIpocToit 1 y10OHBIN OJIOKHOT, UMEIOIITUH MHOTOBKJIaJ0YHbIN
uHTEepENC U MO3BOJISAIONIUNA OTKPBITH OJHOBPEMEHHO HECKOJIBKO TEKCTOBBIX (ailioB
B Pa3HbIX BKJIAJKaX.


http://soft.mydiv.net/win/download-TextMaker.html
http://soft.mydiv.net/win/download-TextEdit.html
http://soft.mydiv.net/win/download-Texmaker.html
http://soft.mydiv.net/win/download-XP-Text-Editor.html
http://soft.mydiv.net/win/download-ConTEXT.html
http://soft.mydiv.net/win/download-Bluefish.html
http://soft.mydiv.net/win/download-Translit-Coder.html
http://soft.mydiv.net/win/download-Atom.html
http://soft.mydiv.net/win/download-ieroglif.html
http://soft.mydiv.net/win/download-TestReader.html
http://soft.mydiv.net/win/download-Tekstovik.html
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?Zim 0.65 Y100HBIN TEKCTOBBIM PEIaKTOp, PACCUUTAHHBIM HAa CO3JIaHHE CTPaHUIL
st Wiki.

Z MEdit 1.2.0 IIpocTeHbKH i, TEKCTOBBINA PEIAKTOP C MOJCBETKON CHHTAKCHCA.

(|
WM LidaEd 1.2 LidaEd - TekcToBBIi pemakTop, MOACPKHUBAIONINN padoTy ¢

U300paKeHUSIMH, TaOIUIIaMu U ToKyMeHTamMu Word.
b

7 GridinSoft Notepad LITE 3.3.1

# T"-:-Notepad X2.1.2

Angel Writer 3.2 Build 400 JTanHast mporpaMMa o0JICTYUT BaM YTECHHUE, IPOCMOT]
AV PEJAKTHPOBAHHE IOKYMEHTOB K ¢aiios.

_é' Win32Pad 1.5.10.4 Win32Pad - TeKCTOBBIi peakTop JJIs 3aMEHBI CTaHIapPTHOTO
onmokHoTa Windows.

QAIGX.l 2.0 RC5 VY 106HBINM TEKCTOBBIN peaaKkTop.

I_J' TED Notepad 6.0.2 Beta  ®yHKIMOHAIBHBIA  TEKCTOBBIH  pEIaKTOp,
MOJIICPKUBAIOIINIT  MHOXKECTBO TOPSYHMX KJIABHIL, I[O3BOJIAIONIUNA  YIPABIATH
oydepom oOMeHa u Jip.

‘@EditPad 7.3.8 Lite Muoro¢yHKIHOHAIBHBINA TEKCTOBBIH PEAAKTOP C MOMACPIKKOM
BKJIQJIOK.

! Simple Text Editor (Sted) 1.3.1 HeGonbiioi TEKCTOBBIN peaakTOp MpPU3BAHHBIM
3aMEHUTh CTAHAAPTHBIM CUCTEMHBIN BIIOKHOT.

nUniqway Poetic 1.4 Unigway PoOetiC - TeKCTOBBIN PEeIakTOp C BO3MOXKHOCTBIO
MIOJICBETKH CHHTAKCHCA.

@ Virtual Keyboard 4.0 HeOomnbmas, Ho MHOTO(GYHKITHOHATIbHAS TporpaMma Jijist

Habopa TEeKCTa Ha PA3IMYHBIX SI3bIKAX MPU MTOMOIIHA KOMITBIOTEPHOU MBIIIITH.

[
WM BepcrkaTekcraKumxkkoit 5.11  BepctkaTekcraKumxkkoir -  Makpoc IS

TeKCTOBOTrO penaktopa Microsoft Word, mosBosstonuii BepcTaTh TEKCT B BHUIC
KHIDKKH, KOTJIa Ha OJTHOM CTpaHHUIIe pa3MEIaloTCsl Cpasy JABa TEKCTOBBIX OJIOKa.

metapad 3.6 BeicTphiii, HEOOMBIIONH O pa3mMepy M aOCOIIOTHO OeCTUIATHBIM
TEKCTOBBIM PENAKTOP, CO3JAaHHBIA IS TIOJHOW 3aMEHbl CTaHAApPTHOro biokHOoTa
Windows.

% EControl Syntax Editor 3.00 EControl Syntax Editor - ¢yHkunroHaIBHBIN
TEKCTOBBINA PEIaKTOP, OPUEHTUPOBAHHBIN HA pabOTy C KOJIOM.
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P . .
Rusred 11 Rusred - TeKCTOBBIN PeIaKTOP, OTIMYAIOLIUICS OT IPYTHX MMOJO0OHBIX
MporpaMM HaJIM4YKEeM COOCTBEHHOMU Irpaduyeckoi pycupuImpoBaHHON KIIaBUATYPHI.

E.'l OBepect WYSIWYG 1.0.0.88 DBepect WYSIWYG - TekcTOBBII pemaxTop,
noaaepxkuBaromuii RTF, GuHapHbIi 1 cOOCTBEHHBIN TETOBBIN (hOpMaThl TOKYMEHTOB.

IMopsaok BeINoJIHEHUs] padOTHhI.

1. N3yuurte TeopeTnueckuii MaTepuall.

2. CocTtaBbTe B TEKCTOBOM PCOAKTOPC CJ'IGI[YIOHII/Iﬁ JIMCT:

TEKCT Ha pycckoM si3bIKe O0bexT-pucyHok (6ok-cxema) | Oobekt - Excel

Q®opmyna ¢ natuHckumu | [lepeBog TeKcTa Ha | DopMyna CcO CMEUIaHHBIMU

CHMBOJIAMU AHIJIMACKOM M KHUTACKOM | CHMBOJIaMU

A3BIKAX

Oonext-Word-art JrarpamMMa OOBEKT  —  pUCYHOK — —
COOCTBEHHBIN PUCYHOK
cpeacreamu Word

B kaxaom »siemeHTe TaONMIBI HEOOXOJUMO MPUMEHATH PAa3HOE BBIPABHUBAHUE
TEKCTa U pa3Hble MIPUQTHI.

3. CxonupyiiTe 11000 TEKCT M3 MEAMUIIMHCKOTO CIpaBOYHHMKA (O00OBEMOM HE
MeHee 3 cTpaHull). BeigenuTe B HEM KIIIOUEBBIE CIIOBa (HE MeHee TpeX) U 0hopMUTe
UX B BUJE CCBLUIOK.

4, B Tekcre u3.1.3 BBIIECIUTE HA3BAHUE IJIaB M OPTraHU3YWTE aBTOMATUUYECKOE
COCTaBJICHHE COZCPKAaHUS 10 HUM.

5. BrimonHuTe aBTOMaTHYECKOE COCTaBIeHUE pedepaTa TEKCTa.

6. Bemonuure 1.2 B 11000M  TEKCTOBOM  PEIaKTOpe, MPUBEIACHHOM B
TEOPETUYCCKHUX CBEICHUSAX K padore (oTiuunom ot Word).

1. OdopmuTe oTYET, BKIIOYAIOITUI OMMCAHNE BBITTOTHEHHBIX JEHCTBUN M CKPUH-

IIOTHI pe3yJbTATOB, OTBETHI HA KOHTPOJILHBIE BOMPOCHI (HE MeHee 3).

KoHTpoJsbHBIE BONIPOCHI.

1. ®yHKIMOHATBHOE Ha3HAYECHHE TPaUUECKUX PEIaKTOPOB.

2. KakoBbl Ha3HaY€HUE U OCHOBHBIE (DYHKIIUU TEKCTOBBIX PEJAKTOPOB?

3. KakoBbl OCHOBHBIE METOJABI 3aIlyCKa HA BBIIIOJIHEHUE MPOrPaMMBI TEKCTOBOIO
penaktopa Word?

4. TlosicHuTe CTPYKTYpy OKHa TEKCTOBOro pemaktopa Word u Ha3HaueHHE €ro
DJIIEMEHTOB.

5. KakoBbl pexxuMbl OTOOpaXeHHsSI TOKyMEHTa B OkHe pemakropa Word u B uyem
pa3HULA MEKy HUMU?

6. Kakue HemeuaTaeMble 3HaKH MOXKET OTOOpakaTh Ha HKpPaHE TEKCTOBBIN PENaKTOp
Word?
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7. B 4uem cyTb omepauuii OTKpHITUS W coxpaHeHusi aokymeHta Word? Kaxosa
pa3HUIIA MEKYy KOMaHIaMH COXPAHECHHUS?

8. KakoBbI OCHOBHBIE METO/IbI IIEPEIBUIKEHUSI TEKCTOBOI'O Kypcopa M0 TIOKyMEHTY?

9. Kakue oOCHOBHbIE METOJbl BBIIEICHUS PA3NUYHBIX (PArMEHTOB TEKCTa
npenocTaisieT TeKCToBbIN penakTop Word? [osicHure ux.

10. TlosicHuTe CTaHIAPTHBIM aNrOpUTM KOIMPOBAHUS U IEpEeMElIeHUs (pparMeHTOB
TekcTa. KakoBbl pa3nuyuss B OTOM QJITOPUTME IIPU  BBIIIOJIHEHUM OIEpalyi
KOIIMPOBAaHUS U NIEPEMEILECHUS?

11. B uyem cyTp omnepauuii KONUPOBAHUSA U IEpPEMEIEHUs (PParMEeHTOB TEKCTa
metogoMm meperackuBanus ("Drag and Drop" — "lleperamuts u Ypouuts")? Uem
OTJIMYAETCS TPOLECC BBIIOJIHEHHS 3THM METOJOM OIEepaluil KOIHUPOBaHUS U
IIEPEMEILICHHUS ?

12. Yto takoe Bydep oOmeHa, u KakuMHu 0COOCHHOCTSMHU OH 00naaaer?

13. B yem cyTbh (popMaTUpOBaHUsI CUMBOJIOB, a03a1I€B U CTpaHULL?

14. B xakux equHUIAX U3MeEpseTcs pa3mep mpudra?

15. Kakue HauepTaHHsi CHMBOJIOB BO3MOXHBI B JoKyMeHTax Word?

16. Kakue Bubl BbIpaBHUBaHMS a03alleB TEKCTaA JONYCTUMBI B ToKyMeHTax Word?

17. KakoBbl Ha3HA4eHME U OCOOCHHOCTH HCIIOJIb30BAHUS OCHOBHBIX 3JIEMEHTOB
MacIITaOHOU

JUHENKH?

18. Kakue BHIBI CIUCKOB HUCHOJB3YIOTCS B JOKyMeHTax Word, ¥ KakoBbl HX
0cOOEHHOCTH?

19. TlosicHuTe cMbICT U Ha3HAYCHHE TOJIEW CTpaHUIlbl (BEpXHEro, HUKHETO, JIEBOTO,
IpaBoro, neperJeTa, KOJIOHTUTYJIIOB).

20. KakoBbl OCHOBHbIE TpeOOBaHUSI K O(OpPMIIEHHIO O(PUIMATBHBIX TEKCTOBBIX
JIOKYMEHTOB.

NupopmannoHHbIE HCTOYHUKH.

1. Kak paboTaTh C PEIaKTOPOM Word JURLL:
http://www.neumeka.ru/microsoft_word.html

2. Pabota ¢ opucubsiMu nporpammamu /URLL: http://www.autoaf.ru/docs_office.htm
3. Texcrosbie penakropsl /URLL: http://shkolo.ru/tekstovyie-redaktoryi/
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5. TPA®OUYECKHE PEJAKTOPBI. CO3JJAHUE NMPE3EHTAIINI

Heanb paboThl: OBIaJEHUE MPAKTUYECKUMHU HABbIKaMH pabOThl B TpaduyueckoM
peaaKkTopax u CO3JAaHHUM MPE3CHTAIIHH.

Kparkue Teoperndeckue cBeieHU.

[IpencraBienne JaHHBIX HA MOHUTOPE KOMITbIOTEpa B IparueckoM BHJIE BIEPBBIC
ObLIO peanu3oBaHo B cepeauHe 50-X rofoB misa Oonbmiux DBM, nmpuMeHsBIIUXCS B
HAy4YHBIX U BOEHHBIX HccienoBanusax. C Tex nmop rpaduyueckuit crnocod oToOpaxeHus
JAHHBIX CTAJI HEOTHEMJIEMOM YacThIO MOJABISIOIETO YHCIIa KOMIBIOTEPHBIX CUCTEM,
B 0COOEHHOCTU MepcoHanbHBIX. KomMmnbioTepHast rpaduka-3To crennaibHas 00aacTb
uH(DOpPMATUKH, H3y4arollas METOAbl M CpeAcTBa CO3JaHusl U 00paboTKU
M300paKEHHI C MOMOUIBIO MPOTPAMMHO-ANNAPATHBIX BEIYMCIUTEIbHBIX KOMILIEKCOB.
OnHa 0xBaThIBa€T BCE BUABI U (DOPMBI IPEACTABICHUS N300paXKEHUM, JOCTYITHBIX IS
BOCIIPUSATHS YEIOBEKOM JIMOO HA 3KpaHe MOHUTOPA, JTUO0 B BUJE KOIHMH HA BHEIIHEM
Hocutese (Oymara, KUHOIUIEHKA, TKaHb U IIpoYee).

be3 koMmmbploTepHONM TrpauKd HEBO3MOXKHO MPEACTaBUTh CceO€ HE TOJBKO
KOMITBIOTEPHBIN, HO U OOBIYHBIN, BIOJHE MaTepUalibHbIN Mup. Ha ceroaHsHmuii 1eHb
KOMIIBIOTEPHI U KOMIBbIOTEPHAsl Tpauka HEOThbeMJIEMAasi YacTh KU3HU COBPEMEHHOIO
obmectBa. s mpumepa Ha30BEM MeIUUUHY (KOMIBbIOTEpHas Tomorpadus),
Hay4yHbI€ HMCCIIEOBAHUS (BU3yallM3allds CTPOCHMsI BELIECTBA, BEKTOPHBIX MOJEH U
JIpPYTUX JaHHBIX), MOJEIUPOBAHUE TKAaHEW W OAEXKIbl, OMBITHO-KOHCTPYKTOPCKHE
pa3pabOTKH, pEeKJIaMHBbIE IUTHI, IBETHBIE XypHAJIbI, crield(PPexTsl B puiibmax — BCE
ATO B TOW WJIM MHOW Mepe MMEET OTHOIIEHUE K KOMIbIOTepHOU rpaduke. [TosTomy
CO3JaHbl MPOTPaMMBbI JUISl CO3JAHHMS W PEIAKTUPOBAHUS HU300pAKEHUN, TO €CTh
rpaduuecKue peakTopshl.

Jns  ob6paboTku H300pa)kKeHU Ha KOMIBIOTEPE UCIOJIb3YIOTCS —CIELUaIbHbIE
nporpamMmsel - rpaduueckue pemakTopsl. ['paduyeckuil pegakTop - 3TO Iporpamma
CO3/1aHusl, PEJaKTUPOBAHUS U IPOCMOTpa rpapuuecKux N300pakeHUH.

PaccmoTpum HekoTOpbIe U3 TpaduUeCKUX PelaKTOPOB:

DI paguueckuii pedakmop Paint - npocTOil OMHOOKOHHBIN TpauUeCKUil peaakTop,
KOTOPBIA  TO3BOJISIET  CO3/1aBaTb M PEAAKTUPOBATh  JIOCTATOYHO  CIIOXKHbBIE
pucynku. OkHo rpaduueckoro pegakropa Paint umeet cranmapTHsiii Bua (puc.l).
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2) Photoshop ¢upmer Adobe MHOTOOKOHHBIN TpadHUUECKUIl PEeNnakTOp MO3BOJISIET
CO3/1aBaTh U PEIaKTUPOBATh CIOKHBIE PUCYHKH, a TaKkKe 00pabaThiBaTh rpaduyeckue
nzoopaxenus (Qpororpadun). CoaepKUT MHOKECTBO (WIBTPOB i1 00paOOTKH
dbotorpaduit (M3MeHEHNE IPKOCTH, KOHTPACTHOCTH H T.1I.).

3) IIpoepamma Microsoft Draw - Bxonsuias B komiuiekt MS Office. Dta nporpamma
CIY’KUT ISl CO3/IaHUsI Pa3UYHBIX PUCYHKOB, cxeM. OObIYHO BbI3bIBaeTCa U3 MS
Word.

4) Adobe Illustrator, Corel Draw - mporpaMMbl HCIIOIB3YIOTCS B U3IaTCIIHCKOM JIEIIE,
MO3BOJISIET CO3/1aBaTh CJIOKHBIE BEKTOPHBIE N300PAKEHHUS.

N300paxenus B rpaQuecKux peJakTopax XpaHaTcs Mo-pa3HOMY.

Pacmposoe uzobpasxcenue XpaHuTCa € TOMOLIBI0 TOYEK PA3IMYHOTO I[BETa
(nukceneil), KOTopble 00pa3ylT CTpOKM M cronOubl. JIoOoil mnukcenb HMeer
¢buKCHpOBaHHOE TIOJNOKEHHWE M IIBET. XpaHEHHE KaXXJAOro TMHUKcens Tpelyer
HEKOTOPOTO KOJMUYecTBa OUT MH(POPMAIIMU, KOTOPOE 3aBUCUT OT KOJIMYECTBA IIBETOB
B N300pakKeHUH.

Bexmopuvie uzobpasicenus GopmMupyrorcs u3 00bEKTOB (TOUKA, JTUHUSA, OKPY>KHOCTh
u T. J1.), KOTOpBIE XpaHATCS B MaMATH KOMITbIOTEpA B BUJIE TpapuuecKuX MPUMUTHBOB
Y OMKCHIBAIOIINX UX MAaTEMaTHYECKUX POPMYIL.

Hampumep, rpaguueckuii IpUMUTHB TOYKA 3a/1a€TCS CBOMMHU KoopauHatamu (X, V),
auHus — koopauHatamu Hadana (XI, Y1) m xonma (X2, Y2), OKpyXHOCTb —
KoopauHatamu 1ieHTpa (X, ¥Y) u paauycom ®, npsiMOyroJbHUK — BEIMYMHONW CTOPOH
U KoopauHaTamu jeBoro BepxHero yria (XI, Y1) u nmpaBoro HuxkHero yria (X2, V2)
u 1. JI. 114 Kaxaqoro mpuMHUTHBA Ha3HAYAETCS TAKXKE 1IBET.

Taxum 00pa3om, pa3mMyaoT PacTPOBBIE M BEKTOPHBIEC TpauuecKre peaaKkTophI.
Bexmopnsie epaguueckue pedaxmopwi

BektopHble Tpaduyeckne M300paxeHHs SBISIFOTCS ONTUMAJIbHBIM CPEICTBOM IS
XPAaHEHUs] BBICOKOTOYHBIX IpapuuecKkux OOBEKTOB (UepTeku, cxeMmbl u T. [l.), ans
KOTOPBIX HMEET 3HAaYeHHE HAIW4YMe YEeTKHUX M SICHBIX KOHTYpoB. C BEKTOPHOH
rpauKoM BBl CTaJKHWBAETECh, KOTJa paboTaeTe C CHCTEMaMU KOMIIBIOTEPHOTO
YepueHuss U aBTOMATHU3UPOBAHHOTO IMPOECKTUPOBAHMS, C MPOrpaMMaMHu 0O0pabOTKU
TpexMepHON rpaduku. Bce KOMIOHEHThI BEKTOPHOTO HM300pa)KC€HHUsSI OMHCHIBAIOTCA
MaTeMaTHUYeCKHU, a 3HAYUT — aOCOJIIOTHO TOYHO. BeKTopHble H300pakeHus, Kak
MIPaBUJIO, CTPOSATCS BPYUYHYIO, OJTHAKO B HEKOTOPHIX CIydasXx OHU MOTYT OBITh TaKXKe
NOJly4YeHbl W3 PACTPOBBIX C TIOMOILIBIO MPOrpaMM TPacCUPOBKH. BekTopHble
U300paXeHHsI HE B COCTOSTHUM 00€CTeYTh ONM3KYI0 K OPUTHHAITY PeaTuCTHYHOCTD,
HO JOCTOMHCTBOM BEKTOPHOW TpaduKu SBISETCS TO, 4TO (ailybl, XpaHsIIue
BEKTOpHBIE TpadudecKkue M300pakeHUs, UMEIOT CPaBHUTEIHLHO HEOONBIION OO0BEM.
BaxxHo Taxke, 4TO BEKTOpPHBIC rpaduueckue M300paKEHUS MOTYT OBITh yBEINYCHBI
WJIH YMEHBIIICHBI 0€3 TOTePH KaueCTBa.

Pacmposvie epagpuueckue pedaxmopoi

PactpoBbie rpadguueckue pelakTophl SBJISAIOTCS HAWIYYIIMM CPEICTBOM 00pabOTKH
doTtorpaduii ¥ PUCYHKOB, TOCKOJIBKY PAaCTPOBBIE H300paXeHUS OOECIICUNBAIOT
BBICOKYI0O TOYHOCTb TMepefaud Trpajaludid [BETOB M  MoJyToHOB. (Cmoco0
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NPEJCTaBICHUS PACTPOBBIX H300pPaKEHUH COBEPIIEHHO OTJIMYEH OT BEKTOPHBIX.
PacTpoBbie n300paskeHuUsI COCTOSIT U3 OTACTBHBIX TOYEK, HA3bIBAEMBIX PACTPOM.
Takoe mnpejacTaBieHUE H300paKEHUM CYIIECTBYET HE TOJBKO B LU(DPOBOM BHIE.
PactpoBeie  u300pakeHHs O0ECNEUYMBAIOT  MAaKCUMAaJbHYI0  PEaMCTUYHOCTD,
MOCKOJIbKY B HHU(POBYI0 (OpMY MEPEBOAUTCS KaKIbld Meab4aliimii ¢parMeHt
opuruHana. Takue n300paskeHus COXpaHsoTCs B (aityiax ropasio 60JbIIero 00bEéMa,
4YeM BEKTOpHBIE, MMOCKOJIbKY B HUX 3allOMMHAETCs MH(OpMaIus O KaKJIOM IHUKCele
n3o0pakenus. TakuMm 00pa3oM, KaueCTBO PACTPOBBIX M300PAKEHUM 3aBUCUT OT UX
pasMmepa (duciia MUKCeled MO TOPU3OHTAIM W BEPTHKAIM) U KOJUYECTBA I[BETOB,
KOTOpBbIE MOTYT MPHUHUMATh MuKcenu. Kak cieiacTBue TOro, 4To OHH COCTOSIT M3
nuKceae (pUKCUpOBAHHOTO pa3Mepa, CBOOOJHOE MaciTabupoBaHue Oe€3 MoTepu
KayecTBa K HHUM HE MNPUMEHHUMO. JTa OCOOEHHOCTh, a TaKXKe cama CTPYKTypa
pacTpoBBIX H300paKEHUH HECKOJIBKO 3aTPYIHIET UX PEIaKTUPOBAHUE U 00PaOOTKY.
Kpome co3manusi m3zoOpakeHud Tpaduyeckue pelakTOpbl TO3BOJSIOT XPAHUTH
noJTydyeHHbIe n300paskeHus. st 3TOro cymecTByIOT (pailiibl, KOTOPBIE Pa3IudHbI AJIs
BEKTOPHBIX U PACTPOBBIX IPAPUUECKUX PETAKTOPOB.

Kak mpaBuno, ¢aiinel s XpaHEHUS PaCTPOBBIX Tpaduueckux H300paKeHHi
JIOTHYECKH COCTOSIT M3 JBYX YacTeil: 3arojioBka U 00JIacTH JaHHBIX. B 3aronoBke
yKa3zaHbl JlaHHbIEe 0 opmare Qaitna, n300pakeHus M0 TOPU3OHTANIH, 110 BEPTUKAIIU:
KOJIMYECTBO I[BETOB, MayuTpa M T.J. B 00mactu JaHHBIX 3aKJIaJbIBAIOTCS IIBETA
MUKCEJIOB.

B Hacrosimiee Bpemsi Haubosee pacnpocTpaHeHHbIe cienytonue hopmatsl (Haios.

- bmp (bit map) — GuroBas kapra. ®opmar pacnpoctpanen B Windows (Paint). B
sToM (popMmare ¢haiisl COCTOUT U3 JBYX YacTe. 1- 3arojioBOK, B KOTOPOM YKa3bIBaeTCs
paszpenieHue n300paKeHusI U KOJIMIECTBO OUT, KOTOPBIMHU KOAUPYETCS IIBET MTUKCEIIS.
2- obOmacte JgaHHBIX (OWTOBas KapTta) B KOTOPOM XpaHATCA B  BHIE
MOCIIEI0BATEIHLHOCTH OUT I[BETA MMUKCENIOB H300paKEeHUH.

-pcX. dopMaT PCX HCHOJB3YyeT MPOCTEHIIMI Crocod cCxkaTusi U300paKeHU,
MO3BOJISIONIMN  BBITIONHATH OBICTPYIO TIepe3anuch u300pakeHuss u3 (Qaina B
BUJIeONaMsATh U 0oOpaTtHO. JlaHHBIM (opMarT HCMOIB3YET B CBOEH paboTe MHOTHE
rpaduyueckue penakTopsl, B yacTHOCTH Paint. Bmecte ¢ dopmatom tif dopmar pcx
SBJISIETCSL OJTHUM M3 Hambosiee pacnpoCTpaHEHHBIX (POPMATOB, KOTOPHIE HUCIOJB3YIOT
CKaHEepBhI.

B 3aronoBke ¢aitnoB 3toro gopmara ykaspiBaeTcs uHbopmars o Bepcun dopmara
pcx, wHbOpManMs O TOM — UCHOJB3YEeTCs CkaTthe WHPOpMalMu WIA HET,
nH(popMaIus 0 BETaX U300pakeHHUs, pa3Mepax U300pakeHus, pa3pelIeHus] CKaHepa,
paszpemienne nucries. Jns cokatus B Qaitne um3oOpaxenus (Qopmara pex
UCTIONB3YETCSI METOJ] TPYIIIOBOTO KOJUPOBAHUS, B KOTOPOM TPyIIIa MOBTOPSIFOIIMXCS
OalT 3aMeHsieTcst AByMsl OaWTOBBIMH: OATOM MOBTOPUTENEM M MOBTOPSIFOUIMMCS
OaiToM.

baiir moBTOpHUTENF HKMEET YHUKAJIbHBIA KOJ M COJAEPKUT B cebe YHuCio
MOBTOPSIONINXCS OAMT.
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- @opmar GIF, npu pocTtaToyHO mNpPOCTOM CTPyKType (aiija U HATUIUH
HauOONBIIEr0 YHCia aTpuOyTOB H300paKEHUS HCIOJB3YIOT OoJiee 3(PEeKTUBHBIM,
4YeM B PCX QJITOPUTM CKaThs. ITOT opMaTr B HACTOSIIEE BpEeMsl UCIOJb3YeTCs MpU
pa3MeneHun rpapuiyeckoil HHGOpMaIMK B TUTIEPTEKCTOBBIX IOKyMeHTax Internet.

- TIF (Tiff — Tag Image File Format). OcHoBHO# 00JaCThEO TPUMEHEHHS JAHHOTO
dbopmara sBISIETCS HACTOJbHAS M3JATENbCKasl AESITENIbHOCTh M CBA3aHHBIE C HeE
OpWIOKEHUS. DTOT (opMaT UMEET MHOXKECTBO aTpUOYTOB, MO3BOJISIIOIIMX TOYHO
OnucaTh CIOKeHHE n3o0paxkeHus. Yacto 3ToT hopmaT UCTIONB3YETCs, ISl XpaHEHUs
oTckaHupoBaHHbIX U300paxkenuit. ®opmarel GIF u TIF B ocHOBHOM Hcnonb3ytoT lzw
ckarue. HazBanue 3TOro anropurma Mpou30LUI0 OT (PaMHIUU €ro pa3paboTYMKOB
Lampel, Ziv u Welch.

Jpg — popmart, KOTOPHIN UCHOIB3YET CIIELHABHBIN aJTOPUTM CKATUS U300paKeHUs,
MO3BOJISIONIEE CKaTh M300paxeHue 10 Tpedyemoro pazMepa u kadectBa. [Ipu sTom
KauecTBO M300paxkeHuss Tepserca. PopMar pacnpocTpaHeH i pa3MElEeHUs
rpaguueckoil HHpOpMalMK B TUIIEPTEKCTOBBIX JOKyMeHTax Internet.

Jlig XpaHeHUs] BEKTOPHBIX U300paKeHUI B rpaUyecKuX pelakTopax HUCIOJIb3YIOTCA
cBOM (hOpMaTHI.

llonv3zoeamenvckuti  unmepgheric  OONBIIMHCTBA  IpapUUYECKUX  PEIAKTOPOB
OpraHusyercs cienyromum oopazoM. C JIeBOi CTOPOHBI 3KpaHa paciioyiaraetcst Habop
NUKTOTpamMM (YCJIOBHBIX PHUCYHKOB) C HM300paXEHHEM HHCTPYMEHTOB, KOTOPBIMU
MO>KHO IT0JIb30BaThCS B

poliecce peAaKTUPOBaHUST M300pakeHW. B HibKHEW 4acTu dKpaHa — MaauTpa, U3
KOTOPOM XYyJI0KHUK BBIOMpAET Kpacku TpeOyemoro 1pera. OcraBmiasicsi 4acTh SKpaHa
npeACcTaBisaeT coO0M MycToi XoJcT (padouee mose). Han pabounm mojieM HaXOAUTCS
MEHIO, MO3BOJIAIOIEe M3MEHATh pekumMbl padotel I'P. Ha neBom kparo mamutTpsl
BBIBOJAMTCS KBaApaT, OKPALIEHHBIN B ()OHOBBIMA I[BET. B HeM momelnaroTcs eue JBa
KBaJipaTa, BEPXHUI M3 KOTOPBIX OKpAILEH B NEPBBIM pabounii LIBET, a HIXKHUA — BO
BTOpOW pabouuii uBeT. B IeBOM HMKHEM YTy SKpaHa BBIBOAMTCS KaTUOpPOBOYHAS
IIKana, KOTopas MO3BOJISET YCTaHaBIMBATh LIMPUHY pabOYero MHCTpPYMEHTa (KUCTH,
pe3unku u T. J1.). PaccMoTpum nonpoOHee maHeslb HHCTPYMEHTOB, MHCTPYMEHTHI, a
TaK)Ke PEKUMBI paOb0ThI rpad)UUECKUX PEIaKTOPOB.

['padmyeckue pegakTopsl UMEIOT HAOOP MHCTPYMEHTOB JIJISl CO3/IaHUs WIIM PUCOBAHUS
MPOCTEUIUX TpadhUuuecKnx OOBEKTOB: MPSMOM JIMHHH, KPUBOHM, MPIMOYTOJIHHUKA,
AJUTUIICA, MHOTOyrojiibHMKa W T. n. (puc.4). Ilocne BbiOOpa 0O0BEKTa HaA MaHENIH
MHCTPYMEHTOB €70 MOXHO HapHCOBATh B JIOOOM MECTE OKHA PEIAKTOPA.

FCc)

0[01/]% »|N|S

Pucynok 4
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['padrueckune pegakTopbl MPEJOCTABISIOT MOIL30BATEN0 PA3TUYHBIE HHCTPYMEHTHI
TUTs1 pabOTHI C OOBEKTAMH.

Buvloensrowue uncmpymenmol. B rpaduueckux penakropax Haj dJeMEHTaMu
U300pKEHUST BO3MOXHBI pa3IMYHbIE OMEpaluu: KOMUPOBAHHUE, IEpPEMEIlCHUE,
yIajieHue, MOBOPOT, U3MEHEHHUE Pa3MepoB U T. A. UTOOBI BBITOJIHUTH KaKyO-JIHOO
olepaluio HajJ OOBEKTOM, €ro CHayala HEOOXOAUMO BbIIENUThH. g BbIIEICHUS
OOBEKTOB B pacTpoBOM TIpaduueckoM pelakTope OOBIYHO HMEIOTCS  JBa
WHCTPYMEHTA: BBIICNICHUE TMPSMOYTOJIbHOM OOJacCTH W BBIJAEICHUE MPOU3BOJILHOM
obnactu. I[lpomenypa BbIIeICHUS aHAJIOTMYHA MPOLEype pUcOoBaHUs. Brinenenue
O0OBEKTOB B BEKTOPHOM pPEIAKTOPE OCYIIECTBISETCS C TOMOIIBI0 WHCTPYMEHTA
BBIZICICHHE OOBEKTa (Ha TaHEIM WHCTPYMEHTOB H300pa)kaeTcs cTpenkoi). s
BEIZICIICHUSI 00BEKTa JOCTATOYHO BHIOpATh MHCTPYMEHT BBIICIICHUS W IICIKHYTH IO
J000My 0OBEKTY Ha PUCYHKE.

Onepayuu Hao e6vloeneHHbiM ppacmenmom. Pabota ¢ ¢parmentamu u Oydepom
MO3BOJISIET MEPEHOCHUTH ()parMEHT PUCYHKa Ha JIPYroe MecTo, CO3AaBaTh HECKOJBKO
KOMui (hparMeHTa Wid repeaaBaTh €ro B Ipyroe npuioxkeHue. Boijgenennyto 061actb
MOXHO TIE€pETalllUuTh Ha Jpyroe Mecto. s 3TOro HaXKMMaroT JIEBYIO KHOIIKY Ha
o0nacTH, 3aTeM, HE OTIIyCKasl €€, MEepPETAaCKUBAIOT MBIIIb HAa Jpyroe mMecto. Takxke
MOXHO TMOMecTUTh (¢parMmeHT B daitn. Han QparmeHToM pHCyHKAa MOXKHO
MIPOU3BOJIUTH U APYTUE OIEPaIlUU — U3MEHSTh pa3Mephl, pacTAruBaTh, IOBOPAUYUBATD,
HAKJIOHSITh U OTPaXaTh.

Hucmpymenmor  peoakmuposanus pucynka  TIO3BOJSIOT BHOCUTh B PHUCYHOK
W3MCHEHHS: CTUPATh €ro YacTh, U3MEHATh nBeTa u T. 1. Jlis ctupanus n3o0paxeHus
B PaCTPOBBIX TpahUUeCcKuX peaakToOpax UCIOIb3yeTCsl MHCTPYMEHT JIaCTHK, KOTOPHIi
youpaeT (pparMeHThl M300pakeHus (MUKCENIH), mpu ToM pasMmep JlacTuka MOKHO
MEHSTD.

B BeKTOpHBIX pefakTopax peaaKTHPOBAHUE M300PaKEHHSI BOZMOXKHO TOJBKO ITyTEM
yAaJeHus: OOBEKTOB, BXOIAIIMX B H300pakeHue, Ledukom. J[iig 3Toro cHavana
HEO0OXOMMO BBIJICIUTh OOBEKT, a 3aTEM BBITIOJHUTH OMepainio Beipe3aTs.

Onepayuto usmenenusi yeema MOXKHO OCYIIECTBUTh C NOMOUIpI0 MeHro Ilamutpa,
coJiepkaiiero HaboOp I1IBETOB, HCIOIB3YEMBIX TMPU CO3JIaHUM WM PUCOBAHUU
00BeKTOB (pucC.5S).

lﬂllllllllllll
U CrECEC N R R

Pucynox 5.

Texcmosbvie uncmpymenmol TIO3BOJISIOT T00aBIATH PUCYHOK TEKCT U POpMATHPOBAThH
ero.

N3menenue mpudra TeKcTa Ha pucyHke. (s Habopa TekcTa MOKHO HCIOJIB30BaTh
paznuunbie mpudTel. [lpudT npencrasnser coboit Habop OykB, MUGpP, CAMBOJIIOB U
3HAKOB MYHKTYAIIMH OMPEJICIICHHOTO BHEIITHETO BHIA.
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Xapakrepuctuku mpudra — HazBanue (Times New Roman, Arial, Courier New u
1p.), pa3Mep W HadepTaHue (OOBIYHOE, MONYKHPHOE, KypCHB, MOAYEPKHYTHIHN). B
pacTpoBBIX  penakTopax MHCTpyMeHToM Hannmuce (OykBa A Ha maHenu
WHCTPYMEHTOB) CO3/Ial0TCSl TEKCTOBBIE OOJIACTH HA PUCYHKax. Y CTAHOBUB Kypcop B
J1000M MecTe TEKCTOBOW 00JIaCTH, MOXKHO BBeCTH TeKcT. dopmaTupoBaHHe TEKCTa
MPOU3BOIUTCS C MOMOIIBIO MaHeTn Ampubymuvl mexcma. B BEKTOPHBIX pellakTopax
TOKE MOYKHO CO3/1aBaTh TEKCTOBbIE OOJACTH JUIsl BBOJA U (POPMATUPOBAHUS TEKCTA.
Kpome Toro, HaJimmcu K pucyHKam BBOJSITCS TIOCPEJCTBOM TaK Ha3bIBAEMbIX BEIHOCOK
paznuyHbIX ¢GopM. MacmTabupyromme WHCTPYMEHTBl B PACTPOBBIX TI'papUUECKUX
penakTopax JaloT  BO3MOXKHOCTb  yBEJIMYMBATh WJIM  yMEHbBIIATh  MaciTad
IPEICTaBICHUS O0BEKTA HA SKpaHE, HE BIMSS IIPU 3TOM Ha €ro peajbHble pa3Mmepsl. B
YBEIMYEHHOM  MacmTabe MOXHO paboTarb C  OTIAEIAbHBIMH  MHUKCEJSIMHU,
COCTABISIIOUIMMHU HU300pakeHre pUcyHKa. OOBIUHO TaKOW MHCTPYMEHT HA3bIBAETCS
Jlyna.

B BEKTOpHBIX rpaduuecKux peJakTopax JIETKO U3MEHITh pealbHbIE pa3Mephl 00bEKTa
c nomMomibio Mblmu. Pexumsl ['padpuueckux PegakTopoB omnpenenstorT BO3MOXKHbBIE
NEHCTBUS XYJTOKHUKA, a TaKXE KOMaHIbl, KOTOPbIE XYJOKHUK MOKET OT/IaBaThb
PEAAKTOPY B JAaHHOM PEKUME.

1. Pexxum paboThl ¢ pucyHKOM (pucoBanue). B 3ToM pexume Ha paboyem Tmosie
HaXOAUTCA U300paKEHUE UHCTPYMEHTA. XYJOKHUK HAaHOCUT PUCYHOK, PEAAKTHPYET
€ro, MaHUITYJIUPYET €ro pparMeHTaMH.

2. PexxuM BbIOOpa M HACTpOMKK MHCTpyMeHTa. Kypcop-yka3zaTrenb HaXOAUTCS B MOJIE
JKpaHa C HM300paXEHUSIMU MHCTPYMEHTOB (MEHIO MHCTpyMeHTOB). Kpome Toro, c
MOMOIIIHI0 MEHI0O MOXXHO HACTPOUTh WHCTPYMEHT Ha OMPEACIICHHBIA TUIl U MIUPUHY
JIMHUY, OPHAMEHT 3aKpaCKH.

3. Pexum BbIOOpa paboumx 11BeTOB. Kypcop HaxoauTcss B TMOJie DJKpaHa C
M300paXKeHUEM I[BETOBOW MAIUTPHI. B 3TOM pekrMe MOXKHO yCTaHOBUTH LIBET (OHA,
uBer pucyHka. Hekoropeie ['paduueckune pemakTopbl JalOT BO3MOXXHOCTb
M0JIb30BATEII0 U3MEHATh NAIUTPY.

4. PexxuM pabOThl C BHEIIHUMH yCTPOMCTBaMU. B 3TOM pekrMe MOKHO BBITIOJIHSITh
KOMaH/1bl 3alMCH PUCYHKA Ha JUCK, CYUTHIBAHUS PUCYHKA C JMCKA, BHIBOJIA PUCYHKA
Ha neyath. ['paduyeckue penaktopsl Ha npodeccuonanbHbix [IK MoryT paborats co
CKaHEpOM, HCIIOb3Ysl €T0 JUIsl BBOJIa H300paKEHUS C PETIPOTYKIIUH.

O0paboTKy Tpaduueckoil mHMOPMAITUN BBIXOJIA CKaHEpa MPOU3BOAST MPOTPAMMBI
PhotoShop, PhtoWorks, PhotoPlus. Onu npeo6pa3zyror nndopmaiiuio B rpapuieckue
daiinel popmara jpg, gif. [Ipu ucnonszoBanuu rpaguueckoro penakropa PhotoShop
IpU CKaHWPOBAHUU TpaduuecKkux H300paKeHHl, HEOOXOIUMO BKIIOYUTH CKaHep U
BJIOKUTH B HETO KapTUHKY, poTorpaduio u T.1., 3armyctuth Photo Shop ,B35Th B MeHIO
@aitn nmyHkt Ilomyunts, TWAIN 32. Byner 3anymen ckanep. B pexume Preview
HAJI0 MPOU3BECTH CKAHMPOBAHME C HU3KUM pPA3pEHIEHHMEM U BbIOpATh C MOMOILBIO
YCTaHOBJICHHSI paMKU OOJIaCTh CKaHUPOBAHMS, a 3aTEM B PEXHUME Scan MPOU3BECTH
CKaHHPOBaHWE BEIOPAHHOM 00J1aCTH ¢ BBICOKUM pasperieHuem (>=300 dpi).
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3areM 3TOrO 3aKphIBAIOT MPOrpaMMy YIPABIEHUS CKaHEpPOM, U H300pakeHue
cunthiBaeTcs mporpammoit  Photo  Shop. [lanee ykazanHOe wu300pakeHUE
oOpabartbiBatoT B Photo Shop ,Hampumep, ycTaHaBIMBaIOT pa3Mep H300pakeHHs B
MUKCENIAX, MEHSIOT SPKOCTh, KOHTPACTHOCTh, YCTPAHSIOT MeEJKUE Je(eKThI
U300paKEeHUsI, TaK, YTOOBI MOIYUHUTh jKeJlaeMoe KauecTBo u3oopaxkenus. [locie aToro
€ro COXpAaHSIOT Ha JHWCKE B BUJE (ailla ¢ pacHIMpeHueM jpg, 4TOObl OH HMeE
HAaMMEHBIIMKA pa3Mep W 3aHuMal MeHblle Mecta. [l o00paboTKM TEKCTOBOM
uHpopmanmu, e€ pacrno3HaBaHUS W TpeoOpa3oBaHus €€ B TEKCTOBBIM (haiii
ucnoas3yercss nporpamma Fine Reader. IlonmyueHHbIi B 3TOM mporpamMme TEKCT
KonupyloT B Oydep oOmeHa u 3arem coxpaHsaioT B peraktope Word B Buae doc
daiina.

OcHognble (hynkyuu epaguiecko2o pedakmopa.

PabGora B rpadguueckoM penakTope OTHOCHUTCS K TEXHOJIOTHU 00paboTKu rpaduku.
s HekoToporo 0000MEHHOTO rpadUuecKOro pelakTopa XapaKTEPHO BBHITIOJHEHUE
CIEAYIOMMX (QYyHKIIHIA:

1. Co3nanue pucyHka

a) B pexxumMe pydHO# IPOPUCOBKY;

0) C ucnoap30BaHUEM MaHEId HHCTPYMEHTOB (IITaMIIOB, IPUMHUTHUBOB).

2. MaHumyMpoBaHue pUCyHKOM

a) Beinenenue pparMeHTOB PUCYHKA;

0) [IpopaboTka Menkux neraneil pucyHka (yBeIndeHue pparMeHTOB KapTUHBI);

B) KonupoBanue ¢pparMenTa pucyHka Ha HOBO€ MECTO IKpaHa (a Takxke

BO3MOYKHOCTh BBIp€3aTh, CKIIEUBaTh, YAAIATh (parMeHThl U300paKeHU );

r) 3aKpacka OTAENbHBIX YacTel PUCYHKA POBHBIM CJIOEM WM y30POM, BO3MOXKHOCTH
MPUMEHSATD IS PUCOBAHUS MTPOU3BOJBHBIC «KPACKNY, KKUCTH» U «HATBUICHUE.

J1) MacurabupoBanue n300paxeHus;

e) [lepemenienrue n300pakeHUS;

%) [ToBopoT n3o0OpaxeHus;

3. BBox B u3o0OpaxkeHue Tekcra

a) BeiOop mpudra;

6) BriGop cuMBOJIOB (KypCcUB, MOAYEPKUBAHUE, OTTEHEHNUE);

4. Pabora c niBetamMu

a) Co3ianue cBOEH MaJuTphl LIBETOB;

0) Co3manre cBoero y3opa (ITamMIia) JJis 3aKpacku;

5. PaboTa ¢ BHEIIHUMH YCTpPOMCTBaAMU (IMCKH, MPUHTEP, CKAHEP U JIp.)

a) 3anmuch pUCYHKa Ha JUCK (IucKeTy) B BUie (paitna cranmaptHoro dopmara (pcx,
bmp, tif, gif, jpg, png u ap.);

0) Urenue (aitna ¢ nucka (AUCKETHI);

B) [leuats pucyHka;

r) CkaHHpOBaHUE PUCYHKA.

B kauecTBe «KHCTH» 4Yallle BCEr0 HCIOJb3YETCS MbIlllb, PEXE Kypcop Ipu
yIOpaBJICHUH KiIaBUATypou. [laHenmp WHCTPYMEHTOB WCHOJB3YETCS IS PUCOBAHMUS
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NPSMBIX W KPUBBIX JIMHWUMA, OKPYKHOCTEH (OBAJIOB, SJUIUIICOB), MPSIMOYTOJHHUKOB
(xBagpatoB).

K TUMOBBIM HHCTPYMEHTAPUSIM IpaPUUECKUX PEAAKTOPOB OTHOCSTCS:

@Gooqle SketchUp 2016 2016 16.0.19911 Jlerkas B ocBoeHMH mporpamma jyist 3D
MOJICTTUPOBAHHUSI.

L

* GIMP 2.8.18 CoBpemeHHbIN OecriaTHBIA TpaUuecKuil peaakTop CO BCEMH

HEOOXOIUMBIMH TSI HpO(l)GCCI/IOHaJIBHOFO ITOJIB30BATECIIA q)YHKHI/ISIMI/I.
%

‘e Picasa 3.9.141 Build 255 ITporpamma s mpocMorpa dotorpaduii ot Google ¢

BO3MO>KHOCTBIO CO3/IaHUS a1bOOMOB € ITOCIEAYIOLIEN X 3arpy3KOi B UHTEPHET.

b
PhotoScape 3.7 PhotoScape - 5T0 OTJIMYHBIA, MHOTO(QYHKIMOHATBHBIA U

OecruiaTHbIN rpadUyecKuii peaaKkTop, ¢ MOMOIIBI0 KOTOPOTO MOXKHO MPOCMATPUBATh
u 00pabaThIBaTh KAPTUHKHU U GoTOrpaduu.

B
JPamt.NET 4.10 becrmiatHas mporpaMma i peJakTUPOBaHUS H300paKeHUN U
dboTorpaduii, HO3UIUOHUPYIOLIAsCA KaK 3aMeHa cTannapTHoro MS Paint.

1
‘g Paint XP 1.5 MS Paint ¢ unrepdeiicom Windows XP u Windows 98. JIea
OTACJIBHBIX IIPHUJIOKCHUS.

c RAWTherapee 4.2.1148 MoruHblii OeCrIaTHBI HMHCTPYMEHT IS KaueCTBCHHOM
u 3¢ dexTuBHON 00padboTku HuPpoBbIX PoTorpaduii B RAW dopmare.

é Inkscape 0.91 Inkscape - ¢yHKIIMOHANTBHOE TPUIIOKEHUE I PEAAKTUPOBAHUS
BEKTOPHOM rpaduKH.
Ao

! Pencil2D 0.5.4b Tlporpamma pas co37aHHs BEKTOPHBIX W PacTPOBBIX

n3o0paxeHuii u 2D aHumanuu.

@ U u U
a1 Pixia 6.0.2s Odyens mnomymisipHbIA Tpaduueckuil penakTop, MpeaHa3HauYeHHBIN
JUTSl pUCOBAHUS U PETyIupoBaHus hoTorpaduii.

w Perfect365 1.8.0.3 IIporpamma Jijisl HAHECEHUST MaKuUska Ha (OToO.

v MyPaint 1.2.0 TIporpamma s pucoBanus. MmeeT Bce HEOOXOIAUMBIE
UHCTPYMEHTBI JIs1 CO3/1aHUs XYI0KECTBEHHBIX MPOU3BEICHUI.

. Ckan Koppektop A4 2.01 Ckan Koppektop A4 - mnpuioxeHue s
CKaHUPOBAHUS U MOCIIEAYIONIEH KOPPEKTUPOBKH MOTYYEHHBIX U300paKeHHI.

?él Life Photo Maker 1.60 IIpocras mporpamMma Jjisi peIaKTUPOBAHUS H300paKCHUH.
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‘ Fotor 3.0 CoBpeMeHHBIN MyNbTUIIATGOPMEHHBIA TpauuecKuil pemaxkTop, c
HEOOBIYHBIM HHTEp(PEiicoMm.

Pixel Art 11.0.1 IIporpamma Juist CO3aHMSI TO-TTUKCEIBHBIX PUCYHKOB.

B Wings 3D 1.5.4 Mcnonp3yiiTe qJaHHOE MIPOTPaMMHOE 0O0CCIICUeHUE JIJIS CO3TaHuUs
1 KoHurypauuu 3D moenei.

X
¥ ViewNX 2.10.3 [IIporpamma, mnpeaHa3Hau€HHas Ui IPOCMOTpa U
penakTUpoBaHUs U300pakeHn U IUPPOBBIX PoTorpaduil.

(23 Beauty Guide Lite 2.2.7 IpuioxeHne st KOPPEKIUH KOCMETHYECKHX Ae(hEeKTOB
Y HaKJIJbIBaHUSI MaKUsKa HETIOCPEICTBEHHO Ha (hoTorpaduio.

Ll

PhotoME 0.8 Beta 2 IlporpamMma mjisi NpocMOTpa H  pPEIaKTHPOBAHHUS
METaJIaHHBIX (HAIIOB U300PAKEHUIA.
B .

PIXresizer 2.0.8 I[IporpamMma st ymoOHOTO W OBICTPOrO0 M3MEHEHHs pa3Mmepa

U300paKEeHHUS.

E PhotoEditor 1.0 ManeHbkuii, HO OuYeHb (YHKIMOHAIBHBIA TrpadUUCCKHii
peIaKTop.

@ VicMan Photo Editor 8.0 VicMan Photo Editor — 5sT0o mnporpamma,
MpeacTaBisonias co00l OueHb YAOOHBIM TpadUuecKuil pemakTop W SIBISIOMIASCS
aHanorom 3HameHuToro Photoshop, Bmemiaromnias B ce6e MHOKECTBO pa3HOOOPAa3HBIX

(GyHKUIHH.

D
Qﬂ StereoPhoto  Maker 5.10 Cnenmanu3upoBaHHbI  TpadUUeCKUil  peaakTop,
MO3BOJISIONINN U3 00BIYHOM QoTorpaduu co3natb crepeodoTto (BKIroUast, aHaraud).

j:? Anpexc.Kpacku 1.1 Tlporpamma st co3gaHUs KPAacUBBIX KOMITO3HMIIMN U
KOJUTaXEN.

Picture Cutout Guide Lite 3.2.10 IpwtoskeHue st OTACICHHUS U300paKCHHIA OT
OKpY’KaroIero ux goHa ¢ BO3MOYKHOCTSIMH TTOCIISAYIOMIETO PeIaKTHPOBAHHS.

b Fotobook 3.1.6 CpenctBo co3mgaHus aJbOOMOB TIOJ] pacleyaTKy W3 CBOHMX
cOOCTBEHHBIX (hoTOrpaduil.

- - - o [ ~
WinTopo 1.753 WInTopo - ynoOHbIN, TpOAYMaHHBIA W JOBOJBHO OBICTPHIN
rpau4ecKuil peakTop, paCCYNTAHHBIN HA BCE KATETOPUU TOJIb30BATEIICH.

Adobe Photoshop CS3 Extended 10.0 Extended-Bepcusi omHOTO M3 CaMBbIX
HOMYJISIPHBIX TpadUIeCKUX PEIaKTOPOB Ha IUIAHETE.

& )
GIF Falco GIF Animator 4.3 [Tporpamma ains cozaanust GIF anumanuii.
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= .
Photo Art Studio 3.45 Iporpamma it CO3MaHMS TO3PABUTEIEHBIX OTKPBITOK U
KOJIIaXeH.

:’%, Photobie 7.2.1 KommnakTHbIi 1 OecIIaTHBIN IpadUUSCKUil peJakToOp ¢ HEIUIOXUM
HAa0OPOM BO3MOXKHOCTEH U OJACPKKON PUIBTPOB U TuiaruHoB DoToriona.

xﬁ BlmageStudio 1.2.1 HeGonpmioli OecCIIaTHBI MPOTPAMMHBIA HWHCTPYMEHT,
KOTOpBIA OBLI CO3MaH ISl OBICTPOTO PENAKTHPOBAHHS OJHOTO WIIM HECKOJIBKUX
HN300paKEHUM.

m Altarsoft Photo Editor 1.51 Altarsoft Photo Editor - mnpunoxenue,
npeHa3HaueHHOE I 00pabOTKU U PeAaKTUPOBAHUS N300paAKEHUH.

Image Analyzer 1.37 HeOonpiioii, HO (YHKIMOHAIBHBIA IAKET IS
peIaKTHPOBAHUS U KOPPEKITMH H300paKEHUH.

ﬁ ImageJ 1.50i CpenctBo Uit MaccoBOTrO aHajim3a W 00paOdOTKH rpauUecKHX
daiinos.

g ZModeler 3.1.3 Build 1137 IIporpamMa aist co3aanus 3D mozenei s urp.

m Pixlr-o-matic 2.1 Pemaktop ¢doTorpaduii, MO3BOIAIONIMI HAKIAILIBATH
KpacuBbie Y (PEKTHI.

yEd 3.16 I'paduueckuii penakTop, OpMEHTUPOBAHHBIN Ha CO3[aHHE JUArPaMM,
rpaUKOB U MPOCTHIX CXEM.

L
L RAW Border 1.0 RAW Border - 3To mporpamMMa, KoTopasi peaHa3HadeHa JIs
odopmieHus m00bIX rpaduyeckux (aitos, a yamie Bcero - ¢ororpaduil, B paMKy.
PaMki MOXHO BBIOMpaTh KaK W3 YK€ CYIICCTBYIONIMX B TMpOTpamMMe, TaK H U3
JIOTIOJTHUTEIHHO 3arpy>KeHHBIX ¢ caiiTa pa3paboTdnka.

i@ APM Graph Lite APM Graph Lite — sto mporpamma aias paOOTBI ¢
KOHCTPYKTOPCKO#M JOKYMEHTAIMEH, MOMOTAIOIIast BBIMOIHATE IPapHUECKyI0 9acTh
paboThI.

@ MeshLab 1.3.3 Tlporpamma s peJaKTHPOBAHMS HECTPYKTYPHPOBAHHBIX
TPEXMEPHBIX MOJIECIIEH C OTKPBITHIM UCXOJHBIM KOJOM

d Gimpshop 2.2.8 Fix 1 TI'paduueckuii peaakTop ¢ MOUIHBIMH (YHKIHSIMH,

NPECTABICHHBIMH B IPYKECTBEHHOM BHUJIE.
7
war FotoMix 9.2.7 Tlporpamma mnsi penaktupoBaHusi (Gotorpaduii, MPUMEHEHUS

BCEBO3MOKHBIX 3P ()EeKTOB 1 6a30BOro (h)OTOMOHTAXKA.

9 Alivecolors Freeware 1.1.1 Alivecolors Freeware - mnpuinoxeHue s
IIBETOKOppeKInu pororpadui.
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IHopsiioK BbINOJIHEHUS PadOTHI.

1. U3yunTte T€OpeTHUYECKU MaTEepHUall.

2. Bemonuure B rpaduyeckux pemakropax PAINT u Photoshop pemaktupoBanme
dbotorpaduu (11BeT, TeHb, 00HEM, KOTPACHOCTH, MACIITA0).

3. Hapucyiite cxemy o0OCIyXHBaHUs MallMeHTa B TIOJUKIUHUKE CPEACTBAMU
Microsoft Draw (unu Corel Draw).

4. CocrtaBbTe MNpPE3EHTAIMIO, MOSCHSIONIYI0 PAbOTy OAHOW U3 (PUIUOIOTHYECKUX
CUCTEM WJIA OPTaHOB YEJIOBEKA

5. OdopmuTe OTYET, BKIIOYAIOININI OMUCAHWE BBHITIOJHEHHBIX ICHCTBUH M CKPHH-
IIOTHI PE3YJbTATOB, OTBETHI HA KOHTPOJbHBIE BOIIPOCHI (HE MeHEeE 3).

KoHTpoJsibHbIE BONIPOCHI:

1. Yro Takoe rpapuueckuii perakTop?

2. Kakwue Buasl rpaduueckux pegaktopoB Bei 3Haete?

3. Uro co0oif TIpeACTABISICT PacTPOBBIA TpaduUecKkuii  pemakTop, €ro
npeHa3HadYeHue?

4. Yro co00if TpEnCTaBIACT BEKTOPHBIM TIpapUUecKuil pemakTop, €ro
npeHa3HavYeHue?

5. [IlpuBenutre mnpumepbl TrpadUUYECKUX PEAAKTOPOB, KOTOPHIE OTHOCATCA K
pacTpOBbIM, a KAKUE K BEKTOPHBIM?

6. Ilepeuncnure hopmartsl HailyioB A XpaHEHUs TpadhUIeCKUX NU300pasKeHUIA?

7. Jlng gero npennasHadyeHa [lanenb MHCTpyMEHTOB B TpaduueckoM peaakTope?

8. C moMomIbio 4ero OCYIIECTBISICTCS BhIIeTIeHHE 00BeKTa?

9. Kakwue omepanuu MOXHO MTPOU3BOAUTE HAT BBICTICHHBIM 00OBEKTOM?

10. Kakwue nHcTpyMeHTHI Tpaduueckoro peaakropa Ber 3Haete?

11. Tlepeuncnure pexxumbl padOThI rpadUYECKOro peaakropa’?

12. Kakne KOMaHJIbI BXOJAT B CUCTEMY KOMaH/ rpad)iIECKUX PeIaKTOPORB?

13. Tlepeuncnure ocHOBHBIC (DYHKIINU TpadudecKoro peaakropa?
HNudopmanuoHHble MCTOYHUKM:

1. AnexceeB A.I'., EBceeB I'.A., CumonoBnu C.B. CrneumanpHas uHpopMaTHka
JURL.: http://lwww.twirpx.com/file/423283/

2. ['paduueckue PEIAKTOPHI. [Tpe3enTanus. /URL:
http://www.myshared.ru/slide/365021/

3. Pabora B CoreIDRAW X3 /URL: http://www.intuit.ru/studies/courses
12311/611/info

4.Camoyuurenu o rpaguyecKum pelaKTopaM. /URL.:
http://nnm.me/blogs/Dealing24/ amouchitel po_graficheskim_redaktoram/
5. Camoyuurenp KOMIIBIOTEPHOU rpaduku 17} 3ByKa /URL:

http://softsearch.ru/books/0-304-read.shtml
6. Ooyuaromue Buauokypesl /URL: http://grinikkos.com/view_post.php?id=60
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6. MaremaTuueckue moaenu. Mugopmanuonnas mojaennb jge4eOHO-
AUATHOCTHYECKOI0 Ipouecca

Heab padoTbl: 03HAKOMJIEHHE ¢ OCHOBAMH MaTeMAaTH4€CKOr0 MOJAeJMPOBaAHUS,
CHHTE3a KOHUENTYAJbHBIX U MHGOPMAIIMOHHO-aHATUTHYECKUX MOJENel JedeOHo-
JMAarHOCTUYECKOIO MpoIliecca.

KpaTtkue TeopeTnyeckue cBeJeHUsl.

JlnarHoCcTUYECKHE 3aJladyd  BKJIIOYAIOT PACIO3HABAHUE TEKYIEro COCTOSHUS
OpraHu3Ma IMalKEHTa, IOCTAHOBKY pa3BEPHYTOIO HO30JIOTMYECKOTO JHAarHo3a,
OLIEHKY TSDKECTH cOCTOosiHUs OonbHOrO. Kpome Toro, B mporecce HaOmOIEHUS 3a
OOJIbHBIM Bpad pelraeT 3aJadyd  OIEHKM JUHAMHUKKA COCTOSIHUSI TAlMeHTa W
MIPOTHO3UPOBAHUSI PA3BUTHUS MATOJOTUUECKOTO MpOIlecca, BKIIOYasi BO3MOXKHOCTh U
XapakTep OCI0XKHEHHH, UcXo 3a00yeBaHus. 3HAHUS MOJENH MOCTPOCHHS Je4eOHO-
JIMarHOCTUYECKOTO TIpollecca U Mmpolecca paboThl Bpaya HEOOXOAUMBI KaK MpHU
JanbHeeM 00yuyeHnU Ha KIIMHUYECKUX Kadenpax, Tak v npu padboTre B OOJbHUIIE.

IHopsiaok BbINOTHEHUsI PA0OTHI.
Odopmute OTYET, BKIIOYAIOIIMN PE3YJIbTaThl BBHITOIHEHHS] paOOThl U KPAaTKUE OTBETHI
HE MEHEE YEM HA ITSITh KOHTPOJIBHBIX BOITPOCOB.

3aoanue Nel. CocTaBieHue CXeMbl MOJEIN JI€4€OHO-TMArHOCTHYECKOTO MpoIecca
AJITOPUTM BBITITIOJIHEHU S

Ha ocHOBe NEeKIIMOHHOTO MaTepHalia U MaTepuaia yueOHHKa COCTaBbTE B pabOYmMX
TETPaIsIX CXEMY JTallOB JUArHOCTUYECKOTO IMpoIliecca MPU MOCTAHOBKE JUArHO3a B
Je4eOHOM yUPEXKICHUH ¢ YKa3aHUEM CPOKOB HaXOXKICHHS B JICUSOHOM YUPEIKICHUH.

3aoanue Ne2. CocraBieHue cxeMbl (QYHKIMA MEAMIIMHCKOTO TIepcoHana B
3aBUCHUMOCTH OT JOJKHOCTH.

AJITOPUTM BBITIOJIHEHU S

Ha ocHoBe NeKIMOHHOTO MaTepualia U Marepuaja yueOHHKa COCTaBbTE B pabOUmX
TeTpaasiX cxeMmy (DyHKIIMI METUIIMHCKOTO TIEPCOHAa BBICIIETO U CPEIHErO 3BEHA B
TEYEHUU BCETO MEepHOJa BPEMEHU HAXOXJICHHS IMalMeHTa B CTAIOHApE JIEYEOHOTO
YUPEKICHHUSL.

MearurHcocKanA
cecTpa

Bpa4y

NMepuremHoe
oTaeneHue

NevebrHoe
oTaeneHmne

AdurarnocrruecKkoe
oTaeneHme
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3amanne Ne3. CocraBieHHME CXE€Mbl JTaloOB Mpouecca MaTeMaTHu4eCcKoro
monenupoBanus. AJI'OPUTM BBIITIOJIHEHUSA

Ha ocHOBe JIeKIIMOHHOTO MaTepuaja M Marepuaja ydeOHHKa COCTaBbTe B paboumx
TETPaAsX CXEMy JTaloOB IMPOLEccCa MaTeMaTHYECKOT0 MOJEINPOBAHUS C YKa3aHUEM
UX OCHOBHOHM XapaKTEPUCTUKH.

KoHTpoJibHbIE BOIIPOCHI.

1. [Jaiite onpeneneHue MEIUIMHCKOMY TEXHOJIOTHYECKOMY MPOLECCY.

2. Kro saBnsercs o00BEKTOM H CYOBEKTOM YINpaBICHUS B MEIUIUMHCKOM
TEXHOJIOTUYECKOM mpoliecce?

3. HazoBuTe 3Tansl yrnpaBJIeHUs] COCTOSIHUEM MalMEeHTa B JI€YEOHO-TUArHOCTUYECKOM
npolecce.

4. Jlaiite omnpeneneHre HWHPOPMATU3ANMK MEAUIIMHCKOTO TEXHOJIOTUYECKOTO
npoiecca.

5. Kakue snemMeHTsI AeSTENbHOCTH Bpaya MojIexKaT HHPOopMaTU3auu?

6. OnuiuTe ypoBHU MHGOpPMATH3alMK BpauyeOHON AESTEIHHOCTH.

7. Yto nmpencTaBisioT co00i MOJIeh U MOJIETUPOBaHKE?

8. JlaifTe xapakTepucTUKy MH(GOPMAIIMOHHON U MAaTEMATHYECKON MOJIETISIM.

9. HazoBute 3Tamnsl npouecca MaTeMaTUYECKOTr0 MOAEIUPOBAHUSI.

10. Kakue moienv UCIoab3yrOTCs B MEAUIIUHE?

11. Kakue MoJienu 1 ¢ Kako# 1eJIbI0 TPUMEHSIOTCS B MEIUIIMHCKON HHpOpMAaTUKE?
12. Yto Takoe KOHUENTyalIbHas MOJIEIb?

13. Yto Takoe HHPOPMALMOHHO-aHATUTUYECKAS] MOJIEIb?

14. Yto Takoe kubepHeTnYecKasi MOACIb?

15. Kak npoBepHUTh Ka4eCTBO JUArHOCTUYECKONW MOAENN?

16. lns dvero mnpeaHa3HA4eHbl CUCTEMbI MOJIECPKKH JIEUeOHO-TUarHOCTUYECKOTO
npouecca?

17. Kakue TeXHOIOTrMM OTHOCATCSA K MEIULIMHCKUM UH(OPMAIMOOHBIM?

18. B uyem cymHOCT, (M Kak MpeACTaBIseTCs) MoAelb auddepeHIuanbHON
JTUArHOCTUKHU?

19. [laiite ompeaeneHre  MOJIENSAM:  MaTeMaTudeckas, HWHGOpPMAIMOHHAS,
PHEpreTUYecKas, KOMMapTMEHTaIbHAs, (U3UYECKasi, XUMUYECKas, OMOJOTHYecKas,
MEXaHM4YEeCKas, TUIApaBIMYECKas, aHajoromas, MJUCKPETHAs, CUMBOJIAYECKas,
CEMaHTHYECKas, UHTEJJIEKTyallbHasl.



87

7. BEPUOUKALUSA, UCIIBITAHUSA U TPACCUPOBKA
HPOI'PAMMHOI'O OBECIIEYEHUSA

LHeas pa0doThbl: OBIaJieHWE HaBbIKAMU  TECTHUPOBAHUS  MPOTPAMMHOTO U
QITOPUTMHUYECKOTO 00eCIeYeHUN MOJIyJiel aBTOMAaTU3HPOBAHHBIX PabOYMX MECT B
3/IpaBOOXPaHEHUHU.
KpaTtkue TeopeTrnueckue cBeJeHUsl.
B pasnuuHbix  cdepax  JeATENBHOCTH  4YelOBeKa  MOJ Bepuduxanuein
MO/IPa3yMEBAIOTCS TOHSTHUS:
- TPOBEpPKa, MOATBEP)KICHHUE, CIIOCO0 MOATBEPXKACHUS C MOMOIIBIO J0Ka3aTeIbCTB
KaKUX-TM00 TEOPETUUECKUX MOJ0KEHUM, AITOPUTMOB, MMPOTPAMM U TPOLIEAYP MYTEM
UX COIOCTABJICHUSI C OMNBITHBIMU (ITAJOHHBIMM WA SMIUPUYECKUMHU) JaHHBIMU,
anroput™MamMu M nporpammamu. [Ipunnun Bepudukanuu ObUT BBIIBUHYT BeHCKUM
KPY)XKOM,
- TMOJTBEPXKJCHHUE COOTBETCTBUSA KOHEUYHOTO MPOJYKTAa MPEaonpeaecIEHHbIM
ATAJIOHHBIM TPEOOBAHUSIM;
- METOJIMKA PacClO3HABAHUS JIKU (YKPbIBATEIbCTBA, UCKAXKECHUS ).
dopMmanbHas ~ BepuUKalug -  JI0KA3aTEJIbCTBO  C  MOMOIIBIO (hOPMATIbHBIX
METOJIOB MMPAaBUJILHOCTH  WJIM  HENPaBWIBHOCTU  MPOTrpamMMbl  (CUCTEMBI) B
COOTBETCTBUH C (POPMaATBHBIM OMUCAHUEM CBOMCTB MTPOTPaMMBbI (CUCTEMBI).
K metonam BepuduKaimm OTHOCSTCS:
- Meroa akcMoMaTH4eCcKOM ceMaHTUKU Xoapa
- METOJI UHAYKTUBHBIX yTBEPKAcHUN Droiina
- IoKa3aTtesbHOe nporpammupoBanue (proofing programming)
- aBTOMaTHYECKOE JIOKa3aTeancTBO TeopeM (Theorem proving)
-npoBepka moaener (Model checking)
-cuMBOJIbHOE BhIosiHeHue (Symbolic execution)
- abctpakTHas unTeprpeTanus (Abstract Interpretation)
Bepuduxkarus uim sMnupudeckoe MOATBEPKICHUE SBIISETCS OCHOBHBIM KPUTEpUEM
HaydHocT 3Hanusa. B TOCTP HMCO 9000-2008 (anamore 1SO 9000:2000)
«BepuuKanus» omnpeneneHa cieayomuM obpasom: «IloaTBepikieHne Ha OCHOBE
MPEICTABICHNUS] OOBEKTUBHBIX CBUICTEIHCTB TOTO, YTO YCTAHOBJIEHHBIC TPEOOBAHUS
OBLITN BBITIOJTHEHBIY.

B MenunmHaCcKOM HHPOPMATUKE pa3InyaloT CISAYIOIMNE BUIbI BepUBUKAIIH:
- BepudUKanus MEAUITUMHCKUX U3IETUH;
- BepudUKalus METOJ0B TUArHOCTUKU;
- BepuduKalusg OporpaMMHOro  oOecreueHus: (BKIIOYAs  YHUBEpCAJIbHBIE
WHCTPYMEHTAPUN);
- BepupUKaIUs AJITOPUTMUYECKOTO 00ECIICUCHHUS;
- CTaTUCTUYECKOE TECTUPOBAHHUE MPOTPAMMHOI0 00ECTIEUECHHUS.
Knaccuueckast Bepudukanus B yKa3aHHBIX CIy4yasiXx OCHOBBIBAE€TCA Ha HUICOJOTUU
JIOKA3aTEeIbHOM MEIUIIMHBI, CYIIHOCTh KOTOPOM 3akilo4yaercsi B MNPUMEHEHUU
CTaTUCTUYECKUX KPUTEPUEB, OTPAXKAIOIMIMX aJEKBATHOCTh WJIM MNPUEMIIEMOCTb



88

BEPUPUIIMPYEMOTO TPOAYKTa TPeOyeMbIM KPHUTEPUSM KadecTBa, MOJYyYEHHBIX Ha
pENPE3eHTaTUBHOM  DKCIEPUMEHTAIbHOM (HAOJMIOAaEMOM WM UMUTHUPYEMOM)
Martepuae.

Lentp noxazarenbHolt MenuuuHbl B Okcdopae, npeajaraer clieayronme KpuTepuu
JIOCTOBEPHOCTH MEIMIIMHCKON HH(POPMALIUHU:

-Bricokasi noctoBepHOCTh — WH(pOpMAIMs OCHOBaHA Ha PE3YJIbTaTaX HECKOJbKHUX
HE3aBUCUMBIX KIIMHUYECKHX UCIBITAaHUN C COBMAJICHUEM PE3yJIbTaTOB, 000OIIEHHBIX
B CUCTEMAaTUYECKUX 0030pax.

-YMepeHHasi I0CTOBEPHOCTh — MH(GOpMaIlisl OCHOBaHA Ha pe3yibTaTaxX 1Mo MEHbIIEH
Mepe HECKOJIBKUX HE3aBUCHUMBbIX, OJTM3KUX IO LEISIM KIMHUYECKUX UCIIBITAHUN.
-OrpannyeHHasi TOCTOBEPHOCTh — MH(pOpPMALMs OCHOBaHA Ha pe3yJbTaTax OJHOIO
KJIMHAYECKOTO UCTIBITAHUS.

-CTporue Hay4yHbl€ JOKAa3aTelbCTBA OTCYTCTBYIOT (KIMHUYECKUE HCIBITAHUS HE
IPOBOJMIINCH) — HEKOE YTBEPKJIEHNE OCHOBAHO HA MHEHUU JKCIIEPTOB.
[IpencraBneHHble KIACCU(PUKALMK MOTYT OBITh MOCIEIOBAaTEIbHBIMH JTallaMU B
(OpMHUPOBAHNN MACCHBA JIAHHBIX C OINPEIEICHHON CTENEHbIO IOCTOBEPHOCTH.

Ha mnepBoMm »Jrame OLEHKE NOABEPrarOTCs JaHHBIE OTACIBHBIX KIMHUYECKUX
UCCJIEIOBaHM, a Ha BTOPOM JTalle aHaIU3UPYIOTCS HayyHble 0030pbI U JaHHbIE METa-
aHaJIN3a.

JHlanee - wuccienoBareneM JODKHO OBITh YETKO ONPEJEICHO OTHOIIEHHE K
uH(pOpMaIlMU ¢ HU3KOM CTENEHBIO T0CTOBEpHOCTU. OHA MOKET UCKIIIOUAThCS WU HE
HCKITFOYAThCS W3 HMCCIENOBaHUSA, HO B JIOOOM cCiydae 3TO JODKHO OBITH 0C0O00
OTOBOPEHO.

Ha nocrnennem »stane BepupUKALMK OCYIIECTBISETCS AaHAINW3  COAEPIKAHUS
OTOOpaHHBIX  CTaTei, YTOOBl OTCEATh TE€, KOTOpPblE HE COOTBETCTBYIOT
c(hOpMyYIMPOBAHHON B HaYaje UCCIEOBAaHUS THIIOTE3E.

Ha xaxaoMm 13 3TUX 3TanoB UMeEETCs psl (PakTOpOB, OKA3bIBAIOIIMX BIUSHUE HA XOJI
Bepu(DUKAMU, 1 B KOHEUHOM HMTOre CHOCOOHBIX BBI3BATh MCKAXKEHHE PE3YIbTaTOB.
Hanpumep, Ha sTane noucka uHGOpMaMyd MOTYT ObITh Hai/IeHbl HE BCE 3HAUMMBbIE
VCTOYHHKH IO MHTEPECYIOLIEN TEME M3-3a IIJIOXOT0 UHACKCUPOBAHUS WU HEXEITAHUS
(GupM-CIIOHCOPOB ~ MYOJMKOBAaTh  OTPULATENIbHBIE  PE3yNbTaThl  KIMHHUUECKUX
ucnbITaHuil. CIO0KHOCTH KOPPEKTHOM TPAaKTOBKHM, CBSI3aHHBIE C PAa3IUYHUSIMHU B
MOJIX0JaX, CTaHJapTax M Ccroco0ax OIEHKM TaKKe MOTYT OKa3blBaTh BIIMSHHUE Ha
pe3ynbTar.

OrpaHu4eHHOCTh METO/a BEpU(PUKALMK OCOOCHHO 3aMETHA IMPHU MOMBITKE aHAIHM3a
BO3JICMCTBUIM BHEIIHEH Cpeabl Ha 3J0POBbE 4YEJIOBEKa, TJe MHOTHE (PaKTOPHI
HAXOJATCA B TECHOW B3aMMOCBS3H APYT C IPYroM, a CTeNeHb pUCKa APYruX (PakTopoB
HE YyCTaHOBJIEHA. B paHHOM ciy4yae pe3yJabTaTbl Bepu(UKAUU MOTYT OBIThH
NpeACTaBlIeHbl B BUAE «eCTh 3PdeKkT» - «3(DPEeKT OTCYTCTBYET» Ha PAa3IHUHBIX
YPOBHSIX BO3JICUCTBHS B paMKax CpOPMYJIMPOBAHHON TEOPUU O (PaKTOpax pHcKa.
®dopMmupoBaHue 0a3bl AMIOUPUYECKHX JAHHBIX B  KOHTEKCTE€  COIMAIbHO-
TUTHEHUYECKOr0 MOHUTOPHHTA ABJISIETCSI OCHOBOM I IIPOLIECcCa MPUHSTHS PELLICHUIMA
B ympaBieHud puckamu. OCHOBHOM ke MpoOieMoil mpu BepuUKaLUU CTEIEHU
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pucka (akTOpOB BHEIIHEH Cpepl Oy/eT MOUCK M OLIEHKA TOCTOBEPHOCTU JAHHBIX C
MTO3UIMN MEIUIUHCKON CTaTUCTHUKHU.

Takum oOpa3oM, HNPUHLKI BEepUPHUKALMU B JOKA3aTEIbHOW MEIUIIMHE SBIIIETCS
MOIIHBIM HMHCTPYMEHTOM YCTAHOBJICHMSI HAyYHOM 3HAYMMOCTH BBIJABUIAEMBIX
TUIIOTES.

[Tpouecc Bepuduxanum tpedoBanuil k 110 sgBIsIETCS HEOTHEMIIEMOI YaCThIO BCETO
nporecca pa3palboTKu. Bepudukanus tecHo CBsI3aHA
IPOEKTUPOBAHUEM, Pa3pabOTKON U COIIPOBOXKIECHUEM IPOIPAMMHON CUCTEMBI.
Bepudukanus, B JaHHOM cilydae, - 3TO IPOLECC YAOCTOBEPEHUS, UYTO IPOrpaMMBbl U
UX KOMIIOHEHTBI BHITOIHSIOT MpeabsBiIsieMble UM TpeOboBanus. Llenbio Bepuduxarmm
ABJIAETCS YIOCTOBEPEHUE B TOM, 4TO IPOrpaMMHOE
o0ecrieyeHrue COOTBETCTBYET NPEAbIBISIEMbIM TpeOoBaHUsIM. [lapamnensHo ¢ 3TUM
(buKcupyloTca HOBbIE 1eeKThl, n00aBlIeHHbIE B mpouecce pa3padoTku. [Ipomecc
Bepu(UKAUU  SABISIETCS  COCTABJSIONIEH 4acThlo OoJjiee 00mIero  mpoiiecc
oOecrieueHus yCIOBJIEHHOTO YPOBHS KaueCTBa pa3padaThIBAEMOU CHCTEMBI.

Bepuduxarnus - 3TO KOHTPOJIUPYEMBIN U3BHE MPOLECC,
JEMOHCTPUPYIOIINI HAJIMUKE B CUCTEME 0aroB U yCIOBUSA UX TMPOSBICHUS, B TO
BpeMsl Kak OTJaJKa — OTO TMPAKTUYECKH CTUXUWHBIA MPOLECC JOKATU3ALNN U

YCTpaHEHHUsI OLTHOOK B CUCTEME.

B mnporecce TectupoBaHus OOHApPY>KUBAIOTCS  OMIMOKK KoJla pa3pabaThiBacMoit
MPOrpaMMHON cucTeMbl. B pe3ynbrare 3TOro Buaa ACATEIbHOCTA YCTAHABIUBAETCS,
COOTBETCTBYET JIM TEKyllas pealu3alusi CUCTEMbl NPEAbSIBISIEMbIM K HEH
TpeOoBaHUSIM, OTpabaThiBa€T JIM CHUCTEMa KOPPEKTHO WU  CYIIECTBYIO
HECOOTBETCTBUS B MPOIIECCE YIPABIISIEMOTO UCIIOTHEHUS KOIa CUCTEMBI.

TpeboBaHus |« Banugauus
R Pd
DyHKUMN Bepudukauus
“u A
Koa «— TecTupoBaHue

NA

Pucynok 1 - Bepudwuxanus, Baumanus ¥ TECTUPOBAHHE B CBS3U C OOBEKTAMHU
aHanusa

TectupoBaHre — CcOCTaBHAs 4YacTh JEATEIBHOCTH IO BepudUKAIMU, KaK W
WHCIIEKIINM CHUCTEMBbI, aHau3 pPe3yJbTaTOB TECTHPOBAHHWS, COCTABIICHHWE, aHAIHU3 U
OoTYeTOB O mpobiemMax. Bepudukarus mo3BoJisieT rapaHTUPOBATh, YTO MPOTPAMMHAS
CHUCTEMa peain30BaHa 0e3 HeMpeayCMOTPEHHON (PYHKITMOHAIBHOCTH, COOTBETCTBYET
NPEAbIBISIEMbIM  TpEOOBaHUSIM, crHenudukanusaM # cTaHgapTam. Bamumarus
NpeaHa3HaYeHa I JO0Ka3aTelbCTBa TOTO, YTO B PE3yJbTare IMPUMEHEHUS
pa3paboTaHHON MPOTPAMMHON CUCTEMBI JOCTH)KHMBI OIPE/ICIICHHBIE Mepe HadalloM
pazpabotku 1enu (ousnec-uenu). [Iporecce Banuaanum Tak e yrnpaBisieM.
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Ha pucynke 1 moka3ana cxema B3aMMOCBS3H JIEATEIBHOCTH 10 Bepudukaimu,
TECTUPOBAHUIO W BaJIUAAIlMU U aHAJTU3UPYEMbIX B Mpolecce o0bekToB. [lo 3Toit
CXeME€ O4YeHb JIETKO  3allOMHHUTb, 4YTO TECTUPYETCS  KOJ, BepuduIupyeTcs
(GYHKIHMOHATIBHOCTh CUCTEMBI, U BaJTUAUPYIOTCA BHICOKOYPOBHEBBIE TPEOOBAHMS.

T.e. >TM Tpu BUJA JEATEIBHOCTH HUMEIO Pa3IMYHble OOBEKTHl aHaIMW3a, TEM U
ornuyatorcs. Jlaxke mpocteie cucteMbl [IO 00nagaroT BBICOKOW  CTENEHBIO
CIIOHOCTH, TMOATOMY MpU HUX pa3pabOoTKe MPUXOAMUTCS NPUMEHSITh BECh apceHal
TEXHUYECKUX M MH)XEHEPHBIX MeTOJI0B. CieaoBaTelIbHO, UHKEHEPHUS TPOrPaMMHOTO
oOecrieyeHusT — 3TO HHXKEHEpPHas ITUCHUIUIMHA, TJ€ CHEHUATUCTBl HCIOIb3YIOT
TEOPHUI0 U METOJbl KOMIIBIOTEPHBIX HAyK JJIsl YCIELUIHOIO PEIICHHsS] Pa3HOro pojaa
HECTaHJapTHHIX 33/a4.

[Ipn co3gaHuM NOPOrpaMMHOrO MPOAYKTa MEpEl HHKEHEPOM BCTAET MHOXKECTBO
BOIIPOCOB PA3IMYHOTO pOJA, TaKWX Kak, Hampumep, Tpebosanus k [1O, monenu
cucreMm, crnetuduxanuu 110, HaAEKHOCTH CO3/]1aBAEMOTO MTPOAYKTa, U T.I.

HecMoTpsi Ha KaXyLIyIOCS CXOXECTh, TEPMHUHBI «BEpUDUKALUA» U «aTTECTALHS
O3HAualoT pa3HbIe YPOBHU MPOBEPKHU KOPPEKTHOCTU pabOThI MPOTPAMMHOMN CHCTEMBI.
J1a0Ob1 n30€xaTh AanpHEHIIEeNH MyTaHUIIbl, YETKO OMPEAEIIUM 3TH MOHSITHSL.
Bepudukanus — 3TO mpoBepka COOTBETCTBHS IPOrpaMMHOr0O OOecredeHus
OpPOEKTHOM  creuuuKaluMu W CTaHJapTaM, TEXHUYECKOW JOKyMEHTAallUH,
IIPEICTABIICHHON TEXHUKO-MEIMLMHCKUM 3aJaHUEM, ApXUTEKTYPOU WM MOJEIIBIO
npeaMeTHol obsactu. Tak e 11enbio BepupUKauu SBIsSETCs JOCTUKEHUE TapaHTUN
TOTO, 4YTO BepuduIupyembiii 00BEKT (TpeOOBaHME WM MPOTPAMMHBIN  KOJ)
peanu3oBaH 0€3 HEMPEeTyCMOTPEHHBIX (PYHKIUH.

ATTecTanuus mporpaMMHOM cHUCTeMBbl — OoJiee OOIIMIl Mpoliecc, LEIb0  KOTOPOro
SBJIETCS I0KA3aTENbCTBO TOTO, YTO B pe3yJibTaTe pa3pabOTKH CUCTEMbI Mbl JOCTUTIIH
TeX 1eJei, KOTOpble TUIAHUPOBAIU JOCTHYb OJlarojaps €€ MCIosib30BaHuio. MHbIMU
CJIIOBAMM, aTTECTALIMS - 3TO MPOBEPKA COOTBETCTBUS CUCTEMBI 0XKMJIAHUSIM 3aKa3yuKa,
MO3TOMY OHA MPOBOJIUTCA MOCIE BEpUPUKALIUU.

[TockonbKy OCHOBHOW 3ajaueld BepuUUKAIlMU, KaK M aTTeCTallud, SBISETCS
KOHTPOJIb KaueCcTBa MPOTPAMMHOI0 00ECTICUeHHsI, HEOOXOIUMO OOPATUTHCS K dTOMY
nousaturo. Cranmapt ISO 9126 mnpennaraer yduThiBaTh TPU Pa3HBIX TOUKU 3PEHUS
npu paccmorpeHun kadectBa [IO: Touky 3peHHs pa3pabOTYMKOB, KOTOPHIE
BOCIIPUHUMAIOT BHyTpeHHee KauecTBO 11O, TOuKy 3peHust pyKOBOACTBA U aTTECTallUN
[1O na cootBercTBUE CHOPMYIMPOBAHHBIM K HEMY TpeOOBaHMSIM, B XOJ€ KOTOPOM
onpezenseTcs BHenHee kauecTBo [10, u ToOUKy 3peHust MoJib30BaTelel, OlyatonuX
kauectBo [1O npu uCnoab30BaHKH.

Bo Bcex Tpex ciydasx Jj1sl ONHUCAHUS KauecTBa MCIOJb3YETCs MpeAsIOKeHHas
MakKosioM MHOroypoBHEBass MoOJielb, coOcCTOsIas U3 Lened win  (QakTopos,
aTpuOyTOB WJIM KPUTEpUEB M METpUK KadecTBa. Llenm (pakropbl) MO3BONSIOT Ha
BEPXHEM YpPOBHE ONPEIEIATh OCHOBHBIE XapakTEpPUCTHKHU, KoTopbie 10 momkHO
UMETh Wi yxke uMmeeT. Kaxapiii ¢pakTop cocTouT u3 Habopa arpulyToB (KpUTEPUEB),
MO3BOJISIOIIMX KAaY€CTBEHHO OMMCATh KEIAEMbIE WM MOJYYEHHbIE XapaKTEPUCTUKH
Oonee neranpHO. Kaxaplii aTpulyT mojaepkuBaeTcsi HAOOPOM METPHUK, KOTOPHIE
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MO3BOJIIIOT KOJIMYECTBEHHO OIICHUBATH HAJTMYUE COOTBETCTBYIONICH XapaKTEPUCTUKHU.
Jns 1ByX TOYEK 3pEHUs — BHEIIHErO0 KauyecTBa W BHYTPEHHEro KayecTBa — B
pamkax ISO 9126 npennoxkeHa MoJielib KauecTBa, CXEMaTUUECKH MTPEJCTABICHHAS HA
Pucynke 2.

DYyHKUHOHAILHOCTL
%  CnocobHocts k szaumogeiicrano -
", DYHKIHMOHANLHAN NPHIOAHOCTE
* Coorsercrene cranjapram -
SamHIEeHHOCTE
Tounocrse
< IlepeHocumocte =
Hanexnocrs
AjanTupyemocTts e 3
E VYVao6crao 3amennt -, E 3penocrs :
ACnocobuocTs K cocymect posammo S % CnocOBDHOCTE K BOCCTAHOBICHHIO *,
Coorsercrame craaapras 7 * ~ Cooreercraie craniapram
Viaobcreo ycranoskn =, YCroHuMsocTs K OTKazanm
“Y 106CTBO CONPOBOMKACHHSA . no Y n06CcTBO HCTIONB30BAHMS
.V A0BCTBO BHECEHHA HIMEHEHHIT o — d CoorBercrene cranaapram -
* Coorsercreie craHaapram VY nobereo oby4enus Fe
.. Ynobcreo nposepku o MpHBICKATEALHOCTE
5, AHAIHIHPYEMOCTL 3 L Vaoberno paGorm
=, CrabmwisHocTs g MousTHoCTH -~
npOH'BBO,‘IHTC.’l BHOCTE ™

CoorsercTene cTanaapram
Bpemennan sddexrunnocts
PPeKTHRHOCTH HCTIOABIOBAHHS
pecypeos

Pucynox 2. ®@aktopsl 1 aTpuOyThl BHEIIHET0 U BHyTpeHHero kadectBa 110 mo ISO
9126

CyI1ecTBYIOT ABE€ OCHOBHBIE METOJMKH MPOBEPKH M aHAIM3Aa CHCTEM B IIpolieccax
Bepu(UKAIIMU W aTTECTAllMW: WHCIEKTUPOBAHMWE M aBTOMATUYECKUM aHaIU3 — 9TO
CTaTUYECKUE METOJBI, KOTOPbIE MOIYT BBIIIOJHATBCA Ha BCEX 3Talax Ipolecca
pa3pabOTKU CUCTEMBI, a TaK )K€ TECTUPOBAHHUE — 3TO AUHAMMUYECKUN METOJ, KOTOPBIi
BBIIIOJIHAETCSL €CIM YK€ CO3[1aHa MCIOJHSAEMas Iporpamma, TO €CThb Ha 3Tarle
peanu3alry CUCTEMBI U MOCJIE 3aBEPUICHUS €€ PEATU3ALNH.
TectupoBanue (testing)—-aT1o nporiecc BBIOIHEHHS TPOTrpaMMBbl (HITH

4acTH MpOrpamMMbl) ¢ HamepeHuem (Wi 1enbio) HaWTh omuOku. Otiaaka
(debugging) He sBIISIETCS PA3HOBUAHOCTHIO TECTUPOBAHUS. XOTS CJIOBA «OTJIAJKa» U
«TE€CTUPOBAHUE» YACTO HUCIOIb3YIOTCA KaK CUHOHUMBI, TIOJI HUMHU MOJIPa3yMEBaIOTCA
pa3Hble BUABI JEATEIBLHOCTH. TecTMpoBaHWE — JEATEIbHOCTb, HANpaBJICHHAs Ha
oOHapykeHHe OMMOOK; OTJajJKa HampaBleHa HAa YCTAHOBJIEHUE TOYHOU MHPUPOJIbI
U3BECTHOM OIIMOKHM, a 3aTeM — Ha HCIpaBJeHHE STOW OmMOKH. DTH JIBa BUAA
NEATEIbHOCTH CBSI3aHbl — pE3yJbTaTbl TECTUPOBAHMS SIBISIIOTCA MCXOIHBIMHU
JaHHBIMU Ans oTinaaku. OTiagka — CJHOXKHBIA TPOLECC U 3TO O0YCIIOBIIEHO
CIIEIYIOIMMU TpPUYMHAMH: OT MpOrpaMMHCTa TpeOyroTca TIyOOKHe 3HAHUS
CHelM(UKNA  YIOpaBJIEHUS  MCHOJb3YEeMBbIMH  TEXHHYECKHMMH  CPEJICTBAMH,
ONEpPAallMOHHON CHCTEMBI, CpeAbl W S3bIKa IPOTPAMMHUPOBAHUS, PEATU3YEMBIX
MPOLIECCOB, MPUPOABl M CHEUU(PUKKA PA3NUYHBIX OIIUOOK, METOJIMK OTJIAIKU U
COOTBETCTBYIOILIUX MPOTPAMMHBIX CPENICTB, TaK K€ CIOXKHOCTb OTJIAJJKH MOKET ObITh
oOyCJIOBJIEHAa B3aMMOBIIUSHHEM OIIMOOK B pa3HbIX 4acTsax Nporpammsbl. HalineHnnas
IPOrPaMMHUCTOM OIIMOKA WCHPABISIETCS, IOCIE€ 4YEro IPOBOJUTCS TOBTOPHOE
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TECTUPOBAHUE, TaK KaK B TIPOIECCE HWCIPABICHUS HE HMCKIIOYAETCS BO3MOXKHOCTH
MOSIBJICHUSI HOBBIX OMMUOOK. [loHOE TMOBTOpPHOE TECTHPOBAHWE 3aHMMAET MHOTO
BPEMEHH U KaK CIICACTBHE SBJSICTCS TOPOTOCTOSIINM, TIOITOMY CUCTEMA pa30MBaCTCsI
Ha OTJICJIbHBIC YaCTH ¥ TTIOBTOPHO TECTUPYETCS TOJIBKO Ta YacTh, a TAK KE CBI3AHHBIC
C HEIO JIpYTHe YacTH, I/Ie OOHapyXeHa OIroKa.

Bepudukanus u arrectamus MPOTPAMMHOTO OOECIeYeHHs MPEACTaBISIOT COOOH
JIOPOTOCTOSIIIYIO, PECYPCOEMKYIO paboTy, Ha BBHITIOJTHEHHE KOTOPOW PacXoIyeTcs 10
TIOJIOBUHBI CMETHOW CTOMMOCTH TMPOEKTa. Bhicokas 3QGEeKTUBHOCTH IIAHUPOBAHUS
UCTIBITAHUHN W TIpaBUIJIbHAS OIEHKA TPYJ03aTpaT B 3HAUYUTEIHHONW MEpe COIEHCTBYyeET
yCIeXy BCEro Ipollecca TECTHPOBAHUA, B TO BpeMsl KaK HEyJadyd Ha JTOM CTaJuH
MOTYT TPUBECTH K TPEBBIIICHUI0O CMETHOW CTOMMOCTH TPOEKTa M HapYIICHUIO
rpaduka paboT. [loaTomMy mpoliecC IJIAaHUPOBAHMS aTTECTAllUd U BepUPUKAIU
JOJDKEH HAadaThCs KaK MOXHO paHbIie. Jnarpamma BUIOB JAESITEIBHOCTH, CBSI3aHHBIX
C TUTAHUPOBAHWEM HCITBITAaHUH, TOKa3aHa Ha PUCYHKE 3.

Monyunte Y T A T onpese:
«

cr + BOKpMENT CreuAdacaum

(rexnmvackue ycnosus) | . Marpuua npocnexsieasmoct4 TpeGoeasmit

* DObaM wenbTaHRA (410 Z0MXHO T |
Onpeaenenne e "’ : (410 2 0 SCTHRORITHIN )
crparermm syt (xax Gyper TR T )
mmpo“un- . KWW BXOXREHHA K BRXOAA K3 HCIWTEHME W TONKM KOHTPONR K3YECTSR
4 c'pll'f”ﬂ ASTOMITHIBUAH

* ADXMTEKTYPA TeCTOR

o“p. * YCNOs MR HCNTaHMA

COCTaRa W CTPYXTYPSI

HenMTaTENLHOR * Kondurypatym CRoASTE TOCTHROBANMA
Shetonm = Orpeaenerse 3anas (CTRYETYPa Pastuesas DABOT Ka 3a8dm)
* Quewa of pator 8 BHAX ¥ 4O/
BOAKerA DaGOT B NeARRRX
Ouewxa * Paapaborka rpaduid paboT NO TECTMROSANMIC M Talamua
obwemos pabor HANO0NGR BAKHLX TTAN0B ITHX PAOOT
N0 TECTHPOBANMIO * Querxa pucros r Pator u o
MNAHOB MEDONDHUATHI N0 CMAM MO NOCHBACT AW OT

OBSLIECTENBHME JTHX PHCx08

Noarorosxa n * Noar y cor CTPATE MM,
YTROpPXAONHE NNAHA CHCTEMBI, HOMEMKAATYDM W rpadica pabor
nposeaeHH * Ananms u y cnmna f

PA3PABOTMKOB NPOEKTd

HENBITAHNA

Ha 374N NPOEKTHPOBIHWA W PEANKIAUMA TEeCTOs

Pucynox 3. Buuabl [I€STETbHOCTH, OCYIIECTBIISIEMBIE MPU COCTABJICHUM TJIaHA
HWCIILITAHUH

BxonmupiMu 11711 Tipoliecca IUIAHUPOBAaHUS OyIyT MOKYMEHTBI, KOTOpPBIE COJEpKaT
TpeboBanust k [IO, 06e3 KOTOpPBHIX HEBO3MOXKHO TMPOBECTH HEOOXOIUMOE
TECTUPOBAHMUE. BrixogHeim pe3yJIbTaTOM JNENCTBUI VCIIOJTHUTENEN,
OCYILIECTBISIONUIMX IUJIAHUPOBAHUE TECTHUPOBAHUS, SIBISETCS JOKYMEHT WJIM HaOOp
JIOKyMEHTOB, KOTOPBIM JOJDKEH OBITh MPOBEPEH TECTOBOM TPYMIOW, TPYMHIION
pa3pabOTUMKOB W NEPCOHAIOM, OCYILIECTBIISIIOIIMM YIpPaBI€HUE pa3pabOTKON Hu
CONPOBOXJICHHEM IIpOorpaMM. B TmaHe MpOBENEHHUS MCHBITAHUN YKa3bIBaIOTCS
pecypcebl, HEoOXOoAMMbIE Ui  TECTUPOBAHUS MPOTPAMMHOIO  MPOAYKTa, U
ONpENENAECTCS, YTO TMOJJIEKUT TECTUPOBAHHUIO, KAK JOJDKHO MPOBOIAUTHCA
TECTUPOBAHUE U KAKUE BBIXOJAbl WM BBIXOAHBIE PE3YyJbTaThl OyIyT MOJY4YEHBI IO
UTOTaM TECTUPOBAHUS.
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[InaHupoBaHWe HAuyMWHAETCS C OINpPEAENIEHUs CTpaTerMd TECTHPOBAaHUSA Ha
KOHIICTITYQJIbHOM ~YPOBHE, TOCIe dYero J00aBISAIOTCS YpPOBHU JajbHEHIICH
JEeTaNu3aluy, KOTOpPBIE ONMCBHIBAIOT  apPXUTEKTYpPy TECTUPOBAHMS,  YCIIOBHS
UCIBITAaHUH, a TaK)K€ TECTOBBIE ClIyyau J0 TeX IOp, oKa He OylIeT COCTaBJEH IIaH
IIPOBEJICHNsI WCHBITAHWKW B €ro OKOH4YareiapHOM Buae. llocime Toro, kak IuiaH
IPOBEJCHUS UCIBITaHUN OyneT oOpMIIEH B BUJIE TOKYMEHTA U YTBEPXKACH, MPOLIECC
IUIAHUPOBAHMS HE IPEKPaIlaeTcs, MOCKOJIbKY BO3MOKHBI M3MEHEHHUs TpeOOBaHM,
U3MEHEHUs B rpaduke padoT U Ipyrue BUIbl U3BMEHEHUH, KOTOPbIE BIEKYT 3a COOOM
KOPPEKLUIO IIJIaHA IIPOBEICHUS UCTIBITAHUM.

[Inan mpoBeAeHUS HWCHBITAHUN JOJDKEH MOJACPKUBATHCS HA BCEM MPOTSHKEHHH
npoliecca pa3pabOTKU MPOrPAMMHOIO MPOAYKTA KaK JUHAMHUYECKH Pa3BUBAOIIMNCS
JIOKYMEHT.

NHcnekTupoBanre OOBIYHO MCHOJIB3YEeTCS Ha paHHUX JTamax pa3pabotku. Bce
IIPOEKTHBIE PEIIEHUs, PUHATHIE HA TOM WJIM MHOM JTarle, JOHKHbI AaHAIU3UPOBATHCS
C TOYKH 3PEHUM UX MPABUIIBHOCTHU U LEIECO00Pa3HOCTH KaK MOYKHO PaHbIIIE, TOKa UX
MO>XHO JIETKO IepecMOTpeTh. 110CKOJIIBKY BO3MOYXHOCTBH IPAKTUYECKOW IMPOBEPKU
N0JTOOHBIX PEIIEHU HAa PAHHUX ATarax pa3pabOTKU OTCYTCTBYET, OOJIBIIOE 3HAUECHUE
UMEET UX 00CYXJeHUE, KOTOpOe MPOBOAUTCA B pa3HbIX (popmax. MHCHekTupoBaHue
CHOCOOCTBYET CYIIECTBEHHOMY YBEIMYEHHUIO IMPOU3BOAUTEIBHOCTH M HAJIEKHOCTU
IPOrpaMM M C €ro MOMOIIBI0 MOXKHO HaxoauTh oT 30% 1o 70% omuboK T0TUYECKOro
IIPOEKTUPOBAHUS U KOJIUPOBAHUS.

PaccMOTpUM HMHCIEKTUPOBAaHUE MPOTPAMMBI, T.€. IMPOBEPKY HCXOJHOIO TEKCTa
(koma). MHCeKuuu MCXOIHOTO TEKCTa MPEACTaBIAIOT coO0M Habop mpoueayp u
pUeMOB OOHApY>KEHUsI OIMOOK MPHU M3YyYEHHUH TEKCTa TPYNNOW CIEeHHaTucTOB. B
3Ty TpYIIy BXOAAT: aBTOp MPOrpaMMbl, MNPOEKTUPOBIIMK, CHEUUATUCT IO
TECTUPOBAHUIO U KOOPJAUHATOP — KOMIETEHTHBIA MPOrPAMMHUCT, KOTOPBIN yIpaBiIsieT
W OpraHuszyeT Impouecc HUHcnekTupoBanus. OOmas mnpoueaypa HHCHEKUUU
MPEAnojaraeT caeayolnue onepaiuu:

- y4acTHHUKa TpYMIbl 3apaHee BbIAAETCS JIMCTUHT MPOTpaMMbl M crienuuKanus Ha
Hee;

- IPOrPaMMHUCT PACCKa3bIBaeT O JIOTUKE pabOThI MIPOrpaMMbl U OTBEYAET HA BOMPOCHI
UHCIIEKTOPOB;

- IporpaMma aHaJIM3UPYyeTCs NPO CIHCKY BONPOCOB ISl BBISBICHUS HCTOPUYECKU
CJIO’KMBILHXCS OUITMOOK MPOrpaMMHUPOBAHUS.

Cnucok BOMPOCOB I HHCIEKIUMU HUCXOJHOTO TEKCTa 3aBUCUT, Kak oOT
UCITIOJIb3YEMOT0 sI3bIKa MPOrpaMMHUPOBAaHUS, TaK U OT CelM(PUKH pa3pabaTbIBaeMOro
[1O. B kadecTBe mpuMepa HWKE NPUBEIEH CIMCOK BOIPOCOB, KOTOPBIA MOXHO
UCITI0JIb30BaTh MIPU aHAJIM3€ MPABWIIBHOCTH MPOrpaMM, HAlMCAHHBIX Ha s3bike Pascal.
1. Konmponaws obpawenuii k oanHvim: Bce nu nepeMeHHble MHUIIMAIU3UpoBanbl? He
MPEBBIIICHBI JIU MaKCUMaJIbHbIE (MM peanbHbIE) pa3Mepbl MaccuBOB U cTpok? He
HEepenyTaHbl JIU CTPOKH CO CTOJIOLIAaMHU NpH padote ¢ Mmatpuuamu? IlpucyTcTByroT 11
NepeMEeHHbIe CO CXOIHbIMH MMeHaMu? Hcnonb3yrores au ¢aitnel? Eciau na, To npu
BBOZIe U3 (pailna mposepsercs nu 3aBepuieHue ¢aina? CoOTBETCTBYIOT JH THUIIBI
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3alUChIBAEMbBIX M UYWUTAEMBIX 3HaueHUH? VIcmosib30BaHbI JM HETUNU3UPOBAHHBIC
NIEPEMEHHBIE, OTKPBITBIE MACCHBBI, JIuWHaMuyeckas mnamsate? Ecou ga, T1O
COOTBETCTBYIOT JIM THUIIbI IEPEMEHHBIX MIPHU «HANTOXKEHUW» (popmaTta? He BBIXOAAT 1H
WHJIEKCHI 32 TPaHUIIBl MACCHUBOB?

2. Komwmponv eviuucnenuti:  IlpaBUiIBbHO JM 3amucaHbl BbIpaKEHUS (MOPSIOK
CJIEIOBaHUS  OIEepaTopoB)? KoppekTHO 11 BBINOJIHEHbI BBIYUCICHHUS HaJ
Heapu(pMeTUYECKUMH TiepeMeHHbIMU?  KOppeKTHO M BBIMOJIHEHBI BBIYMCICHUS C
MEePEMEHHBIMH PA3JIUYHBIX TUIOB (B TOM YHCIIE€ C MCIOJIb30BAHUEM IEIOYUCICHHON
apupmetukn)? BO3MOXHO 1M TEPENOJHEHUE Pa3PSATHON CETKH WU CUTYyalus
MamuHHOrO HyJiA?  COOTBETCTBYIOT JM BBIYHMCICHHS 3aJaHHBIM TpeOOBaHUAM
To4HOCTU? IIpHCYTCTBYIOT JIM CpaBHEHUS NEPEMEHHBIX PA3IUYHBIX TUIIOB?

3. Kommponv nepedauu ynpaenrenus: BynyT mu KOPPEKTHO 3aBEpIICHBI ITUKIIBI?
byner nu 3aBepmiena mporpamma? CylIecTBYIOT JIM ITUKIIBI, KOTOpble HE OyayT
BBINIOJIHATBCSL M3-32 HapylleHus yciaoBus Bxoja? KoppekTHo 5 mpojoimkarcs
BbluncieHusa? CylliecTBYIOT JIU TOUMCKOBbIE IUKIIbI? KOppeKkTHO 1 0TpabaThIBalOTCs
CUTYallUH «IJIEMEHT HalJIeH» U «IJIEMEHT HE HalJIeH»?

4. Kommponv MmexdcMoOyabHbIX Unmeppelicos: COOTBETCTBYIOT JIM CIIUCKH
MapaMeTpoB U ApTyYMEHTOB IO MOPSAIKY, TUIY, eAUHHUIAM u3MepeHusi? He nszmenser
JY TIOANpOorpaMMa apryMeHTOB, KOTOPbIE HE JOJKHBI U3MEHAThCsA? He mpoucxoaut
JU HapyleHus o0JacTh NEUCTBUS TJIOOAIBHBIX W JIOKAJIBHBIX MEPEMEHHBIX C
OJMHAKOBBIMM HMeHamMu? KpoMe HenocpeacTBEHHOTO OOHapyKeHHsI OIIMOOK,
pe3yabTaThl MHCIEKIMU MO3BOJISIOT MIPOTPAMMHUCTY YBUAETh APYTHE CIEIAHHBIE UM
OLIMOKH, MOJYYUTh BO3MOKHOCTh OLICHHTh CBOM CTWUJIb MPOTPAMMHUPOBAHUS, BHIOOD
QITOPUTMOB U METO/I0B TECTUPOBAHUS.

Nucnekuust sBNseTCsl TJaBHBIM U Haunbosjee 3((PEeKTUBHBIM CIOCOOOM paHHEro
BBISIBJICHUSI 4YacTed MporpamMMmbl, ¢ OOMbIIEH BEPOATHOCTHIO COAEPIKALIUX OLIMOKH,
YTO TO3BOJIAET MPU TECTUPOBAHUM YJEIUTh BHUMAHHE UMEHHO 3TUM yacTam. [[ns
MPOBEJICHUSI MUHCIIEKTUPOBAHUSI YYACTHUKHU TPYIIbl JOJDKHBI MPOUTH TIIATEIbHYIO
noarotoBky. [lo BpeMeHH mpoliecc MHCIEKTUPOBAHUS JOJKEH 3aHMMaTh He Ooliee
JIBYX YacOB M COCPEIOTOYMBATHCS TOJIbKO HA BBIABICHUH JCPEKTOB H
HECOOTBETCTBUY TPEOOBAHUSIM.

JIst ckaHUpOBaHUST UCXOJHOTO TEKCTa MPOTPAMMbI U BBHISIBIICHUS B HEM BO3MO>KHBIX
OIMOOK ¥ TIPOTHUBOPEUMIA HCTIOIB3YIOTCS TaKUE WHCTPYMEHTAJbHBIC MPOTPAMMHBIE
CpPEeACTBa KaK CTaTUYECKHE aHAIU3aTOpbl mporpaMMm. llenpi0o aBTOMATHYECKOTrO
CTaTUYECKOT0 aHallu3a SBJISIETCS MPUBJICYEHHWE BHUMAHMS TPOBEPSIOLIETO K
aHOMAJIUSIM B IIPOrpaMMe, HapuUMep K MEPEMEHHBIM, KOTOpbIE HCHOJB3YIOTCS 0€3
WHULMAJIU3AlUA WM COBCEM HE MCIOJB3YIOTCS, WM K JaHHBIM, 3HAYEHHsI KOTOPBIX
MPEBBIIIAIOT 33JaHHOE, U T.II.

Cratnueckuii aHanu3 kozja (aHri. static code analysis) — aHaiu3 MPOrpaMMHOTO
oOecrieueHusl, MPOU3BOJUMBIM (B OTJAWYME OT JAMHAMHUYECKOrO aHaiauza) 0e3
peasIbHOrO BBHIMIOJIHEHUSI UCCIIENYEMBIX MporpaMM. B OOJBIIMHCTBE CIy4yaeB aHAIU3
IPOU3BOJMTCS HaJ KaKOW-TMOO BepcUed HCXOJHOIO KOJd, XOTS HMHOI/IA AHAIU3Y
noJIBepraercss KakoW-HuOyAb BHA OOBEKTHOTO Kona. Ilpu cratmueckoMm aHamuze
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OCYULIECTBJISIETCSI IPOBEpPKAa CHHTAKCUCA, CTAaTUYECKOM CEMAHTUKA W  CTHJIA
KOJUPOBAHMS MPOrpaMM, a TaK)K€ HEKOTOpPbIE APYTHE COIMYTCTBYIOIIHME AHAIN3Y
nercTBUs. B 3aBUCHMOCTH OT MCIIOJIB3yeMOT0 HHCTPYMEHTA TTTyOUHA aHaJIn3a MOKET
BapbUPOBATHCS OT OINPECICHHs] TOBEACHUS OTIEIbHBIX ONEPaTOpPOB JO aHau3a,
BKJIIOYAIONIETO BECh HMeEIONMIicCS HCcXOoAHbId KoA. CrnocoObl  HCTOIB30BAHUS
MOJIYYeHHOU B XOJ€ aHalu3a UH(GOPMAIIUU TaKKe Pa3TuYHbl — OT BBISIBJICHUSI MECT,
BO3MOXXHO COJiepKalux omuOku (yTwinThl Tuna lint), 10 ¢hopMaabHBIX METOOB,
MO3BOJISIONIMX ~MaTeMaTHYeCKH JOoKa3aTh Kakuhe-TMOO CBOMCTBA IMPOTrpaMMBI
(HanpuMep, COOTBETCTBHE MOBE/ICHUS CTIEU(PUKALINN).
Hcnonv3zytomes cnedyiowue npunyunst Cmamuiecko2o aHaiusa.
bonbmmacTBO KommumsitopoB (Hampumep, GNU C Compiler) BbIBogsAT Ha 3KpaH
«OpenynpexiacHus» (aHri. warnings) — COOOIIEHUS O TOM, 4YTO KoJ, Oymaydu
CUHTAaKCUYECKH TNMPABUIIbHBIM, CKOPEE BCEr0, COAEPKUT OMMOKY. DTO MPOCTEUIIUI
CTaTUYECKUH aHanmu3. Y KOMOWISATOpAa €CTh MHOrO0 JAPYTHX HEMaJIOBaXHBIX
XapaKTEPUCTUK — B IEPBYIO OUYEpEIb CKOPOCTh pabOThl M Ka4eCTBO MAUIMHHOIO
KOZa, MO3TOMY KOMIWISTOPbl MPOBEPSIIOT KOJ JMIIb Ha OYEBHUIHBIE OIIMOKH.
CraTudeckue aHaJIM3aTOpbl MpeIHa3HAueHbl A OoJiee JETAJbHOTO HCCIEeI0BAaHUS
KOJa.
Tunwt owubox, oOHaAPy’HCUBAEMBIX CIMAMUYECKUMU AHAIUZATNOPAMU.
-Heonpenenennoe noseaeHne — HEMHUIUAIN3UPOBAHHbBIC IEPEMEHHbBIE, 0OpallleHne
K NULL-yka3zaTtensMm. O nmpocTEHIINX CIy4YasX CUTHATUZUPYIOT U KOMITAJIATOPHI.
-Hapymenue anropurma nosb3oBanus Oubianorekoit. Hanpumep, mis kaxmoro fopen
HyxkeH fclose. W ecnu ¢aiioBas mnepeMeHHas TepseTcs paHblle, 4eMm Qaiin
3aKpBIBAETCS, AHATIU3ATOP MOXKET COOOIIUTH 00 OLIMOKE.
-TunuuHble clHeHapuH, MNPUBOAAIIME K HEJIOKYMEHTUPOBAHHOMY IOBEJIEHUIO.
CranmaptHas OuOnmoreka Cu u3BecTHAa OOJBIIMM KOJMYECTBOM HEYJAYHBIX
TeXHUYEeCKUX pemeHuid. Hekoropble (yHKIMM, Hanmpumep, gets, B NPHUHIIUIE
He0Ee30IacHHBI.

-Ilepenonnenne Oydepa — Korjga KOMIIBIOTEpHAs MporpamMma 3aluchbIBacT
JIAaHHBIC 3a MpeJieJIaMH BBIICIICHHOTO B TTaMsITH Oydepa.
-OmnbKy B MOBTOpAOIIEMCs Koje. MHOrHe mporpaMMbl UCTIOJIHAIOT HECKOJIBKO pa3
OJTHO U TO XK€ C pa3HbIMU apryMeHTamMu. OOBIYHO MOBTOpSIOUINECS (PparMEeHTHI He
MUIITYT C HYJIA, a PAa3MHOKAIOT U UCTIPABJISIOT.
-Ommoku GpopMaTHBIX CTPOK — B (YHKIMSIX Hamomooue printf MOTyT ObITh OITHOKH
C HECOOTBETCTBHEM (POPMATHOM CTPOKU PEANIbHOMY THITY [TapaMeTPOB.
-Ilpoune ommbOku — MHOrMe (GYHKUMM U3 CTAaHAAPTHBIX OMOIMOTEK HE HUMEIOT
no6ouHoro 3 dexra, ¥ BEI30B UX KaK MPOIEAYp HE UMEET CMBICIA.
CraTtryeckuil aHau3 COCTOUT U3 HECKOJIBKUX 3TaIlOB.
1. Ananuz nomoxa ynpaeénenus. Unentudukaus U BbIJCICHUE IUKIOB, UX TOUYEK
BXO0/1a U BBIXO/Ia, BBISIBJICHUE HEUCIOIb3YEMOIO KOJIA.
2. Ananusz ucnonvzoeanus oaunvix. lIpoBepka nepeMeHHbIX B mporpamme. Ha stom
3Tare Tak)Ke MOYKHO BBISIBUTH YCIIOBHBIE ONEPATOPHI C U30BITOUHBIMH YCIOBUSIMHU.



http://ru.wikipedia.org/w/index.php?title=%D0%9F%D1%80%D0%B5%D0%B4%D1%83%D0%BF%D1%80%D0%B5%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BA%D0%BE%D0%BC%D0%BF%D0%B8%D0%BB%D1%8F%D1%82%D0%BE%D1%80%D0%B0&action=edit&redlink=1
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3. Ananuz unmepghetica. IlpoBepka COTITAaCOBAaHHOCTH PAa3IUYHBIX YacTeH
POrpamMMBbl, MPABUIBHOCTH OOBSABICHUS MPOUEAYP M UX HCHOJb30BaHUA. [laHHBIH
3Tl ABJIAETCS JIUIIHUM, €CIIU UCTIONb3YETCS S3bIK CO CTPOTUM KOHTPOJIEM THIIOB.

4. Aunanuz nomoxos Oanmnvix. OUPENENAIOTCS 3aBUCUMOCTH MEXAY BXOAHBIMU U
BBIXO/JIHBIMU TI€PEMEHHBIMU. TakoW aHaau3 HE MO3BOJISIET BBISIBUTH KOHKPETHBIX
OlIMOOK, OH [JAaeT TMOJHBIA CHMCOK 3HAUEHUH, MCIOIb3YEMBIX B IPOTPAMME.
CrnenoBaTenbHO, JIETKO 0OHAPYKMBAETCSl OIUMOOYHBIN BBIBOJ IAHHBIX.

5. Ananus eemeeii npocpammul. Ha 3TOM 3Tane CEMaHTUYECKOTO aHalu3a
OTIPENIENSAIOTCA BCE BETBU IPOrPAaMMBbl U BBIIEISIOTCS ONEPATOPhl, UCIOIHIEMBIE B
Ka)X7I0W BeTBU. Takoil aHamu3 MOMOTaeT pa3oOpaThCsl B YIPABICHUH MPOTPaMMON U
MO3BOJISIET POAHATU3UPOBATh KaKIyI0 BETBb OT/AEIIBHO.

Cneagyer OTMETUTh, YTO aHaJIM3 IOTOKA JAHHBIX M aHAJIM3 BETBEM MpPOrpaMMbI
TEHEPUPYIOT OTPOMHOE  KOJMYECTBO HMH(POPMALMHM, KOTOpask HE  BBISBISET
KOHKPETHBIX OIIMOOK, a MpEACTaBIseT NpOrpaMMy B pa3HbIX acnekrax. M3-3a
00JIb1I0T0 00beMa reHepupyeMoil HH(pOpMAaIIUK 3TH ATallbl 3a4aCTYIO0 UCKIIIOYAIOT U3
npolecca aHaiu3a U UCHOJB3YIOT TOJBKO HAa PAaHHUX CTaausAX Uil OOHapy>KEHUs
aHoMaJuil B pa3palaTeiBaeMoi mporpamme. CTaTHuyecKue aHaIU3aToOpbl MOJIE3HBI B
TeX CIlly4yasix, Korja UCIOJIb3YIOTCS S3bIKU MPOTrpaMMHUpOBaHUsl, mogo0Hble C, Tak Kak
B HUX HET CTPOroro KOHTPOJII THUIIOB, W IIOTOMY IPOBEPKAa, OCYLIECTBISIEMAs
KOMITWIATOpOM si3bika C, orpaHudeHa. B 3Tom ciydae cpencTBaMu CTaTHYECKOIO
aHallu3a BBIABIAETCS LIUPOKUN CIEKTp OIIMOOK, 4YTO OCOOCHHO Ba)XXHO IIpU
pa3paboTKe KPUTHUECKUX CHCTEM.

AHanmu3 ¢ TOMOIIbI0 HMHCTPYMEHTAJIbHBIX CpEACTB HE MOXKET 3aMEHHTH
WHCIIEKTUPOBAaHUSA, TaK KaK CYLIECTBYIOT TaKHE€ THUIbI OIIMOOK, KOTOpBIE HE
BBISIBJISIFOTCS C TIOMOIIBIO CTATUYECKOT0 aHaiu3a. B 4acTHOCTH, aHAIM3aTOPhI MOTYT
OOHapyKUTh HEOOBSABIICHHbIE MEPEMEHHbIC, HO HENPABUIBHOE MPUCBOCHUE OHU
OOHapykuTb HE CMOryT. B wurore craTuueckuii aHaiu3 sBIAETCS HauboJee
3¢ (HEeKTUBHBIM NIPH OOHAPYKEHUU OLIMOOK B SI3bIKaX BHICOKOTO YPOBHSI.

Memoo «uucmasn KomHama

Cleanroom Software Engineering (MeToI0JOTHS «YHUCTOW KOMHATBI») - MPOIECC
pa3pabOTKM TPOrPaMMHOTO OOECIeYeHHs, TPEIHA3HAYCHHBIA ISl  CO3/IaHUS
MIPOTPAMMHOTO 00ECTIEUEHUS C CEPTUPUITUPYEMBIM YPOBHEM HaIEKHOCTH. OCHOBHOU
OPUHITMT cleanroom cOCTOUT B TOM, YTO MPEAyIpekIeHnEe NePEKTOB JIydIlle, YeM HX
yctpanenue. HaszBanue Cleanroom («4ucTas KOMHATa») B3SITO U3 JJIEKTPOHHOM
MIPOMBITIUICHHOCTH — TaK Ha3bIBAIOTCS MIOMEIIECHUS ¢ BBICOKOW CTEIICHBIO 3aIIUTHI OT
3arps3HCHHM, TIO3BOJIAIONINE IIPEAOTBPATUThL IMOSBIICHHE Je(PEKTOB B TIpolecce
MIPOU3BOJICTBA IOTYIIPOBOJIHUKOB. BriepBrie mporiecc ObLT NMPUMEHEH B CepeauHe-
koHrie 80-X rozos.

OCHOBHBIC MPUHIIUATIBI METOIA.

- Pa3zpaboTtka nporpaMMHOro odecrneueHrss OCHOBBIBAETCSl Ha (OPMaTIbHBIX METOAAaX

- IaKpemenTanbpHas pean3aiyy B paMKaX CTaTUCTUYECKOTO KOHTPOJIS Ka4eCcTBa

- CTaTUCTUYECKOE TECTUPOBAHUE
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- ®opmanbHas BepuduKaims

Haubonee BakHble Ui 3aKa3uMKa CHCTEMHbIE (DYHKIIUH TPOBEPSIIOTCS HAUOOJbIIEe
KOJINYECTBO pa3. MeToa «4YMCTOil KOMHATBD» MO3BOJIAET BBIIBUTH JAC(PEKTHI eule J0
UCIIOJTHEHUS MTPOrpaMMBbl. DTU 1e(PeKThl UCTIPaBISIIOTCS B Ipouecce pazpadotku I10.
Taxoii meTox Haubosee >pPeKTUBEH MPU Pa3padOTKE CHCTEM C HAUBBICIINM YPOBHEM
HaJIeKHOCTH.

Bepuguxayus u ammecmayus Kpumuyeckux cucmem

Bepuduxkanus u arrectanus CUCTEM, KPUTHUECKUX IO 0OECieueHnI0 0e30MacHOCTH,
UMEET MHOTO OOIIETO ¢ TECTUPOBAHUEM JIOOBIX CHCTEM C BHICOKUMHU TPEOOBaHUSAMU
HaZCKHOCTH. YTOOBI OOHApYXHUTh HAWOOJbIIEe KOJIUYECTBO OIIMOOK, CIETyeT
NPUMEHATH BCECTOPOHHEE TECTHPOBAHUE, a TIPU OIEHKE 0€30MaCHOCTH MCIOIB30BaATh
CTaTHYECKUE METOAbl TECTUPOBaHUA. OOHAKO BCIEACTBUE YPE3BBIYANHO HU3KOH
Y4aCTOTHI O0TKa30B, Mpucymux MHOTEM KC, ¢ TOMOIIBI0 CTATHYECKOTO TECTUPOBAHUS
HE BCEr/a YJaeTcsl KOJIMYECTBEHHO OILEHUTh OE30TKAa3HOCTh, TaK KaK JUISI 3TOTO
TpeOyeTcsi 04eHb OOJIBIIIOE YHUCIO TECTOB. DTH TECTHI JUIIhL JAIOT OCHOBAaHUE CUUTATh
Ty uiu unyto KC 6e3onacHoil.

[Ipu cozmanuu KC, BakeH BCECTOpPOHHUN aHAIM3 pa3pabaTbIBaeMON CHCTEMBI.
BbIenstoT nsTh TUMIOB aHAIM3a CUCTEMBI, 00s13aTenbHbIX it KC:

1. AHanu3 NpaBUILHOCTH (PYHKITMOHUPOBAHUS CUCTEMBI

2. AHanu3 BO3MOXKHOCTH U3MEHEHUS U TIOHSTHOCTU CUCTEMHOM apXUTEKTYPhI

3. AHamM3 COOTBETCTBHS airoputmMa oOpabOTKM H  CTPYKTYpbl JaHHBIX
OTIpEEeTICHHOMY B CTIEIIM(DUKAIINH TOBEICHUIO CHCTEMBI

4. AHanmM3 COrIaCOBAaHHOCTH MPOTPAMMHOTO KOJIa, alTOPUTMOB U CTPYKTYP JaHHBIX.
5. AHanu3 aIeKBaTHOCTHU TECTOBBIX CLIEHAPUEB CUCTEMHBIM TPEOOBAHUSAM.

Bce nmokazarenpcTBa  0€30MAaCHOCTH  CHCTEMBI  CTPOSITCS  Ha  CIEAYIOIIEM
MIPEANOI0KEHUN: KOJTUISCTBO OIIMOOK B CHCTEME, KOTOPhIC MPUBOIAT K aBAPUITHBIM
CUTyalllsiIM, HAMHOTO MEHbIIE OOuIero yuciaa omubok B cucreMe. OOecrieueHue
0€30MacHOCTH JIOJKHO COCPENOTOYUTHCS HA BBIABICHUM TMOTEHIIMAIBHO OMACHBIX
ommn6ok. Ecnu okas3piBaeTCs, YTO 3TH OMIMOKH HE MPOSBISIOTCS WIH MPOSBISIOTCA,
HO HE TIPUBOMAT K CEPbE3HBIM IOCIECACTBUSM, TO CHUCTEMA CUMTAETCS HAJICKHOM.
JlokazarenbCcTBa MPaBUIILHOCTH MPOTPaMM ObUTH TIPENJIOKEHBI B KQ4€CTBE METOOB
Bepudukaruu [10 OGonmee 25 ner wHazan. OpHako 3T METOABI B OCHOBHOM
UCIIOJIB3YIOTCSL TOJBKO B Jjtabopatopusix. Ilpaktuueckue mpoOIeMbl MOCTPOCHHUS
JoKa3aTenbcTBa MpaBWIbHOCTH [1O  HACTONMBKO  CIOKHBI, YTO HEKOTOPHIC
OpraHM3alMd CYUTAIOT HCIIOJB30BAaHHWE MAHHBIX METOJOB B Tpollecce pa3paboTKu
OOBIYHBIX CUCTEM HeomnpaBJaHHO noporuM. Ho, kak ormeuanock panee, 1 psga KC
HYKOHOMHUYECKH BBITOJHO MCTOIH30BaTh I0KA3aTEeIbCTBA MPABUILHOCTH CUCTEMBI, YeM
JMKBUIUPOBATH TOCIEICTBUS OTKa30B. HecMoTpst Ha TO, 4TO Isi OOJBIIMHCTBA
CHCTeM pa3padaThiBaTh [OKa3aTeIbCTBA NPABHIBHOCTH HEpeHTaOeIbHO, HWHOTIA
BO3HMKAET  HEOOXOAMMOCTb  pa3paboTaTh  JIOKa3aTeIbCTBA  0OE€30MaCHOCTH,
JEMOHCTPHUPYIOIINE  COOTBETCTBUE  JAHHOM  MpOrpaMMbl  TpPeOOBaHUSM  TIO
obecrieueHuto Oe3zomacHocTH. [lpm mokazaTenbcTBe O€30MACHOCTH HEOOS3aTEIIBHO
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J0Ka3bIBaTh COOTBETCTBUE TMporpamMmbl crenupukamuu. Heo0Xxoaumo ToIbKO
NIOKa3aTb, YTO BBINOJHEHHWE MPOrpaMMbl HE HOPHUBOJAUT K COOSIM C OMNAcCHBIMH
IIOCJIEICTBUASIMH.

B nporneccax Bepu¢pukanuy 1 aTTeCTalliy UCIOJIb3YIOTCS JIBE OCHOBHBIE METOJUKHU
IIPOBEPKU U AHAIIN3A CUCTEM.

1. MucnextupoBanue 110. AHanu3 u npoBepka pa3iHyuHbIX MIPEACTABICHUI CUCTEMBI,
HanpuMep JOKYMEHTaluu clieuu(uKanuy TpeOOBAHUN, apXUTEKTYPHBIX CXEM WU
UCXOJHOTO KOJIa MmporpaMM. IMHCHEKTHpoBaHME BBINOJNHIETCS Ha BCEX JTamax
nporuecca pazpabOTKH MPOrpaMMHOM cucTeMsl. IlapanienbHO ¢ MHCIEKTUPOBAHUEM
MOXET BBINOJHATHCS aBTOMATUYECKUM aHAJIA3 HCXOAHOIO KOJa NporpaMM H
COOTBETCTBYIOIIMX JOKYMEHTOB. MIHCIIEKTUpPOBaHME U aBTOMATUYECKUN aHAIU3 — ITO
CTaTUYECKUE METOJAbl BepU(PHUKALMK U ATTECTALMH, MOCKOJIbKY UM HE TpeOyeTcs
UCIIOJHSAEMAasi CUCTEMA.

2. TectupoBanme I10. 3amyck HMCHOTHSAEMOTO0 KOJa C TECTOBBIMH JIaHHBIMH U
UCCJIEIOBAHNE BBIXOAHBIX [JAHHBIX M padOYMX XapaKTEpUCTUK MPOrpaMMHOIO
OpOAYKTa JJIi MPOBEPKU IMPaBUIBHOCTH PabOThl CUCTEMbI. TeCcTHpOBaHHE — 3TO
JUHAMHYECKUA METOJ] BepuU(UKALUM M aTTECTAllUM, TaK KaK IPUMEHSETCS K
UICIIOJIHSIEMOU CUCTEME.

Ha pucyHke 3 moka3aHO MECTO HMHCIIEKTUPOBAHMS W TECTUPOBAHMS B IPOLECCE
pazpabotku [1O. Crpenku yka3plBalOT Ha T€ JTambl Ipolecca pa3paboOTKH, Ha
KOTOPBIX MOXHO HIPUMEHATh JaHHble MeToApl. CorylacHo 3TOM  cXeMe,
MHCIIEKTUPOBAHUE MOJKHO BBINOJHATH Ha BCEX JTamax Mmpolecca pa3paboTKu
CUCTEMBI, a TECTHPOBAHME — B TEX CIydasX, KOIZAA CO3JaH IPOTOTHUN WIIHU
UCIIOJHsAEMas IporpaMma.

K MeromamMm  MHCHEKTUPOBAHUS  OTHOCATCS:  HMHCIEKTUPOBAaHUE  IPOrPaAMM,
aBTOMaTHYECKUN aHaM3 HUCXOJHOTO Kojna u (opmanbHas Bepudukamus. Ho
CTaTUYECKHE METOAbl MOTYT TIIPOBEPUTH TOJBKO COOTBETCTBHUE IPOTPAMM
cnequuUKanMyu, ¢ HUX [OMOIIbI0 HEBO3MOXHO MPOBEPUTH MPABHIBHOCTH
(GyHKIIMOHHMpOBaHUS cucTeMbl. Kpome TOro, craTMueCKMMH METOJaMU HENb3s
IPOBEPUTHh TakKue HEPYHKIIMOHAIbHBIE XapaKTEPUCTUKU, KaK IPOU3BOJUTENILHOCTh U
HaJe)KHOCTh. [loaTOMy aJii OLEHUBaHUS HE(PYHKIHMOHAJIBHBIX XapaKTEPUCTHUK
IIPOBOAUTCS TECTUPOBAHUE CUCTEMBI.

cmwmml BucoKoypoBHESaR Dopuansian I [leranuanposantan porpamma I
Tpebosatmi apxuTexTypa cnewduxaLpn apuTexTypa n
TEE——

(Tecrwposanme

MNporomwn NPOrpamMm

PI/ICYHOK 3. Cratuueckas u JUHaAMH4YCCKasd BepI/I(I)I/IKaHI/IH n aTTecTanus;d
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Hecmotpss Ha mmpokoe mnpumeHeHune uHcnektupoBanus [1O, mpeobnamarommm
METOJOM Bepu(UKALMM U aTTeCTallud BCE €IIE€ OCTAeTCs TECTUPOBAHMUE.
TectupoBanue — 3TO MpoBepka padOTBl MNpPOrpaMM C JaHHBIMH, MOJOOHBIMU
pealbHbIM, KOTOpble OyAyT 0OpabaThlBaThCs B IMPOLIECCE SKCIUIyaTallUd CHCTEMBI.
Hanuuue B nporpamme 1e(eKTOB U HECOOTBETCTBUN TPEeOOBaHUSIM OOHAPYKUBAETCS
IIyTEM HCCIICIOBAHUS BBIXOJHBIX IJAHHBIX W BBIABICHUSA CPEIM HUX AHOMAJIBHBIX.
TectupoBaHue BBINOJHAECTCA Ha JTale peaju3alud CUCTeMbl (A7 MPOBEPKU
COOTBETCTBHUSI CUCTEMBI OXXHMJAHUSM pa3pabOTUMKOB) M IIOCIIE 3aBEPILCHUS €€
peanusanuu.

Ha pasneix stanax mpoumecca paspabotku 110 npumeHstoT paszauunvle 6uobl
mecmupoGaHusi.

1. TectupoBanue AePEKTOB MPOBOAUTCS ISl OOHAPYXKEHUS HECOOTBETCTBUU MEXKIY
nporpaMmMoii U ee crnenudukanuei, KOoTopble OOYCJIOBJICHBI OIIMOKAMHU WM
nedexkraMu B rporpamMmax. Takue TecTbl pa3padaThIBalOTCS AJIS BBISBICHUS OLIMOOK
B CUCTEME, a HE JIJIsl UMUTALlUU €€ paOOTHlI.

2. CTaTUCTUYECKOE TECTUPOBAHUE OLIEHUBAET IMPOU3BOJUTEIBHOCTh U HA/IEKHOCTD
nporpaMM, a Takke padoTy CHCTEMBI B Pa3IMUHBIX PEKMMAaxX 3KCIUTyaTaluu. TecTbl
pa3pabarbIBalOTC TakK, 4YTOObl HMHUTHPOBATh peEalbHYI0 pabOTy CHCTEMBI C
pealbHBIMM  BXOJHBIMU JaHHBIMHU. HaznexxHocTh (QYHKUMOHMPOBAHUS CHUCTEMBI
OLICHMBAETCA 1O KOJMUYECTBY COOEB, OTMEUEHHBIX B paboTe MPOrpaMM.
[Tpon3BOANTENBHOCTh OLEHUBAETCA MO pe3yjibTaTaM H3MEPEHHs MOJHOTO BPEMEHU
BBINIOJIHEHUS ONEpaludid U BPEMEHU OTKIMKA CUCTEMBbI MpU 00pabOTKE TECTOBBIX
JTAHHBIX.

['naBHas uenb BepuUKAMU U aTTECTAllUd — YJOCTOBEPUTHCA B TOM, YTO CHUCTEMa
"COOTBETCTBYET CBOEMYy Ha3Ha4eHUIO". COOTBETCTBHE NPOrPAMMHOM CHCTEMBI
CBOEMY HAa3HAYEHUIO OTHIO/Ib HE MPEAINOJIaraeT, YTO B HEMl COBEPUIEHHO HE JTOJKHO
ObITh omuOoK. Ckopee, crucTemMa JI0JbKHA JOCTaTOYHO XOPOIIIO COOTBETCTBOBATH TEM
HesiM, I KOTOPBIX IUTAHMPOBAjdach. YPOBEHb HEOOXOAMMON JOCTOBEPHOCTH
COOTBETCTBHSI 3aBUCUT OT HA3HAUYECHUS CHCTEMBI, OXHUJAHUW TMOJb30BaTENEH W
YCJIOBUHM Ha PHIHKE MPOTPAMMHBIX MPOIYKTOB.

1. Haznauenue I10. YpoBeHb JOCTOBEPHOCTH COOTBETCTBUS 3aBHCUT OT TOTO,
HACKOJIbKO KPUTHYECKUM SIBJISIETCS pa3pabaThiBaeMOe MPOrpaMMHOE 00ecCTieUeHHUE 10
TeM WIA WUHBIM KpuTepusiM. Hampumep, ypoBeHb JOCTOBEPHOCTH JII CHUCTEM,
KPUTHYECKUM IO 0OeCcTeYeHU0 0e30MacHOCTH, JOKEH OBITh 3HAYUTEIHLHO BBIIIC
aHAJIOTUYHOTO YPOBHSI JOCTOBEPHOCTH ISl OIBITHBIX OOpa3lloB MPOrPaMMHBIX
CUCTEM, pa3paldaThIBAEMBbIX JJIsl JEMOHCTPAIMU HEKOTOPHIX HOBBIX HJIEH.

2. Odcudanusn noavzosameneti. CieyeT ¢ TPYCTbIO OTMETUTh, YTO B HACTOSIIEE
BpeMsi y OOJBIIMHCTBA MOJIb30BaTeNIe HEBBICOKHE TPEOOBAHHUS K MPOTrPaMMHOMY
obecrieuenuto. [lomb30BaTenn HACTOIBKO MPHUBBIKIN K OTKa3aM, MPOUCXOISIIAM BO
BpeMs pabOTHI IPOTPaMM, UYTO HE yIUBISIOTCS 3ToMYy. OHU COTJIACHBI TEPIETh COOU B
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paboTe CHUCTEMBI, €ClM MPEUMYIIECTBA €€ HCIOJIb30BaHUS KOMIIEHCUPYIOT
HepocTaTku. Bmecte ¢ Tem ¢ Hayana 1990-X rogoB TepnuMMOCTb MOJIB30BATENEH K
OTKazaM B paloTe MpOrpaMMHBIX CHCTEM IIOCTENEHHO CHUXkaerca. B mocnennee
BpEMsI CO3/IAHUE HEHAJIC)KHBIX CUCTEM CTAJIO IMPAKTUYECKU HEMPUEMIIEMBIM, IIO3TOMY
KOMITaHUSIM, 3aHUMAIOIUMCS pa3paboTKONW MPOrpaMMHBIX MPOAYKTOB, HEOOXOAUMO
Bce Oouibllie BHUMAaHUS YAENATh BEpUPUKALUM M AaTTECTALMM MPOrPAMMHOIO
oOecrieueHusl.
3. Yenosus pvinka npoepammmusix npodykmos. Ilpu orieHke mpOrpaMMHONM CHCTEMBI
MPOJABELl JOJDKEH 3HaTh KOHKYPHUPYIOIIHE CUCTEMBI, IIEHY, KOTOPYIO IMOKYIIATENb
COrJIaCeH 3aIIaTUTh 3a CUCTEMY, M Ha3HAYEHHBIM CPOK BBIXOAA 3TOM CHCTEMBI Ha
peiHOK. Eciam y KoMmaHuM-pa3pabOT4YMKa HECKOIBKO KOHKYPEHTOB, HEOOXOIUMO
ONPEIENNUTh JaTy BbIXOJA CUCTEMbI Ha PHIHOK /10 OKOHYAHUS MOJHOTO TECTUPOBAHUS
U OTJaJKH, WHA4Ye TMEpPBbIMM Ha PBIHKE MOTYT OKa3aTbCsl KOHKYpEHThI. Eciu
MoKymnaread He kenaroT mnpuooperath [IO Mo BBICOKON I1I€HE, BO3MOKHO, OHH
COrJacHbl TEpHeTh OoJIbllIee KOJIMYECTBO OTKa3oB B pabore cuctemsl. llpu
OINpPE/ENICHUN pPacxoJ0B Ha Mpolecc BepUPHUKAIUU U aTTeCTallUd HEOOXOAUMO
YUUTHIBATH BCE ITU (DAKTOPHI.
Kak mpaBuno, B xoje BepudUKAIMU W aTTECTAllMd B CHUCTEeME OOHAPYKUBAIOTCA
omnOku. JIyig ucnpasiaeHus: OMMOOK B CUCTEMY BHOCSITCS U3MEHEHHUS. DTOT MPOLIECC
OTNIAJIKA OOBIYHO MHTETPUPOBAH C JIPYTUMU TpoleccaMd BepUPUKALMH U
arTectanuu. Bmecte ¢ TeM TectupoBanue (mim 6osiee 00001eHHO — BepudUKaIus U
aTTecTalys) W OTJIAJKa SBIAIOTCA pPa3HbIMH MPOLECCAMH, KOTOPHIE HMMEIOT
pa3nuYHbIE LEH.

B To Bpems kak, BepuduKaluMs W aTTecTalMsl — MPOLECC OOHAPYXKEHUs
neexToB B MPOrpaMMHOM CHUCTEME, TO OTJajka — 3TO MPOLECC JOKalu3aluu
nedexkToB (0mKMO0K) U UX HCTpPaBIIEHUS (PUCYHOK 4).

Peayneraru c TPONbHBIE
R
| ‘
Noxamaauns Henpasnenme Wenpaanesme MNoaToproe
ownbon CTPYXTYDHOR nporpavioR TeCTHpOBaKMe
Ownbion Wb NPOrpamus!

Pucynok 4.- Ilpouecc otinaaku

[IpocThIX METOAOB OTJAJAKU MPOTpaMM He CymecTByeT. OMNBITHBIC OTJIAIUYUKH
OOHapyXUBAIOT OMIMOKHK MyTEM CPaBHEHUS IIA0JIOHOB TECTOBBIX BBIXOJHBIX JaHHBIX
C BBIXOJIHBIMU JIAaHHBIMH TECTUPYEMBIX cUCTeM. UTOOBI ONTpeAeIUTh MECTOIOI0KEHHE
OITMOKH, HEOOXOJMMBI 3HAHMS O THIIAX OIIMOOK, IIAa0JIOHAX BBIXOJHBIX JaHHBIX,
S3bIKE€ TPOTPAMMUPOBAHUS U TIpoIiecce MporpaMmMupoBanusi. OueHb BaKHBI 3HAHUS O
nporecce pazpadotke I10. OtnmagurikaM W3BECTHBHI HanbOojee pachpoCTpaHEHHBIC
OIMOKA TPOTPAMMHUCTOB (HAMpPUMEp, CBS3aHHBICE C TIOIIATOBBIM YBEIUYCHUEM
3HAQUYEHUSI CUETUMKA). TakKe YUUTHIBAIOTCS OUIMOKH, TUIIWYHBIE JIJISI ONPEIETIECHHBIX
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SI3BIKOB MPOTPAMMHPOBAHUS, HATIPUMED CBS3aHHBIE C UCIIOJIb30BAHUEM yKa3aTeseH B
s3bike C.
OmnpeneneHne MECTOHAXOXACHHS OMIMOOK B MPOrPaMMHOM KOJIe HE BCErja MpoCcTon
poliecc, MOCKOJIbKY OIIMOKa HeoOA3aTENbHO HAXOJUTCA BO3JIE TOTO MECTa B KOJE
porpamMmel, rae npousoinies cOoi. YToObl JIOKaIW30BaTh OMIMOKH, MPOTPaMMUCT-
OTNAUUK pa3padaTblBaeT JIOMOJHUTENbHBIE MPOrPAMMHBIE TECTbl, KOTOpbIE
MOMOTAIOT BBIIBUTh HMCTOYHUK OIMUOKM B mporpamme. MokeT BO3HUKHYTH
HEO0OXOJMMOCTb B PyYHOU TPACCUPOBKE BBHIMOJIHEHUS TPOrPAMMBI.
WNHuTepakTuBHBIE CpEICTBa OTJIAJIKHU SIBJISIOTCS YacThi0O HAOOpa CPEACTB MOIACPKKH
S3bIKA, WHTETPUPOBAHHBIX C CHCTEMOH KOMIWISIIMH TporpaMmMHOTO koma. OHwH
00€eCIeunBaIOT CIECHUATBHYIO CPEly BBIIIOJHEHUSI IPOrpaMM, MOCPEICTBOM KOTOPOI
MOXXHO TOJYYUTh OCTYN K Tabnwie UACHTHU(PUKATOPOB, a OTTyAa K 3HAYCHUSAM
nepeMeHHbIX. [lonmp30BaTenm 9acTo KOHTPOJIUPYIOT BBITIOJIHEHHE IPOTPAMMBI
MOIIArOBBIM CHOCOOOM, MOCIJIEIOBATENbHO MEPEX0/sd OT OlepaTopa K ONepaTropy.
[Tocre BBIMOTHEHHS Ka)XIOTO OMepaTopa MpPOBEPSIIOTCS 3HAYCHHS TEPEMEHHBIX U
BBISIBIISIFOTCS] BO3MOYKHBIE OIIIUOKH.
OO6Hapy:XeHHasi B IPOrpaMMe OIMOKa UCTIPABIISAETCS, MOCIE Yero He0OX0AMMO CHOBA
MPOBEPUTH TMporpamMmy. J[si ’TOro MOMKHO elle pa3 BBIMOJHUTH WHCIEKTHUPOBAHUE
pOrpamMMbl WJIM TIOBTOPUTH MpEbIAylee TecTupoBaHue. [loBTopHOE TecTHpoBaHue
UCIIOJIB3YETCS JUIsl TOTO, YTOOBI yOIUTHCSA, UTO CACIaHHBIC B IPOrpaMMe U3MEHEHUS
HE BHECJHM B CHCTEMY HOBBIX OIIMOOK, TTOCKOJIbKY Ha MPAKTUKE BBICOKUN MPOIICHT
"ucripaBieHuss omMOOK" MO0 HE 3aBepIIACTCS MOJHOCTHIO, JTUOO BHOCHUT HOBBIE
OLLIMOKH B MPOTpaMMy.
B mpuniune, Bo BpeMsl MMOBTOPHOTO TECTHPOBAHHS TIOCTE KaXXIOTO HCIIPABICHUS
HEOOXOJMMO €Ille pa3 3alyCKaTh BCE TECThI, OJJHAKO Ha TPAKTUKE TaKOH MOAXO]
OKa3bIBaeTCS CIHUIIKOM aoporocrosmuM. [loaToMy mnpu miIaHUpOBaHWHW IMpoliecca
TECTUPOBAHUS  OMPEACIAIOTCS 3aBUCHMOCTH MEXKIYy YacTIMH CHCTEMBl H
HA3HAYAIOTCS TECThI JJIs Kaxa0i dacTu. Torma MOKHO TpacCHpOBaTh MPOTPaMMHBIE
JIEMEHTBl C TIOMOIIBIO CIENUATBHBIX KOHTPOJBHBIX MPUMEPOB (KOHTPOJIBHBIX
JAHHBIX), TOJMOOpPAaHHBIX [JII ATHX JJEMEHTOB. Ecimu pe3ynbTaTthl TPacCHUPOBKH
3aJIOKYMEHTHUPOBAHBI, TO JJII MPOBEPKH M3MEHEHHOTO MPOTPAMMHOIO 3JIEMEHTa U
3aBUCUMBIX OT HETr0 KOMIIOHEHTOB MOJXHO HCIIOJIb30BaTh TOJBKO HEKOTOPOE
MOJIMHOKECTBO BCETO MHOKECTBA TECTOBBIX JAHHBIX.
IInanuposanue sepughuxayuu u ammecmayuu

Bepudukanus u arrectanms — goporocrosimmii mporecc. s O0oabmux
CHUCTEM, HaIlpUMEP CUCTEM PEATTbHOTO BPEMEHHU CO CJIOKHBIMU He()YHKITMOHATLHBIMHU
OTPaHUYCHUSIMH, TOJIOBUHA OFO/KETa, BBIICIECHHOTO Ha pa3paboOTKy CHCTEMBI,
TpaTUTCS Ha Tpolecc BepubUKaNMK W  arrectanud. llodToMy odeBHAHA
HE0OXOAMMOCTb TUIATEJILHOIO MJIAHUPOBAHUS TAHHOTO Ipoliecca.
[TnanupoBanre Bepu(UKAIMU M aTTECTAIlMU, KaK OJWH W3 3TaloB pa3paboTKh
MPOrPaMMHBIX CHUCTEM, AOJKHO HAUYMHATHCS KaK MOXHO pasblie. Ha pucynke 5
nokazaHa Mozenab paspabotku [1O, yuuThIBaromias mpoIecC IIAHUPOBAHUS
UCIBITAaHUN. 37€ch IUIAHMPOBAaHME HAYMHAETCS €IIe Ha JTamax CO3JaHus



102

cnenu(UKaul M MPOEKTHPOBaHHUsS cHUCTeMbl. Ha 3Toif cxeme Takke IOKa3aHO
paszesneHue mpouecca BepupUKayu U aTTeCTalluy Ha HECKOJIBKO 3TaloB, IPUYEM Ha
Ka)KJIOM 3TaIle BBITOJIHSIOTCS COOTBETCTBYIOIINE TECTHI.

( Cneundraups ) ( Cucremnas n HPOBaHWE ) ( [eransuoe
V. Sl C—r e L

4

== =) =

TECTMPOBAHHA TECTMPOBAHMA
CHCTeMHOW COOpIM cOOpKH NoACHCTEMY

Y

Mporpaswsesi MNpuemowwwe TecTuposanwe TecTuposanve
NPORYXT MCIITaHUR CHCTeMHOR COOPKH cOopem noacucTen

Pucynok 5. [InanupoBaHue UCIIBITAHUIN B MPOIlecCe pa3pabOTKU U TECTUPOBAHUS

B nponecce nmimanupoBaHus BepuU(UKAIIMM U aTTECTAIMU HEOOXOAMMO OIPEACIIUTh
COOTHOIIEHHE MEXKIy CTAaTUYECKUMH U JHUHAMUYECKHMMHU METOJIAMH MPOBEPKH
CUCTEMBbI, OMPEACINTh CTAaHIAPTHI U MPOLEAYPbl MHCIIEKTUPOBAHUS U TECTUPOBAHUS
[1O, yTBepauTh TEXHOJOTMYECKYIO KapTy MPOBEPOK MPOTPaMM M COCTABUThH IUIaH
TECTUPOBaHUS mporpamMM. YeMy ynenuTh OOJibllle BHUMaHUS — WHCHEKTUPOBAHUIO
WM TECTHUPOBAHUIO, 3aBUCUT OT THUMa pa3padaThIBA€MOM CHUCTEMbI M OIBITA
opranuzanuu. Yem Oosiee KpUTUYHA CHUCTEMa, TEM OOJIbIIE BHUMAHUS HEOOXOJAUMO
YACIUTH CTATUYECKUM METOJIaM BepHUUKaIUH.

B mnane Bepudukanuu u aTTecTallii OCHOBHOE BHHUMAHHE YICISIETCS CTaHIapTaMm
mpolecca TECTUPOBAHMS, a HE ONUCAHUI0 KOHKPETHBIX TECTOB. OJTOT IUIaH
MpeJHa3HAaYeH HE TOJbKO ISl PYKOBOACTBA, OH B OCHOBHOM IIpeAHA3HAYEH
CHEIUAINCTaM, 3aHUMAIOIIUMCS pa3pabOTKON U TeCcTUpoBaHHEM cucTeM. [lman maer
BO3MOXHOCTh TE€XHUYECKOMY MEPCOHANY MOJYYUTh MOJHYIO KapTUHY HCHBITAHUI
CUCTEMBI U B 3TOM KOHTEKCTE CIUIAaHMPOBaTh CBOIO paboTy. Kpome Toro, miman
npeaocTaBisieT UHGOPMAIMI0O MEHEKepaM, OTBEUAIOIIUM 3a TO, YTOOBI Y TPYMIIbI
TECTUPOBAHUS ObLIA BCE HEOOXOAMMBIE amlapaTHbIE U TPOrPaMMHbBIEC CPEJICTBA.

[Iman UCTHIBITAHUN HE SIBISETCS HEU3MEHHBIM JOKYMEHTOM. Ero ciemyer peryispHo
nepecMaTpuBaTh, TaK KaK TECTUPOBAHKUE 3aBUCUT OT IPOIIEcca peannu3allii CUCTEMBI.
Hanpumep, ecnm peanuzaius Kakou-1uOO YacTHM CHUCTEMBI HE 3aBEpIleHa, TO
HEBO3MOXHO MTPOBECTHU TECTUPOBAHUE COOPKHU cucTeMbl. [IoATOMY MmjIaH HE0OX0IUMO
MEePUOANYECKA TIePeCMaTPpUBaTh, YTOOBI COTPYAHHUKOB, 3aHSATHIX TECTUPOBAHHEM,
MO>KHO OBLJIO MCTIOJIB30BaTh HA IPYTUX paboTax.

CucremMHOE TECTHUpPOBAaHWE MPOTpaMM TpedyeT pa3pabOTKU OTPOMHOTO KOJIMYECTBA
TECTOB, UX BBINOJHEHUS U MIPOBEPKU. DTO 3HAYUT, YTO JAHHBIN MPOLECC JOCTATOUHO
TPYAOEMKHI U goporocrosimuid. Kaxxaslii TecT mo3BosisseT 00Hapy>KuBaTh OJHY, a B
Jy4IieM ciiydae HECKOJIbKO OmMOOK B mporpamme. [IpwunHa Takoro MOJ0KEHUS
3aKJIF0YAaeTCsl B TOM, 4TO cOOM B paboTe, MPOUCXOAAIINE M3-3a OIMIMOOK B CHUCTEME,
4acTO MPUBOIAT K pa3pylleHUIO JaHHbIX. [losToMy TpyaHO cKa3aTh, Kakoe
KOJIMYECTBO OMIMOOK "OTBETCTBEHHO" 3a cOOM B cucTeMe.
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WNucnexkTupoBaHue MporpaMM He TpeOyeT MX HCTIOJIHEHMS, TIOATOMY JAHHBIA METO[
MO>XHO HMCIOJIb30BaTh J10 3aBEpPUICHUS MOJHOM peanu3auuu nporpamm. Bo Bpems
WHCIIEKTUPOBAHUS TPOBEPSIETCS HCXOJHOE TMPEJCTaBICHUE CHUCTEMBL. DTO MOXET
ObITh MOJIENIb CUCTEMBI, CrenuMduKanus Wik MporpaMma, HamucaHHash Ha SI3bIKE
BBICOKOTO  YpoBHS. [Insi  oOHapyXeHuss  OIIMOOK  MCIOJB3YETCS  3HAHUE
pa3pabaThiBacMO CUCTEMBbl U CEMaHTHKa €€ MCXOAHOro mpencraBieHusd. Kaxmyro
OIIMOKY MOXKHO paccMaTpuBaTh OTIEIbHO, HE OoOpalasi BHUMaHHS Ha TO, KaKk OHa
BIIUSICT HA TTOBEJCHUE CHCTEMBI.

JlokazaHo, YTO MHCIEKTHUPOBAaHUE SBISIETCS 3(P(HEKTUBHBIM METOJIOM OOHAPY>KEHUS
omu6Ook. Takxke HEMaJOBa)XHO, YTO HWHCHEKTUPOBAHWE 3HAYUTEIHHO [CIICBIIC
OKCTEHCHUBHOTO TECTHUPOBaHUS TMporpamMMm. B skcmepuMeHTax, CpaBHHBAJIACh
3¢(HEeKTUBHOCT,  WHCIEKTUPOBAHHWA M TeCTHpoBaHWSA.  MHcmekTupoBaHue
MPOTPaMMHOT0 Koja oKa3anoch 0ojee 3 (HEKTUBHBIM U MEHEE JOPOTOCTOSIINM, YeM
tectupoBanue. bonee 60% ommboOK B mporpaMmax MOXHO OOHAPYKHUTh C TOMOIIBIO
HeopManbHOTO  HcciienoBaHusl  (MHCIEKTUpOBaHus) mporpamm. Ilpu  Oosee
(dopMaIbHOM MOJXOJE, HCIOJIB3YIOIIEM MaTeMaTHYeCKUe METOJbl, B IpOorpaMme
MOKHO OOHapyxuTh Oosnee 90% Bcex ommOOk. Takas HpoBepKa HCIONb3YETCS B
mpoiiecce  pa3paboTku  cucteM  MmeronoM  "dyuctas  komHata'.  [Iporecc
WHCIIEKTUPOBAHUS TaK)KE€ MOXKET OLEHUTh JPYrMe KAa4eCTBEHHBIC XapaKTEPUCTHKU
CUCTEM: COOTBETCTBUE CTaHIapTaM, IEPEHOCUMOCTb U YJ0OOCTBO COIIPOBOXK/ICHUSI.

B cucremMHBIX KOMIIOHEHTaX M TMOACHCTEMax BBISBIECHUE OHIMOOK IyTeM
MPOCMOTpPa M WHCHEKTUPOBAHUS OOBIYHO OoJiee 3((YEKTUBHO, YeM C TOMOIIBIO
TECTUPOBAHUS, 110 IBYM IIPUUUHAM.

1. 3a onuH ceaHC MHCTIEKTHUPOBAHUS MOXKHO BBISIBUTH MHOXKECTBO Pa3HOOOpa3HBIX
nporpaMMHBIX AedekToB. HemocTatkoM TeCTUpOBaHUS SBISETCS TO, YTO OOBIYHO 32
OJIMH CEAaHC TECTHUPOBAHUS MOXKHO OOHAPYKUTh TOJIBKO OJHY OLIMOKY, MOCKOJBKY
OIITMOKU MOTYT MPUBECTH K OTKa3y CHUCTEMBI WM BX d()(HEKTH MOTYT HAKIIaAbIBATHCS
ApYT Ha pyra.

2. VIHcneKTHpOBaHHE UCHOJb3yeT 3HAHUS O IMpPEeIMETHOM o0JacTh U S3bIKe
nporpaMMupoBanus. CHenuaiucT, MPOBOJSAIIMNA HMHCIEKTUPOBAHUE, JOJDKEH 3HATh
THUIIBI OITUOOK, MPUCYIIHE KOHKPETHBIM S3bIKaM TPOrPAMMHUPOBAHUSI U IPUIIOKEHUSIM
omnpeneneHHoro Ttuma. [losromy B Xoae aHanmu3a MpPOrpaMM €CTh BO3MOXKHOCTH
COCPENOTOYUTHCS TOJIBKO Ha KOHKPETHBIX TUIIAX OMIMOOK.

WNucnektupoBanue, 0€3yClIOBHO, HE MOXKET MOJHOCTBIO 3aMEHUTh TECTUPOBAHMUE.
WMucnexkTupoBaHue Tydllie UCIOIb30BaTh KaK HA4adbHBINA MpoIiecC BepruduKamm ams
oOHapy>XeHHsI OOJIbIIEH YacTH MpOrpaMMHBIX AeekToB. [lyTeM MHCHEKTHpOBaHUS
npoBepsatoT cooTBeTcTBUE 10 ee cnenudukanmu, 0IHAKO TaKHUM CIIOCOOOM HENb3s
NPOBEpUTHh JMHAMHYECKOE TIOBEJACHHE CHUCTEMBbI. boree Toro, HepalrOHaIBLHO
MHCIIEKTUPOBATh 3aKOHYEHHBIE CUCTEMbI, COOpaHHbIE U3 HECKOJIBbKUX nojcuctemM. Ha
TOM YPOBHE BO3MOXKHO TOJIbKO TecTHpoBaHHE. TecTHupoBaHUE Takke HEOOXOIUMO
JUISL OLUEHKH HaJeXKHOCTH W MPOU3BOJUTEIBLHOCTH, MPOBEPKH IOJIb30BATEIHCKOIO
uHTep(delica U COOTBETCTBHSI CUCTEMBI TPEOOBAHUSAM 3aKa3uHKa.
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WNHcnekTupoBaHne U TECTUPOBAHHUE HE SBIAIOTCS KOHKYPUPYIOIIMMH METOJaMU
BepuuKamu u arrecranud. KaknoMy U3 HUX NPUCYIIH CBOM MPEUMYIIECTBA U
HEJIOCTaTKH, I03TOMY B Tpollecce BepuU(UKAIMU U aTTeCTallUd HX CIEayeT
UCIIOJIb30BaTh  cOoBMeCTHO. Opuum u3 HauOosiee 3GGEKTUBHBIX  METO/IOB
WHCIIEKTUPOBAHUS SIBIIAECTCS NMPUMEHEHHWE KOHTPOJBHBIX MpUMEpPOB. B 3ToM ciyuae
MOXHO OOHApYyXHTh MporpaMMHble AeheKThl U paszpaboTaTh Oojee 3hdeKTUBHBIC
METO/Ibl TECTUPOBAHUS CCTEMBI.

[lenapto TectupoBaHusi ACPEKTOB SABISETCS BBISBJICHUE B MPOrPAMMHON CHUCTEME
CKPBITBIX Je(pEeKTOB 0 TOro, Kak OHa OyAeT cJaHa 3aKa3uuKy. TecThpoBaHUE
nedeKTOB MPOTUBOIOIOKHO aTTECTAIIUU, B X0JI€ KOTOPOH IIPOBEPSIETCSI COOTBETCTBHE
CHCTEMBI CBOeH crienu¢pukanud. Bo Bpemst arrectanuu cucreMa J0KHA KOPPEKTHO
paboTaTh CO BCceMHU 3aJaHHBIMU TECTOBBIMU JaHHBIMH. [Ipu TecTupoBannu aedeKxToB
3aIlyCKAeTCsl TaKOW TECT, KOTOPBIM BBI3bIBAET HEKOPPEKTHYIO paboTy MpOTrpamMMBbI H,
CIIeIOBAaTEIbHO, BbIABIsAET nedext. OOpaTuTe BHUMAHUE HA JTy BaXHYIO
0COOCHHOCTh: TECTUPOBaHHE ACPEKTOB NEMOHCTPUPYET HAMYKE, & HE OTCYTCTBUE
ne(EeKTOB B IpOrpamMmme.

OOmass Mojenb mpolecca TECTUPOBaHUS Je(EeKTOB IOKazaHa Ha pHUCYHKE O.
TecToBbI€ ClieHapUU — 3TO CHEU(UKAIIMN BXOJHBIX TECTOBBIX JAHHBIX U 0KUIAEMbIX
BBIXO/JHBIX JaHHBIX ILIIOC ONHCAaHUE MPOIEAYpbl TECTUPOBAaHUA. TecTOBbIE TaHHBIE
MHOTJa TEHEpUPYIOTCS aBTOMATHYECKH. ABTOMAaTHYECKas TI€Hepalusi TECTOBBIX
CIIECHApUEB HEBO3MOJKHA, IIOCKOJIBKY pe3yJbTaThl MPOBEACHUS TecTa HE BCeria

MOJKHO IIPCACKA3aThb 3apaHCC.
Omrero i
TECTHPOBANMA

i Tecrosue Tecroswe Peaynstam
CUEHApHN RaHHLE TECTHMPOBIHMR
> =
‘ y

Pa3pabomea TecTossx Nogroroexa Bunonesme nporpammsl Cpasnetime pesynsra-
CueHaphes TECTOBSIX [A3HHBX C TECTOBLIMM [aMHEIMIH 08 TECTA C AaHMbIMM
TECTOBOMO CUEHapHs

Pucynox 6. [Iporecc rectupoBanus nedeKToB

[TonHOE TecTHpoOBaHUE, KOIZA MPOBEPSIOTCS BCE BO3MOKHBIE IOCIIEI0BATEILHOCTH
BBIIIOJIHEHHS ~ NPOTpaMMbl, HepeanbHO. [lo3TomMy  TecTHpoBaHWE  JOJIKHO
0a3upoBaTHCS HAa HEKOTOPOM IOJAMHOMXECTBE BCEBO3MOKHBIX TECTOBBIX CIIEHApPHUEB.
CyliecTByIOT pa3/inyHble METOJUMKHU BbIOOpa 3TOro mnoaMHOXkecTBa. Harmpumep,
TECTOBbIE CIIEHAPUM MOTYT MPEIYyCMOTPETh BBINOJIHEHUE BCEX OINEPAaTOpPOB B
nporpaMme 1O MeEHbIIeH Mepe OAuH pa3. AJbTepHAaTMBHAas MeETOJMKa OTOOopa
TECTOBBIX CIIEHapHeB Oa3MpPyeTCs HAa OMbITE€ HCHOJb30BAHMS MOJAOOHBIX CHUCTEM, B
TOM CJlydyae TECTUPOBAHUIO IIOJBEPrarOTCsi TOJIBKO ONPEACICHHBIE CpPEACTBA U
GbyHKUIMK paboTarolel CUCTEMBI, HAPUMED CIIEIYIOLIHUE.

1. Bce cuctemuble QyHKIMH, JOCTYIHbIE UEPE3 MEHIO.
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2. KombOunaumu ¢QyHKUMNA, [AOCTYNHBIE Yepe3 MEHIO (HampuMmep, CIO0XKHOE
dbopMaTupoBaHuE TEKCTA).
3. Ecam B cucrteMe mnpeanosnaraercss BBOJ I0JIb30BATENIEM KAKUX-THMOO BXOJHBIX
JAHHBIX, TECTUPYIOTCS QYHKIUH C IPaBUIIBHBIM U HENIPaBUJIBHBIM BBOJIOM JIAHHBIX.
W3 onbeita TecTUpoBaHUsA (M OKCIULyaTallMM) OOJBIIMX IPOrPaMMHBIX
OPOAYKTOB, TAaKUX, KaK TEKCTOBBIE IPOLIECCOPbl MM 3JEKTPOHHBIE TaOJMUIBL,
BBITEKAET, YTO HEOOBIYHBIE KOMOMHAIIMY (PYHKIIMIA MHOTIa MOTYT BBI3BIBATH OLIMOKH,
HO Ham0OoJee YacTo UCIIOJb3yeMble (DYHKIIMU BCETa padOTal0T MIPABUIIBHO.
@OyHKIMOHAIBHOE TECTUPOBAHMUE, WJIM TECTUPOBAHUE METOJOM YEPHOIO SIIMKA
0a3upyeTcst Ha TOM, YTO BCE TECThl OCHOBBIBAIOTCS Ha CHEIU(PUKAIUU CHCTEMbI WU
ee KoOMIOHEHTOB. CuHcTemMa NpEACTaBIsETCS KakK '"depHbId SIUK", TOBEJICHHE
KOTOPOTO MOYHO OIpPEACIUTh TOJIBKO IOCPEICTBOM H3Y4YEHUS €€ BXOIHBIX U
COOTBETCTBYIOIIUX BBIXOAHBIX JIaHHBIX. Jlpyroe Ha3BaHWE 3TOr0 METoJa —
(YyHKIHMOHAJIBHOE TECTHPOBAHHUE — CBSI3aHO C TEM, YTO HCIBITaTeNlb MPOBEPSET HE
peanu3zanuto 10, a TOJIBKO €ro BhIMOJIHSAEMbIE (PYHKIUU.

Bxogywie panHwe,

X Hel i
pabore cucTems

PucyHnok 7. TecTupoBaHre METOAOM YEPHOTO SIITUKA

Ha pucynke 7 moka3aHa MOJETb CHCTEMBI, TECTUPyEMasi METOJOM YEPHOTO SIIUKA.
DTOT METOJ TakKe MPUMEHUM K CHCTeMaM, OpPTaHW30BaHHBIM B BHAe Habopa
byHkIMii unm 00bekToB. lMcmplTaTenbh MOACTABISET B KOMIIOHEHT WM CUCTEMY
BXOJHBIC JAaHHBIE W WCCIEAYeT COOTBETCTBYIOIINE BBIXOAHBIC [aHHBIC. Eciu
BBIXO/JIHBIE JAaHHbIE HE COBMAJAIOT C TMpeACKa3aHHBIMU, 3HAYUT, BO BpeMs
tectupoBanus 110 ycnemno oOHapyskeHa omuoOKa (1edekr).

. Bo MHOTrHX Cilydasx BHIOOP TECTOBBIX JAHHBIX OCHOBBIBAETCS HA MPEIBAPUTEILHOM
onbITe ucnbiTaTensd. OAHAKO JONOJHUTENBHO K A3THUM 3BPUCTHUYECKUM 3HAHUSM
MOKHO TaK)X€ HCIOJIb30BaTh CHCTEMATHUECKU METOJ BhIOOpA BXOJHBIX JAHHBIX,
00CyX/1aeMblii B CJIEAYIOIIEM pa3ierne.

BxonHble naHHbIE MPOrpamMM YacTO MOXHO pPa30MTh Ha HECKOJBKO KJIACCOB.
Bxonnble maHHblE, TpHUHAJICKAIIME OJHOMY Kiaccy, MMEIOT OOIIMe CBOWCTBA,
HaIpUMep 3TO MOJOKHUTENbHBIE YnCia, OTPULIATEIbHBIEC YUCIIA, CTPOKHU 0€3 mpoOesioB
u T.1. OOBIYHO Ui BCEX JAHHBIX M3 KAaKOro-au0o Kiiacca MOBEACHUE MPOTPAMMBI
OJMHAKOBO (3KBUBAJIEHTHO). M3-3a 3TOro Takue Kiacchl JaHHBIX WHOT/IA HA3bIBAIOT
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o0nacTAMU SKBUBAJIEHTHOCTU. OIUH M3 CHCTEMAaTHYECKHX METOIOB OOHapYXEHUS
nedeKToB  COCTOMT B  OMNpeAeieHHH BceX  o0jacTeld  SKBUBAJICHTHOCTH,
oOpabatbiBaeMbIx Tporpammoii. KoHTposibHBIE T€CTHI pa3pabaThIBalOTCS TakK, YTOObI
BXOJIHbIC U BBIXOJHbBIC JAHHBIC JICXKAIH B MPEJEIax dTUX 00J1acTel.

Ha pucynke 8 kaxnas o0JacTb 3KBUBAJICHTHOCTH H300pakeHa B BHJIE DJUIMIICA.
OO6siacTi SKBUBAJIEHTHOCTH BXOJHBIX JAHHBIX — A3TO MHOXKECTBAa JIaHHBIX, BCE
AJIIEMEHTBHl KOTOpPhIX 0O0palarhiBaloTCsl OauHAKOBO. (O0yacTh HSKBUBAJIECHTHOCTH
BBIXOJIHBIX JIAHHBIX — 93TO JIAaHHBIE Ha BBIXOJIE NPOrPAMMBI, HMEIOLIUE OOIIHe
CBOICTBa, KOTOpBIE IMO3BOJIAIOT CUMTATh UX OTICIbHBIM KilaccoM. KoppekTHble u
HEKOPPEKTHBIE BXOJIHBIE JAaHHBIEC TAKXKe 00pa3yIoT ABE 00JIaCTH SKBUBAJICHTHOCTH.

@S

Hexoppexthmie  Koppexmmse
Rarmese

Pucynok 8. O0nactu SKBUBaJICHTHOCTH

[Tocne ompenenenus: 00J1acTel IKBUBAJIEHTHOCTH JIJIsl KaXJA0W U3 HUX MOJOUPAIOTCS
TeCToBble JaHHblE. [lpu BBIOOpE TECTOBBIX JAaHHBIX MOXXHO PYKOBOACTBOBATHCS
CIIEIYIOIIMM  TMOJIE3HBIM  MPAaBWJIOM: JJIsi  TECTOB  BBIOMpAIOTCA  JIaHHbIE,
pacrosoXeHHbIe Ha TpaHUlle OO0JACTU HKBUBAJIEHTHOCTH, U OTIEIBHO JaHHbIE,
Jexxaue BHYTpU 3Tod oOnactu. OCHOBHasg NpUYMHA TaKoro BbIOOpa JaHHBIX
3aKJIIoyaeTcss B crieayrouieM. B mpouecce pa3pabOTKM CHUCTEMbI Pa3pabOTYUKU U
IIPOTrPAMMUCTBI MCHOJB3YIOT I TECTOB THUIWYHBIE 3HAYEHUS BXOIHBIX JAHHBIX,
HaxoJsIIuecss BHYTPU OOJACTH HKBUBAJIEHTHOCTH. ['paHMYHBIE 3HAYEHHUS 4YaCTO
HETUNIWYHBl (Hampumep, HyJeBOe 3HaueHue oOpabarbiBaeTcd HE Tak, Kak
HEOTPULIATETIbHBIE YMCIIA) U MMOTOMY UTHOPUPYIOTCS MPOrpaMMHCTaMH. XOTs 4Yallle
BCEro OIMOKM B TMporpaMMe BO3HUKAIOT KMEHHO NpU 00paboTKe MOAOOHBIX
HETUITUYHBIX 3HAYCHUH.

OOsacTd  SKBUBAJIEHTHOCTH  OMNPEACNSAIOTCS HAa  OCHOBAaHMM  MPOrPaMMHOM
cneluPUKau WM JOKYMEHTallMu T[0Jb30BaTelis M  ONbITa HCIBITATEeNs,
BBIOMpAIOIIET0 KIJIACChl 3HAUEHUN BXOAHBIX JAHHBIX, MPUTOIHBIC JJIsI OOHAPYKEHUS
nedexroB. Ilyctb, Hampumep, B cheuu(pUKalUd OPOrpaMMbl yKa3aHO, YTO B
nporpaMMy MOTYT BBOAMTBCA OT 4 10 10 menbix nATU3HA4YHBIX uucen. Ob6nactu
HKBUBAJIEHTHOCTH M BO3MOXKHBIE 3HAUYEHMSI TECTOBBIX BXOJHBIX AAHHBIX JJISI 3TOrO
IpUMeEpA IMOKA3aHbl HA PUCYHKE 9.
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Pucynok 9. O61acTi 5KBUBaJICHTHOCTH

[Ipu ompeneneHun oOnacTell SKBUBAJIEHTHOCTH PYKOBOJACTBYIOTCS pa3iIMYHBIMU
npaBwiaMu. BoT HECKOJIBKO MpaBMil BEIOOPA TECTUPYIOLIMX MOCIEI0BATENbHOCTEH.

1. Tectupyromas mnOCIENOBATENBHOCTh MOXKET COCTOATh M3 OJHOTO JJIEMEHTA.
OOBIYHO CUMTAETCS, YTO MOCIIEIOBATEIBHOCTH COCTOSIT U3 HECKOIBKUX HJIEMEHTOB U
IIPOTPAMMMCTBl MHOTZA 3aKIaJbIBAIOT TAKOE MPEICTABICHUE B CBOM IPOTPAMMBL.
CrieroBaTeNbHO €CIIM BBECTH NOCIJIENOBATENIBHOCTh U3 OAHOTO JIEMEHTA, IPOrpaMMa
MOKET cpadoTaTh HEMPABUIIBHO.
2. Cmenyer HCHONB30BaTh B Pa3HBIX TECTaX PA3JIUYHBIE IOCIENOBATENBHOCTH,
coJiepKalllie pa3HOe KOJIMYECTBO 3JIEMEHTOB. JTO YMEHBIIAET BEPOSITHOCTH TOTO, YTO
nporpaMma umerouiasi 1e(eKTsl, CiydailHO BBIJACT MPABUJIbHBIE PE3YJIbTAThl B CUIY
HEKOTOPBIX CIIy4alHBIX CBOMCTB BXOJHBIX JaHHBIX.

3. Cnenyer WuCHONb30BaTh TECTUPYIOIIME TMOCIEHOBATEIBHOCTH, B KOTOPBIX
KJIFOYEBOM DJIEMEHT SBIACTCS IEPBBIM, CPEOHUM U IOCIEIHUM DJIEMEHTOM
nocye0BaTeabHOCTH. Takoil MeToJ MOMOraeT BbIIBUTH NMPOOJEMbl Ha TpaHMUIAX
o0nactelt ’KBUBAJIEHTHOCTH.

Meron cTpykTypHOro tectupoBaHus (pucyHok 10) mpenmonaraer co3gaHue
TECTOB HAa OCHOBE CTPYKTYpPBI CHUCTEMBI M €€ pealn3alud. Takou IMOAXO0J MHOTIA
Ha3bIBAIOT TECTHUPOBAHUEM METOJ0M "Oenoro suuka", "CTEKJISHHOTO SIuKa" WiIu
"Mpo3pavyHoro siuMka', yToObl OTAMYATh €ro OT TECTUPOBAHUS METOJIOM YEpPHOTO
ALIUKA.

Tecrosue parsisie

Tecru

—»( XOMNOHE! >_, Buxoppue
Ko e TECTOBME aHHLE

Pucynok 10. CtpykTypHOE TECTUPOBAaHHE

Kak mnpaBuino, CTpyKTypHOE TECTHUPOBAHME MPUMEHSETCA K OTHOCHUTEIBHO
HEOOJIBIIUM MPOrPAMMHBIM 3JIEMEHTAM, HAIPUMEP K MOJANpOrpaMMaM WM METOAAM,
aCCOLMUPOBAHHBIM C 00beKTaMmH. IIpu TakoM MOAXOJ€ UCHBITATENb AHAIU3UPYET
IIPOTPAMMHBIM KOA M JUIA TOJYy4YEHUS TECTOBBIX JAHHBIX MCIIOIb3YET 3HAHUA O
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CTPYKType KOMITIOHEHTa. Hampumep, U3 aHanu3a KoJa MOYKHO ONPENEIUTh, CKOIbKO
KOHTPOJIBHBIX TECTOB HY>KHO BBIMOJHHUTD JJIS1 TOTO, YTOOBI B MPOLIECCE TECTUPOBAHUS
BCE€ ONEPATOPHI BBHITIOJIHWIKCH IO KpaitHell Mepe OA1H pa3.

3HaHWe aNropuTMa, UCIOJIB3YEMOTO MPU pealu3alud HEKOTOPOH (PYHKIUU, MOMXKHO
MPUMEHSTH ISl OTIpeieNieHns 001acTel SKBUBAJICHTHOCTH.

Memoo mecmuposanuss emeeti. ITO METOJl CTPYKTYPHOTO TECTHUPOBAHMUS, IMPHU
KOTOPOM TPOBEPSIIOTCS BCE HE3aBUCUMO BBIMOJIHSEMbIE BETBU KOMIIOHEHTA WIIU
nporpamMmbl. Eciu BBINOJHSIOTCS BCE HE3aBUCHMMBIE BETBH, TO M BCE OMNEPATOPHI
JIOJDKHBI BBITIOJHATBCS IO KpailiHel Mepe oauH pa3. boiee Toro, Bce ycCIoBHBIE
OIIEepaTOPbl TECTUPYIOTCS KaK C UCTUHHBIMU, TaK U C JIOKHBIMHU 3HAYEHUSIMU YCIIOBU.
B 00BbeKTHO-OPHEHTHPOBAHHBIX CHUCTEMAaX TECTUPOBAHWE BETBEH HCIONB3yeTCs IS
TECTUPOBAHUSI METOJOB, ACCOLUMUPOBAHHBIX C OOBekTamu. KommyecTBO BeTBEll B
nporpaMme  OOBIYHO  NIPONOPLHOHANBHO €€ pasmepy. llocne wmHTerpauuu
IPOrpaMMHBIX MOJAYJEH B CHCTEMY, METOAbl CTPYKTYPHOIO TECTHPOBAHUSA
OKa3bIBAIOTCSl HEBBINOIHUMBIMHA. [l03TOMYy MeETOABI TECTUPOBAHMSI BETBEH, Kak
IIPaBUJIO, UCTIOJIB3YIOTCS IIPU TECTUPOBAHUU OTAEIBHBIX IPOIPAMMHBIX 3JIEMEHTOB U
monyinei. [Ipu TecTUpoBaHMM BETBEW HE MPOBEPSIIOTCS BCE BO3MOKHbIE KOMOMHALIUU
BETBEW mporpamMmbl. He cumrasi cambIX TPUBHAIBHBIX IPOTPAMMHBIX KOMIIOHEHTOB
0€e3 IUKJIOB, MOJ00HAas IMOJIHAsA MPOBEpKa KOMIIOHEHTA OKa3bIBAETCSl HEPEAIbHOM, TaK
Kak B IMpOrpaMMax C LUKIAMHU CYIIECTBYEeT OECKOHEYHOE YHCIIO BO3MOXKHBIX
KOMOMHaUK BeTBeW. B mporpamme MoryT ObITh e(EKThI, KOTOpbIE MPOSBISIOTCS
TOJILKO TpPU OIpENeICHHbBIX KOMOMHAIMAX BETBEH, Jake €clii BCE OIEepaTOphl
POrpaMMbl MPOTECTUPOBAHBI (T.€. BBIIOJHUIUCH) XOTS Obl OJIUH pas.

MeTton TecTUpoBaHUs BETBE OCHOBBIBAECTCSA Ha aHalu3€ Tpada MOTOKOB yNPABICHUS
nporpaMmbl. ITOT rpad MOpencTaBiIsieT COO0OM CKEJIETHYIO MOJENb BCEX BETBEH
nporpamMmel. ['pad) MOTOKOB yHpaBi€HHS] COCTOUT M3 Y3JIOB, COOTBETCTBYIOIIMX
BETBJICHUSIM DPEIICHW, W Jyr, MOKa3bIBAIOIIMX TOTOK YympasiieHus. Eciu B
nporpaMme HeT OomnepaTopoB O€3ycIOBHOIO Nepexoia, TO CcO3JaHue rpada —
J0CTaTO4yHO mpocTtoil  mpomecc. Ilpu moctpoennn rpada MOTOKOB — Bce
nocJie0BaTeIbHbIE ONepaTophl (OMepaTOphl MPUCBOCHHUSI, BbI30Ba MPOLIEAYP U BBOJAA-
BBIBOJIA) MOKHO NPOUTHOpUpOBaTh. Kakoe BETBIEHHE ONEPATOPOB YCIOBHOIO
nepexona (if-then-else wmmm case) mnpeacTaBICHO OTAEABHOH BETBBIO, a IIUKIIBI
0003HAYAIOTCS CTPEJIKaMHU, KOHIBI KOTOPBIX 3aMKHYTHI Ha y3JI€ C YCJIOBHUEM IIHMKIIA.
Ha pucynke 11 mnokasaHbl IUKIbI W BETBJICHHS B rpade IMOTOKOB YIpPaBICHUS
porpamMmbl OMHAPHOTO MOUCKA.
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Pucynok 11 I'pad moTokoB ynpaBiaeHus IporpaMMbl OMHAPHOTO MOUCKA

Llenb CTPYKTYpHOIO TECTUPOBAHUA — YIOCTOBEPUTHCS, YTO KaxKJas He3aBUCHUMAs
BETBb MIPOTPaMMbI BBITIOJHAETCS XOTs Obl 0MH pa3. He3aBrucuMasi BETBb IpOrpamMMbl
— 9TO BETBb, KOTOpasi MPOXOJUT IO KpailHell Mepe mo OJIHOM HOBOM nyre rpada
MOTOKOB. B TepMHMHAaX MporpaMmbl 3TO O3HAYa€T €€ BBINOJHEHUE MPH HOBBIX
ycioBusix. C MOMOIIBI0O TPACCUPOBKK B rpade MOTOKOB YIPABIEHUS MPOTPaMMBI

6I/IHapHOFO ITOKUCKA MOKHO BBIACIUTDL CICAYIOMNC HC3aBUCUMbIX BCTBECH.
1,2,3,8,9

Ecnu Bce 3TU BETBU BBINIOJHAIOTCS, MOKHO OBITh YBEPEHHBIM B TOM, YTO, BO-TIEPBBIX,
KXl OIIEPaTOpP BBINOJIHIAETCS MO KpAaHEN MEpe OOUH Pa3 M, BO-BTOPBIX, Kaxaas
BETBb BBINOJHAETCS IPU YCIOBHSX, MIPUHUMAIOIINX KAaK MUCTHHHBIC, TaK U JIOXKHBIC
3HA4YCHUS.

KosnuecTBO HE3aBUCHMBIX BETBEH B NPOrpaMMe MOXHO OIPEACIIUTb, BBIYMCIIVB
UKJIOMAaTHYECKOE YUCIIO rpada MOTOKOB YIPABIEHUS IPOTPAMMBI.

Jlis mporpamm, He COZEpXallux ONepaTopoB OE3yCIOBHOTO IMEpPEeXoja, 3HAUCHUE
UKJIOMAaTUYECKOTO 4YHClia Bcerjga OoJblle KOJMYEeCTBa MPOBEPSEMBbIX yciaoBHM. B
COCTaBHBIX YCJIOBMSIX, COAepkKalIuxX 0oJjiee OAHOIO JIOTUYECKOTO ONeparopa, CiaeayeT
YUYUTBIBATh KAXKIBIN JIOTUYECKUU oriepaTrop. Hampumep, ecin B mporpamme MIECTh
onepatopoB if u ogun 1ukia while, To nuKIOMaTHUeckoe uncio pasHo 8. Eciu oaHo
YCJIIOBHOE BBIPAXKEHUE SBISETCS COCTABHBIM BBIPAKEHUEM C ABYMS JIOTUYECKUMU
orneparopamMu (00OBEAUHEHHBIMH oOlleparopamMu and WM Or), TO IHUKIOMaTUYECKOE
yucio Oyner paBHo 10. LluknomaTtudeckoe 4MciIO MPOrpaMmbl OMHAPHOTO IMOUCKA
paBHO 4. ITocne onpeneneHns KOJINYECTBA HE3ABUCUMBIX BETBEN B ITPOTPAMME IYyTEM
BBIUMCJICHUS] HUKJIOMAaTUYECKOr0 YKciia pa3pabaThIBalOTCS KOHTPOJIbHBIE TECThI AJIs
IOPOBEPKU KaXIO0W BETBH. MMHHUMAJIBbHOE KOJMYECTBO TECTOB, TpeOyromieecs s
IIPOBEPKH BCEX BETBEU IIPOrpamMBl, paBHO LUKJIOMaTUYECKOMY
yuciy.[I[poexkTupoBaHue KOHTPOJIBHBIX TECTOB I IPOrPaMMbl OMHAPHOTO MOUCKA HE
BBI3bIBACT 3aTpyAHeHUil. OAHAaKo, €Clid MPOrpaMMbl UMEIOT CIO0XHYIO CTPYKTYpPY
BETBJICHUM, TPYAHO MpEACKa3aTh, KaKk OyJeT BBINOJHATHCS KAKOW-TUOO OTIENbHBIMI
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KOHTPOJIBHBIM TeCT. B Takux ciydasx HCNOJIb3yeTCs NMHAMWUYECKUM aHAJIM3aTop
IpOrpaMM JJIsi COCTaBIEHUS pabouyero npouisi MporpaMmabl.

I[I/IHaMI/I‘-ICCKI/IC AHAJIIN3aTOpPblI IIPOTrpaMM — 3TO HWHCTPYMCHTAJIBHBIC CpPCACTBA,
KOTOPBIC pa6OTaI-0T COBMCCTHO C KOMIITMJIATOpAMH. Bo BpEMA KOMIIMJIIMPOBAHUA B
CFCHGpHpOBaHHLIfI KOJ I[O6aBJ'I}II-OTCSI JOITOJIHUTCIIBHBIC HHCTPYKIHH,

IIOJICUMTBIBAIOIINE, CKOJBKO pa3 BBIIOJIHACTCA KaXAbId OIEpaTop IPOrpaMMBI.
YToOB! IIpU BBINOJIHEHUU OTIEIbHBIX KOHTPOJBHBIX TECTOB YBUJETh, KAKUE BETBU B
IporpaMMe BBINOJIHSAJINCh, @ Kakue HET, pacredarelBaeTcs pabouuil npoduiib
IIPOTPaMMBI, I'/I€ BUJHBI HEIIPOBEPEHHBIE YUACTKH.

Tecmuposanue coopku. Ilocme TOro Kak MPOTECTUPOBAHBI BCE OTICIbHBIC
IPOrpaMMHBIE KOMIIOHEHTBI, BBIIOJHSIETCS COOpPKa CHUCTEMBI, B PE3YJIBTATE YErO
CO3JaeTCs 4YacTH4YHAas WJIM IojHasg cucrema. lIlpomecc WHTErpannu CHCTEMBI
BKJIIOYAET COOPKY M TECTHUPOBAHUS IMOJYYEHHOM CHUCTEMBI, B XOJ€ KOTOPOIO
BBISIBJISIFOTCS POOJIEMBI, BO3HUKAIOIIME MIPU B3aUMOJECHCTBUNA KOMIIOHEHTOB. TecCThl,
IPOBEPAIONINE COOPKY CHCTEMBI, JOJDKHBI pa3paldaThiBaThCS HA OCHOBE CHUCTEMHOM
cneuu@uKanuy, MpUYeM TECTUPOBAHHWE COOPKU CJEeNyeT HauyuHaTh Cpaszy Ioclie
co3/1aHus pabOTOCOCOOHBIX BEPCUN KOMIIOHEHTOB CUCTEMBI.

Bo Bpems TecTrpoBaHUs COOpPKM BO3HUKAET MpoOJIeMa JIOKAIU3ALUH BBISIBICHHBIX
OLINOOK. Mexny KOMIIOHEHTaMHU CUCTEMBI CYILIECTBYIOT CJIOXKHBIE
B3aMMOOTHOIICHUS, U TpU OOHApYXEHUM AHOMAJIbHBIX BBIXOJHBIX JAaHHBIX ObIBAET
TPYAHO YCTaHOBUTh UCTOYHHUK OIIMOKU. UTOOBI 0OJEryuTh JIOKAIU3ALUIO OLIMOOK,
ClIeyeT HCIIONb30BaTh IOLIATOBBIM METOJ COOPKM U TECTUPOBAHUS CHUCTEMBIL.
CHauana crneayeT co34aTb MHUHHUMAIbHYIO KOH(MUIypalHUIO CHUCTEMBI M €€
IPOTECTUPOBATh. 3aT€M B MUHUMAJbHYIO KOH(HUIypalHio HYKHO JO0OaBUTh HOBBIE
KOMITOHEHThI U CHOBA MTPOTECTUPOBATH, M TAK AaJIe€ JO MOJTHOU COOPKU CUCTEMBI.

B mpumepe Ha pucynka 12 mnocnenoBareinbHocTh TecToB T1, T2 m T3 cHavana
BBINIOJIHAETCSI B CUCTEME, cocTosdmed u3 wmonyned A u B (MuHHMaibHas
KoH(purypauus cuctemsl). Eciu Bo BpeMs TeCTUpOBaHUS OOHAPYXKEHbI AePEKThI, OHU
ucrpaBisitorca. 3areM B cuctemy poOasmsercs moayiab C. Tectet Tl, T2 u T3
HOBTOPSIIOTCS, UTOOBI YOEIUTHCS, UTO B HOBOW CUCTEME HET HUKAKUX HEOXHJIaHHBIX
B3aUMOJICUCTBUN Mexay moayiasiMu A u B. Ecinu B Xolie TeCTUpOBaHUS MOSIBUINCH
KaKhe-To MpoOJEMBbl, TO, BEPOSITHO, OHU BO3HUKIU BO B3aWMOJEWUCTBUAX C HOBBIM
monyineM C. HctouyHuk npoOsieMbl JIOKaJIW30BaH, TakuM OOpa3oM yYHpOIIAeTCs
orpeneneHne AeeKTa U ero MCIpaBlieHHuE. 3aTeM CHUCTeMa 3aIlyCKaeTcsl ¢ TeCTaMu
T4. Ha nocnegHem mare nob6asisieTcss MOAyJb D U cucteMa TeCcTHUpyeTCsl elle pa3
BBITIOJTHSEMBIMH PaHEE TECTAMU, a 3aTEM HOBBIMU TecTamu T3.
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Pucynok 12.- TectupoBanue cOOpku

KoHeuHO, Ha MpaKkTUKE PEIKO BCTPEYAIOTCS TaKHe MNpOoCTble MoJeau. PyHKIHH
CUCTEMBI MOTYT OBITh peaii30BaHbl B HECKOJBKUX KOMIOHEHTaX. TecTupoBaHue
HOBOM (yHKIMH, TakuM oO0pa3oM, TpeOyeT HUHTErpaluu Ccpa3y HECKOJIbKUX
KOMIIOHEHTOB. B 3TOM cilydae TeCTHUPOBAaHHME MOXKET BBISBUTh OIIUOKH BO
B3aUMOJICUCTBUSAX MEXKIY A3TUMU KOMIIOHEHTAMHU W JIPYTMMHU YacTSIMH CHUCTEMBI.
Hcnpapnenue ommOOK MOXET OKa3aThCAd CIOXKHBIM, TaK KaKk B JAHHOM Cllydae
OMMOKU BIMSIOT Ha IEIYH TPyNny KOMIIOHEHTOB, PEAIM3YIOIIUX KOHKPETHYIO
dbyukiuio. bonee Toro, mpu MHTETpallMM HOBOI'O KOMIIOHEHTa MOKET HU3MEHUTHCS
CTPYKTypa B3aUMOCBSI3E€H MEXAy VYK€ MPOTECTUPOBAHHBIMU KOMIIOHEHTAMHU.
BcenenctBue 3TOro MOryT BBISIBUTHCSI OIIMOKH, KOTOpPbIE HE OBLIM BBISIBICHBI MPHU
TECTUPOBAHUU O0JIee MPOCTON KOHDUTypaIuu.

Hucxoosawee u 6ocxoosuyee mecmupogéanue. METOAUKHM  HUCXOMASILETO U
BOCXOJISIIIETO TECTUPOBaHUs (pUCYHOK 13) oTpaxkaroT pa3HbI€ MOJAXO/IbI K CUCTEMHOM
uHterpanuu. [Ipy HUCXOIAIIEW WHTErpallid KOMIIOHEHThl BBICOKOTO YPOBHS
UHTETPUPYIOTCA M TECTUPYIOTCS €II€ A0 OKOHYAHUS HUX MPOECKTUPOBAHUA U
peanuzanuu. [Ipu Bocxonsiel HHTErpaIuu nepea pa3paboTkoi KOMIIOHEHTOB OoJiee
BBICOKOTO YPOBHSI CHadaja MHTETPUPYIOTCS U TECTUPYIOTCS KOMIIOHEHTHI HUYKHETO
YPOBHSI.

Hucxonsdiee TecTupoBaHue SBISETCA HEOTHEMIIEMOM YacThIO IPOLIECCa HUCXOASIIEH
pa3pabOTKKU CUCTEM, IPHU KOTOPOM CHavaja pa3padaThIBalOTCsI KOMIIOHEHThI BEPXHETO
YPOBHS, a 3aT€éM KOMIIOHEHTHI, HaXOJIAIIHUECS Ha HUXHUX YPOBHSIX HEpapXuu.
[IporpamMmy MOXKHO TPEJACTABUTh B BHJE OJHOTO aOCTPAKTHOTO KOMIIOHEHTa C
CyOKOMITOHEHTAMH, SIBIISIFOUIMMUCS 3arjylIKamMHu. 3ariyliku HMEIT TaKou ke
uHTep(deiic, 4TO U KOMIOHEHT, HO C OrpaHWYEHHON (yHKIMOHAIBHOCTHIO. [locie
TOr0 KaK KOMIIOHEHT BEPXHETO YPOBHSI 3alIPOrPaMMHPOBAH U NPOTECTUPOBAH, TAKUM
xKe o00pa3oM peanu3yloTcsi U TECTHPYIOTCS ero cyOkommoHeHThl. [Iporecc
MPOJIOJDKACTCA 70 TEX TOp, MokKa He OyAyT pealiM30BaHbl KOMIIOHEHTHI Camoro
HIKHETO YPOBHSI. 3aT€M BCS CUCTEMA TECTUPYETCS LIETUKOM.
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Pucynok 13. Hucxopsiee u Bocxozsiiee TeCTUPOBAHUS COOPKH

[Ipy BocXomsmieM TECTUPOBAaHWH, HAOOOPOT, CHadajga WHTETPUPYIOTCS U
TECTUPYIOTCS MOJIYJIH, PACIIOJIOKEHHBIE Ha 00Jiee HU3KUX YPOBHSAX HEPAPXHH. 3aTEM
BBITIOJTHAETCST COOpKa M TECTHPOBAHWE MOJMYJICH, PacCIHOJIOKCHHBIX Ha BEPXHEM
YpPOBHE HEpapXuH, U TaK J0 TeX MOp, MOKa He OyJeT MPOTECTUPOBAH IMOCIICIHUMA
Moayib. [Ipu TakoM moaxoje He TpeOyeTcsl HaJu4Khe 3aKOHYEHHOTO apXUTEKTYPHOTO
MPOEKTa CUCTEMBI, U TIO3TOMY OH MOKET HAUYMHATHCSI Ha PaHHEM JTare mpoliecca
pa3pabotku. OOBIYHO TAaKOW MOJXOJ] MPUMEHSETCS TOTJa, KOT/a B CHCTEME €CTh
MOBTOPHO HMCIOJIb3yE€MbIE KOMIIOHEHTHI WJIUM MOJU(DHUIIMPOBAHHBIE KOMIIOHEHTHI W3
JPYTHUX CUCTEM.

Hucxonsmee u Bocxosiiee TECTUPOBAHUE MOXHO CPaBHUTH 10 YETBIPEM
HaIPaBJICHUSIM.
1. Bepugpuxayusa u ammecmayus cucmemuou apxumexmypul. Ilpu HUCXOASIIEM
TECTUPOBAHUH OOJIbIIIE BO3MOYKHOCTEH BBISIBUTH ONTUOKH B apPXHTEKTYpE CHCTEMBI Ha
paHHeM JTare mnpoiecca pazpadoTku. OOBIYHO ATO CTPYKTYPHBIC OIIMOKH, paHHEE
BBISIBJICHHE KOTOPBIX MPEANOJaracT WX HMCIpaBlICHHE O3 JOMOTHUTEIBHBIX 3aTpar.
[Ipn BoOCXOsAIIEM TECTUPOBAHUHM CTPYKTypa BBICOKOTO YPOBHSI HE YTBEpPKIACTCS
BILJIOTH JIO TIOCIICTHETO ATara pa3pabOTKH CUCTEMBI.
2. /lemoncmpayus cucmemsi. 1lpu HUCXO1IEH pa3pabOTKe HE3aKOHUYECHHAsI CUCTEMA
BIIOJTHE TIPUTOAHA JUIsi pabOThl YK€ HA paHHUX dTamax pa3paboTku. IToT ¢akt
SBJIICTCSI B&XKHBIM TICUXOJOTHYECKUM CTHUMYJIOM HCIOJB30BaHUS HHUCXOISIICH
MOAENW pa3pabOTKH CHUCTEM, TIOCKOJIbKY JEMOHCTPUPYET OCYIIECTBUMOCTD
YIPABJICHHS] CUCTEMOU. ATTecTalys MPOBOAUTCS B Hadaje MpoIecca TECTUPOBAHMS
MyTeM CO3JaHMs JEMOHCTPAIIMOHHOW BepcuH cucTteMbl. Ho ecnu cucrema co3maercs
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U3 MMOBTOPHO HCIIOJIb3YEMbIX KOMIIOHEHTOB, TO U MIPH BOCXOAIICH pa3paboTKe TakKe
MO3KHO CO3/IaTh €€ IEMOHCTPAIIMOHHYIO BEPCHUIO.

3. Peanuzayua mecmos. Hucxojdiee TeCTUpOBAHUE CIIOKHO PEain30BaTh, TaK Kak
HE0OXOAMMO MOJIEIUPOBATH MPOrPAMMBI-3arIyIIKH HUXKHUX ypoBHEU. [IporpaMmbl-
3aridylKd MOTYT ObITh YNPOIICHHBIMA BEPCUSMU MPEACTABISIEMBIX KOMIIOHEHTOB.
[Ipn BocxonsilieM TECTUPOBAHUM JUIsI TOTO, YTOOBI HCIOJIB30BAaTh KOMITOHEHTHI
HUKHUX YpOBHEHW, HEOOXOIMMO pa3paboTaTh TECTOBBIE JpallBEpbl, KOTOPHIC
AMYJIUPYIOT OKPYKEHUE KOMIIOHEHTA B IIPOLIECCE TECTUPOBAHUS.

4. Habmooenue 3a xo0om ucnvimanuu. IIpy HUCXOASAIIEM M BOCXOJSIIEM
TECTUPOBAHUU MOTYT BO3HUKATH MPOOJIEMBI, CBSI3aHHBIE C HAOIIOJCHUSIMU 32 XOI0M
TeCTUpoBaHUs. B OonbIIMHCTBE cucTeM, pa3pabaThbiBacMbIX CBEpXY BHHU3, Ooee
BEPXHHE YPOBHU CHCTEMBI, KOTOpPBIE pPEaTU30BaHbl TMEPBBIMH, HE TE€HEPUPYIOT
BBIXOJIHBIC JaHHBIC, OJHAKO JUIS TMPOBEPKHA OTHUX YypPOBHEHW HYKHBI KaKHE-JIHOO
BBIXO/IHBIE Pe3yNbTaThl. VcmbITaTenb MOMDKEH CO37aTh MCKYCCTBEHHYIO Cpemy IS
TeHepaluy pe3yabTaToB TecTa. lIpu BOCXOIAIIEM TECTUPOBAHUHM TaKXKE MOMXKET
BO3HUKHYTh HEOOXOJMMOCTb B CO3JaHUM HCKYCCTBEHHOW Cpeapl (TECTOBBIX
JIpaiiBEpOB) ISl KCCIIEIOBAHUS KOMIIOHEHTOB HMKHUX YPOBHEH.

Tecmuposanue unmepgeiicoe. Kax mnpaBwio, TecTupoBaHue uHTepdeiica
BBITIOJIHAETCS. B T€X CIydasX, KOTJAa MOJYJIM WM TOJCUCTEMbl UHTETPUPYIOTCA B
Oomnpiue cuctembl. Kaxaplii MOIyIb WM TIOJICUCTEMA UMEET 3aJlaHHbIN uHTEepdeiic,
KOTOPBIN BBI3BIBACTCS JPYTMMU KOMIIOHEHTamMu cuctembl. lLlenb TtectupoBaHus
uHTepdeiica — BBISBUTH OIIMOKM, BOSHHUKAIOIIME B CHCTEME BCIIEJICTBHUE OIIMOOK B
uHTepQecax Wi HempaBUIbHBIX IPEANONI0KEeHUH 00 nHTepdericax.

Cxema tectupoBaHusi uHTep(deiica nokazana Ha pucyHke 14. Ctpenku B BepxHel
YacTH CXEMbl O3HAYAIOT, YTO KOHTPOJBHBIE TECTHl MPUMEHSIOTCA HE K OTACIHHBIM
KOMIIOHEHTaM, a K MOACHCTeMaM, MOJTYYCHHBIM B pe3yJbTaTe KOMOMHUPOBAHUS ITUX
KOMIIOHEHTOB.

JlaHHBI THI TECTUPOBaHUS OCOOEHHO BaXeH B OOBEKTHO-OPUEHTHUPOBAHHOM
MPOCKTUPOBAHUU, B YACTHOCTH MIPH MTOBTOPHOM HCTIOJIH30BAHUM OOBEKTOB M KJIACCOB
00beKkTOB. OOBEKTHl B 3HAUUTEIBHOW CTENEHU ONPEACNAIOTCS C  MOMOLIBIO
uHTEpP(PENHCOB W MOTYT IMOBTOPHO HCIIOJB30BATHCS B PA3UYHBIX KOMOWHAIUAX C
pa3HBIMH OOBEKTAMU M B Pa3HBIX cHUcTeMax. Bo BpeMs TECTUPOBAHHS OTAEIbHBIX
00BEKTOB HEBO3MOKHO BBHISIBUTH OITMOKK WHTEpQEiica, TaK KaK OHU SIBIISIIOTCS CKOpee
PE3yNIbTaTOM B3aUMOJCHCTBUS MEXYy OOBEKTaMH, Y€M HU30JUPOBAHHOTO TOBEICHUS
OJIHOTO O0OBEKTA.
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Pucynok 14. TectupoBanue uaTepdericon

Mexay KOMIIOHEHTaMU NpPOrpaMMbl MOTYT OBITh pa3Hble TUIIBI HUHTEp(EcoB u
COOTBETCTBEHHO Pa3HbIE TUIIbI OIIUOOK HHTEPPENCOB.

1. TTapamerpuyeckue unrepdericel. UTuTepdeicel, B KOTOPBIX CCHUIKM HA JaHHBIC U
uHOrAa (yHKUMM MepedaroTcss B BHJE MapaMETpPOB OT OJHOTO KOMIIOHEHTa K
JIpYyroMy.

2. Nurepdeticel paznensemort namsatu. MHTepdeiicsl, B KOTOPHIX KaKoW-IHOO OJ0K
NaMATH COBMECTHO HCIIOJIb3YyEeTCS pa3HbIMU mojacuctemMamu. OpHa mojacucTeMa
MOMEIIAET JaHHbIE B aMsTh, a APYTUE MOACUCTEMBI UCIIONB3YIOT 3T JIaHHBIE.

3. Ilpouenypunie wuntepdeiicel. MHTEpdeEichl, B KOTOPHIX OJIHA MOJCUCTEMA
MHKAINCYJIUpyeT HAO0Op MpOUEAYyp, BBI3BIBAEMBIX W3 APYruX nojcucteM. Takoil Tum
uHTEpQerica UMEIOT 00bEKThI U A0CTPAKTHBIE TUIIBI TAHHBIX.

4. NuTepdeiicel nepenaun coobmenuii. MiaTepdeiicsl, B KOTOPHIX OfHA MOJICUCTEMA
3alpaliuBaeT CEpBUC Y JIPYroi MOJCUCTEMBI MOCPEACTBOM NEpeaaun €l COOOIIEeHNS.

OTBeTHOE COOOLIECHHE COJEPKUT, PE3YyJbTaThl BBINOJHEHUS cepBuca. HexoTopbie
O00BEKTHO-OPUEHTUPOBAHHBIE CUCTEMbI UMEIOT TaKOW TUIl MHTEp(eicoB; Hampumep,
Tak pabOTarOT CUCTEMBbI KJIIUEHT/CEpBep.

Owubdbrku 6 unmepgheticax SBIAIOTCS HauOoOJiee PACIPOCTPAHCHHBIMU THUITAMH
OLLIMOOK B CIOKHBIX CUCTEMAX U JCNATCA Ha mpu Kiacca.

Henpasunvnoe ucnonvsosanue unmepgeticos. KOMIOHEHT BBI3bIBAET IPYroi
KOMIIOHEHT ¥ COBEpIIaeT OMUOKY MPU UCHOJIb30BaHUM €r0o uHTepdeiica. JlaHHbIN THI
OLIMOKH OCOOEHHO PAaclpOCTPaHEH B MapaMeTpUuecKux uHTepdelrcax; Hampumep,
napameTpbl MOTYT UMETh HENpPaBWIIbHBIN THII, CIE€I0BATh B HEMPABUIBLHOM MOPSIKE
WJIM JK€ UMETh HEBEPHOE KOJIMYECTBO MapaMeTPOB.

Henpaeunvnoe nonumanue unmepgheticog. BBI3bIBaIOIINIA KOMIOHEHT, B KOTOPbIN
3aJI0’KeHa HeTpaBUJIbHAS WHTEpHpeTanus crenudukanuu natepdeiica BbI3bIBAEMOTO

KOMITIOHEHTA, MPEIIO0JIaracT OINPENEICHHOE MOBEAEHUE 3TOr0 KOMIIOHEHTa. Ecim
MOBEJCHUE BBI3BIBAEMOI0 KOMIIOHEHTA HE COBIAJAET C O0XXHIAEMBIM, IOBEICHHE
BBI3BIBAIOIIET0 KOMIIOHEHTAa CTAaHOBUTCS HeNpeackasyembiM. Hampumep, ecnu
nporpamMma OWHApPHOTO TOWCKAa BBI3BIBACTCS ISl MOMCKA 3a/IaHHOTO JJIEMEHTA B
HEYMOPSA0OYCHHOM MacCHBE, TO B pab0Te MpOrpaMMbl TPOU30MIET COOM.

Owiubxu cunxponuszayuuy. Takue oIMOKKA BCTPEYAIOTCS B CUCTEMAX PEaIbHOTO
BPEMEHHU, TI/I€ MCHOJB3YIOTCS HMHTEpQEichl pa3ienseMod NaMsaTh WK [epeaadu
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coobmienuii. [loxcucrema — NpoU3BOAUTEND AAHHBIX U MOJACHUCTEMA — MOTPEOUTEIND
JAHHBIX MOTYT paboTaTb C pa3HOM CKOPOCThIO. Ecim mpu MpOEKTUPOBAHHUH
uHTepdeiica He YUUTBIBATh ATOT (HaKTOp, MOTPEOUTENH MOKET, HAIIPUMED, MOTYUUTh
JOCTYN K YCTAPEBUIUM JIaHHBIM, IOTOMY YTO MPOU3BOJUTENb K TOMY MOMEHTY €I
He ycresl 0OOHOBUTh COBMECTHO MCIOJIb3yeMbIe JaHHbBIE.

TectupoBanue nedekToB HHTEP(EHCOB CIOKHO, MOCKOJIbKY HEKOTOpPbIE OIIMOKH
MOTYT MPOSIBUTHCA TOJIBKO B HEOOBIYHBIX yCIOBUsAX. Hampumep, mycTb HEKU OOBEKT
peanusyeT odYepelb B BUIE CTPYKTYpbl CcHHUCKa (DUKCUPOBAHHOIO pa3Mepa.
Boi3biBatonuii  ero OOBEKT TMpH BBOJE OYEPETHOTO JJIEMEHTa HE MpOBEpseT
NEPENOJHEHNE OYepear, TaK Kak MPEAIoJiaraeT, 4YTO OYEpPElb pEealn30BaHa Kak
CTPYKTypa HEOTPAaHMYEHHOIO pa3Mepa. TaKyl CHUTyalMi0 MOXKHO OOHapyX HUTh
TOJIBKO BO BpPEMs BBIIIOJIHEHMS CIEUUAIBHBIX TECTOB: CIELHUAIbHO BbI3BIBACTCS
NEPENOHEHNE OYepeId, KOTOpPO€ MPUBOJUT K HEMPEICKa3yeMOMY IOBEJACHUIO
oObekTa. Jlpyras mpoOiemMa MOXXET BO3HUKHYTh H3-3a B3aUMOJICUCTBUUA MEXKITY
OIIMOKaMH B Pa3HbIX MPOTPAMMHBIX MOJYJAX WM O00bekTax. OHMOKA B OJHOM
OOBEKTE MOXXHO BBIIBUTH TOJIBKO TOI/IA, KOTJa IOBEAEHUE JIPYroro oOBEKTa
CTAaHOBUTCSl HempenckasyeMbiM. Hampumep, 1 moiyueHus cepBuca OJUH OOBEKT
BBI3bIBACT APYrodl OOBEKT U MOJaraer, YyTo MOJYyYEHHBIH OTBET NpaBWIbHBIM. Eciu
OOBEKT HEMPaBUIIbHO MOHUMAET BBIYMCIECHHBIE 3HAYEHMsI, BO3BpAIllaeMOEe 3HAUYE€HUE
MOJKET OBITh JIOCTOBEPHBIM, HO HENPABWIbHBIM. Takue OIIMOKM MOYKHO BBISIBUTH
TOJIBKO TOT'/Ia, KOI/1a OKA3bIBAIOTCS HENPABUIIBHBIMU JAJIBHEUIINE BBIYMCIICHHUS.

K ocHOBHBIM npasunam mecmupoganus unmepgeticog OTHOCATCSL.

1. IIpocMmoTpute TECTUPYEMBIH KO W COCTAaBbTE CIUCOK BCEX BbBI30BOB,
HaIlpaBJIEHHBIX K BHEIIHUM KOMIIOHEHTam. Pa3paboraiiTe Takue HaOOphl TECTOBBIX
JAHHBIX, TpPU KOTOPBIX IMapaMeTpbl, NEpPelIaBacMble BHEUIHUM KOMIIOHEHTaM,
OPUHUMAIOT KpaHWE 3HA4YeHHUs M3 JAMana30HOB MX JOMYCTUMBIX 3HAUYECHMM.
Hcnonb3oBaHuEe 3KCTPEMANIbHBIX 3HAYEHUN MapaMeTpOB C BBICOKOW BEPOSTHOCTHIO
oOHapy>KHMBaeT HECOOTBETCTBUA B HHTEp(dencax.

2. Ecmm wmexny wuHTepdeiicamu mepenaroTcs yKaszaTeld, BCerJa TECTHPYHTeE
uHTep(delic ¢ HyIeBbIMU NTapaMeTpamMH yKa3aTelsl.

3. IIpu BbI30BE KOMIIOHEHTA uepe3 MPOIEeAypHbIA HHTEepP(hENC HUCIOIb3YHTE TECTHI,
BBI3BIBAIONIME OOV B pabore kommoHeHTa. OmHa M3 Hambosee pacmpoCTpaHEHHBIX
npuYuH OmMOOK B uWHTepdelice — HeNpaBWIbHOE TOHUMAaHHUE CreupUKaAII
KOMITOHEHTOB.

4. B cucremax mepefaud COOOUICHUI HCIONB3YHTE TECThl C HArpy3KoM, KOTOpBIE
paccMaTpuBalOTCs B cleaytolleM paszaene. PazpabaTeiBaiiTe TECThl, TEHEPUPYIOLIUE B
HECKOJIbKO pa3 OoJiblliee KOJWYECTBO COOOIIEHUH, yeM OyaeT B 0ObIYHOM paboTe
CUCTEMBI. DTH K€ TECThI MO3BOJIAIOT OOHAPYKUTH TPOOIEMBbI CUHXPOHU3AIUH.

5. Ilpu B3aUMOAECHCTBUU HECKOJIBKUX KOMIIOHEHTOB 4Yepe3 pasAcisieMyl MaMsTh
pa3pabaThIBaiiTe T€CThI, KOTOPbIE U3MEHSIOT MOPSAOK aKTUBU3ALMKU KOMIIOHEHTOB. C
MIOMOIIBI0 TAKUX TECTOB MOHO BBISIBUTH CJICJIAHHBIE IMPOTPAMMUCTOM HESBHBIE
IPEATNOJIOKEHNS O NOPSAAKE UCIIONb30BaHNA KOMIIOHEHTAMHU Pa3IEsieMbIX JaHHBIX.
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Tecmupoeanue ¢ nazpyskoi. 1locne MoaTHONM MHTErPALMUA CUCTEMBI MOKHO OLICHUTH
TaKM€ HMHTETPAllMOHHBIE CBOMCTBA CHUCTEMBI, KakK M[POU3BOJUTEIBHOCTh H
HaJeKHOCTb. UTOOBI yOeauThCsS, YTO CHUCTEMa MOXKET padoTaTh C 3aJaHHOU
Harpy3Koi, pa3pabdaThIBAIOTCS TECTHI JUJISl U3MEPEHUS IPOU3BOIUTENBHOCTH. OOBIYHO
IUIAHUPYIOTCS CEPUM  TECTOB C IIOCTOSIHHBIM YBEJIMYECHHEM HArpy3K, IIOKa
IIPOU3BOJAMUTEIILHOCTD CUCTEMBI HE HAUHET CHUXKATHCS.

HekoTopsle Kiacchl CUCTEM MPOEKTUPYIOTCS C y4E€TOM pabOThl MO ONpPEAEICHHON
Harpy3koil. Hampumep, cucrema oOpaOOTKM TpaH3aKIUi MPOEKTUPYETCS TaK, YTOObI
obpabateiBath 100 TpaH3aKIMil B CEKyHAY; C€TeBas ONEpallMOHHAs CUCTEMA — YTOOBI
oOpabateiBath uH(popManmio ot 200 oTaenbHBIX TepMUHAIOB. [lpu TecTupoBaHuu C
Harpy3KOH BBINOJHEHHE TECTOB HAYMHAETCS ¢ MAKCUMAJIBHOW HArpy3KH, YKa3aHHOU B
IIPOEKTE CUCTEMBI, U MPOJOIHKAETCS O TEX MOp, MOKAa HE MPOU30iiAeT cOol B padboTe
CUCTEMBI. JIaHHBII THUIT TECTUPOBAHUS BBINOJHSET ABE (DYHKIIHH.

1. Tectupyercss moBeneHHe CUCTEMBI BO Bpems cOosi. B mporecce skcmityatanuu
MOTYT BO3HUKaThb CHUTyalldd, OpPH KOTOPBIX Harpy3ka B CHCTEME IMPEBBIIIAET
MaKCHMaJbHO JIOMYCTHMMYIO. B Takux cHUTyalusiX OY€Hb Ba)KHO, YTOOBI cOON B
CUCTEME HE IIPUBOJINII K HAPYIICHUIO LEJOCTHOCTU JAaHHBIX WUJIM K ITOTEPE CEPBUCHBIX
BO3MOKHOCTEM.

2. YroObl BBISIBUTH J€(EKTHI, KOTOPbIE HE MPOSIBIAIOTCS B OOBIYHBIX pEXKHMAX
paboThl, CUCTEMa MOABEPraeTcsi TECTUPOBAHUIO C Harpy3kod. XoTs m0JI00HbIE
nedeKTbl He NPUBOAAT K OMMOKAM NpU OOBIYHOM HCIIOJIB30BAHUU CHUCTEMBI, Ha
IPAKTUKE MOTYT BO3HUKHYTh HEOOBbIUHbIE KOMOMHAIIMM CTaHAAPTHBIX YCIOBUMH;
MMEHHO OHH BOCIIPOM3BOSTCS BO BPEMSI TECTUPOBAHUSI C HATPY3KOM.

TecTupoBaHne € Harpy3koW 4Yamle BCErO NPUMEHSETCS B PaCIpPEIEIICHHBIX
cuctemMax. B Takux cuctemax npu OoJbLION Harpy3ke cerb mnopoiu "3abuBaercs"
JAHHBIMH, KOTOPbIMA OOMEHHBAIOTCS pa3Hble Mpolecchl. [locTenenHo mpouecchl Bee
OoJbIIe 3aMEIUISIOTCS, IMOCKOJbKY OHHM OXXHMJAIOT JaHHbIE 3alpocoB OT APYTHX
ITPOLIECCOB.

Tecmuposanue 00veKkmHuo-opuenmuposannvix cucmem. CylmecTByer JBa
OCHOBHBIX MOJX0Ja K TECTUPOBAHUIO MMPOTPAMMHOI0 00ECIIeUeHUsI — KOMIIOHEHTHOE
TECTUPOBAHUE, NPU KOTOPOM KOMITIOHEHTBI CHCTEMBI TECTUPYIOTCS HE3ABUCUMO APYT
OT Jpyra, U TECTHpOBaHHE COOpPKH, KOTJa KOMIIOHEHTHl MHTETPUPOBAHBI B
MOJICUCTEMBl M TECTUPYETCS KOHEYHAas CUCTeMa. JTH IOAXOAbl B PaBHOM Mepe
OPUMEHUMbI U K OOBEKTHO-OPUEHTUPOBAHHBIM cucTeMaM. OJHAKO CHCTEMBI,
pa3paboTaHHbie 10 (PYHKIHMOHAIHHOM MOJENU, M O0BEKTHO-OPUEHTUPOBAHHBIC
CUCTEMBI UMEIOT CYIIIECTBEHHbBIE OTINYUSI.

1. OObeKThl, KaKk OTIEIbHBIE MPOrPAMMHBIE KOMIIOHEHTBI, MPEACTABISIIOT COOOM
HEYTO OoJIblIee, YeM OTACNIbHbIE OANPOrpaMMbl WK (DYHKIIMH.

2. OOBEKThl, UHTETPUPOBAHHBIE B TOJCHUCTEMBI, OOBIYHO CJIa00 CBSI3aHBI MEXKIY
co00# ¥ MO3TOMY CJIOKHO ONPEJEINUTD "caMblil BEPXHUU YPOBEHb'" CUCTEMBI.

3. Ilpu aHanu3e MOBTOPHO MCHOJB3YEMBIX OOBEKTOB UX MCXOJIHBIA KO MOXKET OBITh
HEJOCTYIIHBIM JJIs1 UCIIBITATEIIEH.
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OTU OTIIMYMS O03HAYAIOT, YTO MPH MPOBEPKE OOBEKTOB MOMXHO HPUMEHATH
TECTUPOBAHUE METOJAOM O€Noro SIMKa, OCHOBAHHOE HAa aHalM3€ KOJa, a IpH
TECTUPOBAHUU COOPKH CJIEAYET MCMOJIb30BaTh JApyrue noaxonbl. [I[puMeHuTEIbHO K
OOBEKTHO-OPUEHTUPOBAHHBIM CHUCTEMaM MOXXHO ONpPENETUTh YEThIpE YpPOBHS
TECTUPOBAHUSI.

1. TectupoBaHue OTIEIBHBIX METOJOB  (Omepaiuii), acCOIMUPOBAHHBIX C
oObekTamMu. OOBIYHO METOABl MPEACTABISIIOT COO00M (YHKIMM WIM TMPOIEAYPHI.
[ToaTOMy 37€CH MOKHO HCIIOJB30BaTh TECTUPOBAHUE METOJAMU YEPHOIO U Oenoro
SIUKOB.

2. TectupoBaHH€E OTAETBHBIX KJIaccOB OOBEKTOB. [IpUHIIMIT TeCTHUPOBaHHS METOIOM
YepHOTO SIIMKa oOcTaeTcs ©0e3 W3MEHEHUH, OJHAaKo, TOoHATHE "Kjacca
HKBUBAJIEHTHOCTH'" HEOOXOJIMMO PACIIUPUTH.

3. TectupoBanue KimactepoB 0OBEKTOB. Hucxomsmmass wm Bocxomsmas COOpPKH
OKa3bIBAIOTCSl HE MPUTOJHBIMU JJI CO3[IaHUs TPYII CBA3aHHBIX 00BEKTOB. [lorTOMY
3J1ECh CIIEYET NPUMEHSTh JPYTMe METO/bl TECTUPOBAHUS, HAITPUMEDP OCHOBAHHBIE Ha
CLICHAPUSIX.

4. TecTupoBaHHE cuctembl. Bepuduxamnus " aTTecTanus O00BEKTHO-
OpPUEHTHUPOBAHHOM CHCTEMBI BBITIOJHSIETCSI TOYHO TaK K€, KaK U IS JIFOOBIX JAPYTHUX
TUIIOB CHCTEM.

[Ipu pa3paboTke OOBEKTHO-OPUEHTUPOBAHHBIX CHUCTEM pa3IUudsi MEXKIY

YPOBHSIMU MHTETPAIlIM MEHEE 3aMETHBI, IIOCKOJIbKY METO/bl U JaHHBIE KOMIIOHYIOTCS
(MHTETpUPYIOTCS) B BHUJIE OOBEKTOB M KJIACCOB OOBEKTOB. TecTHpOBaHHE KIIACCOB
OOBEKTOB COOTBETCTBYET TECTUPOBAHUIO OTIEIBHBIX JJIEMEHTOB. B 00bEeKTHO-
OPUEHTUPOBAHHBIX CHUCTEMax HET HEMOCPEICTBEHHOI'O SKBUBAJIEHTA TECTUPOBAHMIO
Moayieil. OJHAaKo CUMTaeTCA, YTO TPYNIbl KIACCOB, KOTOPbIE COBMECTHO
MPEAOCTaBISAIOT HAO0Op CEpPBHUCOB, CIIEyeT TECTUPOBAaTh BMecCTe. Takoll BHUJ
TECTUPOBAHUS HA3bIBAECTCSA TECTUPOBAHUEM KJIACTEPOB.
Jlnst 0OBEKTHO-OPUEHTUPOBAHHBIX CHUCTEM HE TOIXOJUT HU BOCXOASIAs, HH
HUCXOJSIIAsl MHTErpalus CUCTEMBI, IOCKOJBKY 3J€Ch HET CTPOroil HepapXuu
00beKkToB. [lo3TOMY Cco31aHuEe KIacTepoB OCHOBBIBAETCS Ha BBIJIEICHUU METOJOB U
CEPBHUCOB, PEATIM3YEMBIX ITOCPEICTBOM 3TUX KJIACTEPOB.

I[Ipu  TectupoBanum  COOpPKM  OOBEKTHO-OPUEHTUPOBAHHBIX  CHUCTEM
UCITIOJIB3YETCS TPU MOJIX0/1A:

1. Tecmuposanue cyenapueé u  6apuanmo8  UCHOIbL306aHUsA. BapHaHTbI
UCIIOJIb30BAHUSl WJIM CIIEHApUM OINMCHIBAIOT KaKOM-IMOO OAMH PEXUM pPadbOThI
cucteMbl. TecTupoBaHHe MOXKET O0a3HpoOBaTbCS HA OMMCAHUM 3THUX CIEHApUEB U
KJIACTEPOB OOBEKTOB, PEATM3YIOIIUX JAHHBIA BAPUAHT UCIIOJIb30BAHUSI.

2. Tecmupoeanue nomoxog. ITOT MOAXOJ] OCHOBBIBAETCS Ha MPOBEPKE CHUCTEMHBIX
OTKJIMKOB Ha BBOJA JAHHBIX WM TPYNIy BXOJAHBIX COObITHIA. OOBEKTHO-
OpPUEHTUPOBAHHBIE CUCTEMBI, KaK MPaBUJIO, COOBITUMHO-YTIPABIIsi€MbIE, TOITOMY JJIs
HUX OCOOEHHO MOAXOIUT JAHHBIM BHUI TecTHpoBaHud. [Ipu uCMONb30BAaHUU 3TOTO
MOJIX0J1a HEOOXOANMO 3HATh, KaK B CUCTEME MPOXOIUT 00paboTKa MOTOKOB COOBITHIA.
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3. Tecmuposanue 63aumoodericmauti mexcoy odOvexmamu. ITOT TPOMEKYTOUHBIN
YPOBEHb TECTUPOBAHUS COOPKM CHUCTEMBI OCHOBAH HA OMNPENEICHUM IyTed "METOx-
cooOrieHue", OTCIEKUBAIONINX IOCIEAOBATEIILHOCTH B3aUMOJICUCTBUI  MEXIY
00BEKTaMH.

TecTupoBaHue clieHapueB 4YacTo OKa3biBaeTcsi Oosee 3(PQPEKTUBHBIM, YEM
JIpyrue MeToJibl TecTupoBaHus. CaMm MpollecC TECTUPOBAHUS MOXHO CIJITAHUPOBAThH
Tak, 4TOObl B TMEPBYIO OUYEpEIb MPOBEPSUIMCH Hanmboliee BEPOATHHIC CIICHAPUU U
TOJIbKO 3aTEM HCKIIOYUTENbHbIE cleHapuu. [lodToMy TecTupoBaHHE ClIEHApUEB
YIOBJIETBOPSIET OCHOBHOMY TMPHUHIIMITY, COIVIACHO KOTOPOMY IMpPU TECTUPOBAHUU
Oosbllle BHUMAaHHUS HEOOXOIUMO YIENATh HanbOoyiee 4acTo HCIOJIb3yeMbIM YacCTsIM
cucteMsl. [locne BbIOOpa cueHapueB AJI TECTUPOBAHUS CUCTEMBI BaXKHO yOEIUThCH,
YTO BCE METOJIbI KaXXI0T0 Kjlacca OyAyT BBINOJIHATHCA XOTA Obl OJUH pa3. st 3Toro
MO>KHO COCTaBUTh TEXHOJIOTHYECKYIO KapTy MPOBEPOK KIACCOB OOBEKTOB M METOOB
U TIpU BBIOOpE CIICHApUsi OTMEYaTh BBITIOIHSAEMbIA METO/I.

KoneuHo, Bce KOMOMHAIIMKM METOOB BBIMIOJIHUTH HEBO3MOKHO, HO MO KpailHEl mepe
MO>KHO yJIOCTOBEPHUTHCS, UTO BCE METOJIbI MPOTECTUPOBAHBI KAaK YaCTh KaKOU-JIHOO
MOCJIEIOBATEILHOCTH BBITIOJIHSIEMBIX METOJIOB.

TecTupoBanue — JOPOTOM W TPYAOEMKHUN dTal pa3pabOTKU MPOTPAMMHBIX CHCTEM.
[ToaToMy pa3zpaboTaH MUPOKUHN CIIEKTP UHCTPYMEHTAIBHBIX CPEICTB IS MOICPKKU
MIPOIIECCA TECTUPOBAHMUS, KOTOPHIE 3HAUUTEIBHO COKPAIIAIOT PACXO/IbI HA HETO.

Ha pucynke 15 nokazaHbsl BO3MOKHbIE HHCTPYMEHTAJIbHBIE CPEICTBA TECTUPOBAHUS U
OTHOIIEHUS Mexay HuMu. [lepeuncnum ux.

1. Opeanuzamop mecmos. YpaBisieT BbINOJHEHUEM TecTOB. OH OTCIEKUBAET
TECTOBBIC JIAHHbBIC, 0XKUIAEMBbIE PE3YJIHTAThl U TECTUPYEMbIC (PYHKIIMH POTrPaMMBI.

2. I'enepamop mecmosvix dannvix. I'eHepUpyeT TECTOBBIC JaHHBIC AJIS TECTHPYEMOU
nporpamMmbl. OH MOXET BBIOMpaTh TECTOBBIE JaHHBIE W3 0a3bl JAHHBIX WIH
WCIIOJB30BaTh CHElMalbHBIE IIA0JIOHBI JJIsI TEHEpalluu CIyYalHbIX JaHHBIX
HEOO0XO0IUMOT0 BH/A.

3. Opaxyn. 'enepupyeT oKugaeMble pe3yabTaThl TECTOB. B kKauecTBe OpaKyJioB MOTYT
BBICTYTNIATh MPEBIIYIINE BEPCUM MPOTPAMMBI WM HcciaeayeMoro oobekta. [lpu
TECTUPOBAHUMU TMapaUICNIbHO 3alyCKAIOTCS OpaKyl M TeCcTHpyemash Iporpamma H
CPaBHUBAIOTCS PE3yJIbTAThl UX BHITIOJIHEHUS.

4. Komnapamop ¢aiinos. CpaBHUBAET pe3yJbTaThl TECTUPOBAHUS C pPE3yJbTaTaMH
MPEABIAYIIEr0 TECTUPOBAHUSI M COCTABIISIET OTYET 00 OOHAPYIKEHHBIX Pa3IUUHUSIX.
KomnapaTopbl 0COOEHHO BaXKHBI MPU CPABHCHUM PA3IMUYHBIX BEPCUU MPOTpPaMMBI.
Paznuuus B pe3ynpTaTax yKa3blBalOT Ha BO3MOKHBIE MPOOJIEMBI, CYIIECTBYIOIIHNE B
HOBOM BEPCHUU CHUCTEMBI.

5. I'enepamop omuemog. DOpMHUPYET OTUETHI 110 PE3yJIbTaTaM MIPOBEACHUS TECTOB.

6. Aunamuueckuti  aumanuzamop. JJobaBnsier B mporpaMmy  KOJA, KOTOPBIA
MOJICUMTHIBAET, CKOJIBKO pa3 BBIMOJIHSAETCS Kaxkbli onepatop. Ilocne 3amycka tecta
CO37aeT MCIMOJIHSAEMBbI MpoduiIb, B KOTOPOM IMOKAa3aHO, CKOJIBKO pa3 B IMporpamme
BBITOJIHSIETCS KAXKIBIA OIEPATOp.



119

7. Umumamop. CyniecTByeT HECKOJIBKO THUIIOB MMHUTATOpPOB. LleneBble MMHTATOpPHI
MOJEJIMPYIOT MalllMHY, Ha KOTOpOH OyJeT BBINOJHATHCS Mporpamma. Mmurarop
[0JIb30BATENbCKOr0 HHTEpdeiica — 3TO Iporpamma, yIpaBisgeMas CLEHApHUIMH,
KOTOpasi MOJEIMPYET B3aUMOJEUCTBUSA ¢ HHTepdeiicoM mnoip3oBatens. Mmurarop
BBO/Ia-BbIBO/IA TEHEPUPYET MOCIIEAOBATEILHOCTH OBTOPSAIOIIMXCS TPaH3aKIUM.
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PucyHok 15. MHCTpyMEHTaNIbHBIE CPEACTBA TECTUPOBAHUS

TpeOoBaHusl, NpeabIBISIEMbIE K MPOLIECCY TECTUPOBAHUS OOJBIINX CHUCTEM, 3aBUCST
OT Tumna pa3padaTbiBaeMOro npuioxeHus. [103ToMy HMHCTpyMEHTaJIbHBIE CpPEICTBA
TECTUPOBAHUSI HEU3MEHHO MNPUXOJMUTCS AJaNTUPOBATh K MPOLIECCY TECTUPOBAHMS
KOHKPETHOM CUCTEMBI.

Jnst co3maHusl TOJHOTO KOMILIEKCa MHCTPYMEHTAIBHOIO CPEACTBA TECTUPOBAHMS,
KaK TMpaBWiIo, TpeOyeTcss MHOTO CWJI UM BpeMeHHU. Bech HaOOp MHCTPYMEHTAIbHBIX
CPEACTB, NOKa3aHHbIX HA PHUCYHKE, HCIOJIb3YETCS TOJBKO IPU TECTUPOBAHUU
Oonpmmux cucrteM. JlJis TakMX CHUCTEM IIOJHAs CTOMMOCTh TECTUPOBAHMS MOXKET
nocturatb 50% oOT Bcell CTOMMOCTH pa3pabOTKU CUCTEMBI. BOT mouemy BBITOJIHO
WHBECTUPOBATh Pa3pabOTKy BBICOKOKAYECTBEHHBIX M Tmpou3BoauTesbHbIX CASE-
CPEICTB TECTUPOBAHUS.

PykoBoguTenn mNporpaMMHBIX IPOECKTOB BBHITIOJHSIOT TaKyl e paboTy, 4To U
PYKOBOJMTENM TEXHUYECKHX MpPOEKTOB. BMmecre ¢ TeM mpouecc pazpabotku 10O
CYILIECTBEHHO OTJIMYAETCS OT MPOLECCOB pealu3aldyd TEXHUYECKHUX MPOEKTOB, YTO
MOPOXKAAET OMpPENENICHHbIE CIOXHOCTU B YIPaBICHUU NPOrPAMMHBIMHM MPOEKTAMHU.
[TpuBeneM HEOOMBIION CTUCOK ITUX OTIUUMIA.

1. IIpoepammmbiii npodykm nemamepuaner. MeHeKep CyJOCTPOUTENBHOTO MPOEKTa
WIM TPOEKTa MOCTPOMKHU 3[aHUsl BUAMUT PE3yIbTaThl BBHIOJIHEHHUS CBOErO IMPOEKTA.
Ecnu peanuzanmsi mpoekTa OTCTaeT OoT rpaduka, 3TO TaKKE BUIHO BOOUYHIO, TaK Kak
YacTh KOHCTPYKLIHMHM HE 3aBeplieHa. B MpPOTHUBOMONOKHOCTH 3TOMY MPOrPAMMHOE
o0ecnieueHrne HemaTepuaiabHO. Ero Hemb3s yBUAETh WM TOTporaTb. MeHemkep
MPOTrPaMMHOTO TPOEKTa HE BUAMT mporecc "pocra" paspabareiBaemoro I10. O
MOJKET TIOJIaraTbCs TOJBKO Ha JOKYMEHTAlMIO, KOTOpas (PUKCHPYET MpPOLecc
pa3pabOTKH MPOTPAMMHOTO MTPOTYKTA.
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2. He cywecmeyem cmanoapmmuulx npoyeccos pazpabomxu [10. Ha ceromnsmramiz
JIEHb HE CYIIECTBYET YETKOW 3aBUCUMOCTU MEXAY mporieccoM co3nanus 110 u tunom
CO3/1aBAEMOTO MPOTPAMMHOTO MPOAYKTa. JIpyrue TeXHUYECKUE TUCHUILUINHBI UMEIOT
JUTUTENIbHYI0O UCTOPHIO, TIPOLIECCHl Pa3pabOTKU TEXHUYECKUX H3ACIUA MHOTOKpPATHO
ornpo0OoBaHbl U poBepeHsl. [Iporecchl co3nanus OOIBIIMHCTBA TEXHUYECKUX CUCTEM
Xxopouio u3y4deHbl. HM3yueHunem ke mporeccoB co3gaHua [IO crnenuanucTsl
3aHUMAKOTCSI TOJIBKO HECKOJIBKO MOCHEIHUX JieT. [loaToMy mOKa HEnb3s TOYHO
npeackazatb, Ha KakoM JTame Impoiiecca pa3pabotku [IO Moryr BO3HUKHYTH
poOJIEMBI, YTPOXKAIOIINE BCEMY MPOTPAMMHOMY MPOEKTY.

3. Bonvwue npoepammHvlie npoekmsl - 3mMo 4acTO «OJHOPA3OBBIC», cneyuguumvie
npoekmol. bBolblliie MOpOrpaMMHBIE TPOEKTHI, KaK MpPaBUJIO, 3HAYUTEIHHO
OTJIMYAIOTCS OT MPOEKTOB, peai30BaHHBIX paHee. [losTomMy, 4TOOBI yMEHBIIUTH
HEOMpPEACICHHOCTh B ITUIAHUPOBAHUU MPOEKTA, PYKOBOIUTEIU MPOEKTOB JOJKHBI
o0jafaTh  O4YE€Hb  OOJBIIMM  NIpaKTHUUYECKUM  ombiToM. Ho  mocTostHHBIE
TEXHOJIOTUYECKUE HU3MEHEHUS B KOMIBIOTEPHOM TEXHUKE W KOMMYHHUKAIIMOHHOM
000pyI0BaHUU 00ECIICHUBAIOT MPEBIIYIINI ONBIT. 3HAHUS W HABBIKU, HAKOTJICHHbBIE
OIIBITOM, MOTYT HE BOCTPEOOBATHCS B HOBOM MPOEKTE.

Oonum u3z cnocob6oe mecmupoBanus NPOCPAMMHBIX CPEOCME  UIU
anZOpuUmMo8  AGIACMCA MPACCUPOEKA, 3AKIIOYAIOIIASCA B  MOJIEMEHTHOM
BBITIOJIHEHUU CHUCTEMBI MPOTrPAMMHOTO KOJAa WM ajaroputMma c QuKcaueil u-uiu
KOHTPOJIEM 3HAUYEHHII MEPEMEHHBIX B HETO BXOASNIMX. TpaccUpoBKa MOXKET
BBITIOJIHATHCSI KaK aBTOMATHYECKU (C TOMOIIBIO CIEIHMAIBHBIX CPEJCTB) TaK U B
«PYUHYIO».

OcHogéHble npaguna KyJibmypHo20 npoZpamMmupo8anus

1. TiarensHO MpoayMalTe aaropuTM peiieHus 3anauu. [lopoil BeIOOp sydiero
aJrOpUTMa TMO3BOJISICT KapJAUHAIBHO MOBBICUTh CKOPOCTh BBIYMCICHUN M YIPOCTUTH
nporpamMmmy (BIpoyeM, OJJHOBPEMEHHO ATO JIOCTUTAETCS JIaJIeKO HE BCET/Ia).

2. Ucnonwiyiite pexe BCETO BO3MOKHOCTH (GYHKIIMOHATBLHOTO
POrPaMMHUPOBAHUS .

3. Paznensiite 3amauy Ha Majble 4acTH U O0QOPMIISIHTE MX B BHUJC 3aKOHUCHHBIX
MPOTPAaMMHBIX MOAYJIEH — TPEX/e BCero PyHKIUH.

4, He ckymnurech Ha mporpaMMHBIE KOMMEHTapUU — 4YeM UX OOJbIlIe, TeM
MOHSTHEE MPOTrpaMMa M TeM OOJIbIIIE MAHCOB, YTO OHA 3aWHTEPECYeT MOJIb30BaTeNIeh
U OyIeT NONro *uTh. YUTHTE, YTO SCHOCTh MPOTPAaMMbI B OOJBIIMHCTBE CIy4YacB
Ba)XKHEE CKOPOCTH €€ padOThI.

5. TmiatrenbHO TOTOBBTE COOOIIEHHUST 00 omubkax ¢ JUAarHOCTUYECKUE
COOOIIIEHUsI, a TakKe HAMMEHOBAHHUS TMPOTPAMMHBIX MOJYJIEH W OMUCAHUS MX
Ha3HAYCHUSI.

6. TmaTenpHO IPOU3BOIUTE TUATHOCTUKY MPOTPAMMHBIX MOJTYJICH, B TOM YHCIIE C
caMbIMU  O€3yMHBIMHU  3HAYEHUSAMHM UM TUIAMH TApaMETPOB -  XOPOIIO
CIIPOEKTHUPOBAHHBIA MOJYJIb JOJDKEH JAMArHOCTUPOBATH JIOOBIE BHJBI OLIMOOYHBIX
CUTYaIlMi U pearnpoBaTh HA HUX aJICKBATHBIM 00pa3oM.
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7. Hcnonp3yiiTe WMeHa TEPEMEHHBIX M KOHCTAaHT B CTHJIC, TNPUHATOM B
Mathematica, ¥ 0053aTeIbHO C HWCIOJB30BAHWEM IIOHATHBIX IO  CMBICITY
o0o3Hauenuid. Ilo Mepe  BO3MOXHOCTM HE  HCHOJB3YHTE B  HMEHax
3aperucTpUPOBAHHBIC UICHTU(PUKATOPHI KOMAH U (PYyHKITUH.

8. 3amensiiTe HMKIBI GYHKIUSIMU OOpaOOTKM CHUCKOB, Hampumep (GyHKIHUSIMU
CyMMHpOBaHMsI U  mpousBefeHus. [lpumensiite >(dekTuBHbIE  BapHAHTHI
YIPOUIEHHBIX ONIEPATOPOB U (PYHKITUH.

Q. B MakcumanbHOW CTENEHW UCHOJIb3yWTe (GYHKUMM — SApa  CUCTEMBI.
OOpamaiitech K TaKkeTaM pacUIMpeHH TOJBKO B TOM Clydae, Korja »3To
JIEWCTBUTEIILHO HEOOXOIMUMO.

10. IIpoBomuTe TIIATENFHOE TECTUPOBAHUE CBOUX MOJYJCH, B TOM YHCIE C
BEITIOJITHCHHEM WX TpacCHpPOBKH. [loMHHTE, 9TO HET IPOrpaMMbl, KOTOPYIO HEJb3sI
XOTh YyTh-4yTh, HO YIYUIIUTh U COKpaTUTh. OHAKO TIPH ATOM IICHUTE 3aTPAdyeHHOEC
Ha 3TO Bpems!

11. Ilo mepe BO3MOKHOCTH UCIOJIb3YWTE TOTOBBIE alTPOOMPOBAHHBIE POTPAMMHBIE
MOJYJIM — U300peTaTh BEJIOCUTIE U JIeJaTh TO, YTO YK€ CJEIaH0, HEPa3yMHO.

12. OO0pamaiite oco0oe BHUMaHUE Ha peaIu3aldi0 MEXaHW3Ma KOHTEKCTOB,
MO3BOJISIONIETO U30€KaTh TPYObIX OMMOOK MPU MOJIEPHU3AIMH PA3THUUYHBIX OOBEKTOB
porpamm, Mpexie BCEro HabopoB (HYHKIIHMA.

13. He cnumkom opuruHansHu4aiite! He mpumensiite mporpamMmHbI€ TPIOKH H
HEJIOKYMEHTHUPOBAHHbBIE MPUEMBI TTPOrpaMMHUpoBanus. Takue nmporpaMMbl B MOMEHT
CO37aHUsl MOTYT BBITVISIETh  yAUBUTENBHO J(PGEKTHBIMU U  TOTPSCAIOIIE
OpUTHHAIBHBIMUA, HO BIIOJHE BO3MOJKHO, YTO B CJICIYIOIIEH BEPCHU CHCTEMBI OHU
nepectaHyT paboTaTh BOOOINE, MOCKOJBKY pa3pabOTUMKU OOBIYHO CTaparoTcs
WCKITFOUUTH JIIOOBIC HETOKYMEHTHPOBAHHBIC TPIOKU B CBOMX IMPOTPaMMax.

IHopsinok BbINOIHEHHS PA0OTHI.

1. N3yunrte TeopeTnuecKuii MaTeprall.

2. Boimonaute  Bepudukanuio  (TECTUPOBAHHME, HUCIBITAHUE)  CIEAYIOIIUX
MaTepHaoB:

2.1 NucnekTupoBanue mnporpamMmbl «Jlomariauii TOKTop» (3arpy3urte nporpaMmmy u3
CeTM — WM U3 KadeapanbHOM O0a3bl JaHHBIX, MOCTaBbTE JUArHO3 COTJIACHO
MEIULMHCKUM CIIPAaBOYHHMKAM WJIM PEKOMEHJALMIM MEINKOB, IOCTABBTE IUArHO3 10
nporpamme «JlomamHuil TOKTOp», CpaBHUTE peE3yJlbTaThl — COOCTBEHHbIE W
COKYpPCHUKOB);

2.2 OcymiecTBUTE TECTUPOBAHMUE SIEKTPOHHOU Tabnuipl Excel (Haiinure 3HaueHue
HEKOTOPOT0 CIIy4ailHOro uucia — OOJblIe HyJsl U MeHbllle | — B CTENEeHH, PaBHOU
KoJguuecTBy OykB B Bamiem uMeHH, BBINIOJIHUTE OOpaTHOE JEHCTBHUE, CPABHUTE
pe3yJbTaThl C TOYHOCTHIO 710 32 3HAKA);

2.3 CocTaBbTe TECTOBBIE MPUMEPBI JJIs1 TPOTPAMMBI:

var x, a, b: integer;

begin readIn(x);

a:=2:b:=1;
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while x>0 do begin
a:=a+1;b:=b*(xmoda); x:=xdiv 10;
end; writeln(a); write(b).

2.4 BBINIOJHUTE TPACCUPOBKY MPOrpaMMsbl 11.2.3

BrImtosiHUTE TPACCUPOBKY CHEAYIOIIEH TPOTPAMMBI:

var a, b, t, M, R: integer;

function F(x: integer) : integer; begin F := 19*(x-19)*(x-17)+17; end;
begin

a:=20;b:=20; M:=a;R:=F(a); fort:=atobdo

begin if (F(t)<R) then begin M:-t; R:=F(t); end; end;

write (M);
end.
2.5 Brimonnure TPACCUPOBKY u BepUPUKALIIO o pecypey

http://learningapps.org/236204

2.6 BoimonHuTte BepudUKalui0 Npudopa — METUIMHCKOTO TOHOMETpa: H3MEpPhTE
IyJbC W JaBJICHUE C I[OMOIUBID TOHOMETPA; IOJACUYUTANTE IYJIbC C ITIOMOLIBIO
CeKyHoMepa (WM cMapTPOHA); CUMTAsl MOCIEIHUN pe3yNabTaT ACHCTBUTEIbHBIM,
OLICHUTE OTHOCHUTENIbHYIO OLIMOKY (MOrpemIHOCTh) npubopa U, NpUHUMAs €€
IIOCTOSIHHOM, II€pEeCUYMTalTe JAaBjicHUE. B 3TOM OmBITE YCIOBHO CUMTACTCHA, YTO
BTOPOE U3MEPEHHUE BBIMOIHIETCS C TIOMOIIIBIO 3TaJIOHHOTO MpUOOpa.

2.7 BenosHUATE BEpUPUKALMIO METOAA ONpeleseHusl Iuonaan (urypa MeToaoM
Monte - Kapsio (TOYHOCTh B 3aBUCHUMOCTH OT KOJIMYECTBA MCIBITAHWI): HAYEPTUTE
NPSIMOYTOJIBHUK OINPEAECICHHON TUIOLIaJAH, BOKPYT HEro HayepTUTE IOy QUrypy
W3BECTHOM IUIOWIAN, ITPEBBIIAIOIIEH IUIONAAb NPSIMOYTrOJbHMKA B JBa pasa,
clly4ailHeIM 00pa3om HaHecuTe N ToueK BHYTpPHU (PUTypbl, MOJCUUTANTE KOJIHMUYECTBO
BOLIEIINX TOYEK B NPSAMOYTOJbHHUK, IIyTEM COOTHOLIEHWH OLICHUTE IUIOMIAlb
NpSIMOYTOJIbHUKA M OMMOKYy wu3MepeHuil. Cumtas N KOJIWYECTBOM HCIBITAHUA,
MOBTOPUTE OMBIT C HECKOJBKUMH 3HaAUCHUSIMHU N U TIOCTPOITE TpaduK, OTpakaromuii
TOYHOCTb U3MEPEHUHN OT KOJIMYECTBA UCIIBITAHUM U CACIANTE BBIBOJ O PUEMIIEMOCTH
JAHHOT'O0 METOJA.

2.8 Pa3paboTaiiTe METOAUKY OIICHKM apTEepUaILHOTO JABJICHHUS B JIEBOW PYKE IO
JABJICHUIO B MPaBOMl — I YEro: C MOMOIIBIO TOHOMETpa NPOBEIWUTE HE MEHee 6
u3MepeHuil (MHTepBasl — He MeHee 10 MHMHYT, JaBJieHHME B JIEBOM pyKe U MpaBoOu
U3MEPSAIOTCS KaK MOXKHO C MEHBIIIMM HHTEpBaioM BpeMeHH). [lomyunrte pazinyHbie
(GyHKUMOHATIBHBIE CBSI3M — MareMmaTtuueckue wmozaenu (¢ momompio Excel) u
MIPOBEUTE UX TECTUPOBAHNUE HA COKYPCHHKE.

2.9 3AJIAHME TIOBBIIIEHHON CJIOXXKHOCTU. Bemonuure TECTUPOBAHUE
J000T0  MPOrpaMMHOTO MOJYJI CpPEICTBAMHM NPEACTABICHHBIMU Ha pecypce
http://www.loadtesting.ru/download.shtml
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3. Odopmute OTYET, BKIIIOYAIOIINN PE3yIbTaThl BHITIOJHEHUS 3aaHUA, BHIBOJIBI
M0 TOJYYEHHBIM pe3yJbTaTaM U KpPAaTKHUE OTBEThl HAa KOHTPOJBHBIE BOMPOCHI (HE
MeHee 5, Borpoc Ne6 - 00s13aTeNbHbIN)

KoHTpoJibHBbIE BONIPOCHI.

1. B uem 3axirouaeTrcst UAEOJIOTHS JOKA3aTEIbHON MEIULIUHBI?

2. Urto Takoe Bepudukanms?

3. B d4em cocToAT OTIMYMsI IPOLIECCOB BEPUPUKAIIUN U TECTUPOBAHUS?

4. OxapakTepu3yiTe OCHOBHBIE 3Tallbl IUTAHUPOBAHMSI CTPATETUU TECTUPOBAHUS?
5. B dewm 3akirovaercs HHCIEKTUPOBAHUE MPOTPAMMHBIX CPEACTB?

6. [IpuBenute KpaTKyl0 XapaKTEPUCTUKY COAEpKaHUA OuOIMorpapuvecKux
UCTOYHUKOB?

7. ChopmynupyiiTe TUIOBOE MHOXECTBO BOMPOCOB MHCIEKIMH MPOTPAMMHOTO
KOJa.

8. JIns 4ero nmpeaHa3HavyeH CTaTUYECKUM aHAIM3aTop nporpamm?

9.  Jlus yero npenHa3Hau€H AMHAMUYECKUHN aHAIM3AaTOp MporpaMm?

10. OxapaxTepu3yHTe OCHOBHBIE COCTAaBISIOLIUE (ITAIbI) CTATUYECKOTO aHaIM3a
nporpamm?

11. B ueM 3axirodaercsi METOJ «YUCTON KOMHATHI»?

12. Kakum o0pa3oM ocyiiecTBiseTcsl BepupUKalus U aTTeCTalus KPUTUYECKUX
cucrem?

13. Yro Takoe «0TiajiKa mporpaMmm»?

14. B d4em mnposBaseTrcs 3(PQPEKTUBHOCTb WHCIEKTHPOBAHUSA MPOrPAMMHOTO
o0ecrniedeHus Mo CPaBHEHHUIO C TECTUPOBAHUEM?

15. B ueM 3akiro4aeTcsi TECTUPOBAHUE METOJOM «YEPHOTO ALIUKa»?

16. Yro Takoe «obmactu skBuBajgeHTHOCTH [1O» (HazHaueHue, onpeaeneHue)?

17. B yeM 3akiro4aeTcsi METOJI CTPYKTYPHOT'O TECTUPOBaHUA?

18. B uewm 3aximrouaercsi METOJ] TECTUPOBAHUS BETBE?

19. Kak ocymiecTBisIeTCs TECTUPOBAHKUE TIPOTrPaMMHON COOPKU?

20. TlosicHUTE OCHOBHBIE MPUHIUIBI HUCXOASILEr0 U BOCXOISALIET0 TECTUPOBAHUMN?
21. Kakum o6pa3oM OCyIIECTBISICTCS TeCTUpPOBaHUE HHTEp(PeiicoB?

22. OxapakTepusyhTe OCHOBHBIC IIpaBUjIa TECTUPOBaHUS UHTEpderica?

23. Kaxk ocymectBnsiercsa tectupoBanue 110 ¢ mHarpy3koi?

24. Kak ocymecTBiIsIeTcsl TECTUPOBAaHUE OOBEKTHO-OPUEHTUPOBAHHBIX CUCTEM?

25. B 4eMm cyniHoOCTh TECTUPOBAHUS KJIACTEPOB?

26. OnumuMTe TUMOBBIE HHCTPYMEHTAPHUH CPEIICTB TECTHPOBAHMUSL.

27. Kak ocymecTBisieTcst TpacCCHpOBKa MPOrPaMMHBIX TIPOIYKTOB?

28. Ilepeuucnure ©W  oxapakTepu3yiite  0a30Bble  MpaBWiia  KYJbTYpbl
IPOrpaMMHUPOBAHUS.

NudopManuoHHbIe HCTOYHUKH
1. Bepuduxamus u  arrecranuss  nporpammHoro  obecmeuenusi /URL:

http://helpiks.org/4-83891.html
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2. Iporpamma Wapt Pro nns marpyzounoro tectupoBanusi [0 /URL:
http://www.loadtesting.ru/download.shtml

3. [Tpobiema BepuuKau B JI0Ka3aTeJIbHOU MEIUIIMHE /URL:
http://www.rusmedserv.com/expo/articles/articl4.html
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8. O0pa6oTKka MH(POPMALHOHHBIX MACCHBOB

Kpatkue TeopeTrudeckue cBeieHUsI

A. O6paboTka MacCHBOB C MOMOIIBIO A3BIKOB BHICOKOTO YPOBHS Ha MpHUMEpE s3bIKA
[Tackains.

MaccuBoM  Ha3bIBalOT  YMOPSAIOYEHHBI HAO0Op  OJHOTUIHBIX  MEPEMEHHBIX
(omemenToB). Kamplii 3JEMEHT HMMEET IEJOYHUCICHHBIA TOPSIKOBBIA HOMED,
Ha3bIBA€MbI UHAEKCOM. UHCIIO 3JIEMEHTOB B MAaCCUBE HA3bIBAIOT €r0 Pa3MEPHOCTHIO.
MaccuBbl UCTIONB3YIOTCA TaM, TJIe HY>KHO 00paboTaTh cpa3y HECKOJBKO MEPEMEHHBIX
OJIHOTO THUIIA: HaIpUMeEp, OLUEHKU CTYAEHTOB IPYNIbl WIM KOOPAMHATHI TOYEK Ha
m10cKkocTu. CTPOKY TEKCTa MOKHO pacCMaTpuBaTh Kak MaCCUB CUMBOJIOB, a TEKCT HA
CTpaHUILIE KaK MAaCCUB CTPOK.

MaccuB onuchkIBaeTcs B pazjiesnie Var orneparopom CIeAyIOIIero BUia:

var UmsMaccwusa: array [HU .. BU] of Tumn;

31ech

HU (HmxHUNA WHAEKC) - UETOYMCICHHBIM HOMEp 1-ro 3jieMeHTa MaccuBa; .. -
omnepatop 3ananus auanazona B [lackane; BU (BepxHui MHIEKC) -- HETOYUCICHHBIN
HOMED IMOCJEIHETO JIEMEHTA;

Tun - ar000M U3 M3BECTHBIX THOOB MaHHBIX Ilackansa. Kaxaplii nieMeHT MaccuBa
OyJZIeT paccMaTpuBaThCs Kak MEPEeMEHHAsi COOTBETCTBYIOIIETO THUIIA.

OnuilieM HECKOJIBKO MAaCCUBOB PAa3HOTO Ha3HAYEHUSI.

var a: array [1..20] of integer;

3nech omucaH MaccuB ¢ UMeHeM A, cocTosamui u3 20 meT0YrCIeHHBIX 2JIEMEHTOB;
var X,y : array [1..10] of real;

Onucanbl 2 MaccuBa ¢ UMEeHamMu X U Y, cojepxkamme no 10 BeliecTBEHHBIX
AJIEMEHTOB;

var t : array [0..9] of string;

Maccus t coctout u3 10 cTpok, KOTOpBIE 3aHYMEPOBAHBI C HYJIS.

Pa3MepHOCTb (UUCII0 37IEMEHTOB) MaccuBa BeiuucisgeTcs: kak BU - HU + 1.

s oOparmeHust K OTJAEILHOMY 3JIEMEHTY MAacCHBa HCIOJB3YETCsl ONepaTtop BUIA
NmsaMaccua [Mngexc].

3nech MHaekc - 1eNoYrCICHHBIE HOMEP 2JIEMEHTA (MOXET OBITh IEJIOYMCICHHBIM
BBIPDOKCHHEM WJIM KOHCTaHTOW). WHAekc He M0mKeH ObITh MEHbIEe 3HAYCHHS
HUKHETO WM OOJbIE BEPXHEr0 HMHIECKCA MAacCHBAa, WHA4Ye BO3HUKHET OIIMOKa
"Constant out of range". OtaeabHBIM 3JIEMEHT MacCHBa MOXKHO HCITOJIB30BATh TaK JKE,
KaK [MEPEMEHHYI0 COOTBETCTBYIOIIETO TUIIA, HAIPUMED:

A[1]:=1; x[1]:=1.5; y[1]:=x[1]+1; t[0]:='Hello’;

B oaHOMepHBIX MaccuBax KaxkAblii SJIEMEHT HMEET OJAWH HOoMep (MHIEKC),
XapakTepu3ymoluidi  ero TOoJIOKEHHEe B MaccuBe. B mareMaTtuke TMOHSATHUIO
OJITHOMEPHOIO0 MacChBa W3 N DJEMEHTOB COOTBETCTBYET MOHSATHE BEKTOpa M3 N
kommonent: A = {Ai}, 1=1,2 ,..., n.
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Kak mpaBuio, BBoJ, 00pab0TKa M BBIBOJ MAacCHMBa OCYIIECTBISIOTCS MO3JIEMEHTHO, C
UCTIOJIh30BaHMEM 1ukia for.

[Ipocreiimmii cnoco0 BBOJa — 3TO BBOJ MacCHBa C KJIaBUATYpbI, HAIIPUMED:

const n = 10;

var a: array [1..n] of real; i:integer;

begin writeln ('Beenute a1meMeHTHI MaccuBa');

for i:=1 to ndo read (A[i]);

Pa3mepHOCTh MaccuBa ompe/eseHa KOHCTAHTOM N, 3JIEMEHTBI BBOASTCS 110 OJTHOMY B
nukie for - mpu 3amycke 3TOM HporpaMmbl MOJIB30BATENIO0 MpuaeTcs BBecTd 10
YUCIOBBIX 3HaueHWil. [lpu pemeHum psna 3amady BBOAWTH MACCHBBI "BpPY4YHYIO',
OCOOCHHO €CM WX pPa3MEepHOCTh BelHKa, He Bceraa yaoOHo. CyliecTBYIOT, Kak
MUHHAMYM, JIBa AJIbTCPHATUBHBIX PEIICHUSI.

Onucanue maccuBa KOHCTaHT YAOOHO, €CIM 3JEMEHThl MacCHBa HE JOJDKHBI
W3MCHATBCSA B TIPOIIECCE BBHITIOJHEHUS TporpamMmbl. Kak W Jpyrue KOHCTAHTHI,
MAacCUBBI KOHCTAHT ONHCHIBAIOTCA B pazaene const. [lpuBemem mpumep Takoro
OTIMCAHMUS:

const a:array [1..5] of real=( 3.5, 2, -5, 4, 11.7);

Kak BuaHO M3 mpuMepa, 3JIEMEHThl MACcCHMBa MEPEUUCISIOTCS B KPYTJIBIX CKOOKaX
yepes 3arsTylo, UX KOJIMYECTBO JOJIKHO COOTBETCTBOBATh €TI0 PA3MEPHOCTH.
dopMUpOBaHUE MacCHMBa M3 CIy4yaWHBIX 3HAYEHUN YMECTHO, €CIIM MPHU PEIICHUH
3aJlayd MACCUB CIYKHUT JIUIIb JJIS WUTFOCTPAIlMM TOTO WJIM WHOTO alropurMa, a
KOHKPETHBIE 3HAYEHUS DJIEMEHTOB HECYIIECTBEHHBI. J[JI1 TOTO YTOOBI MOJYYUTH
OYepeIHOE CITyYaiiHOe 3HAYCHUE, MCIoNb3yeTcs ctanmapTHas ¢ynkuus random(N),
rae mapamerpoMm N nepenaercst 3HaueHue nopsiikoBoro Tuna. OHa BepHET ciiydaiiHoe
YUCJIO TOTO K€ THUIA, YTO THUI apryMeHTa u Jexaimiee B auanazone or 0 mo N-1
BKIItounTeNbHO. Hampumep, omepatop Buma a[l]:=random(100); 3amumer B afl]
Ciy4daitHoe yucio u3 nuanaszona [0,99].

Jlyis TOro 4TOOBI IPU KAXKIOM 3aIlyCKe MPOTrpaMMBbl LIEeTI0YKa CIIyYaiiHbIX Yrcen Obuia
HOBOH, Iepe/] MepBbIM BHI30BOM AaNdOM cliieflyeT BbI3BaTh CTAHIAPTHYIO MPOLECIYPY
randomize;, 3amycKarollyld TE€HepaTrop Ciy4alHbIX uwucel. IlpuBeaem mpumep
3amojgHeHus: MaccuBa W3 20 DJIEMEHTOB CIIyYalHBIMH YHCIIAMH, JICKAIIUMHU B
nuaras3one ot -10 mo 10:

var a:array [1..20] of integer;

i;integer;

begin

randomize; for i:=1to 20 do begin a[i]:=random(21)-10; write (a[i]:4);

end;

end.

Eme Oosee ymoOHBIH MyTh - YTEHHE DSJEMEHTOB MacCHBa M3 TEKCTOBOTO WIIH
yrcineHHoroo (aina. K MmaccuBam mprMEHHUMEBI BCE TUTIOBBIE alTOPUTMBI, U3YICHHBIE
B teme "llukibl". IlpuBegeM oOaWH mpuMep, B KOTOPOM BBIUYMCISETCS CymMMa S
MOJIO’KUTEIBHBIX 3JIEMEHTOB MacCHBa.

var b:array [1..5] of real,
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s:real; i:integer;

begin

writeln ('Beeaute 5 snementoB maccusa'); for i:=1 to 5 do read (b[i]);

s:=0; for i:=1to 5 do if b[i]>0 then s:=s+bi];

BbIBOT MaccuBa Ha DKpaH TaKKe JeacTCs ¢ MOMOIIbIo mukia for.

for i:=1to 5 do write (b[i]:6:2);

31ech 5 37eMEeHTOB MaccuBa b HareyaTaHsl B OJIHY CTPOKY, KaX/IbIi SJIEMEHT COCTOHUT
13 6 CUMBOJIOB U UMEET 2 JECATUYHBIX pa3psjia nociue 3anstoil. Jljis BbIBOAA OJTHOTO
SJIEMEHTA Ha OJTHOM CTPOKE MOXKHO OBLIO ObI MCIIOJIb30BaTh oreparop Writeln Bmecto
write.

Cy1iecTBeHHO TO, YTO eciu 00paboTKa MaccHBa OCYIIECTBISIETCS MOCIEI0BATENBHO,
no 1 anemeHTy, IIUKIBI BBOJAA U OOpaOOTKH 3a4acTyi0 MOXHO OOBEIMHUTH, KaK B
CJIETYIOLIEM ITPUMEPE.

Haiitu apudmeTndeckoe cpenHee JIIEMEHTOB  BEUIECTBEHHOIO MaccuBa
pPa3MEpPHOCTHIO 6 ¥ 3HAYEHUE €r0 MUHUMAJILHOTO 3JIEMEHTA.

var b: array [1..6] of real; s, min:real; i:integer;

begin

s5:=0; min:=1e+30; writeln ('Beox B[6]');

for i:=1to 6 do begin read (b[i]); s:=s+b[i]; if b[i]<min then min := bl[i]; end;

writeln (‘'min=",min,' s=', s/6);

end.

TeopeTudecku B 3TOM MporpaMme MOXHO ObLJIO OBl 0OOUTHCH M O€3 MacCUBa - BEIb
aneMeHTHI D[] HCToNb3yrOTCS TOJIBKO JIJIsl HAKOILJICHUSI CyMMBI M ITIOMCKAa MaKCUMyMa,
TaK 4YTO ONUCAaHUE MacCuBa BIIOJIHE MOXKHO OBLIO 3aMEHHUTh OINHUCAHUEM
BEIIICCTBCHHOM mepeMeHHou 0. OHako, B peajdbHBIX 3a7adax JaHHBIC, KaK MPaBHIIO,
00pabaThIBAIOTCS HEOJAHOKPATHO M 0e3 MaccMBOB 000WTHUCH TpynHo. [IpuBenem
npuMmep ydeOHOM 3ajaud, TJI€ MCIOJb30BAaHME MAcCHBA JA€T BBIMIPHIII 3a CYET
YMEHBIIICHUSI 00beMa BEIYMCIICHUHN, BBITIOTHSEMBIX TIPOTPaMMOM.

3amana mocienoBareabHocTh 11 = max {sin(i), cos(i)}, i= -5, -4, ..., 5. Haittu snement
MOCJIEIOBATEIHLHOCTH, UMEIONUH MUHUMAIBHOE OTKJIOHEHHUE OT apu(pMETHYECKOTO
CPEIHETO MOJOKUTEIIbHBIX JIIEMEHTOB.

3nech B MEPBOM IMKJIIE MOXHO CHOPMHPOBATH MACCHB IO 3aJaHHOMY IPABHIY U
HalTH apu(MeTHdecKoe CpemHee MOJIOKHUTEIBHBIX 3JeMEHTOB. Bo BTOpoM muKIe,
KOTrJa CpeHee M3BECTHO, MOKHO MCKATh OTKIIOHEHHE. be3 ucnonap30BaHusi MaccuBa

He00X0aUMO OBLIIO OBl CUMTATH DJIEMEHTEI IMOCJIEA0BATEILHOCTH IBAYKIbI.
var t : array [-5..5] of real; ik:integer; s, ot : real;
begin
s:=0; k:=0;
for i:=-5to 5 do begin
t[i]:=sin(i); if t[i]<cos(i) then t[i]:=cos(i);
if t[i]>0 then begin  k:=k+1; s:=s+t[i]; end;
end;
s:=s/k; ot:=1e30;
for i:=-5to 5 do begin
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if abs(t[i]-s)<ot then ot:= abs(t[i]-s);

end;

writeln (‘'Ot=', 0t:8:2);

end.

Pacnpoctpanena oOpaboTka B 0JIHOM 3a7aue cpa3zy HECKOJIbKUX MaccuBOB. [IpuBenem
IIpUMED.

Koopaunater 10 Touek Ha miockoctu 3amaanbl MmaccuBamu X={Xi}, y={yi}, i=1, 2, ...,
10. Haiitn qmHy jgoMaHo#, npoxozsiiel depe3 touku (X1, yl1), (X2, y2), ..., (x10,
y10), a Takxe HOMEp TOYKH, JICKAICH Janbllie BCETO OT Havaja KOOPIUHAT.
[Tpu pemeHun 3a1a4M UCIIONIb3yeM (POPMYITY JUIS HAXOXKICHUS PACCTOSHUS MEXIY 2
TOYKAMH Ha IUIOCKOCTH, 3aJaHHbIMH KoopawHatamu (X1,yl) u (X2,y2):
r= w./(xr x2)°+(-»2)"
O6o3HauMM dYepe3 I pacCTOSTHUE MEXKIY TEeKyIIer TOouKoW u chemyromei, Len
UCKOMYIO JUTHHY JioMaHoH, DiSt -- paccTosHue OT TEKylled TOYKM J0 Havaia
KOOpAMHAT, MaX -- MakKCUMaJbHOE U3 ATHX paccrtosHui, NUm -- HCKOMBII HOMED
TOYKH.
var x,y : array [1..10] of real;
I, num:integer;
r, Len, Dist, max : real;
begin {naiidoem max npu 6so0e Oannwvix;}
max. =0, {m.x. paccmosanue ne m.6. <0 }
num:=1; {na cayuaii, ecru ece mouxu (0,0)}
writeln (‘Bseoume xoopounamor 10 mouex');
for i:=1 to 10 do begin

read (x[i], y[i]); Dist:=sqrt (sqr(x[i]) + sqr (y[i]));

if dist > max then begin ~ max:=dist; {sanomnunu nosoe paccmosnue}

Num:=i; {u nomep mouxu)}

end;
end;
writeln (‘Homep mouxu=",num, ' paccmosinue=",dist:8:2);

Len: =0, {oruna nomanoii - cymma onun cmopo;}
for i:=1to 9 do begin

{y 10-11 mouxu nem cneoyowei!}

r:=sqrt (sqr(x[i]-x[i+1])+ sqr(y[i]-y[i+1])); Len:=Len+r;
end,
writeln ([muna nomanou="1en:8:2);
end.
[TpuBenem mpumep 3a1aun (HOPMHUPOBAHHS MAaCCHBA TIO MTPABHUITY.
3aman maccuB X U3 8 anemeHToB. ChopMHUPOBATH MACCUB Y TIO TMPABHITY

dx;, ecnu i — wemHoe

Vi cos(Exx-), SOl T —  HEESMHOE

1 HAalTH KOJIMYECTBO €I0 MOJOKHUTEIBHBIX 3JIEMEHTOB.
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var x,y: array [1..8] of real; ik:integer;
begin
writeln ("Bgeoume maccus X uz 8 s1.");
for i:=1to 8 do begin read (x[i]);
if i mod 2 =0 then y[i]:=4*x[i]

else y[i]:=cos(2*x[i]);
end;
K:=0; writeln (‘Maccus y");
for i:=1to 8 do begin if y[i]>0 then k:=k+1; write (y[i]:8:2); end;
writeln;
writeln (K="k);
end.

[Ipumep 06pabOTKM MHOTOMEPHOI'0 MaccHBa

Kak mpaBuiio, npu 00pabOTKe MHOTOMEPHBIX MAaCCHUBOB HUCIIOJIB3YIOTCS BIIOKEHHBIE
[UKIBI, T.€. IUKI IO CTOJOIIaM pacrmojaraercsi BHYTPH IIMKJIa 1O CTPOKaM.
HNana matpuna A(3,4), u Bexkrop B (4), cocTosimue U3 HENbIX YUCENT . YMHOXHTD

Matpuity A Ha BekTop B .
program pr4-2 ;
const m=3; n=4;

var

ac:array[1..m,1..n]of integer; (* onucanue mampuyor *)

b rarray[1..n] of integer; (* onucanue éexmopa *)
c :array[1..m] of integer; (* onucanue C *)

i, J: integer;

begin

fori:=1tomdo (* 8800 mampuywr *)

begin writeln (‘6éseoume snemenmsr *, i, “~moit cmpoxu’);
for j:=1tondo read (a[i, j] ); writeln;

end;
writeln (‘66edume snemenmul gexkmopa’);
for j:=1ton do (* 6600 6exmopa *)

read (b[ j]); writeln;

for i:=1 to m do begin

c[i]:=0; forj:=1tondo c[i]:=c[i]+a[i,j]* b[jl;
end;

fori:=1tomdo (*gpopmammuouii 6p1600 mampuywsr *) begin
for j:=1to n do write (a [i, j]: 4 ); writeln;

end;

forj:=1tondo write (b [j]:4); (* w600 maccusa B *)
writeln ;

fori:=1tomdo write (c[i] :4); (*6v1600 maccusa C *)
readin;

end.

B nmporpamme sieMEHTBI MaTpHIbl BBOJIATCA IO CTPOKaM II0 OJHOMY C
noJaTBepkaeHueM KiaBuiieid Enter. A BeIBOAATCS B OOLIEHPUHSATOM BHJIE: KayKaas
CTpOKa MaTpHIIbl C HOBOM CTPOKH SKpaHa (ILMKJ 1 M0 CTPOKaM BHEIIHWM, a IIUKJI | —
BHYTPEHHMI)
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b. O0paboTka MacCHBOB C MOMOILBIO SI3bIKOB BBICOKOTO YPOBHS Ha IPHUMEPE SI3bIKA
Java.

S3pIk Java sSBIeTCS Ha CETOIHAIIHUN MOMEHT CaMbIM PacIpOCTPaHEHHBIM SI3bIKOM B
MHpPE, MOCKOJBbKY Ha HEM CO3/Ial0TCS KaK MPOrpaMMHBIE TPOAYKTHl BCEMUPHOUM CETH
HNHTepHeT, Tak 1 MOOUJIbHBIC MPUIIOKEHHUS CaMOM PacIpOCTPaHEHHOM OTepariiOHHOM
cucreMbl Android. SI3eik Java co3mana Ha ocHoBe C++, K HEOOJBIINM OTIMYHSIM
MEXJy STUMH SI3bIKAMHU CJIEIyeT OTHECTH paboTy C MacCHBaMU M OTCYTCTBHE
yKazaTesei B s3bIke Java.

B otrnnuae ot si3wika [lackanb, MmaccuB Java cozmaercs B 11000M MECTE IPOTPAMMBI C
MCIIOJIB30BaHUEM CIICYIOIIEH KOHCTPYKIUU:

Tun[] UmsMaccuBa=new Tun [KOIUYECTBO 3JIEMEHTOB];

31ech

Tun - mr000M M3 M3BECTHBIX TUIIOB JAHHBIX s3bIKa Java. Kakmelil 2JIeMEHT MaccHBa
OyJIeT paccMaTpUBATLCS KaK MEPEMEHHAsi COOTBETCTBYIOIIETO THUIIA.

new - omepaTop co3daHus OJloka maMATH. Tak Kak MacCHBBI B s3bIKe Java
JTUHAMHYECKUE, TIPU CO3JaHWU MAacCHBa BBIACISICTCS 00JacTh MaMATH 3a IpeaciaMu
OCHOBHOM IIporpaMMbl. DTO TO3BOJISET CO3/JaBaTh MACCHUBBI JIOOOH JJIMHHBI, JaKe
pa3MepoM COMOCTaBUMBIM ¢ (PU3MUECKOMN aMAThIO KOMIIBIOTEPA.

KonnuecTBo 371eMEHTOB - ONMUCHIBACT 00IIIee KOJUYECTBO JIEMEHTOB, KOTOPhIE OYIyT
co3nanubl. [Ipu 3ToMm, Kak u B s3bike C++ HIDKHMM MHJIEKC MacCHBa BCEr/a paBeH
HYJII0, @ BEpXHUI BCErJla HA €AMHHUIlY MEHbIIIE KOJMYECTBA 3JIEMEHTOB B MaccuBe. To
€CTh, MPU CO3JaHUU MAaCCHBa, COJIEPIKAIIETO N AJIEMEHTOB, UHAEKCHI TOI0 MacCHBa
Bcerja Oynyt B quanazone 0...n-1.

OmnuiiieM HECKOJIBLKO MaCCUBOB Pa3HOTO Ha3HAUYCHUSI.

var a: array [1..20] of integer;

int[] a=new int[20];

31ech OIMHMCaH MacCUB ¢ UMEeHEM A, cocTosmuii n3 20 IeI0YMCICHHBIX 3JICMEHTOB;
NHaekchl TUX 2JIEMEHTOB HaUMHAKOTCS ¢ 0 ¥ 3aKkaHYMBaroTCA YnUCioM 19.

var X,y : array [1..10] of real;

float[] x=new float[10];

double[] y=new double[4];

Onucanbl 2 mMaccuBa ¢ UMeHaMu X U Y. MaccuB X coaepkut 10 BeliecTBEHHBIX
3JIEMEHTOB, MACCHB Y COJIEPKUT 4 BEIIECTBEHHBIX YHUCIIA C IBONHONW TOUYHOCTHIO.
String[] t=new String[10];

Maccus t coctout u3 10 cTpok, KOTOpbIE 3aHYMEPOBAHHBI C HYJIS.

s oOpamieHust K OTJAEIRHOMY 3JIEMEHTY MAacCHBa HCIOJB3YETCs ONepaTtop BHUIA
NmsaMaccua [Mugexc].

3necy MHACKC - 1ETOYUCICHHBIM HOMEpP AJIeMEHTa (MOXKET OBITh IEIOUYHUCICHHBIM
BBIpaKEHUEM WJIM KOHCTaHTOM). HIIeKC B s3bIKe Java He OJKEH ObITh MEHBIIE HYIIS
1 HE JOJDKEH OBITH OOJbINE 3HAUCHMS N-1, rae N SABISICTCS KOJUYECTBOM DJIEMEHTOB B
MacCHBe, WHAaY€ BO3HHUKHET OIMMOKAa BPEMEHH BBIMONHEHHS. OTHETbHBIN JJIEMEHT
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MacCcHBa MOXKHO HCIOJIb30BaTh TaK k€, KaK MEPEMEHHYIO COOTBETCTBYIOIIETO THUIIA,
HarpuMmep:
a[1] =1; x[1]=1.5; y[1]=x[1]+1; t[O] ="Hello";
[TomHHTE, YTO BO BCEX COBPEMEHHBIX si3bIKax mporpammupoBanus (C++, C#, Java)
MMEHa YYBCTBUTEIbHBI K PErucTpy. IJTo o3Hauaer, yto a[l] u A[l] sBastorcs
pPa3HBIMU MacCHUBaMH.
Kak u B s3pike Ilackanb, BBOJ, 00pabOTKa M BBIBOJ MacCHMBa OCYIIECTBISIOTCS
IO3JICMEHTHO, C HMCIIOJIb30BaHKeM Jiroooro nukia: for, while, do...while. IIpu stom,
TaK KaK MacCHBBI B si3bIKe Java JMHAMHYECKHE, MOKHO 3aJlaTh pa3Mep MaccuBa B
mpoliecce  BbINOJMHEHUs mnporpammbl. [lpuBeneM mnpuMep BBoJa  MaccuBa
MPOU3BOJILHON JITTMHHBI C KJIABUATYPHI U TIeYaTh €ro 3JIEMEHTOB:

Scanner input=new Scanner(System.in);

intn;

System.out.printin("Beeaute konndyectBo 3eMeHTOB");

n=input.nextint ();

int[] a=new int[n];

for (int i=0;i<n;i++)

{System.out.printin ("Bsenure snement Homep "+(1+1));

a[i]=input.nextint();

¥
B nmanHOM mpuMmepe B MEPBOM CTPOKE co37aeTcs 00BbEKT ¢ UMEHEeM INPUt /I 9TeHUs
JITAHHBIX C KJIaBUATYyphl KOMIIbIOTEpa. [lanee co3gaeTcs eouncaeHHas IepeMeHHas
N. Y mosib30Batess CrpaniuBaeTcss 0 Tpe0yeMoM KOJIMUECTBE DJIEMEHTOB B MACCUBE U
mocjae BBOJA 4Yuciaa N co3gaeTcs MaccuB TpeOyemoil maiuHHBL [lanee, c
UCTIOIb30BaHUEM IMKIAa fOr TO3JIEMEHTHO 3amoJIHACTCS MacCHB, MPH 3TOM BBOJ
9JIEMEHTOB BBIMOJIHACTCS C MCIIOJb30BAaHMEM CO3JaHHOTO BBIIE OOBeKTa INPut B
crpouke input.nextint().
[Ipu pemenun psna 3amad BBOJAWTH MAacCHUBBI "BPY4HYHO', OCOOEHHO €Cld HX
pa3MepHOCTh BenuKa, He Bcerma yaoOHo. CyliecTBYIOT, Kak MHHUMYM, JiBa
bTEPHATUBHBIX PEIICHUS.
Onucanue wMaccuBa C 3aJJaHHBIMU  HAYaJdbHBIMU JJIEMEHTAMHU IPOU3BOJUTCS
CJIEAYIOIIUM 00pa3oMm:
float[] m={ 3.5, 2, -5, 4, 11.7 };
Kak BUIHO U3 mpuMepa, 3JIeMEHThl MacCHBa MEPEUYUCISIOTCS B (PUTYPHBIX CKOOKax
yepes 3arsiTyr0, UX KOJIMYECTBO ONpeAesieTcsl O0IUM KOJIMYECTBOM Yucen B psiny (B
JTAHHOM citydae 4), a MUHJEKChl MacCHMBa HaxoaTcs B Auamnasone 0...3.
@opMHUpOBaHME MACCUBA U3 CIy4aWHbIX 3HAYEHUM YMECTHO, €CIIA NPU PELICHUH
3aJlaydl MACCUB CIY)KHUT JIUIIb JUIS WUTFOCTPAIlMM TOTO WM WHOTO ajropuTMa, a
KOHKPETHBIE 3HAY€HUs DJIEMEHTOB HECYIIECTBEHHBI. J[JI1 TOTO YTOOBI MOIYYUTH
OYepeHOE CiIydaliHOe 3HAuCHHE, HCIOJb3yeTCs craHmapTHas ¢yukuus random()
kaacca Math  BbI30B  KOTOpPO¥ OCYIIECTBIISIETCS  CIAEAYIOMMUM  00pa3zoM:
Math.random(). Jannas ¢ynakius Bo3pamiaet uncio tuna double B quanazone 0...1.
Hanpuwmep, oneparop Buna a[l]=Math.random(); 3amumer B a[1] ciyuaitHoe 4ucio
n3 nuamnaszona [0,1]. Ecnu Bam monamoOurcs unciaoB guana3zone 0..100 menoro Tura,
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TO ero MOXxHO moyunTh BoT Tak: a[l]=(int)(Math.random()*100); B atom npumepe
WUTIOCTPUPYETCSl MPeoOpa3oBaHUE THUIIOB, MPU KOTOPOM HOBBIM, TpeOyeMbId TUIl
3aKIII0YaeTcs B KPyriibie CKoOKH, kak B mpumepe (int). 'enepupyemoe QyHKuuei
random() uuciio mpeoOpa3yeTcs B LEJbIA TUI U OYyAET MPUCBOCHO SUCHKE MacCHBa
a[1].
Crnenyer 100aBUTh, UTO T€HEPATOP MCEBAOCTYYaHHBIX YKCEI si3bIKa Java mpuBsi3aH K
CUETUMKY pEaJbHOTO BpPEMEHM (MHUKpOCXEeMe TaiiMepa KOMITIOTepa), TaKUM 00pa3oM
CMEHa OCHOBaHMsI TeHepaTopa He TpeOyeTcsl.
[IpuBenem mpumep 3amnojHEeHUs MaccuBa U3 20 3JIEMEHTOB CIy4YalHBIMH YHCIIAMM,
Jexamumu B auanaszone ot -10 go 10:
int[] a=new int[20];

for (int 1=0;i<20;i++)

a[i]=(int)(Math.random()*21-10);
System.out.print(a[i]+" ");
}
Eme Oonee ynoOHBIA TyTh - YTEHUE DJJIEMEHTOB MacCHBa W3 TEKCTOBOTO WU
yucaeHHoroo ¢aina. K MmaccuBaM npuMEHUMBI BCE TUIIOBBIC AJITOPUTMBI, U3yYCHHBIE
B Tteme "llukiuel". IlpuBenem oauH npumep, B KOTOPOM BBIYHCIIAETCS CymMMa S
MOJIOYKUTEIBHBIX 2JIEMEHTOB MAaCCHBA.
Scanner input=new Scanner(System.in);
int[] b=new int[5];
float s;
System.out.printin("Beeaqure 5 osnementoB wmaccusa"); for (int i=0;i<5;i++)
b[i]=input.nextint();
s=0; for (int i=0;i<5;i++) if (b[i]>0) s=s+b[i];
//BBIBOJI MacCHBa Ha DKPaH TaKKe AEJIAeTCs ¢ OMOINIbLI0 1ukia for.
for (int 1=0;i<5;i++) System.out.printin(b[i]+" ");
System.out.printIn("Cymma noioxuTenbHbIX 3JIEMEHTOB: "'+8);
3mech 5 seMeHTOB MaccuBa b HareyaTaHbl B OJHY CTPOKY C Pa3AeiluTeIIeM B BHJIE
npoOena. [lns BBIBOJA OJHOTO 3JIEMEHTa HA OJHOM CTPOKE MOXKHO OBLIO OBl
UCIoJB30BaTh GyHKIMIO printin() Bmecto print().
Cy1iecTBeHHO TO, YTO €clii 00paboTKa MacCHUBa OCYIIECTBIISIETCSl TTOCIIEA0BATEIBHO,
no 1 ajeMeHTy, IUKIBI BBOJAA U OOpabOTKH 3a4acTyr0 MOXHO OOBEIMHHUTH, KaK B
CJIEYIOIIEM TIPUMEDPE.
Haiitu apudmeTrndeckoe cpenHee JJIEMEHTOB  BEUIECTBEHHOIOo MaccuBa
Pa3MEpPHOCTHIO 6 ¥ 3HAYEHUE €r0 MUHUMAJIBHOTO AJIEMEHTA.
float[] b=new float[6];
float s=0,min=999999;
System.out.printin("Bsox B[6]");
for (int 1=0;i<6;i++)
{b[i]=input.nextint();
s=s+b[i]; if( b[i]<min) min=b[i];
}

System.out.printin("min="+min+" s="+s/6.0);
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OOparute BHUMaHue Ha Beipakenue S/6.0. A3pik Java, Tak xe kak u s3piku C++ u C#
ABISIIOTCA  "OOJiee HHU3KOYpOBHEBBIMU', B CpaBHeHMH ¢ s3bikoM [lackams. B
pe3ysibTate, MpU BBIYMCIEHUM YacTHOIO, €Clu 00a apryMeHTa SIBISIOTCS IIEJIBIMU
YHCIIaMU, MUKPOIIPOLIECCOP MPH JEJIEHUU UCIOJIB3YET LENOYUCIECHHYI0 apU(PMETUKY,
noTepsiB JpOOHYI0 4acTb. YTOOBI 3TOr0 HE MPOUCXOAMIIO JIEIEHHE NMPOU3BOAAT HE
HAI[EJIOE YUCIIO, a Ha APOOHOE, KOTOPBIM, B YACTHOCTH, sIBiIgeTcs 9uciio 6.0.
TeopeTnuecku B 3TOW MpOrpaMMe MOKHO ObUIO Obl OOOHTHCH M 0€3 MaccuBa - BElb
aneMeHTHI D[1] ncnonb3yroTes TOMBKO /I HAKOTUICHHSI CyMMBI U TIOUCKA MaKCUMyMa,
TaK YTO ONHMCAaHME MaCCHUBa BIIOJHE MOXHO OBLJIO 3aMEHUTh ONUCAaHUEM
BEIIECTBEHHOH mepeMeHHoi D. OmHako, B peanbHBIX 3a/1a4ax JaHHbIE, KaK MMPAaBHIIO,
o0pabaThIBatOTCSl HEOJHOKpAaTHO M 0e3 MaccuBOB OOOWTHCH TpyaHo. llpuBenem
npuMmep ydeOHOM 3ajaud, TJI€ HMCIOJb30BAHME MACCHBA JIa€T BBIMIPBIII 33 CYET
YMEHbIIIEHUsI 00beMa BBIYUCIICHUH, BBITTOJIHAEMBIX TPOTPAMMOIA.

3anmana nociemoBaTeibHOCTE 11 = max {sin(i), cos(i)}, i= -5, -4, ..., 5. Haiitu snemeHT
MOCJIEIOBATENBHOCTH, UMEIOIUNA MUHUMAIbHOE OTKJIOHEHHE OT apHU(PMETUYECKOTO
CPEIHETO MOJIOXKHUTEIbHBIX JJIEMEHTOB.

3n1ech B MEPBOM LIMKIE MOXHO c(OpMHpPOBaTH MacCUB IO 3aJaHHOMY HpPaBWIy U
HalTH apupMETUUECKOE CpellHEe IMOJIOKUTEIbHBIX 3J1EMEHTOB. Bo BTOpOM mMKIIeE,
KOI'Jla CpellHee M3BECTHO, MOKHO MCKaTh OTKJIIOHEHHE. be3 ncnosib30BaHus MaccuBa

HE0O0XO0AUMO OBLIO OBl CUUTATh JIEMEHTHI IOCICAOBATEIIBHOCTH IBAXKIbI.
float[] t=new float[10];
int k=0;
float s=0;
int count=0;
for (int i=-5;i<5;i++)
{t[count]=(float)Math.sin(i);
if (tfcount]<Math.cos(i)) t[count]=(float)Math.cos(i);
it (t[count]>0){k++;s=s+t[count];};
count++;
¥

s=s/k;count=0;

float ot=1e30f;

for (int i=-5;i<5;i++) if (Math.abs(t[count]-s)<ot) {ot=Math.abs(t[count]-s);count++;};
System.out.printin("ot="+ot);

PacripocTpanena o0paboTKka B OJJHOM 3a7ade cpa3y HECKOJbKMX MacCHBOB. [IpuBenem
puMep.

Koopaunarer 10 Touek Ha maockoctu 3amanel maccuBamu X={Xi}, y={yi}, i=1, 2, ...,
10. Haiitu mmHy JioMaHo#, mpoxosiien uepes Touku (X1, yl), (X2, y2), ..., (x10,
y10), a Tak:ke HOMEpP TOUYKH, JIeKAIIEH JalbIlle BCEro OT Hayajaa KOOpAUHAT.

[Tpu permenun 3aa4u UCMOIb3yeM (POPMYITy IJisi HAXOXKICHUS PACCTOSHUS MEXIY 2
TOYKaMU Ha IUIOCKOCTH, 3aJaHHbIMH KoopauHatamu (X1,yl) u (X2,y2):

r= w./(xr x2) (1 -52)"




134

O06o3HaunM dYepe3 I pacCTOSTHUE MEXKIy TEKyIIeW TOYKOW | crieayromei, Len
UCKOMYIO JUTMHY JiomMaHoi, Dist -- paccTosHMe OT TeKymield TOYKM A0 Hadaia
KOOpAMHAT, MaX -- MakCUMaJlbHOE U3 3THX paccTtossHuii, NUm -- nckoMselii HOMeEp

TOYKMH.
float[] x=new float[10],y=new float[10];
int i,num;
float r,len,dist=0,max;
/lHaiineM Max opu BBOAE JAHHBIX
max=0;//1.k. paccrosinue He M.0. <0
num=1; //ua ciy4aii, eciu Bce Touku (0,0)
System.out.printin("Beeaute koopaunatsr 10 Touek");
for (i=0;i<10;i++)
{x[i]=input.nextFloat();y[i]=input.nextFloat();
dist=(float)Math.sqrt (x[i]*x[1] + y[i]*Vy[i]);
if (dist > max){ max=dist; //3amomMHIIN HOBOE PACCTOSHUE
num=i; //u HOMep TOYKHU

}

¥

System.out.printin("Homep Touku="+num+" paccrosiaue="+dist);

len=0;//nnuHa nomaHoM - cyMMa JUIMH CTOPOH

for(i=0;i<9;i++)

{//y 10-# Touku HeT caenyromeii! }

r= (float)Math.sgrt (Math.pow(x[i]-x[i+1],2)+ Math.pow(y[i]-y[i+1],2));len=len+r;
¥

System.out.printIn("/Iiiuxa nomanoi="+len);

[TpuBenem mpumep 3agaun GOPMHUPOBAHUS MAcCUBA 110 MPABUILY.
3anaH MaccuB X u3 8 anemMeHToB. ChopMHUpOBaTh MacCUB Y 1O MPAaBUITY
dx;, eonu 1 — wemmHoS

Vi cos{E X } SO 1T — HEYSRINGE
M HAaUTHU KOJIMYECTBO €r0 ITOJIOKUTEILHBIX DJIEMEHTOB.
Scanner input=new Scanner(System.in);
float[] x=new float[8];
float[] y=new float[8];
int k;
System.out.printin("Beenute maccus X u3 8 31.");
for (int 1=0;i<8;i++)
{ x[1]=input.nextInt();
if (1%2==0) y[i]=4*x[i];
else y[i]=(float)Math.cos(2*x[i]);
¥
k=0; System.out.printIn("Maccus y");
for (int i=0;i<8;i++){ if (y[i]>0) k=k+1;System.out.printin(y[i]); }
System.out.printin("K="+k);

[Tpumep O6Da6OTKI/I MHOT'OMCPHOI'0O MacCHrBa
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Kak mpaBwiio, nmpu 06pab0oTKe MHOTOMEPHBIX MAaCCHBOB HCIOJIL3YIOTCS BIIOKCHHBIC
UKL, T.€. IUKI MO CTOJOLAaM pacmojiaraercss BHYTPH IHKJIA TO CTPOKaM.
Hana matpuna A(3.,4), u Bexkrop B (4), coctosimuye U3 HENbIX YUCENT . YMHOXHTD

MaTpuily A Ha BekTop B .

Scanner input=new Scanner(System.in);

int m=3, n=4;

int[][] a =new int[m][n];// onucanue maTpuiib!
int[] b=new int[n];//onucanue Bekropa

int[] c=new int[m];//onucanne C

inti, j;

for (i=0;i<m;i++)//BBo)1 MaTpUILBI
{System.out.printIn("BBeaute saements! "+ i+ -T0M cTpOoKHU");
for (j=0;j<n;j++) a[i][j]=input.nextint();

System.out.printIn("BBeaure 31emenTh BekTOpa'");
for (j=0;j<n;j++) b[j]=input.nextInt(); // BBox BekTOpa

for(i=0;i<m;i++)
{c[i]=0;for(j=0;j<n;j++) c[i]=c[i]+a[ili]T*b[il;
?or(i:O;i<m;i++)
{for (j=0;j<n;j++)System.out.printin(a[i][j]); System.out.printin();
ior (J=0; j<n;j++) System.out.printin (b[j]+" ");//BeiBox MaccuBa B
System.out.printin();
for(i=0;i<m;i++)System.out.printin(c[i]+" ");// BeiBox maccusa C
B nmporpamMme 535eMEHTBI MaTpulbl BBOJATCA 1O CTPOKaM IO OJHOMY C
NOATBEpPkKACHUEM KiaBuiled Enter. A BbIBOASATCS B OONIICHPUHSATOM BHUIC: Kaxaas
CTpPOKa MaTPUIbl C HOBOM CTPOKH dKpaHa (LUK 1 IO CTPOKAM BHEIIHUHU, a UK | —
BHYTPEHHMUI)
IIpumep 06paGoTkn MaccuBOB Ha si3bike Pyton
Ha yucmoBoM MaccuBe cpeau LENbIX YUCEN, MPUHALICKAIIUX YUCIOBOMY OTPE3KY
[174457;174505], TpeOyercsa ealTh uMCla, HMMEIOIME POBHO JIBa Pa3IUYHBIX
HATypaJbHBIX JEIUTENS, HE CUYUTAas CIWHUIBI W camMoro 4ucia. s KaxIoro
HaWJICHHOTO YKCJIa 3aIUIINTE 3TH JIBA ICJIUTEIS B IBA COCSIHUX CTOJIOIA HA DKPaHE C
HOBOM CTpPOKM B TOPSJKE BO3pACTAHHUS NPOU3BEACHHUS JTUX JABYX JCIUTEINIEH.
JlenuTenu B CTPOKE TaKXeE JOJKHBI CIEA0BATH B TOPSJIKE BO3PACTAHUS.
def f(x):

k=2

deliteli=set()

while k * k <= x:

if X % k==0:
deliteli.add(k)
if x /[ k<x:
deliteli.add(x // k)
k=k+1
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return sorted(deliteli)
start = 174457
end = 174505
for i in range(start, end + 1):
if len(f(i)) == 2:
print(f(i))

b. Oopabomka maccusos 6 Excel.
B mo6oit tabmume Excel mpu skemaHuM MOXKHO HAWTH OJWH WA HECKOJIHKO
OJTHOMEPHBIX 1 MHOTOMEPHBIX MaCCHUBOB:

Mpoaaxun
Topel 3TO FOpMA0HT aNEHEIA
Mecay 2000 2001 2002 2003 2004]  |oaHOMERHEIA MaCCE
AHBape $5 955 $3 718 $933] §11 467 §5 139
Deppdne | §12 554 §2 594 $5 062 §10 488 $14755
MjafiT 20500 $23675| $15252| 13218 $9 534
Hinpent $24 B90| §32 599 HI6314| §32090] 5§28 128
370 BEpTMKANEHLE | |Mai $185 175] $140 025) §25 258| $224 952 §34 009

oaHomepHsi | [Mions §234 555 §197 353 §315 947 576 422| §208 225
maceve | [Mions §325 000 §105 452| §202 395| 5264 566| 5214 013
Apryct | 260 935 $ar7 42| $343 560] 5261 GAa] 5116 556
CenTabps | §245 O00| 67 400| 5114 547 §105 633] $166 035
Okrbpe_| 185 175 §198 256|  §35 515| §116 452 froe=c -
Hoabps | %06 760 5147 695 40031 $66 (64| - 0 Ao/MERHEM
Oevabpe | $56 655| B64 219] §52569] §11 606 | oo

@Dopmynwvt maccusa B Excel - 310 cnenuanbHbie GOpMysibl 11t 0OpabOTKH AaHHBIX
U3 TaKuX MaccuBoB. DopMyibl MaccuBa JENATCS Ha JBE KaTEropuud - Te€, UTO
BO3BpAILAIOT OJHO 3HAYEHUE M TE, YTO AAIOT Ha BBIXOJE IIeNIbIdi HAOOp (MaccuB)
3Ha4eHUM. PaccMOTpUM MX Ha MPOCTHIX MPUMEPAX...

[Ipumep 1. ToBapusIii yek

A, | B | ©

1 Toeap llena Konuvecmao
2 |¥nef 11 2
3 |Maonaka 28 B
4 |Macno 19 3
5 |Teopor 20 7
6 |

7 IOELLI@H CYMMa 3aKaza I _l
g

3amaua: paccunTarh OOIIyI0 CyMMY 3aka3a. ECM UATH KJIAaCCHYECKUM IMyTeM, TO
HY>KHO OyJeT 100aBUTh CTOJIOEL, I/le¢ TePEMHOKUTh IIEHY M KOJUYECTBO, a MOTOM
B3STh CyMMYy IO 3TOMy ctonOuy. Ecnu ke mpumenuts (Gopmyiy maccuBa, TO BCe
OyzaeT ropasao Kpacusee:

BbIIIETsIEM stueiiky C7

BBOJIUM C KiaBHaTypel =CYMM(

BhLIEIgeM auamna3od B2:B5

BBOJIMM 3HaK YMHOKEHUSI (3B€3/109KA)

BeIICIsieM quanazon C2:C5 u 3akpeiBaeM ckoOky ¢yHkimn CYMM - B urore
JOJIKHO MOJYYUTHCS TaK:

oW E
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VMM v X N A =CYMMEZE5C2CE)

A =] C D
11 Toeap Hena Konuvecmeo
2 [Kneb 11 2
3 |Monoko 28 B
4 |Macno 19 3
5 |Teopor 20 7
5}
7 DAWaa cyMma sakaza =CyMMB2:BS"C2.C5)

6. yTo0BbI Excel Boctipunsi ¢popmyny kak ¢hopmyily MaccuBa raxkumaem He Enter,
Kak o0bruHO, a Ctrl + Shift + Enter.
or) - F {=CYMMIB2: BS*C2:Ca)}

A, B ©
1 Toeap Hena Komrecmeao

2 |Xnef 11 2
3 |Monoka 20 a1
4 |Macno 19 3
5 [Teopor 20 7
&

¢ 0buwaa cymma 3akaza 3871

T.e., Excel nmpousBen nomapHoe ymMHoOXeHHE 3J1eMeHTOB MaccuBoB B2:B5 n C2:C5 u
oOpa3oBajl HOBBIM MAacCHB CTOMMOCTEH (B MaMsSTH KOMIIBIOTEpA), a 3aTEM CIIOKHUII
BCE€ 2JIEMEHTBI 3TOI'0 HOBOT'O MAacCHBa.

OOparure BHMMaHue Ha (QUIypHbBIE CKOOKHM, MOABUBLIMECS B QopMmyne -
OTJIMYUTENIbHBIA TIPU3HAK hopmynbl maccuséa. BBOOUTh UX BPYUYHYIO C KJIaBUATYPHI
OecroJie3HO - OHM aBTOMaTU4eCKH nosBIsitoTcs pu Haxkatuu Ctrl + Shift + Enter.

[Ipumep 2. TpancnoHupoBaHuE.

[Ipu pabGote ¢ TabnMIIAMM YacTO BO3HUKAET HEOOXOJUMOCTh MOMEHSATH MECTAMH
CTPOKH M CTOJIOIBI, T.€. Pa3BEpHYTh TaOJUIly Ha OOK, 4YTOOBI JaHHbBIEC, KOTOpPHIE
paHbllle IIJIM IO CTPOKE, TENepb paclojaraiuch B CTOJIOLAax M HaoOopoT. B
MaTeMaTUKE Takas OIllepalus Ha3bIBAa€TCs TpaHCIOHUpOBaHWEM. Ilpu mnomomm
dbopmysl maccuBa u pyHkiun TPAHCII (TRANSPOSE) sto nenaercst Ha pas.
JlommycTum, nMeeM J1BYMEPHBIN MACCUB STYEEK, KOTOPBI XOTUM TPAHCIIOHUPOBATH.

A B
1 Hmn Cdenku
2 |Cawa 7
3 |Mawa 21
4 |Neta 19
5 |Hawa 49
6 |Kona 61
7 |Bana 12
8 |Hatawa 12
(] BBIJICJ]HGM AUAIta3oH A4YECK OJIA paSMCH_[CHI/ISI TpaHCHOHHpOBaHHOﬁ Ta6JII/II_IBI.

[TockonbKy MCXOAHBIA MAcCUB siueeK ObLT 8 CTPOK Ha 2 cTONONA, TO HAAO BBIACIUTD
JIMATa30H MyCThIX SYEEK pa3MepOM 2 CTPOKH Ha 8 CTOJIOIOB.

. BBOAMM (PpyHKIMIO TpaHcnonupoBanus =T PAHCTI(

. B KaueCTBE apryMeHTa (PyHKIIMH BbIAeNsieM Halll MaccuB siueek Al:B8



138

CYMM » X/ & =tpancn(Al1:B8)
A B C O E F [E] H
Hmn Cdenku |
Cawa i
Mawwa 21
MeTa 19
Hawa 49
Hona G1
Bana 12
Hatawa 1

OO0 = O | DD RO =
]

10 =TpaHcniAl:BE)
1 |
12

Haxxumaem xnaumu Ctrl + Shift + Enter u nmonydaem "mepeBepHyThIii MacCUB" B
Ka4eCTBE pe3yJbTaTa;

Al0 - B =TPAHCATB3))
A B C 0 E F = H
1 Hma Cdenku
2 |Cawa i
3 Mawa 21
4 MNeta 19
5 |Dawa 49
65 |Kona &1
7 |Bana 12
8 |Hatawa 12
g
10 |Muna Cawa Mawa MeTa Hawa Kona Bana Hatawa
11 |Coenku 7 21 19 49 B 12 12
12

Peodaxmuposanue gpopmynvl maccusa

Ecau ¢opmyna maccuBa pacrionokeHa He B OJTHOM siUEHKe, a B HECKOJIBKUX SUCHKaXx,
to Excel He mO3BONUT peakTUPOBATh WM YJAIUTH OJIHY OTIEIHHO B3ITYIO (GOPMYITY
(manpumep B siueiike D10) u BeimacT npeaymnpexaaromiee coodmenne HeBo3MokHo
U3MEHHUTH YaCTh MaCCHBA.

Hns penaktupoBanus (OpMYyJibl MacCMBa HEOOXOJIMMO BBIJICIHUTH BECh JHUAMA30H
(A10:H11 B nanHOM citydae) U U3MEHHUTH (POpMYJy B CTpoke (Gopmyn (WM Ha)KaB
F2). 3arem HEOOXOIMMO MOBTOPUTH BBOJ M3MEHEHHOW (DOpMYINIBI MaccHBa, Ha)KaB
coueranue kiasui Ctrl + Shift + Enter.

Excel Takke He MO3BOJIMT CBOOOAHO TEpeMellaTh sSYEHKH, BXOsAIIUME B (Gopmyy
MaccuBa WM J0OABISATH HOBBIE CTPOKHU-CTOJNOLBI-TYEHKHM B Juana3oH (OpMyJIbl
MaccuBa (T.e. B auanazon A10:H11 B Hamem citydae)

[Tpumep 3. Tabnuiia yMHOKEHUS

¥ TABJINIA

4 VKEHH S
56789
10 12 14 16 18
121518212427
12 16 20 24 28 32 36

123
246
369
48

5 10 15 20 25 30 35 40 45
6 12 18 24 30 36 42 48 54
7 14 2128 35 42 49 56 63
8 16 24 32 40 48 56 64 72
9 18 27 36 45 54 63 72 81

o i ® T

[Tpu momo1m popmMys MaccuBa OHa BCS I€TAETCS B OAHO ABM)KECHHUE:




1.
2.
3.

AlBIC D E R G HITIJI K
P12 3 4 5 6 71 8 9 10
=AZ A*B1 K|

1

BeIIEseM auamna3od B2:K11

BBOAMM popmyrny =A2:A11*B1:K1
Haxxumaem Ctrl + Shift + Enter, uto6sr Excel Boctpunsut ee kak dopmyity
MaccHBa
Y TI0JTy4aeM pe3yJIbTarT:

2 3 4 5

6

7

8 9 10

3 4] 5

5]

7

g 910

6| & 10

12

14

16| 18] 20

18

21

24| 27| 30

2
4
Bl 9] 12] 15
8| 12| 16] 20

24

28

32| 36| 40

10] 18] 20| 25

30

35

40| 45| &0

12| 18] 24] 30

36

42

45| 54| B0

14] 21] 28] 35

42

49

56| B3| 70

16] 24] 32| 40

45

56

64| 72| 80

L - - - e I L R

B e e T 2 L O I e L I

18] 27| 36| 45

a4

63

72| 81| 80

10

10

20| 30] 40f 50

60

70

80| 90]100

[Tpumep 4. BeibopouHOE CyMMHpPOBaHUE
[locMoTpuTe Kak Mpu MOMOIIM OAHOW (OPMYJIbl MaccMBa KpPacMBO M JIETKO
BbIOMPAIOTCS JAHHBIE 110 ONPEIEICHHOMY TOBapy U 3aKa34HKYy:

- £ FCYMMC3: C21 =G4 (B3 B211=655D3 D21)}

GB
A B c D E F G

1

2 Toeap Jakazqyuk | Cymma

3 Alice Mutton ANTON 556

4 Alice Mutton ANTON $967 JakazumK ANTOMN

5) Anigeed Syrup ALFKI $a52 Taeap Boston Crab Meat
B Boston Crab Meat |BOTTM $504 Bcero zakazoe Ha Cymmy 10571
7 Alice Mutton ERMNSH $a47

g Alice Mutton ANTON $237

9 Boston Crab Meat |LEHMES $ad

10 Boston Crab Meat |BSBEY $953

1 Boston Crab Meat |ANTON $659

12 Boston Crab Meat |BONAP $434

13 Aniseed Syrup BOTTM $801

14 Alice Mutton GODOS 5186

15 Boston Crab Meat |GODOS $120

16 Boston Crab Meat |GODOS $39

17 Boston Crab Meat |ANTORN $355

15 Anigeed Syrup ERMNEH $249

19 Boston Crab Meat |FRANS $E5
20 Alice Mutton BOTTM $321
21 Alice Mutton GODOS $555
22
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B nanHoMm ciywae ¢opmyna mMaccuBa CHHXPOHHO IMPOOEraeT Mo BCEM 3JIeMEHTaM
nuanazoHoB C3:C21 u B3:B21, npoBepsis, COBNAmalOT JIM OHU C 3aJaHHBIMU
3HaueHussMu U3 siueek G4 m GS. Eciu coBnajgeHusi HET, TO PE3yJbTaT PaBEHCTBA
HOJIb, €CJIM COBNAJEHUE €CTh, TO eAMHMIIA. Takum 00pa3oM CyMMBbI BCEX CIENOK, T1e
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3aka3unk He ANTON wu ToBap He Boston Crab Meat ymHOXaiTCs Ha HOJb U
CYMMUPYIOTCS TOJIBKO HY>KHBIE 3aKa3bl.
IIpocmetiwue onepayuu c maccugamu

Yacto npu pabote ¢ TaOIHUIIAMH BO3HHKAET HEOOXOAUMOCTh NPUMEHUTH OJHY H Ty
e OIEpalrIo K IeIOMY AHAa30Hy siueeK WU MPOU3BECTH pacdyeThl Mo (hopMynam,
3aBUCSLIUM OT OOJIBIIOrO 00beMa TaHHBIX. MacCHB — 3TO NPSIMOYTOJIbHBIN IHAMA30H
A4YEEK C OJHOPOJHBIMHU (OJHOTHUIIHBIMHU) JaHHBIMU. VCnoJib30BaHME MAacCHUBOB JAET
BO3MOXKHOCTh BBECTH OAHY (OpMYJIy JUIsl BBITIOJHEHHS] BBIYMCIICHHM cpa3y BO
MHOTUX suerikax. Popmylia MacCuBa MOXET BBINOJHUTH HECKOJIBKO BBIYMCIICHUM, a
3aTeM BEpHYTh OJHO WIM TpyNmy 3HaueHuu. [lns paboThl ¢ MaccuBaMH €CTh
CrielualibHble (PYHKIIMH, KpOME TOro, OObIYHBIC (DYHKITUHU JIJIT 00pabOTKH MAacCHBOB
IPUMEHSIOTCS. 0COOBIM 00pazoM. PaccMOTpuM onepanuio YMHOKEHHsSI MAaCCHBA Ha
yncio . B xauectBe npumepa BBenuTe JaHHbIE B auana3oH Al:B2. [lanee Bbiaenute
Ha paboueM JIMcTe 00JIaCTh TAKOTO K€ pa3Mepa, Kak MacCUB-MHOXKUMOE (Hampumep,
D 1: E 2). B crpoke ¢opmyn BBeaute Gpopmyiny = A 1: B 2*5 u 3akoHunTe BBOJI
HaxaTueM coueranus kiasuil < Ctrl >+< Shift >+< Enter >. Takum 00pa3om BbI
COOOIIMTE MTPOrpamMMe, YTO HEOOXOAMMO BBINIOJHUTH ONepanuio Haj MmaccuBoMm. [Ipu
stoMm Excel 3akmrount opmyny B ctpoke dopmyn B ¢purypHeie ckoOku {= A 1: B
2*5} DT cKOOKHM HeJIb3sl BBOJUTH BPYYHYI0, TIPY STOM BO3HHKHET COOOIIEeHUE 00
omuoke. Ilpu pabote ¢ maccuBamu Gopmyia AEHCTBYET Ha BCe SUYCHKU Tuana3oHa.
Henb3st u3MeHSATh OTACNbHBIC SYEHKH B omepaHaax (popMylibl. AHATIOTUYHO MOKHO
BBIYUCIIUTD:

. cymmy (pa3Hocth) MaccuBoB {= A 1: B2+ D 1: E 2};

. MORJIEMEHTHOE YMHOXeHue(aenenne) MaccuBoB {= A 1: B2* D 1: E 2};

. MacCHB, KaX/IbIil 2JIEMEHT KOTOPOT'O CBSA3aH MOCPEICTBOM HEKOTOPOH (QyHKIUU
C COOTBETCTBYIOIIIMM 3JIEMEHTOM MEepBOHAYaIbHOTO MaccuBa {=sin (A 1: B 2)}.
[IpumepoMm cnenmanbHO GYHKUMH JUIsi pabOTbl C MAacCUBOM MOXKET CIIY>KHTh
¢bynkuus TpancnonupoBaHusi maccuBa TPAHCII. Beeaute B Tabiuily 3HaueHUs
MaccuBa. BeimenuTe 1eneBol auana3oH s4yeek (T.€. AMAna3oH, B KOTOPBIM Oyjaer
BCTaBJIEH pe3yJIbTaT TpaHCIOHUpoBaHus). LleneBoil quanazoH 00s3aTebHO JTOJKEH
COOTBETCTBOBATH 1O KOJIMYECTBY CTPOK M CTOJOILIOB 0KMAAEMOMY pe3yJibrary. Ecnu
BBIJICJIUTE UHOE KOJIMYECTBO CTPOK WJIM CTOJIOIIOB, MOJYYUTE COOOIIEHUE 00 OIIHOKE.
3arem BeimonHuTe BcTaBKy GyHkunn TPAHCII u3 kareropun CceblUIKH U MACCUBBI.
Bo BTOpOoM OKHE BBEIWUTE BPYUHYIO WM YKAKUTE€ C MOMOIIBID MBIIIA HWCXOIHBIH
JUarna3oH ¢ JaHHbLIMU. 3aBepH1HTe BBOJ Ha)xatveMm komOmHarmu kiasum < Ctrl >+<
Shift >+< Enter >. B Excel moryt 0bITh co37aHbl (hOPMYJIBI MAaCCHBOB, B KOTOPBIX
camMu (opMynBl colepKaT MAacCHUBBI 3HAY€HWH, UCIOJB3YyeMbIX B pacyeTax.
Hanpumep, B siueiikax B2:F2 naxoastcs pganusie 1, 2, 3, 4, 5; u 2, 4, 6, 8, 10 —
JaHHble, Haxoadmuecs B sueiikax B3:F3. Torma pe3ynbTaThl MONApHOTO CHOKEHUS
MOTYT ObITh TOMelIeHbl B auana3oH B4:F4 c¢ momombio dopmyner: = {1;2;3;4;5}
+{2;4;6;8;10}. TIlocne BBoma GopMynbl M HaXaTUs COYETAHUS  KJIABHII
<CTRLASHIFT+ENTER> Excel mnoMmectuT B KaxAyl S4YEWKYy BBIJICICHHOTO
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muanazona  popmymy:  {={1;2;3;4;5}+{2;4;6:8;10}}. dopmyabl MaccuBa
pEeNaKTUPYIOTCS Tak ke, Kak u Jpyrue (opmynsl. HyXHO NBaXAbl MIEIKHYTH IO
coaepaiei popmymy sueiike, KOTOPYIO HEOOXOAUMO peJaKkTUpoBaTh. B mone BBoma
MOXHO BHeCTH B (opmyiny HeoOxomumbple wu3MeHeHHs. [lo  OkoHUaHUU
peTaKTUPOBaHUS O0s3aTENPHO HaxkaTh coderanue kimaBui <Ctrl+Shift+Enter>.
Tonpko B 3TOM ciydyae Bce WU3MEHEHUS B (popmyse OyAyT BHECEHBI BO BCE SIUCHKH,
conmepkamue naHHyio (opmyny. JlerictBus, BemomHsiemble Excel mpu oOpabotke
dbopMya MaccHMBOB, MOTYT pacCMaTpPHUBAThCA KaK MaTeMaTHUYECKHE OIlepaldyd Haj
Matpunamu. Pe3ynbTaT BBIYMCIEHUN C MaTpHUIlaMUd NPUBOAUT K CO3AAHUIO HOBBIX
Matpull. Eciu mpaBuiibHO coctaBuTh Qopmyiy, To Excel mo3Bossier mpou3BoIUThH
BBIYHCIICHUE U 00pa0OTKY TMANa30HOB Pa3HbIX Pa3MEpOB.

B Excel umerorcs cnemyromue crienpaibHbie GYHKIUH s pabOThl ¢ MaTpULIAMMU:
MOBP — o6parnas matpuiia; MOIIPE]] — onpeaenurens matpuis; MYMHOX —
MaTpUYHOE MPOU3BEJICHUE NIBYX Marpull; H yxe 3Hakomas QyHkuus TPAHCII —
TPaHCIIOHUPOBAHHASI MATPULIA.

Bo Bcex ciydasx npu paboTe ¢ MaTpulaMu nepes BBOJAOM (POPMYJIbl HaJI0 BBIACIUTH
obOyacTb Ha pabodeMm JMcTe, Kyaa OyAeT BBIBEIIEH pe3yJbTaT BblUMCIcHU. B
KauecTBE MpPUMEpa PEIIMM CUCTEMY JIMHEWHBIX YPABHEHHI C JIBYMsI HEM3BECTHBIMH,
MaTpuia Kod3ppuuueHToB Kotopoi 3amucana B sueiiku D 1: E 2 | a cBoOogHbIe
wieHsl — B suedikn G1:G2 . HamoMHHMM, 4YTO pEIIEHUWE CHCTEMBI JIMHEWHBIX
YpaBHEHMH, 3amvcaHHOW B wmaTpuduHoM Buige AX=B , rme A — wMarpuua
koaddummenton, B — cronberr (BeKTOp) CBOOOIHBIX UjieHOB, X — cTOJIOEI (BEKTOP)
HEU3BECTHBIX, UMeeT BuJ X=A -1 B, rae A -1 - maTpuiia, oOpatHas o OTHOIIEHUIO K
Mmatpuiie A . Beinenum moa BekTop pemiennii auama3zod H1:H2 u BBegem dopmyny
{=EMYMHOXMOBP(D 1: E 2);G1:G2)}.

Ipyroii mnpumep - peElIEHUE CHCTEMbI JUHEWHbIX ypaBHeHuil A 2 X=B , rae

e

C yderom, 4TO BSJI€MEHTBHl MaTpullbl A BBelIEHbl B siueiiku Al:B2 , snemeHTHI
MaTpuIlbl CBOOOMHBIX WieHOB B — B amamazon D 1: D 2 , a B nmanaszon F 1: F 2
MOMECTUM  DJIEMEHThI  BEKTOpa pemieHus, ¢opMmyna Oyner HWMETh BHJ
{=EMYMHOXMOBP(MYMHOX(A1:B2;A1:B2)); D 1: D 2)} Pesynbratrom
BBIYUCJICHUS TIPUBEJICHHBIX MPUMEPOB sBIsieTcss MaccuB. [lpu  BbeIUKCICHUN
CIICAYIOIINX BBIPAKCHUIN PE3yJIbTaTOM SIBISICTCS OJHO 4yucio. [Ipumep — BBIUMCINUTH

kBazpatnunyio popmy Z= X" AX  rne cumpon ( T ) — onepawys TpaHCIOHNPOBAHUSA
Matpulibl. Matpuiia A BBeneHa B Auana3od Al:B2 , Bekrop X — B auanazon D1:D2 .

s BBIYUCIICHUSA B AYECUKY F1 BBEIEM bopmyry
{=EMYMHOXMYMHOX(TPAHCII( D 1: D 2);A1:B2); D 1: D 2)} Xota
pe3yabTaTOM SIBJISETCS YHCJIO, O0053aTelbHO HAXMHUTE KOMOMHAIMIO KJIIABHUII

<Ctrl+Shift+Enter>. Pemenne ksagpatuumoii Qopmi 2= Y ATAY | rpe
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¥z 3

[1 4} [JManHua A BBeneHa B auanazoH Al:B2 |, Bektop Y — B
nuana3on D1:D2 . Jlna Beiuucnenus B sueiiky F1 BBegem (opMyny HYKHO BBECTU
dopmyny:{=MYMHOX(TPAHCII( D 1: D 2);MYMHOXK(TPAHCII(A1:B2);
MYMHOK(A1:B2; D 1: D 2)))} .

3AJJAHHUE:

A. CocTaBUTh U OTJIAUTH MPOrPaMMYy Ha si3bIKe BbICOKOT0 YPOBHSI.

[lepen BBITIOTHEHUEM 3aJJaHUS U3YYUTE TEOPETUUECKUIA MaTepHall.

1. Hanmummwre dparMeHT IporpaMMbl IJIs 3aMI0JTHCHHSI DJIEMEHTOB MACCHUBA TATYUKOM
cnydaitHpix yucen B auanasone (SIN(N), cos(N)*2), rme N —mopsakoBbiii HOMEp B
CTYI€HUYECKOM TPYIIIIE.

2. Co3paiiTe U pacnedaraiTe B BUa€ TaOIHIIbI KBAJAPATHYIO MATPHUILy Pa3MEPHOCTHIO
k=mod(N,4)+3.

3. Cozpnaiite maccuB A(3), chopMupoBaHHBIA JATYUKOM CIIyYallHBIX YHCEN Ha
untepBaie (-50,113). 13 anementoB maccuBa A kpaTHbix N chopmupyiite maccus B.
4. CoctaBbTe 10 cieAywoomield mnporpamme OJIOK-CXeMy U TIOSCHUTE €€
(yHKUIHOHAJIBbHOE Ha3HAYECHHE.

For i:=1 to 40 do begin

A[i]:=random(100);

Writeln(‘number’, i, ‘ element array’, afi]

End,

For i:=1 to 20 do begin

P:=a[i]; a[i]:=a[40-i+1]; a[40-i+1]:=p

End,;

BrlmoHUTE TPACCUPOBKY MPOTPAMMBI.

5. Hamumure u oTinaabTe MpPOrpaMMy BBIYHCICHUSI CPEJHUX 3HAYECHHM CTOJOIIOB
MOJIOKHUTENIBHBIX DJIEMEHTOB B KBaJPAaTHON MaTpPHIIE.

6. HamummTe u oTaabpTe MporpaMMy nNpeoOpa3oBaHusi MATPUIIBI B BEKTOP.

7. HanmumuTe u oTy1aibTe NporpaMmmy npeoOpa3oBaHus BEKTOPa B MATPUILY.

8. CocTtaBbTe alropuT™M 3aME€Hbl B MaTpHIE CTPOK — COJAEpX allell 3JIeMEHT ¢
MaKCUMaJbHBIM  3HAYCHHMEM W  COJACpXalleii  MHUHUMaJIbHOEC  3HAYCHHE
(mpenmoaraeTcs, 4To 3TH JIEMEHTHI €IMHCTBEHHEIE).

9. CocrtaBbTe aIrOPUTM M MPOTpaMMy MpeoOpa3zoBaHUsl MPEJIOKEHUS B KBAIPATHYIO
CUMBOJIBHYIO MATPHUILY, Ka)XXIbIM D3JIEMEHTOM KOTOPOM SIBJISIETCS JBa CUMBOJA W3
MPEJIOKEHHMSI, €CIIM OHU SIBIITIOTCS OyKBaMM, TPU — €CJIHM CPEIU HUX BCTpPEHaACTCS
X0Ts ObI 071HA TU(pa, YETHIPE — €CJIM HeT UdP U €CTh 3HAK MPEMTUHAHUS.

b. B a3aexkTponHoii Tadaune EXCEL.

Ilepen BbIMOJIHEHWMEM 3aJaHHUSI U3YUYUTE TEOPETHUUYECKUN MATEPUAT U IMPOCMOTPHUTE
BUANOYPOK B MIHTEpHET MO aapecy:
http://www.titorov.ru/index.php/distant/inform-tecnology/535-excel
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1. Co3aaTh MacCUB LIENBIX YUCEN C MOMOUIbIO JaTYMKA CIyYalHbIX YMCET B 3aIaHHOM
unrepBasie — MaccuB X (10 aneMeHTOB).

2. Co3aTh MaTpHUIly IeHCTBUTEIBHBIX UnceN B auana3one [-1,1] — maTpuma H (10¥10
AJICMEHTOB).

3. C noMoIIb0 KOMaHAHON CTPOKHU: ONPENEIUTh MUHUMAJIbHBIM YETHBIM AJIEMEHT B
MaccuBe X, OMNpPENENUTh CyMMY JJIEMEHTOB MaccuBa H, oTcopTupoBaTh KaxIblii
cTonoer; matpuilbl H mo Bo3pactanuio, 0TOOpa3uTh Kaxaylo CTpouky maccuBa H B
BUJIC PA3JIMYHBIX JUArpPaMM, IOCTPOUTHh TOUEUYHBIE TpadUKU 3aBUCUMOCTH MaccuBa X
OT Kaxzaoro cronbua Matpuiel H u omnpegenutb  COOTBETCTBYIOUIUE
(GyHKIIMOHATbHBIE 3aBUCUMOCTH JMHHM TpeHJa, TpaHCHOHUpYyHTe Martpuiy H,
nepeMHOXKbTe MaccuBbl X 1 H, Halinure onpenenurens Mmatpuns! H.

CocTaBbTe OTYET, BKIIOYAIOMIMA B ce0d pe3ynbTaTbl BBIIOJHEHHOM paOOThl U
KpPaTKHE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

KoHTposbHbIE BONPOCHI.

1. Onumunre KakuM o0pa3oM MOXKHO OCYIIECTBUTH BBOJ JIMHEWHOTO MaccHUBa B
«CTPOYKY» U-WIU B «CTOIOCI»?

2. Kakum 06pa3oM 3a1aTh TpeXMEpHBI MaccuB?

3. Omnwuiurte crnocoObl 3a110JHEHUS] MACCUBOB.

4, [lepeunciruTe OCHOBHBIE aITOPUTMBI 00PAOOTKH MaCCHUBOB.

S. [IpuBenuTe anropuT™ B BUAE OJOK-CXEMbI, CIIOBECHOTO OINHCaHMs, rpada,

A3bIKE BBICOKOTO YPOBHS, BBINOJHSIOMUN (HOPMUPOBAHKE U3 OAHOMEPHOTO MacCHUBa
JIBYX OJHOMEpPHBIX — B OJHMH BXOIAT OTPULIATENBHBIE DJEMEHTHI, B JAPYroM —
ITOJIOKUTEIIBHBIE.

6. OnummTe crocoObl BEIBOABI MATPHUITHI HA TTEYATh.
1. B d4em 0coOeHHOCTHM OpraHu3ainuu MporpaMm Jisi 00pabOTKM MacCHUBOB
MIPOU3BOJIBHBIX Pa3MepOB?
8. CocTtaBbTe JITOPUTM U TIpOrpamMmy (GOpMHUPOBAHUS KBAJIPATHON MAaTPHUIILI 10
CIIUpAJIH:

1 2 3 4 5 6

20 21 22 23 24 7

19 28 27 26 25 8

18 29 30 31 32 9

17 36 35 34 33 10

16 15 14 13 12 11
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9. O0paboTka cUMBOJIbHOI HHGOPMALNMH HAs AA3bIKAX BHICOEOT0 YPOBHSA
U B JICKTPOHHBIX Ta0JIMLIAX.

KpaTtkue TeopeTnueckue cBeJIeHUsI.

C nmoMonib10 KOMIBIOTEPA MOKHO PEIIATh BEChbMa pa3HOOOpa3HbIE 3a/1a4ul 00pabOTKU
TEKCTOB: OT COCTAaBJICHHS IUTATEKHBIX BEIOMOCTEH /10 aBTOMATHYECKOH BEPCTKU
razet. Jms Toro, 4To0Bl KOMITBIOTEp MOT 00padaThiBaTh TEKCTHI, OH JODKHA YMETh
OTEPUPOBATH HE TOJIBKO C YHUCIIAMH, HO U CO CIIOBaMH.

bynem monarath, 4TO TEKCT- 3TO MPOM3BOJIbHAS TIOCICIOBATEIBHOCTh CHMBOJIOB
HEKOTOPOTO andaBuTa.A1¢hasumom Moxicem Cayicums ir0o0e MHONCECMB0 CUMBOI08,
nanpumep (0, 1,2, ...), (A, b, B,...), (4, B, C,...).

CmpoKkotl cumeo108, Ui CUMBOIbHOU (CIMPOKOBOU, MEeKCMOBOl) KOHCManmou, 6yoem
HA3bl8AMb NOCIE008AMENbHOCNb CUMBOI08, 3AKTIOUEHHBIX 8 ANOCMPOQax.

CTpoka CHMBOJIOB MOYKET COCTOSITh M3 OJHOTO FUIM HECKOJBKHX CHMBOJIOB, a TaKKe
HE colepKaTh HH OJHOTO CHMBOJIA (TIyCcTasl CTPOKA, VUM CTPOKAa HYJEBOH JTUHBEI).
MaxkcumanbpHas 1JIMHA TEKCTOBOM CTPOKHU 255 CHMBOJIOB.

B Turbo Pascal 7.0 qyist paOoThl ¢ CHUMBOJIaMH UCIIOJIB3YIOTCS JIBA THUIA MEPEMEHHBIX:
CUMBOIbHBLIL MUN U CIPOKOGHLIL MUN OAHHBIX.

1. Cumeonvnutit mun oannwix (Char).

Onucanue: uoenmughuxkamop char, ( var x.: char).

Juanazon 3nHauenull: 3HayeHueM NePeMEHHOU 3MO20 MUNa Modxicem Ovimb a0O01
cumMgon — 2mo OYK8vl, Yugpwvl, 3HAKU NPENUHAHUS U CHEYUAIbHble CUMBOIbL.
Kaowcoomy cumeony angpasuma coomsemcmeyem uHOUBUOYANbHBIL YUCTIOBOU KOO OM
0 0o 255.

B Turbo Pascal 7.0 3nauenus 013 nepemenuvlx muna char saoaromcs 8 anocmpogax:
sh:=""qa:="3" summa :='G".

2. Cmpokoeslit mun 0aHHbIX (String).

Kaxk npasuno, oono yenoe uucno unu ooun cumeon 3avumarom 6 namsmu IBM osa
oatima. B mo oice epems 0nsa uzobpasxicenus cumeona 00cmamo4no oonozo oavuma. C
Yenbio IKOHOMUU NAMAMU MAWUHBL NPU UCNOIb308AHUU CUMBOIbHBIX OAHHBIX 8 A3bIKE
Ilackanv 66edeno nouamue cmpoku. CmpoKou Hazvleaemcs nocied08ameabHOCHb
CUMB0J108 ONPEOECHHOU ONUHbBL. DNeMEeHMbl CMPOKU XPAHAMCS No 08a 8 08YX
oatimax namamu SBM.

Ilepemennvie muna String mo2ym 6vims 00bs6IEHbL CLEOVIOUWUM 0OPAZOM.:

var s1: string[30]; s2: string.

Yucno 30 o3HavyaeT MakCUMaIbHO BO3MOKHOE KOJIMYECTBO CUMBOJIOB CTPOKH S1.

B s3pike mporpammupoBaHus Java it pabOTBl ¢ CMMBOJIAMHU HCIOJIB3YETCSl THII
naHHBIX Char m nmBa kmacca, ¢ mmenamm String u StringBuilder. Knace String
MO3BOJIAET OTOOpakaTh CTPOKM Ha DKpaHe, HO HE UMEeT MeXaHHU3Ma
MaHHUIYJIUPOBaHUsA CHMMBOJaMu BHYTpHu cTpoku. Kmacc StringBuilder npencrasisier
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c000i1 MHOUTHBIA HHCTPYMEHT 00pabOTKH CTPOK, HO HE UMEET CPEJCTB OTOOPAKEHUS
Ha DKpaHe.

1. Cumeonvubtit mun oannwvix (Char).

Onucanue: uoenmugurxamop char, (char X;).

Juanazon 3Hauenull: 3HaueHUeM NEPEMEHHOU 3MO20 MUNA Moxcem Oblmb 000
CUMBOJL — 9O OVK8bI, YUPDPbI, 3HAKU NPENUHAHUSA U CNEeYUATIbHblEe CUMBObL. JlaHHbLi
Mun OaHHLIX 3aHumaem 2 O6auma 6 NAMAMuU, MAKUM 00PA30M KAHCOOM)Y CUMBOIY
angasuma coomeemcmeayem UHOUBUOYANbHBIU YUCT080U K00 om () 0o 65535. Omo
n0360.J1em XpaHums CUMBOJIbl 8CeX anghasumos Ha 3emie U 8ce CUMBOIbl, KOmopbie
MONILKO HeobXo0uMbl. B cesa3u ¢ smum KoOuposKy cumeonbH020 muna 6 sA3vike Java
HA3bl8alOM  IOHUKOOOM, om  aHeautickoeo crnosa Unicode, umo osnauaem
"YHueepcanvras koouposxa".

B Java 3nauenus ona nepemennvix muna char 3adaromces 6 anocmpogax. sh = "*'; a
="'3"

summa ='G'".

2. Knacc String

Ob6vexmul knacca String mocym bvims 00wbs61EHbL CLEOVIOWUM 0OPAZ0M.

String s1,s2;

Hnu max: String sI="Ilpueem cmyoenmam'’;

Kak BuIHO U3 nmpuMepa, KOJIMYEeCTBO CUMBOJIOB, XPAaHUMBIX CTPOKOM HE yKa3bIBaeTCH,
MOCKOJIbKY CTpOKa B s3bIKE Java mpeacTaBisieT coOOM JMHAMHUYECKUN OOBEKT
MePEeMEHHON JJIMHHBI C IUANa30HOM MaMATH OT HyJA 10 pusudeckoit mamstu IBM.
WNHbIMU ctoBaMH, BHOBB CO3JIaHHAS CTPOKA MO YMOJYAHUIO SBJISIETCS MYCTOH, HO B
nporiecce padoTHl ee JUIMHHA MOYKET YBEIUYHBATHCS 10 JIFOOBIX 3HaueHuid. Cremxyer
MMOMHHUTh, YTO KaK W B CTAaHJAPTHBIX MAacCHBaX, HOMEp IEPBOTO AJIEMEHTA CTPOKHU
HAYMHACTCS BCET/Ia C HYJIS.IIT

2. Knacc StringBuilder

Ob6wexmol knacca StringBuilder obwsensiomes ciedyiowum obpazom:

StringBuilder sb=new StringBuilder("IIpuset");

OTa CTPYKTypa [IaHHBIX MOXKET XPaHUTh HEOTPAHMYEHHOE KOJIMYECTBO CHMBOJIOB,
MO3BOJISIET UX 00pabdaThiBaTh M B JIIO0OOM MOMEHT MACcCHB XPaHHUMBIX CHMBOJIOB
MOJKeT OBITh TIepeiaH B Kiacc String:

String st=sb.toString();

B nanHoM mpumepe co3gaeTcsi cTpoka St, KOTOpoil epenaeTcs coepKumMoe 00beKTa

sh.

II. CranmapTHbie QyHKIUU 411 paOOThI C CUMBOJIbHBIMU BETMYMHAMU

1. Onepayus cnosxcenusn cumeoIbHBIX GETUYUUH.

Onepanyst CHOXKEHHS IO3BOJIIET CTPOUTh M3 JIBYX CHUMBOJIBHBIX CTPOK TPETHIO,
COCTOSIIIMX M3 CHUMBOJIOB IIEpBOM, 3a KOTOPOM CIEAYKOT CHUMBOJIBI BTOPOM.
Oo6o3HauaeTcs 3ta onepanus 3HakoMm "+". OnucbIBaeM CTPOKOBBIE ITEPEMEHHBIE. Var
s1, s2, s3: string;
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[IpucBanBaemMoe 3Ha4YCHHE CTPOKHU 3aKIIOYaeTcsi B amocTpodul. [IpucBoum mepBbiM
JIBYM CIIEYIOLIME 3HAUEHUS, a TPEThs OYAET paBHA UX CKICUBAHUIO:

sl: ="' Tuwe 600uv1, '; S2:= "Hudice mpaswl’; s3:=s1+""+s2;

Crpoka S3 umeet 3HaueHue "Tuiie BoJbl, HUKE TPABHI'.

B sa3pike Java wucnonbdyercss cxonHbI monaxona. Omepanus CIOXKEHHS CTpPOK
MOHUMAETCS KaK UX 00bEIMHEHUE, YTO WLTIOCTPUPYET CIACAYIOMINI MpuMep:

String s1="HBanoB",s2="Bacs",s3;

s3=s1+"'+s2.

Crpoka S3 umeet 3HaueHue "MBanoB Bacsa". OOparutre BHUMaHue, YTO OOBSBICHUS
CTPOK B Java MOryT NpPOU3BOJIUTHCA B JIFOOOM MECTE€ MpOrpaMMbl M B HPOLECCE
OOBSIBIICHUS WM MOXXHO TPUCBAaWBaTh HAdaJdbHBIC 3HAYCHHUS. BMecTo emMHMYHOTO
CMMBOJIa TMpo0Oena, 3aKJIIOYEHHOI0 B OJWHAPHBIE KAaBBIUKH, MOXHO OBLIO
MCIIOJIB30BaTh CTPOKY C €IMHUYHBIM CUMBOJIOM, B 3TOM CJIydae MpUMEP BBITIISAIEI Obl
Tak: S3=S1+" "+s2.

2. /[nuna cmpoku

[Tog AIMHONW CTPOKM NMOHUMAETCS KOJIMYECTBO BBEJACHHBIX CHMBOJIOB, HO OHA HE
MO>KET MPEBHIIIATh MAKCUMAIBHO BO3MOKHOM JUIUHBI (B OMHUCATEIHLHOM YacTh). ITO
3HAYEHHUE MOXKHO OIPEICIHUTh MPU MOMOIIM (PYHKIUMHU, pe3ylabTaT KOTOPOM Ieioe
YHCJIO, PABHOE KOJMYECTBY CHMBOJIOB.

s1:='12345";

s2:= '"Cemepo 00HO20 He dHcoym’;

k1:=Length(sl); k2:=Length(s2).

B pesynbrate 3HaUEHUS MEJbIX IEPEMEHHBIX OYAyT paBHbL: KI=5, k2=21.

JlaHHBIN TTpUMeEp B sI3bIKe Java OyeT MpeCTaBIICH CISTYIOUIUM 00pa3oM:

String s1="12345";

String s2= "Cemepo 0AHOTO HE XKIyT";

int k1=s1.length(); int k2=s2.length();

3. Konupoeanue

Oyukius  copy(str,n,m) 6 Turbo  Pascal 7.0 — KONHMPYIOT M CUMBOJIOB
CTPOKHU Str, HauMHasE ¢ N-r0 CMMBOJIA, NPU 3TOM HUCXOJHAs CTPOKAa HE MEHSETCS.
Mo>kHO pe3yabTaT 3TOM (PYHKITMU MPUCBAUBATH JPYTOM CTPOKE WIIM CPa3y BBHIBOJIUTH
€ro Ha JKpaH.

sl:='naposos'; $2:='123456'; s3:=copy(sl, 5, 3);

writeln(s3); writeln(copy(s2, 3, 2));

3HadyeHus nepemMeHHon s1="B03’. A Ha 3kpaHe OyayT BBIBEJCHBI CISIYIOIINE CTPOKHU:
BO3 U 34.

B s3pike Java mis KOMUpOBaHMS YacTH CTPOK MCIOJNIb3yeTcs meron replace(nauaio,
koHen). [Ipu sTom "Hayano" onpenenseT Ha4YaIbHBIN UHIEKC KOMUpOBaHUs, "kKoHen" -
KOHEUHBIN WHJIEKC KOMMUPOBaHMS MUHYC oAuH. Hampumep, B 3TOM nipumepe:

String s1;

String s2="Cemepo ofHOTO HE KAYT";

s1=s2.substring(1, 3);
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System.out.printin(sl);

Ha 3KpaHe Oy/eT Hame4yaTaHo CJIOBO "eM'", MOCKOJbKY HEPBbIA CUMBOJ KOIMPOBAHUS
paBeH elMHUIIEC (a CTPOKM HAYMHAIOTCS C HYJS), a moclieqHui 3-1=2, CKOMMpOBaHbI
OyJIlyT CUMBOJIBI C MHAEKcamMu 1 u 2.

4. Yoanenue

B Turbo Pascal 7.0 mas storo mcnoibs3yercs mpouenaypa Delete(str, n,m), koropas
BBIPE3aeT U3 CTPOKH St MCcUMBOJIOB, HaUMHAsA C N-TO. TaKUM 00pa3oM cama CTpOKa
U3MEHSIETCSI.

Jlan ¢hparMeHT nporpaMMsl:

5:='123456"; delete(s, 3, 2); writeln(s);

[locne BBIMOTHEHHS] ATUX OMEPATOPOB U3 CTPOKUM OyAyT yAaJIeHbl JBa CHUMBOJIA,
Ha4YMHAas C TPEThETo, TO €CTh CTPOKa OymeT Takoi: S = '1256'.

B s3bike Java ynaneHue CHMBOJIOB B CTPOKE MPOU3BOJAMUTCS C HCIOJIB30BAHUEM
BCrioMoratesibHoro kiacca StringBuilder, ¢ mocenyromieii nepenaveld pe3yabrara B
String. lnst mpumepa, BBIICONMCAHHBIN TPUMEp OyAeT UMETh CIICAYIONIHIA BU/I:
String s="123456";

StringBuilder sb=new StringBuilder(s);

sb.delete(2, 4);

s=sh.toString();

System.out.printIn(s);

Bo BTOpOIi cTpoKe mporpaMMebl co3maercs 00bekT Sb kimacca StringBuilder, koropomy
B KQUECTBE HAYAJIILHOTO 3-HAYEHMS NepenaeTcsa cTpoka. Jlanee, UCHoib3yeTcss METO
delete(2, 4), xoTophlil yaanser CHMBOJIBI, HAUMHAS C TO3UIMK 2 (HE 3a0BIBaliTE TIPO
HyMepalui ¢ Hyjsl), no no3uuuio 4, HO He Bkiwoyas ee. [lopcne w3MeHeHus
COJIEP’)KUMOTO CTPOKU Pe3ysbTaT MepeaeTcsi B NMEPEMEHHYIO S U TedyaTaeTcs Ha
aKkpane. TekcT pe3ynbrara OyaeT Takoi: 1256

5. 3amena (Bcmaeka)

B Turbo Pascal 7.0 smo modicHo coerams, npumensisi npoyedypy Insert(sl,s2,n) —
eécmaska cmpoku s1 6 cmpokxy s2, HauuHas ¢ n-20 CUMBOJA, NPU IMOM NEP8asi CMPOKA
ocmaemcsi makoti dce, KaxK u Ovlia, a 6mopas noyiaem Ho8oe 3Ha4eHue.

s1;="34": s2:='1256"; insert (s1, s2, 3);

B pe3ynbTaTe BRIMOTHEHUS JAHHOU MPOIIEAYyphl CTpoKa OyaeT Takout S2='123456".

Ha s3pike Java BcTaBka CHUMBOJIOB HCIIOJB3YETCS Yepe3 BCIIOMOTATENbHBIN Kiacc
StringBuilder. Beimeonucansbii mpuMep MPUMET CIICAYIONIHNA BUJ:

String s1="34",

String s2="1256",

StringBuilder sb=new StringBuilder(s2);

sb.insert(2, s1);

s2=sb.toString();

System.out.printin(sb);

6. Yucna u cmpoku



148

Hano 3ametuth, yTo uncio 25 u ctpoka 25 — 3T0 He OAHO U TO *ke. st paboThl ¢
yuciaamu u ctpokamu B Turbo Pascal 7.0 mpumMeHsroTCS ABE MPOIEAYPHI.

Str(n,sl) — nepeeooum uucnosoe 3nauenue n 8 CMPOKOBOE U NPUCBAUBAET PE3YIbIMAM
cmpoke S1, npuuem MoA*CHO nepesoounv Kax yeivle Yucid, max u eeujecmeenHbole.
n:=12;

str(n,sl);

- nocne gvinoanenus sl ="12';

CymiectByeT 0OpaTHas onepariusi, IepeBoisias CTPOKOBOE 3HAUEHUE B YUCIOBOE.
Dyuxyus val(s, n, k) — nepesooum cmpoxogoe 3HaueHue 8 YUCI080€e, eCllU OAHHAs
CMpPOKa 0eticmeUmenbHO AGIAEmCs 3anUchbio YUCIa (Yen020 iU 6eujecmeeHHo20), mo
sHauenue k=0, a n —smo uucno, unave k 6yoem pasHo Homepy CuUMB80Id, 8 KOMOPOM
ecmpeyaemcs nepgoe HapyuleHue 3anucy Yucia .

val(‘1234'n,k) n=1234, k=0;

B s3b1ke Java Takke CylecTBYeT MepeBOJi CTPOKOBOM MH(POpPMAIIUU B YUCIECHHYIO U
HaoOopoT. Jly11 mepeBoia YWIICHHBIX JTaHHBIX B CTPOKOBBIE MOXHO HCIIOJIb30BaTh
OMEPALNIO COCIUHEHUS MMYCTOM CTPOKHU M YHCIA, KOMIWIATOP MPU 3TOM MPABHIBHO
npeoOpa3yeT THIIbL:

int n=25;

String s=""+n;

System.out.printIn(s);

Bo BTOpOM ciiydae MokHO Mcnojib3oBath Metoa ValueOf kimacca String:

int n=25;

String s=String.valueOf(n);

System.out.printin(s);

W B mepBOM M BO BTOPOM CJIydasiX Ha SKpaH OyJeT BbIBeAeHa cTpoka "25"

O6paTHOoe TIpeoOpa3oBaHUE BO3MOXKHO C HCIOJb30BAaHUEM COOTBETCTBYIOIIMX
YUCJIEHHOMY THNy KiaccoB. Clieqyronuil npuMep WILTIOCTPUPYET MEPEBO CTPOKU B
YUCJIEHHBIN THUII ¢ UCIIOJB30BaHUEM Kiacca Integer:

String s="25";

int n=Integer.valueOf(s);

System.out.printin(n);

7. @ynkuyuu npeodpa3oeanus Munoe

WNuornma B mporpammax BO3HHUKAET HEOOXOJAMMOCTH MO KOAY OMPENETUTh CUMBOJ H,
HAoOOpOT, MO CHUMBOJY OIpeNeauTb ero koAa. g 53TOro HCHoNb3yloT
¢ynkmuto: CHR(X).

Ota QyHKIMS BO3BpaIIaeT CUMBOJ, cooTBeTcTBYIomU ASCII-koay uucna X.
fori=0to 255 do

writeln(i," ', chr(i));

Jlnst onipeaenieHys KoJia mo CMMBOITY Ucofib3ytoT GyHkiuio ORD.

readin(s); writeln(ord(s));

B s3bike Java mpeoOpa3zoBaHue Tuma Char B YHCICHHBIH THIT MPOM3BOIUTCS C
WCITOJIb30BAHUEM OTepaTopa MpeoOpa3oBaHUs THIA, KOTOPBIM BRITISIUT CICTYIONAM
obOpazom:
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nepeMeHnHasi | =(HOBbIU THIl)lIepeMEHHAas2;

Crenyroniuii mpuMep WUTIOCTPUPYET CKa3aHHOE:

for (int i=0;i<65535;i++)

{

char c=(char)i;//cumBoi ¢ npuHsI 3HAYEeHKE KO/A |

Int n=c;//4uciio N TpUHsIIO 3HaYEHUE CUMBOJIA C
System.out.println("Kox "+i+" umeer cumson "+(char)c);

}

II1. Pemienne 3a1a4 Ha 00pabOTKY TeKCTOBOM HHpOpMAIIUU

Ilpumep 1.

CocTaBUTh MPOTPaAMMY, OTIPEEIISIONTYIO TT0 BBEICHHOMY C KJIABUATYPhl CHMBOJTY €TO
KOJI.

Programm prim1;

Var s: char;

Begin

Writeln(‘66edume cumeon c knasuamypwt’); Readln(s);

Writeln( ko0 cumeona ,s,’=",ord(s));

Readln;

End.

Llpumep 2.

B T1pu cumBonbHble niepemennbie F, I, O BBecTu cBou (amminio, uMs, OTYECTBO.
ChopmupoBaTh M3 ITHUX JAaHHBIX CTPOKY S, COAEpKallyl0 Bamu (HaMUIUI0 U
WHUIIAATTBI.

Program prim2

Var F, I, O, S : string;

Begin

Writeln(“sseoume sawy pamunuio’);

ReadIn(F);

Writeln(“eseoume sawe ums’);

ReadIn(l);

Writeln(“‘sseoume séawe omuecmso’);

ReadIn(O);

S:=F+’" “+copy(l,1,1)+ . +copy(O,1,1)+".";

Writeln(‘sawu pexeuzumol: °, S);

ReadlIn;

End.

Ilpumep 3.

OnpenenuTs CKONBKO HMU(P COMCPKHUTCSA B 3aMMCH MPOU3BOJBHOTO HATYpPaTbHOTO
qHCIIa.

Program prim3;

Var s: string;

X, K: integer;
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Begin

Writeln(‘6sedume uucno’);
ReadIn(x);

Str( x, s);

k:=length(s);

Writeln( ‘6 uucne .k, yugp’);
ReadIn;

End.

Ilpumep 4.

[lepemennbie A u B coxpepxar crtpoku uudp. Hailth cymMMy COOTBETCTBYHOIIUX
qucel.

Program prim4;

Var A, B: string;

S, X, Yy, n, k: integer;

Begin

Writeln( ‘66edume nepgoe uucno’);
ReadIn(A);

Writeln( ‘66edume emopoe uucno’);
ReadIn(B);

Val(A, x, n);

Val(B, y, k);

S:=x+y;

Writeln(‘cymma uucen pasna *,S);
ReadlIn;

End.

Ilpumep 5.

PacnieuaTaTth 3agaHHOE CIIOBO B OJIHOM CTPOKE C paspsiaAkoi (Ipobes mociie Kaxkaoi
OYKBBI).

Program prim5;

Var s, x: string;

I: integer;

Begin

Writeln(‘sseoume cnoso’); Readln(s),

x:="

Fori:=1 to length(s) do begin x;=x+copy(s,i,1)+ " ‘; End;
Writeln(‘nonyuunocs cnogo °, x);

ReadlIn;

End.

ILlpumep 6.
CocrtaBuTh mporpamMmy IMoOJICY€Ta KOJIMYECTBAa BXOXKICHUN OyKBBHI “a” B 3aJlaHHOM

TCKCTC.
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Program prim6;

Var s: string;

I, k: integer;

Begin

Writeln(‘6é6eoume mexcm’);
ReadIn(s);

k:=0;

for i:=1 to length(s) do begin
if copy(s, i, 1)="a’ then k:=k+1
end;

Writeln( ‘konuuecmeo 6yke “a” 6 mexcme pasuo ’, k);
ReadlIn;

End.

ILlpumep 7.
OnpenennuTh, Kakoe U3 JBYX MCXOJHBIX CJIOB JJIMHHEE U HACKOJIBKO.

Program prim7;

Var sl, s2: string;

L1, 12: integer;

Begin

Writeln(‘66eoume nepgoe cnogo’); Readln(sl),

Writeln(‘sseoume emopoe cnoso’); Readln(s2);

11:=length(sl);

12:=length(s2);

if 11>12 then writeln(‘nepsoe cnoso onunnee smopoco na “11-12,” cumeonos’)

else if [1=I12 then writeln(‘croea oounaxooti Onumbl’)

else writeln(‘nepeoe cnoso onunnee émopozo na 12-11,” cumeonos’);

ReadlIn;

End.

[lepemennas Tuma char MOXeT TpPUHUMATh 3HAYCHHS W3  ONPENETICHHOM
YIOPSI0YCHHON MOCIEA0BATEIbHOCTH CUMBOJIOB. [lepeMeHHast 3TOro Tura 3aHUMaeT
1 OGaiit m npuHumaer omHo u3 256 3Hauenuit koma ASCII (amepukaHckuii
CTaHJApTHBIN Konm s oOmena wuHpopmarueit). CHMBOJIBI  YIOPSIOYCHBI B
COOTBETCTBUHM C HMX KOJIOM, MO3TOMY K JAaHHBIM CHUMBOJBHOTO THIA MPUMEHUMBI
oTiepariy OTHOIIICHHUSI.

B mporpamMmMe BMeCTO CHMBOJIa MOXHO HUCTIOIB30BaTh €T0 KOJI, COCTOSIIINN U3 # U
HOMEpA KOJIMPYEeMOro cuMBoJia (Hanpumep, #51). OObIYHO CUMBOJIBI, UMEIOIIINE
DKpaHHOE MPECTABICHNE, 3aMTUCHIBAIOT B SBHOM BUJIE, 3aKIIOYHB B allOCTPOQBI
(mammpumep, ‘A, 'b', "*).

JIBe ctangapTHBIC (YHKIIMH ITO3BOJISIOT IIOCTABUTh B COOTBETCTBUEC JAHHYIO
MOCIIEI0BATEIHLHOCTH CUMBOJIOB MHOXECTBY IEJIBIX HEOTPUIIATEILHBIX YHCEI
(TOPSAIKOBBEIM HOMEpPaM CHMBOJIOB TIOCIICIOBATEIIHHOCTH ).

OTu QyHKIMH Ha3bIBaIOTCA (PYHKUMAMU TPEoOpa30OBaHus:
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ord(ch) — BergaeT HOMep cumBoOIa (HyMepanus ¢ HyJis),

chr(i) — BeLgaeT i-bIif CHMBOJI U3 TAOJIUIIBI CHMBOJIOB.

[Tpumep. ord(H) BbimaeT HoMep cuMBoia H B mocienoBaTebHOCTH BCEX CUMBOJIOB,
UCIIOJB3YeMbIX  TpaHcasTopoMm.  chr(15)  Beimaer  15-p1if cuMBON  3TOM
MOCJIEA0BATEIBLHOCTH.

Kpome Toro, 117151 CAMBOJIbHBIX IEPEMEHHBIX TPUMEHSIOTCSA TaKue (PYHKIUU:

pred(ch) — Bo3Bpaiiaer npeapl Iy CAMBOJI;

succ(ch) — Bo3BpalaeT cieAyonui CUMBOI;

upcase(ch) — mpeobpasyer cTpouHyr OyKBY B 3ariaBHyr0. O0padaThiBaeT OYKBBI
TOJIBKO JIATUHCKOTO ajiaBHTA.

B s3pike Java juis BbIBOAA KOAa CUMBOJA JOCTATOYHO MCHOJB30BATH OINEPALIUIO
npeoOpa3oBanust Tuma: Cchar c=(char)65; wm oOpatHoe npeoOpa3oBanue: Int
n=(int)'A";

Tak)ke MOKHO HUCTIONIL30BaTh MPOIEAYpHI Inc U dec.

CTpoKoBBIil THII JAHHBIX

st oOpaboTku ctpokoBoi nHpopmaiuu B Typ6o [lackanb BBeIeH CTPOKOBBIN THIT
naHHbeIX. Ctpokoil B Ilackanme Ha3bIBaeTcs IMOCIENOBATEIBHOCTh U3 ONPEIEIECHHOTO
KOJIM4ecTBa CUMBOJIOB. KoOJIMYECTBO CHUMBOJIOB HOCIEAOBATEIIBHOCTU HA3bIBACTCS
JUIMHOW cTpoku. CHHTaKCHC:

var s: string[n];

var s: string;

N - MaKCUMaJIbHO BO3MOKHAS JJIMHA CTPOKH - 1I€JIO€ YKcio B auamna3one 1..255. Ecnu
ATOT HMapameTp OIYLIEH, TO MO0 YMOIYAHUIO OH IPUHUMAETCS PaBHBIM 255.
CTpoKOBbIE KOHCTaHThl 3alMCBIBAIOTCS KaK IOCJIEJOBATEIBHOCTH CHMBOJIOB,
orpaHu4eHHble  anoctpodpamu.  Jlomyckaercs — ¢GopMHpOBaHHE ~ CTPOK €
MCITOJIb30BAaHUEM 3aIIMCH CUMBOJIOB IO JIECATUYHOMY KOy (B BUI€ KOMOMHAIMH # U
KOJla CUMBOJIa) U YIPABJISIONIMX CUMBOJIOB (KOMOWHAIIMYU " YU HEKOTOPBIX 3arjaBHBIX
JATUHCKUX OYKB).

[Ipumepsr:

"TexcTtoBas cTpoka'

#54#32#61

‘abcde” AMM

[Tyctoii cumBosl 00OO3HAUaeTCs IBYMS MOAPAN CTosSmmMMH amnoctpodamu. Ecnm
anoctpod BXOJIUT B CTPOKY KaK JIUTEPA, TO MPHU 3aMKMCH OH y/IBAUBACTCH.
[lepemeHHbIC, ONMUMCAHHBICE KaK CTPOKOBBIE C Pa3HbIMHM MaKCHUMaJbHBIMHU JIJIMHAMH,
MOXHO TIpUCBaWBaTh JApPYr JAPYry, XOTS NPH TONBITKE MNPUCBOUTH KOPOTKOM
NEePEMEHHON ITTMHHYIO JIMIIIHUE CUMBOJIBI Oy1yT OTOPOILIEHBI.

Bripaxxenust Tuna char MO>KHO MPUCBanBAaTh JIIOOBIM CTPOKOBBIM MEPEMEHHBIM.

B Typ6o Ilackanb mmeeTcs mMpoCTOM AOCTYN K OTAEIBbHBIM CHUMBOJIAM CTPOKOBOM
NEePEeMEHHOM: 1- CUMBOJI IEpEMEHHOM st 3anmuchiBaeTcs Kak st[i]. Hanpumep, eciu st
- 310 'Ctpoka’, To st[1] - aTo 'C', st[2] - ato 'T', st[3] - 'p' u Tak manee.

Han cTpokoBBIMM JaHHBIMHU OIpeEesieHa omnepanus CIUsSHUA (KOHKaHTEHAIuu),
o0o3HauaeMas 3HaKoM +. Hampumep:
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a:="Turbo'; b :='Pascal’; c:=a+b;

B sTom mpumepe nepemenHas ¢ npuoOpetet 3HaueHue "TurboPascal'.

Kpome ciusiHUs HaJl CTpOKaMH ONpPENeNieHbl ONEepali CPaBHEHUS <,>,=,<> <=>=,
JIBe CTpOKHU CpaBHUBAIOTCS TOCUMBOJIBHO, CJIEBa HAMPAaBO, MO KOJAaM CUMBOJIOB. Eciu
OJIHAa CTPOKA MEHbIIIE IPYroil Mo JJIMHE, HeJIOCTAIONIME CUMBOJIBI KOPOTKOM CTPOKHU
3aMEHSII0TCS CUMBOJIOM C K0o0M ().

B cucreme Turbo Pascal umeercs HECKOJIbKO CTaHAAPTHBIX Mpouenyp U GyHKIHA,
OpPUEHTHUPOBAHHBIX Ha pabOTy co cTpokamu. Hampumep:

Length(s:string):integer

DyHKIMS BO3Bpalla€T B KAYECTBE pe3ysibTaTa 3HAYEHUE TEKYIIEH JIMHBI CTPOKH-
napameTpa

n := length('Pascal’); {n 6ynet paBHo 6}

Concat(s1,[s2,...,sn]:string):string

OYHKIMS  BBINOJHAECT CJIUSHHUE CTPOK-IMIAPAMETPOB, KOTOPBIX MOMKET OBITh
MPOU3BOJILHOE KOJWYECTBO. KakIbIii mapameTp SIBISETCS BBIPAXKEHHUEM CTPOKOBOIO
tuna. Ecnu qynHa CTpOKu-pe3ynbTaTa IpeBbIIAcT 255 CUMBOJIOB, TO OHA YCEKAETCS
10 255 cumBonoB. JlanHas (pyHKIMS SKBUBAJEHTHA ONEpallMK KOHKaTeHanuu "+" u
paboraer HEMHOTO MEHee 3¢ (dHEKTUBHO, yeM aTa omneparusi.
Copy(s:string; index:integer; count:integer):string

@yHKIMS BO3BpaIlacT MOACTPOKY, BBIICICHHYIO U3 HCXOJHOM CTPOKH S, IJIMHOM
count CUMBOJIOB, HAUMHAsl C CUMBOJIA 1107l HOMEpPOM index.

s :='Cucrema Turbo Pascal';

s2 = copy(s, 1, 7); {s2 Oyaert paBuo 'Cuctema'}

s3 := copy(s, 9, 5); {s3 6ynet paBuo ‘Turbo'}

s4 := copy(s, 15, 6); {s4 oyner pasno 'Pascal'}

Delete(var s:string; index,count:integer)

[Ipouenypa ynanasieT U3 CTpOKHU-IIApaMeTpa S MOJACTPOKY JJIMHOW count CUMBOJIOB,
HayWHas ¢ CUMBOJIa 101 HOMEepoM index.

s :='Cucrtema Turbo Pascal'; delete(s,8,6); {s Oyaer paBno 'Cucrema Pascal'}
Insert(source:string; var s:string;index:integer)

[Iponienypa mpenHa3HadyeHa Jjisi BCTAaBKUM CTPOKH SOUICE B CTPOKY S, HAyuMHas C
cUMBOJIa indeX 3TOM CTPOKH.

s :='Cucrema Pascal'; insert('Turbo ',s,9); {s 6ynet paBHo 'Cuctema Turbo Pascal'}
Pos(substr,s:string):byte

OyHKIMS MPOU3BOAUT MOUCK B CTPOKE S MOACTpOKHU substr. PesynbraTom dyHKIINN
SBJICTCS HOMEDP IIEPBOU IMO3ULIUMU ITOACTPOKU B UCXOAHOM cTpoke. Ecim moacrpoka
He HaiijieHa, To QyHKIus Bo3Bpamaet 0.

s :='Cucrema Turbo Pascal'; X1 := pos('Pascal’, s); {x1 Oyuzer paBuHo 15}

x2 .= pos('Basic', s); {x2 oyner pasHo 0}

Str(X: apugpmemuuecroe svipasicenue; var st. string)

[Ipouenypa nmpeoOpa3yeT YUCICHHOE BBIPAKEHUE X B €r0 CTPOKOBOE MPEICTABICHUE
U IIOMENIAET pe3yabTar B St.

Val(st: string; X: uucnosas nepemennas; var code: integer)
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[Tpoueaypa npeoOpa3yeT CTpOKOBYIO 3alHCh YHCTIA, COACPHKAIIYIOCS B st, B UUCIOBOE
MpeACTaBICHUE, TMOMEIasi pe3yJbTaT B X. X - MOXET ObITh Kak IIeJIOW, Tak M
NEeUCTBUTEILHON TiepeMeHHOW. Ecim B st BcTpeudaeTcss HEAOMYCTUMBIM (C TOYKH
3peHUs MPaBUII 3aITUCH YHCEIT) CUMBOJI, TO MPeoOpa3oBaHUE HE MMPOUCXOINT, a B code
3aMUChIBAETCS MO3ULINS IEPBOTO HEJOMYCTUMOTO CUMBOJIA. BhINosHEeHne nporpaMMbl
IIpU 3TOM HE NPEPBIBAECTCS, AUATHOCTHKA HE BBbIAAETCSA. ECiIM MOCHE BBINOJHEHHS
npouenypbl code paBHO 0, TO 3TO CBUAETEIBCTBYET 00 YCHEIIHO MPOU3OUICAIIEM
npeoOpa3oBaHuUU.

B nononHenwe npuBeAeM HEKOTOpble (DYHKIMU, CBs3aHHble ¢ TUrnoM char, HO
KOTOPBIE TEM HE MEHEE YaCTO MCHOJB3YIOTCS NpU paboTe CO CTPOKAMHU.

Chr(n: byte): char

OyHKIMA BO3BPAIIAET CUMBOJI MO KOJly, PABHOMY 3HAYC€HUIO BbIpakK€HUs n. Eciau n
MOKHO TPEJACTABUTh KAaK YHCIOBYK) KOHCTaHTY, TO MOXHO TakKXe IOJb30BATHCA

3aIUChIO #n.
Ord(ch: char): byte;
B JTAHHOM cliy4dae byHKIHS BO3BpallacT KO CHUMBOJIa ch.

UpCase(c: char): char;

Ecnu ¢ - ctpounas natuHckas OykBa, TO (DYHKIIMSI BO3BpAIllaeT COOTBETCTBYIOIIYIO
MPOIUCHYIO JATUHCKYI0 OYKBY, B MPOTHBHOM CJy4yae CUMBOJ C BO3Bpaiaercs 0e3
WU3MEHEHHS.

IlonsitTue MHOKecTBa B s3bike [lackanb OCHOBBIBAETCS Ha MaTEMaTUYECKOM
MPEACTABICHUH O KOHEYHBIX MHOXECTBaX: 3TO OIPAHMYEHHAs COBOKYITHOCTD
pa3IMUHBIX  3JeMEHTOB. IIpy STOM  TMOHSITHE  MHOXECTBA  BCTpEYACTCS
UCKJIIOYUTENIHHOB s3bIke [Tackanb, mogoOHas peann3aiys MOJHOCTHIO OTCYTCTBYET B
s3pIKaX TporpammupoBanus Java, C# um C++. [[ng mocTpoeHus KOHKPETHOTO
MHOKECTBEHHOTO THIIA MCHOJIb3YETCS MEPEUUCTSAEMbId WM HWHTEPBAIBHBIM THUI
JAHHBIX. THUI AJIEMEHTOB, COCTABIISIFOLIUX MHOXECTBO, HA3bIBAETCS 0a30BBIM THIIOM.
MHOXeCTBEHHBII THUIT OMUCHIBAECTCS C MOMOIIBIO CITY>KeOHBIX cJIoB Set of, Hanpumep:
type M = Set of B; 3nech M - MHOXKECTBEHHBIH THII, B - 6a30BbIi THII.

[Ipumep onmcanus NEPEMEHHON MHOKECTBEHHOTO THIIA!

Type M =Setof 'A'..'D

Var MS: M;

[TpuHaAJIEKHOCTH TIEPEMEHHBIX K MHOXKECTBEHHOMY THITY MOKET OBITH OIpEeiieHa
MpsIMO B pa3jielie OMUCAHUS IEPEMEHHBIX:

var C: Set of 0..7;

KoHCTaHTBI MHOXECTBEHHOTO THIA 3allMCHIBAIOTCSA B BHUJE 3aKJIIOYEHHON B
KBaJpaTHbIE CKOOKU IOCJIEAOBATEILHOCTH AJIEMEHTOB WM HWHTEPBAJIOB 0a30BOI0O
THUIIA, pa3JeICHHbIX 3anmaTbiMu, Harpumep: ['A','C'T [0,2,7] [3,7, 11..14]
Koncranta Buga [ ]| o3HawaeT mycToe MOAMHOXECTBO. KomamdyecTBO 6a30BbIX
AJIEMEHTOB HE JOJDKHO MPEBBIMAThH 256. NHUIManu3amnus BeIUYMH MHOKECTBEHHOTO
TUIA MOXET MPOU3BOJAUTHCS C IMOMOIIBIO THITM3HUPOBAHHBIX KOHCTAHT: CONSt seL.it:
Set of 'A"..'"D'=];

[Topsimok mepedunciienns 3IEMEHTOB 0a30BOTO THIA B KOHCTAHTaX Oe3pa3yinyeH.
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3HauYE€HHE MMEPEMEHHON MHOYKECTBEHHOI'O THUIIA MOXET OBbITh 33JaHO KOHCTPYKLHEU
Buna [T], rne T - nepemennas Oa3oBoro Tuma. Hampumep, BIOJHE AOMyCTUMA
KoHCTpyKIwus: type T = set of char;

MHoxecTBO BKJIIOYaeT B ceOst HAOOp 31eMeHTOB 0a30BOro THUIIA, BCE MOJAMHOMKECTBA
JAHHOTO MHOXKECTBA, a TakKXkKe IycToe TMOoAMHOXecTBo. Tak, mnepemenHas T
MHO>KECTBEHHOTO THIa

var T: Set of 1..3;

MO>KET MPUHUMATh BOCEMb PA3JIMYHBIX 3HAYCHUN:

[T 121 [3]1[1.2] [1.3] [2,3] [1.2,3]

K nepeMeHHBIM U KOHCTaHTAaM MHOXXECTBEHHOTO THIIA MNPUMEHUMBbI OIEpalnu
npucBanBaHusI(:=), o0beauHEeHUsA(+), mepeceueHus(*) U BeIaUTaHHsI(-):

['A",B'l +['A",'D'] nact ['A','B",'D']

['A"'D']* ['A",'B",'C'] nact ['A']

[A''B''C]-['A",B"] mact ['C].

Pe3ynbTaT BBINOJHEHUS 3TUX ONEpaIiili €CTh BEIMUMHA MHOYKECTBEHHOTO THUIIA.

K MHOXXeCTBEHHBIM BEJIMYMHAM MPUMEHUMBI OIEpallid: TOXKIACCTBEHHOCTh (=),
HETOXKJIECTBEHHOCTh (<>), coaepxkutca B (<=), comepxut (>=). Pesynbrar
BBITIOJTHEHUA 3TUX ONEpalii UMEET JIOTUYECKHUM THUI, HAalIpUMED:

[A''B'T=['A",'C'] nact FALSE

['A",'B'] <>['A",'C'] mact TRUE

['B'] <=['B",'C'] nact TRUE

['C,'D'l >=['A"] mact FALSE.

Kpome »tux omnepanuii ayis padboThl ¢ BETMYMHAMU MHOKECTBEHHOI'O THUIIA B SI3bIKE
[TACKAJIb ucnonb3yercst onepainus in, NpoBepsromias MPUHAIICKHOCTh IJIEMEHTA
0a30BOro THMA, CTOSIIETO ClieBa OT 3HAKA ONEPALMH, MHOXECTBY, CTOSIIIIEMY CIIpaBa
OT 3HaKa onepauuu. Pe3ynbrar BbINOJHEHUS 3TOM onepaiuu - OyneBckuid. Onepanus
MPOBEPKH TMPUHAUISKHOCTH 3JIEMEHTa MHOXKECTBY YacTO HCIOJIb3YyEeTCSI BMECTO
orepaiuii OTHOILICHHUS, HATpUMED:

'‘A'in ['A', 'B'] nact TRUE,

21in[1, 3, 6] nact FALSE.

IBM-coBMecTHMBIE KOMITBIOTEPHI  00pabaThiBalOT 256 pa3IWyHBIX CHUMBOJIOB,
KOKIBIM M3 KOTOPBIX Koaupyercs omaHuM Oaiitom. COOTBETCTBHE CHUMBOJIOB H
0aiiTOB 3amacTCs maobauyeil KOOUpoeKu, B KOTOPOW Ui KaXJAOro CHUMBOJIA
yKa3bIBaeTCsl COOTBETCTBYIOMMU 0aitT. CumBoIBI ¢ Kogamu oT 0 10 127 mocTpoeHsl
no crangapty ASCII (American Standard Code  for Information Interchange  —
AMEpUKaHCKUWA CTaHAapTHBIA KoA oOmeHa wuHpopManue, uyutaercs "acku').
Bropas nosoBuna Tabsuiel (koabl 128 ... 255) B Haiel cTpaHe COJIEPKUT PYCCKHE
OYKBBI (KUPUJUIMILY) U CUMBOJIBI TiceBaorpaduku. s Toro, 4ToObl ONpeneanuTh 1o
ATUM TaOJUIaM KOJI TOrO0 WJIM WHOTO CHMBOJIA, HYXHO CIOXHUTh HOMEp CTPOKHU C
HOMEPOM CTOJIOIIa, B KOTOPHIX OH pacmojiokeH. Tak, kox uudpsl 5 paBen 05+048 =
053.

CumBonbHass wHGOpPMANKST B alTOPUTMax M MPOrpaMmax OIUCHIBACTCS JTaHHBIMU
JIBYX THIIOB: CUMBOIbHLIM W aumeptbiM. OHU OTIMYAKOTCA APYr OT Jpyra Tew,
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YTO 3HAYEHHEM CUMBOJIBHOM MEPEMEHHOM SIBISIETCA OJWH CUMBOJI, a JIUTEPHOU —

CTPOKa CHMBOJIOB.

Koasbl 128...255
Koap1 0...127
(koupoBKa Aé“CI 1 (MonupuUMPOBAHHBII
aJIbTEePHATHUBHBIN BAPUAHT)
SEH9EERY
S S oo S S DT DA I
- r— ] [ s B s B et |

oo > oje|r p| 0O o0 [a]F[= Ljo|p|=]| 0O
o1 ® | (1|la|Q|lalg| Ol o1 [slcl= T x] o1

rr T
oz I z|B|r|lB|c]| 02 oz [l (=@ [ <[==] 02
03z |w|] |#|z3|c|s]|c|=|03 oz [T+ =1 |Flt]+]=]| 03
04 |@|f|s|a|p|T|d|c| 04 o4 [alalalq1=ClalT]| O
05 |45 |z|s|E|Ule]|u]| 05 o5 [ |xz|e|4 |+ el=|]]| 08
08 o s|6|F|vw|€E|~]| 08 08 [ [ = | E|ln|x]|=]| D8
(L - 7| W] g | w| OF o7 slal=qa | F[#H]=]|= L
o2 Tli|s|lu|x|[n]|=| 08 08 [pr|u|sc|g | C[F[m| =] OB
0o Ly |[=2lzlr|ilw]|0e L e A I N L
10 —|=[:1a]lz]al=]10 10 [ [m|=||[*][=] ] 10
11 —|+|: =] |x[:]12 11 (o e fmy [ W[z || 1L
1z L=l 2] |12 12 v [« ||| m|[=]=] 12
13 e |—|=|2|1 [m|: |13 12 |g|a|=|2|=(0]|=]|=]| 13
14 - = lal~14 14 |o|w|o|d |[&]| 1| m]| 14

- 15 (o|a|o|s L™ a 15
15 (e[| =2|o| _|=o|s|1s

Tunel 1aHHBIX, HCNOJIb3yeMble I 00pa00TKH CUMBOJILHONH MH(pOpMAIIUN

S3BIK Tum, KJIr04eBoe CI0BO [TpuMepsl UCIIOIB30BAHMS
JlnrepHsiii t := "JlutepHas BenuuuHa"
JIUT s :="" (mycTas cTpoka)
CHUMBOIBHBIN a="f'; b:="+: c¢:='5";
Char If a=""thenk:=k+1
Turbo Pascal
JlurepHsiii t := 'JlurepHas BenuuMHA' ;
String f:=""; (mycras cTpoka)
. . t$ := "Jlurepnas BenuuuHa"
QBasic JlutepHslii 5 " p
f$ :="" (mycTas cTpoka)

JIJ1s1 JaHHBIX CUMBOJIBHOTO W JIMTEPHOTO TUIIOB IIPUMEHUMBI Onepayuu

cuenku (COC)II/IHCHI/IH, KOHKaTeHaLII/II/I) U CPABHEHUA (<, >, <=, >=, =T <>).
CpaBHHMBATh MOKHO CTPOKH pa3HOW MIHMHBL. CpaBHEHHUE OCYIIIECTBIIACTCS CIIEBa
HanpaBo B cooTBeTcTBUU ¢ ASCII-k0/1aMmu COOTBETCTBYIOIIIMX CUMBOJIOB. Tak,
cTpoka “cmon" Menble cTpoku cmyn", cTpoka ‘teacher" Goiblie CTpOKH
"pupil” , acrpoka "nap" wmensble ctpoku "napao”.

Dyukyuu u Komanovl oopadbomku cmpok QBasic

Dynukyuu

ASC ( X$ ) Bo3sBpaiiaet nopsiikoBblii HoMep cuMBoJia X$ B TabnuIe Ko10B
CHUMBOJIOB.

CHRS$ ( N) BosBpaimaeT ciMBOJI C 3aIJaHHBIM MTOPSIKOBBIM HOMEPOM N.
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INSTR([N,]X$,Y$) Bospamiaet HoMep MO3UIHK CTPOKK X$, HAUMHAS C
KOTOPOH B Hell pasmMeniaercst moacTpoka Y$. Eciu mojcTpoka He HaliieHa, To
3HaueHue QyHKIMK paBHO HYI0. [Torick moacTpoku BeaeTcs ¢ mo3umuu N, a ecia N
HE 33J]aHO, TO C Hayayia CTPOKH.

LEFTS$ ( X$, N ) Bo3Bpaimaer mojacTpoKy, COCTaBICHHYIO U3 MEPBbIX N CHMBOJIOB
crpoku XS$.

LEN ( X$) Bosspariaer KOJM4eCTBO CHMBOJIOB B CTpoke X$.

MID$ ( X$, N[, M ]) Bossparaer nofacTpoky, COCTaBICHHYO W3 M CHMBOJIOB
cTpoku X$, HaunHas ¢ mo3uimu N (eciu mapameTp M OmyIeH, TO BO3BpaIlaloTCs
BCE CUMBOJIbI, HAYMHAS ¢ TTO3UIHH N).

RIGHTS$ ( X$ , N ) Bosspamaer moacTpoKy, COCTaBICHHYIO H3 MOCIETHHX N
CHUMBOJIOB CTPOKH X$.

STR$ ( N ) Bo3sspariaer npezacrasicHue unciaa N B CHMBOJIBHOM (hopMme.

VAL ( X$ ) Bossparaer nmpeacraBicHie CHMBOJIOB CTPOKU X$ B 4HCIIOBOM opMme.
Onepamopul (pynkuyuu)

MID$ ( X$, N, M) = Y$ Yacrs crpoku X$, Haunnas ¢ no3unuu N, 1auHOR M
no3unuii 3amensiercs Ha ctpoky Y$. Jnuna X$ He n3zMeHseTcs.

SWAP X$,Y$ Crpoku X$ u Y$ 00MeHHBAIOTCS CBOMMHM 3HAYEHHUSIMHU.

IIpumep 1. Onpedenumsp Konruuecmeo cno6 6 3a0aHHOM meKcme.

Ecnu cioBa B TekcTe pas3ziesieHbl OAHUM MP00eJIoM, TO 33/a4a CBOJUTCS K MOJICUETY
yucia mpodesnoB. KomudyecTBo ¢oB mpu 3TOM paBHO uuciay npobenos mitoc 1. Eciu
K€ YMCJI0 MPO0eIOB MEXIy COCCTHUMHU CJIOBaMH MPOM3BOJIbHOE, KaK OOBIYHO U
ObIBacT, TO aNTOPUTM YCIOXHSETCS. PaccMoTpuM 00a BapwaHTa peIICHUS 3TOU
3a/1a4u.

Bapuanm 1. Cnoea ¢ mekcme pazoenenvt 00HUM RPOOEIOM.

Tect

JlanHbIE Pesynprar
"Kot Ha kpbie" N=3

Turbo Pascal
Program Probel;
Uses Crt;
Var Text  :String; {3agaHHbII HEMYCTON TEKCT }
I, Number : Integer; {Number — xosu4ecTBO CJIOB B TeKCTE}
Letter :Char; {rekymas OykBa }
BEGIN ClrScr;
WriteLn('‘Beeaute Tekct :'); ReadLn(Text);
Number:=1;
For i:=1 to Length(Text) do {uukn o 6ykBam TekcTa}
begin
Letter:=Text[i];
If (Letter ='") then Number:=Number+1,
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end;

WriteLn('"O T B € T : KOJIMYECTBO CJIOB B TEKCTE paBHO ', Number);
END.
Java
String text;
Scanner input=new Scanner(System.in);
System.out.printin("Bseaute Texct");text=input.nextLine();

int number=1,
for (int i=0;i<text.length();i++)
{

char letter=text.charAt(i);
if (letter=="") number++,

}

System.out.printin("OTBeT: KOJUYECTBO CIIOB B IIpeyIoxKeHuH ""+number);

Bapuanm 2. Cnoea ¢ mekcme pazoenenvt npou3e0abHbIM KOJIUUECHE0OM RPODE106.
Tect

JlanHbIe Pesynprar

"Kor Ha Kpblmie'" N=3

Program KolSlov;
Uses Crt;
Var Text  : String; {3agaHHbBII TEKCT}
I, Number : Integer; {Number - komu4ecTBO ClIOB B TeKCTE }
Flag : Boolean;
Letter :Char; {rexymas OykBa }
BEGIN
ClrScr;
WriteLn('Beeaute tekcr :');
ReadLn(Text);
Number := 0; Flag := TRUE;
For i :=1 to Length(Text) do {uukn o OykBam TekcTa}
begin
Letter := Text][i]; {Texymas OykBa TekcTa }
If (Letter <>"'") and Flag
then Number := Number+1;
Flag := (Letter="") {(Letter="") — norudeckoe BbIpaxcHHE, }
end, {npunumaromee 3HaueHus TRUE unu FALSE }
WritelLn;
WriteLn('O T B € T : KOIMYECTBO CJIOB B TeKCTe paBHO ', Number); ReadLn
END.

QBasic
CLS
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PRINT "BBeaute TeKCT, OTAENSIs clioBa mpodenamu."

PRINT "Ecmm B T€KCTE €CTh 3amsThIC, 3aKIFOYNTE €ro B KABBIYKH. "

INPUT Text$ : PRINT

Number =0:Flag=0

FOR i =1 TO LEN(Text$) "MK 110 OyKBaM TeKCTa
Letter$ = MID$(Text$, i, 1)  ‘'rexymas 6ykBa TekcTa
IF (Letter$ <>" ") AND (Flag = 0) THEN Number=Number+1
IF (Letter$ =" ") THEN Flag =0 ELSE Flag =1

NEXT i

PRINT "O T B € T : KOIMYECTBO CJIOB B TeKCTE paBHO "; Number

END

[Ipumep 7.2. Onpeodenums, aensemcs au 3a0anHoe clogo "nepesépmouiuiem” (cno6o
Hazvleaemcs "nepeeépmuiwem”, ecau cognadaem c coootl nocie nepesopayU8atis).
Cucrema TecToB

N tecra JlaHHBIE Pesynbrar
1 Slovo = "kazak" Otvet = "llepeBepThim"
2 Slovo = "ko3a" Otvet = "He nepeBeptbim”

Turbo Pascal
Program TurnOver,
Uses Crt;
Var Slovo : String;
Dlina, i : Integer;
Flag : Boolean;
BEGIN
ClrScr;
Write('Beeaute cioro : '); ReadLn(Slovo);
Dlina:= Length(Slovo);
{CpaBHuBatOTCs Iaphl OYKB: MiepBasi OykBa ¢ MociaeaHeH, }
{BTOpas OykBa C NpeanocieIHen 1 T.1. }

I:=1; Flag := TRUE;
While (i <= Dlina/2) and Flag do {umK 1o mepBoi HeCOBMABIIEH }
begin {nmapsl OyKB (eciM Takasi €CTh)}
Flag := (Slovoli]=Slovo[Dlina-i+1]);
=i+l
end,;

WriteLn; Write('O B e T : cioso ', Slovo);
If Flag then WriteLn(' — niepeBepThbimi. ')
else WriteLn(' — nHe mepeBepThilr');
ReadLn
END.

QBasic
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CLS : INPUT "Bgenure cioso : "', SLOVO$
Dlina = LEN(SLOVOS$)
' CpaBHHUBAIOTCS TTapbl OyKB: MepBasi OyKBa ¢ MOCIEAHEH,
' BTOpas OyKBa ¢ IPeANOCIeAHEH U T.1I.
i=1:Flag=0
WHILE (i<=Dlina/2) AND (Flag=0) 'nukn 10 nepBoi HecoBmnaBIiei napsl OykB
Letterl$ = MID$(SLOVOS, i, 1) 'mepBast OyKBa mapbl
Letter2$ = MID$(SLOVOS$, Dlina-i+1, 1) 'Bropas 6yxBa mapsl
IF Letterl$ = Letter2$ THEN i=i+1 ELSE Flag=1
WEND
PRINT : PRINT"OTBeT: cioBo "; SLOVOS;
IF Flag = 0 THEN PRINT " — nepeseptoim.” ELSE PRINT " — ne nmepeBepthimt."
END

[Ipumep 7.3. B 3a0annom mexcme 00HO 3a0AHHOE C/LOBO 8€30€ 3AMEHUMb Ha 0py2oe
3A0aHHOe CTI0B0 MAKOLL Jice OUHDL.

Tecr
|I[aHHLIe
Pesynbrar
|T€KCT ”CJIOBOl ||CJIOB02 |
|"2sinx-+siny" ["sin" |["cos" |["2cosx+cosy” |

Turbo Pascal
(ama npoepamma, ucnoavdyrouwas cmawoapmuyio @ynkyuro Pos , ne mpebyem,
umoObl OIUHbL 3AMEHAEMO20 U BCMABIAEMO20 C108 OblLIU 0OUHAKOBLIMIUL)
Program Replace;
Uses Crt;
Var Text, Slovol, Slovo2 : String;
I, DlinaSlova, P : Integer;
BEGIN ClrScr;
Write('Beeaute ctpoky : '); ReadLn(Text);
Write('Kakoe cinoBo 3amenuts ? '); ReadLn(Slovol);
Write('"Ha kakoe cioBo 3amenuts ? '); ReadLn(Slovo2);
WriteLn; WriteLn(OtBeT:");
WriteLn('"Ucxonusiii Tekct: ', Text); DlinaSlova:=Length(Slovol);
DlinaSlova:=Length(Slovol);
P:=Pos(Slovol,Text); {Homep no3wuiuu, ¢ KOTOPOH B cTpoke Text  }
{B TIepBBIi pa3 BcTpeuaeTcs moactpoka Slovol }
While P>0 do {IIMKJI TPOI0JKACTCS JI0 T€X TIOP,MOKa TOJICTPOKA }
{Slovol BcTpeuaercs B crpoke Text }

begin
Delete(Text, P, DlinaSlova); {ymanenue noacrpoku Slovol, HaunHaio-}
{1eiics ¢ mo3uruu P, u3 crpoku Text }
Insert(Slovo2, Text, P); {BcraBka moacrpoku Slovo2 }
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{ B ctpoky Text c mo3unuu P}
P:=Pos(Slovol, Text); {Homep mo3unuu, ¢ Koropoi noacrpoka Slovol}
{BcTpeuaercs B cTpoke Text B ouepenHoit pa3}

end;

WriteLn(‘HoBsrit Tekct: ', Text);

ReadLn
END.
QBasic
CLS : INPUT "Bgenute Tekcer : ", Text$
INPUT "Kaxkoe cnoBo 3amenuts ? ", Slovol$
INPUT "Ha kakoe cioBo 3amenuts ? ", Slovo2$
PRINT : PRINT"OTBe 1"
PRINT "Ucxoansiit Tekct ;" ; Text$
DlinaText = LEN(Text$) : DlinaSlova = LEN(Slovol$)
FOR i =1 TO DlinaText-DlinaSlova+1

IF MID$(Text$, i, DlinaSlova) = Slovol$ THEN

MID$(Text$, i) = Slovo2$ : i=i+DlinaSlova

END IF
NEXT i
PRINT "Hosslii Tekct : " ; Text$
END
Ipumep 7.4. 3a0aunnyro  nocnedosamenbHOCmMb — Cl08  NEPeynopsaooyums 8
angasumHom nopsioxKe (mo ecmos 8bINOJIHUMb TeKCUKOSPpApUUecKoe ynopsaoodeHue).
Tect

|Z[aHHHe ||PesynLTaT |
|W0rds=("CTyn", "ropa", "sma", "cTon" || Words=("ropa", "cton", "cryn", "ama" |
Turbo Pascal
Program LexOrder;
Uses Crt;
Var Words - Array[1..10] of String; {maccus ciioB}
Tmp : String;  {Tmp — BcromoraresbHas IepeMeHHas }
I, J, NWords : Integer;  {NWords — koiunuecTBO CITOB}
BEGIN
ClrScr;
Write('"KomudecTBo ci10B B TekcTe — ');
ReadLn(NWords);

For i :=1to NWords do
begin Write(i, '-oe cioso : ');

ReadLn(Words[i])

end,

Fori:=1to NWords-1 do {nekcukorpaduyeckoe ynopsaoueHHe CI0B}
For j :=i+1 to NWords do
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If Words[i]>Words[j] then
begin
Tmp := Words[i]; Words[i]:=Words[j]; Words[j]:=Tmp
end;

WriteLn; WriteLn('O T B e T');
WriteLn('Jlekcukorpadgudecku yrnopsiioueHHbIN MacCHB CJIOB:');
Fori:=1to NWords do Write(Words[i], ' );
WriteLn; ReadLn
END.
QBasic
CLS : INPUT "KonunuectBo cioB B Tekcte — ', NWords
DIM Words(NWords) AS STRING
FOR i =1 TO NWords
PRINT i; "-oe cioBo " ; : INPUT Words(i)
NEXT i
FORi=1TONWords-1 'mekcukorpapuueckoe yropsaoueHe CI0B
FORj=1+1TO NWords
IF Words(i) > Words(j) THEN SWAP Words(i), Words(j)
NEXT j
NEXT i
PRINT : PRINT"O tBE 1"
PRINT "Jlexcukorpapudecku ynopsoueHHbIN MaCCUB CJIOB:"
FOR i =1 TO NWords
PRINT Words(i); " " ;
NEXT i
PRINT
END

Ipumep 7.5. [IpoBeputh, wuMeeTcss JM B JMHEWHOW 3amucH  3aJaHHOU
MaTeMaTu4ecKor (opMyJibl 0amaHC OTKPHIBAIOIIUX U 3aKPHIBAIOIINX CKOOOK.
Cucrema TeCTOB

Howmep [IpoBepsiembrit
TecTa cirydait

[lanHbIC Pesynprar

[Ipu nmpocMoTpe NUHEHHON 3amucH
1 clieBa HampaBo mepBod Bcrpedaercs||'a)b+1(" "Her Oananca"
3aKpBIBArOIIas CKOOKa

HepBoﬁ BCTPCHUACTCA OTKPbIBArOIIasa

2 CKOOKa, HO 4YMCIO OTKpbIBaromux u||"(a+b))" "Her Oamnanca"
3aKpPBIBAIOLINX CKOOOK HE COBIAJIACT
|3 ||ECTI> OanaHc CKOOOK ||"(a+b/ (c*d))" ||"ECTB Oamanc"

Turbo Pascal
Program Balance;
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Uses Cirt;
Var S . String;
Dlina, Flag, i : Integer;
BEGIN ClrScr;

GotoXY(15, 5);
Write('BBenute nuHeiHYO 3aMiCh MaTeMaTHYeCKON (popMyIHI :');
GotoXY(32,7); ReadLn(S);
I:=1; Flag:=0; Dlina:=Length(S);
While (Flag>=0) and (i<=Dlina) do
begin
If S[i] ='(' then Flag:=Flag + 1;
If S[i] =")' then Flag:=Flag - 1,
=i+l
end;
GotoXY(32, 9); WriteLn('O TtB e T');
GotoXY(15,11);
If Flag=0 then Write('Ectp 6ananc ') else Write('Her 6ananca ');
WriteLn('oTKpBIBaIOIIUX U 3aKPHIBAIOIIUX CKOOOK');
ReadLn
END.
QBasic
CLS
INPUT "BBenure NMHEHHYIO 3alIMCh MaTeMaTndecko popmyssl :", S$
i=1:Flag=0: Dlina=LEN(S$)
WHILE Flag >= 0 AND i <= Dlina
IF MID$(S$, i, 1) ="(" THEN Flag = Flag + 1
IF MID$(S$,i,1) =")" THEN Flag = Flag - 1
i=i+1
WEND
PRINT : PRINT"O tBeE 1"
IF Flag = 0 THEN PRINT "Ects 6ananc "; ELSE PRINT "Her 6ananca ";
PRINT "oTkpsIBaronmx u 3aKpbIBAOIIIX CKOOOK"
END.

Ipumep 8. OOpaboTKa CUMBOJIbHOI MH(pOPMaIMK Has s3bike Pyton/

TexctoBeiii ¢aiin coctoutr He Oonee yem H3 10°® cumBoIOB X,YuZ. Onpenenute IIUHY camoil
I[HHHHOﬁ IocCJIICA0BaTCIbHOCTH, COCTOSII_I_[eﬁ N3 CUMBOJIOB X

5=’

XXXYYXXYZXXYXZYXXXYY XXXXXXXXYZXYXXXYXYZYYZXYXXXXXXXXXY XZ
XYYXYYYXXXYXYZYYXYXYZXYXXYYXZXXXXYXZXY XY XXXYXXZXXYYZY XXX
YYYYZ’

mx=1

cnt=1

for i in range(len(s)-1):
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if s[i]=="X"and s[i+1]=="X"
cnt+=1
if cnt>mx:
mx=cnt
else:
cnt=1
mx = max(cnt, mx)
print(mx)

Iopsinok BbINOJIHEHHUS

W3yunte TeopeTHUEeCKHil MaTephall W TpPe3eHTalud - BUAHNO Yypoku (daiin
«CuMBoOIIbHAA uHbOpMaIs B TPy, CalTHI http://excelvideo.ru/,
http://book.kbsu.ru/kbrinfo/kabardinfo/2_7/2_7.html;http://www.excel-eto-prosto.ru/
?s=yc2&yclid=5959032698412038227).

1. Ucrnionp3yss (QyHKIIMM CHUMBOJIBHBIX TIEPEMEHHBIX HAIHUCATh MPOrPAMMY,
koropas u3 ciioBa MHOOPMATUKA cocrasut cnoBo KUHO.

2. Ucnionb3yss (QyHKIIMM CHMBOJBHBIX TIEPEMEHHBIX, HAIMUCATh MPOTPAMMY
cocrasiienus u3 cioB TEPPUKOH, OITIEPA, MEJIMILINMHA cioso TPHO/I.

3. Hanucate u oTnaguTe mporpaMmy, IPOBEPSIONIYI0 — SIBISETCS JIM 3TO CJIOBO
MOJUAPOMOM (YUTAETCA OJJMHAKOBO «CJIEBA - HAIIPABO» U «CIpaBa — HAJIEBO)?

4. BeImonHuTE IYHKT 3 B 3JeKTpOHHOM Tabimie Excel, ecnu kaxxnas OykBa cioBa
3alrcaHa B OTICIbHON STYCHKH.

5. CocTtaBuTh mporpaMmy 3aMeHbl TIEPBOTO U MOCIEIHEr0 CJI0BAa MECTAMU, €CIU
KOJIMYECTBO CUMBOJIOB B CJIOBE MAaKCUMAJIbHOM JIJTMHBI O0JIbIIE 4.

6. BBecTu TeKCT B 3JEKTPOHHYIO TaOIUIly. 3aMEHHUTE Ka)X[[0€ BTOPOE CJIIOBO, €CITU
€ro JJINHA MEHbIIIE 3 CUMBOJIOB, HA MHMUMOE€ YHUCJIO, I€UCTBUTENbHAS YaCTh KOTOPOTO
paBHa KOJUYECTBY CHMBOJIOB B TPEIJIOKEHHU O€3 O3TOro CcjoBa, MHUMas —
KOJIMYECTBY CUMBOJIOB B JAHHOM CJIOBE.

7. [Tocne BbITIONHEHUS 1.6 cAENalTe BCE CUMBOJIBI B IPEIJIOKEHUN TPOITUCHBIMHU.
8. B snexktponHOM TabauIEe onpenenuTe KOJIMYECTBO COBMAJACHHN Map CUMBOJIOB
B JIBYX Pa3JIUYHBIX MPEITI0KCHUSX.

Q. 3aHecuTe B SUCHKY AJIEKTPOHHOM Tabmwuile jroboe cioBo. M3Menure dopmar

€ro MpeJCcTaBJICHNUs Ha Bce uMmeromuecs Mmoaudukanuu. CpaBHUTE PE3yIbTaTHI.

10. 3anecuTte B AueHKYy 1ies0e uynciio MeHbIe 255. [lepeBenure ero B CHMBOJIbHbBIC
dbopmatbl (CUMBOJ, TEKCT, IEHEKHBII, BpeMs, JaTa).

11. 3anecuTte B AUCHKYy Lies0e ynciio MeHbIe 255. [lepeBenute ero B CHMBOJIbHbBIC
dbopmatsl (CUMBOJI, TEKCT, IEHEKHBIN, BpeMs, JaTa).

12. 3anecute B sueliky nenoe yncao oonpuiee 300. [IlepeBenure ero B CMUMBOJIbHBIE
dbopmatsl (CUMBOJI, TEKCT, IEHEKHBIN, BpeMs, JaTa).

13.  BrmonHUTe TpacCUpOBKY (ITpoBepKa BEpUPUKAIHH) CISAYIOMIETO alrOPUTMA!


http://excelvideo.ru/
http://book.kbsu.ru/kbrinfo
http://www.excel-eto-prosto.ru/%20?s=yc2&yclid=5959032698412038227
http://www.excel-eto-prosto.ru/%20?s=yc2&yclid=5959032698412038227
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[ begin ]
I
Input(A)

I
L=length(A)

Print A, D, \VV end

not

14. Opopmute oTYET: pe3yibTaThl BHIMOJHEHUS 3aJJaHU U OTBETHl HA KOHTPOJIHHBIC
BOIIPOCHL.

KOHTpOJIbHLIe BOIIPOCHI:

1. YTto Takoe CHMBOJIbHBIE U TEKCTOBBIC HepeMGHHBIe? Kak onu 3aJar0TCsA
OIIPpCACIIAIOTCA Ha A3bIKaX BBICOKOI'O YPOBHA IIPOIrpaMMHUPOBAHHA, ACC€M6JI€p€,
QJICKTPOHHBIX Ta6HI/IHaX?

2. Kakue crangaptHbie pyHKUINN ONpeAesieHbl UIsl CHMBOJIBHBIX IEPEMEHHBIX ?

3. Yro HamedaTaeTcss B pe3yJbTaTe BBIMOJHEHHS TMPOrpamMMbl: a:=’aunkciy’;
m:=legth(a)-2; writeln(m)?

4, Yro HameudaTaeTCs B pe3yJbTaTe BBIMOJHEHUS MporpaMmbl: a:=aunkciy’;
b:=’signal’; c:=pos(b,a); m:=legth(a)+2; writeln(c,m-1)?

S. [lepeuniciure W onumKMTe HE MeHee S5 (YHKUMM, NpenHa3HAYeHHBIX IS
00paboTKU CUMBOJILHOM MH(OPMALIMK B JICKTPOHHOU TabJIHUIIe.

6. [lepeuniciure W onumMTE HE MeHee S5 (yHKIMI, MpeaHa3HAYEHHBIX IS
00paboTku cuMBOJIbHOM MH(popmaruu B [1ackae.

7. [lepeuniciure u onummuTe HE MeHee S5 (QYHKIMM, TpeaHa3HAYCHHBIX IS
00paboTku cuMBOJIbHOU nH(pOpMaIuu B belicuke.

8. [lepeunciure u onummTe HE MeHee S5 (QYHKIUM, TpeIHA3HAYCHHBIX JIJIS

00paboTKM CUMBOJILHON WH(GOPMAITUH .
Kakue pexxumbl hopMaTUpoBaHUs TEKCTOBOM HH(POPMAITUN UMEIOTCS B DJIEKTPOHHOM
Tabnuie?
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10. OTo0paxenne rpadpuyeckoii uHGopManum (IPOrpaMMHO H
uncrpymentapueM EXCEL m MATHCAD)

Leap pabdoThl: OBIAJEHHWE MPAKTHYCCKMMH HAaBBIKAMH OTOOpa’kKeHHUs
rpadudeckoil MHPOPMAIIMK TPOTPAMMHBIMH CPEACTBAMH U  YHHBEPCATHHBIMHU
nakeramu (Ha nmpumepe Excel Mat u MathCad.

KpaTkue TeopeTnyeckue cBe1eHHs.

IIpu 006paboTke OMOMEIUIIMHCKOW HWH(OpMAIMKM YacTO BO3HUKAET 3ajaya
oToOpakeHus rpadudaeckoil nHGOPMAITUH, KOTOPYIO MOKHO YCIIOBHO pa3[eiuTh Ha
CTaTHYECKYIO U TUHAMH4YecKyro. K cTaTudeckoit nHOpMaIuu OTHOCITCS pa3IudHbIC
rpauKd W TUarpaMMmbl, K JHHAMHYECKOW — JIBIDKYIIHECS 0O0BEKTHL. B mocimemHem
CJIy9ae MCTOB3YIOTCS pa3IMdHbIC MYJIbTUMETUHHBIC CPEICTBA.

[TockonpKy pa3mepsl dSKpaHa MOHUTOpAa W H300pakaeMoro OOBEKTa B
peaNnbHOCTH HE WACHTHYHBI, TO Ha TIEPBOM JTamle ¢ IMOMOINBI0 JIMHEWHBIX
npeoOpa3oBaHuil HEOOXOJMMO paccyuTaTh KOA(DQPHUIIMEHTH MacIITaOUpPOBAHUS TIO
OCSIM OpJIMHAT U abCITUCC.

I'paduueckas nndopmaiust oToOpakaeTcsi Kak MPOrpaMMHBIM IyTeM, TaK U C
MIOMOIIIBI0 HHCTPYMEHTApHs YHUBEPCATIbHBIX IPOrpaMMHBIX MoyJei tuna MathCad,
MatLab, Excel u T.n. B ciydae pa3paboTku NpOTrpaMM HCIOJIB3YOTCS S3bIKH
IPOrPaAaMMHUPOBAHMS BBICOKOTO YPOBHS WJIH CHEIUATU3UPOBAHHBIC S3bIKM U MAKPOCHI
YHUBEPCATBHBIX TPOrPAMMHBIX MOTYJICH.

IHocTpoenne rpaguyeckux 00bexkToB B deadu.

1) //QOuncTKa 0003HAYEHOI0 CEKTOPA

procedure TForm1.Button1Click(Sender: TObject);

var x0,x1,y0,yl:integer;

begin

x0:=strtoint(Editl.text); x1:=strtoint(Edit2.text); y0:=strtoint(Edit3.text); yl:=strtoint(Edit4.text);
/llmagel.Canvas.FillRect(Rect(0,0,305,21

//lmagel.Canvas.Brush.Style:=BsClear;

Imagel.Canvas.Pen.Color:=clWhite;//I{seT kouTYypa
Imagel.Canvas.Brush.Color:=clWhite;//lBet 3anuBku
Imagel.Canvas.rectangle(x0,y0,x1,y1);//11Bet nuauu
end,

/[Hauajyo
procedure TForml1.Button2Click(Sender: TObject);
begin
2) //Onpenenenne pa3mepa okna Imagel B nmukcenax X:(Imagel.ClientWidth),
Y:(Imagel.ClientHeight)
labell.caption:="Pa3zmep oxHa: Bricora '+inttostr(Imagel.ClientHeight)+' Illupuna '+inttostr(Image
1.ClientWidth);

/l

3) /TIpuMep MOCTPOECHHUSI NPSIMOYI0JILHUKA
Imagel.Canvas.Pen.Color:=clRed;//LIBet nunun
Imagel.Canvas.rectangle(0,0,305,217);//1Bet nuuuu
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I
4) /[TIpuMep NOCTPOEHHUs NPSIMOYI0JbHHUKA € 3aKKPYIJIEHHBIMM YIJIAMH

(Roundrect)

Imagel.Canvas.Pen.Color:=clblue;//IIset nmuaun
Imagel.Canvas.Roundrect(20,20,285,197,10,10);// Roundrect mocieaaue uudpsr 10,10
OonpeaACIsAIOT CTCIICHD 3aKPITICHHOCTH NPAMOYT'OJIbHUKA

Il

5) //kBagpaT CHPEHEBOI0 I[BETA, C 3eJIeHbIM 00BOI0M

(cBoiicTBa: Pen.Width, Pen.Color, Brush.Color)
Imagel.Canvas.Pen.Width:=3;//Tonmuna TuHIM KOHTYpa
Imagel.Canvas.Pen.Color:=clGreen;//I{seT KoHTypa THHHK
Imagel.Canvas.Brush.Color:=clFuchsia;//LiseT 3anuBku
Imagel.Canvas.rectangle(30,160,60,190);//1lBet nuuuu
Il

6) //KBaApaT CHPEHEBOI0 IBETA, C 3eJeHbIM 00BOI0M C INTPHXOBKOI

(coiicTBa: Pen.Width, Pen.Color, Brush.Color)
Imagel.Canvas.Pen. Width:=3;//Tonmuna nuHUM KOHTYpa
Imagel.Canvas.Pen.Color:=clGreen;//L{BeT koHTYypa JTUHUH
Imagel.Canvas.Brush.Style:=bsFDiagonal;//Tum mtpuxoBku
Imagel.Canvas.Brush.Color:=clFuchsia;//I{set 3anuBku
Imagel.Canvas.rectangle(220,140,270,190);//11Bet nunuu

I

7) //TlocTpoeHne TPEYroJbHUKA W3 JITHHUK
Imagel.Canvas.Pen.Width:=3;//TonmuHa TUHIUM KOHTYpa
Imagel.Canvas.Pen.Color:=clyellow;//I{BeT koHTYypa THHUH
Imagel.Canvas.Moveto(60,160);// YcTaHoBKka niepa Ha Ha4YaJIbHYIO TOUKY
Imagel.Canvas.LineTo(160,20);// Jluaust CHu3y BBEpX
Imagel.Canvas.LineTo (230,160);//JTurnust CBepxy BHH3
Imagel.Canvas.LineTo(60,160);//I"opu3oHTaIbHAS] HYKHSS JIMHHS
I

8) //MlocTpoeHre OKPYKHOCTH MJIM 3JIHIICA
Imagel.Canvas.Pen.Color:=cIBlue;//I{seT kouTypa
Imagel.Canvas.Brush.Color:=clLime;//I{ger 3anuBKku KOHTypa
Imagel.Canvas.Brush.Style:=bsSolid;//Tum mrpuxoBku
Imagel.Canvas.Pen.Width:=2;//Tonuinaa TMHUU KOHTYpa
Imagel.Canvas.Ellipse(120,70,190,140);// KoopauHaThl NpSIMOYTOJbHUKA B KOTOPOM
CTPOUTCS OKPYKHOCTh

9) //TlocTpoeHNe KOPUYHEBOI TOYKH B IIEeHTPE OKPYKHOCTH
Imagel.Canvas.Pen.Color:=clMaroon;//LIBeT KOHTYpa JIMHUU
Imagel.Canvas.Pixels[153,105]:=clRed;//¥Y ctaHOBUTh KpacHYIO TOYKY B KoopanHaTax x=150,y=110
1l

10) //Co3n1aHu€eH HAIMUCH OKOJIO OKPYKHOCTH (cTp 261)
Imagel.Canvas.Brush.Style:=BsClear;//Y cranoBuTh O€CIIBETHBIN IBET (JOHA
Imagel.Canvas.Font.Size:=9;//Y ctanoBka pa3mepa mpudra
Imagel.Canvas.Font.Style:=[fsBold,fsUnderline];//ycranoBka ctuis mpudros (PKupHsiid,
NOYEPKHYTBIN)
Imagel.Canvas.Font.Color:=clRed;//Y cranoBka nisera mpudta (KpacHsrii)
Imagel.Canvas.TextOut(155,105,'LlenTp okpyxHOCTH');//Y CTAaHOBKA TEKCTa HAMTUCH
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Il

IlocTpoenue rpaduyeckux 00bLEKTOB HA A3bIKe Java

Ha s3bike Java co3maHue rpauueckux H300pakKeHUl BO3MOXXHO B
nporpamMmax ¢ rpaduyeckuM HHTEpGEHCOM, y KOTOPBIX TJaBHOM JeHCTBYIOLIEH
enuHUICH sBsieTcs Gopma (00BeKT Kitacca JFrame). DTOT A3bIK TO3BOJISIET MOTYYUTh
npsiMON ocTyn K (popme U Hcmoibp3oBaTh Ooraryio 6ubnuorexy 2D u 3D rpaduku
U1 CO3MAaHUS NPWIOKEHWA W urp. JUIsi IpOCTOTBI pacCMOTPUM  IIPOCTEMIIMI
OpPUMETp MPOTrpaMMbl ¢ TpadudyecKuM HHTepdeiicoM, B MTPOU3BOJIBHONW YaCTH

KOTOPOW pUCyeTCs KpacHast JIMHHUS:

Import javax.swing.*;

import java.awt.*;

import java.awt.geom.*;

public class Examplel extends JFrame{
public void paint(Graphics g) {
super.paint(g); // BBI30B MeTO/1a pUCOBAHUS TIPEIKA
Graphics2D g2 = (Graphics2D) g;
Line2D lin = new Line2D.Float(100, 100, 250, 260);
g2.setColor(Color.RED);
g2.draw(lin);

¥
public static void main(String [Jargs){

Examplel s=new Examplel();
s.setVisible(true);
s.setSize(400,400);

¥
ks
Kak BUAHO U3 npencTaBIEeHHOTO NPUMEPA, OCHOBHOM JEUCTBYIOIIEH €IUHULIEN
nporpammbl siBisieTcss kiace Examplel, macnmemyemblii OT cTaHmapTHOTO Kiacca
dopmbl JFrame. B riaBHo# mporpamme (main) co3maeTcss 0OBEKT ITOrO Kiacca U
3a/1al0Tcsl HaualbHble pazMepsl popmbl 400X400. PucoBanre npoucxoguT B METONE
paint(), B kotopoMm coznaeTcsi 00bekT g2 kiacca Graphics2D, xoTopblii 1O3BOJISIET

oToOpakaTh JBYMepHbIe 00BeKThl. Jlaiiee, co3maercs oObekT lin ¢ koopauHaTamu
koH1oB 100,100 u 250, 260, koTopblii 1 oTOOpaxkaetcst Ha hopme

1) /O4ucTKa 0003HAYEHOT0 CEKTOPA
OcyiiecTBisieTcs: BbI30BOM MeToa ClearRect ¢ koopauHataMu npsMOyroibHO#M

30HBI, KOTOpasi MOJJICKUT OunCcTKe. CKa3aHHOE WILTIOCTPUPYET MIPUMED:
g2.clearRect(0, 0, 400, 400);

2) //OnpenesieHne pa3Mepa OKHA B IMHKCEJIAX:

Tak kak pucOBaHME MPOU3BOAUTCA Ha (opMe, TO BHYTpH Kkiacca (OPMBI
JOCTYIl K pa3MepaM OKHa MOXHO TOJIYYHTh 4Yepe3 ykazatelb Ha ¢dopmy (this) u
BbI30BOM MeToa getHeight() u getWidth().
int h=this.getHeight();
int w=this.getWidth();

3) //TIlpuMep MOCTPOEHHSI MPSIMOYTOJbLHUKA
public void paint(Graphics g) {
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super.paint(g); // Bei3oB MeTo1a pucoBanus mpeaka
Graphics2D g2 = (Graphics2D) g;

Rectangle2D lin = new Rectangle2D.Float(100, 100, 250, 260);
g2.setColor(Color.RED); // 3anath kpacHbIil IBET
g2.draw(lin);

PesynbTat pricoBaHus IPEICTABIEH HUKE

— =

4) //IIpuMep NOCTPOEHHUS NPSIMOYI0JbHUKA € 3aKKPYIJIeHHbIMHU YIJIAMHU

(Roundrect)

Graphics2D g2 = (Graphics2D) g;

RoundRectangle2D lin = new RoundRectangle2D.Float(100, 100, 250, 260, 40, 40);
g2.setColor(Color.RED);//LiBet nunuu

g2.draw(lin);//3apucoBka

Roundrect mocnemnue mudpsr 40,40 onpenesroT pa3Mepsl AyTH, KOTOpast CKPYTJISIeT
CTOPOHBI TIPSMOYTOJIbHAKA

5) //3akpalieHHBIH KBAAPAT CHHEI'0 IBETA
Graphics g2 = g;

g2.setColor(Color.BLUE);//I1er kxBaapara
g2.fillRect(100, 100, 250, 260);

7) //TlocTpoeHne TPEYIroJabHUKA HCIOIb3Ysl OJIUTOH
g2.setColor(Color.BLUE);//I1ser nunuu
int[] x={200,100,300};//co3ate Maccup x TO4YEK
int[] y={50,300,300};//co3nars maccuB y TO4YEK
g.fillPolygon(x,y,3); //puicoBars nosnron

8) //MlocTpoeHre OKPYKHOCTH MJIHM DJIHIICA

g2.setColor(Color.BLUE);//LiBet smurnca

g.fillOval(150, 150, 90, 150);//pucoBats smnunc, uentp B Touke 150, 150, mmpuna 90 nukcenew,
BeIcOTa 150

IHocTpoenue rpaduyeckux ABMAKYIIMX 00bekTOB Ha IlackaJie

Odvenpb 4yacTto xodeTcss "OXHMBUTBH' KapTHHKY, '"3aCTaBUTh"' UYTO-HHOYAb IBUTATHCS.
Kak cpenarb 3TO, HE WUCHOIB3YS AaHUMAIMOHHBIE MPOrpaMMbl CpPEICTBAMHU
moxayist Graph? JIBukeHHWE TPOCTBHIX OOBEKTOB MOXKET OBITh HMHUTHPOBAHO C
MIOMOILBIO HEKOTOPBIX HE OUEHB CIJIOKHBIX IPUEMOB.

I cnoco6. Imutauus ABWKEHHUA OOBEKTAa Ha OHKpaHE 3a CUYET MHOTOKPATHOTO
BBINIOJIHEHUS TIporpaMMmoii HaOopa JAEMCTBUIA: HapuUcOBaThb — May3a — CTEPETh
(HapucoBaTh B TOM K€ MECTE I[BETOM (POHA) — MU3MEHUTh KOOPJIMHATHI MOJOKEHUS
pHUCYHKA.

[lepen HavamoM  COCTaBl€HUST MpOrpaMMbl  HAJI0 MOPOAYMATh  OIHMCAHUE
«JIBUTAIOIIETOCS» O0OBEKTa, XapaKTep M3MEHEHUS KOOPAMHAT, OIpPEACIIIIONMNX
TEKylIee MOJI0KEHHE 00BbEKTa, AMANa30H U3MEHEHHUS U 1Iar.
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II cioco®. Unmro3ust [BUKEHHSI CO3/AaeTCsl MPU MOMOIIHM CHEMATBHBIX MPOLEAYp U
byHKIHiA.

@yuxyus ImageSize(x1, yl, x2, y2: integer) Bo3BpalllaeT pazMep mamsTH B OaifTax,
HEOOXOMUMBIA JJIsl pa3MEIICHHUS TMPSMOYTOJIBHOTO (parMeHTa H300pakeHUs, TIe
x1,yl — KoOpIMHATBHI JICBOTO BEPXHETO M X2, y2 — TpPaBOro HWKHETO YIJIOB
dbparmeHTa H300paKeHUs.
llpoyeoypa Getlmage(x1, yl, x2, y2:integer, var Buf) nomemaer B NnaMsTh KOIHUIO
NPSIMOYTOJIBHOTO (hparMeHTa u3oOpaxkenws, rae xl, ..,y2 — KOOpIWHATHI YTJIOB
¢dparmenTa uzobpaxenus, Buf — cnenmanbHas nmepeMeHHas, Kyjaa OyJIeT MmoMelIeHa
KONusl BUAeonaMaATu ¢ (pparmentom mzobpaxenus. Buf gomkna ObITh HE MeEHbIE
3Ha4YeHMs, BO3Bpamiaemoro ¢yskiuei ImageSize ¢ Temu ke KoopIWHATaAMHU.
Ilpoyeoypa Putlmage(xl, yl, x2, y2:integer, var Buf, Mode:word) BerBonur B
3aJlaHHO€ MECTO 3KpaHa KOMHI0 (parMeHTa M300pa)K€Hus, paHee MOMEIICHHYIO B
naMmaTe npouenypou Getlmage. X, Y — KOoOpAMHATBHI JEBOrO BEPXHErO yria TOTO
MecTa Ha »3KpaHe, Kyga OyAeT ckonupoBaH (parmMeHT wuzoOpaxeHusi; Buf —
crienuanbHas TepeMeHHas, OTKyaa Oepercs wuzoOpaxkenue, Mode — cmocob
xkonupoBaHus. KoopauHaTsl MpaBOro HUKHETO yIjla HE YKa3bIBAIOTCS, TaK KaK OHU
MOJIHOCTBIO OMPEEINAIOTCS pa3MepaMy BbIBOJUMON Ha 3KpaH KOMHUU M300pakKeHUs.
Koopaunats! 1€BOro BEpXHEro yriia MOTyT ObITh JIFOOBIMH, JUIIb Obl TOJBKO KOTIMS
YMECTUJIACh B Ipejesiax sKpaHa (€ciy KOIUs HE pa3MellaeTcs Ha SKpaHe, TO OHa He
BBIBOJIUTCS, U 9KpaH octaercs 6e3 usmeHenuii). [lapamerp Mode onpenenser cnocod
B3aMMOJICHCTBHSI pa3MeIaeMOM ¢ YK€ UMEIOIIUMCS Ha SKpaHe N300paxeHueM

IHpumepsi

1 Pa3zpaboTka nporpaMmsl, peajusyrouieil ABMKEHUE 110 TPACKTOPHHU
rpagu4yeckoro 00beKTa.

HUcxonHble TaHHBIE:
X,Y — KOOpJIMHATHI CTAPTOBOU TOUKH, TUII LIEJBIN.
d,t — mepeMeHHbIC I MHUIMATU3AMH TPadUIeCKOTO peKUMa

[IpomexxyTOuHBIE JIaHHBIE:
a,b—  mepemeHHble  JUIS  TOCTPOCHHUS  JUHWUM  MOpS,  THI  LEJbIHA
y0 — koopawHaTa i BBICOTHI TOJOXKECHHUS JIMHAM MOpPS, THIT IIEJIBIH

Hcnonp3oBanne MOIyJIe:

1. crtBxitouaer B cebs mporneaypbl ouucTku (clrscr) u 3aaepxkku sxpana(readkey);
2. graph mo3BossieT mpoBeCTH MHHUIMAIU3AIUS TPAQUUSCKOTO PEKUMA C TTIOMOIIBIO
nporeaypsl InitGraph; BkirogaeT B ceOsi mpoueaypbl U (QyHKIHH, O3BOJISIONINE
BBIPHCOBBIBATh I'PaPUIECKHUE OOBEKTHI M MMPUMEHATh K HUM Pa3IMYHbBIC THIIBI, CTHIIN
U 11BeTa 0(pOPMJIICHUS.

AJIropuTMHYECKasi CTPYKTYpa:

1. 1k mpsMoTo mepecuera for... to... do;

2. IHKI C pexyciaoBueM while ... do
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ANTOpPUTM NPOrpPaAMMBIL:
3aaHne UMEHH MPOTPaMMBbI
OTkpbITHE MOYIEH

. Hammmcanwue nipouenypsl «MOpe» € UCIOJIb30BAHUEM IIUKJIA MIPSIMOTO MEpecyYeTa
. Vaunumanuzanus rpaduueckoro pexxuma
. B 1uuxkiie ¢ mpeaycioBruem NMpoOU3BECTH PUCOBAHUE BOJIHBI M 3aJJaHUE JIBHXKCHUS
OBEKTa 10 TPACKTOPUU
. PucoBanmue rpadudeckoro oobexTa
. 3aaep>KKa BBIITOJIHEHUS IPOrpaMMBbl
. YCTaHOBKa Il1ara JBH>KCHUS
. 3akpbITHE TPaPHUUECKOro peKuMa
JlucTuHT IpOorpaMmsI:
program corablik;
uses Graph, Crt;
var d,t,x,y,y0,a,b: integer
procedure more(a,b:integer);
begin

moveto(0,y0); setcolor(blue);

for a:=0 to 680 do begin
b:=y0-round(sin(a*pi/180)*30;  lineto(a,b);

end;

1
2
3
4
5
(0)
6
7
8
9

end;
Begin
d := Detect; t:=2; InitGraph(d,t,");
y0 :=250; x:=600;
while x>=0 do
begin
cleardevice;
more(a,b);  setcolor(white);
y:=y0-40-round(sin(x*pi/180)*30);
MoveTo(x - 60, y + 40); LineTo(x - 40, y + 60);
LineTo(x + 40, y + 60); LineTo(x + 60, y + 40);
LineTo(x - 60, y + 40);
MoveTo(x + 35, y + 40); LineTo(x + 35, y - 60);
LineTo(x - 40, y + 40); LineTo(x + 35, y + 40);
delay(2500);
X:=X-2;{wae 0sudcenus}
end,
CloseGraph;
end.

2 PazpaboTka nporpaMMbl, peajin3yionlel nepeMenieHue mo JKpaHy
OKPYKHOCTH
Hcxomurie naHHbIe:

X,Y — HauaJabHbIe KOOPJAUHATHI IEHTPA OKPY>KHOCTH, TUII 1IEJIbIN.
I — paguyc OKpY>KHOCTH, TUIT LEIbIN
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d,t — mepeMeHHbIE [T MHUIHATH3AIIH TPadUIeCKOTO PEKUMA

[TpoMexyTouHbIE TaHHBIE:

dX — BeIMYMHA TIEpEMEIIICHHSI ITO OCH X, THII IIEIIbIN

dy — BeM4MHA TIEpEMEIIIEHHS 110 OCH Y, THIT I[CJTbIH

Hcnonb30BaHne MOAYJIEH:

1. crt Bkiarouaet B cebst mponeaypsl 0uucTKH (clrscr) u 3anepsxku sxpana(readkey);
2. graph mo3BoJiseT MPOBECTH MHUITMAIN3ALUS TPAPHUECKOTO PEKUMA C TIOMOIIBIO
npouenypsl InitGraph; BkItouaeT B ce0st mpoueaypbl U GYHKIIUHU, TTO3BOJISIFOIITUE
BBIPHCOBBIBATH rpaduyecKkue 0ObEKThl U MPUMEHSATh K HUM PA3IUYHbIC TUIIbI, CTUIIN
¥ 11BeTa 0(OPMIICHHSL.

AJITOpUTMHUYECKAS CTPYKTYpa:

1. mwmKx ¢ moctyciioBueM repeat ... until

2. YCIOBHBIU omeparop if... then...[else]

AJITOPUTM IIPOTPAMMBI:

1. 3amaHue UMEHH MPOTPaMMBbI

2.  OtkpsiTHE MOTYyTIEH

3. Huunmanuzanus rpadguueckoro pexuma

4. PucoBaHue paMKu BOKPYT SKpaHa

5. PucoBanue okpykHOCTH O€JIOr0 1IBETA

6. C nmomomrsto ycioBHoro oneparopa If ykaspiBaeTcsi cMeHa HanpaBJICHUS
JBUKEHUSI IIPU TOCTHKEHUU Kpasi 9KpaHa U BKJIIOYEHHE 3BYKOBOT'O IKpaHa

7. 3azepskKa BBIMOJIHEHUS TPOTrPAMMBI

8. PucoBanme uyepHO# OKPYKHOCTH

9. Pacder HOBBIX KOOPAMHAT

10. 3akpsiTHE TpaPUUECKOrO peKuMa

JluctuHr mporpaMmel
Program Multik;
Uuses Graph, Crt;
Var x, y, dy, dx, r, d, : integer;
Begin
d :=detect; t:=2;
Initgraph(d,t,");
Rectangle(0,0,GetMaxX,GetMaxY);
x:=100; y:=100;  dx:=10; dy:=10; r:=15;
Repeat
SetColor(15); Circle(x,y,n);
if y>=GetMaxY -radius then
begin dy:=-10; Sound(2000); end,;
if y<=radius the  begin dy:= 10; Sound(3000); end;
iIf x>=GetMaxX-radius the  begin dx:=-10; Sound(5000); end,;
if x<=radius then begin dx:= 10; Sound(4000); end;
Delay(1000);
NoSound,;
SetColor(0);
Circle(x,y,n);
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X:=x+dx; y:=y+dy;
Until KeyPressed,;
CloseGraph; End.

Hcnonb3oBanue rpapuyeckoro pexxuma Ha beiicuke

bazoBble moHATHSA pabOTHI B rpaueckoM peKuMe Ha SI3bIKE BHICOKOTO YPOBHS
bencux IIPEICTABJICHBI B IIpE3EHTAUU Ha canre
http://festival.1september.ru/articles/603216/.

Monutop MOxeT paboTaTh B HECKOJIBKHUX PEXKHUMaX, KOTOPbIE OTIUYAOTCS
JIpyr OT Jpyra paspemaromeid CrnocoOHOCThIO (T. €. KOJUYECTBOM TOYEK IIO
TOPU30HTAIM U BEPTUKAJH), U TAKXKE KOJIMYECTBOM pPa3IUYHBIX 1[BeTOB. CyIlllecTByeT
MHOTO Pa3JIMYHBIX TpadUuecKuX pPEKHUMOB, HO JJiI PUCOBaHHUS KapTHHOK B Basic
HauOoJee ynorpedutenbubl cienytomnme: 320x200 4 CGA,EGA,VG 2 640x200 2
ACGA.EGA.VG 7 320x200 16 EGA, VGA 8 640x200 16 EGA.VGA 9 640x350 16
EGA, VGA 12 640x480 16 VGA 13* 320x200 256 VGA.

JI71s1 yCTaHOBKM HYXHOTO Irpa)uyecKkoro pexxuma B IMporpaMMe HaJlo BHaJalle
Harmucath UHCTpYKIMi0 SCREEN, 0e3 Hee pucoBath OyaeT Henb3si. B mpocreitiem
cinyyae oHa BRI AUT Tak: SCREEN <pexum> - Hanpumep, SCREEN 12.

Kaxxnmas Touka »SKpaHa HMEET CBOM KOOpPAMHATBL. OTH KOOPAHHATHI
U3MEPSAIOTCS OT JIEBOT0 BEpXHeEro yria skpana (Ttouka (0, 0)) BmpaBo Mo ropu30HTAIH
(mo X) u BHU3 1o BepTUKaiu (1Mo Y). BodbmMHCTBO rpaduyecKux HHCTPYKIUN
TpeOyeT 3aJaHusl KOOPJAWHAT OTICIBbHBIX TOUYEK JKpaHa M IBeTa pucoBaHus. L[BeT
pUCOBaHUS 3aKOAUPOBaH IesbIMU ynciaamMu oT 0 1o 15 caemyromum obpazom: 0 —
yepHbidl (11BeT ¢oHa), § — TeMHO-cepbid, | — cuHuil, 9 — romy0Ooii, 2 — TEMHO-
3enenbii, 10 — sipko-3eneHblid, 3 — canaToBbld, 11 — sipko-canaToBblid, 4 — TEMHO-
KpacHblil 12 — SpKO-KpaCHbI, 5 — TEMHO-BHUIIHEBBIHN, 13 — SApKO-BUIIHEBBIN, 6 —
KOPUYHEBBIN, 14 — skenteiil, 7 — cBemo-cepbli, 15 — Oenbiil. Koabsl TeMHOTO U
SPKOr0 BAPUAHTOB OJIHOTO U TOTO K€ LIBETA OTJIMYAIOTCS Ha 8.

PaccmoTpum npocreiirie THCTPYKIUHA PUCOBAHMS.

PSET (X,Y) [,uBeT] — pucyercs ogHa TOYKA B 33JaHHON MO3WIMHU SKpaHa
(x,y). Ecniu mapameTp 1BeT 3ajaH, TO TOYKa MMEET 3TOT L[BET, MHA4Y€ OHa OyaeT
0enoil.

CIRCLE (X,Y),paguyc [ ,11BET | — pUCYETCs OKPY>KHOCTH C IIECHTPOM B TOUKE
sKkpaHa ¢ koopauHatamu (X,Y), ¢ 3aJaHHBIM paauycoM W uBeTtoMm. Ecnu mBer He
3aJ1aH, TO OKPY>KHOCTb OyJ1eT OeJo.

LINE (X1,Y1)—(X2,Y2) [ .uBer ] — pucyercs mnpsMas JHHHAS M3 TOUYKH C
koopauHaTtamu (X1,Y1) B Touky ¢ koopaunatamu (X2,Y2). Ecnu uBeT He 3ajaH, TO
JAuHUS OyneT Oemnoi.

LINE (X1,Y1)—(X2,Y2) [ ,uBeT | ,B — puicyercs npsiMOYroJbHUK 3aaHHOTO IIBETA.
Touku (XL, Y1) u (X2,Y2) 3apatoT aBe Jt00ble MPOTUBOMOJIOKHBIE BEPIIMHBI 3TOTO
PSIMOYTOJIbHUKA.

LINE (X1,Y1)—(X2,Y2) [ ,user ] ,BF — pucyeTcst npAMOYrojbHUK, 3aKpaIlleHHbIHI
3amanHeiM - 1BeToM. Touku (XIY1) wm (X2,Y2) onpeaenstor jABe JHOObIC
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IIPOTHUBOIIOJIOKHBIE BEPIIUHBI ITOTO NPSIMOYTOJbHUKA. TaM, rae B 3TUX UHCTPYKLMIX
croat X, Y, XI, X2, Y1, Y2, uBer, paauyc, MOTYT OBbITb 3alMCaHbl JIOObIE
apumeTnyecKkue BbIpakeHus, HO OykBol B u BF sBisitorcss cocTaBHOUM YacThbio
uHcTpyKIuU LINE 1 10mKHBI OBITH 3aITMCaHbl HUMEHHO TaK.
PAINT (X,Y), uBeT 3akpamivBaHus, IIBET I'PAHMIBI 3Ta WHCTPYKIMS 3aKpallliBacT
00JIaCTh PKpaHa, OTPAHUYECHHYIO JIMHUAMM 3aJaHHOro IBera, Touka (X,Y) momkHa
ObITh BHYTpU 3TOM oOmactu. [lpu MCHoNb30BaHUU STOM HMHCTPYKIIMU BO3MOKHBI
CJIeIyIOUIUE TPU PACIIPOCTPAHEHHBIE OIITMOKHU.
1. Touka (X,Y) HaxomuTcs HE BHYTPH, a BHe TpeOyemoi oOnactu. Torma Oyner
3aKpalleHa BHEIIHSS IO OTHOIICHHIO K TaHHOM 00JIaCTH YacTh KpaHa.
2. 3akpammBaemasi 00J1acTh HE OrpaHWYEHA CIUIONIHON JIMHUEH OJHOTO I[BETAa WU B
uHCcTpyKimu PAINT HeBepHO yka3aH nBeT rpaHunbl. Torga LBET «BBIPBETCS
Hapy>Ky» U 3aKpacHUT BECh dKPaH.
3. Touka (X,Y) momamaer Ha MECTO 3KpaHa, MMEIOUIEE LBET rpaHulpl. Torna
3aKpallvBaHUe cpa3y MPEKPaTUTCS.
Ilpumep ucnonvzosanus UHCMPYKYUU.
SCREEN 9
[IOCTaBUM HECKOJIBKO TOUYEK Pa3HOIo LIBETA
PSET (20,20), 12 PSET (30,20), 14 PSET (25,30), 11
HapHUCYEM JIBE OKPY>KHOCTH
CIRCLE (200,100), 50,1 CIRCLE (300,100), 70 ,5 REM
HapucyeMm TpeyrosbHUK U3 TpeX JIMHUU
LINE (200,200)—(250,200), 10 LINE (250,200)—(225,250), 10 LINE (200,200)—
(225,250), 10
HapUCyeM MIPOCTOM U 3aKPALLIEHHBIN NPSIMOYTOJIbHUKH
LINE (20,200)—(70,250), 6, B LINE (20,270)—(70,300), 9, BF
3aKpacuM HapHUCOBAHHBIN paHee TpeyroibHUK cuHuM 1BetoM PAINT (225,220), 1, 10
I'paduka B Excel.
Beiaensem ssueiiky ¢ JaHHBIMM , KOTOPBIE HaJ0 Pa3MECTUTh Ha
nuarpaMMe. AKTUBU3HpYETCs HHCTpyMeHT Macrep quarpamm (uimn «BctaBkay,
«JlnarpaMmbl» Ha MaHeu HHCTPYMEHTOB «CTaHaapTHas». BHUMaTensHO
IIPOCMATPUBAEM BCE 3aKJIAJKH KaX/I0I0 OTKPBIBAIOLIUECS OKHA MAacTEPA CO3/1aHUs
JarpamMMm M BBITIOJTHSIEM HEOOXOANMBIE TSl peanu3alii Leau GyHKIIIH.

I'paduxa B MathCad.

Jns  moctpoenust rpadpukoB B Mathcad MOXHO  BOCIOJIB30BATHCS
¢bynkuueid Berapka > I'pagpuk > Tun rpaduka uim naHenpl0 HWHCTPYMEHTOB
I'padpux. IlopnepxkuBatorcs cneayromue Tunbl TpaduxoB: aBymepHbid ("X-Y
rpadux"); B mnomspHbix KoopauHatax ("IlomsipHbiii rpaduk"); JMHUM ypOBHSA
("Koutypusiii rpaduk"); cronbuatas nuarpamma ("3D mnanenu"); NMOBEPXHOCTh
("TToBepxHocTtHbI rpaduk"); BekTopHbIH ("BekTopHoe mone").

AHUMAaNUA




175

C moMOIpI0 aHWMAIMU TOJh30BAaTENhb MOXET CHAeNaTh JTIO0YI CKYYHYIO
npeseHTanuio Power Point Gonee mpuBiieKaTeNbHONW, WHTEPECHOW M TUHAMUYHOM.
AHuMarusi - 3TO BH3YaJbHBIH WJIH 3BYKOBOH 3(PQEKT, KOTOPHIi MOXET OBITH
n00aBJIeH K TEKCTY WM TpaguyeckoMy OOBEKTY ciaija (TEKCT WiIh U300paKeHHE B
JBMKCHHH, BBIJICIICHUE I[BETOM, U3MEHEHHE mpudTa U T.1.). [[paBUIBHO HCIIONB3Ys
aanManmio Power Point monp30BaTens MOKeT ObITh YBepeH, YTO MHPOpMAIUI OyIeT

ayudmie — 3anomuHaTthes.  Camble  pacnpocTpaHeHHble — Takue 3 EKThI:
-Bxon u BbIXOn Tekcra; -U3meHenue riyOuHa Tekcta; -/loOaBlieHHE pa3iIMUYHBIX
3BYKOB.

AHMMAaINIO MOJIb30BaTEIb MOXKET JOOABUTH K OTACIBHBIM O0BEKTAM Cllaiiia, K
caMHM CTpaHHIlaM cjlaija Wi K rpynmne ciaigoB. B mpesenramuu Power Point
OOBEKThI MOTYT TOSIBIATHCS B OINPEICICHHOM, 3aJaHHOM TOPSAKE, MEHATHCS BO
BpeMsI JEMOHCTPAIMHU CIAKJIOB, 4 IO OKOHYAHUIO aHUMAIMU - UcYe3aTh. Enie MoXHO
YKa3bIBaTh BpEeMsI MOKa3a JIsl KaKJI0r0 00BEKTA OTIAEIBHO.

K kaxnomy »snementy npeseHtauun Power Point monb3oBaTenb MOMKET
YCTaHOBUTH HECKOIBKO 3(P(HEKTOB OJJHOBPEMEHHO. AHUMAIIMIO MOXKHO 33]1aBaTh KaK B
peXUMEe COPTUPOBKHU CIIAMIOB, TaK U B OOBIYHOM pexume. Ellle CylecTByloT CXeMbl
aHUMAIlMKd - 3TO IMOCJEI0BATEILHOCTh YK€ TOTOBBIX 3(dektoB B Power Point,
KOTOpbIE 00JIeryaroT paboTy MoJIb30BaTells C IPE3CHTAIUEH.

AHuManus co3jaHa Jisi TOTO, YTOObI aKIIEHTHPOBATh BHUMaHHE YeJIOBEKa Ha
KOHKPETHBIX 3JIEMEHTAX, HO €CJIM €€ OYEHb MHOTIO, TO 3TO OTBJIEKAET U MOMPOCTY
pazmpaxkaer. llenp mpe3eHTanMu - JIOHECTH ONpPENETICHHYI0 HUH(POPMAIUIO
CJIYIIATEII0, a 3BYK WJIM aHUMAalXsl HE TOJHKHBI OTBJIEKATh OT CAaMOI0 JTOKJIA/Ia.

Komnexkumsi aHuManmii HaxXOOWTCS Ha pa3duyHbIX caitax. Hampuwmep,
http://prezentacii.com/animacii-dlya-prezentaciy.html

I'paduxa B Pyton
from turtle import * # IMoakrounM MOYIB Yepernarika
color('black’,'red") # yctanaBirBaeMm IBET mepa U IBET 3ATUBKU
speed(100)
1t(90)
k =100 # koo durpienT 111 HacTparBaHus Oojee yaoOHoro Maciirada
begin_fill()
for i in range(12): #yka3piBaeM YHCIIO IMKJIOB HEOOXOIMMOE 10 IMOJHOTO 3aBEPUICHHS
burypst
rt(60)
fd(2*k)
rt(60)
fd(2*k)
rt(270)
end_fill()
cnt=0
canvas = getcanvas()
for x in range(-100*k,100*K,K):
for y in range(-100*k,100*K,k):
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s = canvas.find_overlapping(x,y,x,y)
if len(s) == 1 and s[0] == 5:
cnt+=1
print(cnt)
done()
exit()

Ilopsiaok BhINOJTHEHUSI PAa0OTHI.
1. Hamucate ¥ OT/IaguTh MPOrpaMMy Ha SI3bIKE BHICOKOTO YPOBHS, CTPOSIIETOCS Ha
sKpaHe 00beKkTa o0pa3a COrjiaCHO OJIHOTO U3 BapUAHTOB: | - MATUKOHEYHAs 3Be3/a, 2
-yce€UeHHasi Mpu3Ma, 3 - PsIJ OKPYXKHOCTEH TMpU HU3MEHEHUsX JAHaMeTpa Io
r€OMETPUYECKOMY 3aKOHY, 4 -psi/i IPSMOYTOJIbHBIX TPEYTOJIBLHUKOB C U3MEHSIOIIUMCS
0 TAPMOHUYECKOMY 3aKOHY MEPUMETPOM, 5 -JI€CeHKa, 6 - CTyleH4yaTas Juarpamma
(3a7aeTcs mar u wioaab NPSIMOYTOJIbHBIX AJIEMEHTOB TUArPaMMBI).
2. Hamucare ¥ OTHaguTh MpOrpaMMy Ha S3bIKE BBICOKOTO YPOBHS IMOCTPOEHUS
JBIDKEHUS OKpYKXHOCTH 10 durype Jlnccaxy ¢ M3MEHEHHEM IBETa OKPYKHOCTH IO
TapMOHMYECKOMY 3aKOHY (3a/al0TCs: aMIUIUTY[bI, YacTOThl W (Da3bl HM3MEHEHHS
KOOPAHMHAT MO0 TAPMOHUYECKOMY 3aKOHY).
3. HamucaTtp W OTIaAuUTh NPOrpaMMy OTOOpaKE€HHsS Ha OSKpaHe mapadoibl U
KacaTeJIbHOM K HEN B TOUKE C 3aJJaHHBIMU KOOPJAWHATAMHU.
4. BbINOTHUTH MYHKT 2 C BBIBOJIOM CHMBOJLHON HH(OpMAIIUU Ha H300paKeHUE
(HauMEeHOBaHUE OCEeii, Ha3BaHUE TpaduKa, TEKYIIUX KOOPIUHAT ABUKEHUS [IapUKa.
5. Boimonauth 1.2 (6€3 JBMKEHUS — OTOOpa)KaeTcs TOJIbKO TpauK ABUKEHUS - U
u3MeHeHus B 1Bere) U m.3 B Excel . OroOpa3uth auarpaMMbl 3aJaHHOTO ydacTKa
KOOPJIMHAT JBUKEHUS.
6. Boimonauth 1.2 (6€3 JBMKEHUS — OTOOpa)KaeTcs TOJIbKO TpauK ABUKEHUS - U
usMeHenns B 1sere) n.3 B MathCad. OrtoGpa3uth TpexmepHbIi Tpapuk (GHUrypsl
Jluccaxy (TpeThsi KOOpAUHATA U3MEHSIETCS 10 TAPMOHUYECKOMY 3aKOHY).
7. B Excel B ogHOM M3 CTOJIOIOB 3HAYEHUS JIFOOOW TapMOHUYECKOH (DYHKIUH, BO
BTOPOM CTOJIOIIE — MPOW3BOJHOM JIaHHOM (PYHKIMHU, B TPETbEM — MPOU3BOIHOM
JTAHHOW (PYHKIIMW TIOJIYYCHHBIX C TIOMOIIBIO YUCJICHHBIX METOJIOB, B TPEThEM —
OTHOCHTENFHYIO Pa3HUILy 3HAYCHUH BTOPOTO M TpeThero crosdioB. OToOpa3uTh Ha
OJTHOM JTUCTE TPH rpaduKa OJUHAKOBOTO pa3Mepa: GyHKIIHs, MPOU3BOIHBIE (PYHKIINH,
pa3Huila 3HaueHuil. Crenarh BHIBOIBI.
8. Orobpa3uTh C TIOMOUIbIO MYJbTUMEIUHHBIX CPEICTB BO3HUKHOBEHHE
HKCTPACHUCTOJIBI.
9. OdopMuTh OTYET: OMHCaHUE TporpamMm (U AJITOPUTMOB K HHM), CKPHH-IIOTHI
BBITIOJIHEHHBIX TTYHKTOB, KPaTKO€ OMHCAHWE BBHITIOJIHCHHBIX JICUCTBHUI, BBIBOJIBI U
KpPaTKHE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
[Mpumeyanus: 1.8 — SBISETCS 3aJaHUEM JIOMOJHHUTEIBHON CIIOXKHOCTH (32 €ro
Ka4eCTBEHHOEC BBINOJHECHHE Ha SK3aMeHe (3adere) mpubapnsercs g0 6 0ajioB);
BMecTo (urypbsl Jluccaxxy MoxeT ObITh MNpeuioxkeHa (YHKIHS, OTOOpakarolas
JBUKEHUE TOYKH MO0 JI000H mapaMeTpuyecKy 3aJaHHOW KPUBOW C M3MEHSIOIIUMHUCS
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BO BpPEMEHHM KOOpJAMHATAMU WJIM CIUpaid; OMNUCAHUE AJTOPUTMOB MPUBECTU B
CIIOBECHOM U Tpadudeckoil popMmax, B cydae MOCIEAHETO JAOMYCKAeTCS «PyUHOID», a
HE NIeYaTHBIA BapUAHT.

KoHTpoJibHBIE BONPOCHI.

1. Kakum oOpa3zom oToOpaskaeTcsi CHMBOJIbHAsE UHPOpMaLKs B TpaueckoM peKkuMe
Ha S13bIKaX BBICOKOTO YPOBHSA?

2. KakuMm oOpa3om 3amarorcd IBeTa B rpa)uyeckoM M CHMBOJBHOM PEXHUMax Ha
S3BIKE BHICOKOTO YPOBHS?

3. Kak Bruncistores koahduineHTsl MacmradbupoBanus (mogodus) ?

4. CkonpKo U Kakue (Gurypsl OyAayT BBHIBEICHBI HA DKpaH B PE3yJIbTATE BHITOJTHCHHS
nporpammel:  «for ;=1 to 150 do begin x:=random(640); y:=random(480);
setcolor(random(15+i); Dec(i); end.»?

5. Kakue popmbl quarpaMm MOryT ObITh OTOOpaskeHbl B EXCel?

6. Kakue popmsl rpadmkoB MoryT ObITh 0TOOpaXkeHsl B MathCad?

7. Kakue WHCTpyYMEHTalbHBIE CpEACTBA UCIOJB3YIOTCS JUJIi  OTOOpa)KeHUs
TuHAMUYecKkux rpadpudeckux o0bekToB? (IIpuBecTM HaMMeHOBaHUS M TIEPEUYCHD
0a30BBIX BO3MOXKHOCTEH)
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11 . PaGora ¢ ¢pail10BbIMH CTPYKTYPaAMH

Hean padoThbl: OBlIaJileHUE MPAKTUYECKUMH PAOOThI ¢ (PallIOBBIMU CTPYKTypaMH Ha
S3BIKaX BBICOKOTO YPOBHS.

KpaTtkue TeopeTnyeckue cBeeHUsl.

Nudopmarnust Ha BHEINTHUX HOCUTENSIX XpaHUTC B Bujie ¢aiinos. Pabota ¢ daitnamu
SBJISIETCSI OUE€Hb BaXXHBIM BUJIOM pabOThI Ha KoMIlbioTepe. B (aitnax xpanurcs Bce: u
nporpaMmMHoe oOecrnieueHue, U uH@popMalus, HeoOxoaumas uisi nojszoBarens. C
daiinamu, Kak C JETOBBIMH OyMaraMu, MOCTOSSHHO MPUXOJUTCS YTO-TO JENaTh:
NEPENUCHIBaTh UX C OJJHOTO HOCUTEIS Ha APYTOM, YHUUTOXATh HEHYKHbBIE, CO3/]aBaTh
HOBBIE, Pa3bICKUBATh, IEPEMMEHOBBIBATh, PACKIIAAbIBATH B TOM WUJIM JIPYTrOM MOPSAKE
U Tp.

@aiin - 370 MHPOpPMALM, XpaHAIIAsCsd HAa BHEUIHEM HOCHUTENE U OObEIUHEHHas
OOILIMM UMEHEM.

JInsi mposICHEHUsI CMBICHIA 3TOrO MOHATHS YAOOHO BOCIOJB30BATHCS CIEAYIOIIEH
aHaJIOTMel: caM HOCUTeNb HH(pOopMaluu (IUCK) 0100€H KHUTe. MBI TOBOPUIIM O TOM,
YTO KHUTA - 3TO BHELIHSSA MaMATh YEJIOBEKa, @ MAarHUTHBIM JUCK - BHEUIHSS NaMsTh
KoMmnbioTepa. KHura coctout u3 riaB (pacckaszoB, pa3/esioB), KaKAbIH U3 KOTOPBIX
uMeeT HazBaHue. Taxke W (ailiibl UMEIOT CBOM Ha3BaHuA. VX Ha3pIBarOT MMeHaMu
¢aitnoB. B Hauane uiau B KOHIIE KHUTU OOBIYHO MPHUCYTCTBYET OrJIABICHHUE - CIHCOK
Ha3BaHUM IaB. Ha aucke ToXe €CTh TaKOM CIHCOK-KaTaJlor, COJAEp)Kallhid MMeEHa
XPaHUMBIX (halIoB.

Karamor MOXHO BBIBECTM Ha 3KpaH, 4TOOBI Yy3HaTh, €CTh JIU Ha JAHHOM JUCKE
HYKHBIN (hai.

B xaxngom (paiine XpaHUTCS OTHAENbHbI HMH(DOPMALUMOHHBIA OOBEKT: JOKYMEHT,
CTaThsl, YUCIOBOM MacCHB, MporpaMma M mp. 3akitoueHHas B (ailsie nHopmanus
CTAHOBUTCSI aKTUBHOM, T. €. MOXKET OBITh 00paboTaHa KOMIBIOTEPOM, TOJIBKO TOCIE
TOTO, KaK OHa OyJIeT 3arpy»KeHa B ONEPATUBHYIO NaMsTh.

JIroboMy MoIb30BaTENIO, pabOTAOIIEMY Ha KOMIBIOTEPE, MPUXOAUTCA UMETH JIEJO0 C
¢aitnamu. Jlaxxe 11 TOTo, 4TOOBI MOUTPATh B KOMIIBIOTEPHYIO UTPY, HY’KHO Y3HaTh, B
KakoMm (aiijie XpaHUTCS €€ MporpaMma, CyYMETh OTBICKaTh OTOT ¢ain u
UHUIHAIN3UPOBATh pabOTy MPOrpPaMMBI.

PaGoTa ¢ ¢aiinamMu Ha KOMIBIOTEPE TPOUZBOJUTCS C TTOMOIIBIO (PaiJIOBON CUCTEMBI.
daiinoBass cucrema - 510 dyHkuuoHanbHas yacte OC, obecneuynBaromas
BBITIOJTHEHWE onepaluii Hal daitiamu.

YToObl HAMTH HYX HBIM (aiii, MOJb30BATEIIO TOJKHO OBITh U3BECTHO: a) KaKOE UM y
daiina; 0) rae xpaHuTces Qai .

Nms paiiaa

[IpakTyeckn BO BCEX ONEpPALMOHHBIX cHUCTeMax UMs (aiiia coCTaBiseTCs U3 JBYX
4yacTeu, pa3aelIeHHbIX TOUukor. Hanpumep:

myprog.pas

CneBa OT TOYKM HaxomuTcsi coOCTBeHHO uMsa (aitma (Ty-prog). Cremyromas 3a
TOYKOM 4YacTh MMEHHU Ha3bIBaeTcsl paciupeHueMm ¢aina (pas). OObIYHO B MMEHaX
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daitnoB ynorpebinstorcs JatuHCKue OykBbl W mudpel. B GompmmuctBe OC
MaKcHUMaJbHas IJIMHA paciupenus - 3 cumBoia. Kpome toro, ums Qaiina MoxeT U He
uMeTh pacivpeHusi. B omepammonHoi cucteme Windows B uMeHax (ailnoB
JIOIYCKAeTCsl MCIIOJIb30BAaHUE PYCCKUX OYKB; MaKCHMMallbHas JIJIMHA MMEHHU - 255
CUMBOJIOB.

Pacmiupenue ykasblBaeT, Kakoro poja uHMOpMaiusi XpaHUTCS B JaHHOM d(aiiie.
Hanpuwmep, pacupenue txt 00bIYHO 0003HaYaeT TEKCTOBBIN (paiti (COMEPKHUT TEKCT);
pacidpeHue pex - rpadudeckuid gaii (CoIepKUT PUCYHOK), Zip WM Tar - apXHUBHBINA
daiin (CoAepXUT apXWB - CXKaTyl HH(OpMAIMIO), pas - MPOrpaMMy Ha S3bIKE
[Tackans.

@ailnbl, coAepKAUIME  BBIIOJIHUMBIE KOMIBIOTEPHBIE  MPOTrPaMMbl, HMEIOT
pacmupeHus exe wiaM com. Hampumep, mporpamma mnomynspHou urpsl '"Terpuc
xpaHutcs B (ailne tetris.exe. MHuIManu3anuss OporpaMMbl HPOUCXOJIUT IYyTEM
3allMCH €€ B ONEpAaTHBHYI0 NaMATh M IepexoJa padoTel Ipoleccopa K ee
VCITOJIHEHHIO.

Jlornyeckue qucku

Ha ogHOM KOMITBIOTEPE MOXKET OBITH HECKOJIBKO JUCKOBOJIOB - YCTPONCTB pabOTHI C
muckamu. Kaxnomy JHMCKOBOAY TpUCBaMBaeTcs OJHOOYKBEHHOE wuMs (mocie
KOTOpOro craBuTCA JBoeTouMe), Hampumep A: B:, C:. Yactro Ha mnepcoHalIbHBIX
KOMIIBIOTEpPAX JAHUCK OOJIBIIOW €MKOCTH, BCTPOEHHBIH B CHCTEMHBIH OJOK (ero
Ha3bIBAOT JKECTKUM JHMCKOM), JEelAT Ha pasnensl. Kaknaplli U3 Takux pas3ziesoB
Ha3bIBAETCA JIOTUYECKUM AUCKOM, U emy npucBauBaerca ums C:, D:, E: u T. 0. Umena
A: n B: 00bIYHO OTHOCATCS K CMEHHBIM AMCKaM Majioro oonemMa - TMOKHUM IUCKaM
(nuckeram). HMX TOXE€ MOXKHO paccMaTpUBaTh Kak HMMEHA JUCKOB, TOJbKO
JIOTUYECKUX, KKl M3 KOTOPBIX MOJHOCTBIO 3aHMMAET peajbHbI ((U3ndecKuil)
muck. CnenoBatenbHo, A:, B:, C:, D: - 3170 BC€ nMeHa JIOTHUECKHUX JTUCKOB.

WNMsa norvyeckoro aucka, cojaepxamiero ¢ais, siBisieTcss nepBoi "KoopauHaToil'",
OmpeIeIAIoNIe MeCTO pacnoyioKeHus ¢aiina.

dailsioBasi CTPYKTYpa AUCKA

Bcsi coBokymHOCTh (haiijloB Ha JIHMCKE W B3aMMOCBS3CH MEXIy HUMHU Ha3bIBACTCS
¢paiisioBoit crpykrypoii. Paznmuunsie OC MOTYT NOIEpKUBATH PA3HbIE OpPraHU3aLUN
¢aitnoBbix cTpykTyp. CylIecTBYIOT J[BE pPa3HOBUAHOCTH (AMJIOBBIX CTPYKTYP:
IpOCTast, iU OJHOYPOBHEBAS, U HEPAPXUYECKAs - MHOIOYPOBHEBas!.

OnHoypoBHeBasi (pailyioBasi CTpYKTypa - 3TO MPOCTasi MOCIEI0BaTeIbHOCTh (hailiioB.
s otbickanus (paitia Ha JUCKE HOCTAaTOYHO YKa3aTh JMIb UM ¢aiina. Hampumep,
eciu ¢aiin tetris.exe HaXOUTCS Ha IUCKE A:, TO ero "MOJHBIN aapec" BBIMISIUT TakK:
A\tetris.exe

OnepallMOHHbIE CUCTEMBI C OJHOYPOBHEBOW (aillioBOM CTPYKTYpOM HCIONb3YIOTCS
Ha IPOCTEUIINX YYEOHBIX KOMIBIOTEPAX, OCHAIEHHBIX TOJHKO TMOKUMU JUCKAMH.
MHuoroypoBHeBas (¢aiijoBasi CTpyKTypa - JPEBOBHUJIHBIN (HMepapXHUecKuil) crocod
opranuzauuu (QaitioB Ha gucke. [Ins oOjeryeHus MOHUMAHUA 3TOTO BOIpPOCca
BOCTIOJIb3YEMCsl aHAJIOTMEH C TPAAUIMOHHBIM "OyMakHbIM" CIIOCOOOM XpaHEHHUS
uHpopmanuu. B Takoit anamormm (aitn mpeAcTaBiseTcs Kak HEKOTOPBIN
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03arJIaBJICHHbIN TOKYMEHT (TEKCT, pUCYHOK) Ha OyMa)xHbIX jucTax. Caeayromuii mno
BEJIMUMHE dJeMEHT (HalIoBOMl CTPYKTypbl Ha3biBaeTcsi KatajgoroMm. l[Ipomomkas
"OyMakHy0" aHalOTHI0, Karajmor OyAeM NpeAcTaBlIiATh KaK Manky, B KOTOPYIO
MO>KHO BJIO)KUTh MHOXECTBO JIOKYMEHTOB, T. €. (paitnoB. Karanmor Takke moiydaer
COOCTBEHHOE UMS (ITPEICTABHTE, UTO OHO HATMCAHO Ha 00JIOKKE MAIKH).

Karanor cam MOXeT BXOAUTh B COCTaB JAPYTOro, BHEIIHETO M0 OTHOLIEHUIO K HEMY
KaTajora. JTO aHAJOTMYHO TOMY, KaK IIalnKa BKJIAQAbIBAETCS B APYIYH IAIKy
Oonpiiero pasmepa. Takum 00pa3oM, KaXKIblii KaTajJor MOXET COJAEep>KaTh BHYTPHU
ceOs MHOXKECTBO (pailioB M BJIOKEHHBIX KaTajIoroB (MX Ha3bIBAIOT MOJKATAIOTAMH).
Karanor camoro BepxHero ypoBHs, KOTOPBIM HE BJIOKEH HU B KaKOM APYrou KaTajor,
Ha3bIBAETCSI KOPHEBBIM KATAJIOTOM.

B onepammonnoit cucreme Windows nns  oOo3HaueHust mMoHsTHS "kaTanor'
WCIIOJIB3YETCsl TEPMUH ''manka'.

['padprueckoe M300pakeHHE HEpapXUUYECKON (PalIoBOKM CTPYKTYpbl Ha3bIBAETCA
JIEPEBOM.

Ha puc. 1 umeHa kaTajoroB 3amucaHbl HpPONUCHBIMH OykBamu, a ¢aijioB -
CTPOYHBIMU. 371€Ch B KOPHEBOM Kartasiore uMmerorcd ase nanku: IVANOV u PETROV
u onuH (Qaitn fin.com. Ilanka IVANOV conepxkut B cebe aBE BJIOKEHHBIE MaNKu
PROGS u DATA. Ilannka DATA - nyctas; B nannke PROGS umerorcs tpu daiina u T.
1. Ha nepeBe KopHEBOU KaTajor 0OBIYHO H300paKaeTCsi CHMBOJIOM \.

IIyTs K daitay

A Tenepb IpeACTaBbTE, YTO BaM HYXKHO HAWTH ONpENENECHHbIA JOKYMEHT. [ sTOoro
HAJ0 3HaTh SIIMK, B KOTOPOM OH HaxOAMTCS, a TaKXKe "MyTh' K JOKYMEHTY BHYTpPH
AIMKA: BCIO TOCJIEOBATEIbHOCTh IAMOK, KOTOPHIE HYXHO OTKPBITh, YTOOBI
n00paThcs 0 UCKOMBIX OyMmar.

Btopoit koopauHaTol, onpeaenstone MecTo mojioxkeHus: ¢aina, sBiaseTcs myTh K
(paiiny na gucke. [yt kK ¢aiiny - 3T0 MOCIEA0BATEIBLHOCTh, COCTOSINAS U3 UMEH
KaTaJIOTOB, HAYMHAsl OT KOPHEBOI'O M 3aKaHYMBAsl TEM, B KOTOPOM HEMOCPEACTBEHHO
XpaHUTCs (ai.

Bot BceM 3HakoMasi ckazo4yHasi aHAJIOTHs MOHATUA "MyTh K ¢aiiny": "Ha nybe Bucur
CYHAYK, B CYHIYKE - 3adll, B 3alll€ - YTKa, B YTKE - SIWI0, B SMIE - UIJIA, HA KOHLE
kotopoit cmepTh Koieena'.

[TocnenoBarenbHO 3aMCaHHBIE UMS JIOTHYECKOTO IMCKA, MyTh K ¢aily u uMa Qaitna
COCTaBJISIFOT MOJIHOE MMs (halia.

Ecnu npencraBnenHas Ha puc. 1 ¢aiinoBas cTpykrypa Xpanutcs Ha aucke C:, TO
MOJIHBIE UMEHA HEKOTOPBIX BXOIAIIMX B Hee (DaillioB B CUMBOJIMKE OMEPALIMOHHBIX
cucteM MS-DOS u Windows BBEITIISIIT Tak:

C:\fin.com

CAIVANOV\PROGS\progl.pas

C:\PETROV\DATA\task.dat

Tadauna pasmenmienus ¢aiiion

Ceenenust o (aiinoBoit cTpykrype Jucka coaepkaTcsi Ha 3TOM K€ JHUCKE B BHJIE
Tabnuiel pazmenienus ¢ainos. Mcnons3ys daitnoyto cuctemy OC, moiab30BaTeNb
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MOXKET IMOCJIEI0BATEIbHO IPOCMATPUBaTh HA SKPaHE COJEPKUMOE KaTaJlOroB
(mamnox), mMpoIBUTasiCh MO JAepeBy (ailioBOI CTPYKTYpPHl BHU3 WUJIH BBEPX.

Ha puc. 2 nokasan npumMep 0TOOpaK€HUsI Ha SKpaHEe KOMIIbIOTEPA JIEpEBa KaTaJIOrOB
Ha JiornyeckoM jucke E: (J1leBoe 0KkHO).

B mnpaBom okne mpexacraBieHo coaepxkumoe nanku ARCON. ")To MHOXKECTBO
¢ainoB pa3nuuHbIX TUNOB. OTCIOa, HAIPUMEp, IOHATHO, YTO MTOJIHOE UMsI IEPBOTO B
cucKe ¢ailna cienyroliee:

EAGAME\GAMES\ARCON\dos4gw.exe

M3 T1abnuupl MOXXHO MNOJIYYUTh JONOJHUTENIBbHYI HH(popMauuoo o (daiinax.
Hanpumep, ¢aitn dosdgw.exe umeet pasmep 254 556 GaiitoB u O6b11 co3nan 31 mas
1994 rona B 2 yaca 00 MuH.

Haiing B TakoM cHHCKE 3amuch O HYXHOM (ailne, npumensis komanabl OC,
M0JIb30BATENIb MOXET BBIMNOJHUTh C HUM pa3IMYHbIE NEHCTBUA: WHULHMAIA3UPOBATH
nporpammy, cogepantyrocs B daitne; yganuts, nepeuMeHoBaTh, CKOMUPOBATh (aidil.

BBIHOJ'IHSITB BCC OTH OHGpaHI/II/I BBI Hay‘—II/ITeCB Ha IMMPAaKTUYCCKOM 3aHSATHUM.

- ‘U?--D051'13J'98 0458
dosdgw.exe

ke.exe

ke m'un.du-..

ke menu.dlg
| ke_score.dig
ke_font.bob

| ke_brick bob
il ke_| " infos. dig
ke il bob

PucyHok 2. I[epeBo KaTajaoroB

IMoab3oBaTeabckuii HUHTEP(enc

Jpy>XeCTBEHHBI MOIb30BATCIBCKUN HHTEPdEric

A Temepb MNO3HAKOMBTECh C HOBBIM ISl Bac MOHITHEM 'TOJIb30BATEIbCKUN
uHTepdeic".

Pa3paboTunku COBPEMEHHOIO0 MPOrPAMMHOTO OOECIeYeHUs CTaparTcsl CAeNaTh
paboTy TmoOJB30BaTENsl 3a  KOMIIBIOTEPOM  YJIOOHOHM, MPOCTOM, HAarJIsIHOM.
[ToTpebuTenbckre KauecTBa 000N TporpaMMbl BO MHOTOM  OIPEACIISIIOTCS
yA00CTBOM €€ B3aUMOJICHCTBHUS C TIOJIH30BATEIIEM.

dopmy B3aUMOJECHUCTBUS [IpOrpaMMBbI c I10JIb30BaTEJIEM HAa3bIBAIOT
NM0JIb30BaTEeILCKUM  HHTepdeiicoMm. VYnoOHas s mosb3oBarens  popma
B3aMMOJICHCTBHS HA3bIBACTCS JPYKECTBEHHBIM T0JIb30BATEIIbCKUM UHTEPPEHCOM.
OOBEKTHO-OPUEHTUPOBAHHBIN UHTEPPEIiC

WuTepdeiic COBpEeMEHHBIX CUCTEMHBIX W TMPUKIAIHBIX MPOTPaMM HOCUT Ha3BaHUE
00BEKTHO-OpPUEHTUPOBAHHOTO MHTepderica. [Ipumepom omepanMoHHON CHUCTEMBI, B
KOTOPOH peam30BaH 00bEKTHO-OPUEHTUPOBAHHBIN MTOAX 0, sBisseTcsT Windows.
OmneparionHasi cucteMa paboTaeT ¢ MHOXECTBOM OOBEKTOB, K YHCIY KOTOPBIX
OTHOCATCA: JOKYMEHTBI, IPOrPaMMbl, AUCKOBOAbI, IPUHTEPHI U APYrHe OOBEKTHI, C
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KOTOPBIMU MBI UM€EM JIeJI0, paboTasi B ONEPALIMOHHON CUCTEME.

JIOKyMEHTBI COAEpKAT HEKOTOPYI0 MH(OPMALUIO: TEKCT, 3BYK, KAPTUHKH H T. 1.
[TporpaMMbl UCTIONB3YIOTCS 11 O0OpaOOTKU TOKYMEHTOB. OTAENbHBIE IPOrPaMMBI U
JOKYMEHTBI HEpa3pbIBHO CBS3aHBI MEXIY COOOMH: TEKCTOBBIM peNakTop paboTaeT ¢
TEKCTOBBIMU JOKYMEHTaMH, Trpauueckuil penakrop - ¢ QororpapusiMu U
WUTIOCTpaLMSIMHU, IIporpaMMa 00pabOTKH 3BYKa MO3BOJISET 3aIIMCBIBATh, UCIPABIISATH
Y TIPOCIIYIINBATh 3BYKOBBIE (haiIbl.

JIOKYMEHTBI ¥ IPOrPaMMBbI - 3TO UHPOPMAIIMOHHBIE OOBEKTHI. A Takue 0OBEKTHI, KaK
JUCKOBOJIbI U TPUHTEPHI, ABIAIOTCA annapatHbiMH (¢puznyeckumu) odobekramu. C
O00BEKTOM ONEPALMOHHASI CUCTEMA CBS3bIBACT:

UM

rpaguueckoe 0003HaYEHUE;

CBOMCTBAQ;

MOBEJCHUE.

B unTepdeiice onepalluoHHONW CUCTEMBI AJi1 0003HAYEHHUS JOKYMEHTOB, MPOrPaMM,
YCTPOMCTB UCHOJIB3YIOTCS 3HAYKU (MX €IlI€ Ha3bIBAIOT MUKTOTPAMMAMM, UKOHKaMH) U
uMeHa. MM 1 3HayoK JaroT BO3MOKHOCTB JIETKO OTIMYUTH OAUH OOBEKT OT JIPYIoro.
C KaxxIpIM 00BEKTOM CBSI3aH OIpe/IeTICHHbIN HA0Op CBOMCTB U MHOXKECTBO JEHCTBHIA,
KOTOPBIE MOTYT OBITH BBIIIOJHEHBI HaJl 00OBEKTOM.

Hanpumep, cBONCTBaMHU JTOKyMEHTa SIBISIIOTCS €r0 MECTONOJIOXEHHE B (haiaoBOM
CTPYKType M pa3mep. JleHcTBUS HaJ JOKYMEHTOM: OTKPBITH (IIPOCMOTPETH WIIU
IPOCITyIIaTh), IEPEUMEHOBATh, Halle4aTaTh, CKOMIUPOBATh, COXPAHUTb, yIAJIUTh U Jp.
KonTekcTHOE MEHIO

OnepatioHHasi cucteMa 00ecreyrMBaeT OJUHAKOBBIN MOJIb30BAaTEIbCKUIN MHTEpQEC
npu pabote ¢ pa3HbIMH OOBeKTamMH. B omepaunuonHoil cucteme Windows miis
3HAKOMCTBAa CO CBOWCTBaMU OOBEKTa M BO3MOXKHBIMU HaJ HHUM JACHCTBUSMU
UCITOJIb3YETCSl KOHTEKCTHOE MEHIO (puc. 4) (111 BbI30Ba KOHTEKCTHOTO MEHIO CIIEyeT
BBIJICJIUTH 3HAYOK 0OBEKTA U IIEJIKHYTh IPaBOl KHOMKOMN MBIILIN).

MeHI0 - 3TO BBIBOJMMBIA Ha 3KpaH CIHMCOK, U3 KOTOPOrO ITOJIb30BATENb MOXET
BbIOHpaTh HY)KHBIN €My DJIEMEHT.

Bb160p HYXHOrO MyHKTa MEHIO MPOU3BOAMUTCS C MOMOIIBIO KJIABUII YIPABJICHUS
KypcopoM WJIM MaHUIyJsATOpa (Hampumep, Mblmu). Eciu BeIOpaTh MyHKT MEHIO
"CaotiicTBa", TO Ha SKpaH OyeT BbIBEICH CIUCOK CBOWCTB JAHHOT'O OOBEKTA.
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e R Cucrtema
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Pabora ¢ ¢ailiiaMu Ha si3bIKe BHICOKOIO0 YPoBHA (Ha npumepe Pascal-Ilackann)
CymiecTBEHHOM OCOOEHHOCTBIO BCEX PACCMOTPEHHBIX 1O CHUX MOp 3HAYEHUU
IPOU3BOIHBIX TUIIOB SIBJIIETCA HAIMYME B HUX KOHEUHOT'O, Hallepe/1 3aJJaHHOr0 YKCIia
KOMIIOHEHT. Tak, B 3Ha4eHMM MHOTOMEPHOIO MacCHBa JTO YHCIO MOXHO
OINPENENNTh, 3HAsI KOJUYECTBO KOMIIOHEHT I10 KaXXJAOMY M3MEPEHHIO, a B 3HAYCHHH
3alMCU 3TO YHUCIIO ONPEIENAeTCs KOJUYECTBOM U THUIIOM mosield. Takum oOpasom,
3apaHee, €lle J0 BBIIOJHEHUS MPOrPAMMBI, 10 3TOMY ONMCAHUI0 MOYKHO BBIJECIHTH
HEOOXOUMBIA 00bEM MaMATH MAIIUHBI ISl XpPAaHEHUs] 3HAYCHUHM MEePEeMEHHBIX ITHX
TUIOB. HO CymecTByeT OINpeneseHHbll KJacCc 3a1ad U ONPEICIICHHBIE CUTYyalluH,
KOI'/Ia KOJMYECTBO KOMIOHEHT (MyCTh AaXXe OJHOTO U TOTO K€ U3 M3BECTHBIX Y¥Ke
TUIIOB) 3apaHee OMNpEAeNIUTh HEBO3MOXKHO, OHO BBISICHAETCS TOJIBKO B IpoIecce
pemieHust 3agaun. [lo3TOMy BO3HHMKAaeT HEOOXOAUMOCTb B CIELHUAIBHOM THUIIE
3HAYEHUM, KOTOPBIE MPEACTABISAIOT COOOW MPOM3BOJIBHBIE IOCIENOBATEILHOCTH
AJIEMEHTOB OJIHOTO M TOTO € THUIlA, MPUYEM JJIMHA 3TUX MOCIEI0BaTEIbHOCTEN
3apaHee HE ONpeleNsieTcs, a KOHKPETH3UPYETCS B IPOLECCE BBINOJIHEHUS
IIPOrpaMMbl. JTOT THUN 3HAYEHUM MOJYYWJ Ha3BaHUE (PaMI0BOr0 THUNA. YCIOBHO
¢aiin B Ilackane MOXHO M300pa3uTh Kak HEKOTOPYIO JIGHTY, y KOTOpPOMl €CTh
HaAy4ajo, a KOHell He (PUKcHpyeTca. DJeMEHTHI (paiiyia 3amMChIBAlOTCS HA 3Ty JICHTY
MOCJIEOBATEIBHO JIPYT 32 APYIOM:

F ‘Fl F2 | F3| F4

rae F — umsa daiina, a F1, F2, F3, F4 — ero snemenTsl. ®aiin Bo MHOroM HalmlOMHUHAET
MarHUTHYIO JICHTY, HA4aJl0 KOTOPOU 3aIOJIHEHO 3alMCSIMH, a KOHEIl MOKa CBOOOJICH.
B nporpamMmupoBaHMM  CYIIECTBYET HECKOJBKO  pPa3sHOBUAHOCTEH  (ailnos,
OTJIMYAIOIIMXCS ~ METOJAOM  JOCTyna K  €ro  KOMIIOHEHTaM: daiiabl
M0CJIEI0BATEJIBLHOI0 10CTYNA U (pailjibl NPOU3BOJIBHOIO A0CTYIIA.

[IpocTelimuii MeTOA AOCTYINAa COCTOMT B TOM, 4YTO 1O (ailly MOXXHO JBUTATHCS
TOJIBKO MOCJIEIOBATENbHO, HAUMHASL C IEPBOTO €0 3JIEMEHTA, U, KPOME 3TOr0, BCEraa
CYILLIECTBYET BO3MOKHOCTh HayaTh MpocMOTp (aiiyia ¢ ero Havyana. Takum oOpaszoM,
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9TOOBI J00paThCcsl A0 MATOrO djeMeHTa daina, HEoOXOaUMO, Ha4aB C TIEPBOTO
AJIEMEHTA, MPOUTH Yepe3 Mpeablayle dyeThipe. Takue ¢aiapl Ha3pBalOT (hailaamMu
MOCJIe0BATEeJIBLHOI0 J0CTYNA. Y TOCle0BaTeNbHOTO (aiiia J0CTyNeH BCeraa JIMIIb
ouepenHo snemMeHT. Ecinu B mpoliecce pernieHus 3ajiayd HeoOX0IMM KaKou-11ubo u3
OPEeAbIAYIIUX 3JIEMEHTOB, TO HEOOXOJMMO BEpHYThCS B Hadalno Qaina u
MOCJIEA0BATEIBHO IPOUTH BCE €r0 AJIEMEHTHI JO HYKHOTO.
daiiabl MPOU3BOJILHOr0 aocryna IlackaJjs No3BOJSIOT BBI3bIBATH KOMIIOHEHTHI B
J000M Mopsiike Mo UX HoMmepy. BakHoi 0cOOEHHOCTBIO (halIoB ABJISETCS TO, UTO
JaHHBIE, cojepxaniuecs B (aiisie, mepeHocsTCs Ha BHelHUe Hocutenu. daitnoBblii
tun [lackans — 3TO €AMHCTBEHHBIM THUII 3HAYEHUW, TOCPEACTBOM KOTOPOTrO JAHHBIE,
oOpabaTpiBaeMble MPOTPAMMOM, MOTYT OBITH MOJYYEHBI W3BHE, a PE3YJIBTATHl MOTYT
ObITh TEpeAaHbl BO BHEIIHUKA MHpP. ODTO €IMHCTBEHHBIM THIl 3HAYEHHM, KOTOPBIN
CBSA3BIBACT NPOIPAMMY C BHEIIHUMH ycTporcTBamMu DBM.
JroOoii daiin uMeeT Tpu XapakTepHble 0COOEHHOCTU. Bo-TIepBbIX, Y HETO €CTh UM,
YTO JAa€T BO3MOXKHOCTh IIpOrpaMMme padoTaTh OJHOBPEMEHHO C HECKOJbKUMH
daiimamu. Bo-BTOpBIX, OH COAEPXKHUT KOMIIOHEHTHl OJHOrO THUIMA. [HUIIOM
KOMITOHEHTOB MOXET ObITh JIto00oM Tum Ilackans, kpome daitnos. MHbIMU cllOBaMH,
Heb3d co3aarh «daitn ¢aitnoy. B-TpeTsux, aivHa BHOBBH co3aBaeMoro (aitna
HUKAK HE OrOBapUBAETCS MPHU €ro OOBSABICHUU U OTPAHUYUBAETCS TOIBKO €MKOCTHIO
YCTPOMCTB BHEIITHEH MTAMSATH.
Daily10BbI THII UM NepeMeHHYI0 ¢aitsioBoro tuna B Ilackane MoxHO 3a1aTh
OJTHMM U3 TPeX CIoCco00B:
Type <ums_¢_tuna>=file of<tun_snemMeHTOB>;
<ums_(J_ Ttuna>=text;
<ums_¢_ tuna>=file;
3nech <ums_(¢_Ttuna> — ums (aitnoBoro tumna (mpaBuwibHbIA uaeHTU(UKATOpP); File,
of — 3apesepBupoBaHHBIe cioBa ((haiiia, W3); <THI DSJIEMEHTOB> — JO0O0W THII
[Tackains, kpome ¢aios.
[Tpumep onucanus aitnosoro tuna B [lackane
Type

Product= record

Name: string;
Code: word;

End;

Text80= file of string[80];
Var

F1: file of char;

F2: text;

F3: file;

F4: Text80;

F5: file of Product;

B 3aBucumoctn 0T cmoco0a OOBSBICHHS MOXHO BBIACIUTH TpU BUAa (ailios
[Tackans:
. Tun3upoBannbie Gaiel [Tackansi(3agatorcs nmpeatoxennem file of..);
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. TekcToBble (haiiel [Tackans(onpeaensiroTcss TUTIOM text);

. HeTunu3upoBanHeie (aiinsl [lackans(onpenensiorcs Tumnom file).

Crnengyer moMHUTH, 4yTO (pusmyeckue ¢ailabl HAa MAarHUTHBIX TUCKAaX U MEPEMEHHbIE
daiinoBoro tumna B mporpamme Ha [lackane — oObekThl pasznuuHbie. [lepemeHHbIE
daiinoBoro tuna B [Tackasie MOryT COOTBETCTBOBATh HE TOJBKO (hr3ndecKkuM (aitinam,
HO U JIOTHYECKHUM YCTPOWCTBAaM, CBSI3aHHBIM C BBOJOM/BBIBOJIOM HH(MOpPMAIIHH.
Hampumep, knaBuatype H 3KpaHy COOTBETCTBYIOT (paiiibl CO CTaHJIApPTHBIMU
uMmeHamu Input, Output.

Kak wu3BecTHO, Kaxabli TuUn JaHHbIX B Ilackaine, BooOIIe TOBOpPs, ONpeNEseT
MHO>KECTBO 3HaYE€HUN U MHOKECTBO OIEpaluil HaJ 3HAaYCHHUSIMHU 3TOro tumna. OJHaKko
HaJ 3HaueHUsAMHU QaitnoBoro Tumna [lackans He onmpeneraeHbl Kakue-1m0o onepainu, B
TOM YHUCJIE ONEpaluy OTHOIICHHWS W MPUCBAMBAHMS, TaK YTO JAXKE TAKOE IPOCTOE
NEeUCTBUE, KaK MpUCBaMBaHHWE 3HAYCHUs OJHOM (DaillioBOM TEpEeMEHHOU Apyroit
(daiioBoil IEpeMEHHOM, UMEIOIIEN TOT K€ CaMblil THIl, 3ampenieHo. Bee onepanuun
MOT'YT MPOU3BOAUTHCS JUIIbL C dJIeMeHTaMu (KoMrnoHeHTaMu) (aitnioB. EctecTBeHHO,
YTO MHOXKECTBO OIepaluid Haja KOMIIOHEHTaMu (Qailia ompenensercs THIIOM
KOMITOHEHT.

[lepemenHble (haiiIOBOro THMA HCHOJB3YIOTCS B IMPOTrpaMMe TOJIBKO B KauyecTBE
napamMeTpoB COOCTBEHHBIX U CTAaHAAPTHBIX MPOIEAYP U PYHKITUH.

OcHoOBHBIE MPOIEAYPHI U QYHKIMH JIJIs1 paOOTHI ¢ (halkaamMu:

1.lo Hayana pabGorel ¢ ¢aiiiamu B Ilackaje He00X0AMMO YCTAHOBHTH CBA3b
Mexay GainI0BoOM MepeMeHHOM U MMeHeM (PU3NYeCcKOro IMCKOBOro gaina:
Assign(<gaiinoBas_nepeMeHHas™, <uMs_JUCKOBOro_(aiina>)

Cnegyer MOMHHUTb, YTO HWMs JUCKOBOro (haiiyla mpu HEOOXOAUMOCTH JIOIKHO
coJlepKaTh MyTh JOCTyNa K 3TOMYy (pailiny, BKItouas uMs auckoBoaa. Ilpu sTom ums
JTUCKOBOTO (pailla — CTpOKOBas BEJIMYMHA, T.€. JOJDKHA OBITh 3aKJIIOYeHa B
anoctpo¢sl. Hanpumep:

Assign (chf, 'G:\Home\ Student\ Lang\ Pascal\ primer.dat’).

Ecnu myTh He ykazaH, To mporpamma OyzieT uckaTh (aili B cBoeM pabodeM Karajiore
U TI0 YKa3aHHBIM MYTsAM B autoexec.bat.

BmecTo uMenu auckoBOro daiiia MOXHO yKa3aTh HMS JIOTHUECKOTO YCTPOWCTBA,
KQ)KJI0€ U3 KOTOPBIX UMEET CTAaHJAPTHOE UM

CON — xoHCOJIb, T.€. KJIaBUATypa-TUCIUICH;

PRN — npuntep. Ecnu k KOMIbIOTEPY NOAKIOYEHO HECKOIBKO MPUHTEPOB, TOCTYII K
HUM ocyuiecTsisiercs no umenam LPT1, LPT2, LPT3.

He pa3pemraetcst cBsi3piBaTh ¢ OAHUM (puznueckuM ¢aiaom Oosiee oHON (aitioBoit
IIEPEMEHHOM.

2.1Tociie oxoHuyaHuss padorbl ¢ ¢aiiamu Ha Ilackase, OHH [JOJIKHBI OBITH
3aKPBITHI.

Close(<cnucok ¢aiaoBbIX IEPEMEHHBIX>);

[Ipy BBINOTHEHUM STOM MPOILEAYPHl 3aKPHIBAIOTCS COOTBETCTBYIOUIUE (PU3UYECKHE
daiinel 1 QUKCUPYIOTCS caenaHHble n3MeHeHus. ClieqyeT UMeTh B BHIY, YTO TPHU
BBITMIOJIHEHUH TPOIeayphl close cBs3b (paiiioBol MmepeMEHHONW ¢ UMEHEM AUCKOBOTO



186

daitna, ycTaHOBIIEHHAs paHee MPOLEAYPON assign, COXpaHAETCs, CIEAOBATEIbHO,
¢aitn MO’KHO TIOBTOPHO OTKPBITH 0€3 JAOMOJHUTEIBHOTO UCTIOIB30BAHUS TPOIEAYPhI
assign.

PabGota ¢ @aitnamu 3akirodyaeTcsi, B OCHOBHOM, B 3allMCH 3JEMEHTOB B (aill u
CUMTBIBAHUU MX U3 Qaitna. J{ns yao0cTBa onucanus 3TUX NPOUEAYp BBEAEM MOHSITUE
yKazaTelid, KOTOpPbIA ompenenseT MO3UIMI0 JO0CTyMa, T.e. Ty MO3uIluio ¢aiina,
KOTOpasi JOCTyMHA i YTeHUs (B pEeKUME UTeHUd), JUO0 Juisl 3amucu (B peKuUMe
3anucu). [lo3umusa daiina, cruemyromas 3a MOCIEAHEH KOMIOHEHTOM (aitma (miu
nepBasi Mo3uiusl Mmycroro ¢aina) momMedaercsl CleluadIbHbIM MapKepoM, KOTOPHIM
OTJIMYAETCS OT JIIOOBIX KOMIOHEHT (aitna. brarogaps sToMy Mapkepy onpeaensercs
KOHeIT (aiina.

3.JloaroroBka k 3anucu B ¢gaina Iackaus

Rewrite(<ums_¢ nepemeHHOI>);

[Tponenypa Rewrite(f) (rne f — umsa daitnoBoit nepemenHolN) ycTraHaBIuBaeT ¢daii ¢
uMeHeM f B HadanbHOE COCTOSIHHME PEXHMMa 3alHCH, B PE3yJbTaTe Yero yKa3aTellb
yCTaHaBJIMBaeTCAd Ha MepByilo no3uiuio ¢aiina. Ecnu panee B 3T0oT (paitn ObuiH
3alyCaHbl KaKue-IMOO AJIEMEHThI, TO OHM CTAHOBSTCS HENOCTYHNHBIMU. Pesynbrar
BBITNIOJIHEHMSI TTpoLieyphl rewrite(f); BBIMISIANUT ClieyromuM 00pa3om:

|

yK&:a'rem
4.3anmck B Paiia Iackans
Write(<umsi_¢ nepemMeHHO™>, <CIIUCOK 3alluCchu>);
[Ipu BeImOHEHUU mpoueAypsl write(f, X) B Ty MO3ULMIO, HA KOTOPYI MOKAa3bIBAET
yKa3aresb, 3aIUChIBACTCSA OYepeHasi KOMIIOHEHTA, TIOCTIe YeTo yKa3aTellb CMEeIIaeTCs
Ha CJEIYIONIYIO0 MO3WINI0. ECTeCTBEHHO, THUIT BBIPAKECHHSI X JIOJDKEH COBMAAATh C
TUTIOM KOMIMOHEHT (aitna. Pesymbrar geiicTBus mpoueaypsl write(f, X) MOXKHO
M300pa3uTh TaK:
CocrostHue ¢aiina f 10 BBITTOJIHEHUS POIIEAYPHI

F‘Fl F2 | F3

f
VHASATEIE
Cocrostaue ¢aiina f mocie BbIOJIHEHUS TPOLEAYPBI

F‘Fl Fr | F3 | x

f

VHATATENE
Jns TUNU3UpPOBAaHHBIX (HAMJIOB BBIMOJHACTCS CIEAYIOIIEe YTBEPXKICHUE: €CIH B
CIIMCKE 3aIIMCH TIEPSUYHCIICHO HECKOJIBKO BBIPAKEHUM, TO OHM 3aIlIUChIBAIOTCS B (paii,
HAauMHAasl ¢ IEPBOM JOCTYITHOW IMO3ULMH, & YKA3aTeJIb CMEIAETCS HA YHUCIIO MTO3ULINN,
PaBHOE YMCITy 3alIMCBIBAEMBIX BBIPAKCHUM.
S.Iloaroroska ¢aiiia k yrenuro Iackans
Reset(<ums_¢_ mnepemeHHOIr>);
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Orta mporeypa UIeT Ha JUCKE Y)Ke CYIIECTBYIONUH (halil U IEPEBOIUT €r0 B PEKUM
YTCHUS, YCTAaHABIMBAas YyKa3aTelhb Ha TeEpBylO mo3uruio (daitna. Pesymbprar
BBITIOJIHEHUS 3TOM MPOLEAYPHl MOXKHO U300pa3UTh CIEAYIOIIUM 00pa3oMm:

F ‘Fl F2 | | w

ymstam
Ecnu mpoucxoauT mombITKa OTKPBITH JIJIsl YTEHUSI HE CYIIECTBYIOLIUH eIlle Ha JTUCKe
daitn, To BO3HMKAET OIIMOKAa BBOJA/BBIBOJAA, W BBINOJHEHHWE MPOrpaMMBI OyaeT
IpEepBaHo.
6.Urenue u3 gaiiaa B [lackane
Read(<ums_¢ nepemeHHON™>,<CIHUCOK MEPEMEHHBIX>);
PaccmoTpum pesynbrat AeiicTBus mpouenypsl read(f, v):
Cocrosinue ¢aiina f 1 nepeMeHHOH V 710 BBIIOIHEHUSI IPOLIETYPHI:

F |Fl F2 F3 £ | Fi [....|Fk

f
- VEATATEIE
N ~

CocrostHue ¢aiina f u nepeMeHHO| v Iociie BBINOIHEHUS TPOLIEIYPHbI:

F [F F2 Fi| X Fi |....|Fk

f

- FEATATEIE
v Z

Jns  Tunu3upoBaHHBIX  (alIoB  TPU  BHIMOJHEHUW  mporeaypbl  read()
MOCJICIOBATEILHO CUMTHIBACTCS, HAUYMHASI C TEKYIIEH MMO3UIMKM YyKa3aTels, 4YUCIIo
KOMITOHEHT (pailyia, COOTBETCTBYIOIEE YMCITY TMEPEMEHHBIX B CIIUCKE, a yKa3aTellb
CMEIIIaeTCsl Ha 3TO YUCIIO TO3ULIHMA.

B OonpmmHCTBE 3amad, B KOTOPBIX HCIHONB3YIOTCA  (aiyibl, HEOOXOAHUMO
MOCJIEIOBATEIBLHO TepedpaTh KOMIIOHEHTHI M MPOU3BECTH UX 00paboTKy. B Takom
cllydae HEOOXOJAUMO WMETh BO3MOXHOCTH OMpPEENITh, YKa3bIBa€T JIM yKa3aTelb Ha
KaKyl0-TO KOMITOHEHTY (haiiia, WM OH YK€ BBINIEN 3a MpeAensl (aiiyia 1 yka3piBaeT
Ha MapKep KoHIa ¢aiina.

7.DOyHKIUA onpee/IieHUs JOCTHKeHUs KOHIA (aiiia B [Tackaue

Eof(<ums_¢ nepemeHHOI>);

Ha3Banue 3Toil QyHKIMM SBIISETCS CIOXHOCOKpalleHHbIM ciioBoM oT end of file.
3HaueHue ITON (QYHKIIMU UMEET 3HAUYCHHE true, eciau KOHel Qaiina yke TOCTUTHYT,
T.€. yKa3aTejah CTOUT Ha TIO3UINH, CICYIOIIEH 3a MOCIeIHEeH KOMIOHEeHTOH (aiina. B
NPOTHBHOM ciiydae 3HaueHue ¢pynkuuu — false.

8.U3menenue umenu ¢aiina B [lackane

Rename(<umsa_¢ mepemeHHOI™>, <HOBOE uMs_(paiina>);

3nech HOBoE uMSs_ (pailyia — CTPOKOBOE BBIpaXXEHHUE, COJIeprKalee HOBoe uMs (haiina,
BO3MOXKHO C YKa3aHHEM ITyTH JOCTyIa K HEMY.
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[lepen BbIMOMHEHHEM 3TOM MPOLEAYPHl HEOOXOIUMO 3aKPHITh (haiij, eciiu OH paHee
OBLII OTKPBIT.

9.Yunuroxkenue ¢aiiia B [lackase

Erase(<umsa_¢ nepemeHHOIT>);

[lepen BbIMOSHEHUEM 3TOM MPOLETYypbl HEOOXOAUMO 3aKPBITh (haidjl, €CI OH paHee
OBLIT OTKPHIT.

10.YHuuTO)KeHHe 4acTu (pailia OT TeKylleH NMO3MUIMH yKa3areJs 10 KOHIA B
ITackaJjie

Truncate(<umsi_¢ nepemMeHHOI>);

11.®Pajin Ilackaasa mMoxkeT ObITH OTKPBHIT AJsi A00aBJIEeHHUSl 3amuceil B KOHeLl

¢paitia
Append(<ums_¢ nepemeHHOI>);
TunusupoBannbie  ¢ainbl  [lackans.  J{nuna  mr000ro  KOMIIOHEHTa

TUMIU3UPOBAHHOTO (paiiyia CTPOro MOCTOSIHHA, T.K. THI KOMIIOHEHT OMpPEIeseTCs Ipu
ONKMCAaHWH, a, CJENOBATEeNbHO, OIpeneseTcs O00BbeM MaMATH, OTBOJIWMBIA IO
KOKIYI0O KOMIIOHEHTY. JTO JaeT BO3MOXKHOCTb OpPraHU30BaTh MpPSIMOW JOCTYI K
Ka)KJ0M KOMIIOHEHTE (T.€. IOCTYI IO NOPSAIKOBOMY HOMEPY).

[lepen nmepBeIM OOpalIeHUEM K MPOLIETypaM BBOJa/BbIBOJA yKa3zarTeib (aiia CTOUT B
€ro Hayvaje M yKa3blBaeT Ha €ro mnepBblil komMnoHeHT ¢ HoMmepoM 0. Ilocne kaxmoro
YTEHUs WIM 3aIUCH yKa3aTelb CABUTAETCA K CIEAYIOUIEeMY KOMIIOHEHTY (aiina.
[lepemeHnHble U BBIpRXXEHMS B CHMCKax BBOJAA M BbIBOAA B mpoueaypax read() m
write() 10oKHBI KMETh TOT YK€ THII, YTO U KOMIOHEHTHI ¢aitna [Tackans. Ecnu atux
MEPEMEHHBIX WA BBIPAKEHUI B CIIMCKE HECKOJBKO, TO yKa3aTelb OyJeT CMEIaThCs
nociie Kaxa0i onepannuu oOMeHa JaHHBIMH Ha COOTBETCTBYIOIIEE YHCIIO TMTO3UIIUH.
s obOnerueHus mepemeleHust ykazaTtens mo (aiiay M JocTyma K KOMIIOHEHTaM
TUTTU3UPOBAHHOTO (haiiia CyIEecTBYIOT ClIeUaIbHbIe TPOLEAYPHI U (PYHKIIHH:
fileSize(<ums_¢ nepemennoit>) — ¢ynkuus Ilackans, ompenenstomas 4YUCIO
KOMIIOHEHTOB B (paitse;

filePos(<ums_¢ mepemennoit>) — dynkius [Tackassi, 3HaYeHHEM KOTOPOH SIBISCTCS
TeKyIllas MO3ULUs yKa3aTels;

seek(<ums_¢ mepemenHoit™>,n) — mpouenypa [lackais, cMmemaromas ykazaTellb Ha
KOMITOHEHTY (paitia ¢ HomepoM n. Tak, mporeaypa seek(<ums ¢ mepemeHHOI>,0)
YCTAaHOBHUT yKasarelb B Havaso ¢aiina, a mporenypa seek(<ums ¢ mnepeMeHHOH>,
FileSize(<umsa_¢ mepemeHHOIT™)) yCTAaHOBUT yKa3aTeslb Ha MpU3HAK KOHIIA (paiina.
TexcroBble daiiabl Ilackansi. TexcToBeie ¢ailiabl NMpeaHa3HAYEHBI ISl XpaHEHUS
TeKcToBOM MH(opManuu. IMeHHO B Takux (Qainax XpaHsTcs, HalpuMep, UCXOIHbIE
TEKCThl TporpaMM. KOMITOHEHTHI TEKCTOBBIX (ailloB MOTYT WMETh IMEPEMEHHYIO
JUTMHY, 9TO CYIIECTBEHHO BJIMSAET Ha XapakTep paboThl ¢ HUMHU. JJOCTYN K KaKIou
CTpOKe TeKCToBOTO (aiina [lackanss BO3MOXKEH JHIIb MOCIEI0BATEIEHO, HAUMHAS C
nepBoi. K TekcToBbIM (haiizaMm mpuMeHUMBI MPOIEAYpHI assign, reset, rewrite, read,
write 1 ¢ynkuus eof. Ilpouemnypsl n pynxuum seek, filepos, filesize k HUM He
npumenstoTcs. [Ipu co3nannu TekcToBOro (paiina B KOHIE KaXI0# 3amUCH (CTPOKH)
craButcst crenuanbHbiii npuzHak EOLN(end of line — konen ctpokm). s
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OTIpEIENEHUS] JOCTHKEHHUSI KOHIA CTPOKH CYIIECTBYET OJHOWMEHHAs JIOTUYECKas
¢ynkus EOLN(<ums_¢ mepemeHHOIr™), KOTOpas IpUHUMAaET 3HA4YEHHUE true, eciiu
KOHEII CTPOKH JIOCTUTHYT.

dopma obpamieHus k mnpoueaypaMm write u read /Ui TEKCTOBBIX UM THIIM3HPOBAHHBIX
¢aiinoB oaMHAKOBA, HO UX UCIOJIH30BAHNE MPUHIMITAATIBHO PA3IMYaCeTCA.

B croucke 3amuchbiBaeMbIX B TEKCTOBBIM (aiiyl 3JIEMEHTOB MOTYT 4e€peoBaThCs B
IPOM3BOJILHOM TOPSAIKE YUCIOBBIE, CUMBOJIbHbIE, CTPOKOBBIE BhIpakeHHs. [Ipu aTOM
CTPOKOBBIE U CHMBOJIbHBIE 3JIEMEHTBI 3alTUCHIBAIOTCS] HEMOCPEICTBEHHO, & YUCIIOBBIC
U3 MAaIIMHHON (OPMBI aBTOMATHYECKH MPEOOPA3YIOTCS B CTPOKY CUMBOJIOB.

J TCKCTOBBIC Q)aﬁnm YI[O6H€€ AJIs1 BOCIIPpUATHA YCJIOBCKOM, a4 TUIIM3WPOBAHHLIC
COOTBCTCTBYIOT MAllIMHHOMY IIPCACTABIICHUTIO 06’beKTOB;

U TCKCTOBBIC CI)&fIJ'IBI, KaK IIpaBuJjI0, JJIMHHCC TUIIM3WUPOBAHHBIX

U JJINHa TEKCTOBBIX CI)&IZJ'IOB 3aBUCHUT HEC TOJBKO OT KOJIMYCCTBA 3annceﬁ, HO U OT

BEITUYMHBI IEPEMEHHBIX.
Tak, B TUNIM3UpoOBaHHOM (haiine uncia 6, 65 u 165 kak uensie OyayT MpPeaCTaBICHBI
OJIHUM U TE€M € 4YuCJIOM 0alT. A B TEKCTOBBbIX (haiiyiax, mociie mpeoodpa3zoBaHus B
CTPOKY, OHU OyAyT HMETh pa3Hyl JUIMHY. OTO BBI3bIBa€T MPOOJIEMBl MpHU
pacupoBKe TeKCTOBbIX (aitnoB. I[lycTh B TEKCTOBBIM (aitn muiryTcss MOIpsA
nenblie uncna (tuna byte): 2, 12, 2, 128. Toraa B daitne oOpazyercs 3anucs 2122128.
[Ipn mombITKE MpouyuTaTh U3 Takoro ¢aiiga MepeMeHHyK Tuma byte mporpamma
MPOYUTAET BCIO CTPOKY U BBIJACT COOOIIeHHEe 00 OmunoKe, CBSI3aHHOW C
MEePEINOTHEHUEM JINANA30Ha.

Ho, BooO111e-T0, Tako# (paityn He MOHUMAET HE TOJIBKO MaIllMHA, & U YEJIOBEK.

YtoObl M30€xaTh ATOM OIMMOKH, JOCTATOUHO BCTAaBUTh MpPH 3amucu B (aili mocie
KOKI0M nepemeHHo mpoOen. Torma mnporpamma Hpu KaKIOM YTEHUM Oeper
CUMBOJIBI OT mpobena A0 mpoOerna W TPaBWIBHO MpPeoOpa3yeT TEKCTOBOE
MPEICTABICHHUE B YUCTIO.

Kpome nponenyp read u write mpu padote ¢ TEKCTOBbIMU (haiijlaMU UCTIOJIB3YIOTCS UX
pazHoBugHOCTH readln u writeln. OTinune 3akitoyaercs B TOM, YTO MpoIeaypa
writeln mocne 3anmucy 3aJaHHOTO CMKCKA 3alUCHIBACT B (DA CrieUabHBIN MapKep
KOHIIAa CTPOKU. OTOT MNPHU3HAK BOCIPHUHUMAETCS KaK IEpeXoJ K HOBOM CTpOKE.
[Ipouenypa readln mocne cunThIBaHMS 33IaHHOTO CIMCKA UINET B (aiie Ccaeayromuii
MPU3HAK KOHI[A CTPOKHU U MOATOTABIMBAETCA K YTEHUIO C Hayalla CIEAYIOIENH CTPOKHU.
Ipumep pemenus 3agaqu ¢ Ppaitiamu Iackans

[Tycts HamM HeoOxoauMo chopMHUpPOBATH TEKCTOBBIN (haiin ¢ momoursto [lackans, a
3aTeM Mepenucatb U3 JAHHOro (Qaila BO BTOPOM TOJIBKO TE€ CTPOKH, KOTOpPHIE
HAYMHAIOTCA C OYKBBI «A» WIH «a.

Iosicnenusi: HaM ToHaA00ATCs Be (ainoBbie nepemennbie f1 u 2, mockoapky 06a
¢aiina TEeKCTOBbIE, TO TUI NEpeMEHHBIX Oyner text. 3amauya pa30OuBaeTcs Ha JBa
JTana: nepBblil — popMupoBanue nepBoro ¢aiisia; BTOpoil — yTeHue nepporo (daitna u
dbopMHpoBaHUE BTOPOTO.

JIst 3aBEpIICHHOCTH PENICHHS 3a7a4d €CTh CMBICT J00aBUTh €IIe OJHY 4YacTh,
KOTOpas B 3ajlaue SIBHO HE YKa3aHa — BBIBOJ Ha HKpaH COAEPKUMOI0 BTOPOTro daiina.
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[Tpumep nponenypsr Assign [lackans
Program primer;
Var f1,f2:text;

I,n: integer;

S: string;
Begin
{bopMupyem niepBoiii aitn}

Assign(fl, ‘filel.txt”); {ycTanaBiuBaeM cBs3b (aliIOBON IEPEMEHHOM C
duznyeckuM ¢aiiom Ha TUCKE |

Rewrite(fl); {oTtkpbiBaem (aiin ais 3amucw }

Readln(n) {onmpenenum KOIM4eCTBO BBOAUMBIX CTPOK |

fori:=1tondo

begin readln(s); {BBOAMM C KJIaBUATYPBI CTPOKH }

writeln(fl,s); {3anmuceiBaeM mocnaeg0BaTEILHO CTPOKHU B (paiiin}

end;

close(fl); {3akaHunBaem paboTy C mepBbIM (pailyioM, TENEpb HA TUCKE CYIIECTBYET
daiin c umenew filel .txt, comepskaiuii BBeieHHbIE HaMU CTpoku. Ha sTom
IPOrpamMMy MOXHO 3aKOHYHUTh, padoTy ¢ (ailjioM MOXKHO MPOJAODKUTH B IPYTON
nporpamme, B Ipyroe BpeMs, HO MbI IIPOIOTKUM }
{gacTh BTOpas: yTeHUE U3 neproro (daiisia 1 GopMUpPOBaHKE BTOPOTO |

Reset(f1); {oTkpbpiBaeM miepBbIi (aitn 1j1s aTeHus

Assign(f2, ‘file2.txt”); {ycTanaBiuBaeM CBsI3b BTOPOU (paiijioBoil mepeMeHHOM ¢
dbuznyeckum haiisiom}

Rewrite(f2); {oTKkpbiBaeM BTOpO# (haiii 715 3aMKCH }

{lanpie He0OX0AUMO TOCIIEIOBATEILHO CYUTHIBATH CTPOKU U3 TIepBOro (haiina,
MIPOBEPATH BBITOTHCHHUE YCIOBHS U 3alMCHIBATh HY)KHBIC CTPOKH BO BTOPOM (haii.
Jlyis aTeHust U3 TEKCTOBOTO (hailyia peKOMEHyeTCsl UCTIONB30BATh UK 10 YCIOBUIO
«TIOKa He KoHel (aitnay }

While not eof(f1) do
Begin
ReadlIn(fl,s); {cuntpiBaem odepenHyr0 CTPOKY U3 mepBoro (aiina}
If (s[1]="A’) or (s[1]="a’) then
Writeln(f2,s); {3amucpiBaemM Bo BTOPOi (haiisi CTPOKH, YAOBICTBOPSIONINE
YCJIOBHIO }
End;
Close(f1,f2); {3axanunBaem paboty c Qaitnamu}
{yacTb TpeThs: BEIBOJAUM Ha dKpaH BTOpou aitn}
Writeln;
Writeln(‘Bropoii daiin cogepKuT cTpoku:’);
Reset(f2); {oTkpbiBaeM BTOPOI (paiii i uTeHUs }
While not eof(f2) do {moka He koHel BToporo aiina}
Begin
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ReadIn(f2,s); {cuntbiBaeM ouepeHyrO CTPOKY M3 BToporo (aiina}
Writeln(s); {BbIBOIUM CTPOKY Ha SKpaH }
End;
End.

Padora c ¢gaiiiamu Ha si3bike Java

S3bIk MporpaMMUpOBaHus Java npeacTaBisieT OOMMPHBIA MEXaHU3M ISl JOCTyna U
MaHUOyJsAnuen (QaitlamMmu U smeMeHTaMu  aupekTopuit (mamok). HecmoTps Ha
OTPOMHOE OOWJIME  OINEpPAlMOHHBIX CHCTEM, JaHHBIM SA3BIK  MPEICTaBISET
YHHUBEPCaJIbHBIA MEXaHU3M paboThI ¢ (haimamu 17 TI0ObIX TUIOB (PAiIOBBIX CHCTEM:
FAT16, FAT32, NTFS, EXT3 wn.t.n. [Iporpammel Ha s3pIke Java i goctyma K
daitnam 0OBIYHO HCHONB3YIOT KJIACCHI, OMHMCAHHBIC B OMOMMoTeke java.io. B stom
pasjiesie Mbl PaCCMOTPHM TOJIBKOp camble HeoOxoawmble kiaccel: File, FileReader,
FileWriter, FilelnputStream, FileOutputStream.

Kanace "File" sBisiercss mone3HbIM WHCTPYMEHTOM JIJISl TTOJTydeHHsI WHGOPMAIUU O
¢aitnax u aAupekTopusax Kommbiorepa. OOBEKTHI 3TOro Kiacca caMu o cede He
OTKpBIBAIOT (ailliel M HE U3BIEKAIOT W3 HUX HUHPOPMAlMIO, B TOXE BpeMs
B3aMMOJEHCTBYS C ONEPALIMOHHON CUCTEMOW OHU MO3BOJIAIOT U3BJI€Ub HEOOXOIUMYIO
JUIS TI0JIB30BATENs. HHPOPMAIUIO

MeTtoabl kJacca Omnucanme

"File"

boolean canRead() Bo3Bpamaer true, ecnn u3 ¢aitia MOXET NMPOU3BOJUTHCS YTEHHE H
false B mpoTrBHOM Cityuyae

boolean canWrite() Bosspaiaer true, ecinm umeercss BO3SMOXXHOCTh MTPOU3BOJIUTH 3aITHCh B
¢aiin u false B mpoTuBHOM ciiydae

boolean exists() Bosppamaer true, ecim ykasaHHbii Qaitn cymectsyer u false B
IPOTHBHOM CJTydae

boolean isFile() Bo3sBpaiiaer true, eciu mo ykasaHHOMY NMyTH Haxomutcst Qaiin u false,

€CJIM 3TO JUPEKTOPHS

boolean isDirectory() = Bo3sBparuaer true, eciu no yka3aHHOMY IIYTH HaXOAUTCS AUPEKTOPUSI U
false, eciu aT0 (aiin

boolean isAbsolute() Returns true if the arguments specified to the File constructor indicate
an absolute path to a file or directory; false otherwise.

String getName() BosBpariaer uMs ykazanHoro ¢aiina

String getPath() Bosspaiaer nyth (MeCTO pacnosoxenus) daiiaa

String getParent() BosBpaiiiaet umsi TUpeKTOpUH, B KOTOPOH (aiisl HaXOAUTCS

long length() BosBpariaer pazmep (KouuecTBO 0aiT) yka3aHHOTO (aiiia

long lastModified() BosBpaiiaer gaty u BpeMs nociegHero n3MeHeHus (aiia

String[] list() BosBpamaer crnucok (aiyioB, KOTOpble HAXOMATCS B yKa3aHHOMH
THPEKTOPUHU

Example 1 illustrates how to use the class File to get information about the file. New
componets used in the example are the class JFileChooser that displays a dialog
(known as the JFileChooser dialog) that enables the user to easily select files or
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directories and the class JTextArea that allows to represent many linesa of text inside
a frame.

Example 1. Test of ""File™ class using GUI application
import java.awt.*;

import java.io.File;

import javax.swing.*;

public class Examplel extends JFrame

{
JTextArea outputArea = new JTextArea();//1
JScrollPane scrollPane=new JScrollPane( outputArea );//2
JFileChooser fileChooser = new JFileChooser();//3

public Examplel()
{ this.setLayout(new BorderLayout());
this.add( scrollPane, BorderLayout. CENTER ); //4
this.setSize( 400, 400 ); // 5 set GUI size
this.setVisible( true ); //6 display GUI
fileChooser.setFileSelectionMode(//7
JFileChooser.FILES_AND_DIRECTORIES );
int result = fileChooser.showOpenDialog( this );//8
it (result == JFileChooser.CANCEL_OPTION )//9
System.exit( 1 );//10
File name = fileChooser.getSelectedFile(); // monyunrs crmcok hainos
if (name.exists() ) ;// Ecnu daiin cyniecTByeT, TO BBIBECTH 0 HeM HH(OpMAIIUIO
String text="Wudopmarus o daiine:\n";
text=text+name.getName()+" cymectyet\n";
text=text+"Ito daiin? "+name.isFile()+"\n";
text=text+"Ito nupexropus? "+name.isDirectory()+"\n";
text=text+"J[nuuna ¢aiina: "+name.length()+"\n";
outputArea.setText(text);
if (name.isDirectory() ) // output directory listing
{ String[] directory = name.list();
outputArea.append( "\n\nCoxepxumoe aupexkropum:\n" );
for ( String directoryName : directory )
outputArea.append( directoryName + "\n");
} // end else
} // end outer if
// end FileDemonstration constructor

public static void main( String[] args )

{
Examplel application = new Examplel();

} /I xoHen rnaBHO# POrpaMMBI
} // xonerr kacca

[pu BeIOOpE manku C:/Windows mporpamMma BEIBOJHT CIIETYOINLYI0 WH(OPMAIIHIO:
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HNudopmanus o daiine:
Windows cymiecTByet
Oto daiin? false

Ot1o nupekropus? true
JmuanHa daitna: 0
CopnepkuMoe TUPEKTOPHUU:
activator.exe

addins

AppCompat

AppPatch

ARJ.PIF

assembly

atiogl.xmi
atisamu32.dll
ativpsrm.bin

bfsvc.exe

U eIie COTHU (aiioB

Knaccer FilelnputStream and FileOutputStream npenHasHaueHbl isi pabOThI C
OuHapHbiMH  (padimamu  ((daiyibl, TNpenCTaBICHHBIE KaK MacCUB 0aiT), KIIacChl
FileReader and FileWriter mo3Bonstor pabotath ¢ TeKCTOBbIMH (haiimamu. Kiacc
FileReader mno3Bossier 4MTaTh CHMBOJIBI M3 TEKCTOBOro (aitma. JlaHHBIN Kiacc
COIEPIKHT CIICAYIOIINE METOIBI

read() - BepHYTh OJIMH CUMBOJI U3 (haiiaa

ready() - Bo3Bpariaer true, ecim KoHer| Qaiisa eiie He JOCTUTHYT

read(char[] cbuf) - yutaTe Bce cuMBOJIBI TEKCTOBOTO (haiiia B maccuB "chuf"
skip(long n) - mpomycTUTh N CHMBOJIOB

close() - 3akpbITh daiin

Knacc FileWriter npemnasHadeH mis 3amucH B TEKCTOBble Gaiinbl. ComepKUT
CIICTYFOIIIUE METO/IBI:

append (char ¢) - no6aButs cumBoI "C" B KOHEI[ TEKCTOBOTO (haiiia

write(char ) - 3anucats B daiin cumBos "C"

write(char[] cbuf,int off, int len); 3amucars B daiin "len" cumBonoB u3 maccuBa cbuf,
UCIIONIB3YsS CMEIEHHEe OT ero Havajna 3ajanHoe mapamerpom "Off" cremyromiue
METOZIBI:

available(); Bo3Bpamaer uncio 6aiiT MHPpOpMALIUK, KOTOPBIE MOXKHO TPOYUTATH W3
daiina. [lpu oTkpeiTHM (aiiyia Bo3BpallaeT MIMHHY (Daila, B MPOIECCe YTEHUS
OPOMCXOIUT CHABHUT HEBHIUMOIO YKa3aTeasd M KOJIUYECTBO JOCTYIHBIX OaiT
yMeHbIaercs. Ecim 3TOT mapaMeTp paBeH HYIIO, 3TO 3HAYUT, YTO JOCTUTHYT KOHEII
daiina.

read(); mpounrats 1 6aiiT nHpOp™Marun u3 daiina
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read(byte[] b); 3anonauTs MaccuB b manHbIME U3 ¢aitra. KomnyecTBO mpounTaHHBIX
0aiiT OyJeT paBHO JUIMHHE MAacCHUBA.

read(byte[] b, int off, int len); ITpounrars "len" Gaiit u3 Qaitia 1 BHECTH JAHHBIC B
Maccus "b", HauMHas ¢ UHAEKCA, 3agaHHoro ynciom "off",

skip(long n); IMponyctuts "n" GaiiT, CMECTUB yKa3aTellb

Knacc FileOutputStream 3amuchiBaeT Mmociie0BaTeIbHOCTh OalT B daiin. JaHHbIiH
KJIACC COJIEPKUT CIICTYIOIINE METO/IBI:

close(); 3akpbITh (aiin.

flush(); IlpousBectn 3amuch HAKOIJICHHOW WH(popManuu B (aiiia, HO HE 3aKpPhIBATh
ero.

write(int b); 3anucarp gucio b B daiin.

write(byte[] b); 3ammcars maccuB b B ¢aiin. KonmmuecTBo 3amucaHHbIX OalT Oyaer
paBHO JITMHHE MaccuBa D.

write(byte[] b, int off, int len); Jlamubni meton 3amuceiBaet "len" OadT B aii,
UCTIONB3Ys JaHHbIC MaccuBa b, HaunHas ¢ nHaekca Off.

I[Ipumep nporpaMmbl, KOTOPasi YUTAET TEKCT € KJIABHATYPHI U 3aNIMCHIBAET €ro B
dain

IMopsiok BeInoIHEHUsI padoOTHhI.

1. U3yunTe TEOpETHUECKUI MaTEpHal.

2. CozpaiiTe B TEeKCTOBOM penakTope tadnuiy. Cxomumpyiite ee B Excel. Caenaiite
BBIBO/I.

3. Coznaiite TekcToBBIN (aiin B O1okHOTe. OTKpoiiTe ero B Word. CaenaiiTe BBIBOJ.
4. Co3pnaiite popmyisl B pucyHOK Kak 00bekT B Word Bepcun 10 u Boime. OTKpoiTe
ero B Bepcuu Hike 10. Caenaite BBIBOSI.

5. Co3pmaiiTe pUCYHOK B TEKCTOBOM (haiiie kak o0bekT. Otkpoiite ero B Paint.
Cnenaiite BLIBOI.

6. HanummTe u oThnaapTe MPOrpaMMy, BBHITIOMHSIONIYIO CIEAYIONINE IEHCTBUS:
OCYIIECTBIISIETCS] pacueT 3HAUCHU 3aJaHHON (DYHKIIMH B ONPECICHHBIX MHTEPBAJIC U
aroM M3MEHEHUs apryMeHTa, pe3yJbTaT 3allOMHUHAETCSs B TEKCTOBOM daiiie.
[MoxymariiTe, kak mpouynTath 3TOT (aiin B biokuore u Word.

7. Hanummre mporpaMMy Ha S3bIKE BBICOKOTO YPOBHS HWMIIOPTHPOBAHUS U
OKCIOPTUPOBaHUs (ailla U3 3JIEKTPOHHON TabyMlle B MAacCHUB, OINpPEACICHHOM B
000JI0UKE SI3bIKa BBICOKOTO YPOBHH.

8. CozmaiiTe M OTianbTe Ha A3BIKE BBHICOKOTO YPOBHS Mporpammy, (GOPMHUPYIONIYIO
NPOCTEUIIMN TEKCTOBBIM (haliil M OCYIIECTBISAET €ro IOCJIEA0BATEIbHOE YTEHHUE,
3aliCh B KOTOPOM COCTOMT W3 MEPEMEHHBIX pas3HbIX TUMNOB (Hampumep, OUO, rox
POKICHHS, HOMEP MEIUIIMHCKOW KapThl, 1aTa 3allOJTHEHHUS).

9. Hayuurech BBINOJHATH OCHOBHBIE (haiioBble omnepauuud B ucnoiabzyemonr OC
(kommMpoBaHMe, TIEpEeMEIIeHIE, yaJeHIe, TEPEUMEHOBaHUE (PaisIoB).

9. Odopmute oTUeT, BKIIOYAIOIINI OMUCAHUE NEUCTBUIA, MOTYYEHHBIX PE3YJIbTATOB,
KpPaTKUX OTBETOB Ha HE MEHEE YeM TPEX KOHTPOJIbHBIX BOIIPOCOB.
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KoHTposbHBIE BONPOCHI.

1. Yro naseiBaetcs (aitmom? Kak 3amgaercs ctpykrypa daitma? Kak ocymectsisercs
nouck uHbopmaluu B ¢aine?

2. Kak ocymecTisieTcs MOUCK (paiisia B KaTajiore U Ha si3bIKE BBICOKOT'O YPOBHSI?

3. Ilouemy ¢aiiabl ¢ pa3HbIM paclIUPEHUEM B UMEHU HecoBMecTUMBI? Kak MOXKHO
pelnTh 3Ty npodiemy?

4. YTO BBIMIOJIHSIOT IPOLEIYPHl OTKPBITHS U 3aKpbITHS (haiina?

5. B ueM 3akmtouaeTcs Ha3HaueHue (HalIoBbIX MEHEIHKEPOB?

6. Kak MOXHO onpeieIuTh HATM4Ke BUpyca B (aitie?

7. Kakum 006pa3oM MOKHO 3aIIUTUTH Gailll 0T HeCAHKIIMOHUPOBAHHOTO JIOCTYyTA?

8. UTo Takoe TUMHU3UPOBAHHBINA U HETUIIM3UPOBAHHBIN (aiin?

9. Kak MO>XHO pa3MecTUTh OJIUH (aiiil Ha HECKOJIBKUX HOCUTENSAX HH(popManuu (eciu
OH HE MOMeEIaeTCs Ha OAuH)?

10. Kakum 00pazoM MOKHO IPOYECTh coziepkuMoe (aitia o Oaira?

11. Kak MoxHO HaWTH (aili Mo KOHTEKCTy, eciu uMs (ailla Heu3BeCTHO (B
MEHEJKEPE, ONIEPALMOHHON CUCTEME U HA SA3BIKE BBICOKOT'O YPOBHS)?

12. KakuM 00pa3oM MOXHO €O37aThb CEMAaHTUYECKYIO CTPYKTYpY (ailjioB, cBA3aB MX
IO OIPEIEIIEHHBIM 3JIEMEHTAM?

13. Kakyto (ailioByt0o CTpYKTYpy HCIOJB3YyEeT OIEpalMoOHHAas CHUCTEMa Ha BalluX
KOMITbIOTEPAxX (MPOCTYI0, MHOTOYpPOBHEBYI0)? UTO 3TO Takoe?

14 Yrto Takoe mojap30BaTENbCKUI HHTEp]EIC onepamoOHHON CUCTEMBI?

15. UYem xapakrtepusyercsi 00bekT-haiim (C  TOYKHM 3peHHs  OOBEKTHO-
OPUEHTUPOBAHHOTO MOAX0/a)?

16. Kakum 06pa3oM MOKHO y3HATh CBOMCTBA OOBEKTA WM BBITIOJIHUTH JIEUCTBUE HAJT
HUM?
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12. Utepauus u pekypcusi: He00X0JUMOCTb M OPraHU3aALMA

Lean paGoThl: OBIaJCHUE HABBIKAMU OpraHU3alMil UTEePAlMOHHBIX
BBIYHMCIIUTENBHBIX MPOIIECCOB C UCIIOIB30BAHUEM AJIEKTPOHHBIX TAOIUI] U SI3bIKOB
IPOrpaMMHUPOBAHMS BBICOKOTO YPOBHSI.

Kpatkue TeopeTruyeckue cBeeHUsI.

CymHocTh  MeETOJa UTepaldid  3aKIoYaeTcss B IOCTPOCHUH  PEKYPPEHTHOM
IOCJICAOBATEIPHOCTH YHUCEN, CXOMSAIICHCS K peIIeHrio, Mo GopMyle X = U(Xy),
xk=0,1,2,..., rae xo=[a,b] -nponsBonbHas TOUKA.

WUteparuss - 3TO IMKJI, YYaCTOK MPOTPAaMMHOIO KOJa, KOTOPBIM BBIMOJHICTCS
HECKOJIBKO pa3 MOJAPAJ IO TE€X IMOp, MOKAa HE BBIMOJHUTCS ONPECIEHHOE YCIIOBUE,
WJIM 7K€ 10 OECKOHECUYHOCTH.

Nteparun MCHONAB3YIOTCSA JJI1 TOTO, YTOOBI TMOBTOPUTH TO WM HHOE JCHCTBHUE
HECKOJIBKO pa3, Kak JIJIsi pa3HbIX OOBEKTOB, TaK U JJISI OJHOTO U TOTO k€. CuéTunk
IIMKJIa - 3TO TIepeMEeHHasl, KOTopas yKas3bIBaeT Ha TO, CKOJIBKO pa3 HaJl0 MOBTOPUTH
JTaHHBIC JCHCTBHS, U TTO3BOJIIET MOJCYUTATh, KaKOH MO CUYETY 3aX0[ (T. €. UTeparusl)
BBIIIOJIHSETCS B JAHHBIM MOMEHT.

Hrepanmst (yacTo Ha3plBaeMa «IpOCTas HWTEpalMs») 4YacTO HMCIOJIB3YETCsS IIpU
pellleHUH anreOpanvyecKux ypaBHEHUN. MeTOoabl pelieHus CHCTEM JIMHCHHBIX
anreOpanyeckux ypaBHEHMM  KJIACCUOUIMPYIOT Ha TpsAMbIe (TOYHBIE) W
urepanonHbpie. [IpsmMble MeTOABI OCHOBaHBI HA BBIMOJHEHHH KOHEUHOIO YHCIIA
apupMEeTHUYECKUX ONepalui, 3T0, HAmpUMEp, METOA OOpaTHON MaTpHUIbl, METOA
l'aycca, meton ["aycca-’Kopana, METOI MPOTOHKM I TPEXAUATOHAJIBHBIX MaTPUIL U
T.71. CyTh UTEpAlMOHHBIX METOJIOB, B CBOIO OUEpE/lb, 3aKIIOUYAIOTCS B TOM, YTOOBI 3a
CYET MOCJIe0BATEIbHBIX MPUOIMKEHUMN TOJIYYUTh PEIICHUE CUCTEMBI, OTIPEACIISIEMOE
HEOOXOIMMOM TOYHOCTBIO.

J{71s1 uTepalliOHHBIX METO/I0B MOKHO BBIJICJIUThH TPHU MOCJIEI0BATEIbHBIX dTala:

1. [IpuBeneHne UCXOJTHOM CHUCTEMBI BUJIA AXX=Dby UTEPALIMOHHOMN

bopme X=C*x°+d

2. IlpoBepka ycioBUsl CXOAUMOCTH.

3. PemieHue cucteMbl OJHUM U3 METOOB.

MeToa npocThIX HTEpanuii

YcnoBumcesd, 9to Ay oOLIEro BUAA CUCTEM BBIMOJHIETCS TOXKIECTBO M=N, rae M -
KOJIMYECTBO YPAaBHEHUM B CUCTEME, N - KOJMWYECTBO HEU3BECTHBIX. T.e. HE HMMeeT
CMbICJIa pellaTh HexoompeaesieHHble (M<N) U nepeornpeaenaeHHbie (M>N) CUCTEMBI,
T.K. OHH MOIryT OBITh CBEIEHbl IyTEM JJIEMEHTapHbIX aNreOpanyecKux
npeoOpa3oBaHuil K HOPMaJbHBIM (M=N) cucTEeMaM JMHEHHBIX ypaBHeHUH. pyrumu
CJIOBaMH, €CJIM UMEETCSI «HEHOPMAJIbHAS» CHCTEMA, TO IMPEkKIE, YEM HCIOJIb30BAThH
METO/1 MMPOCTBIX UTEPALIUid, TPeoOpa3ylTe ee K HOpMaJIbHOM.
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Cucrema TMHEWHBIX YPAaBHCHHU MOXKET OBITH 3allicaHa B MaTpuIHOU Gopme, rae A —
Matpuia kKodhuireHToB, b — BEKTOp CBOOOIHBIX WICHOB, X — BEKTOP HEM3BECTHBIX.
Bo3bmem cucremy:

5X1-4X;-X3=-2

4X1+X2-2X3=8

3X1+Xp-5%3=10

Ee matpuunas popma:

5 of af ¥; 2
4 1 2 |*| x|=]|8
3 1 5 X 10

[Tepexo1 K UTEPAIMOHHOMY BTy OCYIIECTBIISCTCS 1O CICAYIOINUM (HOPMYIIaM:

Cij = —aii/aii di: bi/aii , TIIEC I,j =1,2,3...

Taxoxe caeayer OTMCTHUTb, 4YTO, HCCMOTpA Ha IOTH (bOpMy.TII)I, AnarOHaJIbHBIC
DJIEMEHTHI HOBOH MaTpHUIbI O6Hy.]'IHIOTC5I, XOTA JOJIXKHBI OBITH PaBHBI -1.

B urore:

0 -0.25 0. X3 2
02 0 0.2|*| X, |=] 2
0.6 0.2 0 X3 -2

Hekoropbie anementsl MaTpuilbl C OyayT OoJiblie eAuHMIBL. A TIsIs8 Ha yCIIOBUE
CXOJUMOCTH, CTAaHOBHUTCSI TOHSTHO, YTO, €CIM XOTs Obl OauH Oyner Oosblie
€IUHULBI, TO YCIOBHE HE BBINOJHUTCA, W PEIIEHUE CUCTEMBI MYTEM IPOCTHIX
uTepanuii He OyJeT HalIeHO.

[ToaTOMy OTKpbIBaeM y4€OHHK MO JUHEHHOW anreOpe U BCIOMUHAEM 3JIEMEHTapHbIE
MaTpuuHble TpeoOpazoBanus! Ilpexxne uyem criemoBarh 3TanaM  UTEPALMOHHBIX
METOJOB, HYXHO IIPUBECTH HCXOAHYK CHUCTEMY K BHIY, B KOTOPOM BCE
JMaroHaJIbHbIE 3JIEMEHTHI ObLIM Obl MaKCUMaJIbHBIMU IO MOJIYJIIO B CBOUX CTpPOKaXx.
Tonbpko npu TakOM BUAE MaTPUIbl KOAPHUIIMEHTOB MOKHO Ha/I€EeTCsl Ha BBIOJIHEHUE
YCJIOBUS CXOAUMOCTH.

CMOTpUM HayalbHYIO CHCTEMY. BHAMM, 4TO TPETUH B3JEMEHT TPEThEH CTPOKHU I10
Moy Ooibie Apyrux. OcTaBUM €ro HeM3MEHHbIM. MeHsieM MecTaMu MEpPBYIO U
BTOPYIO CTPOKHU. Tenepb yMHO)KaeM CTPOKY, CTABILYIO IIEPBOM, Ha -1 U CKIaJbIBAEM C
HOBOW BTOpOU. B urore nosryyaem:

A A2 ¥ 8
i 5 4 |%| x|=| A0
3 1 .5 X 10

Tenepb npu moACTaHOBKE B (DOPMYJIBI MBI TIOJTYYUM UTEpaIMOHHYI0 opmy BepHO. K
COXKQJICHHIO, ATO MpeoOpa3oBaHUE HAYAIbHON CUCTEMBI K "OJaronpusTHOMY' BUIY -
YpCTasi aHAJIUTHUKA, MMOATOMY 3aIlMCaTh €ro B MPOrPaMMHBIN KOJ OY€HBb CIIOXKHO, a
€CIM JaXX€ M MOMNBITAaThCS, TO B HEKOTOPBIX CIy4asiX BEPOSITHO BO3HUKHOBEHHE
OIINOOK.
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[lepexomqum ko BTOpoMy otamy: "IIpoBepka ycmoBus cxomumoctu" (dhopmymy
cMoTpuTe BbllE). Eciii cuctema He MpoXOauT MPOBEPKY, TO MPUOIMKEHHS HE OyIyT
CXOAMUTHCA K PEAIbHOMY pELIEHUIO, U OTBET IOJIyueH He Oyner. B stom cimyuae
MO’KHO MOIIBITaTbCSA IMOJIYUYUTh Apyryro "OmarompustHyro' ¢opmy. Eciau ycnoBue
CXOJMMOCTH BBINIOJIHEHO, TO CTpPATEerusi METO/A MPOCTHIX UTEpalMil NMpUMEHUMa U
OCYILECTBIISIETCS IEPEX0]] K TPEThEMY dTaIy.
B kxoHeuHOM cueTe, MOJy4aeM CHCTEMY JMHEMHBIX aJIreOpandyeckux ypaBHEHHH B
UTEPALMOHHON (opMe:

X;=0x%-0.25x%+0.5x%+2

%=0.2x% +0x°+0.2x%+2

X3=0.6x% +0.2x%+0x%-2

A€ Xj, Xp, X3— MNPUOIMOKEHHS, MOJydyaeMble Ha TEKYUIEHd UTEepaluu 3a CYET
PUOGTHKEHNMIA TIOTYYEHHBIX HA MPEAbIAYIICH HTepamii - X g, X'z, X .

HTepaninoHHbIN MTPOLIECC B METOJIE MPOCTHIX UTEPALMi UIET A0 TEX MOp, TOKA BEKTOP
NPUOJIMKEHUN HE JOCTUTHET 3aJIaHHOM TOYHOCTH, T.€. [I0KA HE BBIMOJIHUTCS YCIOBHE
BBIXO/JIA!

Max|x;-x%|<g, re € — TpebyemMast TOYHOCTb.

Jlanee npencrasiieH Ko, Hanucanukblid B cpene Pascal ABC.Net.

Program MetodProstlter; {MeTox mpocThIX UTEpannii }
Var
n:integer; {KOJMYECTBO MEPEMEHHBIX WJIM KOJMYECTBO YPABHEHHI, Kak KOMY YI0OHO - }
{B TF000OM CiTy4ae OHH JIOJDKHBI OBITH PaBHBI (M=n)}
Ac:array of array of real; {marpuia ko3¢ duinenTon}
b:array Of real; {BexTop-cTONOEI CBOOOTHBIX UJICHOB }
C:array of Array of real; {marpuna Ixo6u - utepanmonsas popma MaTpuis A}
d:array of real; {uteparmonHnas ¢popma BeKTOpa CBOOOIHBIX UICHOB}
Err:Boolean; {nepemeHnHasi, o 3Ha4eHUIO KOTOPOI1 MOCIIE BHIIIOJHEHUS MPOLIENYpPbl IPOBEPKH |
{cxoauMocTu omnpeenseTcs COOTBETCTBUE-HECOOTBETCTBUE YCIOBUIO CXOIUMOCTH }
X:array of Real; {BekTOp HEM3BECTHBIX }

procedure InputA(var n:integer); {BBOJ MaTpuIs! A}
var
I,j:Integer;
begin

SetLength(A,n); {MMeHHO 3Ta BCTpOEHHAs MPOIIEeypa 3aJaeT IPaByIO I'PaHUIly MAacCCHUBa }

{B 3aBHCUMOTH OT KOJIMYECTBA IEPEMEHHBIX }
fori:==0 Ton-1 Do
begin
SetLength(A[i],n); {MHOrOMepHBIC MaccuBbl B Pascal ABC MOkHO ompeiensiTh Kak MacCHBBI

MacCHBOB }

end;

fori:=0 To n-1 Do

begin forj:=0 Ton-1 Do read(A[i,j]); writeln("); end;
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end;

procedure InputB(var n:integer); {BBox BekTOpa B}

var

i:Integer;

begin SetLength(b,n); for i:=0 To n-1 Do readIn(b[i]); end;

Procedure IterForm(A:array of Array of real;b:array of real;n:integer);
{nony4enue nurepaunoHHON GOPMBI CHCTEMBI }

var i,j:Integer;
begin
SetLength(C,n); fori:=0 Ton-1Do Setlength(C[i],n); end;
SetLength(d,n);
fori:=0 Ton-1 Do begin
forj;=0 Ton-1 Do begin
if i=j then Cli,j]:=0  else Cli,jl:=-A[ij)/A[i];
end;
d[i]:=b[i)/a[i,i];
end;
end,

Procedure ProverkaShodimosti(C:array of array of real;d:array of real;n:integer);
{mpoBepka CUCTEMBI Ha CXOIUMOCTb }
var i,j:Integer;
summ:real;
begin
summ:=0; fori:=0 Ton-1Do forj;=0 Ton-1Do  summ:=summ+C]Ji,j]*C[i,j];
iIf SQRT(Abs(summ))>1 then begin
writeln('lanHas cuctema He yIOBIETBOPSIET YCIOBHIO cxoaumocTr');  Err:=True;
end Else Err:=False;
end,;

Procedure ProstlterMetode(C:array of array of real;d:array of real;n:integer);
{coOcTBeHHO, cama cTpaTerusi MeTo/Ia MPOCThIX UTEpAIni }
var i,j:Integer;
XO0:array of real;
delta:real;
E:array of real;
begin
SetLength(X0,n); SetLength(X,n); Setlength(E,n);
X0:=Copy(d);
repeat
begin fori:=0 Ton-1Do begin
X[i]:=0;
for j:=0 Ton-1 Do begin
X[i]:=X[i]+C[i,jI*X0[];
end;
X[i]:=X[i]+d[i];  E[i]:=Abs(X[i]-XO[i]);
end;



delta:=E[0];

fori:=1 Ton-1Do if delta<E[i] then delta:=E[i];
X0:=Copy(X);

end;

Until delta<=0.000001;
writeln('perrenue cucTeMbl paBHO BEKTOPY:');
Fori:=0 Ton-1 Do  Writeln(X[i]);

end,;

BEGIN

Err:=False;

writeln('Beeaure xomudecTBo nepemennsix'); Readln(n);
writeln('Beeaute matpuiy kodddurmentos'); InputA(n);
writeln('BBeuTe MaTpuily cBoO6OHBIX wieHoB'); INnputB(n);
IterForm(A,b,n); ProverkaShodimosti(C,d,n);

if Err=False then ProstlterMetode(C,d,n);

END.

Haxox1eHue KOpHs ypaBHEHUsSI METOJOM UTEPALMI HA SI3bIKE BBICOKOTI'O YPOBHS:

Program Confirm_2;

function F(x:real):real,

begin F:=3*sin(sqrt(x))+0.35*x-3.8; end,;

label m1, m2, m3;

var

eps,fl1,f2,x1,x2,a,b:real;

begin

writeln('Haxoxnenue kopHst ypaBaeHus 3*sin(sqrt(x))+0.35*x-3.8=0");
writeln('Ha unTepBane [7, 8] MmerogoM utepanuit');

writeln;

a:=7; b:=8; eps:=0.00001; {merox ureparrii }

x1:=a; f1:=F(x1);

begin

m3: x2:=x1+eps; f2:=F(x2); if f1*f2 > 0 then goto m1 else goto m2;
ml: x1:=x2; f1:=f2; goto m3;

m2: writeln('mo merony urepanmii: x ="', (x1 + x2)/2 :0:5);

end,

readin;

end.

JIJist BBIYHUCJIEHUSI UTEPAIUIA MCTOJIB3YIOT AJITOPUTMbI-PEKYPCHH.
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Pexypcust — omnpeneneHune, omucaHue, W300pakeHHWE KaKOTO-JIMOO OOBCKTa WIIH
mpoiiecca BHYTPU CaMOTO 3TOr0 OOBEKTa WM MPOIEcca, TO €CTh CUTyalus, Kornaa
OOBEKT SIBJISIETCS YacThl0 caMoro cebs. TepMuH «peKypcus» HCIONb3yeTCs B
pPa3TUYHBIX CIHEIUATBHBIX O00JIACTAX 3HAHWN — OT JIMHTBUCTUKH JIO JIOTUKUA, HO

HanOoJIee MUPOKOe MPUMEHEHUE HAXOUT B MaTEMaTHUKe U MHPOPMATHKE.

PaccMoTpum  mpuMep: peKypCHOHHBIA CIIOCOO HAaXOXIeHUs (pakTopmaia B Mackaye
Haiitn ¢aktopuan B pascal MOXHO Takke IOCPEICTBOM BbI30Ba (yHKIHH (C

MOMOILBIO PEKYPCHUN) .
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function fact(x:byte):real;

begin if x=0 then fact:=1 else fact:=fact(x-1)*x; end;

B Marematuke pekypcus HMEET OTHOILIEHHWE K METOAY OomnpejesieHus PyHKIuN u
YUCJIOBBIX PSIIOB: PEKYPCUBHO 3a/laHHasi PYHKIMS ONpeieisieT CBOE 3HAUCHHUE Yepes
oOpanieHre Kk cebe camoil ¢ JIpyruMu aprymeHtamu. [lpu 3TOM BO3MOXKHO JBa
BApUAHTA:

Koneunas pexypcusnasa ¢ynxyus. OHa 3a1aérca TakuMm o0pa3oM, 4TOObI JIJIsl TI000TO
KOHEYHOT0 apryMEHTa 3a KOHEUYHOE YHUCIO PEKYPCHUBHBIX OOpallleHUH MPUBECTH K
OJIHOMY M3 OTJIEIBLHO OMpPENEIEHHBIX YACTHBIX CIYy4YaeB, BEIUUCIAEMBIX 0€3 pEeKYpPCHUHU.
beckoneunas pexypcuenas ¢pynxyus. OHa 3amaétcst B BUAE oOpalieHus K camou cede
BO BCeX cliydasx (MO KpaitHed Mepe, JUisi HEKOTOPBIX M3 aprymMeHTOB). [1oqo00HBIM
o0pa3oM MOIYT 3aJaBaTbCsi OECKOHEYHbIE pPsAIbl, OECKOHEUHBIE HENPEPHIBHBIC
apobu u  Tak panee. IlpakThueckoe BBIYHMCIEHHME TOYHOTO 3HAYEHHUS 37€ECh,
€CTECTBEHHO, HEBO3MOXHO, TOCKOJbKY TMOTpeOyeT OECKOHEYHOT0 BpPEMEHHU.
TpeOyeMblil pe3ynbTaT HAXOAUTCA aHATUTUYECKUMU METOJlaMH. TeM He MeHee, eClH
peub HAET HE O IMOJYyYEHUU aOCOJIOTHO TOYHOIO 3HAYEHHUS, a O BBIYUCICHUU
3aIaHHOTO TMPUOMIKEHUs] MCKOMOTO 3HAY€HHUsA, TO TYT B HEKOTOPBIX CIIydasix
BO3MOYKHO IIPSIMOE HCIIOJIb30BAHUE PEKYPCUBHOIO OIPENEJICHUS: BBIYHMCICHUS IIO
HEMY BEIyTCs JI0 T€X MOp, TOKa HE0OXO0AUMAasi TOYHOCTh HE OYJET TOCTUTHYTA.
Jpyrum  mnpuMepoM PpEeKypcHUM B  MaTE€MaTUKE SIBJISIETCS  YUCA08OU  pAo,
3A0aHHbIL PeKYPPEHMHOU  Gopmynol, KOTJAa KaKIbIM CISAYIOIMMN YJeH psaa
BBIYHCIIACTCS KaK Pe3yibTaT (YHKIMUA OT N MPEAbIAYIINX 4jeHOB. Takum oOpaszom, ¢
MOMOILbI0 KOHEYHOTO BbIpaXKEeHUS (MPEACTABISIOMEr0 CcO00il  COBOKYINHOCTb
PEKKypeHTHOU (opMyJibl U HabOpa 3HAYEHUH ISl TIEPBBIX N YJICHOB PSAJa) MOXKET
JaBaThCsl OIpeiesieHne OECKOHEYHOTO PAa.

C pekypcued TECHO CBsS3aHa MaTeMaTHYeCKash MHAYKLIMUSA: OHA  SIBIISIETCA
€CTECTBEHHBIM CIOCOOOM JIOKa3aTelbCcTBA CBOMCTB (YHKUMWA Ha HATypaJbHBIX
YyHuCIax, PeKypCUBHO 3a/IaHHBIX YE€PE3 CBOM MEHBIINE 3HAYEHUS.

B mMaremaTuke OTIEIBHO paccMaTpPUBAETCS KJIAacC TaK HA3bIBAEMBIX «IPUMHUTHUBHO
pPEKYpCUBHBIX» QYyHKIUN. OnpeieieHne MPUMUTUBHO PEKYPCUBHOM (DYHKITMHM TaKxkKe
PEKYPCUBHO, OHO 3a7a€T HAOOp MPUMUTHUBHBIX (QYHKIIMK U HaOOp MpaBuil; QYHKIIHS
SBJIIETCSI TIPUMUTHUBHO PEKYPCHUBHOW, €CIIM OHA MOJKET OBITh TPE/ICTaBlIeHAa Kak
KOMOHWHAIIMA TMPUMUTUBHO PEKYPCUBHBIX (YHKIHM, O0Opa3oBaHHAs MO JTHUM
MpaBUJIaM.

B nporpamMMupoBaHuU peKypcusi — BBI30B (PYHKIIUU (IIPOIEIyphl) U3 HEE Ke caMmoi,
HEIMOCPEJICTBEHHO  (npocmas  pexkypcus) WIA — 4Yepe3  Apyrue  (QyHKIHUH
(cnoorcnas nnuxoceennas pexypcusi) KommdecTBo BIIOKEHHBIX BBI30BOB (DYHKIIUU WU
MpoLEeypbl Ha3bIBaeTCs TIyOMHON pekypcuu. PekypcuBHas mporpamma Mo3BOJISET
ONMKCaTh TMOBTOPSIOLIEECS WM Jake TMOTCHUHUATbHO OECKOHEYHOE BBIYMCIICHUE,
npuuéM 0Oe3 SIBHBIX TMOBTOPEHHM YacTed NporpaMMbl M MCIOJIb30BAHUS LIUKIIOB.
CTpykTypHO peKypcHuBHasi (PyHKIIMS HA BEpXHEM YpOBHE BCErja MpeicTaBisieT coO0oi
KOMaHJTy BETBJICHHsI (BBIOOp OJTHOM M3 NBYX WU Oojiee albTepHATHUB B 3aBUCHUMOCTHU
OT ycioBHs (YCIOBHUI), KOTOPOE B JAaHHOM CJIy4a€ YMECTHO Ha3BaTh «YCJIOBHEM
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NpPEKpalIeHUs] PEKypCUn»), UMEIOIIeH ABe WM OoJjiee albTEepHATUBHBIE BETBU, U3
KOTOPBIX XOTsI Obl OJIHA SIBJISIETCSA PEeKYPCUBHOU U XOTS Obl OJHA — MEPMUHATLHOLU.
PexypcuBHasi BETBb BBIIIOJIHSETCS, KOI/IA YCIIOBUE IPEKPALLECHUS PEKYPCHUH JIOKHO, U
COJEPKUT XOTSI Obl OJAMH PEKYPCUBHBIM BBI30B — MPSIMOM WM ONOCPEIOBAHHbBIN
BBI30B (pYHKIMEW camoil ceOsi. TepMHHaIbHas BETBb BBIIOJIHAETCS, KOTJa YCIOBUE
IIPEKpAlleHUs] PEKYpCUM MCTMHHO, OHA BO3BpAlla€T HEKOTOpPOE 3HAYCHHE, HE
BBITOJIHSSL PEKYPCUBHOTO BbI30Ba. [IpaBuibHO HamucaHHas pekypcuBHasl (QyHKIUS
JOJDKHA TapaHTUPOBATh, YTO YEpe3 KOHEYHOE YMCIIO PEKYPCHUBHBIX BBI30BOB OyAET
JOCTUTHYTO BBINIOJHEHUE YCIIOBHS NPEKPAIEHHUs] PEKYpPCHH, B PE3YJIbTATE€ YEro
LEMOYKa IOCJIEIOBATEIbHBIX PEKYPCUBHBIX BBI30OBOB NPEPBETCS W  BBITOJIHUTCS
BO3Bpar.

[TomuMo (yHKIMI, BBIMNOJHSIOMIMX OJMH PEKYPCUBHBIA BBI30B B  KaXA0U
PEKYPCUBHOI BETBH, OBIBAIOT Clydyau «HapajlyIeIbHONW PEKypCHUM», KOTJa Ha OJHOU
PEKYpPCUBHOI BETBH JI€JIae€TCs JIBa WM Oojiee peKypCHUBHBIX BbI30oBa. [lapasenbHas
pEKypCHsl TUITMYHA IPU 00pabOTKE CIIOKHBIX CTPYKTYP AAHHBIX, TAKUX KAaK JI€PEBbS.
[IpocTelituii mpuMep MNapalieIbHO-PEKYPCUBHONW (YHKIIMM — BBIUYKCICHHUE psa
®dubonauuu, rae 18 NOJYyYEHHUS 3HAYEHHs N-TO WieHa HeOOXOJUMO BBIYUCIUTH (n-
1)-it u (n-2)-i.

Peanusanus pekypcUBHBIX BbI30BOB (DYHKLIMH B MPAKTUYECKU MPUMEHSAEMBIX SI3bIKaX
U cpefax NpOrpaMMHUpPOBAaHHMs, KakK IIPaBUJIO, OINMPAETCS Ha MEXAHW3M CTeKa
BBI30BOB — aJIpeC BO3BpaTa U JIOKAJIbHbIE MEPEMEHHbIE (DYHKIHMU 3alMChIBAIOTCS
B CTEK, Oiaromaps 4emy KaKIbIi CIIEIYIONINN PEKYPCUBHBINA BBI30B 3TOU (DYHKIIMH
MOJIB3YETCSI CBOMM HAOOPOM JIOKAJbHBIX MEPEMEHHBIX W 3a CUET ATOro paboTaer
KOppekTHO. (OOOpOTHOM CTOPOHOM JTOr0 JOBOJBHO MPOCTOrO MO CTPYKTYpE
MEXaHU3Ma SIBJIIETCA TO, YTO HA KKl PEKypCHBHBIN BbI30B TPEOYETCS] HEKOTOPOE
KOJIMYECTBO ONEPATUBHON MaMsATH KOMIIBIOTEPA, U MPU YPE3MEPHO OOJILLION TITyOHHE
PEKYpPCHH MOKET HACTYIIUTh NEPENOJHEHUE CTEKA BBI30BOB.

Borpoc 0  KenarenpHOCTH  HMCHOJB30BAHMS ~ PEKYPCUBHBIX  (YHKUMHA B
IPOrpaMMHUPOBAHUN HEOJHO3HAYEH: C OJJHOM CTOPOHBI, pEKypCHUBHAs (opMa MOKET
OBITh CTPYKTYpHO MpOLIE U HarjsigHee, B OCOOEHHOCTH, KOIJla CaM pealiu3yeMbli
QITOPUTM II0 CYTH peKypcuBeH. Kpome TOro, B HEKOTOPBIX JEKJIAPATUBHBIX WIIU
yicTo (YHKIMOHAIBHBIX s3bIkax (Takux Kak [Iposor unm Haskell) mpocto Her
CUHTaKCHUYECKHX CpEICTB JUIsl OpPraHu3ali LHUKJIOB, M PEKypCUs B HHX —
€MHCTBEHHBIM JOCTYITHBIA MEXaHW3M OPraHU3aLHUH MOBTOPSIOIINXCS BBIYUCICHHM.
C npyroil cTOpOHBI, OOBIYHO PEKOMEHAYETCS M30erarb pPEeKypCHUBHBIX IMPOrpam,
KOTOpbIE MPUBOJAT (MJIM B HEKOTOPBIX YCJOBHUSIX MOTYT MPUBOAUTH) K CIHIIKOM
Oonpmiol rIyOMHE pekypcuu. Tak, MIMPOKO pacnpoCTpaHEHHBIH B y4eOHOU
JUTEpAType NPUMEP PEKYPCUBHOIO BBIYMCIEHUSA (aKTopHasia SBISETCS, CKOpee,
IPUMEPOM TOTO, KaK He HA00 PUMEHSTh PEKYPCHUIO, TaK KaK MPUBOJHUT K IOCTATOYHO
OONBIION TITyOMHE PEKYpCHM M MMEET OYEBHIHYIO pEaIu3alliio B BHUJIE OOBIYHOTO
LUKJINYECKOTO aJIrOpUTMA.

HNmeeTcss crnenManbHBII TUI PEKYPCUM, HA3BIBAEMbBIA «XBOCTOBOM PEKYPCUEH»
(CTpyKTypa PEKypCHBHOIO aJrOpPUTMAa TaKOBA, YTO PEKYPCUBHBINA BBI3OB SIBISETCS
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MOCJICIHEN BBITIOJHAEMOM orepanuel B (PyHKIIMH, a €r0 pe3yJbTaT HEMOCPEACTBEHHO
BO3BpallaeTcs B  KadyecTBe pesynbrata (¢yHKuuu). HHTepmperaTtopsl U
KOMITUJISATOPBI (DYHKIIMOHATIBHBIX SI3bIKOB MPOTPAMMUPOBAHUS, TMOJACP>KUBAIOIIIE
ONTUMM3AIUIO KOJIa (MCXOTHOTO WJIM MCIOJHSEMOI0), aBTOMaTHUYECKH PEeoOpa3yroT
XBOCTOBYIO PEKYPCHIO K MTepaluu, Ojarofaps yeMy oOecleuyMBaeTCs BBIIOJHEHHE
QITOPUTMOB C XBOCTOBOM pEKypcHEel B OrpaHUueHHOM OO0BEMEe mamsTu. Takue
PEKYpPCUBHBIE BBIUMUCICHUSA, JaXe €clid OHM (OopMalibHO OECKOHEUHBbI (Hampumep,
KOI/Ia C MOMOIIBIO PEKYPCHH OpraHU3yeTcsi paboTa KOMaHAHOTO WHTEPIPETATOpa,
MPUHUMAIOIIETO KOMaH/bl TOJIb30BaTels), HUKOTJA HE NPUBOJAT K HCUEPIIAHUIO
naMatd. OJHaKO NajJeKo HE BCErJa CTaHJapThl A3BIKOB MPOrPaMMHUPOBAHUS YETKO
ONPENENSIOT, KAKUM HWMEHHO YCIOBUSAM JIOJDKHA YAOBJIETBOPATH PEKYpPCUBHAs
(GyHKUHS, YTOOBI TPAHCISATOP TapaHTUPOBAHHO MpeolOpaszoBai e€ B utepauuto. OmIHO
U3 PEIKUX MCKITIOUCHUH — sI3bIK SCheme (muanekT si3pika LiSp), onrcanne KOTOPOro
COJICPKUT BCE HEOOXOUMBIE CBEJICHMUSI.

Teopernuecku, 00y pEKYPCUBHYIO (PYHKIIMIO MOKHO 3aMEHUTH LIUKIJIOM U CTEKOM.
Opnnako Takast Moau(UKalus, KaK paBUiIo, OECCMBICIIEHHA, TaK KaK MPUBOIUT JIUIIb
K 3aMEHE aBTOMAaTHYECKOIO COXPAaHEHHs KOHTEKCTa B CTEKE BBI3OBOB Ha PYYHOE
BBIIIOJIHEHHE TEX K€ OIlepaluil ¢ TEM K€ PAacXoJ0M MaMmsATH. VICKIIFOUEeHHEM MOKET
OBITh CHUTyallUs, KOIJla PEKYPCUBHBIA aJTOPUTM MPUXOJUTCS MOJEIUPOBATH Ha
A3BIKE, B KOTOPOM PEKYPCHS 3alpeLICHa.

Jloka3aTejIbCTBO KOPPEKTHOCTH MPOrpaMM[[IpaBUTh | MPABUTH BUKH-TEKCT]

B oTnnune OT SBHO-LIMKIMYECKHUX NPOrpaMM, IS J0Ka3aTeabCTBA KOPPEKTHOCTH
PEKYpPCUBHBIX ~ HET  HEOOXOAMMOCTH  HUCKYCCTBEHHO  BBOJUTH MHBAPUAHT.
AHaUTUYECKOE JTOKA3aTeIbCTBO KOPPEKTHOCTU PEKYPCUBHON (DYHKIIMM CBOAUTCS K
METOAY MAaTEeMAaTHYeCKOW HWHIYKUHUHU, TO €CTh K JIOKAa3aTEeNbCTBY CIEIYIOLIUX
YTBEPKIACHUN:

1. KoppeKTHOCTH MCII0JIb30BAHUS PEKYPCUBHOIO 00pauieHus. Jloka3bpIBaeTCs, 4To
pe3yNbTaT, BBIYUCISEMBI B J1000M PEKYpCHBHOW BETBU (PYHKIMH, OyIET BEPHBIM
IIPU YCIOBUHU, YTO COOTBETCTBYIOLIME PEKYPCUBHBIE BBI3OBBI, B CBOI OYEPEb,
BEPHYT BEPHBIN pE3yJIbTaT.

2. KoppekTHOCTHL BCeX TepMHHAJBLHBIX BeTBel. JlokaspiBaeTcsa, dYTO BCe
TEpMUHAJIbHBIE BETBH BO3BpAIlalOT BEpHbIE 3HayeHus. Kak mnpaBuiio, 3To
JIOKa3bIBa€TCSl DJIEMEHTAapHO, TaK KaK TEepPMHUHAJIbHbIE BETBU OOBIYHO HHUKAKUX
BBIYMCJICHUN HE COJIEpKaT.

3. JIoCTH:KHMOCTh TePMHHAJIBHON BeTBHM [Js1 JIO00I0 KOPPEKTHOro Hadopa
NapaMeTpoB IMOCJe KOHEYHOr0 4MCJa PeKYPCHMBHBIX BbI30BOB. [[oka3biBaercs,
YTO UW3MEHEHHE T[apaMeTpPOB BbI30BA (PYHKIUHU, KOTOPOE MPOU3ZBOJUTCS TNpHU
PEKYPCUBHOM OOpaIIeHUH, Yepe3 KOHEYHOE YUCIIO PEKYPCUBHBIX BBI30BOB MPUBEAET
K OJHOMY U3 HaOOpPOB MapaMeTpoB, JIJIsl KOTOPBIX 3a/laHa TEPMUHAJIbHASL BETBb.

W3 cyMMBbl TIEpBOTO U BTOPOrO YTBEPXKACHHM CIIEyeT, YTO B CIIy4yae AOCTHUKEHUS
TEPMUHAIBHOM BETBM (a4 3TO 3HAYUT — BO BCEX CJy4asix, KOrJa BBIYMCICHUE
(GYHKIIMM OKaXeTCs KOHEYHBIM) (PyHKIMA BEpHET MpaBUIIBHBIN pe3ynbTaT. Tperbe
MOJIO’KEHUE JTOKA3bIBACT, UTO KOHEUHBIM Oy/eT Jto0oe Bbuncienue. CieqoBaTenbHo,
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10001 BBI30B (YHKIIMA C KOPPEKTHBIMH TIapamMeTpaMHu BEPHET MPaBUIIbLHBIN

pe3yapTar (C OYEBUJAHOM OTrOBOPKOM — e€ciau TiyOMHA PEeKypCHM HE OKaXeTCs
HACTOJIBKO OOJIBIIION, YTO BBI30BET MEPETIOTHEHUE TTAMSATH ).
IIpumepsl pekypcuit
void func(int n, long X, long y) {
if (x>=deg(n)+1 && y<=deg(n)) { if (n>1) { cout << "WHITE"; return; }
else { cout << "BLACK"; return; }

}
if (n% 2 ==0 && x<=deg(n) && y>=deg(n)+1) { cout << "BLACK";return;}
if (n% 2 !'=0 && x<=deg(n) && y>=deg(n)+1) { cout << "WHITE";return;}
if (n==1 && (Xx==1 && y==1|| x==2 && y==2)) {cout << "BLACK";return;}
if (n>1) {if (x>=deg(n)+1 && y>=deg(n)+1) {func(n-1,x-deg(n),y-deg(n));}
else func(n-1,x,y); } }
void func(long I, long r) {if (r==I) { return; }else { long mid = (r-1)/2; for (long i=I; i<=I+mid; i++)
{ long temp = ab[i]; ab[i]=ab[r+l-i]; ab[r+I-i]=temp; }
func(l, I+mid); func(l+mid+1,r); }

¥
int func(int a, intb) { intl, r, value, k=0; if (a>Db) { return O; }
if (b-a==0) { return ans[a]; }
else { value=ans[a]; for (int i=a+1; i<=b; i++) { if (ans[i]>value) {value=ans[i];}
for (int i=a; i<=b; i++) { if (ans[i]==value) {k=i; break; }
} I=func(a,k-1); r=func(k+1,b); return r+value-I;
}
}
[Tpumep pexkypcuu Has si3bike Pyton
def F(n):
ifn==1:
return 1
ifn==2:
return 3
ifn>2:
return F(n-1) * n + F(n-2) * (n-1)
print(F(5))

Knaccuueckum mnpumMepoM OECKOHEYHOW PEKYypCHM SIBIISIOTCS JIBa IOCTaBJICHHbBIC
Ipyr HampoTHUB Jpyra3epkaiga: B HHUX 0Opa3yloTcss JBa KOpuaopa U3
YMEHBIIAOIIUXCS OTPAKEHUMN 3EPKaI.

Jpyrum mpumepoM OeCKOHEYHOM pekypcuu sBisgercs 3PQeKT caMmoBO30Y ACHUS
(MONOKUTENBHON 0OpaTHOW CBSI3M) Y JIEKTPOHHBIX CXEM YCHIICHHUSI, KOTJa CUTHAI C
BBIXO/Ia MMONAJaeT Ha BXOJ, YCUIIMBAETCS, CHOBA MOMAJAaeT Ha BXOJ CXEMbl U CHOBA
YCUJIUBAETCS. Y CHIIMTENH, IJIS1 KOTOPBIX TaKOM PEXUM pabOThI SBISETCS IITATHBIM,
Ha3bIBAKOTCS] aBTOT€HEPATOPHI.

PekypcuBHass Mozaelb — HOBOE HAaNpaBJICHHE KOTHUTHUBHOM IICHXOJIOTHH,
npeaHa3HaYeHHOE 711 ONMUCcaHus (PYHKIIMOHUPOBAHUS NICUXUKH B CAMBIX Pa3IUYHBIX
CUTYallHsIX COLMAIBHOTO B3aMMOJCHCTBUSA; B YAaCTHOCTH, PEKYpCHUBHAs MOJEIb
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npu3BaHa MOJIEINPOBATh TO, KaK CYOBEKT OILICHHBAET CHUTYyalluHd, HPUHUMAET
pELIeHMS], IEPEOCMBICIUBAET MPOLLIBIA ONBIT U T.I1.

Jlnst peKypCcUBHOM MOJENHM XapaKTepHa THOKOCTh OMUCAHUs CUTyalHi, T.K. e
KOHCTPYKTBI, B OTJINYME OT KOHCTPYKTOB OOJIBIIMHCTBA TMCUXOJOTHUYECKUX TEOPHUIA,
CTpOro He (PMKCUPOBAHBI, OHU CO3/IAIOTCS KAXKIBIM pa3 MoJi KOHKPETHYIO CUTYAaIIUIO
COTJIaCHO ONpeIeIEHHBIM MPABUIIAM.

PexypcuBHble mpoiiecchl Bc€ Oosiee v Oosiee MUPOKO MPUMEHSIOTCS B COBPEMEHHOM
Hayke. B yactHocTH, A. B. AHUCUMOB, pa3BuBas UJied PEKYPCUBHOCTH IIPHU CO3AaHUU
CUCTEM MCKYCCTBEHHOTO MHTEIJIEKTa, OTKPbUI HOBOE HAIIpaBJICHUE B JTUHIBUCTHUKE, B
OCHOBY KOTOPOI'O TMOJIOXKEH aJIrOPUTMHUYECKUN AaHAIN3 W PEKYPCUBHBIM CHHTE3
CTPYKTYPBI PEUH.

HecMoTpst Ha TO, 4YTO B JMHIBUCTHKE Ojarofaps peKypcuu yaajoch MOJYYHTb
BA)KHBIE pE3yNbTaThl, B MCHXOJOTMU PEKYpCHsl 10 CHX MOp CHCTEMAaTHYEeCKH HE
npuMmeHsiack. Takum oOpa3oM, peKypcHBHas MOJENb (YHKIIMOHUPOBAHUS MICUXUKH
ABJISICTCS MTUOHEPCKOM.

[Tpu pa3paboTke pEeKypCHUBHOM MOJEIU CO3laH OCOOBIM, crneun(uyeckuil s3bIK,
KOTOpBIA  MpEACTaBiIsieT COOOM SI3bIK COBPEMEHHOW HAay4yHOH IICHXOJIOTHH,
IPUCIIOCOOJIEHHBIN K HYX/JAaM PEKypCUBHON MOJENU U JOIMOJHEHHBIA CIEUAIbHBIM
rpauyecKuM SI3bIKOM.

PexkypcuBHast MoJzienb SIBISETCSI MHCTPYMEHTOM, KOTOPBIM OTKpBIBAE€T JUIS JIFOJAEH
(G paKTalbHO-PEKYPCUBHYIO IICUXOJIOTHYECKYIO PEAIbHOCTh, OHA MMOMOYKET U3MEHUTh
NCUXUKY M JlaXke, 10 HEKOTOPOM CTeNeHHu, co3HaHue monaei. Kpome toro, ona Oyner
CILy’KMUTh OCHOBOM IMPH pa3pabOTKe MCUXOKOPPEKIIMOHHBIX TEXHUK, HAlIPABJIECHHBIX Ha
NPUBJICUYCHUE  JOMOJHUTENbHBIX  MCUXMYECKHMX  PECYpCOB K  PEIICHHUIO
NICUXOJIOTUYECKUX TMpoOJeM, a Takke Ha yTOYHEHue, npeoOpa3oBaHuE U
OpraHu3alyIo0 NPOILIOTO OMbITA.

PekypcuBHass  Moleiab  cnocoOHa  CTUMYJHMPOBAaTh  AKTHUBHOCTh  YEJOBEKA,
HaIpaBJICHHYIO Ha BBISIBJICHUE CKPBITBIX BO3MOKHOCTEH M OMACHOCTEW CUTyaluu, U,
KpOME TOr0, Ha TIOUCK MyTel yIOBIETBOPEHUSI aKTyaJIU3UPOBAHHBIX MOTPEOHOCTEH, B
TOM YHCJIE, HA TOCTHKEHUE CTOALIMX MEPE]] YETOBEKOM LIETIEH.

I'padpuyeckue pekypcuBHBIE AJTOPUTMbI

Cutyanus, Korja ajropuT™M BbI3bIBa€T ce0d B KauyecTBE BCIOMOIATEIbHOTO,
Ha3bIBACTCsl pPEKypcueil (3TO CJIOBO MPOUCXOIUT OT JIATUHCKOTO Trecursio --
BO3BpamieHue).  PekypcuBHbIMH ~ OBIBAIOT  MOANPOTPAMMBI-TIPOLEAYPHl |
MOJIITPOTPaMMBbI-PYHKIIMHA. B peKypCHBHBIX MOANPOrpaMMax B TeJe MPOIEAYpPhI HIN
GyHKIIMM UMeEETCs BBI30OB ATHUX ke mnoamnporpamm. IIpormecc oOpamienus k cede
caMOMY MOXET JUIUThbCsl OeckoHeuHo. [ oOecrieueHrsl OCTAaHOBKH yCTAHABIUBAIOT
Oapbep B BUJIE HEKOTOPOI'O YCIIOBHUS.

[Tpumep 1. Onuinem aropuT™ pucOBaHUsI OKPY>KHOCTH pajidyca r ¢ HIEHTPOM B TOUKE
(X,y) C 4eThIpbMS OKPY>KHOCTSIMH BOKpYT. [Ipu 3T0M HEOOXOAMMO 3HATH PACCTOSHHUS
(r1) ot TOYkM(X,y) 10 IIEHTPOB OKPYKHOCTEH OKpPY>KEHHsS (paauychl OpOHUTHI),
KOTOPBIE, OYEBUTHO PABHBI.

procedure krug(x,y,r,stepN,stepMax:integer);
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begin {BbIUKCISIEM KOOPIAUHATHI IEHTPA 1-i OKPYKHOCTH };

Krug(x+r,y,r div 2); krug(x,y+r,r div 2); krug(x-r,y,r div 2); krug(x,y-r,r div 2);
Arc(x,y,r,0,360); {prcyeM OKpyKHOCTb C IIEHTPOM B TOUKE (X,y) U PAIUyCOM T}

end,

Takum oOpa3om, B ONMUCAaHHOW MpONEAYpEe OCYIIECTBISETCS BBI30OB €€ K€ camoi
(pekypcusi) B KauecTBe BcroMorarenbHOW. Eciam ocyiecTBUTH BBI30B JTOH K€
MPOLIETyphl U3 OCHOBHOM MPOrpaMMbl ¢ Ha4aJbHBIMHU TapaMEeTPaMU, TO PEKYpCHUBHbBIE
BBI30Bbl HHUKOTJ]a HE 3aKOHYATCs M Iporpamma Oyaer pabortaTh OeckoHeuHo. s
TOTO, YTOOBI 3TOTO HE CIYYUIIOCh, MOKHO BBECTH B Kaue€CTBE apryMEHTa MPOLETyphI
HEKOTOPYIO BeMUYUHY stepN, KOTopasi P Ka)JI0M HOBOM BBI30BE MPOIIETyphI OyAeT
YBEIIMYUBATHCSA HA 1, a B TE€JIO MPOLIEAYPHI UTO €r0 OMEPATOPHI JOJIKHBI BBHITOTHSATHCS
TOJNBKO Tmpu stepMax>stepN, TO e€cTb 3TO YCIOBHE JOJDKHO UIrpaTh POJIb
CBOEOOPA3HOM «3ariylliKu», OFPAaHUYMBAIOIIEH YHUCIIO BHI30OBOB.

Hwuxe npuBegeHa nporpaMma, MOJHOCTBIO pelIaioIas MOCTaBICHHYIO 3a7auy.

B ocHOBHOM mporpamme 3ampamivBarOTCs 4UCIO ypoBHeHW stepMax. LlenTp camon

OKPYZKHOCTH pacCIIojiaracrcs B ICHTPC 3KpaHa.

uses crt,graphABC,;

Var stepMax, X, y, r : integer;

procedure krug(x,y,r,stepN,stepMax:integer);

begin

if stepMax>stepN then begin {3a1aém KOOpIUHATHI OKPYKHOCTEH a Tak jK€ MX pa3Mephl}
krug(x+r,y,r div 2, stepN+1, stepMax); krug(x,y+r,r div 2, stepN+1, stepMax);

krug(x-r,y,r div 2, stepN+1, stepMax); krug(x,y-r,r div 2, stepN+1, stepMax);

end,

Arc(x,y,r,0,360); {momyyaeM OKpyKHOTb }

end,

begin {Ha4ano OCHOBHOM MpPOTrpaMMBbI }

read(stepMax);

x:=700; {HavanbHbIE KOOpAUHATHI} y:=1000;

1:=90; {HauanpHbI paguyc} SetWindowSize(700,700); {pa3zmep rpaguiyeckoro okHa}
krug(WindowWidth div 2, WindowHeight div 2 { Pazmeriaem pucyHok B ieHTpe rpaduy OKHa
}. 1, 0, stepMax);

end.

N3meHss B miporiecce JEMOHCTpaIMU padOThl MPOrpaMMBbl stepmax MOXKHO MOJydaTh

MHOKCECTBO IIPUBJICKATCIbHLIX PUCYHKOB.

dDpakTajabl

Ilpumep 1. Kpuswvie 'unvbepma

DTOT y30p COCTOUT U3 CYNEPHO3ULINH ISITH KPUBBIX. TpU HAJOKEHHBIE IPYT HA JpyTa
kpuBble umeroT ¢opmy Hi, H, m H;. Hj momywaercs coeamHeHuEM dYeThIpex
sKk3eMIUIIpoB Hj BABOE MEHBIIETO pa3mepa, MOBEPHYTHIX COOTBETCTBYIOIIUM 00pa3oM
1 "CTAHYTHIX" BMECTE Tpemsl MPSIMbIMU JUHUSIMU. H; MOXHO CUMTATh COCTOSIIECH U3
YETBIPEX BXOXKJECHUM ImycToul Hp, COENMHEHHBIX 3TUMU Ke TpeMs JuHusIMU. KpuBas
H; naszeiBaetcs kpuBoi ['minpOepra 1-ro mopsaka B YeCTb €€ MEPBOOTKpbHIBATENS
HN.I'mnb0Oepra. Kaxnas kpuBas H; coctout u3 yerbipex BABoe MeHbIMX Hij, TO
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npoueaypa s pucoBanus Hi OyneT BKIO4YaTh 4eThIpe OOpallieHus AJisi PUCOBAaHUs
H;.1, cooTBeTCTBYIOIIMM 00pa30M MOBEPHYTHIX W YMEHBIIEHHBIX BABOE. OO0O3HAYUM
3T 4yeThipe yactu uepe3 A, B, Cu D.

Oto kpuBble ['miapbepra 1-ro nopsaka.

CoeauHuTenbHble TMpsMble OyaeM o0003HAa4YaTh CTPEJIKAMH, YKa3bIBAIOIIMMU B
COOTBETCTBYIOILIEM HAMNpaBJi€HUU. bynem mnpearnonararb, 4TO HAMpaBICHUE 3a1A€TCS
1EeJIbIM MTapaMeTpoM 1 Kak 1-45 rpaaycos. Torna momxydyaem:

Jns moctpoenus A, B, C, D nonyyaercs ciieiyromas cxema peKypCcHi:

Kpussie ['unpbepra 2-ro nopsijaxa.

J{nst pucoBaHust IMHUM OYyJIEM MCHOJIb30BaTh MPOLEAYPY:

Line( i, s: integer), rae i - HanpaBiieHKe, S - JUIMHA OTPE3Ka.

procedure Line( i, s: integer);

begin x:=i*45/180*pi; LineTo(PenX{rekymue koopaunatsi } + Round(s*cos(x)), PenY +
Round(s*sin(x)));

end;

I/ICHOHBBYSI 9Ty npoueaypy, ¢ IOMOIIbIO PEKYPCUBHBIX 06paI.HeHPII>i HaITMiiemM
MPOLEAYPY, COOTBETCTBYIOIIYIO CXeME A

Procedure A(i, s: integer);

begin if i>0 then begin

D(i-1,s); Line(4,s); A(i-1,s); Line(6,s); A(i-1,s); Line(0,s); B(i-1,s);

end;

end;

AHasornyHo coctaisaroTcs npouenypst ausa B, C, D. Ilpouenypa A nHMIIMuUpyercs
IJIaBHOW NPOrpaMMoOl MO OJHOMY pa3y axaol u3 kpuBbix ['mibOepra. ['nmaBHas
IporpaMMa OIpPEEIsAeT HAYAIBHYIO TOYKY KPHBOM, T.€. MCXOJIHBIE KOOPIWHATHI
(x0,y0) 1 HauaIbHOE 3HAYEHHE IJIMHBI OTPE3Ka U (3KeNIaTeabHO, YTOOBI U=2n).

Ota nporpamma pucyer Kpusble [ mibdepTa 5-ro nopsiaka.
Uses Crt, Graphabc;

Var i,x0,y0,u : integer;

X : Real;

procedure Line( i, s: integer);

begin

X:=i*45/180*pi;

LineTo(PenX+ Round(s*cos(x)), PenY + Round(s*sin(x)));

END;

Procedure B(i, s: integer);forward; Procedure C(i, s: integer);forward,;
Procedure D(i, s: integer);forward; Procedure A(i, s: integer);

begin

if i>0 then

begin D(i-1,s); Line(4,s); A(i-1,s); Line(6,s) ; A(i-1,); Line(0,s); B(i-1,s);
end,

end;

Procedure B(i, s: integer);

begin

if 1>0 then begin C(i-1,s); Line(2,s); B(i-1,s); Line(0,s); B(i-1,s); Line(6,s); A(i-1,s);
end;

end;
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Procedure C(i, s: integer);

begin

if i>0 then begin

B(i-1,s); Line(0,s); C(i-1,s); Line(2,s); C(i-1,s); Line(4,s); D(i-1,s);
end;

end;

Procedure D(i, s: integer);

begin

if i>0 then begin

A(i-1,s); Line(6,s); D(i-1,s); Line(4,s); D(i-1,s); Line(2,s); C(i-1,s);
end;

end;

begin

SetWindowsSize(700,540);

write (' ',' KPUBBIE 'MJIbBEPTA");

begin

x0:=400; y0:=350; {koopauHATHI HaYaIa prucoBanus} u:=128 {mmua orpeska}; i:=1;
while i<=5 {3agaem nopsmok} do

begin

MoveTo(x0,y0); {3amaem KoOpAUHATHI I1epa}

A(i,u); i:=i+1; ui=u div 2;

X0:=x0+(u div 2); y0:=y0+(u div 2);

end;

end;

end.

Kpussbie CepniuHckoro

AHQJIOTUYHO, TIyTEM HAJIOKEHUSA APYr HA JPyra HECKOJbKUX KPHBBIX, IOJYyYaAETCS
pucyHok u3 Kpubblx CeprmHckoro. I'nmaBHoe orinmume KpuBol CepIMHCKOTO OT
KpuBoM ['mnpbepra B TOM, 4YTO mepBas KpuBas 3aMKHYTa. 3HAYUT, OCHOBHad
PEKypCUBHasl cXe€Ma JOJDKHA JaBaTh Pa30MKHYTYIO KPUBYIO, YETBIPE YaCTH KOTOPOM
COCIUHSIOTCS JIMHUSAMHU, HE MPUHAAISKAIMMU CaMOMYy PpEKypCHUBHOMY 00pa3sy.
UYeTtsipe coctaBisronux obpasza o6o3naunm uepes A, B, C, D

CoenuHuTenbHbIE  MpsiMble  OyneM o0O3HA4aTh  CTPEIKaMH,  YKa3bIBAIOIIUMU
B COOTBETCTBYIOLIEM HaIlpaBJICHUU. byaem npennonarats, 4TO
HaIpaBJICHUE 3aJ]AETCs IEJIBIM MTapaMeTpPoM 1 Kak 1-45 rpaaycos.

OcHoBHOI1 00pa3 kpuBbIX CEPIUHCKOTO 33/1a€TCs MPOrpaMMoil:
begin if i>0 then begin
A(i-1,s); Line(7,s); B(i-1,s); Line(0,2*s); D(i-1,s); Line(1,s); A(i-1,9);

end,;
end,;
AHasiornyHo noJryqatorcs npouenypst aia B, C, D. ['maBHast nporpamma ctpoutcs no
obpaszy  S. Ee  3amawa -  yCTaHOBUTH  HayajbHbIC 3HAYCHUA  JUIA

KOOpAMHAT PUCYHKA U 3a/1aTh CAWMHUYIHYIO JJINHY JIMHUM.

Ota nporpamma pucyet Kpuble CepIUHCKOTO 4-TO MOpsAAKA.
Uses Crt, Graphabc;
Var x0,y0,u,i : integer;
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X : Real;

procedure Line( i, s: integer);

begin

X:=1*45/180*pi;

LineTo(PenX{rekymue xoopaunarsi} + Round(s*cos(x)), PenY + Round(s*sin(x)));

end;

Procedure B(i, s: integer);forward; Procedure C(i, s: integer);forward,;

Procedure D(i, s: integer);forward; procedure A(i,s: integer);

begin

if i>0 then begin A(i-1,s); Line(7,s); B(i-1,s); Line(0,2*s); D(i-1,s); Line(1,s); A(i-1,s); end;
end;

Procedure B(i, s: integer);

begin

if i>0 then  begin B(i-1,s); Line(5,s); C(i-1,s); Line(6,2*s); A(i-1,s); Line(7,s); B(i-1,s); end;
end;

Procedure C(i, s: integer);

begin

if i>0 then begin C(i-1,s); Line(3,s); D(i-1,s); Line(4,2*s); B(i-1,s); Line(5,s); C(i-1,s); end;
end;

Procedure D(i, s: integer);

begin

if i>0 then begin D(i-1,s); Line(1,s); A(i-1,s); Line(2,2*s); C(i-1,s); Line(3,s); D(i-1,s); end;
end;

begin

SetWindowsSize(900,1000);

write (', 'KPUBBIE CEPITMHCKOI'O YETBEPTOI'O ITOPSIJIKAY;

x0:=120; y0:=700; {koopauHaTHI Ha4yaja pucoBaHus} u:=13; i:=1;

for i:=1 to 4 do begin MoveTo(x0,y0);

A(i,u); Line(7,u); B(i,u); Line(5,u); C(i,u); Line(3,u); D(i,u); Line(1,u);

end;

end.

[IpuBeneM npumep npocTor NpPOrpaMMBbl square, CTPOSIIEH Ha 3KpPaHe KOMIIBIOTEPA
n300pakeHHe BIHUCAHHBIX JIPYr B Ipyra KBaJpaTOB M MCIOJB3YIOIIEH JIsI 3TOrO
PEKYpPCUBHBIN BbI30B (DYHKIUH.

AHanu3 u300paeHusi: Ha PHUCYHKE OOJBIIOW KBagpaT CO BIHWCAHHBIMU B HETO
KBaJparamu MeHblIero pasMmepa. [Ipudém, kaxkaplii BIIMCAaHHBIA KBaJapaT UMEET CBOU
KOOPAMHATBI, KOTOPBIE BBIYUCIISAIOTCS MO KOOpAMHATAM ONKMCAHHOTO KBajpara. Beero
n3o0paxeHo 6 ypoBHeW KBaapaTtoB. JIjisi TOro, 4toObl COCTABUThH MPOTPAMMY
MOCTPOEHUS HTOT0 U300paKeHUs!, MOKHO:

onucarb (PYHKIHUIO U300paKeHUsI OTHOTO KBaJpara CcO BIMCAaHHBIM KBaJapaToM
MEHBIIIETO pa3Mepa.

Ui M300pakeHUs KaKJ0To KBajJpara CIEAYIOIIEro YpOBHS MCIONb30BaTh ATY XKe
(GYHKIUIO, TOJIBKO C IPYTUMH 3HAUCHUSMHU [TapaMeTPOB KOTOPbIE€ OYIYT BHIYUCISATHCS
aBTOMATHUYECKHU B TOM k€ (PYyHKLUU PUCOBAHUS KBAPATOB.

Onuuiem alnropuT™ puCOBaHUS:
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CHavana BBIYEPUHNBACTCS NIEPBBIN YETBIPEXYTOJIbHUK (kBagpar).
ITocne 3Toro BeI3bIBACTCS byHKIHS Kvad cTposias BHYTpH 3TOTrO
YEThIPEXYTOJbHMUKA (KBaJpaTa) MaJIbii KBaApaT TaK, YTO BEPIIUHBI €T0 JIeKAT TOYHO
Ha ceperHax CTOPOH OOJBIIOro KBajpara. B oOpallieHre BKIIOUCH 11EeTOYHCICHHBIH
apTyMEHT N, ONPEACIIAIONTNN ITyOUHY PEKYPCHH.

Jlns pucoBaHus KBaJIpaToOB OYyJIeM MCIOJIb30BATh JUHUM OINpeAeTIeHHON miuHbl. [Tpu
ATOM HaJ0 3aJaBaTh KOOPAWHATHI Kaxaoi muauM (x1,y1), (x2,y2). ns aToro 6ynem
HCIIOJIB30BaTh MapaMeTphl TpapuecKoro okHa:

xc:=WindowWidth div 2; {Bo3BpamaeM mupuHy rpagu4eckKoro oKHa}

yc:=WindowHeight div 2; {Bo3Bpaiiaem Beicoty - // - // - }

ax:=xc-a; ay:=Yyc-a; {HaXx0JuM KOOPJIUHATHI JJIs IEPBOM JIMHHUH }

bx:=xc+a; by:=yc-a; {HaxoauM KOOpAMHATHI JJIsi BTOPOU JINHHH }

cx:=xct+a; cy:=yc+a; {HaXOJUM KOOPJIMUHATHI Ui TPEThe! JIMHUH }

dx:=xc-a; dy:=yc+a; {HaX0oIuM KOOPIUHATHI IS YETBEPTOI JTMHUM }

rAc a - JJIMHa JIMHUM.

function Kvad(xc,yc,a:integer; ax,ay,bx,by,cx,cy,dx,dy,m:real; n:integer) :integer;

begin

if n=0 then Kvad:=0

else

begin {KOOpAMHATHI IUHUI OKPYTIISEM |

line(round(ax),round(ay),round(bx),round(by));

line(round(bx),round(by),round(cx),round(cy));

line(round(cx),round(cy),round(dx),round(dy));

line(round(dx),round(dy),round(ax),round(ay));

dec(n); {ymenbimaem n Ha 1}

PexypcuBHBIN BbI30B (YHKIIMHM U BHIYUCIICHHE HOBBIX 3HAaYEHHUH MPOU3BOIUTCS TaK:
Kvad:=Kvad(xc, yc, a, ax+(bx-ax)*m, ay+(by-ay)*m, bx+(cx-bx)*m, by+(cy-by)*m,cx+(dx-cx)*m,
cy+(dy-cy)*m, dx+(ax-dx)*m, dy+(ay-dy)*m, m, n);

end;

end;

M - BCmoMoraresbHas IEpeMEHHas, B TAHHOM CJIy4ae UCIIOJIb3YETCS U HaXOXKICHUS
CEepEIUHBI CTOPOHBI.

Takum 00pa3oM, B OMUMCAHHON (PYHKIIMM MBI OCYILECTBIIIEM BBI3OB €€ K€ CaMou
B Ka4E€CTBE BCIIOMOTaTEIbHOM.

Ecnun OCYILIECTBUTD BBI30B 3TOU Ke byHKUIMN u3 OCHOBHOM
MPOrpaMMbl C HAYAJIbHBIMUA TIapaMeTpaMU, TO PEKYPCHUBHBIC BBI3OBbl HHUKOTIA HE
3aKOHYATCAd W Mporpamma OyzaeT padboraTh OeckoHeuHo. [ljist Toro, yToObl 3TOrO HE
CIIy4WJIOCh, MOXHO BBECTH B KaueCTBe aprymMeHTa (QyHKIUA HEKOTOPYIO
BEITUYMHY N, KOTOpasi MpHU KaKJIOM HOBOM BBI30BE MPOLECAYpPhl OyAeT yMEHBIIATHCS
Ha | (mpumensem dec(n)), a B Temo (YHKIIMU UYTO €ro OMEPATOPHl JOJHKHBI
BBITIOHATBCS TOJNBKO Mpu n<>0, TO €CThb 3TO YCJIOBUE JAOJKHO HWIpaTh pOJb
CBOCOOPA3HOM «3arIyIIKN, OTPAHUYNBAIOIICH YHUCIIO BHI30OBOB.

Pexypcuss MOXeT ObITh  MCTHOJB30BaHA  JUIS TIOMYYEHUsS]  JTUHEHWHOTO PUCYHKA,
HanpuMep «IEPEBA», HATPUMED:

Uses Crt, Graphabc;

Var x, fi : Real;
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I, X0, y0, u, divisor : integer;

Jns pucoBanwms JInHUK OyIeM MCTIOb30BaTh Nporeaypy: Line( i, s: integer), rae i - HarpaBJeHUE, S
- JUTMHA OTPe3Ka.

procedure Line( i, s: integer);

begin

X:=(i*fi-90)*pi/180;

LineTo(PenX{rekymue xoopaunarsi }+ Round(s*cos(x)), PenY + Round(s*sin(x))); {pucyem
JIMHUIO TI0JT ONPEICTICHHBIM YTJIOM }

end;

procedure A(i,s,k, kmax: integer); /K - mar pexypcuu, Kmax - mopsiok peKypcum
var cX, cY: integer; //KOOpIUHATHI Pa3BETBICHUS

begin

Line(i,s); //pucyem HOXKY BETBH

if k<kmax then begin

cX:= PenX; //3anioMmuHaeM KOOPAWHATHI BETBICHHS

cY:=PenY; A(i,s div divisor,k+1,kmax); //pucyem cpeaHiow BETBb
MoveTo(cX,cY); A(i-1,s div divisor,k+1,kmax); //pucyem seByro BETBb
MoveTo(cX,cY); A(i+1,s div divisor,k+1,kmax); //pucyem npaByio BeTBb
end

else begin

Line(i,s); //eciin pekypcusi OKOHYEHA, TOPHUCOBBIBAEM BETKY

end;

end;

begin

read(i); //mopsaok pekypcun

SetWindowsSize(700,640);

x0:=330; //HayanbHBIE KOOPINHATHI

y0:=500;

u:=243; //anuHa camoi KpYyIHON HOXKHU

divisor:=3; //B0 cKOJBKO pa3 JUIMHA BETKH Ha CJIEAYIOIIEM IIare MeHbIIIe, 4eM
Ha TPEJIBITYIIEM.

fi:=70; //yron mexy BeTBIMHU

MoveTo(x0,y0); /mepexonum K Ha4aJIbHBIM KOOPIUHATAM

A(0,u,0,i); /lpucyem BeTKy

end.

PazpaboTtaem porpaMmy, CTPOSIIIYIO Ha DKpaHe KOMIIBIOTEpA

M300paKEHNE OMTUCAHHBIX KPYTOB.

uses crt,graphABC,events;

var

stepMax,x,y,r:integer;

HaIWIIEeM TPOILEenypy Krug KoTopas pucCyeT OKpYKHOCTh M OMHUCHIBAET €€ IMIECThI0 OKPYKHOCTSIMHU
MEHBIIET0 pa3zMepa:

procedure krug(x,y,r,stepN,stepMax:integer);
var nr:integer;

begin

if stepMax>stepN then

begin circle(x,y,r); {prcyemM OCHOBHOU KpyT}
BrerunciisieM neHTp Kaxaoro Kkpyra:
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krug(x+round(2*r),y, r div 3, stepN+1, stepMax); {kpyr c nmpaBa}

krug(x-round(2*r),y, r div 3, stepN+1, stepMax); {kpyr c neBa}
krug(x+round(2*r*cos(P1/3)),y-round(2*r*sin(P1/3)),r div 3, stepN+1, stepMax); {BepxHuii npaBbIit
K

krr)gégx-round(z*r*cos(PI/3)),y—r0und(2*r*sin(PI/3)),r div 3, stepN+1, stepMax); {neBblii BepxHHii
K

krr)gggxﬂound(Z*r*cos(PI/3)),y+round(2*r*sin(PI/3)),r div 3, stepN+1, stepMax); {HmkHuit npaBbIit
K

krr)gg;gx-round(Z*r*cos(PI/3)),y+round(2*r*sin(PI/3)),r div 3, stepN+1, stepMax); {anmxuuii neBbIid
Kpyr}

end;

end;

begin

write('[ burypy kakoro mopsiaka cienyet Hapucosatb|', '); read(stepMax);

clearwindow;

write('[BBeauTe x)emaembrii paauyc]',' '); read(r);

clearwindow;

writeln ('','na sxpane okpyxHoctu ' ,stepMax, ' ro',' mopsiaka');

X:=350; {HavanbHbBIE KOOPJMHATHI |

y:=400; SetWindowsSize(700,700);

krug(x,y,r,0,stepMax); {BbI3siBacM npoueaypy krug }

end.

JlepeBo peKypCHUBHBIX BBI30BOB

[Ipoananmu3upyem npumep 3:

Jns moslydeHusi OKPY>KHOCT CO BIMCAHHBIMU OKPY>KHOCTSIMU (BTOPOTO TOPSIIKA)
TpeOyeTcs caenaTh ClAeAyIoNue JeHCTBUS:

[ar 1.

procedure krug(x,y,r,stepN,stepMax:integer);

var nr:integer;

begin

if stepMax>stepN then circle(x,y,r);

end;

[ar 2.

Boeruncnum paguyc 1iis clieyronieil okpyxHoctu: nr:=r div 3;

BeeiBaem B mporeaype krug emé onHy mpouenypy krug u mepenaém el HOBbIE
MapaMeTphl:

krug(x,y,nr, stepN+1, stepMax); moiydaem:

OKPY>XHOCTH B LIEHTPE KOTOPOIO €LIE OJTHA OKPYKHOCTb.

[Iar 3.

Jo6aBnsiem B OCHOBHYIO Tpolieaypy krug Bropyto mporeaypy krug co cienyromumu
rapaMeTpamu:

krug(x,y+2*nr,nr, stepN+1, stepMax); nepeiBUraeMcsi o UrpuKy

IIar 4.

JloGaBisiem TpeThio mportieaypy krug : krug(x,y-2*nr,nr, stepN+1, stepMax);

[Iar 5.

JlobGaBiisiem geTBepTyto Tpoueaypy krug:
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Jlnst HaxOoXXIeHWs IeHTpa Kpyra OyaeM HCHOJIb30BaTh TPUTOHOMETPUUECKHE
byHKIUH.

krug(x+2*round(nr*sin(2*P1/3)),y+nr,nr, stepN+1, stepMax);

IIar 6.

AHanmornyHo 100aBisieM IATYIO Tpoteaypy krug:

krug(x-2*round(nr*sin(2*P1/3)),y+nr,nr, stepN+1, stepMax);

[Iar 7.

Jobasnsiem mectyro npouenypy krug:

krug(x+2*round(nr*sin(2*P1/3)),y-nr,nr, stepN+1, stepMax);

[IIar 8.

JlobGaBinsieMm cenbMyto mporenypy krug:
krug(x-2*round(nr*sin(2*P1/3)),y-nr,nr, stepN+1, stepMax);

[I0JIy4aeM KOHEYHBIN pe3yJIbTar:

«3arnymika» cpadateiBaeT Korna stepN craHoBUTCA Ooibiie stepMax

[Tpu xaxaom moBTope nporeaypsl krug, stepN yBennuuBaeTcst Ha €IUHUILY.

Pemenune HesiMHEeTHOTO YpaBHeHHUsI MeTo10M utepanmuu B Excel

3ananue: Ha OTpe3Ke [a,b] TpeOyeTcss HaUTH KOPeHb HEJIMHEHHOro
YPaBHEHUsI MEeTOI0M UTepalum B TaOJIUIHOM nporeccope Excel ¢
WCITOJIP30BAaHUEM HUKJIUYECKHX CCHIJIOK.

X-°+1=0 a=1 b=2

Pemenue:
Haiinem KopeHb HEJIMHEWHOTO YypaBHEHHS B TaGJUYHOM mpoueccope Excel
METO0M UTEepaLMU C VCII0JIb30BAHUEM LIUKIINYECKUX CChLUIOK. Jliis

BKITIOUCHUS peKUMa IUKJINYecKHX Bblyucjaennii B Excel2003 B wmeno
Cepsuc/Ilapamerpsi/Bkiiaka Beraucnenus ciaeayer nmoctaBuTh (iaxox HMreparuu u
¢dnaxxok BeIOOpa BHAA BEACHMS BBIYMCICHHI: aBTOoMaThueckun. B MS Excel 2010
cienyet 3aitu B MeHio Daitn/Ilapamerpbl/DPopMynbl U MOCTaBUTH (PIIayKOK B TOJIE
"BKJIFOUMTH UTEPATUBHBIE BEIYUCICHUS" .

HcnonezyeM Gpopmyiry:

X,, =X, —f'(i”), n=0,12,..,

n

M — MakcuManbHOE 3HAYEHUE MPOU3BOJHON Ha MpOMEKyTKe (1o Moayito). Halinem
M, 1151 TOTO BEIYUCIIUM

£(1)=21(2)=-11

T. k. 3HaueHne Npou3BOAHBIX <0, BO3bMEM (PYHKIIUIO C MPOTHUBOIOI0KHBIM 3HAKOM:
f(X)=-x+x3-1.

M=11

B suelixy A7 BBemeMm 3HaueHue a =1, B siueliky B7 BBemem dopmyny pacuera
tekymero  3Haduenus x: =ECJIM(B7=0;A7;B7-(-B7+CTEIIEHb(B7;3)-1)/11)
B sueiiky C7 BBemem ¢opMmyny mis  KoHTpods 3HadeHus f(x): =B7-
CTEIIEHBb(B7;3)+1

[Tonyunm xkopeHs ypaBHeHus x=1,375
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4

5 MeTon uTepauuu

b XHa4 Xmek Xmek) |
7 1,000 1,325 D,DDDJ
8

B A7 BBenem HauanbHOE MPUONIMKEHHE = 2, TIOJy4YUM KOpeHb x=1,375
[TosmydeH TOT e pe3ypTaT, 3HaYUT KOPEHb HA TAHHOM IIPOMEXYTKE OJIHH.

4

5 MeTog uTepauuu

B XHay Xmek | {Xmek)
7 2,000 1,325 0,000
a

IHopsinok BbINOIHEHHS PA0OTHI.

1. U3y4nTh TEOpETUUECKUI MaTEPHUA.

2. MetogoM TpOCTBIX HUTEpalUil HaWTH KOPEHb ypaBHEHHUS (3a4aercs
npenoaasareneM). PerieHne peanuzoBaTh Ha S3bIKE BBICOKOIO YPOBHS U B
3JIEKTPOHHOM Ta0IHIIE.

3. ITocHuTh paboOTy aJiropuTMa BEIYUCIIEHUS (PaKTOpHaJia C IIOMOILIBIO PEKYPCUU.

4. TIloctpoutrs kpuBble CEpIMHCKOTO M MNPEUIOKUTH UX IPUMEHEHHE B
MaTeMaTUYeCKON OMOJIOTUH U METULIMHE.

5. Ipenoxuts MeTo peanm3iun m.4 B MatCad u Excel.

6. OQpopMUTH OTYET, BKIIIOYAIOIIMI: PE3yJIbTAThl BBHIOJIHEHHUS] paOOThl (aJrOPUTMBI,
POrpaMMHBIE KOJIbl, CKPU-ILIOThI) U OTBEThl Ha KOHTPOJIbHbIE BONPOCHI (HE MEHeEe
Tpex).

KouTpoJsbHBIE BONIPOCHI:

1. Yto Ha3bIBaeTCs UTEpaIUC?

2. UTo Ha3bIBaCTCA PEKypCUECH?

3. ns yero npumMeHsitotcst Kpubble CEpIUHCKOTO?

4. KakoBa poiib (ppaktanoB B mpupoe?

5. Kakue uszmonornueckue mporecchl MOXKHO OTHECTH K PEKYPCUBHBIM?

6. Uto Takoe MeToA IMXaTOMUU?

7. Kakum 00pa3zoM MOKHO MPUMEHSTh PEKYPCHUIO MPU BBIYHUCIEHUS psiia (Hampumep,
Telinopa niis rapMoOHUYECKOU PyHKIIUM)?

8. Kakoil wuTepanmoHHBI Tporiecc OyaeT OCECKOHEUHBIM: PaCXOIAITUNCS,
CXOIANUNCA?

9. Kak npencraButh nporecc auddepeHuaibHoi TMarHoCTUKY 3a00JIeBaHUS B BUJIC
uTapanuu (pekypcun)?

10. Kak peanuszyercsi uteparusi B JIOTHYECKOM Oa3uce ¢ TMOMOIIBIO JIOTHYECKHUX
GyHKINNA U TepEMEHHBIX ?

11. TlpuBenute mpuMepsl CEMAaHTUYECKUX PEKypcuid (Hampumep: «y Tmoma Obuia
co0aka, OH €€ JIFOOHIL. ..»)

12. Kak ocymiecTBIsIeTCsl peKypCUBHBIN AUArHOCTUYECKUN MTpoLiecc?
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HNupopMaimoHHbIe CaMTHI: http://web-pascal.narod.ru/stat/recurs.htm,
http://it.kgsu.ru, http://ru.wikipedia.orq, http://tvd-home.ru/recursion,
http://pascal.helpov.net



http://it.kgsu.ru/
http://ru.wikipedia.org/
http://tvd-home.ru/recursion
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13. OcHoBBI paGoTHI B MEANIMHCKUX HH(POPMALMOHHBIX 623aX JaAHHBIX

Heab padoThl: N3yueHUE MPUHITUIIOB TTOCTPOCHUST WH(MOPMAIMOHHON 0a3bl TaHHBIX
Medline u nprobpeTeHne HaBBIKOB PabOTHI C HEH.

KpaTkue TeopeTnueckue cBeaeHUs
HauGonpimee  pacmpoctpanenne — moayumiaa — Medline (MEDIlars onLINE) —
KpynHeWmas  Oubnamorpadudueckas 6aza  craTel M0  MEIUIIMHCKUM  HayKaw,
co3manHas HarmonansHoOM MenuimHckol oubanorekor CIIIA (U.S. National Library
of Medicine, NLM). OxBatpiBaeT 0K0J0 75 % MHPOBBIX MEIUIIMHCKUX HW3JIaHHM.
Hcnonsiyet cnoBaps MeSH.
[IpeumyiiectBa 0as3bl:
1. BeICTpbIii TOMCK CTaTel MO 33JlaHHOW TeME C MOJIydEeHUEM JJii HUX a0CTPaKTOB U
oubmorpaduuecKuX TaHHBIX;
2. [IpenocraBisieTcst BO3MOXKHOCTD CBSI3aThCA C aBTOPaMU MyOIMKaIIUU.
Henocrarku:
3. AGCTpaKTHI JIJIsl CTAPBIX CTATEH MOTYT OBITh HETIOJIHBI.
CyliecTByeT HECKOJBKO HHTEpP(EICOB, € MOMOIBIO KOTOPBIX OCYILIECTBIISIETCA
noctyn kK  06aze  gmaHHbix  Medline. Cpenu  HuUX  CBOOOJHBIE,  Takue
xak PubMed u HubMed, u KOMMEpUECKHe, Hanpumep, Ovid
Technologies, SwetsWise 1 HeKOTOpbIE IpyTHE.

baza monnepxkuBaercss HanuonanbHoU MeauruHckor Oubmuotekoit CIIIA
(NLM). Bxutouaet onucanusi u pedepatsl U3 4.600 METUIIUHCKUX U OMOTOTUYECKUX
KypHaJIOB, MyOJIMKyeMbIX B O0osee uem 70 cTtpanax mupa. HikHsis XpoHooruyeckas
rpanuiia MEDLINE - 1951 roa. Ha 2010 rox ee HamonHeHue cocTaBiisuio 6osiee 19
MUJUTMOHOB 3amuceil. AxTyanusanus 0a3pl TMPOBOAUTCS ekeHedenbHo. JlocTym K
MEDLINE otkpeiT Ha cepBepe NLM wuepe3 cayx0y PubMed. [lnsa pabGoTs
ONTUMaJIbHEe BBIOpATh MYyHKT MEHIO Limits, pacKpbeITHE KOTOPOTO MPHUBOAUT K
MOSIBJICHHIO MHOTOYPOBHEBOTO MEHIO, IO3BOJISIOUIETO C(HOPMUPOBATH 3alpoc C
UCITIOJIb30BAaHUEM MHOTOYHCIICHHBIX (DUIIBTPOB: J1aTOM BBOJA B 0a3y, THUIIOM U BUIOM
U3JIaHUS, SI3BIKOM TEKCTa M MHBIMH CTICIU(PUUIESCKUMU JJII MEIUIIMHBI TTapaMeTPaMHU.
MEDLINE o6namaer O6nm3koii K 0O0pa3ioBOl MOJACUCTEMY pabOTHl C JaHHBIMHU.
Cucrema mMO3BOJISIET MPOCMATPHUBAThH 3aMKCH, OTMEUasi PEJICBAHTHBIC JTOKYMEHTHI U
COXpaHSTh BBIJICTICHHBIC JOKYMEHTHI Ha JOKAJIHHOM JMCKE TMOJb30BaTels ((PyHKIUS
Clipboard). Kaxnass 3anuch B MepedyHe pPe3yiabTaTOB MOMCKAa CHA0MXEHa CCBHUIKOM
Related Articles, menuek MbIIIbIO 1O KOTOPOMl NMPUBOIUT K TOSIBICHHUIO NEpEUHs
cTaTeil, cojiep)aHue KOTOPBIX aHAJIOTMYHO JaHHOM. DTa (PyHKIMS KpalHe MoJjie3Ha
IIPY TIPOBEJICHUN IBPUCTUUYCCKOTO MOMCKA, YIUTHIBAIOIIETO aCCOIIMATUBHBIC CBS3H U
CKpBITbIE 3aKOHOMepHOCTU. Dukcupyercss "HcTopua" pa3biCKaHU C BO3MOMXKHOCTBIO
BEPHYThCS K Jt000My ux stamy. KauectBo oubnuorpaduueckux 3anuceit MEDLINE,
KOTOpasi Cpead TPOYUX COACPKUT OOIbIION O00BEeM CBEACHUN O CTaThsiX U3
POCCHIICKON MEIUIIMHCKOW MEPUOIUKHU, MOXKHO CUYUTATh OOPa3I[OBLIM: BCE OMHUCAHUS



https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0_%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D1%8B_%D0%A1%D0%A8%D0%90
https://ru.wikipedia.org/wiki/Medical_Subject_Headings
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BKJIFOYAIOT ~MHOTOYHCIICHHBIE  KJIacCHU(UKAIIMOHHBIE pPYOpHKH, OOJBIIMHCTBO
cHa0XEeHO pa3BepHYTHIMH pedepaTaMu.

HaunbGonee mnomymsapueii "nuro3" B MEDLINE — cepBep HanmonansHoi
meauiuHckor OubOmmorekn CIIIA http://www.nlm.nih.gov/. Jloctyn k a3Toit 0ase
JTAHHBIX OCYIIECTBIISIETCS HA ATOM cepBepe depes JBe ciyxk0bl — PubMed u Internet
Grateful Med http://www.nIlm.nih.gov/databases/freemedl.html. Bropas cayx0a
MO3BOJIIET MOJYYUTh JOCTYyN He ToJibko K 6a3e manHbix MEDLINE, Ho u x 6a3zam
AIDSLINE, HISTLINE, DIRLINE, OLDMEDLINE, SDLINE u ap. Hoctyn B
MEDLINE npenocTaBistoT TaKK€ MHOTHUE CAWThI, IOCBSIICHHBIC MEULIMHE.
(mammpumep, http://healthgate.com, http://www.kfinder.com, http://php.silverplatter.co

M u apyrue).
Kpome Medline cymectByer m MHOXECTBO JApyrux 0a3 naHHbiX. llpuBenem
HECKOJIbKO MpuMepoB: Embase — OuoMenuuMHCKas JIUTEpATypa, B OCHOBHOM

€BPOIECKUE U SAMOHCKHE (PapMaKoJIOTHUECKHe KypHaubl; Biosis — Ounonornyeckas
auTepatypa, oueHb mupokuit crnektp; CAB Health — undekumnonnsie 3ab6oseBanus,
B uvactHoctu CIIMJ] u 3aboneBanus, mnepenaBaeMble TMOJOBBIM IyTeM; Science
Citation Index — OCHOBHBIC >KypHAJIbl 1O BCEM HAayYHBIM TEMaTHKaM; IMO3BOJISCT
OCYILIECTBJISITh MOUCK LHTAT. JJOCTym K 3TUM KaTajoram MOKHO MOJYYUTh 4epe3
CITY>KOBI BIDS http:// www.bids.ac.uk, EDINA http://edina.ed.ac.uk/ nim
Dialoghttp://www.krinfo.com/dialog/dweb/dwebfly.html.

Kpome Toro, Ha cepsepe UnCover (http://www.carl.org/ nam http://uncweb.carl.org/)
collepkuTcss uHpopManus Oosiee 4emM O 6 MWUIMOHAX HAYYHBIX CTaTed W
nporpaMMHOe oOecreueHrue JJisi UX TOHWCKa W OTIpaBKkud (¢akcoMm (3a IUIaty)
3aKa3uHUKYy.

Touck meduyuHCcKUX yupexicoenuil, Cneyuaiucmos

Hospitals on the Net — http: www.hon.ch/cgi-bin/find? — Bo3moxHOCTE TOMCKA
OOJILHMII M KJIMHUK, a TAKXKE JPYTUX METUIUHCKUX yupexaeHuii B CeTu.

Scholary societies of the world —
http://www.lib.uwaterloo.ca/society/overview.html — Ha3Banust 00IIeCTB pacIio-
JIO’KEHBI B aI(paBUTHOM TOPAJIKE, 110 TMPEIMETY WU THUITY.

World list of Universities — http://www.mit.edu:8001/people/cdemello/univ.html —
CIIUCKH YHUBEPCUTETOB B aIaBUTHOM U reorpaduueckoM MmopsiaKe.

B Poccun niia noucka JiroAeil (B TOM YUCIE MO aJpecy JIEKTPOHHOU MOYThI) MOMKHO
IOMBITATECS BOCITONIb30BaThes mouckoMm E-ROSS http://www.dubna.ru/eros
Nurepdeiic PubMed mnpoct u mnonsteH. EcTh TOAbKO OIHO ToJie i1 BBOJA
MOMCKOBOTO 3anpoca 1 kiasuia "Go" psgoM ¢ HuMm. Ho 3TuM QpyHKIIMK cUCTEMBbI He
orpanudenbl. YTo emie momy4aeTr mojb3oBarenb? Bo-NepBbIX, 3TO pa3sHOOOpa3HbIC
CrocoObl YTOYHHUTH Balll 3aIIPOC, BBES B HETrO ompejesieHHble orpannyeHus (Limits).
Jlns Bamero yno06cTBa cucTeMa BeJIeT MCTOPUIO MOUCKOBBIX 3aIPOCOB, UTO MO3BOJISIET
U3MEHATh TOMCKOBYIO CTpPATETHi0, OOBEIUHAS MEXIy CO00il pa3Hbie 3ampocChl.
MOXXHO COXpaHATh MNPOMEXYTOUHbIE pe3yibTaThl moucka B Clipboard, a 3arem
WCIIOJI30BaTh WX BMeCTe Ha Bamie ycMmoTpeHue. Ecte mHCTpymMeHT Details, mis
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NoJlydyeHus: MoApoOHON MHpopMmanuu o ToM, kak PubMed monsn Bam 3ampoc, u
JOTTYCTHJIU JIK BBl KaKue-Tr00 OIMNOKH.

[TomuMo paboThl € 3ampocaMyd MOKHO H3MEHSTH (PopmaThl BBIBOJA JOKYMEHTOB.
Otux GopMaToB OTPOMHOE KOJMYECTBO, Hauboiee ynoTpeOuMble U3 HUX: Summary,
Brief, Abstrat, AbsatractPlus, Citation, MEDLINE. ITogpoGHee o dbopmaTax MOXKHO
MOCMOTPETh B pazjesie noMomm [4]. 3aciayXUBalOT BHUMAaHUS BO3MOKHOCTh
OTNPABKHU PE3yJIbTaTOB MOMCKa Ha email, a Tak ke GyHKUUS AJs MPOCMOTpa CaMoi
cBexel nHpopmaluu 1o BIOpaHHOM TeMe B BameM RSS-punepe.

OnucanHble (GYHKIUMU JOCTYIHBI JIIOOOMY, KTO MOjib3yeTcsi cepBucom PubMed, Ho
3apEeruCTPUPOBAHHBIM TOJI30BATEIISIM MPEOCTABISACTCS €lle 00JIbIIE BO3MOXKHOCTEHN
JJ1s1 pabOThl. ITO BO3MOXKHOCTh COXPAHEHHUSI TIOMCKOBBIX 3alPOCOB (MCTOPS 3aMPOCOB
JUIs. HE3apEeTUCTPUPOBAHHBIX TOJIb30BATENEH XPAHUTCS JIMIIL B TEUCHHUE OJHOMN
ceccud paboOThI), COCTaBJIEHHE COOCTBEHHBIX KOJUICKIIMI cTarel u eme psia
JIOTIOJIHUTENIHHBIX BO3MOXKHOCTEHM ISl HACTPOMKHU TMOJI CeOsl MOUCKOBOM CHCTEMBI
PubMed.

/JIpyzue cemeewvie mexncoynapoonvle 6a3vl OAHHBIX MEOUUUHCKOU UHDOpmayuu.
basa nanaeix PubMed Central (PMC) . Dto co3nannslit u noaaepxuBaeMbiii NCBI
nudpoBOl  apXWB OUOMEIUIIMHCKUX MYyOJHMKAlUA COCTOSALUMHA W3 JKYpPHAJIOB,
MPENOCTABISAIOMUX OECIUIaTHBIN JOCTYyN K TIOJHBIM TeKcTaM ctaTed. Jpyrumu
CJIOBaMH BCE€ CTaThH, KOTOpble Bhl Haiiiere Ha PMC MOXHO Tak ke CBOOOIHO
MOJIYYUTh M Ha CalTax >KypHaJIOB, I7ie OHU omnyOsukoBaHbl. Poas NLM B manHOM
ciydae o0ecreuuTh He OECIIaTHOCTh CTaTel, a JOCTYI KO MHOTUM ITyOJUKAIUsIM C
onHoro caifra. Ilouck ocyimecTsisierca B ToM ke uHTepdeiice, uro u B PubMed.
Pa3nuna nuims B Beiade pe3ynbTaToB. KonmnuecTBo pe3ynbTaToB OyAET 3HAUUTEIHHO
MEHbIIIE, HO 3aTO BCE OHM MOJIHOTEKCTOBBIE. KcTatn mepexon Mexay d3TUMM Oa3zaMu
OCYILECTBSIJIETCS JIOBOJILHO MPOCTO - BbIOOpoM 0a3el PMC B BhImamaronieM MeEHIO
cinpaBa oT cioBa Search, mpu pabotre B unTepdeiice PubMed. O0 mHcTpymMeHTax
MOUCKa 51 yKe€ THUCAJl BBINIE, MOITOMY MOBTOPSAThbCS He Oyay. Ilpu cpaBHeHHM C
HighWire Press »TOoT cepBHC BBIFTOAHO OTJIMYAETCA CPEJACTBAMU IIOMCKA, HO
MPOUTPHIBAET o oO1eMy KOJINYECTBY CTaTeu.
OpHako  MHOTHE O>KypHAJbl HE  OrpaHUYMBAIOTCS  TOJBKO  OECIUIATHBIM
pacnpocTpaHEHHUEM CBOMX MaTepraioB. OTHOCUTEIHLHO HEOOIbINNAS YaCTh KOJUICKITHH
PMC nybnukyercs Ha ycnoBusix Creative Commons License u el mogoOHBIX
JUIEH3WA. DTO AaeT OoJbllie CBOOOABI TMPU PACPOCTPAHEHUH M HCIOJIH30BAHHUH
CTaTel, MO0 CPABHEHUIO C TPAJAUIIMOHHO JIMIIEH3UPOBAHHBIMU paboTaMu. OUeBUIHBIM
IUTIOCOM 3TOM CHUCTEMBI SBJISIETCS BO3MOXHOCTH TOJYYEHHUsI TOJHBIX TECTOB U
WHTErpauus ¢ JApyruMu cepBucamu, npenocraBisieMbiMu  NCBI.  Munycel
MPOSIBIISIFOTCSL TOJIBKO TOT/1a, KOTJIa OKAa3bIBAETCS, YTO HY>KHAsSI CTAThs CTOUT JICHET.
baza neiHEBIX The Cochrane Library - ocHOBHOW TpPOIYKT ACATEIBHOCTH
KokpaHOBCKOro COTpyJaHHYECTBA. ITO DJIGKTPOHHAsh 0asza JIaHHBIX, Ha3bIBaeMas
KokpanoBckoit Oubnmotekon. Coaepxkamiuecs B OHOIMOTEKE CHCTEMaTHYECKHE
0030pBI  COAEpXAaT CTPOTO JIOKa3aHHbIe Hay4dHble (akTel. KokpaHOBCKOE
CoTpyIHUYECTBO - 3TO MEKIyHAPOAHAsI HEKOMMEpUecKasi opranuzaiusi. Ee ocHoBHast
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3ajaya — coOupaTh HOBEHINYIO, IOCTOBEPHYIO HWH(GOpPMALMIO O pe3yiabTaTax
METUITMHCKIX BMeEMIaTeahCTB. KOKpaHOBCKHIT cCCTEMaTHYECKUi 0030p, B OTIIMYHUE OT
OOBIYHOTO 0030pa JUTEPaTyphl, CTPOUTCA MO OOJee KECTKUM IMpaBHiIaM. OTH
npaBujia OrPAaHUYMBAIOT KPYT HCCIEIOBaHUM, pe3yibTaThl KOTOPBIX MOTYT OBITh
UCIIOJIb30BaHbl JUIsl HamucaHus 0030pa. boiee moapoOHO MOXKHO MOYUTATh Ha
PYCCKOM sI3bIKe 371ech [8] u 3aech [9], Ha aHrauiickoM 31ech. JlocTynm K OMOIHOTEKe
ocymiecTBsiiercst yepe3 Wiley InterScience. Metoapl moucka NpUHIMIHAIBHO HE
OTJIMYAIOTCSA OT TaKOBBIX Ha MpeablAymux caitax. Tak e kak u B PubMed
BO3MOXXEH mnouck nmo tepmuHaM MeSH [11]. [JocTyn Kk OriaBiI€HHUIO M pE3IOME
0030poB cB0OOOEH. JIJ1 TOCTyIIa K TIOJIHBIM TEKCTaM HyXHa noamucka. OcoOeHHOCTh
9TOM OMOIMOTEKH - ITO MOJKACTHI, CBOETO POJia JMalPKECThl M30paHHBIX 0030POB.
[TogkacTel BBIXOAST HEYACTO M HAa aHrauickoMm sa3bike. T.e.,  KokpanoBckas
OMOMMOTEKAa COJAEPKUT OTPAHMUYEHHBIM Kpyr NyOauKanuii - mMeTanH(OopManuio o
PaJOMU3UPOBAHHBIX KIMHUYECKUX HCCIEAOBaHUAX. Ee TOCTOMHCTBO - MOJHOCTHIO
JIOCTOBEPHBIN MaTepuan 0030pOB M HaJIMYME JIOBOJBHO OOJIBIIOTO KOJIMYECTBA
MYJIbTUMEIUMHBIX MAaTEpUAJIOB, YETO HE OBLIO Yy OMUCAHHBIX BhIIIE caiiToB. [lomumo
MOJIKACTOB 37IECh MOXKHO HAaWTH BUJIEO0 O OMOIMOTEKE U TPOBOUMBIX MEPOTIPUITHSIX.

ITopsiaoK BBINIOJTHEHUS

1. OcymiectBuTe NOUCK HH(OpPMALMU IO TEMATHKE CaMOCTOSITENbHOM pabOThI
(BBLOAETCSl MpernojaBaTeieM) B YIOMSHYTBIX B TEOPETHUUYECKHUX CBEACHUAX 0a3
JAHHBIX METUIUHCKON HH(pOpMaLUU.

2. N3yuute unTepdeiic 6a3 JaHHBIX MEAUIIMHCKON MH(GOPMAITIH.

3. Odopmure OTYET, BKIIOYAIOUIMN: XapaKTEPUCTHKW HW3YYEHHBIX 0a3 JIaHHBIX
MEIUUMHCKON HH(pOopMalnKu, HHTepdeiic (mpUBEAUTE CKPUH-IIOTHI JMajora c
MOJIb30BATEJIEM), THOCEOJIOTMYECKHE BO3MOXKHOCTH, BBIBOJIBI O HEIOCTaTKax H
NPEUMYILECTBAX ONpPENETICHHBIX 0a3 JaHHbBIX, KpaTkue pedepaTUBHbIE 0030pbI,
MOJIyYeHHBIE IO pe3yJIbTaTaM BBIIOJIHEHHUS 11. 1.
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14. KomnbroTepHble ceTH. JJIeKTPOHHAA MI0YTA

KpaTtkue TeopeTrnyeckue cBeIeHUsl.

COBpEeMEHHOCTh  3MOXa  XapaKTepu3yeTcss Kak  dmoxa  ri100ajJbHOro
MH(OPMAIMOHHOTO 00IIECTBA, COJIEP)KAHUE KOTOPOM COCTaBIIAIOT MH(POPMAIMOHHBIE
TEXHOJIOTUH, PEaTU30BaHHbIE B TOM YHUCJIE C TOMOIIbIO KOMIBIOTEPHBIX CETeH
Pa3HO00pa3HBIX KOH(MUTYpALIUNA U UEPAPXUUECKUX YPOBHEH.

WNHuTepHeT urpaetr orpoMHOE 3HaUY€HUE B PEIICHUH 33/1a4 B 3[[paBOOXPAHEHUU U
MPaKTUYECKON MEIUIIMHE: JOCTYN K MEAMIMHCKUM OMOIMOTEeKaM, JUCTAHIIMOHHOE
06y‘—ICHI/Ie, TCIICMCAUIINHA, IMTOMCK COBPCMCHHBIX HAYYHbBIX MCIWIOWMHCKUX IOdHHBIX,
TeJIeKOH(EpEeHIIMN U T.JI. DTOMY CIIOCOOCTBYIOT TEXHHYECKHE M THOCEOJOTHUYECKHE
NPEUMYIECTBA BUPTYAJIbHOTO TejaeoOuieHusl. B cBA3M ¢ 3TUM, Bpauy-KUOEPHETHKY
H€O6XOI[I/IMBI HaBBIKM BJIAICHUA IMPCUMYIICCTBAMUN CETCBOT'O O6H_[CHI/I$I C OCO3HAaHUEM
HEJOCTaTKOB TaKOBOTO.

[Ipu noucke uHpopmau B Opay3epe NPUMEHSIOTCI KOMAaHJbI JIOTHYECKOTO
oObenUHEHUsT 1 UCKITIOYeHHs. CHMBOJIBI «+» U «-» B 3alPOCe TO3BOJISIOT JT00ABIIATH
WIM UCKJIIOYaTh Kakue-mubo cioBa w3 Tekcta. CJOBO, MOMEYEHHOE «+», Oyjaer
00s13aTEIbHO MPUCYTCTBOBATh B JIOKYMEHTAaX, KOTOPbIE HalJeT MOUCKOBAsl CHCTEMa
o 3arnpocy. CJI0BO, TOMEYEHHOE «-», OyJeT OTCYTCTBOBATh B Bblgaue. KomaHmbl «+»
U «-» JIOJDKHBI OBITh HAMKMCAaHBI CIIUTHO CO CIOBOM, K KOTOPOMY OHHM OTHOCATCS. B
MPOTUBHOM CJIy4ae MOMCKOBas MalllMHA HAYHET paccMaTpUBaTh UX KaK DJIEMEHTHI
3ampoca, a He KaK KOMaHHbl. Takyke MPUMEHSIOTCS JIOTUYECKHE OMNepaTophl MpU
noucke nHGOpMaIuu:

- noruyeckoe WM» (oOo3HauaeTcss kak ammepcaHn (&)) - MO3BOJISIET
MEPEYUCIIUTD CJI0BA, KOTOPBIE 0053aTeNbHO JOKHBI BCTPEUAThCS B Mpeiesax OJHOTO
NpCIIOKECHNA B HICKOMOM JOKYMCHTC,

- «ornueckoe WMJIM» (oOo3HayaeTcss CHMBOJIOM «|») — TO3BOJIAET
OCYHICCTBJIATH ITOUCK IO JOKYMCHTAaM, B TCKCTC KOTOPBIX INPUCYTCTBYCT TOJILKO OJJHO
N3 IICPCUNCICHHLIX CJIOB.

K tunossiMm PYCCKOA3SBIYHBIM KW HHOCTPAHHBIM MCIHWIHWNHCKHM CHCTCMaM
MTOMCKOBOTO TUTIA OTHOCSITCSL: http://www.medpoisk.ru/,
http://www.ncbi.nlm.nih.gov/pubmed/, www.scirus.com, www.medexplorer.com,
http://scholar.google.com, www.scienceresearch.com, http://www.ncbi.nlm.nih.gov/ n
http://research.omn.com/.

[Ipu HeoOXomuMOCTH TIEpPEBOJA HCIOIB3YIOTCS  CICNUATH3UPOBAHHBIC
SI3IKOBBIC TIEPEBOTUMKHU. JJIs1 BBIMOJHEHUS TpaHCIUTepauu (Tpedyercs npu padoTte
C 3apyOeKHBIMH HWH(POPMAIIMOHHBIMU JaHHBIMH) UCIIOIB3YIOTCSl  CIICIHAIbHBIC
[IPOrpaMMBI.

I[J'IS{ HNCKIIOYCHHA HAPYHICHHA aBTOPCKUX ITPaB IPUMCHAIOTCS TaK HA3bIBACMBIC
«aHTUIUTaTHATCKUE» mporpamMmbl. OKOHYATENHFHOE pelIeHHe 00 aBTOPCTBE TEKCTa
MOXET OBITb MPHUHITO TOJBKO B CYyA€OHOM MOPSIKE COTJIAcHO JAEUCTBYIOIIEMY
3aKOHO/IaTEJIbCTBY.
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Ha panHOM 3aHATHM y CTyIEHTOB (OPMHUPYETCS OBIAJCHHE CIIETYIOIIHUMU
COCTaBJISIOUIMMH PO(ECCHOHATBHBIX KOMITETEHIHI: CHOCOOHOCTHIO U TOTOBHOCTBIO
K paboTe ¢ MEAUKO-TEXHUYECKOW ammapaTtypod, HCIoIb3yeMoil B pabore ¢
NalyMeHTaMy, BJAJEeTh KOMIIBIOTEPHOM TEXHUKOM, TOJdydarh HWHGMOpMaAnuoo u3
pPa3IMYHBIX MCTOYHUKOB, paboTaTh ¢ MH(OpMaluend B TI00ATBHBIX KOMITbIOTEPHBIX
CETSIX; MPUMEHSITh BO3MOXKHOCTH COBPEMEHHBIX MH(DOPMAIMOHHBIX TEXHOJOTUN IS
penieHust npodeccroHaIbHbIX 3a/1a4,

IopsiaoK BBHINIOJIHEHUS

1. OcymiecTBuTe TOMCK HH(OpManuu MO KiIro4deBod ¢paze «MenuuuHckue
UHGOPMAIIMOHHBIE TEXHOJOTMM» TMEPBBIX JECATH PE3YyJIbTAaTOB B Pa3IMUHBIX
ITOMCKOBBIX MamnHax. CaenanTe aHaJIuTUYECKUE BBIBOBI.

2. Haiinure B KOMIBIOTEPHOW CETH UM U3YyYHTE NPE3CHTALMIO HA TeMy «Co31anue
AJIEKTPOHHOM MOYTHD.

3. Haiiiute B KOMIBIOTEPHOW CETH M M3YYUTE IPE3CHTAUMIO Ha TEMY
«ABTOMaTU3MPOBAHHOE paboyee MECTO Bpayay.

4. OcymiecTBuTe  aHAIM3  NPEAOCTABIIEMOM B KOMIIBIOTEPHOM  CETH
MEAMIMHCKON anmapaTypsl (Hanpumep, TAHOMETPOB WK TIIOKOMETPOB, TAHOMETPOB
N rmoxometpoB). IlpuBenurte pe3ynpTaThl HMCIONB30BaHMS B KOMAHJIHOM CTpOKE
ITIOMCKOBOM MallIMHBI PA3JIMYHBIX ONIEPATOPOBIO

S. HalimuTe B ceTn callT Mo MpOAAXKE JMTEPATYPhl 0 MEAULIMHCKON TEMAaTHKE
(BKJIFOYAst METUIIMHCKYIO KHOSPHETHKY ).

6. N3yunTe CTPYKTYpbl SIEKTPOHHBIX Mara3uHOB.

7. CoznaiiTe BpEeMEHHBIM IMOYTOBBIM SIIMK M OTHPABbTE «CaMU Ce0E» TEKCT
J000T0 MOCIaHUs ¢ YYETOM 3THKHU OOILIEHUS B CETU C PUKPEIUICHHBIMU (DailsiaMu.

8. Hcnonb3yst pa3Hble NMEPEBOJUMKH, IEpPEBEIUTE JI0OOOW TEKCT (JOTMYECKU

CBSI3aHHOE TIPEJJIOKEHUE C TEXHUYECKUMH U MEAUIIMHCKUMU TEpPMHUHAMH) Ha
aHTJIMACKUI, HeMeUKUid, (paHiy3cKuil, OelopyCCKHl, YKpaWHCKHH, HCHaHCKUM,
KUTANUCKUI S3BIKA C YKa3aHWEM CIENHUaIU3UPOBAHHON HACTPOUKHU (OOIIHM IepeBo/I,
TeXHUYECKUN, TYMAaHUTAPHBIN, MeauiuHckuii). Cnenaiite oOpaTHbiii mepeBoa. [lo
pe3yibTataM cejaiiTe BBIBOJALI. BBIMONHUTE TpaHCIUTEpaIuioo (JIATUHCKYIO).
[IpoBeppTe  aBTOPCTBO  PYCCKOA3BIYHOIO  TEKCTAa  IMYTEM  [PUMEHECHUS
«AHTHUILIATHATCKON» MPOTrPaMMBI.

Q. OTBeThTE HA KOHTPOJIbHBIE BOIIPOCHI.

ITo pe3ynbTaTaM BBITTOJTHEHUS 3aJaHUSI COCTABHTE OTYET.

KoHTpoJsbHBIE BONIPOCHI:

1. Kaxkoe I1O HeoOxoaumo aJist pabOThI B TJI00aIBHOM ceTH?

2. Kakue npeumymiecta gaet Bpady ucnosib3oBanue Miurepuera?

3. JaiiTe XxapakTepucTuky BceMupHoi nHpopmarrionnoi cetu WWW,

4, Oxapaktepu3yiite paboTy cuCTeM Ui TIoucka uHopMauu OOIIEro

Ha3Ha4YCHMHAI.
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S. Kak mpoucxogutr mporecc paHXupoBaHUS HH(POpMALMM B MOHCKOBOU
cucreme?

6. Ha3oBute menuunHackue pecypcsl IHTEpHET.

7. IlepeuncinTe OCHOBHBIE 3Talbl BO3HMKHOBEHUS W IEPCHEKTHUBBI Pa3BUTHSA
r7100aJIbHBIX KOMIIBIOTEPHBIX CETEH.

8. IlepeuncinTe OCHOBHBIE BO3MOKHOCTH 3JIEKTPOHHOU IOYTHI.

9. B uem 3akitouaercs QpyHKIMOHAIBHOE Ha3HAUEHUE (PailloOOMEHHBIX CETEH.

10. IIpuBemute npumepsl (HazBaHue, GYHKIUH, CTPYKTYPY, OpraHU3alys 11uajora,
BO3MOYKHOCTH) CATOB IO JI0KAa3aTEIbHOM MEJIMIIMHE B CTPAHE U 32 PYOEKOM.

11. Yro Takoe «cepas IUTEpaTypa» B KOMIIBIOTEPHOU ceTH?

12.  Jlnsg gero mpemaHa3HadeHa MouckoBas cuctema Hurma (ee BO3MOKHOCTH)?

13. Uro Takoe MHTEIIEKTyallbHbIE IOMCKOBBIE cucTeMbl? [IpuBennuTe mpuMepsi.

14.  Ilepeuucnute OCHOBHBIE JIEMEHTHI HACTPOMKH Opay3epa.

15.  Yro Takoe «00JayHbIe» TEXHOJIOTUN?
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15 KondennunajibHOCTh MEAUIMHCKUX JAHHBIX. 3a1IIUTA MeTUIIUHCKOI
uHpopManu. AHTUBHPYCHBbIE CPeICTBA

Leap padoThI: H3y4CHUE OCHOBHBIX BHUJOB KOMIIBIOTEPHBIX IPECTYIUIEHUN H
CIIOCOOBI 3aIIUTHl MEAUIIMHCKON MHGOPMALIUH.

Kparkue Teoperndeckue cBeieHUs

be3 momkHOro BHMUMaHUS K BOIpocaM oOecrieyeHusi 0e30MacHOCTH MEIUIIMHCKUX
JAHHBIX  TIOCIENCTBUS Tiepexoja oOImecTBa K HOBBIM  HMH(QOPMAIMOHHBIM
TEXHOJIOTUSIM MOTYT OBITh KaTacTpOPUUYECKMMM KakK JJisi Bpade, Tak © JyIs
naeHToB. HempaBomepHoe uckaxeHHe WiH (aabCUPUKAIUSI, YHUUTOKECHUE WU
pasriamieHue OonpeiesieHHOW YacTh WHGOpMAIlMU, PaBHO KaK W Je30pTaHu3alus
poleccoB ee 00paboTKU W Neperayd B MHPOPMALMOHHO-YIPABIIAIOMIMX CUCTEMAX
HAHOCST CEpPbE3HbIM MaTepUalbHBIA M MOpPAJBHBII YPOH MHOTMM CYOBEKTaM
(rocynapcTBy, IOPUAMYECKUM U (PU3MUECKUM JIHMI[aM), YYaCTBYIOIIMM B IpoIEccax
aBTOMATU3UPOBAHHOTO MH(OpMAMOHHOrO B3aumojencTBus. K coxkaneHuro, Kak H
ar000€e JApyroe JOCTHKEHUE YEJIOBEYECKOTO TEHHsl, KOMIIBIOTEp, pellas OJHU
TEXHUYECKNE, SKOHOMUYECKUE U COLUANIbHBIE TPOOJIEMBI, OTHOBPEMEHHO MOPOKIAET
U JIpyrue, Mopor He MeHee CJoXHble. Eciu B JOKHON Mepe He 1M03a00TUTHCS O
HENTpaau3aluy COMYTCTBYIOIIMX IPOTPECCY HEraTUBHBIX (PaKTOPOB, TO 3PPEKT OT
BHEJIPEHUSI HOBEWINNX IOCTM)KCHUM HAayKH M TEXHUKH MOXKET OKa3aTrbCsl B LEJIOM
OTPULIATEIbHBIM.

Buabl Bpe10HOCHBIX IPOrpaMM

PaccMoTpuM OCHOBHBIE BU/IbI BPEIOHOCHBIX MPOrPAMM.

B/IOKHPOBILIIUKH WINDOWS

baoxkupoBuiukn Windows — 3TO BpEIOHOCHBIE MPOrpPaMMbl, KOTOPBIE, COTJIACHO
kinaccudukanuu, uMeHyrTcs Trojan.Winlock. baokupoBmmuku Windows npu
crtapte cuctemMbl Windows BBIBOAST MOBEPX BCEX OKOH COOOIIEHHUE O TOM, YTO
JOCTYIl B CHUCTEMY 3a0JIOKMPOBAaH, M Jid TOrO, YTOOBI JTAHHOE OKHO HCYE3JO,
HeoOxoaumo  ortnpaButh IuatHoe CMC-cooOuienne. B kauecTBe NpUUMHBI
OJIOKUPOBKHM MporpamMma Morjia HHPOPMUPOBATH O TOM, YTO Ha KOMIIbIOTEpE
YCTaHOBJIEHA SKOObI HEJNMIIEH3UMOHHAs ONEpalMOHHas CHCTEMa WM JpYyroe
nporpaMMHoOe oOecrieueHue (peke HUCHOIb3YIOTCS JIPYTHe «IOBOAB). M3BECTHBI
Cllydal pPacHpOCTPAHEHMSI KOHCTPYKTOPOB JaHHBIX BPEJOHOCHBIX NPOrpaMM 3a
ONpeNeNEHHYI0 CyMMYy — MpUOOpecTH MX MOT Jro0oi >kenarmomuid. B mocnennee
BpeMs OsiokupoBmUKA Windows cranu 6osiee arpeccuBHbIMU. CMC-cooOiieHus
JUTsl pa30JIOKUPOBKHU CYHIECTBEHHO MOJopoxaid. HekoTopelie MoguduKaum MOTyT U
HE coJepkaTh B ceOe MPaBWIBHOIO Koja AJisi pa30JIOKUPOBKH, U, COOTBETCTBEHHO,
MOJIb30BATENb MOCJIE€ OTIPABKU JEHEr 3JIOYMBIIUICHHUKAM OCTAaeTCsi HU C YEM.
JlaHHble TIporpamMMbl HE YIAISIOTCS aBTOMATUYECKH M3 CUCTEMBI IO MPOILIECTBUU
HEKOTOpOoro BpeMeHU. biaokupoBmukn  Windows HayuyuiMch  TMPENSTCTBOBATH
3allyCKy  MHOXECTBAa  IpPOrpamMM,  CHOCOOHBIX  YNPOCTUTh  HCCIEAOBAHHE
OJIOKUPOBIIMKA Ha 3apaKEHHOW CHUCTEME WM TPOCTO 3aBEpIIAOIIUX PaboTy
CUCTEMBI ITPU NONbITKE 3amycka Takoro [10.



http://secandsafe.ru/stati/zaschita_informacii/opisanie_troyanov
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B caywsae 3apaxenus cucrtembl ouepeaHod wmoaudukanuenn Trojan.Winlock we
ClleqyeT TepeHAnpaBlsATh JEHbIH 3JIOyMblIIeHHUKaM! B cimydae momoGHOM
aTaku HEMEJIJIEHHO OOPATUTECh B TEXIIOAJEPIKKY UCIIOIb3yEMOIO0 aHTUBUPYCA.
KOMIIBIOTEPHBIH BHPYC «YEPBb»

Kareropuss ~ mporpaMM KOMIBIOTEPHBI  BHPYC  4YepBb UCIOJB3YeT  JUI
pacIpocTpaHeHusl CeTeBble pecypchl. UepBU NMPOHMKAIOT B KOMIIBIOTEP, BBIYMCIIIOT
CETEBBIE aJpeca APYTUX KOMIIBIOTEPOB U PACCHUIAOT II0 3TUM aJpecaM CBOM KOIMH.
[ToMuMO CeTeBBIX aAPECOB YACTO UCIOJIB3YIOTCS JaHHBIE aJIPECHON KHUIH IIOYTOBBIX
KJIMEHTOB. [IpencraBurenyu 3TOro Kjaacca BPEIOHOCHBIX IPOrpaMM MHOTAA CO31ar0T
pabGoune ¢aitipl Ha AUCKaX CUCTEMbI, HO MOTYT BOOOIe He 00paliaTbes K pecypcam
KOMITBIOTEPA (32 UCKJIFOUEHUEM ONEPATUBHOM NaMSTH).

Bupycsl - nporpaMMel, KOTOpPBIE 3apaKarOT APYTHE MPOrpaMMBbI - JOOABISAIOT B HUX
CBOM KOJ, 4TOOBI NOJIYYHTh YIpPABJICHHE IMPHU 3aMyCKE 3apaKeHHBIX (PaiioB. ITO
IPOCTOE  OMNpEIEICHUE JAeT BO3MOXXHOCTb BBISIBUTH OCHOBHOE JIEMCTBHE,
BBINIOJIHAEMOE BUpPYCOM - 3apaxkeHue. CKOpOCTb pacnpoCTpaHEHUsi BUPYCOB
HECKOJIbKO HUXKE, UEM Y YEPBEH.

BUPYC TPOAHCKASA ITPOTPAMMA

[Iporpammsl, KOTOpbIE BBINIOJIHAIOT ~ HAa  IOPaXaeMbIX  KOMIIBIOTEpax
HECAaHKIIMOHUPOBAHHBIE IOJb30BATENIEM JEHCTBUSA, T.€. B 3aBUCUMOCTH OT KaKUX-
A100 yYCIIOBUM YHUYTOXKAIOT HHMOPMALIMIO HA JUCKaX, HPHUBOJAT CUCTEMY K
«3aBUCaHMIO», BOPYIOT KOH(UIEHIIMANbHYI0 HH(popMmanmio U T.1. Bupyc Tposinckast
nporpamMma (BOIPEKH paclpoCTpaHEHHOMY MHEHHUIO) HE SBISETCS BHUPYCOM B
TPaJAULIMIOHHOM MOHUMAHUU 3TOTO TEPMHUHA, T.€. HE 3apa)kaeT JIPyrue MporpaMMbl
WIN JAHHBIE, TPOSIHCKME MPOrpaMMbl HE CIIOCOOHBI CAMOCTOSITENBHO MPOHUKATh HA
KOMITBIOTEPHl U PACHPOCTPAHSIOTCS 3J0YMBIIUIEHHUKAMHU IO/l BUJOM «IIOJIE3HOTO»
nporpaMmmHoro ooecneuenusi. [Ipu 3ToM Bpea, HAHOCUMBIN UMU, MOKET BO MHOTO pa3
IPEBBIIATh TOTEPH OT TPAAWLMOHHOW BHPYCHOM araku. BHyTpu HmaHHOM
KJIACCU(DHUKAMM MOXHO BBIJEIUTh HEKOTOPHIE THIIBI BPEAOHOCHBIX MPOrpamMm,
0Cc000 aKTUBHBIE B MTOCIIECTHUMN TEPUO;

JI’KeaHTUBHUPYCBI

Onu monamaroT moja karteroputo TpositHCkux mporpamm - Trojan.Fakealert. Dtu
IporpaMmbl MpPU 3alyCKE BHEIIHE IIOXOKM Ha HACTOSALIME AHTUBHPYCHBIE
IPOrpamMMbl, HO HE SIBISIFOTCS TaKOBBIMU. JIsKEAHTHMBHPYCHI UMEIOT LIEJIb 3aBJIE€Yb
II0JIB30BATEIsI HA CIENMAIBbHO NOATOTOBICHHBIN BPEJOHOCHBIM CAWT, HA KOTOPOM OH
JOJIKEH npuoopecTu AKOOBI MOJIHYIO BEPCUIO MPOJIYKTA. Kak
paBuiIo, JEKEAHTUBUPYCHI PACIIPOCTPAHIIOTCA B BUAE MPUIOKEHUH K cHam-
NMCbMaM WJIHM 4epe3 CIEelUaIbHO MOATOTOBJIEHHBIE BPEJOHOCHBIE calThl. [Ipu sTOM
yale BCero TakuM oOpa3oM mepeaacTcsl 3arpy3udK JDKEAaHTUBUPYCA, KOTOPBIA IpH
3alyCKe 3arpykaeT C cepBepa 3JI0YMBIIUIEHHUKOB KOMIIOHEHTBI, COCTaBIISIOIINE
OCHOBHOUM (yHKIMOHAI. YTmop Bo BpenoHocHoMm [IO »sToro Ttuma nenaercss Ha
BU3YaJIbHYIO YacTh — IIpOrpaMMa oToOpa)kaeT cucTteMHble okHa Windows, KOTopble
COOOIIAIOT O TOM, YTO JaHHBIM AHTUBUPYC SIKOObI MHTEIPUPOBAH B CHCTEMY.
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OCHOBHOE OKHO MpPOTrpaMMbl ITOKa3bIBAET MPOLECC CKAHMPOBAHMS KOMIIBIOTEpA U
UMUTHPYET 0OHAPY>KEHUE BUPYCOB.

[Tocne Toro, Kak MoJib30BaTENb 3AIJIATUT JCHBIU 32 SIKOOBI MOJHYIO BEPCUIO TAKOTO
aHTUBHUpYCca, ero Oellbl OTHIOAb HE 3aKaHYMBAIOTCA - OH OCTaércs "Ha Kprouke', u B
CUCTEMY MOTYT OBITh 3arpy>KeHbI KaKue-1100 Apyrue BpeJOHOCHbIE OOBEKTHI.
Pyxkurbi

OTU BpPEIOHOCHBIE MPOTPAMMBI CKPBIBAIOT CBOE MPHUCYTCTBHE B CHUCTEME, a TaK¥kKe
MO3BOJISIOT pabOTaTh B CKPBITOM OT IJ1a3 MOJIb30BaTEINsI U OOJIBIIMHCTBA AHTUBUPYCOB
peXuMe JPYrUM BpPEJOHOCHBIM IporpamMMmaM, KOTOpble OHHU 3arpy’karmT C
BPEIOHOCHBIX MHTEpHET-calToB. Hampumep,PyKHTBI MOTYT HaXOIWTBCS B COCTABE
KaKOW-IMOO  JIpyrol BHPYCHOM MNpOrpaMMbl WJIM HAaxOJUTbCA B  COCTaBe
anTuBupyca. Hambosiee 3aMEeTHBIMU BPEIOHOCHBIMU MPOrpaMMaMH JAHHOTO Kiacca
ctasio cemeiictBo BackDoor.Tdss (Ha3zBaHue npuBOAUTCS N0 Kiaccu(UKauu
Dr.Web). 3a 2009 rox kommanus "Jloktop Be6" omepaTuBHO BBITyCTHIIa HECKOJIBKO
ropsiYux JOMOJHEHUHN CKaHepa ¢ rpaduueckuM HHTep(ercoM, BKIIOYAIOLIErO B ceOs
OOHOBJEHHBIN aHTUPYTKUT-MOAYTh Dr.Web Shield mns mpotuBojeiicTBHS HOBBIM
PYTKUT-TEXHOJOTHSIM. PYKHTBI — OJJHa U3 MOCHEAHMX MOJU(PUKALUNA — OCHALICHbI
MHCTPYMEHTAMH COKpBITHS B cucteMe. K mpumepy, cnenuanbHO CO31aBAEMBbIN
3alM(pPOBAHHBIN BUPTYaldbHBIM JHUCK M MEXaHU3M 00XO0Ja HEKOTOpBIX THIIOB
NOBEJCHYECKUX AHAJIN3aTOPOB.

CeteBbie Bupychl (UepBu)

K 1aHHOM Kareropuu OTHOCSATCS MPOrPaMMBbl, PACIPOCTPAHSIOIIME CBOM KOIMHU IO
JIOKaJIbHBIM W/WIIM TJI00AIBHBIM CETSM C LENbIO:

* IPOHUKHOBEHUS Ha YJaJI€HHbIE KOMITbIOTEPHI;

* 3ammycka cBO€W KOMHUH Ha yIAJIECHHOM KOMITBIOTEPE;

* JaNbHEWIero pacupoCTpaHEHUs Ha APYTHe KOMIBIOTEPHI B CETH.

Jlnst  cBoero pacmnpoCTpaHEHHUsi CETEBbIE YEpPBH HCIOIBb3YIOT pPa3HOOOpa3HbIe
KOMITBIOTEPHBIE M MOOWJIBHBIE CETH: OJJIEKTPOHHYIO TIOYTy, CHCTEMbI OOMEHa
MTHOBEHHBIMH cooOrmeHusiMu, Qaitnooomennsie (P2P) u IRC-cetu, LAN, cetu
oOMeHa JaHHBIMU MEXIy MOOWJIBHBIMHU yCTpoiicTBamH (TenedoHamu, KapMaHHBIMU
KOMIIBIOTEPAMU) U T. 1.

BobIMHCTBO M3BECTHBIX YEpPBEUW pacrnpocTpaHseTcs B BuIe (ailioB: BIOXKEHUE B
AJIEKTPOHHOE MHUCHhMO, CChUIKA Ha 3apakKeHHBIN (aitn Ha kakom-nbo Web- wim FTP-
pecypce B ICQ- u IRC-coobmmenusix, ¢gaitn B katanore oomena P2P (Peer to Peer) u .
I

Hekoropble uepBu (Tak Ha3biBaemble "OecdaiinoBeie" wunu '"makeTHble" YepBH)
pacnpoCTpaHsOTCS B BHUJIE CETEBBIX MAKETOB, MPOHUKAIOT HEMOCPEACTBEHHO B
NaMATh KOMIIbIOTEPA U AKTUBU3UPYIOT CBOM KOJI.

YepBU NPOHUKAIOT B 3apaKCHHBIE MALIMHBI BIIOJHE €CTECTBEHHBIM MyTeM, 0€3 KaKuX-
aM00 NEHCTBUIA CO CTOPOHBI Mojb3oBaresisi. OHM OJMKe BCEX OCTaJbHBIX BHPYCOB
no100pauCh K MOJENIM CBOMX OMOJIOTMYECKUX MPOTOTUIIOB U MOTOMY YpPE3BbIYAIHO
pa3pylIUTenbHbl U onacHel. X He OepyT HHKakue MPEeBEHTHBHBIE MEPHI 3allUTHI,
AHTUBUPYCHBIE CKAaHEPHI U BAKIIMHBI JJO CUX TOP OCTAIOTCA KpaliHe Hed((HEeKTUBHBIMU
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cpenctBamu OoprObl. HamiecTBue uepBeil Henb3s MNPEABHIETh U MPAKTUYECKU
HEBO3MOKHO OCTaHOBUTb.

UepBu, B OTJIMUKE OT BUPYCOB, JJII CBOErO PACHPOCTPAHEHUS AKTUBHO HCMOJbB3YIOT
MPOTOKOJBl M BO3MOXHOCTH JIOKAJbHBIX U TJIOOANBHBIX CETEH, MO3TOMY OHHU U
HA3bIBAIOTCS ceTeBbIMU. OCHOBHBIM NMPHUHIIMIIOM PabOThI CETEBOTO BUpYyCa SIBIAETCS
BO3MOXXHOCTh CaMOCTOSITEJIBHO MEpeNaTb CBOW KOJ Ha YJAJICHHBIA CEpBEp WIH
pabouyto cranuuio. "llonHonEHHBIE" ceTeBble BUPYCHI MPU 3TOM O0JIAAIOT eule U
BO3MO>KHOCTBIO 3aIlyCTHTh Ha BBINIOJIHEHUE CBOM KOJ Ha YAAJIEHHOM KOMIIBIOTEPE
WM, N0 KpailHedl Mepe, "NOATOJIKHYTH' IOJb30BaTENsl K 3aIyCKy 3apa)KEHHOIO
daiina. Jlna BHeApeHHS B 3apakaeMyl0 CHCTEMY YepBb MOJXKET HCIIOIh30BaTh
pa3nuYHbIE MEXaHU3MBbI: JBIPbl, CJIa0ble MApOJIM, YA3BUMOCTHM Oa30BBIX H
MPUKIIAJHBIX IPOTOKOJIOB, OTKPBITHIE CUCTEMBI U YEJIOBEYECKHUM (PaKTop.

JInsi TpOHMKHOBEHUSI HA YJAJCHHbIE KOMIBIOTEPHI U 3allycKa CBOEH KOMHMH YEpPBH
UCIIOJIB3YIOT PAa3JIMYHbIE METOJbl: COLUUAIbHBIA WHXUHUPUHT (HAampUMeEp, TEKCT
AJIIEKTPOHHOTO MHUCHhMA, MPU3BIBAIOUIMI OTKPBITH BIIOKEHHBIM (pailil), HEJOYETHl B
KOHQUrypauuu ceTu (Hampumep, KONMPOBAaHUE HA JAMCK, OTKPBITHIH Ha MOJHBINA
JIOCTYI), OLUMOKHU B CIIy’K0ax 0€30MacHOCTH ONEPALMOHHBIX CUCTEM U MPUIIOKEHUM.
Tak e I NPOHMKHOBEHMS HA KOMIIBIOTEP JKEPTBBI, YEPBU MOIY HCIIOJIB30BaTh
CHEeLMANIBHOrO cOopIIrKa. IT0 HeOoJblIask MPorpaMMa, KOTopas caMa He SIBIISETCS
BupycoM. COopiuK 3a0pacbklBaeTcsl Ha MOPakaeMblil KOMITbIOTED, a IIOTOM I10 YacTsAM
CKaYMBaET YEepBs U3 CETH, COOMpAET ero u 3amyckaeT. Tak Kak 4epBb IIPOHUKAET Ha
KOMIIBIOTEP I10 YaCTSAM, AHTUBUPYCHBIE POTPaMMbl HE MOT'YT €TI0 OOHAPYKUTb.
beiTyer  ommOOYHOE  MHEHHME, YTO CETEeBbIM  SBJSIETCS  JII0OOW  BHpYC,
PacTpOCTPAHSIONIMKCS B KOMIIBIOTEPHOUM ceTu. HO B TakOM cilyyae MpakTUYECKH BCE
BUPYChl ObUIM ObI CETEBBIMH, Aake HanlOojee MPUMHUTHBHBIE U3 HUX: BElIb CaMbId
OOBIYHBIN HEPE3UACHTHBIA BUPYC NPH 3apakeHuu (aijioB HE pa3OUpaeTcs - CETEBOU
(ynaneHHblil) 3TO JOUCK WM JIOKaIbHBIA. B pesynbraTe Takoil BuUpyc crocoOeH
3apaxaTh (hailsibl B Mpelesax CeTH, HO OTHECTH €ro K CETeBbIM BUPYCaM HHKaK
HEJb3S.

CereBble BUPYCHI IPOLLIOrO PACIPOCTPAHSUIACH B KOMIIBIOTEPHOM CETH M, Kak
IPaBUJIO, TAK € KaK U KOMIAHbOH - BUPYCHI, HE U3MEHSUIM (Pailyibl UM CEKTOpa Ha
nuckax. OHY MPOHUKAIU B MAMSATh KOMITBIOTEPA U3 KOMIIBIOTEPHOU CETH, BBIUUCIISIIH
CETEBBIE aJipeca APYrMX KOMIBIOTEPOB M PAaCCHUIAIN IO 3TUM aJpecaM CBOU KOIHH.
OTu BUpPYCHl MHOTAA TaKXKe CO3/aBajiu pabouue (ailibl Ha AMCKaX CUCTEMbI, HO
MOIJIM BOOOIlE HE o0pamaThCs K pecypcaM KoMIbloTepa (3a HCKIIOUCHHEM
ONEepaTUBHOM NaMSTH).

HexoTtopbie depBu o00Jagal0T TakKe CBOMCTBAMHM JIPYTHX Pa3HOBUIHOCTEH
BPEJOHOCHOTO IPOrpaMMHOro odecrieueHusi. Hampumep, HEKOTOpbie YEPBH COJIEpKAT
TPOSIHCKKE (DYHKIIMHM WJIM CIIOCOOHBI 3apakaTh BBIMOJHsAEMbIE (alijibl Ha JOKATbHOM
JTUCKE, T. €. UMEIOT CBOMCTBO TPOSTHCKOM POrpaMMbl U/UITM KOMITBIOTEPHOT'O BUpYcCa.
TposiHCKHe mporpaMMbI

JIaHHBII THUI BPENOHOCHBIX IIPOTPaMM HE SBILIETCA BUpycaMu. TposH - 3TO
nporpamMma, MpPEJOCTABISIONIAs YJAJIEHHBIA JOCTYIl K 4YYKOMY KOMIBIOTEPY,
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NO3BOJIAIOIIAS MPOBOAWUTH  PA3NUYHbIe MAHUMYJSIMM HAa HEM, OTChUIATH
KOHQUACHIMATBHYIO WH(pOpMaIKIo (MTapoiiu, HOMepa KpEeauTHBIX KapT, HTepHeT -
aKKayHTBI, JJOTUU KOMITbIOTEPA U T.1.). 3HauanbHO TPOSHCKUI KOHb HE HECET B cebe
JNECTPYKTHBHBIX ~ (PYHKIMH, a TpeAHa3HAayeH JJis  YHOPaBICHUS  YYKUMH
KOMITbIOTEpaMH. TpOsiHBI, KaK MpPaBWIIO, HE 3apaxkatoT Apyrue Qailibl, a sBISIOTCA
aBTOHOMHBIMU  OTJEIBHBIMH MpPOrpaMMaMH, KOTOpbIe TMOCJe MonajaHusi Ha
KOMITBIOTEP, KOMHUPYIOT Cce0si B CHUCTEMHbIC TMANKU TOJI HENPUMETHBIMH WU
3acimykuBaromuMu fgosepust umeHamu (winrun32dll.exe). 3aTeM OHU IPOMKCHIBAIOT
ceOsi B BETBM peecTpa OTBEYAlOlled 3a 3alyCK MporpaMMm TMpU 3arpy3ke
OTIepaIMOHHOM CHUCTEMBI (HKEY LOCAL MACHINE\SOFT
WARE\Microsoft\Windows\CurrentVersion\Run), a Takxe Bce pa3jieisl ¢ Ha3BaHHEM
Run, RunOnce, Runservices, RunservicesOnce. CoBpeMeHHBbIE TPOSTHCKUE KOHU IS
CBOCI AHOHMMHOCTM U CKPBITHOCTM B CHUCTEME HCHOJB3YIOT CTEIC, M JIaxe
NOJIMMOP(HBIE TEXHOJIOTMH, YTO 3HAUUTENIbHO 3aTPYIHAET OOpb0Y C HUMH.

XOTS TPOSIHCKKE MPOTrPaMMBbI CYIIECTBYIOT JIOBOJBHO JABHO U OTIMYAIOTCSA OOJBIINM
pazHooOpasuem, HO HauOoyiee TPOMKHE COOBITHSI B 3TOH 00JacTU CBS3aHBI C
nporpammoii, HaszpiBaeMod BackOrifice (anrn. 3amnmii mpoxon). Mudbopmanus o
BackOrifice BnepBbie Obuia onmyOnukoBana 21 utons 1998 roma. I'pynma xakepos,
HasbiBaromias ceds "Kynbr meptBoit kopoBwl" - "Cult of the Dead Cow", co3nana
tposiHiia juist Windows 95/98. VYcranoBieHHblli Ha MamuHe xepTBbl, BackOrifice
NO3BOJISLI JIFOOOMY, 3HAIOLIEMY HOMEpP IMOpTa U Mapojib, BBINOJHATH Ha MallWHE
KEPTBBI HEKHE TNPUBWICTUPOBAHHBIC OMNEPAIMM KaK: BBIMOJIHATH KOMaH/IbI
OMEepallMOHHON CHCTEMBbI, TPOCMATPUBATH (DAilsibl, CKAUYMBATh M 3aKaYMBaTh JIOObIE
Gdaiinpl, MaHUIYJIMPOBATH PErHCTPOM (registry), MOdy4aThb CHOUCOK aKTUBHBIX
MPOLIECCOB, 3aBEPILATh MPOMU3BOJIbHBIA MPOLIECC, HE3aMETHO MOPOXKIAATh HOBBIN
npoliecc MyTeM 3aIllycKa CEpBHUCA, MOIy4aTh MOJHYIO KONMUIO KJIaBUATypHOrO BBOJA U
MHoroe apyroe. I'paduueckuit xkament BackOrifice Obu1 crocobeH, kpome TOro,
NOJIy4aTh COJEPKUMOE 3KpaHa kepTBbl. [lonpocTy rosops, ucnonsizys BackOrifice,
MOKHO JielaTh ¢ KomImbioTepoM Bce. M naxe Oosiee TOro, MpOM3BOAMTH TaKue
orepalyu, 0 BO3MOXHOCTH KOTOPBIX OOBIUHBIM IMOJIb30BATEIh U HE IOA03PEBAET.
CoOcTBEHHO, IporpaMMa COCTOUT M3 JBYX yacTeil: cepBepa u kiueHta. CepBepHas
4acThb BHEIpPSIETCS Ha KOMIbIOTEp >KepTBbl. I[locime 53TOro moAKIIOUUTHCA K
KOMITBIOTEPY-KEPTBE MOKHO, HCIOJIb3YS KIIMEHTCKYIO IPOIPaMMY.

B Oynymem BO3MOXKHO TMOSIBIEHHE TaKUX TPOSHCKUX KOHEW, KOTOpble OyIy
MPOMUCKHIBATH C€0sI B CUCTEMHbIC OMOIMOTEKU WK JPYTHUe CUCTEMHBIE (haiIbl.
TposHbl nenstcs Ha Tpu ocHOBHBIX Tuna: Mail Senders, BackDoor, Log Writers wiu
KeyLoger.

Mail Senders

Ot10 - Tun TposiHOB, paboTarolIMX Ha OCHOBE OTIPaBKU MHpopManuu "xo3suHy". Ha
JAHHBII MOMEHT 3TO OYEHb PacHpOoCTpaHEeHHBIM BUA TposHOB. C MOMOIIBIO TAKOTO
Thuna "KOHEH" IoaM, HACTPOUBIIME HMX MOTYT MOJYy4YaTh IO TOYTE€ AKKAYHTBI
WNurtepnera, naponu 1CQ, nmoutoBeie maposu, napoiu kK YATam. 1 310 B mydmem
ciydae. B xyamiem e xepTBa naxe He OyJeT 3HATh O TOM, YTO HEKTO YHUTAET €ro
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noury, BXOIUT B IHTepHer uepe3 ero akkayHT, nosb3yercs UIN'om ICQ mnd
pacnpocTpaHeHHUs] TaKuX ke TpPOSHOB TOJB30BaTeNIIM KOHTakT jucta. MailSender
HUKAK HE 3aBUCUT OT 'XO3sMHA", OH JKMBET CBOEH JKU3HBIO B 3apaKCHHOM
KOMITBIOTEPE, TaK KaK B HETO BCE 3aKJIa/bIBAETCI B MOMEHT HAacTpOilku - TposiH Bce
BBITIOJIHAET 10 TUIaHY.

BackDoor

Ecnu nepeBoUTh TOCIOBHO O3HAYAET - 3aJHAS JABEPb WM YEPHBIA XOH. DTO - THUM
TposiHOB, (PYHKIIMU KOTOPOTO BKJIIOYAIOT B ceOsi Bce, HA 4TO criocobeH TposiH Tuma
Mail Sender, muitoc eie 1ecATOK-apyroil GyHKIMA yIaJIeHHOTO aIMUHUCTPUPOBAHHUS
(ympaBieHUST UYyXbIM KOMITBIOTEPOM C JPYrodl MalllMHBI, HampuMep, Yepe3
Hurtepner). Takoir TposiH KIE€T COEANMHEHHUSI CO CTOPOHBI KIMEHTa (HEoTheMiieMas
YacTh BCSAKOTO TPOSIHA, C MOMOILBIO KOTOPOW MOCHIIAIOTCS KOMAHJIBI Ha CEPBEP).
TpossHpl Takoro THMa MJAlOT KOMY YTOJHO TIOJHBIM JOCTYH K 3apakeHHOMY
koMIiibtoTepy. Ilocme Toro kak KIMEHT Ha 3apaXKE€HHOW MalllMHE MOJKIIIoYaeTcs K
WHTepHETy WM JIOKAJIBHOM CETH, TPOSIHCKas MporpamMma OTIIPAaBIIIET COOpPaHHYIO
UH(OPMAIUIO CBOEMY XO35IMHY W OTKPBIBAET JOCTYN K MOPAXKEHHOMY KOMIIBIOTEPY
(OTKpBIBAET ONpEEIICHHBIE CETEBBIE MTOPTHI B CUCTEME U COOOIIAET O HUX XO3AUHY).
B3kopsl nensaTcs Ha iBa OCHOBHBIX THUIIA!

JlokanvHolti 63k00p - MPEIOCTABUT KAKUE-TO MPUBHIIETUU JIOKAJIBHO (HarpuMmep, Ha
KOMITBIOTEPE €CTh HECKOJIBKO YUYETHBIX 3aMUCed, HO TOJIb30BaTEeIbCKUE aKKAyHTHI HE
UMEIOT MpaB aAMUHHUCTpaTopa. [1oJ00HOrO poma TPOsSHBI Kak pa3 U MPeIoCTaBISIOT
mpaBa aAMHUHUCTPATOPA TOMY MOJIB30BaTEI0, KOTOPHIE €0 BHEIPHUI);

Yoanennwiii 63k00p - MOXKET TIpeIoCTaBUTh shell k ManHe yaneHHo.

CymecTtByeT Tak ke nBa Buaa npemoctaBienus Shell-mocryma: BindShell u Back
Connect.

BindShell - camebrit pacnipocTpaHeHHBIH, paboTaeT 1Mo apXUTEKType "KIUeHT-cepBep”,
TO €CTh O3KIOP OKHUAAET COCTUHEHUE.

Back Connect - npumensiercs mas o0xoma OpaHIMay poB, O3KIOp caM IBITAeTCs
COEMHUTHCS C KOMITBIOTEPOM XaKepa.

Log Writers nan Key loggers

Orto mocinenuuid A TPOHOB, M3 OCHOBHBIX, KONUPYIOMIMI BCIO HWHGOPMAIIHIO,
BBOJIMMYIO C KJIABHATYPBI, M 3aMHUCHIBAIONINKN €€ B (Dailyi, KOTOPBIA BIOCIIEICTBUU
Oynet nmubo otmpaBieH Ha omnpeaeneHHbii E-Mail aapec, mubo mpocMoTpeH uepes
FTP (File Transfer Protocol).

[lepBoHayasibHO ~ MPOTpPaMMHBIE  TPOAYKTHI ~ ATOTO  THUMA  MpeaHA3HAYAIUCH
UCKITFOUNTEIILHO IS 3alMCH MHGOPMAIMM O HAKATHAX KIIABHII KJIABHATYPBI, B TOM
YUCJI€ W CUCTEMHBIX, B CIEHHAIM3UPOBAHHBIN XypHan peructpauuu (log-daiin),
KOTOPBIN BIOCIEACTBHM HM3ydascs YEJIOBEKOM, YCTAHOBHUBIIMM 3Ty TIporpammy. B
nocjieHee BpeMs MPOTPaMMHBIE TPOJAYKThI, HMMEIOUIME JaHHOE Ha3BaHUE,
BBITIOJIHSFOT MHOTO JIOMOJHUTEIBHBIX (PYHKIIUH - 3TO TepexBaT WHOOpPMAIUU W3
OKOH, TMepeXBaT KJIWKOB MBIIIH, SKpaHa U AKTUBHBIX OKOH, BEJICHHME YYeTa BCEX
MOJIYYCHHBIX W OTMPABJICHHBIX IHMCEM, MOHHUTOPHUHT (HalJIOBOM aKTHBHOCTH,
CUCTEMHOI'O PEECTpa W OYEpEeId 3aJaHHi, OTHPABICHHBIX HA IMPHUHTEP, MEpPeXBaT
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3ByKa ¢ MUKpO(OHa U BHAEO C BeO-KaMepbl, MOJIKIIOUYEHHBIX K KOMIIBIOTEPY U .
Keitsiorreppl MOTyT OBITH BCTPOEHBI B KOMMEpYECKHE, OECIUIATHBIE U YCIJIOBHO-
OecriaTHbIE IPOTPAMMBI.

B cBo10 04epenb KEUIOITepbl MOKHO Pa3ICIIUTh HA MATh TUIIOB:

1. IIporpaMMbI-IINHUOHBI, pa3pabaThiBacMble MOJ ATUIOH MPABUTEIHCTBEHHBIX
opranuzauuii (mpumep - npoaykt Magic Lantern, mpoektr noj Ha3zBanuem Cyber
Knight, CI11A).

2. IIporpaMMbI-IIITUOHBI, KOTOPbIE MOTYT CO3/1aBaThCsl pa3padOTUYMKAMH Pa3IUUHbIX
ONEPALMOHHBIX CUCTEM U BKIIFOYAThCS UMM B COCTaB s/Ipa ONEPAlMOHHON CUCTEMBI.

3. IIporpaMMbI-IIITHOHBI, KOTOPBIE CO3[aHbl B OTPAaHUYEHHOM KOJMYECTBE (HACTO
TOJIBKO B OJHOW MJIM HECKOJBbKMX KOMMSAX) JUISl PEIICHHs KOHKPETHOM 3ajauu,
CBS3aHHOM C MOXUILEHUEM KPUTUYECKOH MH(POPMALMK C KOMIIbIOTEPA MOJIb30BATENS
(HampuMep TpOrpaMmbl, TpPUMEHSEMbIE Xakepamu-nipodeccuoHanamu). Takue
IporpaMMbl MOTYT MPEACTaBIATh COOOW HEMHOIO BHUJAOW3MEHEHHBIE OTKPBIThIC
UCXOJIHbIE KOJbI MPOrPaMM-IIITMOHOB, B3sThle U3 VIHTepHETa U CKOMIWJIMPOBAHHBIE
CaMHUM XaKEpPOM, YTO MTO3BOJISIET U3MEHUTh CUTHATYPY IIPOTrPaMMBbI-IIITHOHA.

4. Kommepueckue, 0COOEHHO, KOPIOpPaTUBHBIE MPOTrPAMMHBIE MPOAYKTHI, KOTOpHIE
OYEHb PEAKO BHOCSTCS B CUTHATypHbIE 0a3bl, a €CIM U BHOCSTCS, TO TOJBKO IO
NOJUTUYECKUM MOTHBaM (IpUMEp - MNpOTrpaMMHbIE NPOAYKTHI TAKMX H3BECTHBIX
¢upm, kak  WinWhat-Where  Corporation,  SpectorSoft ~ Cor-poration,
ExploreAnywhere Software LLC, Omniquad, Ltd).

5. [IporpamMMBbI-IINUOHEI, TIpeACTaBIstonMe codoit keylogging-moaynu, BXoasIue B
COCTaB MPOTrpaMM-BHPYCOB. /[0 BHECEHHUs CUTHATYpPHBIX JaHHBIX B BUPYCHYIO 0azy
JTAHHBIE MOAYJIHU SIBJISIIOTCA HEU3BECTHBIMU. [Iprmep - BCEMUPHO M3BECTHBIE BUPYCHI,
HAaTBOPMBIIME MHOTO O€ll B MOCJIEIHUE TOJbl, UMEIOIIHNE B CBOEM COCTAaBE MOIYJb
nepexBaTa Ha)XxaTUH KJIaBUATypbl W OTIPABKU MOJTYYEHHOW HH(OpMAuu B CETh
NuTtepHer.

Tak>ke ecTh elle ABa TUIa TPOSHCKUX MPOrpaMM, KOTOPBIE 3aCITy>KMBAIOT OTAECIBHOIO
BHUMaHus, 3T0: Trojan-Dropper u Trojan-Downloader. Koneunbie menm y HUX
aOCOJNIIOTHO MJEHTHYHbl - YCTaHOBKA Ha KOMIIBIOTEp JpYyrod BpeIOHOCHOM
POrpaMMBbl, KOTOpasi MOXKET OBbITh Kak d4epBeM, Tak U "TposHiem". OTiaudaercs
TOJIBKO MPUHLHNII UX IEUCTBUS.

Trojan-Dropper

"Ilpomimiepsl" MOTYT COAEpKaTh B ce0€ ykKe M3BECTHYIO BPEJOHOCHYIO MPOTPaAMMY
WIKM HAo0OpOT - yCTaHABIMBAaTh HOBYIO €€ Bepcuio. Takxke "mpommepbl!" MOryT
yCTaHaBJIMBaTh HE OJHY, a Cpa3y HECKOJbKO BPEJIOHOCHBIX MPOrpamw,
OPUHIMIUAIBHO OTJIMYAIOIIMXCS MO TMOBEICHHUIO M J1aK€ HAIMMCAHHBIX Pa3HbIMU
JHOJIbMHU.

®daktryecku "Aponmnepsl" SABISIOTCS CBOCOOPA3HBIMU apXWBAaMH, BHYTPb KOTOPBIX
MOXET OBITb MOMEIIEHO BC€ 4YTO yroAHo. OYeHb YacTO OHM NPUMEHSIOTCS IS
YCTAaHOBKHM B CUCTEMY YK€ M3BECTHBIX "TPOSHIIEB", MOCKOILKY HamucaTh "apommep"
ropasio Ipolle, 4YeM MepenuchiBaTh "TpOsSHLA", MBITasCh CAENATh  €ro
HEJETEKTUPYEMBIM JUIsl aHTHBUpYyca. Becbma 3HauuTeNnbHYO 4acTh 'aponmnepos”
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COCTaBISIIOT WX peanu3aluu Ha CcKpunT-s3bikax VBS u JS, uto o0bsacHsaercs
CPABHUTEJIBHOW MPOCTOTOM MPOrPaMMHUPOBAaHUS HAa HUX M YHUBEPCAIbHOCTHIO
MOI00HBIX TIPOrPAMM.

Trojan-Downloader

JlayHiioagepsbl, Wi 3arpy34YMKH, aKTUBHO HCIIOJB3YIOTCS BUPYCOMHUCATEISIMHU KaK
0 MpUYMHAM, OIKMCAaHHBIM BbIIe Ui "AponmepoB" (CKpbiTas yCTaHOBKa YiKe
U3BECTHBIX TPOSHIIEB), TaK M [0 NPUYMHE HUX MEHBIIEr0 MO CPaBHEHUIO C
"mpornmepamu"  pasMepa, a Takke Onarogapss BO3MOXXHOCTH  OOHOBJISTH
YCTAaHABIMBAEMbIE TPOSIHCKME NIPOrpaMMBbl. 3/I€Ch TaKK€ BBIJEIACTCS Trpynna
porpaMM Ha CKpPHUIT-A3bIKaX, MPUYEM, KAK MPABWIO, HCIOJIb3YIOIIUX pa3InYHbIC
ysi3BUMOCTH B Internet Explorer.

Oba »3TH Kiacca BPEAOHOCHBIX MPOrpaMM MCHOJIB3YIOTCS JJI1 YCTAaHOBKUM Ha
KOMITBIOTEPBl HE TOJIBKO TPOSHCKHX IMpOrpamMM, HO M Ppa3JIMYHBIX PEKIAMHBIX
(adware) niu nopHorpaduyeckux (pornware) mporpaMm.

RootKit

Tepmun RootKit ucropuueckn npumeén u3z mupa Unix, U MOJ 3TUM TEPMHUHOM
NOHMMAETCs HA0Op YTWJINT, KOTOPHIE XaKep YCTAHAaBIMBAaET Ha B3JOMaHHOM UM
KOMIIBIOTEpPE IOCJE TMOJY4YEHHs] MEepPBOHAYAIBHOIO JOCTyna. OJTOT Habop, Kak
IpaBWJIO, BKJIIOYAeT B ceOsd pa3HooOpa3Hble YTWINTHI JJIs 3aMETaHUsl CJIEI0B
BTOPXKEHUSI B CUCTEMY, XaKepCKuUil HMHCTpyMmMeHTapuil (cHU(]depbl, ckaHepbl) U
TPOSIHCKHME MpOorpaMMbl, 3ameriaromue ocHoBHble Unix yrunutsl. RootKit mo3sosser
XaKepy 3aKpenuThCAd BO B3JIOMAHHOW CHUCTEME M COKPBITh CJEABl  CBOEH
nestenpHOoCTH. Ha  Tekymmuiik MOMEHT pYTKUTBI 3a4acTyl0 C  JIETKOCTBIO
OOHapy’KHUBAIOTCS U yAAISAIOTCS MPU MOMOILY aHTUBUPYCHBIX TAKETOB.

Cuauddepsnr (Hroxaun)

DTO mporpaMmMHOe OOecredeHue, KOTOPOE MO3BOJIAET MPOCMATPUBATh COJEPKUMOE
CETEBBIX MAKETOB, IEPEXBATHIBATh TPA(PUK B CETU U aHAIIU3UPOBATH €TO.

DoS, DD0S - cereBble aTaku

[Iporpammel JaHHOTO THIA PEATU3YIOT aTaKM Ha yJIaJE€HHBbIE CEpBEpa, IOChUIAsl HA
HUX MHOTOYHMCJIEHHBIE 3alpOoChl, YTO MPHUBOJUT K OTKa3y B OOCIYKHBAHWUHU, €CIU
pecypchl aTakyeMoro cepBepa HEIOCTATOYHBI JUIsi 0OpabOTKM BCEX IMOCTYIAOLIUX
3ammpocoB (DoS = Denial of Service).

DoS-nporpaMMBbl peanu3yroT aTaky ¢ OJHOTO KOMITbIOTEpa C BEJOMa IOJIb30BATEIIs.
DDoS-nporpammsr (Distributed DoS) peanu3yroT pacrpenelieHHbIE aTaku ¢ Pa3HbIX
KOMITBIOTEPOB, MpUYeM 0e3 BeoMa IMOJIb30BATENs 3apa)KEHHOro KoMIbioTepa. s
storo DDoS-nporpamma 3acbuiaercst JOObIM CIIOCOOOM Ha KOMIbIOTEp 'KepTB-
MOCPETHUKOB" U TMOCIHE 3aIycKa B 3aBUCHUMOCTU OT TEKYILEW JaThl WM 10 KOMaHJIe
oT "xo3sinHa" HaumHaeT DoS-araky Ha yKa3aHHbBIU CEPBEP B CETH.

Hekoropble KOMIIbIOTEpHBIE YepBU cojaepxaT B cebe DoS-mpouenypsl, arakyromime
CalThl, KOTOPBIE IO KaKUM-IHOO Mpu4rHaM "HeB3moOun" aBTop yepss. Tak, uyepBb
Codered 20 aBrycra 2001 opraHu3oBajl YCIEHIHYIO aTaKky Ha O(QUIMAIbHBIM CaWlT
npesunenta CIIA, a yepeb Mydoom.a 1 ¢eBpans 2004 rona "seixmounn" caint SCO,
npousBoauTens AucTpudyTusoB UNIX.
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7 mas 1997 rona Obu1 0OHAPOAOBAH MPUHIIMI CAMOM, MOXKalyi, Hanrymesiieit DOS-
ataku moj Ha3Banuem WinNuke. Ee >xeprBamu craHoBmince Windows-CHCTEMBI.
ABTOp MeToAa MOMECTHII €r0 OMUCAHNUE U UCXOAHBIN TEKCT MPOrpaMMbl B HECKOJIBKO
news-koHdpepeHuid. BBuay ero kpaiHeW MpOCTOTHI MPAKTUYECKH KaX bl YEIOBEK
MOI' BOOPYXKHUTBCS 3THUM HOBEUIIMM oOpyxkueMmM. (OUeBUIAHON IEPBOM KEPTBOM
cTam WWW.microsoft.com. JlanHslii cepBep ObLT BBIBEICH U3 CTPOs OoJiee ABYX CYTOK.
Microsoft.com mnpekpaTun OTKIMKAThCS B MATHUIYY BeuepoMm (9 Mas) U TOJBKO K
o0e/y MoHeeIbHIUKA BHOBb 00peN YCTONYHBOCTb.

Exploit, HackTool - B3jioMiukn yaajneHHbIX KOMIILIOTEPOB

XaKkepcKkue YTWIUTHl JAHHOTO KJlacca INpeIHa3HA4YeHbl JJs MPOHUKHOBEHHS B
YIAJIEHHbIE KOMIBIOTEPHl C LEJbI0 JaJlbHEHIIEro ynpaBi€HUS MMM (MCHOJIb3Ys
METO/Ibl TPOSHCKUX Mporpamm tumna "backdoor") nnum aiga BHEApeHUs BO B3JIOMAaHHYIO
CUCTEMY JIPYTUX BPEIOHOCHBIX MPOrPAMM.

Xakepckue yTuiauThl Tuma "exploit" mnpu 3TOM HCHONB3YIOT YSI3BUMOCTH B
OMEpPAlMOHHBIX CHCTEMAaX WM MPUIOKEHUAX, YCTAHOBJICHHBIX HA aTaKyeMOM
KOMITBIOTEPE.

Nuker - ¢aTajabHbIe ceTeBbIe ATAKH

YTUnuTel, OTHOPAaBISAIOLIME CHEUAIBHO O(OPMIIEHHBIE 3alpoChl Ha aTaKyeMble
KOMIIBIOTEPBl B CETH, B PE3yJIbTaTE YEro aTakyemas CHCTeMa IpeKpaiiaer padoTy.
W cnonp3yioT ysI3BUMOCTH B IPOTPaMMHOM 00€CIIEYEHUH U OTIEPALlMOHHBIX CUCTEMAX,
B PE3yJbTATE YErO0 CETEBOM 3ampoC CIEHHAIBHOIO BHJIA BBI3BIBAET KPUTHUYECKYIO
OLIMOKY B aTaKyeMOM MPHIIOKEHUU.

IIpoyue Bpe10HOCHBIE MPOrPAMMBI

K mpounM BpegOHOCHBIM MpOrpaMMaM OTHOCSTCS pPa3HOOOpa3Hble MPOrpPaMMBbI,
KOTOpPbIE HE MPEICTABISAIOT YIpO3bl HEMOCPEACTBEHHO KOMIIBIOTEPY, Ha KOTOPOM
UCIIOJIHSIOTCS, a pa3paboTaHbl ISl CO3JaHUS APYIMX BUPYCOB WM TPOSHCKUX
nmporpaMM, opraHuszanuu DoS-aTak Ha yZJajdeHHbIE CEpBEpa, B3JIOMAa JPYTUX
KOMITBIOTEPOB U T. TI.

Flooder - "3amycopuBanue' ceTn

JlaHHble  XaKepCKHWe YTWIUTBI  HMCHOJB3YIOTCS Ui "3a0uBaHus  MycOpoMm"
(Oecrione3nbiMu cooOmieHusiMu) kaHanoB Murepuera - IRC-kananoB, KOMIBIOTEPHBIX
MEUKUHTOBBIX CETEN, JICKTPOHHOW MOYTHI U T. ]I.

Constructor - KOHCTPYKTOPbI BUPYCOB U TPOSIHCKUX MPOrpamMm

KOHCTpYKTOpBI BUPYCOB M TPOSTHCKHX MPOrpamMM - 3TO YTHUJIUTHI, NPEAHA3HAYEHHBIE
IUI. U3TOTOBJIEHUS HOBBIX KOMIIBIOTEPHBIX BHPYCOB M "TpostHUEeB". 3BeCTHBI
KOHCTpYKTOphl BuUpycoB st DOS, Windows u Makpo-BupycoB. OHU MO3BOJISIOT
reHepUpOBaTh  MCXOJHBIE TEKCTbl BUPYCOB, OOBEKTHbIE MOAYJIH, W/WIU
HEIMOCPE/ICTBEHHO 3apaKEHHbIE (ailiibl.

Hekoropble KOHCTPYKTOpbI CHAO>KEHbI CTaHJAPTHBIM OKOHHBIM HHTEpdeiicoMm, rae
IPU MOMOILM CUCTEMbI MEHIO MOXKHO BBIOpATh THUI BHpyca, MOpa’kaeMble OOBEKTHI,
HaJIM4YME€ WJIA OTCYTCTBHE CaMOMIM(POBKA, MPOTUBOJAEHCTBHE  OTIAAUUKY,
BHYTPEHHHE TEKCTOBBIE CTPOKH, BBIOpaTh 3((PEeKThI, compoBoXKaaromme padoTy
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Bupyca U T. 1. [Ipoune KOHCTPYKTOpbl HE HUMEIOT HHTepdeica U CUYUTHIBAIOT
uHGOpPMAIIUIO O TUIIE BUPYCa U3 KOHPUTYpalIMOHHOTO (haiina.

Bad-Joke, Hoax - 3ble mIyTKH, BBeJleHHE M0JIb30BATENs B 3a0J1yKIeHNe

K HUM OTHOCSATCS TpOrpaMmbl, KOTOpPbIE HE MPUYUHSAIOT KOMIIBIOTEPY KaKOTo-JIH00
IPsIMOTO BpeJa, OJIHAKO BBIBOJAT COOOIIEHUSI O TOM, YTO TaKOW BpEJl YKe MPUUYHHEH,
au60 OyJeT NpUYMHEH TP KAKUX-TUO0O0 YCIOBHUAX, JHOO MpeaynpekaaroT
MOJIB30BATENIsl O HeCcyllecTByromer onacHoctd. K "37nbIM  miyTkaM" oOTHOCSTCS,
HalpuMep, MpOorpamMMbl, KOTOpble '"MyrarT" TMOJb30BaTENsl COOOIICHUSIMU O
dbopmatrpoBaHuM JuCKa (XOTS HUKakoro (opMaTUpOBAaHMS Ha CaMOM Jielieé He
MIPOUCXOMINT), ACTCKTUPYIOT BHPYCHI B HE3apaKCHHBIX (pailiax, BHIBOAAT CTPaHHBIC
BHUPYCOMNO00HBIE COOOIICHUS U T. [. - B 3aBUCUMOCTH OT YyBCTBa IOMOpa aBTOpPA
TaKON POTPaMMBL.

FileCryptor, PolyCryptor - ckpbITHe 0T aHTHBHPYCHBIX IPOTPaMM

XaKepCcKue YTUIUTBI, WCIOJB3YIOIHECS I IMMM(PPOBaHUS IPYTHUX BPEIOHOCHBIX
IIPOrPaMM C HENBI0 CKPBITUS UX COACPKUMOTO OT aHTUBUPYCHOM MPOBEPKH.
PolyEngine - mo1uMopdHbie reHepaTopbl

[TonumopdHbIe reHepaTophl HE ABJISIIOTCS BUPYCAMH B MPSIMOM CMBICII€ 3TOTO CJIOBA,
MOCKOJIbKY B HMX aJrOpUTM HE 3aKJIajbIBalOTCAd (YHKIMH pa3MHOXKEHHUSA, T. €.
OTKPBITHUS, 3aKPBITHUSI U 3alUCH B (haiiiibl, YTEHUS U 3alUCU CEKTOPOB U T. . [ TaBHOM
dbyHKIMENH MOAOOHOTO pojaa MporpamMM sBIsSeTCs IHQpPOBaHHE Tela BUPYyca U
reHepalus COOTBETCTBYIOLIETO paCIIU(PPOBIINKA.

OObiyHO TONMMMOpP(HBIE TEHEPATOPhl  PACTPOCTPAHSIOTCS WX aBTOpaMu  0e3
orpaHudyeHuii B BuAe ¢aina-apxua. OCHOBHBIM (hailloM B apxuBe JH0OOOTO
reHeparopa sIBISETCS OOBEKTHBIM MOJyJb, COAEPKAIIMU 3TOT renepatop. Bo Bcex
BCTPEUABIIMXCS T€HEPATOPaX ATOT MOYJIb CONCPKUT BHELTHIOW (external) ¢pyHKIMIO
- BBI30B IIPOTPaMMBbI T€HEpaTopa.

VirTool

Y TUnuTHI, TpeTHa3HAYCHHBIC JJIs 00JETYeHNS HAMMCAHKUS KOMITBIOTEPHBIX BUPYCOB U
JUTSL X U3YYEHUS B XaKEPCKUX IETISX.

ConuajJbHbIi HHKMHUPUHT

ConuanbHblii WHXXUHUPUHT HE OTHOCUTCS K BpPEIOHOCHBIM MporpaMMaM HWJU
Bupycam. OH mpu3BaHa 3alyTaTh IOJIb30BATENICH, YCBHIMUTh HX OJUTEIHHOCTD,
3aMacKUpOBaTh BPEJOHOCHYIO MPOTpaMMy TOJ KaKoW JMOO maTd WX TMOJIE3HYIO
MpOrpamMMy, 3aMaHUTh IOJIb30BATEIs HA 3aBEJOMO 3apa)XCHHbIM caWT. B mepByro
ouepeab Ha yIOBKH coll. MHXWHUpHHTa MOMAJar0TCsl HE OMBITHBIE MOJh30BATEIN
BCEMUPHOW TAyTHHBI, HO B TMIOCJIETHEE BpEeMs BHUPYCOMUCATENH HIYyT Ha
BCEBO3MOXKHBIE XUTPOCTH, YTO Ja)KE OIBITHBIE MOJH30BATEIN HE BCET/Ia CIOCOOHBI
pacmo3Hath yJIOBKY OT TpaBiael. [IpuMepaMu maHHOW TEXHOJOTHH SIBIISFOTCS:
BCEBO3MOJKHBIE MUChMa C TEKCTOM OTKPBITh MPHUKPEIICHHBIA K MUCHMY (Hail WiIH
3alMTH Ha CalT MO yKa3aHHOW CChUIKE, MJI1 CKauMBaHUS OOHOBJICHWM, NaTYeH,
npoCchObl SIKOOBI OT CHYKObl TEXHMYECKOW MOJACPKKH WIM aJIMHUHHCTPATOPOB
MOYTOBOTO CEpBEpa OTOCJIATh CBOW Mapojb K BaIleMy 3JICKTPOHHOMY SIIIUKY U TIp..
Tak, Hampumep uepBb Swen, BbIgaBad ceOsl 3a CHEIHMAIBHBIA MaT4 OT KOMIIAHUU
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Microsoft, sKoObI ycTpaHsIOMA BCe M3BECTHBIE YSI3BUMOCTH. IIuchbMoO, coaeprkano
JIETKO y3HaBaeMble 3JIEMEHTHI OPHUIMATBLHOTO caiita Microsoft, ccpiiku Ha apyrue
pecypcbl NaHHOW KOMIIAHMM M TI'PAMOTHO COCTaBJICHHBIM TeKCT. COLMalIbHBIN
VHXUHUPHUHT aKTUBHO MCIIOJB3YETCS HE TOJIBKO B BUPYCAax, HO U CAMHUMH XaKepaMu
JUIS TIOJIy4€HHUS KOH(UIEHIMATIbHON HH(OpMAaLIUK OT MOJIb30BATENEH.

Y CJ10BHO OnacHbIe NPOrpaMMbl

WHorga aHTUBHpPYC HE MOXKET 0€3 MOMOIIM MOJIb30BaTENs ONPEAEINTh, ONlaCHA WU
HET Ta WIKM HHas nporpamMmMa. HekoTopslie nporpammsl 00s1ajatoT HA00POM (PYHKIIMIH,
KOTOpbIE MOT'YT NPUYMHUTH BPEJA IOJIB30BATENIO TOJIBKO IIPU BBIIOJHEHHH Psiia
ycioBuid. bonee Toro, mompo0HBIE NpOrpaMMmbl MOTYT JIETAJIbHO IPOAABATHCA H
UCIIONIb30BATHCS B MMOBCEHEBHOM paboTe, HAapUMeEp, CUCTEMHBIX aIMUHUCTPATOPOB.
OpHako B pyKax 3JI0YMBIIUIEHHUKA TaKHe MPOrpaMMbl MOTYT OOEpHYThCS
WHCTPYMEHTOM, C IIOMOIIbIO KOTOPOTO MOKHO MPUYUHUTH BpE€J HUYEro He
MTOA03PEBAOIIEMY OJIB30BATEIIO.

B Hacrosmiee BpeMs K  YCIOBHO OINACHBIM  mporpammam Jlaboparopus
Kacnepckoro otHocuT nporpammsl kitaccoB Riskware, Adware u Pornware.
Riskware

K knaccy nporpamm Riskware oTHOCATCA neragbHble MPOrpaMMbl (HEKOTOPbIE U3 HUX
cBOOO/IHO MPOJAIOTCA U IIHUPOKO UCHOJB3YIOTCS B JIETAIBHBIX LENSIX), KOTOPBIE, TEM
HE MEHee, B pyKaX 3JI0yMBIIUIEHHUKA CIIOCOOHBI MPUYMHUTH BPE] MOJIb30BATENO U
€ro JaHHBIM.

B cnucke mporpamm knacca Riskware MokHO OOHApy>XWTh JIeTadbHBIC YTHUIUTHI
YAQIEHHOTO aIMHHHUCTPUPOBAHUS, NMpOorpaMMbl-KIueHThl [IRC, 3BOHWIKM-IANIEpHI,
CKayMBaTENIU-1ayHII0a/Iepbl, MOHUTOPHI JIFOOONH aKTUBHOCTH, YTHJIMTHI JUIsl pabOThI C
NapoJisiMU, a TaK)Ke MHOTOYMCIIEHHbIE HHTEepHET-cepBepbl ciiyk0 FTP, Web, Proxy u
Telnet. Bce 3Tu nporpaMMbl He SIBISIOTCS BPEIOHOCHBIMH CaMu IO cebe, OJIHAKO
00naaaoT PyHKIIMOHAIOM, KOTOPBIM MOTYT BOCIIOJIb30BATHCS 3JI0YMBIIIJIECHHUKH J1JIs1
NPUYMHEHHS] BpeAa MoJib30BaTesisiM. Bo3pMeM, Hampumep, nporpammy yJIajieHHOro
anmuaucTpupoBanusgs WinVNC. [lanHas mporpaMma MO3BOJISIET MOJIyYaTh JOCTYI K
uHTep(delicy y1aieHHOro KOMITbIOTEpa U UCIIOJIb3YETCs JUIsl YIAICHHOTO YIPaBICHUS
U HaOMIONIeHWs 3a yJajJeHHOM MamumHON. Takum o0pa3oMm, JaHHas MporpaMma
SBJIICTCSI JIETAJIBHOM, CBOOOJHO pacHpoCTpaHseMOll U HeoOXomuMmon B paboTe
JOOPOMOPAIOYHBIX CHUCTEMHBIX aJIMUHUCTPATOPOB WM JPYIHX TEXHUYECKUX
cnenuanuctoB. B kauwectBe npyroro mnpumepa yrtuiauta mIRC. OT1o neranbpHas
nporpamma, sBiswomiasics kiaueHToM I[RC-cetn. PacmupeHHbiM  (QyHKIIMOHATIOM
yTiiiuTbl MIRC MOryT BOCTIOIB30BATHCS 37I0YMBIIIJIEHHUKH - PETYJISIPHO MOSBIISIOTCS
TPOSIHCKKE MPOrpaMMbl (B 4YaCTHOCTHU, O3KIO0pHI), ucnoib3ytomue Gynkuun mIRC B
cBoerr pabote. Tak, mob6oit IRC-0okmop cnocobeH 6€3 Begoma IMOJIB30BATEIS
nonucatb B ¢ain koHpurypamuu mIRC coOcTBeHHBIE CKpPUITHI W YCIHELIHO
BBINIOJIHUTh CBOU JIECTPYKTHUBHbIE (YHKLIMU Ha MOpaXeHHOW MaiuuHe. [Ipu 3ToM
nosbs3oBarenb MIRC He Oyaer naxe momo3peBaTh O (DYHKUMOHMPOBAHUM Ha €ro
KOMITBIOTEPE  BPEIOHOCHOW TPOSIHCKOM NIpOrpamMmbl. 3a4acTyl0 BpPEIOHOCHBIE
POrpamMMbl CaMOCTOATENIbHO YCTaHABIMBAIOT HAa I10Jb30BATEIBCKUI KOMIIBIOTED
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kimeHT mIRC myig mocnenyronero McnoJjib30BaHUsl €ro B COOCTBEHHBIX LENsX. B
KauecTBe Mecta pazmenieHns mIRC B 3TOM ciyyae, Kak MpaBWIIO, BBICTYIIAET Manka
Windows u ee mnoananku. OOnHapyxenue mIRC B 3TuUX mamkax MNpPaKTHYECKH
OJIHO3HAYHO CBHUJETENBCTBYET O (akTe 3apakeHusi KOMIBbIOTepa KaKUMHU-TO
BPEJOHOCHBIMU MPOrpPaMMaMHu.

Adware

Pexnamnoe mnporpammuoe oOecneuenue (Adware, Advware, Spyware, Browser
Hijackers) nmpeanazHadyeHo 1S 1TOKa3a peKJIaMHBIX COOOIIEHHUH - Yallle BCero, B BUIE
rpaduueckux OAHHEPOB - U MEPEHAINPABICHUS MOMCKOBBIX 3alPOCOB Ha PEKJIaMHBIC
BeO-CTpaHMIIbl. 32 HCKIIOUYEHHUEM IOKAa30B PEKJIAaMbl, MOJO0HBIE MPOTPAMMBI, Kak
MPABHJIO, HUKAK HE MPOSIBIISIIOT CBOETO MPUCYTCTBUS B CUCTEME - OTCYTCTBYET 3HAUOK
B CHCTEMHOM Tpee, HET yIIOMUHAHUN 00 YCTaHOBIEHHBIX (DaiijlaXx B MEHIO MPOTPaMM.
3avactyio y Adware-iporpaMm HET NPOLEYPbl JEUHCTAIISALINH.

IIponuxnoeenue

Ha xomnbroTepsl nosibs3oBateneit Adware monagaet AByMs CIOCOOaMu:

- TyTeM BCTpauMBaHUA PEKJIAMHBIX KOMIIOHEHTOB B O€CIUIaTHOE U YCJIOBHO-
OecrutatHOe IporpaMMHOe oOecrnieuenue (freeware, shareware);

- TyTeM HECaHKIMOHUPOBAHHOM YCTAHOBKH PEKJIAaMHBIX KOMIIOHEHTOB IpHU
MOCEIIEHUH T0JIh30BaTeIeM "3apasKeHHBIX" BeO-CTpaHHII.

BboasmmnacTBO Tiporpamm freeware u shareware mpekpaiiaeT mokas peKjamMbl MOCIe
X TOKYNKH Wi perucrpanuu. [lomoOGHbIE mporpaMMbl 4YacTO HCHOIB3YIOT
BCTpoeHHbIe Adware-yTHIINTBI CTOPOHHUX MPOU3BOUTENCH. B HEKOTOpBIX cirydasx
3T Adware-yTHINTBI OCTaIOTCSI YCTAaHOBICHHBIMUA HA KOMITBIOTEPE MOJB30BATENSI, U
Moclie PErucTpalii MporpamMM, C KOTOPBIMH OHHM H3HAYajbHO TMOMald B
omepalnuoHHyro cucremy. I[lpm stom, ynanenwme Adware-KoOMImoHeHTa, BCE elle
UCTIONIb3YEMOT0 KaKON-IM00 MpOorpaMMoi Ui MOKa3a peKJiaMbl, MOXKET MPUBECTH K
c00sM B (yHKIIMOHUPOBAHUH 3TON MPOrPAMMBI.

bazoBoe HazHauenne Adware TaHHOTO TUIA - HESIBHAs (popMa OIUIAThl TPOTrPAMMHOTO
o0ecriedyeHusi, OCYUIECTBiIsAeMas 3a CYET II0Ka3a I0JIb30BATEN0 pEKJIaMHOU
uHdopmaIuu (peKiIamMoIaTe I TUIATST 3a MO0Ka3 UX PEeKIaMbl pEKIAMHOMY areHTCTBY,
pEKJIaMHOE areHTCTBO - pazpadotunky Adware). Adware momoraer COKpaTHTh
pacxonpl Kak pa3paboTyukaM MporpaMMHOTO obOecrnedenust (moxon ot Adware
CTUMYJMPYET MX K HAMUCAHWIO HOBBIX M COBEPIICHCTBOBAHWIO CYIIECTBYIOIINX
porpamm), TaK ¥ CAMHUM TIOJIb30BaTEIISIM.

B cnydae ycTaHOBKHM peKJIaMHBIX KOMIIOHEHTOB MPH TIOCEHICHHH I0JIh30BaTEIIEM
"3apakeHHbIX" BeO-cTpaHUI] B OOJBIIMHCTBE CIIy4aeB HCIOIb3YIOTCA XaKepCKUe
TEXHOJIOTHH: MPOHUKHOBEHHE B KOMIIBIOTEp HYepe3 ABIPHl B CHUCTEME O€30MacHOCTH
UHTepHET-Opay3epa, a  TakKe  HCIOJB30BAHME  TPOSHCKUX  TMPOTPAMM,
MpeIHa3HAYeHHBIX ISl CKPBITOM yCTaHOBKU MporpammHoro obecneuenus (Trojan-
Downloader unu Trojan-Dropper). Adware-nporpaMMbl, JeHCTBYIOIIHE MOJ00HBIM
obpa3om, yacto Ha3wiBaroT Browser Hijackers.

Jlocmaska pexnamol

W3BecTHBI 1Ba OCHOBHBIX CIIOCO0A TOCTaBKU PEKJIaMHOM HH(OpMALIUK:
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- CKAuMBaHUE PEKJIIAMHBIX TEKCTOB MU u300paxeHuit ¢ BeO- mnu FTP-cepBepos,
MIPUHATICKAIIX pPEKIIaMOIATEIIO;
- MepeHanpaBiICHUE MOUCKOBBIX 3allpOCOB MHTEpHET-Opay3epa Ha PEKJIaMHBII BeO-
CauT.

[lepenamnpaBieHne 3alpocoB B HEKOTOPBIX CIIy4asX IPOUCXOAUT TOJBKO IpHU
OTCYTCTBUM 3allpallliBA€MOM I0JIb30BaTENEeM BEO-CTpaHMIBI, T.€. MpPH OIIUOKE B
Habope aapeca CTPAHULIBI.

Ymeuxa ungpopmayuu

MHorue pekjaMHble CHUCTEMBbl IOMHMO JOCTaBKM pEKJIaMbl TaKKe COOUpPAIOT
KOH(QUICHIMATBFHYIO HHPOPMAIIHIO O KOMIIBIOTEPE U MOJIb30BATEINE:

- IP-agpec kommbroTepa;

- BEPCHUIO YCTAHOBJICHHOH OTNEPaIlMOHHON CUCTEMBI U HHTEPHET-Opay3epa;

- CIIMCOK YaCTO MOCEIIaeMbIX MOJIb30BaTEIeM HHTEPHET-PECYPCOB;

- IOMCKOBBIE 3aIIPOCHI;

- IpOYHEe JaHHBIE, KOTOPHIE MOXKHO HCIOJB30BaTh MPHU MPOBEICHUHU TMOCIETYIOMNX
PEKIaMHBIX KaMIIaHWUH.

[To sroil mpuumHe Adware-iporpaMMbl 4YacTO Ha3bIBAIOT SPyware (He cienyer
IyTaTh peKJIaMHOe Spyware ¢ TPOSHCKHMU INMTHOHCKHUMU Tporpammamu Trojan-Spy).
Pornware

K nmporpammam knacca Pornware, no MHeHH0 5kcneptoB JlaGopaTopuu
Kacnepckoro, OTHOCATCS yTUIUTBI, TaK WIM HHA4Y€ CBSA3aHHBIE C IOKa30M
M0JIb30BaTENSIM UHPOpMAIIMU OpHOrpaduueckoro xapakrepa. Ha naHHbI MOMEHT B
Kjacce BwIaensercs Tpu mnoseneHus: Porn-Dialer, Porn-Downloader u Porn-Tool.
Jlaiinepbl 103BaHUBAIOTCS 710 TOpHOrpaduueckux TenedOHHBIX CIyx0, a
JAyHJI0AJephl CKAaYMBAIOT Ha TMOJIB30BATEILCKUNM KOMITBIOTEp MOpHOTpaduvecKue
matepuaibl. K mocienneMmy moBeaeHnIo kiacca Pornware 0THOCSTCS BCEBO3MOXKHBIE
YTUJIUTBI, TaK WM HWHA4Ye CBS3aHHBIE C TOMCKOM M TOKAa30M MOpHOrpaduuecKkux
MaTepuajoB (HampuUMep, CIleluuadbHble TaHeNId WHCTPYMEHTOB [UISi HWHTEPHET-
Opay3epa u ocoOwie Buzaeorieepsl). IIporpammel kimacca Pornware moryT ObITh
YCTaHOBJIEHBI NOJIb30BATEIEM Ha CBOM KOMIBIOTEP CO3HATENIbHO, C LEIbI0 TIOUCKA U
noJilyuyeHus: nopHorpapuueckoid mHpopmanuu. B 3TOM ciiydae OHU He SBISAIOTCA
BpenoHOCHbIMU. C Jpyroil CTOpPOHBI, T€ K€ CaMble MPOTpaMMbl MOTYT OBITh
YCTaHOBJIEHbl Ha TMOJIb30BATEIbCKUI KOMIBIOTED 3JOYMBIIUICHHUKAMH - 4Yepe3
UCIIOJIb30BaHUE YA3BUMOCTEH OMNEpPAallMOHHONM CUCTEMBbl M HMHTEpHET-Opay3epa WiH
IpY TIOMOILY BPEIOHOCHBIX TPOSHCKUX MporpamMm kjaccoB Trojan-Downloader mim
Trojan-Dropper.  Jlemaercs 3TO  OOBIYHO € IEJIBIO  PEKJIaMbl  ILJIATHBIX
NOpHOTPaPUUECKUX CAMTOB M CEPBUCOB, HA KOTOpPHIE MOJH30BATENh caM MO cede
HUKOTI/Ia He 00paTui Obl BHUMAHMSL.

AHTHBHMPYCHBIE MIPOTrPAMMBI.

Hanmnuune aHTHBHpYyCa Ha COBPEMEHHOM KOMITBIOTEPE WJIM HOYTOYKE — BBIHY)KICHHAS
HEOOXOJUMOCTh, KOTOPYIO HHUKAaK HEIb3sd OOONTH CTOPOHOM MpU YCTAaHOBKE
IPOrpaMMHOr0 oOecreueHusl Ha KoMmbioTep. Llenb aHTuBHPYCHOM MporpamMMbl, WU
aHTHBHpYyCa, — OOHApyXeHHEe KOMIBIOTEPHBIX BHUPYCOB, @ TaKXE BPEIOHOCHBIX
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nporpaMM, KOTOpbIE, KaK BapUaHT, OJOKHPYIOT HOPMaJIbHOIO pabOTy KOMIBIOTEPA, a
TaKk)KE€ AHTHUBUPYCHI SBIAIOTCS CHOCOOOM TPOGMIAKTHKH, 3alIUThl (alIoB U
OTIEPAIIMOHHOW CHCTEMBI OT BPEIOHOCHBIX KOJOB IPOrpaMM-BHUPYCOB. Bo-TiepBbIX,
AHTHBUPYCHl MOXHO TIOJPA3ACTUTh Ha JIBE€ KAaTETOPHH: MPOrPaMMBbI, KOTOPHIS
HENPEPBIBHO  CKAHWPYIOT TOTOKW JAaHHBIX, HampuMep, HWHTEpHET-Tpaduka,
NPUHYAUTEIHHO 3allycKaeMble TPOTPaMMBbI C IEIbI0 CKAaHUPOBAHUS OIMPEICICHHBIX,
YKa3aHHBIX 00bEKTOB. BO-BTOPHIX, aHTUBUPYCHBIC MMPOTPAMMBI PA3IMYAIOTCS TIO BUTY
(crmoco0y) 3amuThl OT BHPYCOB. TYT MOXXHO BBIACITUTH Cienyromme: [Iporpammbi-
JETEKTOPBI, UM CKaHEPhl, HAXOAT BUPYCHI B OTICPATUBHOM MaMATH U HA BHEUTHUX
HOCUTEJISIX, BBIBOJSI COOOIIEHHE NpHU OOHapyKeHHu BHpyca. [Iporpammbi-moKTOpAa,
(parm, mporpaMMBI-BaKIIMHBI) HAXOIAT 3apakeHHbIC Gdaiael u "nedatr" ux. Cpeau
3TOTO BHJA MPOrpaMM CYIIECTBYIOT TOJU(ard, KOTOpPHIE CIOCOOHBI YAAIATH
pa3HoOoOpa3Hble BHUABI BUPYCOB, CaMble€ HW3BECTHBIE W3 AHTHBHPYCOB-MOIU(AroB
Norton AntiVirus, Doctor Web, Kaspersky Antivirus. IIporpaMmbi-peBU30pHI
SBIISAIOTCA Hamboyiee HAAEKHBIMA B IUIAHE 3allUThl OT BUPYCOB. PeBHU30pHI
3alIOMUHAIOT HMCXOJHOE COCTOSHME MpOrpamM, KaTaJoroB, CUCTEMHBIX oOiactei
JUCKa J0 MOMEHTa HMH()UIMPOBAHHUS KOMIBIOTEPA, 3aT€M CpPaBHUBAIOT TEKYIEE
COCTOSIHME C TI€pBOHAYAJIbHBIM, BBIBOJS HAlJICHHbIE HW3MEHEHUS Ha JUCIUIEH.
[Iporpammbl-MoHUTOpHI ((haiiepBoibl, OpaHAMaydphl) HAUMHAIOT CBOIO PabOTy mpH
3aIlyCKe OIEPalMOHHOM CHUCTEMBI, TIOCTOSIHHO HAaXOASTCS B MaMATHU KOMIBIOTEpA U
OCYILECTBIISIOT AaBTOMAaTUYECKYIO IPOBEPKY (haiijioB o NpUHLMUITY "37€ch U ceiyac'.
[TporpammbI-puiIbTpel (CTOpOXKa) OOHAPYKUBAIOT BUPYC HA PaHHEH CTajuH, MOKa OH

HE Hayaln pa3MHOXarbcs. [IporpaMMel-cTOpoka - HEOONbIIME PE3UECHTHBIC
POrpaMMBbl, LENbI0 KOTOPBIX SBISETCA OOHAPYKEHHE ACHCTBUM, XapaKTEPHBIX IS
BHUPYCOB.

['naBHas 3a1a4ya aHTUBUPYCHBIX CPEACTB - OOHAPYKUTh BUpYC. [Ipr 3TOM BO3MOKHBI
OLIMOKH MEPBOTo pojia (HecpabaThIBaHKE) U BTOPOTO poja (JIoKHAsi TPEBOra).
IIporpaMmMbI-1eTeKTOPBI ONPEACIISIOT HAJTUYHE U3BECTHBIX BUPYCOB B 3arpy304YHBIX
CeKTopax, (¢ailllax W ONepaTUBHOM MaMATH, HO HE YIAIAIOT UX. DTU MPOTPAMMBbI
NPAKTUYECKU HE MOJIBEPKEHBI OLIMOKaM BTOPOTO pojia. DTU MPOrpaMMbl UCIIONIb3YIOT
JIBa aJIrOpUTMa MIOHCKA.

-IlepBBIii M3 HHUX OCHOBAaH Ha MOWCKE CUTHATYP WM PETYJSIPHBIX BBIPAXKCHUM,
UMEIOLINXCS BO BCEX IK3EMILISIpax BUpyca U HUTAE Ooiee.

-Bropoit nmpoBepsier 0061acTh mporpaMMbl B Hauaje (Qaiina, HampuMep, Ha HAIAYUE
nepexofa Ha ONpPENeNIEHHOE CMeIleHHEe OT KOHUa ¢aiija, 4YTO HEPEIKO JealoT
BUPYCBHI.

IIporpammbi-paru (nonudaru, A0KTOpa, A€3UH(EKTOPHI). DTH MPOrpaMMbl KpoMe
oOHapyXeHUsI BUPYCOB BOCCTaHABIMBAIOT (T.e. "nedar") mucku W (aiiibl, €Cid 3TO
BO3MOYHO.

[Tonudarn UMEOT CYIIECTBEHHBIM HEAOCTATOK, 3aKIIOYAIOLIMNACA B TOM, YTO WM
U3BECTHO XOTh M OY€Hb OO0JbIIOE, HO KOHEUYHOE 4HuCio BUpycoB. Eciam B Bamny
MaIIMHYy TOMNall BUPYC, HEU3BECTHHIN (ary, To ¢dar Oyner OeccusieH BaM NMOMOYb U
Jake He MpenynpeauT 00 onacHOCTU. B 3Tux ciiyyasx cieayer UCIoib30BaTh Jpyrue
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AHTUBUPYCHBIC IPOrpaMMBbl, HaIrpumep PEBU30PBHI.
PeBu3opbl. OHU OCHOBAaHBI HAa CpPaBHEHWU KOHTPOJILHOW WH(MOpmaruu o dainax,
3arpy304HbIX CEKTOpa W Jp., COXPAaHEHHOW paHee, C TeKylled HHPOopMalUeH.
PeBu30pbl yCTONYMBBI K OIIMOKaM BTOPOTO poja.

Xopouuil peBU30p, 3aIyCcKasiCh C HEKOTOPOM MEPUOIUYHOCTHIO (KaK MpaBuiio, pas B
CYTKH), coxpaHseT uH(popmainuio o000 BCeX YSI3BUMBIX C TOYKH 3pPEHUSI BUPYCOB
KOMITOHEHTaX Balllero KommbioTepa. Bupycel He BcecwibHbl. Kakum-nmu6o obpazom
OHM TPOSIBIISAIOT ceOsl, U JIeNI0 PEBU30pa OTCICAUTH MOJO3PUTEIIbHbIE W3MEHEHUS
KOH(UTYpaIUH.

JlokTOpa-peBU30pbl. DTU MPOrpaMMbI B Cllydyae OOHApY:KEHHS H3MEHEHH MOTyT
BEPHYTh OOBEKT U3MEHEHUS K UCXOJTHOMY COCTOSIHUIO.

JIBpHUCTHYECKHE aHAIU3ATOPbI. OHU KUCTIONB3YIOTCA 711 OOPHOBI C MOIUMOP(HBIMU
BHUpYyCaMH, epes] KOTOPhIMU (paru O€CCUIIbHBI.

Cropoxa (Wi nporpaMMbl-QUIbTPbI). DTO PE3UJICHTHBIE IPOrPAMMBI, XPaHSIIHECS
B OINEPaTHMBHOM MaMsATH, ILElb KOTOPBIX - BOOOLIE HE NPOIMYCTUTh BUPYC HA
KOMIIBIOTEP, KOHTPOJUPYS TIOAO3PUTENIbHbIE JEUCTBUS, KOTOPbIE MOTYT OBITh
BbI3BaHbl BHUpPYyCaMHU: OOpallleHUss K JUCKaM, TOIMBITKA TPOU3BOJUTH 3aliCh B
OTIpE/IENICHHYIO Ipynny (aiyioB, HEKOTOpPbIE CEKTOpa IUCKOB U T.1. OHAaKO MHOTHE
U3 3TUX MpOrpaMM HeE YyJIOOHBI M3-3a IMOCTOSHHBIX BOIpPOCOB Tuma: "Paspemartsb
3aMuch B TaKoM-TO (aiin?".

NMmmyHn3atopsl (TporpaMMbI-BaKIIMHbI) HU3MEHSIOT MPOTPaMMbl U JIUCKH TaKUM
00pa3oM, YTO 3TO HE OTPAXKAETCS HA UX HOPMAJILHOU paboTe, HO BUPYCHl CUUTAIOT UX
y)K€ 3apaXeHHbIMM U OoJsiblie He 3apaxaroT. OJHaKoO JTU MPOrpaMMbI
Majgo3(pQPeKTUBHBI W HAUUIM OrPAHUYEHHOE NpHUMeHeHHe. [IporpaMMbl-TpUMaHKH
BXOISAT B COCTAaB HEKOTOPHIX AHTHUBUPYCHBIX MPOAYKTOB. OTH MPOrpamMMbl
NEPUOINYECKU BbINOMHAIOTCS. [locie BBIMONHEHUS! NPUMAHKH AHTUBUPYC CKaHUPYET
ee, MpoBepsis, HE 3apakeHa Jii OHa.

N3BecTtHO, uyTo mnepuoaumueckoe ckanupoBanue IIK  wm  gucker cHumxkaer
NOTeHIMANBHBIN yiiepd Ha 50 %, Hanuuue pe3ueHTHOM aHTUBUPYCHOU MPOTPaMMBbI
- Ha 95 %. DddexTUBHON SABIIETCI MHOTOYPOBHEBAS CTPATETUS 3AIUTHI OT BUPYCOB:
J€TEKTOPBI, CTOPOKA, PEBU30PHI (B 3aBUCUMOCTH OT CTEIIEHU PUCKA).

Cnncok 0ecIIaTHBIX AHTUBHPYCHBIX MPOTrPaMM, JJIsl JOTIOJHUTEILHONU MPOBEPKH
KOMIIBIOTEpAa Ha Hanuuhe BHpycoB. Kaxmas w3 mnporpaMM HMEET CBOIO
aHTUBUPYCHYIO 0a3y NaHHBIX, IOATOMY TOJIE3HO OyJeT MPOBEPUTH CBOM KOMITBIOTEP
Ha BUPYCHI OecriaTHoO XOTA Obl 4acTbIO ATUX YTHUIIUT.
Kaxxnas u3 npeactaBieHHBIX MPOrpaMM MOMOXKET MPOBEPUTH KOMITBIOTEP HA BUPYCHI
B peEaJbHOM BpPEMEHU CaMOW CBEXEll aHTUBUPYCHOW 0a30if - eXeAHEBHOE
OOHOBJICHUE.

1. Malwarebytes' Anti-Malware - anTtuBHpycHass mnporpamMma Jjsi OBICTpOIi
MPOBEPKHU CUCTEMBI U TOMCKA pa3aIndyHoro BpegoHocHoro I10.

2. AVG Anti-Virus Free- (pycckuil) - NOMyJISIpHBIA aHTHBHPYC, B Cilydae
JOMAIIIHET0 MPUMEHEHUs1 HCHoJib3yercd OecriaTHO. OCHOBHBIE IPEUMYILECTBA,
OBICTPOM, MPOCTOM, HE TPEOOBATEIIEH K peCcypcaMm.
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3. Dr.Web Curelt! - Becimatnas yrwimra Dr.Web Curelt! Jlyumee cpeactBo mis
poBepKHu Barero KoMmproTepa U JICYCHHS OT BUPYCOB PEATbHOM BPEMECHH.

3. NOD32 On-DemandScanner - aHTHBHUpPYCHBI CKaHep OecIiaTHas BEpCHs
aaTuBUpyca NOD32, mMoxeT ObICTpO W JIETKO OOHapyXUTh U YJAIUTh BUPYCHI,
WHTEPHETOBCKHE YEPBH, TPOSTHCKUX KOHEH M IPyTHe BPEAHBIE TIPOTPAMMBI.

4. Avast! AntivirusHome - OecriaTHbI aHTHBHPYCHBIH cKaHep. Mcmosb3yer
PE3UICHTHBIH W OOBIYHBIN CKaHEphl, CKAaHHUPYET apXWBOB, IPOBEPSET IOUTY,
UHTETPUPYETCS B CUCTEMY Windows, PYCCKHIA.
5. Panda Cloud Antivirus Free - GecruiaTHblif aHTUBHUPYC AJIS 3alIUTHI OT BUPYCOB
IIMTHOHOB, PYTKUTOB W BpeaoHocHoro I[1O. Mcmonp3yer oOMayHbIe TEXHOJOTHH
TIOHMCKa BHPYCOB.
6. Norton Internet Security - GecruraTHas OIIMMCKA B TCUCHUH MECAIIA HA OJIUH TO/I.
NIS-360 umeeT aHTHBUpPYC, (DAPBOII U HY)KHBIE HHCTPYMEHTBI OT BCEX BHJIOB yIPO3.
7. Malicious Software Removal Tool - odunmansaoe OGecriaTHOE CPEICTBO s
O00pbObI ¢ BpeAOHOCHBIMH TIporpammamu i B Windows. IIpoBepsieT KOMIIbIOTEPHI
Ha TIPUCYTCTBHE TMOIMYJSIPHBIX BPEIHBIX IMpOorpaMM, Takux Kak Blaster, Sasser u
Mydoom.

8. Immunet Protect - OecraTHbii 00sauHblii aHTUBHUpYC. [IpenmyrecTBa mepen
KOJUIETaMH: HE KOH(QUIMKTYET C JPYTMM aHTUBUPYCHBIM, HE OOJBIINE pa3Mephl,
BBICOKasI CKOPOCTb, TIOCTOSTHHBIC OOHOBJICHHUS Oa3bl.

9. Microsoft Security Essentials - 6ecriiiaTHas aHTUBHpYCHAsI IpOrpaMma, UMEET BCe
HEOOXOJMMBIC CpPEICTBA 3alllMTHl KOMIbIOTEpa. lIpocTass B  HCIIOJB30BAHHH.
10. Comodo AntiVirus - Toxxe MpOCTO B DKCIUIyaTal[MM OSCIUIATHBIA aHTHUBUPYC,
obmagaeT cpeacTBamMu OOpHOBI ¢ BUpyCaMU, MHTCPHETHBIMH YEPBSIMH U TPOSHAMHU.
11. ThreatFire Free Edition - 6ecriaTHO ¥ KOMIUIEKCHO 3alllUTUT KOMITBIOTEp, HE
JFOOUT 3JIOYMBIIIJICHHUKOB PAaCIPOCTPAHSIOMINX MPOrpaMMbI IIIMMHOHBI TUIIA Spyware.
3HaeT U yJaaiseT BCe MOIMYJIIPHbIC BUPYCHI.

12. Panda Antivirus Pro- odens 5¢¢ekTuBHbI (GalipBOI W aHTUBUPYC
omHOBpeMeHHO. becruiaTeH B TedeHnu 3 MecsIeB co AHS akTUBaruu. [loaHOIeHHAsS
3alUIIAeT ¥ YAAIICT BUPYCHI U APYTYIO TPS3b C KOMIBIOTEPA.

13. Avira AntiVirPersonal - Hame)XHO HAXOAWT M YJalseT BHUPYCHI, TPOSHBI H
HEU3BECTHBIC MAKPOBUPYCHI - OCCIIATECH IS JJOMAITHETO MCIIOIh30BaHMS.

15. PC Tools AntiVirus Free Edition - monHoiieHHas OeciuiaTHas aHTHBHUPYCHAs
nporpamma. OTiu4aeTcs OT IUIATHOH TEeM, YTO HE OCYIIECTBISICTCS OTCpaTHUBHAS
TEXHHYCCKasI OJIICPIKKA.
16. Panda Internet Security - nmoas3yiitech OecmaTHo 3 Mecsia. Brkirodaer B ce0s
NPEKPACHBIH aHTUBHUPYC M (halpBOJI, MPUCYTCTBYET pe3epBHOE KOUPOBAaHUE, QUIBTP
aHTHCIIaMa, buasTp BEO-CaMTOB.
17. My Free Antivirus - GecruiaTHOE HCITOJIb30BAaHHE STOTO0 aHTHBHUPYCHOT'O IaKeTa
JOCTaBUT BaM yJIOBOJbCTBHE. OTIMYHO 3aIMIIACT W JICUUT KOMITBIOTED OT
BPEIOHOCHBIX mporpaMm U daitnos.
18. Kaspersky Security Suite CBE - GecruratHas Bepcus 3amuThl oT Kacmepckoro,
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sBisieTcsi nmpuioxkenneM >xkypHaia Computer Bild. Umeer koMmiiekCHYO 3amuTy B
KOTOPYIO BXOJISIT: aHTUBUPYC, (acpBOJI, aHTHIIITAOH.

19. Portable ClamWin - anTtuBupyc npeaHa3HadeH CIECHHAILHO IS pabOThl C
NEPECHOCHBIMUA ~ HOCHTEsIMH ~ MH(popMaiuu. [lopTatuBHas BepcHs — SBISIETCS
NPEKPaCHBIM 3allIUTHUKOM, HE YCTYMAIOMUM B (DYHKIMOHAIBHOCTH IOJHOIICHHBIM
IporpaMMam.

20. ClamWin Free Antivirus- cBoOOAHBII K OECIUIATHOMY MCIIOJIb30BAHUIO
AHTUBUPYCHBIN ckaHep /g Microsoft Windows. VMiMeeT miaHMpPOBIIMK, MOCTOSHHO
OOHOBJISICT BUPYCHBIC 0a3bl, HHTETPUPOBAH B KOHTEKCTHOE MCHIO.

21. BitDefender Free Edition — HOBoe OecruiaTHOE CPECTBO 3alIUTHI KOMIIBIOTEPA,
TOPOIIMTECH OIPOOOBATh, MOKA BepCcHUs OecIIaTHas.

22. Multi Virus Cleaner - eme oauH OecIiaTHBIA CITIOCOO MPOBEPKU BaIllero
KOMITBIOTEpa Ha IPUCYTCTBHE BUPYCOB.

23. Clam AntiVirus - GecrutaTHbIid, HO MOIIHBIA AaHTUBUPYC C OTKPBITHIM HCXOTHBIM
kojioM, moptupoBaHd Ha Windows ¢ UNIX, Linux.

24. Simple Machine Protect - OecruiatHblli MOPTATUBHBIA AHTUBUPYC. Y IaisieT
Spyware 1 Bce U3BECTHBIC BHJIbI TPOSTHOB, BUPYCOB, YEPBEH, IIIMUOHOB.

25. Rising Antivirus Free Edition - maeT BO3MOXXHOCTh TOJHOHM 3alllUThl OT BCEX
BUJIOB BUPYCOB. SIBIIsieTCSsl OECIIaTHBIM aHTHBUPYCOM.

26. YandexOnlineKav - AwntuBupyc Kacnepckoro mma  SHaexc.OHnaiiH.
becrinatueiii antuBupyc or Kaspersky. Crer. Bepcusi, UMeeT psiji OTpaHUYCHUH
dbyHKIUH 1 pactpocTpanseTcs Bmecte ¢ S1.Onmnaiin.

27. Dr.Web Trojan.Encoder - OecriatHas yTuiauTa, KOTopas pacimn@poBbIBacT
MOBPEXKICHHBIC (haiJIbl MOCIIC aTaKU TPOSHOB.

28. Hazard Shield - GricTpoe, OGe3omacHOe yaaleHHe BHPYCOB, TPOSHOB, Sspyware,
malware u Ipyroii «<HCUHUCTH.

29. AVL Mini - He cMOTps Ha Ha3BaHHE SIBJISICTCS MOIIHBIM aHTUBUpYycoM. MiMeeT He
MOJIKYITHBIN (DaepBOJI U Spyware MOHUTOP, PacipOCTpaHsAeTCsl OCCIIaTHO.

30. RunScanner - OecraTHasi TporpaMma, KOTOpasi HaXOJUT BCE 3alyCKaeMmble
OOBEKTHI M TIPHJIOKECHHUS, KOHTPOJIUPYET aBTO3aIyCK, HEHY)KHBIC B paboTe JpaiiBepa.
bopercs co mmuoHamMu U peKIIaMOu.

31. Free eScanAV Anti-Virus Toolkit (MWAYV) - GecruiaTHast yTHIIMTa, HE TpeOyeT
YCTAHOBKM W MOXET 3aIyCKaThCsS HEIMOCPEICTBEHHO W3 JIFOOOTO MecTa, Ha Ball
kommnbiorep, USB Drive mmuCD-ROM. IlognepkuBaer Bce Bepcuu Windows,
BKItouas Win8.

Iopsinok BbINOJIHEHHUSI Ppa0OThI:

1. U3yunre TeOpeTUUECKHII MaTEpHAIL.

2. KnaccuduimpoBaTb OCHOBHBIE BPEJIOHOCHBIE MPOTPaMMBbl, CIIOCOOBI  UX
MPOHUKHOBEHUS HA KOMIIBIOTEP U AECTPYKTUBHOE JEHCTBUE.

2. Pa3zpaborarh cxeMmy C YKa3aHHEM H3BECTHBIX Bam BpeZOHOCHBIX MpPOTrpaMm,
HaIpumep:
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WUHTepHeT

TpoAaHckasa
nporpamma

Hocutenu
BHELWHelH namaTu
3neKTpoHHanA

no4yra

NokanbHanA ceTb

Y

NOXMILEHNE AAHHBIX,

NPEACTABAAIOWMX UEHHOCTL MK

Taiiny,

» pacnpocTpaHeHue Apyrux
BPEACHOCHBIX NPOTpamMm,

¥ YHUUTOMEHMWE A@HHBbIX (CTUpaHKE nnKn

NepenuCcLIBaHWe AaHHbIX Ha AUCKe,

cBop aapecos INeKTPOHHOK NOYTBLI

» Map

3. Ilpoananu3upoBaTh MNPEUMYIECTBA M HEJOCTATKU PA3IUYHBIX AHTUBUPYCHBIX
nporpamm (He MEHee YeThIpeX) U MPEACTaBbTE PE3YIbTAThl B BUJIE TAOJHUIIbI, B KOTOPO
00s13aTeNbHO yKa3aTh: HA3BaHWE, CTENEHb JOCTYMHOCTH, IIATPOPMBbI, OCOOCHHOCTH
(mpeumyIIiecTBa U HEOCTATKH).

4. OdopMHUTb OTYET, BKJIIOYAIOIIUN PE3yJbTaThl BBITIOJHEHHS PabOThI U KpaTKUe
OTBETHI HE MEHEE YEM Ha MSATh KOHTPOJIbHBIX BOIIPOCOB.

¥

KouTpoJsbHBIE BONIPOCHI

1. Kakue BUABI KOMIIBIOTEPHBIX MPECTYIUIEHUI MOTYT HaOJI0AaThCs Ipu 00paboTKe
METUIMHCKON nH(popMauu?

2. Kakue Bbl 3HaeTe BpeIOHOCHBIE IPOTrPaMMBI?

3. Uto 03Ha4aeT HECAHKIMOHUPOBAHHBIN TOCTYM?

4. TlpuBenute mpuUMEp CUCTEMbI Mapojed sl odecreueHus KOHPUACHIIUATbHOCTH
JTAHHBIX.

5. Urto Takoe 3NeKTpOHHO-IIM(PPOBAsI MOAITUCH?

6. Kak TtexHuuecku oOecreynmBaeTCsi BONPOC KOH(MUIACHIMATBHOCTH W 3alUThI
JTAaHHBIX ?

7. KTo uMeeT moJIHbIN A0CTYyN K JaHHBIM OOJIBHOTO?

8. UTo Takoe KOMIBIOTEPHBIE BUPYCHI? UeM OHM OTIMYAIOTCS OT OMOJIOTHYECKUX?

9. MeTopl 3alUThl KOMIIBIOTEPHOU HHPOPMAIIUH.

10. Kak wuCHonb3yrTCsi HCKYCCTBEHHBIE HMMMYHHBIE CETM B AHTUBHUPYCHBIX
nporpamMmmax?

Onucanne  BpPEJOHOCHBIX ~ mporpamMmm  —  cepBepel:  http://www.stopinfection.narod.ru,
http://hackers100.narod.ru, http://broxer.narod.ru,http://www.viruslist.com, http://logic-bratsk.ru,
http://www.offt.ru, http://www.almanet.info



http://www.stopinfection.narod.ru/
http://hackers100.narod.ru/
http://broxer.narod.ru/
http://www.viruslist.com/
http://logic-bratsk.ru/
http://www.offt.ru/
http://www.almanet.info/
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16. CI/IHTe3, AHAJIN3 U NMPOBEPKaA TUATHOCTUYICCKUX PCHIAKIIHUX ITPaBNJI

Hean padoThI: OBJIaJICHHE HaBBIKAMU CTPYKTYPHO-TIapaMeTPUIECKOM
UICHTUGUKAIIMY ~ JIMarHOCTHYECKUX  MpaBUI  C NPUMEHEHUEM CPEJCTB
BBIYMCIIUTENLHON TEXHUKH.

KpaTtkue TeopeTrnueckue cBeJeHUsl.

[log AMarHOCTMYECKMMHU TMpaBUJIAMU TMOHUMAETCs IMpoleaypa BbIBOJA
3aKJIIOYEHUS] O COOTHECEHUU COCTOSIHUS aHaJU3UPYyeMOro oObeKTa WM Ipoliecca K
OMPENICICHHOMY KJIacCy WM 00JIaCTH Ha OCHOBAaHWU BPEMEHHO-TIPOCTPAHCTBEHHOM
pEerucTpalnuu CyIneCTBEHHBIX XapaKTEPUCTUK.

JIx000#1 00BEKT (MPOLECC) C TOUKH 3PEHUSI TUATHOCTUKH MOJBEPTaeTCs aHATU3Y

CO CTOpPOHBI HCCJENOBaTENsl, KOTOpPBIA, KaK MpaBWIO, alpuOpH 3HAET, KaKue
CYILIECTBEHHbIC XAPAKTEPUCTUKU €My CIIEyeT  pPEerUCTPUpPOBATH ISl PEUICHUS
JIMarHOCTUYECKOU 3aiaun. TO €cTh, B 3TOM Cllydae, UCCIIEIOBATENb YXKE BIajeeT
HA0OpOM  JMArHOCTUYECKUX  TPaBWJ, KOTOpBIE JIMOO OIPOBEPrarT, JIUOO
MOATBEP)KIAIOT BBIIBUHYTYI0O WM pabOuyyr0 THUIIOTE3Y O COCTOSTHUU oObekTa. Taxk
KaK O KaXJIOM COCTOSIHUM OOBEKTa MOXKET BBIIBUTATHCS PA3TUYHOE KOJMYECTBO
TUIIOTE3, TO, CIEAOBATEIbHO, NUATHOCTUYECKUE MpaBUiIa KaXJAOW U3 HHUX HE
JOJDKHBI B Ciy4yae OOBEIMHEHMs TOTJIOMATh JAPYT JApyra, u, BOOOIIEe TOBODS,
JOJKHBI UMETh MUHHMMAJIbHOE KOJIMYECTBO IMEPECEUECHUM KaK MO PETrUCTPUPYEMBIM
napaMeTpam, TaK ¥ 1o Axana3oHaM UX U3MEHEHUII.

B o6miem ciiyyae TMarHOCTUYECKOE MPABUIIO UMEET BHJI, HANpUMED, MPOAYKIIUU:
ecnu 3HaueHue P=Pg, To cocTosiHue S=S; .
P=F(S, t, dS), 1)
rjae S - cocrosiHue; t - Bpems;  dS - 1MarHo3 u3MEeHEHUs XapaKTePUCTUK COCTOSHUSI.

Ecnu 3aBucumMocts (1) moctaToyHo Xopomio HJeHTU(dHIMpoBaHa (C 3aJlaHHON
CTEIMEHbI0 TOYHOCTU WUJIM HEOMPENIEIEHHOCTH), TO HETPYAHO TOCTPOUThH SKCIEPTO-
JMAarHOCTUYECKYIO CHCTEMY MPOAYKIMOHHOIO THIA C YKAa3aHUEM HCCIIEIOBATEIIIO
TEXHOJIOTUH pean3aiii HeoOX0auMoN HHPOPMAIIUK JJI JIOCTATOYHO JOCTOBEPHOM
JIMarHOCTUKHU TUIIOTETHYECKOTO COCTOSHUS.

PaccmoTpum JJoruvyeckuii MexaHu3M cruHTe3a rpasuia (1).
1 sran. Opranuzarusi MOHUTOPUHTA COCTOSTHUS 33JIaHHOM TITyOUHBI ¥ MOJTHOTHI.
2 oran. Beinenenne MHOXECTBa OPTOTOHAJIBHBIX M WH(OOPMATHUBHBIX MPU3HAKOB C
TOYKU 3PCHHS BAPUATUBHOCTH. TO €CTh, C OJHOM CTOPOHBI, CEICKTHUPYEM CHJIBLHO
KOpPPEIUPOBAaHHBIE XapPaKTEPUCTUKU, C JAPYTOM CTOPOHBI, OTOMpaeM Te W3 HUX,
BAPUATHUBHOCTh KOTOPBHIX (OTHOIIEHHWE JUCIEPCUM K CpPEIHEMY 3HAUYCHHUIO) BBIIIIEC
OTMPEICICHHOTO MOpOroBoro ypoBHs (Hanpumep 10%).
3 sran. Kogupyem coctosiHusi (JTydllie B JBOMYHOM KOJE): C YUYUTEJIEM - TO €CTh
UCCieIoOBaTeb 3HAET COCTOSIHUS, 0€3 YUYWTEelNs - BBIMOJHSIETCS KiacTep-aHallu3 |
3aJIal0TCSl COCTOSIHMSI WJIM  BBOJIUTCA  IMOPOTOBBIM NPUHIMI. Takum 00pas3oM,
noyiyqaem 3HaueHus «iormdeckon» dyakumn  Y=(Yi1,Yi2, Yi). Ecam coctosHwmit
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HE MHOI'0, TO PEKOMEHYETCSI IPUMEHATh YHUTAPHOE KOAUPOBAHUE C MUHUMH3ALUEN
X€eMEHI0OBOT'O PACCTOSHHSI COCETHUX COCTOSTHUM.

4 sran. Konupyem 3HaueHHe NPU3HAKOBOTO MTPOCTPAHCTBA, CIEIYIOINIUM 00pazoM (BO
BCEX CIIy4asiX pEKOMEHJyeTcsl YHUTapHbI koxa). [lo kakaoMy ocTaBlIEHHOMY
MPU3HAKY BBIACISIEM ONpPENENCHHBI HAa0Op COCTOSHMM, KaK MOMaJaHue 3HAYeHUs
MpU3HaKa B ONpPeEeICHHbIN Arana3oH. /Juana3on onpenensercs auoo:

1) DxcrepToM, UCXO/I U3 €ro 3HAaHUN U )KU3HEHHOT'O OTIBITA.

2) UccnenoBareneM, Mo aHadU3y YacTOThl pacHpe/esieHUid 3HaYe€HUW U JIMYHOTO
omnbITa. [Ipy 10cTaTOUHO HEOOJBIIOM KOJIMYECTBE MPU3HAKOB AHAIIU3 THUCTOIPAMMBbI
PEKOMEHYETCsl MPOBOJIUTHh BU3YyallbHO, HAOJI0asi BCE MPU3HAKH OJHOBPEMEHHO (B
KOHLIEMLIUNA CUCTEMHBIN TIOJIXO0T).

3) ABroMaruuecku (¢ npumeHeHueM DBM) no cieayromeMy alropurmy.

HccnenoBaresnp 3a1a€T KOJIMYECTBO COCTOSIHUM M0 KKIOMY MPU3HAKY N; (KaXa0e u3
HUX KOAMPYETCS, KEJIaTeIbHO B YHUTapHOM kone). Ompenenserca meanana Mo u
aucnepcus Go. Onpenensierca ynenbHoe oTkiaoHeHHe Kak Gy = Go/(nj;). B kauecTse
NEPBOro uana3oHa (COCTOsIHUSI) BbIOMpaeTcs BeIMUMHA BHYTpU auanazoHa My+Go.
Bce 3HauenHus X momaBImIMe B JAHHBIM JAWana3oH KOJUPYIOTCS ONPEAEICHHBIM
COCTOSIHUEM S,. BenuuuHa N JEKPEMEHTHPYETCS U IMOBTOPSETCS ONMCAHHBIN
IIPOLIECC HAJl «OCTABIIMMMUCS TaHHBIMU. Tak Mpoxoimkaercs 110 TeX Mop, moka N He
craHeT paBHO 0 M BCEM OCTaBIIMMCSI 3HaYEHUSIM OYJET MPUCBOEHO COCTOSHHUE Sp.
I'pannunsle 3HaueHUd M £Gy, 1100 BKIIIOYAIOTCSA B OJHO U3 COCTOSHUM, IHOO, 4TO
0oJee ONTUMAIIBHO, KOJUPYIOTCS 3HAKOM MEPEXOAHON (DYHKITUH.
5 osran. OmnpenensieM (YyHKIMOHAJIbHBIE 3aBUCHUMOCTH MEXAY  MOJYyYEHHBIMU
OyneBbIMM (YHKIUSAMH (TIApHBIE M MHOXECTBEHHBIE) M TapHOE  XEMHHTOBOE
pacctosiHie. Te NMpU3HaKU, Y KOTOPBIX 3TO PACCTOSHUE PABHO HYJIIO, CEIEKTUPYIOTCS
MyTEM OCTaBJIEHUS OAHOTO U3 HUX C HauOOJIbIlIel BAPUATUBHOCTHIO.

SIBHBIN BUJ JTOTMYECKON 3aBUCUMOCTH MEXIy OYJIEBBIMU MEPEMEHHBIMHU X,
k=1,m omnpenenstorcs cneayromuM obOpazoM. Ha mnepBom miare mnpoBepsitoTCs
YCIIOBUSI HE3aBUCUMOCTU: TMOCKOJBKY Kakaasi OyjieBa (YHKIMSI MOKET MUMETh JIBa
3HAYEHUS! HCTHUHHOCTH, TO m OyneBbiXx (QYHKIHHA MOXET 00pa30BBIBATH
2" xomOuHanMil 3HaueHHH  WcTHHHOCTH. COIJIACHO ONpEENIeHHI0 Mm-OyJIeBbIX
(GYHKIMIT HE3aBHCHUMBI, €CJIM B COBOKYITHOCTH IPH BCEX BO3MOXHBIX 3HAYEHUSX
apryMEHTOB OHM MOTYT IpHHHMATh 2" KOMOMHAIMI 3HAYEHMH MCTMHHOCTH. T.€
JUIS. IPOBEPKHU HE3aBUCHMOCTH HEOOXOAMMO BBIYMCIUThH UX M300pakarolue yucia u
MPOBEPUTH, 00pa3ylOT JIM OHU TMOJHBIM HaOop uwmcen. Ecmu ma, To  PyHKUIMH
HE3aBUCUMBI, B IPOTUBHOM CJIy4ae - 3aBUCUMBI.

Ha Bropom mare B 0a3uce OyneBbIX (YHKIMI  BBINHCHIBAIOT B
MOCJIEIOBATEIbHBIE CTPOKM H300pa)arolue Yuciaa W ONpEeNeNsioT Kakhe 4uclia
OTCYTCTBYIOT B Ha0Ope CTOJIOLOB (MOBTOPSIIONIMECS 3HAUYCHHS YUCET CYUTAIOT OJUH
pa3). CtonOupl HabOpa MPENCTABISAIOT COO0ONH KOMOWHAIIMU 3HAYEHUN UCTUHHOCTH
byakuuid Xi,..., Xy, IPH KOTOPBIX COOTBETCTBYIOILIUE AJIEMEHTApHbIE TPOU3BEACHUS
COCTaBJICHHBIE U3 Xi,..., Xy UCTUHHBIL.

Takxum oOpazom, ecinu UACHTUPHUIUPYETCS 3aBUCUMOCTb:



243

F(CXi,...,. Xp)=1 (2),
TO, CJICIOBATEIHLHO, UMEIOIIHECS B HA0OpEe CTOIOIBI YKA3hIBAIOT HOMEPA TEX KOJIOHOK
6aszuca B (X 1,...,X ), KOTOpbIE COBIIQJAlOT C HOMEpaMU H300pa)karoliero 4ucia
#F(X 1,....Xm ), Ha KOTOpBIX (yHKIMSA F ucTHHHA.
Hamnpumep, mycTh 3a/1aH MPOTOKOJ MOHUTOPUHTA TPEX JIOTUUECKUX (DYHKITHI:
X, 11001010
X, 10101100
X3 11001100
BolinuineM mociaenoBaTebHO BCE CTOJOIBI B 3TOM  Habope HM300paXKaromnux
YHUCeN KaK CTPOKHU M YKKEM CIIpaBa WX JACCITUYHBIC 3HAUCHUS:
111=7,101=5, 010=2, 000=0, 111=7, 110=6, 001=1, 000=0
BunHo, 4TO necATUYHBIE SKBUBAJICHTHI 3 U 4 OTCYTCTBYIOT, a 3TO O3HAYACT,
YTO 10 OTHOMIEHHUIO U B (X1, X,, X3) M300paxaromee 4yucio cBsizu F(Xy, X,, X3) =1
umeer Bug #F(Xq, X,,X3) = 1.
MuHUMH3UPYS TIOYYCHHYIO (QYHKITHIO, TOTYJaeM:

HF=X1X3+X2X3+X1X2=1

[IpoBepsiem:

X1 X2 X3 X1X3 X2X3 X1X2 F
1 1 1 0 1 0 1
1 0 1 O 0 1 1
0 1 0 1 0 0 1
0O 0 0 1 0 0 1
1 1 1 0 1 0 1
0O 1 1 O 1 0 1
1 0 0 O 0 1 1
O 0 0 1 0 0 1

Takum 00pa3om, onpeensercs Kak Jorudeckue GyHKIIUU CBSI3aHbl MEXKIy COOOMH.
6 sran. Uaentupuuupyem noruueckne QyHkuuum Y=F(X) - mapHas 3aBUCUMOCTb
w/mmn Y=F({X}) (3) - MHOXeCTBEHHasi 3aBUCUMOCTb. 3aMETUM, YTO BO3MOXXEH
BapHaHT OTCYTCTBUS T€X WJIM HHBIX (DYHKIMOHAIBHBIX 3aBUCUMOCTEH.
7 oran. [lepexonuM OT MOJMy4YEHHBIX OYyJIeBCKUX (DYHKUUH JHO0 K MPOAYKIHOHHBIM
JUArHOCTMYECKUM  TpaBWiaM, JUOO K  CXEMOTEXHHYECKOMY  PEIICHHIO
UACHT(PUKAIIMOHHOTO JMAarHOCTUYECKOTo YycTponcTBa. OpHako, BTOpPOM BapHaHT
MEHEe YCTOMYMB M MOOWIEH B Cllydae JOCTaTOYHO  OBICTPOrO HW3MEHEHUs
OKpYy)XaloIllled cpelbl, MPUBOIALIETO K U3MEHEHHI0O B (DYHKIMOHUPOBAHUU
aHaJgu3upyeMoro oObekTa (CUCTeMbl, IMpolecca), a, CleJoBaTeIbHO, W BHAA
UIECHTU(ULIUPOBAHHBIX (DYHKIIHH.

Kak uw BO MHOXECTBEHHOM pErpPECCHOHHOM aHaiu3e, NpHU CHHTE3E
3aBucuMocTel (3) 1y moiydeHust OoJjiee CTPOroro pesyjbTaTa (MUHUMHU3ALUU
NEPECeYEHU MOHATUH B JUMAarHOCTUYECKHMX, KIACCU(PUKALMOHHBIX IpaBUiax
Ka)KZ0r0 COCTOSIHUS) PEKOMEHAYETCSl PyKOBOJICTBOBATHCS MPAaBUIIOM MAaKCUMAaJIbHOM
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opraHu3anuu (He3aBUCUMOCTH) (haKTOPHOTO TpocTpaHcTBa. s aToro HE0OX0aUMO
JOOUTHCS MAaKCUMAaJIbHOW HE3aBUCHUMOCTH X MEXIy coOoil, T.e. B uaeaiie He JOHKHO
CYILIECTBOBATh (PYHKIMOHAIBHBIX 3aBUCUMOCTEH Mexay Xi. T.e., eclid Ha MSATOM
stane uuaeHtudunupyercsa F(x)=1 , To He0OX0IUMO M3MEHUTh MHOXKECTBO X: JINOO
MyTeM HUCKJIOYEHHUS MEPEMEHHBIX (110 KPUTEPUIO BapUATHUBHOCTH), YTO YPEBATO B
oOmeM ciydae, nmorepeil uHpopmanuu; 100 M3MEHUTh KOJUPOBAHUE BBOJAMMBIX
CUTHAJIOB IyTE€M YMEHBIICHUS KOJIMYECTBA COCTOSHUM W/WIIU U3MEHEHUS
(OKCHEpPTHBIM MYyTEM) JAHArHOCTUYECKUX KilaccoB cocTosHuil. Ilpu gocrarodyno
MOIIIHOM BBIYMCIMUTENILHON TEXHUKE W  CPAaBHUTEIBHO HEOOJBIIOM pa3Mmepe
dakTopHOro nmpoctpanctra (10 100 mpru3HAKOB) 3TH MPOOJIEMBI MOTYT OBITH PEIICHBI
nepeOoOpHbIM TyTeM. B  mpoTuBHOM ciydae, cleAyeT MPUMEHITb METO/bI
LEJIEHAPABICHHOTO Cy4YalHOTO MTOUCKA.

Kak 1 B perpecCCHOHHOM aHajau3€ BO3MOXKHO (DOPMUPOBAHHE MPOAYKIIMOHHBIX
JUArHOCTUYECKHUX MPaBUJI C y4eTOM (pakTopa 3ama3/bIBaHUS.

OnHrM W3 OCHOBHBIX IPEAHA3HAYEHUM MEIULIMHCKOW JKCIEPTHOM CHUCTEMBI
ABIIIETCS (PYHKIIMOHUPOBAHUE B CHUCTEME TMOAJEPKKH MPUHATHS pELICHUH Ha
pa3IMUYHBIX JTanax Je4yeOHO-JUarHOCTMYECKOro Impolecca, B YaCTHOCTH —
PEKOMEHJAllMM B COOTHECEHUM COCTOSHHS  MalMeHTa K  ONpPEIEJICHHOU
HO30JIOTMYECKOU I'pyIIIIE.

KauecTBO paboThl 3KCIIEPTHOW CHCTEMBI B 3TOM CIy4yae ONpENeNsercs Kak
YBEPEHHOCTh IpeuiaraeMoro pemeHnsd. CyniecTByeT MHOMKECTBO —PAa3IMYHBIX
IOJIXO/I0B B OLICHKM YKa3aHHOM YBEPEHHOCTHM B 3aBUCHMOCTM OT: XapakTepa
aHanu3upyeMod  uH(OpManMuM,  MPEACTaBUTEILHOCTH  (pENpe3eHTATUBHOCTH)
oOy4aronieil 1 3K3aMEHAallMOHHON BBIOOPOK HA 3Tare MPOEKTUPOBAHUS SKCIEPTHOU
CUCTEMBI, TOJHOTBI M JOCTOBEPHOCTH aHaJU3UpyeMoll uH(pOpMaIuu, ONbITa
M0JI30BATENSI CUCTEMBI U T.II.

JInsi OLEHKM YBEPEHHOCTH B TMPABWIBHOCTH PEKOMEHIYEMbIX JHATHOCTUYECKUX
pEelIeHU MEIULIMHCKAs SKCIEepPTHas CUCTEMa Ha KOHEUHOM 3Tare MPOEKTUPOBAHUS
TECTUPYETCSI Ha PENPE3EHTATUBHON BBHIOOPKE SKCIIEPUMEHTAILHOTO MaTepuaa MmyTem
BBIYMCIICHHS] CHELUAIBHBIX CTAaTUCTUYECKUX MOKAa3aTeIeil KauyecTBa, OTPAKAIOIINX B
ceOe 3HaUeHUs OLIMOOK MEPBOTO U BTOPOIO POJa B MPABHILHOCTH PEKOMEH JOBAHHBIX
PELICHUM.

Haubonbiee pacnpocTpaHeHHE YKa3aHHOTO TECTHPOBAHUS TMOMYYMJI CIIETYIOIIUN
MOJIXO/I.

JlnarHocTuka  ONpEACICHHOM  HO30JOTMYECKONW TIpyNmbl  MPOBOAUTCSA  JIUOO
OTHOCUTEJIBHO HEKOTOPOIo Kilacca yCJIOBHO 3J0POBBIX Jrofeil (kiacc A) W Kiacca,
XapakTepHOro Juisi  ompeaeneHHoM  Hozojoruu  (kimacc b)), (B ciyuae
muddepeHnanbHON AMAarHOCTUKKU OCYIIECTBIISIETCSI CPABHEHUE MEXAY Pa3IMYHBIMU
HO30JIOTHSIMU — B 3TOM CIy4yae MoJ «KjiaccoM Ay MOHUMAETCS OJHA U3 HO30JIOTH,
noj «kjaccom by - npyras).

1o pe3ynpTaTaM TECTUPOBAHUS COCTABIIAETCS TaOIMIA BUA:

Tabnuna 1 - Pacnipenenenus pe3yibTaToB IUarHOCTUKU
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Ob6cnenyemble «30JI0TOH CTaHJApT» (UCTUHA) Bcero
0oJieH 3JI0POB
bonen HctunHO-TI07I0KMTENBHBIN | JIOsKHO- a+b
(MONOKUTENbHBIN | pe3yNbTaT a MOJI0KUTEIbHBIN
pe3ynbTaT TecTa) pe3yJbTar
b
310poB JlosxHOOTpHUIIATENBHBII HUctunno- c+d
(oTpULATENBHBINA | PE3YNbTAT OTPHULATEIbHBIN
pe3ynbTaT TecTa) | C pe3yJabTar
d
Bcero a+c b+d a+b+c+d

B kawectBe moOkaszaresniel  KayecTBa, XapaKTEPU3YIOIIMX  CTATHCTUYECKYIO
JTOCTOBEPHOCTh MEIMIIMHCKOW JKCIIEPTHOW CHUCTEMBI, IIPU TNEPBUYHOM OLEHKH
KauecTBa €€ pabdoThl, BBIOMPAIOTCSA: IUATHOCTUYECKAsh 4YyBCTBUTEIBHOCTH (/IY),
nuarHoctuyeckas — cneuuduuyHocts  (JC),  mporHoctuyeckas ~— 3HAYMMOCTh

HOJIOXKHUTEIbHBIX ([137) W oTpunaTenbHbIX ([137) pe3ylbTaTOB HMCIBITAHUN |
nuarHoctuyeckass — a¢gdektuBHOoCTh  ([ID).YkazanHble  mokaszarenu — KadecTBa

PaCCYUTBIBAIOTCA B COOTBCTCTBUH CO CIACAYIOIIMMU BBIPpAKCHUAMU

_a _L _ a+d + _ a - _ d
A4 =~ JIC = ——, JI9 = ———, I3 3

a+b+c+d’ T a+b’ T c+d’
re:. & — UCTHHHO IOJIOKUTEIBHBIA Pe3yabTaT PaBHBIA KOJWYECTBY MAlEHTOB U3

KJj1acca 3a0oseBaHuil b mpaBuiIbHO KiIacCU(PUIUPYEMBIX;

b — T0XHOTOJIOKHUTENBHBIN PE3yJIbTAaT PABHBIN KOJUYECTBY OTHOCUTEIILHO 30POBBIX
JroJel kiacca A olMOOYHO OTHECEHHBIX SKCIEPTHON CUCTEMOM K Kiaccy b;

C — JIOKHOOTPHULIATEIbHBIA PpE3yJbTAT PAaBHBIA KOJMYECTBY JOAEH W3 Kiacca b
OTHECEHHBIX DKCIIEPTHOM CHCTEMOM K KJ1accy A;

d — UCTHHHO OTPUIATEIBHBIN PE3yIbTAT PABHBIM KOJIMYECTBY JIIOACH M3 Kiacca A
IPAaBUJIBHO KJIaCCU(UIMPOBAHHBIX SKCIIEPTHON CUCTEMOIA.

[Ipu npoeKTUpPOBaHUU MEAUIIMHCKON SKCIEPTHOW CUCTEMBI 3aKa3UUKOM MPOEKTA JJIsl
PAaCCMOTPEHHBIX I10KA3aTENE KAa4eCTBA ONPEIEISAIOTCS ONpPENEICHHbBIE MOPOrOBbIE
3HAYEHHUA, IPEBBIIIEHUE KOTOPBIX TOBOPUT O MPUEMIIEMOM JUIA 3KCIUTyaTaluu
KAaueCTBE M, CJIEN0BATEIBHO, BOBMOXHOCTH IpuMeHeHUs: DC B CHCTEME IMOJIEPKKE
NPUHATHSA PEIICHUs B JIEYeOHO-INarHOCTUIECKOM IpOLiecce.

IMopsaok BeINOJTHEHUs] padOTHhI.

1. CaMOCTOSATENBHO N3YyYNUTE TEOPETUUECKUI MaTEpHAIL.

2. CornacHo HOMepY BapHaHTa (paBeH MOPSIKOBOMY HOMEPY CTYJIEHTa B KypHaje
rpynnel) N chpopMupyiite MOpOTOKOJ MOHUTOPUHTA HAaOMIOJAEHUS 3a MpoueccoMm X,
CJIEAYIOIIUM 00pa3oM:

Nunexc nepemennot X | Muaekce npotokona Z (cM. Tabmuiy 1)

1 i mod(n,8)+1
2 I mod(n,8)+2
3 I mod(n,8)+3
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4 I mod(n,8)+4
3. BblOepure B KauecTBE BBIXOJHOM BEIMYMHBI, ONPEAEISAIOMIEH  COCTOSHHE
npoliecca MepeMeHHyI0 MOHUTOPUHTA C UHJIEKCOM 4.
4. 3amaguTech YUCIOM COCTOsIHHEM 10 Y - 3, X1-5, X2- 3, X3 -2.
5. Omnpegenute Jauana3oH HW3MEHEHMM COCTOSHUM, mnpuueM I Y 1,Xy,-
aBTOMATUYECKHM MO JAuchepcud (37ech U Jajnee PEKOMEHAYETCS HCI0JIb30BaTh
unterpupoBannbie cpenabl Tunma EXCEL, STATISTICA), X, - 3KkcnepTHBIM IyTeM
aHaiM3a THCTOTPAMMBbI, X3 - SKCIIEPUMEHTAIBHBIM IyTEM 3aJaHUEM OJHOTO Topora
(<>3).
6. 3akomupyiTe coctosiHue mo X, Y - T.e. MOJYyYUTE XAPAKTEPUCTUUYECKUE YHCIIA
(Bum) OyneBbIx GyHKIMH X5 U Y.
7. Tlpoananu3upyiTe B3aWMO3aBUCUMOCTb MEXAY OyJIEeBCKMMHU (pakTopamu X U
chopmupyiiTe HauboJiee OpPTOroHadbHOE (PAKTOPHOE MPOCTPAHCTBO (BEKTOPHI
KOTOPOTO B HAUMEHBIIIEH CTETICHU 3aBUCUMBI MEXK]Ty COOOM).
8. Unentudunupyite B MUHUMaJIBLHOM BHUE (C OMOIIIbIO KapT KapHo) morudeckue
byuknun Y=F(Xs).
9. Ilepeitnure OT OYJIEBCKOrOo MPEACTaBICHUS K  JIOTMKO-CEMAaHTUYECKOMY H
chopMyIUpYHTE AMATHOCTUYECKUE TPaBHIIa MPOIYKIIMOHHOTO THIIA.
10. TIIpoBeppTe KauecTBO IMOJYYECHHBIX MPABWJI BBIYUCIUB JUATHOCTUYECKHE
cnenupUIHOCTh, YyBCTBUTEIHLHOCTH U 3(PHEKTUBHOCTD.
10. CocTtaBbTe CXEMOTEXHMYECKOE PEIICHUE  JUArHOCTUYECKHX  MPaBUI IO
CJIEIYIOIIEN CTPYKTYypE:

—— | KomOunammonna » Tpurrepsl,
{X} g TOTUUecKad (1)I/IKCI/IpyIOHII/Ie {Y}
A A
4

A 4

I'eneparop

JIuHMs 3aI€pKKU

PaccuunraiiTe CKBaKHOCTh CHHXPOUMITYJILCOB U MX XapaKTep Jisi oOecreyeHus
YCTOMYMBOW pabOThI CXE€M, CUMTasi BpeMsl cpadaThiBaHUS JHOOOTO JIOTUYECKOTO
anemenTa 10mc, Bpemsi cpabaTbiBanus Tpurrepa SOmc.

11. Odopmute OTYET € yKa3aHUEM TOCIEAOBATEIBHOCTH CBOUX  JICHCTBHIA,
HEOOXOIMMBIX KOMMEHTAapHEB W BBIBOJIOB, KPAaTKUX OTBETOB HE MEHee ueM Ha 4
BOIPOCA, AaHHOTAIINIO UH()OPMAIITMOHHBIX HICTOYHUKOB, YKa3aHHBIX B OnOIuorpaduu.

KoHTpoJsbHBIE BONIPOCHI:

1. Uto onpexaensier peuaroniee npaBuiio?

2. Kakue Tumbl pemaromux MpaBuUil MPUMEHSIOT B JUATHOCTHYECKOM MPOIEcce
npu 00paboTKe Pe3yNbTaTOB MOHUTOPUHTA?

3. B ueM 3akirogaeTcs IOruueckuii cnocod CMHTE3a pelarolero npapusia’?

4. Kakum oOpa3zom ocymiecTBisieTcsi OMHApHOE KOJUPOBAaHUE MPHU3HAKOBOTO

MPOCTPAHCTBA MPU CUHTE3€ JOTMUECKUX PEIIAIONINX MPABUI?
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S. Kak ¢opmynupyeTcs pemaroriee mpaBuiIo NpoIyKIIMOHHOTO THUHA?
6. Kak ocymecTBiIsieTcs: CeMaHTUYECKOE ONMCAHNUE PEIIAOIIETO IpaByiIa?
7. Kakum 00pa3oM peanusyeTcsi CXeMOTEXHUYECKas peaju3alysl pPELIarolero

npaBuiia Ha ONpe/IeNICHHOM 2IIeKTPOHHOM 0aze?
8. Kak npoBepsieTcst kKauecTBO MPUMEHEHHUS PEIIAIOIETo IpaBuia?
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PCSYJ'IBTaTBI PETUOHAJIBHOT'O MOHUTOPHUHI'A

rox Bcero Bcero Bpoxnennsie achakcust Ymepimo  Ymepio  YMepio

poamock 3a0omerno mopoku (BIT) BCETO ot BII oT
acUKCHH

1 1657 90 22 6 17 4 5

2 2081 170 24 9 32 3 9

3 2173 201 20 25 32 7 5

4 2676 198 41 17 34 5 5

5 2557 191 51 47 21 3 10

6 2522 586 83 78 23 1 3

7 2893 252 30 19 31 3 7

8 2956 270 45 8 32 6 5

9 2650 197 38 12 25 3 6

10 3036 213 42 36 36 4 12

11 3165 230 37 32 21 2 5

12 3181 218 61 42 27 8 3

13 2930 216 65 58 18 1 6

14 2491 202 41 55 20 2 5

15 2964 185 37 39 25 2 1

16 2425 290 65 87 22 2 7

17 2432 238 50 53 19 3 4

18 2388 196 34 65 19 0 9

19 2290 197 34 58 22 4 9

20 2995 193 45 27 28 5 7

Ton Peem. mopax. Wupapkr l'unepran. CTEHOKapaus Centuyeckuit JIETaJIbHOCTh
cepaua MHOKapJa 60s1e3HD SHJIOKAPTUT

1 107 8 171 30 5 18

2 147 4 151 38 9 20

3 146 22 124 42 4 17

4 122 27 145 56 10 20
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11

12

13

14

15

16

17

18

19

20

104

77

82

104

88

75

44

56

44

44

57

32

36

44

51

48

37

37

24

37

21

17

28

16

12

15

17

15

20

23

18

134

110

156

100

87

111

71

120

100

104

97

84

116

176

157

162

83

33

38

40

45

41

29

38

31

28

35

33

40

44

37

43

11

15

14

20

11

17

23

23

20

13

18

17

12

24

10

16

28

13

17

249
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17. Mennunnckne uHGOPMALMOHHbIE CUCTEMbI: 0a30Bble CBeJICHUS

Heasb padoTbl: U3yuynuTh KiIacCU(UKAIMIO W MPUHIUIIBI TPEICTABICHUS JTaHHBIX U
pe3ynbTaTOB UCCIEAOBAHUI OOJIHBIX, B MEIUIIMHCKUX WH(DOPMAIMOHHBIX CUCTEMAX,
OCHOBBI MEJUITUHCKOMN JC€OHTOJIOTHH.
KpaTtkue TeopeTrnueckue cBeIeHUsl.

Bormpocsl knaccudukanuy MEAUIMHCKUX HH(MOPMAIMOHHBIX CHUCTEM (Jllajee
MUC) paccmaTpuBaroTCs B OTEUECTBEHHOM M 3apyOeKHOM IMTepaType C KOHIa
CEMUECATHIX TOJOB ABAALATOrO Beka. VIMEHHO Torja B KPYMHBIX MEAUIIMHCKUX
IEHTpax OOJBUIMHCTBA PAa3BUTHIX CTPAH HAYaldu BHEAPSATHCA HHQPOPMAIMOHHBIC
CUCTEMBI, HAlpaBJICHHbIE Ha AaBTOMATHU3aLMI0 I[IHPOKOTO Kpyra IPOLECCOB,
CBA3aHHBIX C OKA3aHMEM MEJIMUMHCKOW MOMOIIM MAlUMEHTy U 00pabOTKON JaHHBIX.
C »TOro mepuosa MOKHO FOBOPUTH O CO3[JaHUU B Pa3BUTHIX CTPAHAX MHUpPA MEPBBIX
CHEUATN3UPOBAHHBIX MPOTPAMMHBIX CPEACTB JJIA 3APAaBOOXPAHEHHUS M Hadaje
dbopMupoBaHUsI TPYyNNbl KOMIAHUM-Pa3pabOTUYMKOB, BIIOCICACTBUUA CO3/ABIINX
PBIHOK MEIUIIMHCKUX MH(GOPMAIIMOHHBIX CUCTEM.

Bo3HukHOBEHHE NIEPBOHAYAJILHOTO crpoca Ha MEJIULIMHCKHE
WHOOPMAITMOHHBIE CHUCTEMBbl MOPOXKAACT pa3zHOOOpaszue MpeJIOKEHUS "
NOTPEeOHOCTH B €r0 CUCTEMHOM aHanu3e. [IpuHMMas BO BHUMaHUE BBICOKUN YPOBEHD
CJIOHOCTH M OPUTHHAIBHOCTH MEAUIIMHCKUX WHOOPMAIMOHHBIX CUCTEM, HAIUYUE
3HAUUTEIHLHOTO KOJIMYECTBA OpraHM3alui — pa3pabOTYMKOB 3TOrO MPOAYKTA B
Poccun, pactymmii ypoBeHb cIpoca CO CTOPOHBI MEIUIIMHCKMX OpPraHHW3allHil, HeE
oOsanamux crneuraibHbiMu | T - moapaszaeneHus MU, BO3ZHUKAECT MOTPEOHOCTH B
MPOCTBIX U YIOOHBIX MHCTPYMEHTAX IJii UX CUCTEMHOTO aHaiu3a. OHM TpU3BaHbBI
NPEIOCTaBUTh BO3MOXKHOCTh PYKOBOJUTENSIM pa3oOpaTbcs B MHOrooOpasuu
CYLIECTBYIOIMX  MpEIIOKEHUH, copMylupoBaTh 3a7ady, MpeABAPUTEIIHHO
POCYUTATh (PUHAHCOBBIE, KAaIPOBbIE M TEXHHUYECKHUE BO3MOXKHOCTH, T.€. IPOBECTH
MOJATOTOBUTENIbHYIO PA0OTY JJIi OCO3HAHHOTO BIOOPA ONTUMAJILHOTO PEILIECHUS.

JInsi cpaBHEHHUs MMApaMETPOB PA3JIMUHBIX CHUCTEM M JAJbHEWIIEr0 aHaiu3a ux
CBOICTB HEOOXOIMMBIM  YCIIOBUEM SIBIISIETCA TOCTPOCHUE  KiacCUUKAIMU
MEUITMHCKUX WH()OPMAITMOHHBIX CUCTEM.

B Poccun ocHoBomonoxxHukoM cucteMHor kiaccudukanun MUC BeicTynun
C.A. Tacnapsa. B mepuom 1978-2001 roxm oH omyOiuMKoBajm TpWU BapuaHTa
knaccudukanuu. B mocnenHel cBoeil BepcHM paccMaTPUBAIOTCS TSITh OCHOBHBIX
TPYIIIT MEAUIIUHCKUX UH(OPMAIIMOHHBIX CUCTEM, BKJTIOUAIOIINX B CEO:

- TexHoJsiornueckre nHpopmanronusie cucremsl (TUMC);

- Oanku nHPopmaruu MeauuuHCKux ciayx0 (BUMCOC);

- CTaTUCTUYECKUE WH(OPMAIIMOHHBIC MEIUIIMHCKUE CUCTEMBI ;

- HayYHO-HCCIeA0BaTeIbCKUE NH(HOPMALIMOHHBIE MEAUIIMHCKUE CUCTEMBI;

- oOyuaromue (0opa3oBareibHbIC) HHPOPMAILIMOHHBIE MEAUITUHCKUE CUCTEMBI.

Croit Bapuant kjaccudukanuu npemioxkuna B 2001 rogy T.A. Xaii,
CTPYKTYpPUPOBABIIMN CHUCTEMBI MO CIEAYIOIIUM THUIIAM: MEIUKO-TEXHOJOTUYECKUE,
CIIpPaBOYHBIE, 0a3bl JAHHBIX, MPUOOPHO-KOMITBTEPHBIE CUCTEMBI WJIH W3MEPUTEIHHO-
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BBIYHCIIUTEILHBIE KOMITIEKCHI, MUKPOIIPOIIECCOPHBIE CUCTEMBI, CUCTEMBI 00pabOTKH
U Tiepeiauu u300pakeHui, CEpBUCHbBIC, aBTOMATU3UPOBAHHBIE CUCTEMBI YIIPABJICHUSI.

3a pyOexoM B HacTosIee BpeMs (yHKIIMOHUPYET HECKOJIbKO cepBrcoB[18-21],
MO3BOJIAIOIIMX  CAMOCTOSITEIBHO  IMPOBECTH  IPEIBAPUTEIIBHOE  CpPAaBHEHUE
BO3MOXKHOCTEM  CHCTEM  pAa3JM4YHbIX MPOU3BOAMUTENCH U  (PYHKIMOHAIBHOIO
Ha3HaueHusA. B MX OCHOBe Jie)KaT yHUKAJIbHBIE AJITOPUTMBI, BO MHOIOM CXOXHE
MEXIy co00i M Mmo3BoJIsIONIMEe (GOPMYIUPOBATH MHOTOMApAMETPUUYECKUE 3a7aud C
MOJIy4YeHUEM BBIOOPKH, COOTBETCTBYIOIIEH 3aJaHHBIM YCIOBHUSIM. YKa3aHHbIC
CEPBUCHI OPUEHTUPOBAHBI HA PBIHKU ONPENEIICHHOW TPYNIbl CTPaH, ¢ TOYKUA 3PEHUS
NPEIIOKEHHSI, U PACIPEACIICHHYIO CTPYKTYpPY CUCTEMBI 3[paBoOXpaHeHus. B 3Toi
CBSA3M I HYXJ POCCHICKOTO 3JIpaBOOXPAHEHUS OHM MOTYT OBITh MCIOJb30BaHBI
JUIIb B 0030pHOM ILIaHE, T.K. HA HUX MPEACTABICHBI HEJOKAIN30BaHHbIe 111 Poccun
OPOAYKTBl  JJIA  OpraHW3alMil  3paBOOXPAHEHUS, HAXOASAIIUXCS B  HHOU
OpraHu3alMOHHO-(PUHAHCOBOM Mojenu. COOTBETCTBEHHO MOAXObl, NMPUMEHSIEMbIE
IPU MOCTPOCHUM 3apYOEKHBIX KIACCU(PUKATOPOB MEIUIMHCKUX MH(POPMALMOHHBIX
CUCTEM HE MOTYT HCIOJIb30BAThCS B HAIEW CTpaHEe B KayeCTBE MPOTOTHUNA H
paccMaTpHUBAKOTCS HAMH TOJIBKO C TOUKH 3PEHUS IMOJTHOTHI aHAIN3a CYHIIECTBYIOIINX B
MHUpE MOJXO0/I0B U MPUHILIUIOB OCTPOCHHS.

Haubonee 3Haunmoil paOoTOW BBIMOJIHEHHOW B HaIlEl CTpaHe IO TeMe
HACTOSIIIETO HCCIEAOBaHUS ABISETCS pa3paboTka crangapta opranusauuu CTO
MOC3 91500.16.0002-2004 «WuHpopMallMOHHBIE CHCTEMBI B 3IpaBOOXPAHEHHH.
Oo6mue TpeboBanusi»[6] B pazpaboTke koroporo npuHuMain ydactue Jlebenes I'.C.,
Emenun W.B., Crton6oB A.Il. u gpyrue Benynue CHEHUATUCTHI B 00JacTH
MEJIUIIMHCKONU UH(POPMATUKH.

B cranmapte BBOAUTCS Cieqyromas KiacCcuruKaIms:

o Menuko-trexnonoruueckue HWC (MTHUC), npenHazHauyeHHbIE IS
MH(GOPMAIIMOHHOTO 00eCNeUeHUs MPOLIECCOB AMATHOCTUKH, JICUECHUs, peaduiIuTaluu
U IPO(UIIAKTUKY TTAIMEHTOB B JICYEOHO-TIPODUIAKTHUECCKUX YUPEKICHUSX.

o Nudopmarmonno-crpaBounsie cucteMbl (BUMC), comepkamue OaHku
MEAWIIMHCKOW HH(popManmu s WHGOOPMALMOHHOTO OOCITYKUBAaHHUS MEIUIIUHCKHUX
YUPEXKIEHUHN U CITY)KO YIIPaBICHUS 3IPAaBOOXPAHECHUEM.

o Craructuueckue MC (CMUC) opranoB ynpaBieHus 3ApaBOOXPAHEHUEM.

o Hayuno-uccnenoparensckue HWC (HUUC), npennasHadeHHblEe IS
WHOOPMAITMOHHOTO O00ECTICUCHHUs] MEIUIIMHCKUX HWCCIEAOBAaHUN B KIMHUYECKUX
Hay4HO-UCCleN0BaTeNbCKuX nHcTuTyTax (HUN).

o O6yuaromue UC (OMUC), npennazHaueHHbIe 111 UHGOPMAITMOHHOTO
o0ecriedeHus MPOIECCOB 00YUCHHS B METUITUHCKUX YICOHBIX 3aBEICHUSIX.

[IpumeyaTenbHO, 4TO B TPAKTOBKE PazpabOTUMKOB CTaHAAPTAa K MEIUIUHCKUM
uHpopmarmonusiM cuctemam (MUC) oTHocsTCS Bce MH(DOpPMAIMOHHBIE CUCTEMBI,
NpUMEHSIEMbIE B 3/IpaBOOXPAHEHUU U CBSA3aHHbIE C OOpPabOTKOW MeIUIIMHCKOU
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uH(pOpMaIuK, B TO BpeMs Kak B COBPEeMEHHBIX JTokyMeHTax K MUC oTHOCAT TOJBKO
CUCTEMbI, YCTAaHABJIMBAEMbIE B MEIAUIUHCKUX YUPEKICHUSX [  Y4YETHO-
CTaTUCTUYECKON 00paOOTKU JaHHBIX.

BbypHoe pa3Butre nHpopMalMoOHHBIX TexHOJOorui B Poccuu u B Mupe BHECIIO
3HAUWTEIbHBIE W3MEHEHUsT B MpelcTaBieHUs 00 oOmuX MNpPUHIUNAX U
(GYHKIHMOHATIBHOCTH TJIOOQIBHBIX OTPACIEBBIX U JIOKAIbHBIX HMH(POPMAIMOHHBIX
CUCTEM. 3a MCTOPUYECKH KOPOTKHI MPOMEKYTOK C MOMEHTa BbIXOJla JOKYMEHTA,
ONMKMCAHHOTO B MpeblIaylIeM ab3ale MOSBWINCh HOBBbIE TEXHOJIOTHMH W MOAXOAbI K
coopy, oOpaboTke, Tmepegadye, XpaHCHUIO U aHAJU3y KPYIHBIX OOBEMOB
C1a0OCTPYKTYPUPOBAHHBIX JAHHBIX, KOTOPHIC, B 3HAYUTEILHON MEPEe U3MEHUIIU camy
napagurMy  MOCTPOCHHMSI  yKa3aHHbIX  cucTeM. M3MeHeHusT  meperepnenu
MPEACTABICHUS] HE TOJBKO TEXHOJIOTUYECKHE ACTEKThI, CBA3AHHBIC C BBIXOJIOM Ha
PBIHOK YCTPOMCTB HOBOTO MOKOJICHHSI, HO M TOAXOJbl K paboTe ¢ MEPBUYHBIMHU
JTAHHBIMH.

OcraHoBuMCs Ha Haubojee 3HAUMUTENIbHBIX, C Halled TOUYKU 3pEHUs,
W3MEHEHUSIX B MPUHIMIAX T[OCTPOEHUSI KPYMHBIX PACHPEACICHHBIX CHUCTEM H
B3aMMOJICUCTBYIOIMX C HUMU HWH(GOPMAIIMOHHBIX CHCTEMax B POCCHUMCKOM
3/IpaBOOXPAHEHUMU.

Bo-niepBbIX, COBpEeMEHHOE pa3BUTHE TEXHOJOTHMH  HMHPOPMALMOHHOTO
oOecrieueHusl MO3BOJWIO MEPEHUTH K MEepCOHU(UIMPOBAHHOMY YYETY CBEICHHUU O
KOHKPETHOM (PU3UYECKOM JUIIE, SBISIONIMMCS MCTOYHUKOM TEPBUYHBIX CUTHAJIOB,
BBI3BIBAIOIIUX PEAKLIUIO JPYTHX DJJIEMEHTOB cucteMbl. (COBpEeMEHHasi JIOTHMKa
MOCTPOCHUSI ~ UH(POPMAIMOHHON  Cpebl Mpu3BaHa O0ECMeuuTh  MIPsIMOE
B3aUMOJICHCTBHUE C KOHKPETHBIM (DU3UYECKUM JIMIIOM, TOCPEJICTBOM Pa3JIMUHbBIX
CPEACTB M HWHCTPYMEHTOB OTHOCSIIIIUXCS K CHUCTEME 3JpaBOOXPAHCHUS W
obOecnieunBaronieit ee pabotry uHdpopmanmoHHon cpene. Cuurtaercsi, YTO YEJIOBEK,
HaxXOJSIIUICA B JO00OM TOYKE CTpaHbl, MOXET OBbITh B pPEAILHOM BpPEMEHHU
uaeHTUGUUMpOBaH U olecrieyeH MH(opmanuen, HeOOXOAUMOM IJI1 OKa3aHUs eMy
METUIIMHCKOW moMmonu. KoHeuHO, BBITIOJIHEHHE YyKa3aHHOW 3amayu  TpeOyeT
COOJIIOJIEHUsT TEJIOT0 psa YCIOBUM, KaK CaMHM 4YEJIOBEKOM, TaK M CHCTEMOU
3/[paBOOXpaHEHUs (HAJIMYUE YHUBEPCATHLHOTO HACHTU(PHUKATOPA, HAMIPUMEDP, HOMEPA
ctpaxoporo mnomuca win CHUJIC, BO3MOXHOCTh KOMMYHUKAIIUM, JOCTYIMHOCTb
YUPEKICHUIN 3paBOOXPAHEHHUS], UX TEXHUUYECKas OCHAIEHHOCTh U T.1.). bosee Toro,
HEeIBIA PsAJ 33/1a4d, HEOOXOMMMBIX JIJIi OTOTO HAXOJUTCS elle B HadajdbHOW ¢aze —
MOCTAaHOBKM WK yTouHeHHs. OJHAKO, TaKOW TMOJIXOJ pacCMaTpUBAETCS, Kak
peanu3yeMblii B 0003puMOM OyAyIIEeM U 3aKIabIBAETCS B JJOTUKY TPOCKTUPOBAHUS U
MOCTPOCHUS  COBPEMEHHBIX  CHCTEM,  BXOISIIUX B MHGOPMALUOHHYIO
HHPPACTPYKTYpPy 3paBoOXpaHEHUs CTpaHbl. HamoMHUM, 4TO MpeabIayIIne MOAXOIbI
ObLJIM OCHOBaHbl Ha MH(POPMALMOHHOM OOECIEYEeHUH OpraHu3auuid (UX TrpyI,
BEJIOMCTB M T.1.) UX B3aUMOJICUCTBUU JPYT C APYTOM U OBLIN BBICTPOEHBI C TOUKHU
3peHHUs pEelIeHUs 3a]a4 Pa3IMYHbIX 3JIEMEHTOB M OpPraHU3alliy WX B3aUMOJEHCTBHUS.
OTH W3MEHEHHS BO3MOXHO pEaIM30BaTh IYTEM CO3JaHUS TEXHUYECKOTO H
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WH()OPMAITMOHHOTO SIAPa CHUCTEMBI, CPEICTB KOMMYHHUKAIIMM ¥W HOPMATHBHOTO
oOecrieueHus mapamMeTpoB (PYHKITMOHUPOBAHUS HHPOPMAITMOHHOMN CPEIIBI.

Baxnelimyto poiar B pa3BUTUM  HMHGOPMAIMOHHBIX  TEXHOJOTHHA B
3npaBooxpaHeHun urparT denepanbHbie 3akoHBI «O0 OCHOBAaX OXpaHbI 3J0POBbS
rpaxnaH B Poccutickoit ®enepanuny [4], u OenepanbHbiii 3akoH «O06 00s13aTeIbBHOM
MEIMIIMHCKOM CTpaxOBaHUM» [5], KOTOpbIE BIEPBBIC ONPEACIWIN CIEAYIOLINE
OCHOBHBIE IIPAaBOBBIE HOPMBI:

° [Topsimok opraHu3auyi CUCTEMBI JIOKYMEHTO000poTa B cdepe OXpaHbI
310pOBbSL B 3JIEKTPOHHOM BHJE — BIIEPBBIE MOSBWIACH 3aKOHOJIATEJIbHAS
BO3MOKHOCTb BEICHUS MEUIIMHCKON JOKYMEHTALIMU B AJIEKTPOHHOM BHJE, ITPU 3TOM
B [5] BBOAUTCA HOpPMa NOAMNUCAHUS MEAMIMHCKUX JIOKYMEHTOB 3JICKTPOHHOM
MMOJIHMCHIO;

o BBozdTCS COOTBETCTBYIOLIME HOMEHKIIATYPHI B C(hepe OXPAHbI 3I0POBbS;

o BBogutcst 00sA3aHHOCTh BEJIEHUS MEIUIMHCKUMHU OpraHU3alUsMU
MH(OPMAIMOHHBIX pecypcoB B ceTh WHTepHET;

o BBoauTcs mpaBo MEOUMIMHCKAX OPTaHHU3alANd CO3/1aBaTh JIOKAJIbHBIE
MH(OPMAIIMOHHBIE CUCTEMBI;

o BBoautcsa noHsTHE NEPCOHUPUIIMPOBAHHOIO YUYETa MPU OCYIIECTBICHUN

MEJUIIMHCKON JIEATETbHOCTH W TO, YTO B HMH(OPMAIMOHHOM OOMEHE Y4YacCTBYIOT
MEIUIUHCKUE OpraHu3aluu roCy1apCTBEHHOM 51 YaCTHOU CUCTEMBI
31PaBOOXPAHEHUS;

o BBomutcs  coctaB  JaHHBIX — MEPCOHU(PUIIMPOBAHHOTO  y4eTa O
CIIEHHAIINCTE U O MALUEHTE.

[Tonxonbl k mocTpoeHU0 HHGOPMAIMOHHONW CpeAbl B 3ApaBOOXPAHEHUU
u3noxensl B Konuenuuu co3znanusi Equnoil ['ocynapcTBeHHON MH(MOpMaIMOHHON
cucteMbl B cdepe 3apaBooxpanenus (ETUC3), yTBepxkaeHHOW mpHKa30M
MunucTepcTBa 31paBOOXpPAHEHUS U COUUAIBHOTO pa3Buths Poccuiickon deneparuu
or 28 ampens 2011 Ne 364 [7]. Umenno EI'MC3 mnpusBana B3aTh Ha ceOs
cucTeMooOpasyromue GyHKIHH HHHOPMAITMOHHON Cpebl B JAHHOM 00J1acTH.

Bo-BTOphIX, BHEAPEHHWE TEXHOJOTHUH yHaJeHHOW 00pabOTKH  JaHHBIX
(«00JIaYyHBIX TEXHOJOTUI») KOPEHHBIM O00pa3oM MEHSET TPEICTaBICHUS O
MpUHITUTIIAX UX cOopa, mepeaadn u 00padoOTKH.

N, HakoHen, B-TpEThUX, BAXKHEUIIINM YyCJIOBHEM (DYHKIIMOHUPOBAHUS CUCTEMBbI
SBJISIETCS HOPMATHBHO U TEXHUYECKH PEaIM30BAHHOE pEIIeHUE «YHUBEpCcaIbHas
AJICKTPOHHAS MEJIUIMHCKAsl KapTa TMalueHTa», KOoTopas SBISETCS OCHOBHBIM
HMCTOYHUKOM MHGOpMaAUKM O (PU3MYECKOM JIUIIE I YUPEKACHUN 3ApaBOOXpPaHEHUS
BCEX THUIOB W CBSI3aHHBIX C HUMH OpraHu3aldii (MUHUCTEPCTBA 3APaBOOXPAaHCHMUS,
CTPaxOBBIX KOMIaHUM, TEHCUOHHOTO U APYTruX (GOHAOB U T.1.).

EctectBenno, mnpu ¢dopmupoBaHun WHOOPMAIMOHHOW CpEabl  MPOIECC
W3MEHEHHUSI TEXHOJOTUH W TOAXOJOB K PEIICHUIO OTACNBHBIX 3a1ad OyaeT eme
MHOTOKPATHO U3MEHATHCS. TeM He MeHee, pean3alusl TPEX BbIIICTEPEUNCICHHBIX
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IIPUHIIUIIOB HO3BOJISIET BBICTPOUTH KJIaCCU(UKALIUIO MEIULUHCKHUX
UH(GOPMAIIMOHHBIX CUCTEM, UX MOJICUCTEM U MPUIIOKEHUH, KOTOpasi, Ha HaIll B3I,
OyZAeT COXpaHsiTh aKTyalbHOCTh Onmkaiimue 5-10 ner.

[Ipexne ueM npuBecTH camy KiIacCHU(PHUKAIUIO, XOTEJIOCh Obl OCTAHOBUTHCS HA
DBOJIFOLMY B3IJIAJ0OB Ha IOCTPOCHME M CHUCTEMAaTH3alldI0, IPOMUCIICAIINE 32
nocieaaue 5-7 ner.

B wucTtopuueckoil peTpocHeKTMBE B STOM BOMNpPOCE HAOIOJAeTCs o01as
TEHJCHUMUS CMEIIEHUs AaKLEHTOB OT TEXHUYECKUX XapaKTEPUCTUK IPOTPaMMHBIX
CPEICTB K UX (PYHKIMOHAJIBHOCTH U JIPYTUM IMOTPEOUTENBCKUM CBOMCTBaM, TaKHUM,
KaK HaJIeKHOCTh, MPOCTOTA IKCILTyaTalnuu, 6€30MacHOCTh 00pabaThIBaEMBbIX JAHHBIX,
HAJIMYUIO  JIOTIOJHUTENBHBIX MHTEJUIEKTYaJIbHBIX  (YHKIUH TOMOIIM  Bpady
(MpoakTUBHBIX (PYHKIHUI), HHTEpONnepadbeIbHOCTH, HATMYHUIO CHEIUATU3UPOBAHHBIX
MOJTyJIEN U JIp.

OTO CBA3aHHO C Pa3BUTUEM CaMUX IPOrPAMMHBIX MPOJIYKTOB, allapaTHBIX
BO3MOYKHOCTEM, 0OIIMX MPEACTaBICHUI O poJid UH(OPMAIIMOHHBIX TEXHOJOTHIA U MX
MecTe B npodeccruoHanbHOi cpene. HecoMHeHHO, KitoueBbIMU (PaKTOpamMu pa3BUTHUS
B J@HHOM IIPOLECCE BBICTYNAIOT IOBBIIICHHNE KOMIBIOTEPHOM TI'PAaMOTHOCTH
MEAMIMHCKUX PA0OTHUKOB, POCT JOCTYITHOCTH JUIsl HUX MPOTPaMMHBIX U allllapaTHBIX
CPEICTB, YHU(UKALUA U CTaHAApPTU3ALMs CAMHUX NEPBUYHBIX JAaHHBIX, METOJOB HX
nepefaud U oOpaOOTKH, TMO3BOJSAIONIMX OOECHeYUTh UX OJHOKPATHBIM BBOA U
MHOTOKPAaTHOE MCIIOJIb30BaHUE, BO3MOXHOCTh HMX pa3MelleHus U oOpaboTKu B
yAAJICHHBIX IIEHTpax 00paOOTKM JaHHBIX (OOJavyHasi apXUTEKTypa), JAOCTYMHOCTb
JAHHBIX ISl Bpauel U MalMeHTOB.

[Ipu mocTpoeHun ONMMCAHHBIX BBILIE CUCTEM KIACCH(PUKALUNA aBTOPHI peliaan
3a/layy OpraHUYHOrO0 TMOCTPOEHUS HMEpPAPXHH CUCTEM C YUYETOM HMX TEXHUYECKHX,
(YHKUHMOHAJIBHBIX XapaKTEPUCTUK W CBS3AHHBIX C HUMHU TPYHN pEHIaeMbIX 3ajad.
[Ipy S5TOM TEXHUYECKHE XapaKTEPUCTUKU OMNPEACISUIUCh YPOBHEM DPa3BUTHUS
MH(OPMAIMOHHBIX CHCTEM, & (YHKUIMOHAIbHBIE — B MEPBYIO OYepeb ObUIH CBSI3aHBI
C TpeOOBAHUAMU U OCOOEHHOCTSIMH OPTraHU3allMOHHO-TEXHOJIOIMYECKOTO OCTPOCHHUS
OTpaciii U MEIUUUHCKUX YUYPEKICHUM pa3nuyHblx TUNoB. [Ipu Oeriom anammsze
CTAaHOBUTCSl OYEBUHA TJIaBHAsl TEHIEHUUS MX TpaHC(hOpMaluu — B KiIacCHU(PUKAIUAX
OYEBUIHO HAOJIOAETCS CMEILEHUE AaKIEHTOB C OpPraHU3alMOHHO-TEXHUYECKUX
CBOMCTB CHCTEM K HX (YHKIIMOHAJIbHBIM CBOWCTBAM, OPHEHTUPOBAHHBIM Ha
KOHEYHOTro moTpeburtens. OTO OTpaxkaeT oOOIIME TMpoLecChl B  HBOJIOLUU
MH(OPMAIMOHHBIX cUcTeM B oTpaciu — 3a 30-40 jeT oHM MPOLUIN MyTh OT KPYITHBIX
LHEHTPAIM30BAaHHBIX MPOrpaMM, pelIAIoONUX Y3KHE 3aJladyd, K pachpeneleHHOM
WHOOPMAIMOHHOW  CHCTEME, OCHOBAaHHOM HA  JOCTYNHOCTH  pPAa3JIMYHbIX
NEPCOHANIBHBIX YCTPOMCTB, COBPEMEHHBIX CPEICTB O00pabOTKH, MepeJadyd JTaHHBIX,
(dbopMHpoOBaHUs HOBOM KYJIbTYPbl HHPOPMALITMOHHOTO OOIIECTBA.

B mpouecce coBepiieHCTBOBaHHMS HMH(POPMALMOHHBIX CHCTEM, 3aJaud
KOHEYHOI'O I0JIb30BATENSl CTAHOBSTCS BCe 0OoJiee ONpeAesIOIMMHU, YTO CMEUIaeT
NPUOPUTETHl TOCTPOCHUS COBPEMEHHBIX KJIACCU(PUKATOPOB K JBYM OCHOBHBIM
NoJIFOCaM -  MAalMEeHTy, 3a KOTOPbIM 3aKPEIUISIOTCS OTHOCSIIMECS K HEMY
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MEPCOHANILHBIE JaHHBIE W TPEOOBAHUSM OTPACIEBBIX TOCYAApPCTBEHHBIX CITYKO,
KOTOpbIE Ha CErOJIHSAIIHHUI JEHb SIBJISIIOTCS OCHOBHBIM 3aKa3UMKOM U PETYISTOPOM
peiaka MUC.

Bnocnenctsuu, ¢ pa3BUTHEM PBIHKA, ITOBBIIEHWEM YPOBHS AoctynHocTd MUC
JUIsL Je4eOHBIX YUYPEXKJEHUA | Bpaded, U (QopMuUpoBaHHEM pacHpeieIeHHOM
oTpacieBoil nHGopMaMOHHOW UHPPACTPYKTYpPbI, Mbl OXKHUJAEM CMEIIEHUS BTOPOTO
nositoca GyHKIUOHATBHOW 3HAYMMOCTUA B CTOPOHY 3aJlay Bpada B IIIMPOKOM CMBICIIE
ATOTO CJIOBA.

Haunbonee KOHKYpeHTHbIMH B OyIyllleM, IO HAalleMy MHEHHUIO OKaXKyTCs
CUCTEMbl TO3BOJIAIONIME OOECHEUYUTh JONOJHUTENbHbIE (YHKIMU ISl Bpadei
Pa3JIMUHBIX CHEIUATBHOCTEH, YYAaCTBYIOIIMX B OKa3aHUM MEIUIMHCKON YCIIyru
KOHKPETHOMY MaIlMEHTY.

Bce BblmenpuBeiecHHOE OTHOCUTCS K  aKI[EHTaM, KOTOPhIE€ OKa3bIBAIOT
HauOoJIbIIIEE BIUSHUE MPU MOCTPOCHUM TOW WM MHOU KiIacCU(UKALUM, OJIHAKO HE
UCKJIIOYAET HCMOJIb30BaHUSI 00Jiee IIMPOKUX COBPEMEHHBIX TpeOOBaHHM K
TEXHUYECKOMY U HH(PACTPYKTYpHOMY YPOBHIO MPOTPAaMMHBIX  CPEJICTB,
OOyCJIOBJIEHHBIX MX WHTErpalueid B rio0ajibHbIe MOJMOTPACIEBbIE YHHBEPCAIbHbBIE
CUCTEMBI.

B nannoii pabote, mocBsIeHHOW BompocaM MHGOPMAIIMOHHOTO O0ecredeHus
OTJICJILHOW OTpaciii B OMNpEJEICHHONW CTpaHe Mbl HE MMEEM BO3MOKHOCTU OoJjiee
OoIPOOHO OCTAHOBUTHCS HA ONMHMCAHWM JIAHHBIX CBOMCTB MH(OPMAIIMOHHBIX CUCTEM,
OTChUIass 4YMUTATENsl K MCTOYHHUKAM, B KOTOPBIX YKa3aHHbIE BOMPOCHI OCBEIICHBI
ropazzo 0osiee moApoOHO.

Onnot w3 0ocoOEHHOCTEM  TPEUIOKEHHOM — KilacCH(PUKalMM  SIBISETCS
MPUMEHEHHUE MOJIX0/a TAPMOHU3UPOBAHHOTO MOCTPOCHUS CTPYKTYPhl MEAUIIUHCKUX
MH(POPMAITMOHHBIX CUCTEM, UX KOMIOHEHTOB U MPHWJIOKEHUU MO KjaccaMm (YHKIIUH,
MO3BOJIsAIONIEe 03 HAPYIIEHUS] CTPYKTYPhl BHOCUThH B HEE HEOOXOAUMBIC U3MEHEHUS.
B wmemom mnoctpoeHue Kiaccu(UKAUU UCHOJIb3YyEeT HEpPaApXUUECKH MpPUHIINIIL,
OCHOBAHHBIN Ha POJIU TEX WJIM UHBIX MPOrPAMMHBIX MPOAYKTOB, C TOUKH 3PEHUS HX
byHKIMIA B HAIMOHATBHONM HMH(POPMAIMOHHON cpene B cdepe 3ApaBOOXpaHEHUS.
Pazgen ke, nocsameHHblidi MHWC MakcuMalnbHO aJalTHPOBAH K CIIOKHUBIIEMYCS
byHKIMOHATY WHOOPMAITMOHHOTO O0OECIIEUeHUsS TMPOIECCOB B METUITMHCKHUX
YUPEKICHUSIX.

Knaccudukanus nHGOpMAIMOHHBIX CUCTEM B 3JJPAaBOOXPAHCHHH, HCXOS U3 UX
(GYHKIIMOHATBLHOTO Ha3HA4YeHUs MpuBeIeHa B Ta0d.l. OyHKIMU CTPYNIIUPOBAHbBI 1O
CEerMEHTaM U rpymiam.

Tabnuya 1.Knaccugurayus ¢oynkyuil uH@OpMayuoHHbIX cucmem 8 30pasooXpaHeHul.

Kon DYHKINOHAIbHOE Ha3HAYEeHN e HH(POPMAITMOHHOM cHCTEeMBbI (KOMIIOHEHTA)
1 CerMeHT IIEHTPATN30BAHHBIX 00IIECUCTEMHBIX KOMIIOHEHTOB

11 IToncucrema WHTETpAITH MPUKIIATHBIX CHCTEM

12 IToxcucrema BeneHus kaTanora nonb3opareneii CHCTEMBI




13 IToncucrema BedecHHWS peecTpa HOPMATHBHO-CIIPABOYHONW WHGOpMANWH, CloBapel
MEIUIMHCKUX TEPMUHOJIOTHI, PETHCTP AIIEKTPOHHBIX TJOKYMEHTOB

14 [Moncucrema ynpaBieHUs yOOCTOBEPAIOIIMM IIEHTPOM M HH(PACTPYKTYPOH OTKPBITBHIX
KIIIOUEH

15 Iloxcucrema ynpaBieHHs SKCIUTyaTauen

16 [Moncucrema BeneHHs 3JIEKTPOHHOM MHOYTHI M HPOYMX HHPOPMALMOHHO-TEXHHUYECKHX
CEPBHUCOB OOIIETO MOJIB30BAHUS

2 CerMeHT NpUKJIaJAHBIX KOMIIOHEHTOB

21 ®DenepabHBIE CUCTEMEBI

211 @DenepalibHbIe TPAH3AKIIMOHHBIE CHCTEMBI

2111 CucteMbl BeIeHUsI paclCaHUS NPUEMOB CIEIHANMCTOB, MPOBEICHHUS KOHCYJIbTALlUH, B
TOM YHCJIE TEIEMETUIIMHCKUX, W 3arpy3Kd MOIIHOCTEH MEIMIIUHCKON OpraHu3aIiu, a
TaKXe DIICKTPOHHOM 3aliCH Ha TIPUEM K Bpauy

2112 Cucrempl, O00€CIICUMBAIOIINAE MPOBEICHUEC  TCEICMEAMIIMHCKUX  KOHCYJIbTAIUA |
KOHCHJIMYMOB, B TOM YHMCJIE C UCTIOJIb30BaHHEM MOOMIIBHBIX YCTPOHCTB

2113 Cucrempr, oOeclieuynBaOIIMEe HANpaBJICHHE Ha  [POBEJACHHE IHATHOCTHYECKUX
WCCIIeIOBAHUH, TPOBEICHUE MEAUIIUHCKOTO 00CIeI0BaHus (KOHCYJIBTAIINH, SKCIICPTH3bI) U
MOJy4YeHUe MEAUIIMHCKON MOMOIIM B MHBIE METUIIMHCKUE OpraHu3alin

2114 Cucrempl, 00eCHEUHMBAIONIUE OYyXTalITEPCKHUM H yIpaBiIeHYECKHN ydeT (DMHAHCOBO-
XO3SIMICTBEHHOM  JEATENBHOCTH  MEIWIUHCKUX  OpraHM3alnid, B  TOM  4YHCIE
ABTOMATH3UPYIOIIME (YHKIUK B3aUMOJICHCTBUS CO CTPaXOBBIMU  MEIUIIMHCKUMHU
OpraHuzalusIMy B 4acTu (JOPMHUPOBAHUS U OIUIATHI CYETOB 32 OKA3aHHYIO MEIUIMHCKYIO
MIOMOIIh

2115 Cucremsbl, 00€CTIEUNBAIOIIHE KaIPOBIA yUET B METUIIMHCKIX OPTaHU3alNIX

212 DenepanbHble YIPABICHIECKAE CUCTEMBbI

2121 Peructp nacnopToB MEAUIIMHCKUX OpraHu3aiui

2122 Peructp MemuIMHCKON TEXHUKHU W U3ACIIUNA METUITMHCKOTO HA3HAYCHUS

2123 Peructp menuinuHCcKoro 1 (hapManeBTHIECKOTro epcoHana

2124 CucremMa MOHUTOPHHTA PEJIM3ALMN IPOTPaMM B 31paBOOXPaHEHHH

2125 Cucrema BeJCHUS WHTETPUPOBAHHON DIEKTPOHHOW MEIMIIMHCKONW KapThl, a TaKke
CO3/1aBacMbIX Ha €€ OCHOBE CIEIMAIM3UPOBAHHBIX PETHCTPOB MO OTACIHHBIM HO30JIOTHSIM
W KaTeropusM TIpaXJIaH, B TOM 4HKCIE O00ECNeunBaroOIas MEepCOHU(UIMPOBAHHBIA y4eT
MEIMIMHCKOM ITOMOIIH 1 JIEKAPCTBEHHOTO 00eCTIeYeHUs!

2126 AHAUTHYECKHE CHCTEMBI, a TaKXe€ CHCTEMbl aBTOMATHU3UPOBAHHOTO KOHTPOJS |
MOJICP)KKU TIPUHSATHS YIPABICHYESCKUX PEIICHUI HA OCHOBE aHAIN3a TIEPBUYHBIX JAHHBIX

2127 NC c6opa u aHasIM3a MEAUIIMHCKOM CTATUCTUKH

213 DenepanbHble CIPABOYHBIE CHCTEMBI

2131 ODenepanbHasi AIEKTPOHHAS MEAWIIMHCKAs OWOMMOTEKa, cojaepikaiias, B TOM YHCIIE,
JJIEKTPOHHBIE MEJIUIIMHCKUE MyOJIMKAIMH, 3JIEKTPOHHBIC CIPABOYHHKH JIEKAPCTBEHHBIX
Cpe/IcTB W 3a00JieBaHUii, CTAHJAPTHl OKAa3aHWUS MEJUIIMHCKOW IOMOIIH, TMPOTOKOJBI
JIeYeHHs, HHYI0 HOPMAaTHBHO-CIIPABOYHYIO HH(OPMALIUIO

2132 bubnmorexka SKCHEPTHBIX MEIUIUHCKUX CHCTEM, OOECIICYMBAIOIINX aBTOMATH3AIIHIO
mporecca MOAACPKKH TPUHITHS BpadeOHBIX perieHnid Ha 6ase (opmanm3oBaHHBIX 0a3
3HAHUH ¥ pereeHTHON nHDOopMAaITiu

2133 OnexkTpoHHBIE 00pa3oBaTeNbHBIE KypChl, MPOrPaMMbl JAWCTAHLIUOHHOTO OOy4YeHHSA H
NOBBIICHHUS KBATM(UKAIMK B 00JaCTH MEJUIMHBI M hapMalleBTHKH

2134 CucreMbpl  TPYIIOBOrO  HPOPECCHOHAILHOTO  OOIICHHMS I MEIUIMHCKOIO U
(dapMarieBTHYECKOr0 TMEepCOHaNa M CTYJACHTOB MEIAMIMHCKMX U  (hapMalleBTUYECKUX
CPEIHMX CHENHANBHBIX U BBICIINX YUeOHBIX 3aBeJICHUI

2135 CpencrBa obecrieueHHst OCTyNa K TMEPBHYHBIM JaHHBIM, cojaepxkamumcs B Cucreme,
HEOOXOTMMBIM JIsl IPOBEJICHUSI HAYYHBIX UCCIIEIOBAHUH B cdepe 31paBoOXpaHeHHUs

2136 CpenctBa HHGOPMHUPOBAHUS MPAXKAAH O NCATSILHOCTH CHCTEMBI 3/[PaBOOXPAHEHUS

22

PernonannpHbIE CICTEMBI
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221 MenunuHckre HH)OPMAIIMOHHBIE CHCTEMBI

2211 NC ynpaBnenus pecypcaMy MEAUIIMHCKOTO YUPEXKIEHUS

221101 NC Gyxranrepckoro ydera

221102 | UC kanpoBoro yvera

221103 | VIC 5KOHOMHYECKOT'O y4eTa U OTYETHOCTH

221104 | UC yyeTra MEITUITMHCKOTO 000PYA0BaHHUS

221105 W C ynpaBneHusi MaTepualibHO-TEXHUYECKUM 00eclieueHHeM 1 OCHOBHBIMH CPEACTBAMH

221106 HUC ynpaeneHus, ydera M KOHTPOJS JABMKEHHUS JIEKapCTBEHHBIX CPEACTB, W3JEIHH
MEIUIIMHCKOTO HAa3HAYEHHsI, PACXOJIHBIX MaTepHaJIOB

221107 | UC ynpaBneHre NUTaHUEM NAIIMEHTOB B CTAIIHOHAPE

221108 NC ydera nBuKeHUs aBTOTPAHCIIOPTA

221109 | UC pacyera CTOMMOCTH MEAMLIMHCKHUX YCIIyT

221110 | UC ympaBieHWE pacHUCAaHUSIMHU, 3alHCH MAIMEHTOB Ha OOCITY)KWBaHHE, YIPAaBICHHUS
3aHSATOCTBIO  PECYpcOB M paclpeie]ieHHe TOTOKOB — MAIMEeHTOB B Jie4eOHO-
MPOMMUIAKTHYECKOM YIPEXKIeHUH (IIEKTPOHHAS PETHCTPATYpa)

221111 N C BenenHwust JOTOBOPOB C OTUTAYMBAIONINMH OPTaHU3AIHUSIMH, TIPOTPAMM MPHUKPETUICHHUS

221112 NC nokymeHnTo060poTa

221113 CailT MeTMIIMHCKOTO yupexaeHus B ceth HTepHeT

2212 N C 3KOHOMHUKO-CTaTUCTHYECKOTO yIeTa

221201 NC ydeTa npuKperyieHHOro KOHTHHTeHTa, PETHCTPAIU U y9eTa 00CITy)KHBaeMbIX TPaKIaH

221202 NC mopnepkaHust AesTeTbHOCTH MPUEMHOTO OTACNICHHS CTallMOHapa, BEICHUS TUIAHOBOM
ouepear Ha TOCIUTAIM3AIHIO, YITPABICHUS! KOCYHBIM (DOHIIOM

221203 NC peructpariuu 3a001eBaHui B MOTUKJINHUKE

221204 NC ydera BBINOTHEHHBIX 00HEMOB METUIIMHCKOM TOMOIIN

221205 N C ydeTa BBIOBIBIINX NAIIMEHTOB CTAI[HOHAPA

221206 NC yvera ¥ IuIaHUPOBAHUSI IMMYHOIIPO(MIAKTUKI

221207 N C opranuzanuy B3auMOpacyeToB

221208 WC ananuza fesaTelbHOCTH U GOPMHUPOBAHHUE CTATUCTHIECKOW OTYETHOCTH

221209 NC yyera okazaHusi CKOPOU U HEOTIIOKHON MEAUIIMHCKON MOMOIIH

221210 NC yuera BpeMEHHOH HETPYAOCIOCOOHOCTBIO TPaX1aH

221211 NC ydera 1OTIOJTHUTENBHOTO JIEKAPCTBEHHOTO 00eCIeUeHHUs

221212 NC ydera monodHUTETHHON JUCTIAHCEPU3AITIH TPaKIaH

221213 N C aBTOMaTH3UPOBAHHON MOAJEPKKH IIEHTPOB 3/I0POBBSI

2213 OJeKTpoHHasi MEAULMHCKAsA KapTa (3JIEKTPOHHAs UCTOpHS O0JIE3HH, SIIEKTPOHHBIA HACIIOPT
3JI0pOBBS)

221301 NC BeneHwst MPOTOKOJIOB OCMOTPOB Bpaueii, BeyIUX aMOyJIaTOPHBIN TPUEM

221302 NC Benenne mHEBHMKA JICYAIIETO Bpaya

221303 MC nomnepKKu maToa0roaHaTOMUIECKOMN eI TeTLHOCTH

221304 | VC BeneHus IMCIIaHCEPHOM IPYNIbI MAIIMEHTOB 0 XPOHUYECKUM 3a00JIEBaHHSIM

221305 | MC noauepKKy KIMHUKO-3KCIIEPTHOM PabOTHI

221306 | UC yuera Ha3HaYeHHUs ¥ TPUMEHEHUS JIEKAPCTBEHHBIX CPEJICTB

221307 NC JlesiTenbHOCTh CTOMATOJIOTHH

221308 | MC aBTOMaTH3MPOBAHHOTO Y4eTa MPOTOKOJIOB JIeueOHO-TMarHOCTUIECKUX MEPOTIPHUSTHIA

221309 | MC miaHupoBaHus ¥ y4eTa ONepPaTUBHBIX BMEIIATEIbCTB

221310 | UC yueta © MOHHTOPHHTA aHECTE3UOJOTMYECKHX MTOCOOUH

221311 | UC BeneHus KapThl HHTEHCUBHOW Tepanuu

221312 | UC Benenus nepy3MOHHON KapThl NAllMEHTA

221313 | Meauko-texnonorudeckue MC

221314 | MOHHUTOPHBIE CUCTEMBI

221315 | IlpnOOpHO-KOMITBIOTEPHBIE KOMITJIEKCHI

221316 | JlaGoparopnas undpopmaironHas cuctema (JIMC)

221317 | Papmonorunyeckue uHdopMaimontsie cuctemsl (PHC)
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221318 Cucremsl niepenadn U 00padoTku nzodpaxenuit (PACS-cuctemsn)

221319 [Togcucrema  KOMILIEKCHOM MUarHocTHKH (B TOM  4uclie (DyHKIMOHAIbHA,
WHCTPYMEHTAJIbHAS, BEIYUCITUTEBHAS)

221320 | VIC mopepxku IEATENTLHOCTH B 00JIACTH TpaHC(y3HOIOTHH

221321 DKCIEPTHBIEC CHCTEMBI

221322 NC BeneHust HAyYHO-UCCIICIOBATEIBCKUX PadOT

222 CucteMbl yAaJCHHOTO MOHHUTOPHHIA COCTOSIHUSI 37I0POBBSI OTHCIBHBIX KaTErOpHi
MAIMEHTOB

223 CucteMbl apxXUBHOTO XpaHEHHsS W TPENOCTABICHHS JOCTyNa K MEIUIMHCKHM
n300paxeHusM (peruoHanbHbie PACS-cructembr)

224 OO0ecIeunBarOIMe CUCTEMBI, (PYHKIIMOHAJILHOCTh KOTOPBIX HE pEalr30BaHAa B paMKax
MIPHUKIIATHBIX KOMIIOHEHTOB (heIepalibHOTO YPOBHS

225 PernonanbHbIe ynpaBisionye HHOOPMAIMOHHBIE CHCTEMEI B cepe 3IpaBOOXpaHCHUS

22501 NudopmanmonHas cucteMa yrpaBlieHWsS KaJpaMu OpraHa HCIOJIHUTENHHON BIacTH B
chepe 3IpaBOOXpaHEHUS (TEPPUTOPUABLHBIA OpraH YIpaBICHHS 3APABOOXPAHCHHUEM —
TOVY3)

22502 WudopmanmonHas cucreMa yhpaBieHds (QHHAHCAMA ¢ MaTepPHaIbHO-TEXHUYECKUM
obecnieuennem TOY3

22503 WNudopmanmonHas crucTemMa ympaBlIeHHS OpPTaHM3alrell 3aKylmoK Ha TMOCTaBKY TOBapOB,
BBHITIOJIHEHUE paboT, okazanue ycayr TOY3

22504 WNudopmarmonHas cucreMa 3JIeKTPOHHOTr0 JoKyMeHToobopora TOY3

22505 PernonanbHbie HHQOPMAIIMOHHBIE TOPTAJEI IO BONPOCAM 3/IpaBOOXPAHECHHUS

226 Komnonentsl s obecneuenns MHGOPMALMOHHOTO, JTMHIBUCTHYECKOTO U IMPOLIECCHOTO
B3aMMOJICHCTBUS

22601 TexHOoNOrn4yeckoe XpaHWIHIIE JAaHHBIX HHOOPMAIIMOHHBIX CHUCTEM  YYPEKACHUI
3JIPABOOXPAHECHUSI U MEIUIIMHCKOTr0 00OpY/OBaHUs, BKJIIOUYAs CPEJACTBA MX MPOBEPKH Ha
JIOCTOBEPHOCTH, OUYMCTKH U Mepeadu B (heaepalibHbIi EHTp 00pabOTKM TaHHBIX

22602 ITpoure nHGOPMAITMOHHO-TEXHUYECCKHE CEPBUCHI

22603 CpencTBa B3auMOJICHCTBUS ¢ OOIIECUCTEMHBIMU KOMITIOHCHTAMHU (DeliepajbHOIO YPOBHS
Cucremsl

22604 Ilogcucrema poctyma K Kartajory noinb3oBareneid CucTeMbl, C€O3JaBa€MOro Ha
dbenepaabHoM ypoBHE CHCTEMBI

22605 [Moacucrema gocTyna K HOpMaTHBHO-CIIPABOYHON HH(MOPMAIIMK U CIIOBAPSIM MEIUITTHCKHX
TEPMUHOJIOTHH, co3/1aBaeMoro Ha denepabHOM ypoBHE CHCTEMBI

22606 CepBHCHl B3aMMOJCHCTBUSI C HMHQPACTPYKTYPOH OTKPBITBIX KIIIOYEH 3JIEKTPOHHOM
UQPOBOI Mo HCH

22607 LlenTp mo/IepKKX TONB30BaTeIel O BOMpocaM (YHKIIMOHUPOBAHUS IIEHTPAITN30BAHHBIX
WHQOPMAIMOHHBIX CHCTEM Ha peruoHaJbHOM ypoBHe CHCTEMBI, B TOM 4YHCIE
MH(QOPMAIIMOHHBIX CHCTEM, Pa3MeIIaeMbIX HEHTPAJIM30BAHHO U UCIIOJIb3YEMBIX YAAJICHHO

22608 Cucrema obecrieueHnsi ”HOOPMAIMOHHON 0€301MacHOCTH

22609 CepBHUCBHl  B3aUMOJICUCTBHUS C  CHCTEMOM  MEXBEJIOMCTBEHHOI'O  AJIEKTPOHHOTO
B3aUMOJICHCTBUS, HWHPPACTPYKTYpOH BBIAAYM W OOCIY>KMBaHHS  YHUBEPCAJIBHBIX
AJNIEKTPOHHBIX KapT, €IUHBIM IOPTAJIOM TOCYAApPCTBEHHBIX M MYHHUIUIAIBHBIX YCIYT,
PETHOHABHBIM  MOPTAJIOM TOCYAAPCTBEHHBIX WM MYHHIUMATBHBIX YCIYT W WHBIMH
CHCTEMaMH, CO3[aBaeMbIMH B PaMKax HHPPACTPYKTYPHI DJICKTPOHHOTO NPAaBUTENbCTBA

22610 CepBuCBHl B3aWMOJEHCTBUSL C BHEIIHMMH HH(POPMAIMOHHBIMH CHUCTEMAaMH, BKIIOYAs

MHGOPMAIMOHHBIE CHUCTEMbI TOCYAAapPCTBEHHBIX BHEOIOKETHBIX (OHIIOB, CTPAXOBBIX
MEIWIIMHCKUX OPTraHU3aIuii 1 UHBIMU MHQOPMAIIMOHHBIMU CHCTEMaMH

[IpuBenennas kinaccugpuKanms
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IHO3BOJILIECT OOBOJBHO TOYHO OIIMCAaTh

(GyHKUHMOHAIBHBIA COCTaB HMH(POPMALMOHHON CHUCTEMBI M €€ pPOJb B €IUHON
rocyapCTBEeHHOU HH(DOPMALIMOHHOM cucTeMe B cpepe 31paBOOXPAHEHUS.
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BwmecTe ¢ TeMm, pacnpeneneHHBIN TpUHIMN (UHAHCUPOBAHWS, MPUMEHEHHBIN
s paboT mo uHPOpMATH3ALUWU 3APAaBOOXPAHEHMS, MOJPa3yMEBAaeT JOBOJHHO
BBICOKUH YPOBEHb CaMOCTOSITEIBHOCTH IIPU BBIOOpE APXUTEKTYpPhl IMOCTPOCHUS
uHpopMamoHHOW cucteMbl ypoBHsA JIIIY, MyHHIIMIANbHOIO M PErHOHAIBLHOTO
oOpazoBanus. [Ipym 3TOM mMOCTpoe€HHas cuUcTeMa JOJKHA >KEeCTKO O0ecreyuBaTh
WHTETPAllMI0 B CHCTEMBl CTApUIETO YPOBHS, YTO CBSI3aHO C HEOOXOJUMOCTHIO
coOmoieHusT yciaoBui cOopa, oOpabOTKM, XpaHEHMs U TIepeJayd JaHHBIX,
BBITIOJIHEHUSI HOPMATUBHBIX PETJIaMEHTOB.

B oToli cBsi3M HaM mpencTaBiseTCA aKTyalbHOW (QOpMUpOBaHUE TaOJIUIIBI
MUHUMAJIBHOTO HeoOXoauMoro Habopa mapaMeTpoB HH(OPMALMOHHBIX CHCTEM,
KOTOpass OBl TO3BOJIJIA CPABHUTH BO3MOXKHOCTH TPOTPAMMHBIX TPOAYKTOB C
OJIM3KUM WJIM CMEKHBIM (DYHKIIMOHAJIOM.

Takoii HaboOp AaHHBIX 0€3 CcOMHEHHA Obul OBl TOJIE3€H PYKOBOAUTENSIM
OpraHu3aluii B 3APaBOOXPAHCHWU TPU CO3JAHUM WM MOJAEPHHU3AIUU UX
nH()OPMAITMOHHBIX cHcTeM. [IpuBeneHne mapamMeTpoB WH()OPMAIMOHHBIX CHCTEM B
yHUGULIUPOBAHHOW (opme Takke MOTJo Obl CTaTh XOPOIIMM JpailBepoM
oOpa3oBaHus pbIHKa WH(OOPMAIIMOHHBIX MTPOIYKTOB B PACCMaTPUBAEMOM OTPACICBOM
CErMEHTE, CO3/1aB MPEANOCHUIKH IS IMBIJIN30BAaHHOW KOHKYPEHIIUH Pa3padOTUHKOB.

B tabnune 2 mpuBeneHbl OCHOBHBIE MapameTpbl WHOOPMAIIMOHHONW CHCTEMBbI
JUTSL 3JIpaBOOXPAaHEHUS U paciInpOBKa YKa3aHHBIX MapaMeTPOB.

Tabauya 2. Ocroghbie napamempvlt UHGOPMAYUOHHOU CUCTNEMbL

Ne | HaumeHoBaHMe Onucanue mapamerpa
n/n | napamMerpa
1. HaumenoBanune MUC YKa3pIBae€TCs TOProBasi Mapka MEIULMHCKONW CHCTEMBI, IapaMeTpbl

KOTOPO# BHOCSTCA B TaOnuIy (CHEUUAIN3UPOBAHHBIA MPOrpaMMHBINA
NPOAYKT, HE3aBUCUMBIH (QYHKIMOHAIBHBI MOIYJIb WM IOJHAs
KOMIUIEKCHas cHcTeMa — 10 BBIOOpY pa3paboTunka. BaxkHo cTporoe
COOTBETCTBHE JIAHHBIX, NPUBEACHHBIX B TaOJMIE MPOTPAMMHOMY
IPOAYKTY, yKa3zaHHoMy B rpade «Hanmenoanne MUC».)

2. | Tum cucremsl VkaspiBaeTcsi THN cHcTeMbl. HeoOxomumo BmmcaTb OIMH U3
CJIEIYIOILIUX BapPUAHTOB!

e KOMIUIEKCHAsl MHTETPUPOBaHHAs MEIWIMHCKas HH(pOpMalMoHHAs
cucrema (MHOTOQYHKIIOHATbHAA);

CHenyanu3upoBaHHas cucTeMa (yKa3zaTh CHEIHATN3ALHIO);
¢yHKUMOHaANBHAs (YKa3aTh QYHKIHMOHAN) TOJCUCTEMA;
HE3aBUCUMBIN (P)YHKIHMOHAIBHBIA MOy (YKa3aTh (yHKLIMOHAI);
CHeNMANIN3UPOBAaHHOE MIPUIIOKEHHUE (YKa3aTh CIICUaIH3aLuIo);
KOMITOHEHTBI ULt oOecrieueHust MH(POPMATOHHOTO,
JIMHTBUCTUYECKOTO U MPOLECCHOTO B3aUMOACHUCTBHS;

®  anmapaTHO-NPOTPAMMHOE pElIeHUE

3. Kunaccest ¢GbyHKIMA | YKa3bIBalOTCS KOJbl (QYHKIMHA, pealu3yeMbIX CHUCTEMOW, B
CHCTEMBI COOTBETCTBHM C Tabin.l. mpH 3TOM 3aHOCSTCS BCE YHCIOBBIE KOJBI
MMEIOIIUXCS B cucTeMe (QYHKIMH W HaUMEHOBAaHHE CTApILEro Kiacca
(GyHKIHN U3 OTMEUYCHHBIX B IAHHOHW TabuIe

4. | Macmrab YKa3pIBaeTCs MaKCUMAIBHBIA MacmTad peaJTn30BaHHOTO YCIEITHOTO
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peaTn30BaHHOTO BHEIPEHUS CHCTeMBl (HE MEHee omHoro roma) B  cdepe
BHEIIPEHUS 3apaBooXpaHeHus : pemaepanbHbIN (0oJiee 3 peTHOHOB), PETHOHAIBHBIMN,
(penepanbHbIi, MyHHULUNANbHBIH, JITTY.

pETMOHAIbHBIMN,

MyHHAIUTIANBHEIHA, JITTY)

5. | Cpennee KOJINYECTBO | YKa3bIBAaeTCs CpEAHEe KOJIMYECTBO MEIUIMHCKUX OPIaHU3alui, B
BHE/IPCHUH 3a JTUETHBIA | KOTOPBIX BHEApEHa cHcTeMa (B TONHOM O0beMe WM YacTHYHO) B
1epuo, B roj CPEIHEM 3a roJi B JHANa30He YKa3aHHOI'0 BPEMEHHOI0 HHTEpBajIa

6. | Cpennee KOJINYECTBO | YKa3bIBAaeTCs CpEAHEE KOIWYECTBO ABTOMATH3MPOBAHHBIX Pa0OUIMX
WHCTAIUISIAN 3a | MECT B MEOUIIMHCKUX OPraHW3alMsIX, B KOTOPHIX BHEAPEHa CHUCTEMa
OTYETHBIA mepuon, B | (IpeJoCTaBlIeHa BO3MOKHOCTH MOJIB30BAHMS €11 B MOJTHOM 00beMe HIIH
roj YaCTUYHO) B CPEIHEM 3a IOA B AMANa30HE YKa3aHHOIO BPEMEHHOTO

UHTEpBaja

7. | Kpatkoe ornucanue | B maHHOW Tpade maeTcs KpaTKoe OMHCAHHE aPXUTEKTYPBI CIIOMKHBIX

APXUTEKTYPBl CHCTEMBI MHOTOYPOBHEBBIX CHCTEM C TOYKH 3pEHUS] 00€CTIeYMBAEMBIX UMH JIsI
norpedurenss rpynn  GyHKIIHA, MONACPKKHA ~ MOIyIbHOCTH  /
KOMITOHCHTHOCTH, TUIa MOJIEIH KIIMEHT-cepBep (€ciH HCIIONb3yeTcs),
nepevyeHb OCHOBHBIX (DYHKIHOHAJIBHBIX MOJYJICH, BXOASALIMX B COCTaB
WHTETPUPOBaHHOM cucTeMbl (He Oonee S00 cMMBOJIOB)

8. | Obvem B nmamHOW rpade ykaszpBaeTCcs KIIACC CHCTEMBI C TOYKH 3PEHUS
00pabaThIBaeMBbIX BO3MOXXHOCTEH 00beMa 00pabaThIBAEMBIX MEPCOHAIBHBIX JIAHHBIX
JAHHBIX (konMyecTBO CYOBEKTOB TMEPCOHANBHBIX JAHHBIX, MEPCOHAIBHBIC

JTAHHBIE KOTOPBIX 00pabaThIBarOTCS B WH(POPMAIMOHHOW CHCTEME) —
XHnx:

1. B wuH(pOpMaLMOHHOW cHCTEME OJHOBPEMEHHO 00padaThIBalOTCs
nepcoHansHbIe qanable Oonee geM 100 000 cyOBeKkTOB mepcoOHaIbHBIX
JaHHBIX WJIM TEPCOHAJbHBIE JaHHbIE CYyOBEKTOB IEPCOHAIBHBIX
JaHHBIX B Tpenenax cyoObekta Poccuiickori Denepanuu  wiu
Poccuiickoit @enepanuu B UEIOM;

2. B wuH(pOpManMOHHONW cHCTEME OJHOBPEMEHHO o0OpalaThIBarOTCA
nepconanbHbie qanaeie oT 1000 g0 100 000 cyObekToB mepcoHaIbHBIX
JaHHBIX WJIM TICPCOHANbHBIE JIaHHbIE CYOBEKTOB TEPCOHATBHBIX
JTAHHBIX, pabOTAOIINX B OTpaciiu 3KOHOMUKHN Poccutickoit deneparum,
B OpraHe TOCYJapCTBEHHOH BJAacTH, NPOKUBAIOIIMX B Ipenenax
MYHUIHMIIATEHOTO 00Pa30BaHMUs;

3. B uHpopMannMOHHOH cHUCTEME OIHOBPEMEHHO 00pabaThIBalOTCs
nanHple MeHee 4eM 1000 cyOBeKTOB TEpCOHANBHBIX ITaHHBIX MU
MepCOHANBHBIC JaHHBIE CYOBEKTOB MEPCOHATBHBIX JaHHBIX B Mpeeiax
KOHKPETHOH OpraHu3aluu

9. | MacmrabupyeMocTh Yka3bpIBaeTCsl KOJTUYECTBO BPEMEHH, HEOOXOIUMOE pa3paboTUMKy Iist
(yBennueHue ajanTaldyd AaHHOTO IPOrPaMMHOTO TPOAYKTa MO JIECSTHKPATHOE
MPON3BOAUTEIHLHOCTH YBEJIMYEHHE KOJIMYECTBA IOJIb30BaTelel M o0bemMa oOpadaThIBaeMOit
cucrtemsl B 10 pa3, koi- | uHQopManmu
BO MECSIIEB. )

10. | [Tnardopma, CepBeprl, CYBJl, OC, s3bIkHM TIpOrpaMMHPOBAHUS, Ha KOTOPBIX
nutieH3nonHoe 110 Harmncano gmanHoe 10, ykaszarp kakoe JmneHswoHHoe [1O

WCIIOJIb3YeTCs

11. | Ilopnepxka cepBuca | [lognepxkka cepBuca «BeneHune >IEKTPOHHBIX MEAMLMHCKHX KapT
«OneKTpoHHAas MalMeHTOB» Ha YpOBHEe TpeOOBaHWII HE MEHee YCTaHOBIICHHBIX
MEJIMIMHCKAs KapTay MuH3ipaBconpa3BuThsi Poccu U HAIMOHATBHBIMY CTaHJApTaMHU.

12. | Bo3aMOXHOCTB ®dopMUpOBaHHE OTYETOB B  COOTBETCTBUHM C  TPeOOBAaHUAMU
reHepanuu 0T4eTOB | (heAepajbHOTO0 CTaTUCTHYeCKoro HaOmogeHuss u cuctembl OMC,
rocyJapCTBEHHOM BO3MOKHOCTh JKCIIOPTAa MX B 3JIeKTpoHHOM BHIe B (opmare ODF
CTaTUCTUKH u | (Open Document Format - oTKpbITHIi (JopMaT JOKYMEHTOB)
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nokymeHToB B TOOMC
13. | llopnepxka cranmaptoB | [lojyiepikka TOCYAapCTBEHHBIX CTAaHAAPTOB JICUCHHS C IOMOIINBIO
JICYCHHUS W CBSI3aHHBIX C | BCTPOGHHBIX OOHOBISIEMBIX CIPAaBOYHHKOB M KJIACCH(HUKAaTOPOB,
HUMH CHOpPaBOYHMKOB W | OOWIEro MexaHu3Ma paboThl C IUIaHAMH JICYEHHST U CIPaBOYHHUKA
KJIacCH(pUKaTOpOB mabJI0HOB
14. | Ilommepxkka mpocMoTpa, | Hammume BcTpoennoro PACS pemrenus, 06ecIednBaromero mpocMoTp
nepefavn, XpaHeHus u | uzoOpaxkenudt mo mnportokony DICOM wu moxakmouenne DICOM-
00paboTKn o0opymoBaHUs, a TaKkKe MEXaHWU3MOB JUIS  OpTraHu3aluu
n300pakeHn i CTPYKTYPHUPOBAaHHOTO XPaHWIHIIA H300PAKEHHH, TTONCKA, TPOCMOTPA H
pelaKTHPOBaHUs H300pasKeHUH
15. | Bo3mMokHOCTB Bo3M0)XHOCTH TeHepallui U BBIBOJA Ha MeYaTh MEIUIUHCKOW KapThl
TeHepalul ¥ TIeYaTH | MalMeHTa, CIPAaBOK, BBIITHUCOK, OTYETOB W APYTUX YCTAHOBJIEHHBIX
OyMaxHBIX hopM (opM B COOTBETCTBHH C JEHCTBYIONIUMH HOPMaMHd W TPEeOOBaHHUAMHU
Mumnznpasconpazsutuss Poccuu, ®OMC, IId PO, ®CC, ®MBA
Poccun, pernoHanbHBIMH M BEIOMCTBEHHBIMH  HOPMAaTHUBAaMH,
OTIpeIeICHHBIMU JIJISl pEATM3YEeMBIX ITPOrpaMMON (DYHKITHI
16. | Bo3moxxHOCTH Hanmnume HEOOXOAMMOTO KONHMYECTBA aBTOMATH3MPOBAHHBIX PabOUMX
MIPOBEICHUS MeCT JUIsl JOCTyma K CHCTeMe, O0ecleurBalolell MpoBeneHIe
TEJIeMETUITTHCKIX TEJIeMEIUIIMHCKIX KOHCYJIbTallMd W KOHCHJIMYMOB, CO37aBacMON Ha
KOHCYJIbTalIAN ¢denepanbHOM  ypOBHE, C y4eTOM TEXHUYECKHX TpPeOOBaHMIA,
paspabaTeiBaeMbIx MuH3IpaBconpa3Butus Poccun
17. | Hanuuue VKa3zaTb Halu4he COOTBETCTBYIOIIMX MOJYyJIEH W aHAJIUTHYECKUX
00111eX 03 CTBEHHBIX, GyHKIHA
KaJIpOBbIX, (DMHAHCOBBIX
u yIpaBICHYECKUX
MoAaynei
18. | Bo3amoxHOCTH Hammume BcTpoeHHOTO penmaktopa (popm, MMO3BONSIONIETO CO3IaBaTh
TMOJIb30BATENIbCKOM HOBBIE ()OPMEBI U TTOJISi BBOJIA, MEHATHh BHEIIHHI BHJ] pabouero croya u
HACTPOMKHU WHTepdeiica | B3aMMOpPAacCIoOKEHUE OCHOBHBIX OOBEKTOB UHTepdelica coxpaHss
APM 00s13aTeNIbHBIE MO I BBOIA
19. | llomnepxka mpuHsTHA | Hammume BCTpOEHHOTO MOIYJIs, TO3BOJIAIONIETO Ha 0a3e MMEIONUXCS
BpaueOHbBIX PEIICHUH CIIPAaBOYHHMKOB M 0a3bl 3HAHWIA, HAKOIUICHHOH B CHCTEME, BBIIaBaTh
PEKOMEHJAIMK W OTPaHWYeHHS MPH HA3HAYEHHWU JIEKapCTBEHHBIX
MperaparoB, mpoueayp ¥ T.1. B ciydae Hanmuusi Goliee CIIOXKHBIX
OKCMEPTHBIX CHCTEM, MpEUIaralollliXx Ha OCHOBE HAKOIUIEHHBIX O
MalMeHTe JaHHBIX, BEPOSITHOCTHBIE TPOTHO3BI, TPOCKOa yKa3aTb
OTJIEIBHO
20. | Hanmume cepBuca | Berpoennsiit caift JIIIY ¢ unTerpupoBanHeiMu (yHkuusimu MUC —
CO3MaHMA M TONJIEPKKU | paclycaHHe, 3alluCh HAa NpPHUEM K Bpady, NepedeHb CHEIHaTUCTOB,
web- catita cIipaBOYHAs WH(OpPMAITUS U T.11.
21. | Pa3paboTuuk
(AuctpudsroTop)
22. | MexnyHapoaHoe
HanmenoBanne MUC (B
ClIy4ae JIOKaJIM30BaHHOU
BEPCHH)
23. | [louroBbIil azpec U calT
pa3paboTunka
24. | KoHTakThI
25. | Hannume JIPYTHUX
MIPOrPaMMHBIX
MPOAYKTOB JUTSE

YUPEXKJICHUM M OpraHoOB
yIpaBJIeHUsI
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3IpaBOOXpPaHEHUEM
26. | CepBucHoe YKkazaTh ~ KOJNMYECTBO PETHOHOB W  CEPBHUCHBIX HWHXXEHEPOB W
o0cyKUBaHUE B | KOHCYJIbTAHTOB, BKIIIOYas  COTPYJHUKOB  KOMIIAHUI-TIAPTHEPOB,

peruoHax  (KOJUYECTBO
PETHOHOB M KOJHMYECTBO
cepTUPHUITHIPOBAHHBIX
CIICITUATUCTOB
MOJUICPXKKH,  BKIFOYast
TIapTHEPOB.)

o0ecrieynBalONINX TOAJNEPKKY (YHKIMOHMPOBAHHSA IPOrPAMMHOTO
MPOAYKTa B JAHHOM PETHOHE.

B cnywae, ecnin cepBuCHas ceTh NPOAYKTa OXBaThIBaeT Oojee 5
pPETMOHOB, TpOCh0a MPHUBECTH YKa3aHHBIE JaHHBIE B OTIEIBbHOU
Ta0IMIle, COXpAaHUB B TaOuIle 2 MUQPH OOITUX JaHHBIX

27. | CroumocTh
npuoOpeTeHusl,
IPOEKTHPOBAHMUS,
pa3paboTKw,
9KCIUTyaTalliy, apeHbI,
ajanTalydy U BHEAPEHHUS
cuctemsl B JIIIY Ha
10/50/300 pabouux
MECT, B IIEPBBIM TOf
SKCIUTyaTaluy, pyo.

28. | CoBoKymHas CTOMMOCTH
BJIQJIECHUS CHUCTEMOHl B
JIIY  ma  10/50/300
pabounx MecT BO BTOPOW
U TOCIEAYIOIINE TOJbI
IKCIUTyaTallH
(nmnamazoH), py0. B rox

VYka3aTe MHHIMQJIFHOE U MAaKCHMAJIFHOE M3 pacyeTa Ha rofl, BKIIOYas
CTOMMOCTb JIMLEH3UH Ha MpuKIagHoe u obmecucreMHoe 110, apenny,
OOHOBJIGHHE W CEPBUCHOE OOCIY)KMBaHHUE, B CPEIHEM, CO BTOPOTO IO
ISITHIN TOJ] SKCIUTyaTalin

Takum o00pa3oMm, BHEAPEHHE €IUWHON KiaccupUKauuum WHGOPMAIMOHHBIX
CUCTEM MO3BOJUT 3(P(PEKTUBHO pacCUUTATh CTOMMOCTb BHEPEHUS U COMTPOBOKICHUS
CUCTEM, IpPaMOTHO c(OopMyIHpoBaTh TpeOOBaHUS K BHEAPSEMBIM CHCTEMaM U
MPaBUIBHO ONPENEIUTh HEOOXOAUMBIE PECYPCHI.

[Tpumep cxemsl knaccudukanuu C.A. ["'acnapsiHa.

7 ~
TexHonoru- BaHKK Cratuctu-
yeckue / UHbOPMaLMK \ yeckue

HayyHo-
ucenepoBaTenbekue

O6yyaowue

Cxema uepapxudeckoil kinaccudpukarmn MUC paznuyHbix ypoBHEH.
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_ -_— ABTOMaTU3NPOBaHHbIE

depepanbHo

Ilopsinok BbINOJIHEHHSI PAOOTHI.
1. M3yunre TeopeTHUECKA MaTEPHUAI.

2. CocraBpTe moOsicHEeHHME B (opme mpe3eHTalnii  NPUBEIECHHBIX B KpPATKHX
TEOPETUIECKHUX CBEIACHMIX CXeM KJIaCCU(PUKALINU.

3. IloxaroroBeTe nOKIaA Ui OOCYXIEHUS Ha MNPAKTUYECKOM 3aHITHH acCIEKTOB
MEAMIMHCKON JEEHTOJIOTUH.

4.  Ilpoanamu3upyiite = (QYHKUMOHAIbHOE  HA3HAYCHHUE U COJAEPKUMOE
UH(POPMALMOHHBIX HCTOUHUKOB

B MHTEpHETE (YKa3aHHbBIX B JUTEpPAType).

5. Odgopmute 0OTUET, BKJIIOUAIOLIUI PE3yJIbTAaThl BHIMOJHEHHUS] paOOTHl U OTBETHI HE
MEHEE YeM Ha TPU KOHTPOJIbHBIX BOIpOCa.

KOHTpOJIbeIe BOIIPOCHI.

1. Yto npexacrasisier co0oi nHGOpMaITMOHHAs MEIUIIMHCKAs crucTemMa?

2. Oxapakrepu3yiiTe oTeuecTBeHHbIe Kinaccudukanun MUC.

3. JlaiiTe XapakTepuCTHKY 3apyOexxHol kinaccudukarnuu MUC.4

4. Omummre xinaccuduxanuto MUC, OCHOBaHHYIO Ha HMEpapXUUYECKOM IPHHLUIE HNOCTPOCHHUS
CHCTEMBI 3[IPaBOOXPAaHEHHS U OKA3aHHUS MAUEHTY METUIIMHCKON ITOMOIIIH.

5. Uro mpezcraisier coboil 3aaHne Ha pa3pabOTKy CHUCTEMBl MOAJIEPKKU MPUHATUS PEIICHUH B
menunuHe? Kakue pas3nenst oHO BKITIOYaeT?

7. Ha kakux npuHIMIIAX JOJKHO 6a3upoBarbes coznanue MUC?

8. Kakue tpeboBanus npeapssistorcs kK MUC?

9. HazoBuTe cTaHaapThl, HalleAUIMe HIMPOKOE MPUMEHEHHE MpHU pa3paboTKe M B3aMMOAECHCTBUU
MUC.

10.Yto coboii npencTaBiseT U Ui 4€ro UCTONIb3YIoT cTanaapt HL11 ?

11.Ins dYero HyXHa MEXIyHapOJIHAs CHUCTEMAaTU3UPOBAaHHAs HOMEHKIIATypa MEIUIIMHCKUX
tepmuHoB SNOMED CT7?

12.JTns1 wero ucnons3yetcs crangapt DICOM1?

13. Uto coboii mpeacTaBiseT opraHu3auoHHoe obecnevuenne GpyHkimonuposanuss MUC?

14. Kak pernameHtupyercs paboTa MEIWLUHCKUX YUPEXKJACHUNU B YCIOBUSAX (PYHKIIMOHUPOBAHUS
MUC?

HNupopmaniuoHHbIE MCTOYHUKH

1.. http://www.ctsguides.com

2. http://www.klasresearch.com

3. http://www.softwareadvice.com/medical/

4. http://www.healthtechnologyreview.com/medical-emr-software-reviews.php



http://www.ctsguides.com/
http://www.klasresearch.com/
http://www.softwareadvice.com/medical/
http://www.healthtechnologyreview.com/medical-emr-software-reviews.php
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18. JkcnepTHbIe cucTeMbl UG PepeHINATbHON TMATHOCTUKH

Hear padoTbl: W3ydYeHHE MPUHLUNOB TOCTPOCHHS MW  SKCIUTyaTalluu
COBPEMEHHBIX IKCIEPTHBIX MEAUIIMHCKUX CUCTEM AU(depeHIIUaANTbHON TUATHOCTUKH.

Kparkue Teoperuveckue cBeleHHA.

JlnarHoctuka — 3TO pasgen MEAULUMHCKOW HAYKM W3Yy4darolled METOJbI
pacrnio3HaBaHuss OoJie3HEM B TMpoliecce HCCIENOBAHUSA, HAOMOACHHUS OOJBHOTO U
MBIIUICHHSI Bpaya C LEJIbI0 YCTAHOBJIEHUS IUarHo3a.

Huddepenunanpbias AUArHOCTUKA — OSTO CpaBHEHUE KIMHUYECKON
KApTUHBI 3a00JIEBAHUS Y JAHHOIO KOHKPETHOIO OOJIbHOIO CO BCEMM 3a00JIEBaHUSIMM,
UMEIOUIUMH CXOAHYI0 KIMHHYECKYI0 KapTHHY, AJI1 HCKIIOYEHHs BceX OOJIe3HE,
KpOME OJHOM.

DTO CpaBHEHHE NOJKHO NPOBOAUTHCS HE XAaOTUYHO, HE CTUXUWHO, a IIO
CTPOTMM TMpaBUJaM H© B ONPEACICHHOM mopsake. HbIMEH CclOBamu,
MBICJIIUTENIBHBIA ~ TIpoliecC  Npu U PepeHuanbHO  AUArHOCTUKE  JOJIKEH
IMMOAUUHATHCS TAKOM KE CTPOrOM CXeMe, Kak, Hanpumep, IPOBEACHUE
7a00paTOPHOTO HUCCIENOBAHUS WIIM aHAIMU3 JJIEKTpokKapauorpaMmbl. [IpoBenenue
z[H(b(bepeHuHanLHon JUArHOCTUKUA COCTOUT U3 CIEAYIOIIUX IIATH 3TAIOB:

IPYNIUAPOBKA CUMIITOMOB JJIs1 BBIACIIEHUSI CUHIPOMOB;

- BBIJICJICHUE BEAYLIEr0 CUHAPOMA;

- reHepanus THarHOCTUYECKOW TUIIOTE3bI;

- noctpoeHue audepeHImaIbHO-TMarHOCTHISCKOTO PAIa;

- UCKJIIOYEHUE CHUHIPOMHOCXOJHBIX 3a0o0jeBaHUi U  (OPMYJTUPOBKA
OKOHYATEIBbHOI'0 JUAarHosa .

PaccmoTrpum mocnenoBaTenbHOCTh JACHMCTBHM Ha JTanax IPOBEICHMS
i pepeHInanbHON TMAarHOCTUKH.

[lepBbIi Tam — TPYNIUPOBKA CHUMIITOMOB JIsl BBIJACJICHUSI CHHIPOMOB, OBLI
JIOCTaTOYHO OIHUCAH BBIIIE, HO XOTEJIOCh OBl MOJYEPKHYThb, UTO TPHU BBIJACICHUU
CUHIpOMAa CIleyeT OLEHUTb ero ocobeHHocTH. Hampumep, HemocTtaTrouHO
KOHCTaTUPOBaTh HAJIWYHE y OOJHHOTO HM30JIMPOBAHHOTO MOYEBOIO CHHIPOMA, CIIEIYeT
OIICHUTh €r0 CHUMITTOMATOJIOTUIO I WIACHTH(PHUKAIIMK €ro Kak KIyOOYKOBOTO JHOO
KAHAJIBLIEBOTO M YTOYHUTH CTENEHb BBIPAXKECHHOCTH MPOTEHHYPUH, TIeMaTypHH,
JCHKOIMTYPUHU, OIIGHUTh €€ xapaktep u T.J. [lompoOHas maToreHeTHYecKas
XapaKTEPUCTHKA CHHPOMOB a0COIIOTHO HEOOXOAMMA JIJIsl TITIOJJOTBOPHOM JAEATEIIEHOCTH
Ha CJICAYIOLINX dTanax.

Ha BTropom stamne Bexymmii CHHAPOM BBIAEISAETCA IO TEM K€ KPUTEPHUSIM, UYTO U
BEAYLIUN CUMIITOM. ['J1aBHOE 31€Ch — IUIOAOTBOPHOCTh N'€HEPALIMU JTUATHOCTUYECKOU
runote3sl. Hampumep, y OOJIBHOIO € CHHApOMaMHU OWBEHTPUKYJSPHOM CEpIACUHOMN
HEJIOCTaTOYHOCTH, TAXUCUCTOJIUYECKON MEPLIATEIIBHOW apUTMUEH U KapAUOMETaIue
npoBesieHre AU HepeHInaIbHOrO AUArHO3a I0CTaTOYHO CIIOKHO, T.K. KOMOMHAIUS 3TUX
CUHJPOMOB 3aKOHOMEPHO IPOCIICKUBACTCS HA MO3JHUX JTallax IIOYTU BCEX CEPIACHHO-
COCY/IMICTBIX 3a00JICBaHUM.
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Ha  tperbem »srtame  ¢opmupyercss  JUAarHOCTUYECKass  THUIIOTE3a.
Jluarnoctuyeckasi TUIIOTE3a — 3TO pabOYUil 1UAarHO3, KOTOPBIM CO3AaeTCsI METOAOM
aHaAJIOTUU Ha OCHOBE CUHJIPOMHOT'O aHAJIN3a.

XapakTepHbIMU YePTaMH TMATHOCTUYECKON TUIIOTE3bI SBIISIIOTCS

- HEIOJIHOTA apryMEHTallUH;

- YHUKAJIBHOCTh AUATHOCTUYECKOM THIIOTE3HI.

HemnonnoTa aprymeHTanuu o3Ha4yaeT, 4YTo pabo4yuil quario3 GopMyiaupyercs
y nocrtenu O00JpHOTO Ha 0a3e JNaHHBIX aHaAMHe3a U (PU3MKAIBHOTO O0CIeTOBaHUS.
Cnenyer uMeTb B BHJY, 4YTO KaK aHAaMHECTHYECKOE, TakK MU (U3HMKAIBHOE
oOcienoBaHre, HECMOTPS Ha CTEPEOTHINM3M HX pean3alid, HE NpPeayCMaTpUBAOT
HEKOTOPBIX BOIIPOCOB, PUEMOB, METOJIOB, KOTOPHIE UMEIOT CYIIECTBEHHOE 3HAUCHHE
JUIsl JUArHOCTUKH OTHOCUTENBbHO peakux 3abosneBanui. Hampumep, npoBeneHue
IPOBOKAI[MOHHBIX MpO0 I JMAarHOCTUKH KPOBOTOUMBOCTH  METEXHATBHO-
NATHUCTOTO THIMA, OLEHKA LIMPUHBI MPOCTPAHCTBA MEXKJAY OTHOCHTEIBHOU H
aOCOJIIOTHOM TYTOCTBIO cep/ilia )i BepupuKkauu ruponepukapia u T.1.

ITox yHUKQJIBHOCTBIO THATHOCTUYECKOW TUIIOTE3BI B JTAHHOM CIIydae, UMEETCs
B BUJY TO, YTO JMArHOCTHYECKas TMIOTE3a T'€HEpUpyeTcs B Ipolecce padoThl ¢
KaXAbIM OonbHBIM. OHa MOXET 3BydaThb OJUHAKOBO, MPH pPabOTE€ C JIOBOJIBLHO
OOJNBIIUM KOJMYECTBOM OOJBHBIX, HAIpPUMEp «TUIEpPTOHUYECKas O0JIe3Hb», HO
apryMeHTAaIys B MOJIb3Y 3TOT0 MPEAIIOIOKEHUS KK IBIIA pa3 cO34aeTcs 3aHOBO.

CunTaerCs, 4yTo B MpOLIECCE FeHEPAMi AUATHOCTUYECKON TMIOTE3bl BO3MOKEH
psia OLIMOOK JIOTUYECKOTO MOpsIIKa:

- OIIMOKA ITOCIICIITHOTO 0000IICHHS,

- OLIMOKa B YMO3aKJIOUEHUH 110 aHAJIOTHH;

- OLIMOKa JOXKHOM MOCIIEeI0BATENBHOCTH.

OmmbKoil mocrenHoro 0000IEeHNs ABISETCA YUEeT JUarHOCTUYECKOW TUITOTE301
HE BCEX, a JINIIb HEKOTOPBIX KIIMHUYECKHUX JaHHBIX. Hampumep, ocnabneHue AbIXaHus
B HIDKHEH J0Jie clpaBa M TYNOW MEPKYTOPHBIM 3BYK B 3TOW OOJACTH MOMKET
npuBecTd K paboueMy JuarHo3dy ITHEBMOHMM, €CIM HE YYecTb OcliabjieHue
OpoHXO(OHMM U CMEILIEHHE CPEeJOCTEHUs] B 3/I0pOBYIO CTOpOHy. Toraa 3To
3a00s1eBaHNE HE THEBMOHMSL, a SKCCYIaTUBHBIN IUIEBPUT UM THIPOTOPAKC.

Omubka B yMO3aKIIOUEHHWH MO aHAJIOIMU IMPOUCXOAMT, Korjna oOoOmaroTcs
IPOLIECChl, HMEIIME pa3Hblii maroreHe3. Hampumep, npu pake nDMIIEBOAa C
nucharnei, BOZHUKIIEM y O0JIBHOTO ¢ BUOPAIIMOHHOW OO0JIE3HBIO, MIPOSBIISIOIICHCS B
OCHOBHOM CHUHIPOMOM PEelHO, BO3MOKHO 3aKIIFOYEHUE O CUCTEMHOM CKJIEPOJACPMUU.

Ommbka JI0)KHOM TOCIEAOBATEIbBHOCTH BO3MOXKHA, €CJIM YMO3aKIIOUEHUE
JIBUKETCS TI0 MYTHU «IIOCJI€ 3TOTr0, 3HAYMUT BCJEACTBHE HTOTO)», TOT/Ia KaK JAJIEKO HE
BCEr/ia IOCJIE0BATEIbHOE BO3HUKHOBEHHUE CHUMITOMOB O3HAYaeT HAIUYUE MEXKIY
HUMU IPUYUHHO — CJIEICTBEHHOU CBS3U.

Tak, BecbMa YacToe COYETAHHE XPOHUYECKOro TmuenoHeppura u
apTepuanbHON TUIEPTEH3MU HE BCErja O3HA4aeT, YTO TUIEPTOHUS SBIAETCS He-
¢dporennoii. Yare Bcero B 3TOM CUTyallud apTepuanbHasi TUTIEPTOHHS OKa3bIBACTCS
TUIEPTOHUYECKON OOJIE3HBIO.
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Ha uerBeptom s3tame ctpoutcs auddepeHunanbHo - JUArHOCTUYECKUM P,
yTo TpeOyeT OT Bpada IMHUPOKONW DJPYAULIHMH C OJHOH CTOPOHBI U HABBIKOB
CUCTEMHOTO MbllIeHust ¢ apyrod. Cremyer oOpaTUThb 0co00O€ BHHUMaHHUE, YTO
mubdepeHMaIbHO -  JAMATHOCTUYECKHM psJl - HE IMPOCTOE MEepEeUHCIICHHE
3a00JIeBaHU, UMEIOIINX OJAWH OTIWYUTEIbHBIN MpU3HAK (BBIICICHHBIN B KayecTBe
BEJYLIEr0 CHUHApPOMA), Ha OOJIbIIME WM MEHbIIKME Tpymnnbl. Pa3nenenue 310
OCYILIECTBIISICTCA HA TATOreHETUYeCKOM ocHOBe. Tak, 3a0oJieBanus1, 00yCIOBIMBAIOIINE
BO3HHKHOBEHHUE  JIUXOPAJKH, TMPEACTABICHbl HWH(EKUUSIMHU, OMyXOJsIMH U
CUCTEMHBbIMU  3a00JICBaHUSIMU  COCJIMHUTEIILHOM  TKaHW. Bbigenserca  Takxke
UCKYCCTBEHHAsI TMXOPaaKa.

Takoro pona BHYTpU CHHIPOMHBIE KJIACCH(DHUKAIIMU YPE3BBIYAHHO IOJIE3HBI,
T.K. TO3BOJIAIOT B JaJbHEHIIEM MPOBOAUTH AUPPEPEHIIUAIBHYIO JUAarHOCTHKY,
UCKJTIouas 3a001eBaHus HE TI0 OJHOMY, a IIeNIbIMU TpyrnnamMu. PaboTa mo cocTaBIeHHIO
T hepeHIMaTbHO-TMarHOCTUYECKOTO psAZia COMPOBOXKAAETCS €ro HamucCaHUEM. ITO
CIIY>KUT TapaHTHEHN TOTro, YTO HU OJHO U3 3a00JeBaHUM HE OyneT 3a0bITO B MpoIecce
b depeHIMaIbHON TMarHOCTUKH.

Ha nsrom stane ocymecTBisieTcss IpOLEcC MCKIIOYEHUS] CUHAPOMHO - CXOAHBIX
3aboneBaHuil B [1Ba odranma. Ha mnepBoM 3Tane MNpPOU3BOAATCA MEXIPYIIIOBBIE
COTIOCTAaBJICHUS M UCKIIIOUEHHE BCeX Ipynin 3aboneBaHuil, kpome oaHoi. Ha Bropoi
(daze IPOUCXOIUT COIMOCTaBICHHE 3a00JIEBaHMM BHYTPH OCTaBLICHCS Tpynmbl U
HCKJIIOUCHHE BeeX O0JIe3Hel, KpoMe OTHOM.

OTO A0cTaTOYHO cliokHasg paborta. Ha mpakTuke oHa OCyIIECTBISETCS B
COOTBETCTBUHU C OCHOBHBIMU MPUHIIUIIAMH AU} PepeHIInaTbHON TUAarHOCTHKH.

OmnpenensitoTcss NTATh OCHOBHBIX MNPHHUUNOB JIUPPEepeHINATbHON
IHUarHOCTHKH.

[TepBblif IPUHIUIT — IPUHIUT CYIIECTBEHHOTO Pa3Inyus.

[IpuHIHMT CyIIECTBEHHOTO pa3MuMsl O3HA4YaeT, UTO HAOII0JaeMblil ciydai
OoJie3HU HE MPUHAMICKUT K CPAaBHMBAEMOMY C HUM BHUIY 3a00J€BaHUM, T.K. B
KJIMHUYECKON KapTHUHE y JTaHHOTO OOJBHOTO OTCYTCTBYET CHHJIPOM, 0053aTElIbHO
MMEIOIIMN MECTO TIPU CpaBHUBAaeMoOU OoJie3HU, uiu rpynmne oosesneit. Hanpumep,
apTepualibHasg THUNEPTOHUS Yy JaHHOrO OOJBHOTO HE MOXET ObITh
BA30pEHAJbHOM, T.K. OTCYTCTBYET CHHJAPOM CTEHO3a IMOYEUYHOU apTepuu (HET
COCYIUCTOTO IIymMa, MOYKM CHMMETPUYHBI KaKk IO pa3MepaM, TaK U
GYHKIIMOHATBHO, MP00a ¢ KAalIOTEHOM OTpHUIaTENIbHAS).

[IpyHUOMO CYIMIECTBEHHOTO pa3lIn4us WMEET M JPYryl0 TPaKTOBKY:
3a00JIeBaHNE HE OTHOCHTCS K CpaBHMBAaeMOMY C HUM BHUIY, T.K. y OOJBHOTO
UMEeTCS  CHUHApPOM  (CHMMTOM), HHUKOTJAa HE BCTpPEUAKIHHCA  TpH
cpaBHuBaeMoM 3abosneBanuu. M.II. KoH4yanoBCkuil yuyui, 4To «HEOOXOIMMO
3HATh HE TOJBKO MOJIOKHUTEIbHBIC, HO M OTPUIATEIbHbIE MPU3HAKH TOTO HWJIHU
JIPyTroro MaToJOTHYECKOro mpoleccay. Hampumep, apTepuanbHas TUMEPTOHUS
HE MOXeT ObITh oOycioBiieHa OoJsie3HblO Hienko-Kymunara, T.K. y OOJBHOTO
UMEEeTCSd CHUHAPOM CTEHO3a Mo4YeuyHoW aptepuu. [IpuHIUN CYyIIECTBEHHOTO
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pa3nuunsi — OCHOBHOM mpuHIUN nuddepeHnnantbHON TUarHOCTUKHA, HO W OH
UMEET OTHOCUTEIbHOE 3HAUeHUE, 0COOCHHO B JIATEHTHOM CTaguu 3a00JE€BaHUN.

BTopo#i mpuHUMI — OPUHIUII HCKIIOYEHUS] 4Yepe3 MPOTUBOMOJIOKHOCTS.
OTOT NPUHIUI MOXKHO CPOPMYIHPOBATH TaK: Y OOJIBHOrO HMEETCS CUMIITOM,
OpsIMO TPOTHUBOMNOJOXKHBIM TOMY, KOTOPBIM 3aKOHOMEPHO BBISABISIETCS IMpH
CpaBHUBaeMOM OOJIE3HMU.

Tperuit npunuun — Ipunyun Hecognaoenuss NPU3HAKO8 — BAXKHEUITUN U
HanboJee YacTo MCIOJb3yeMblid. B nanHOM ciiyyae pedb HUJET O CyIIECTBEHHOM
CXOJICTBE CUMIITOMAa U B TO € BpPEMS — O €r0 OTIUYUTEIbHBIX XapaKTEPUCTUKAX
npu pa3nudHbIX 3aboneBaHusx. Kak pa3 3Th OTaw4ms, WHOTIA JIO0 CTCIICHH
MIPOTHUBOIIOIOKHOCTEHN, W TIO3BOJISIIOT TPOBOANTE nuddepenimanuio. CaMmble 4acThie
npuMmepsl — 3T0 auddepeHuranbHas TUarHoCTUKA CEeplIeYHOM M OpOHXHAIbHON
aCTMBI, OTEKOB CEpPACYHOTO M TIOYEYHOTO TMPOHMCXOXKACHWS U T.a. IlyTh
nuddepeHanuy BeChbMa YIPOIIAETCS, €CJIM PacCMaTpuBaTh CHUMIITOM HE Kak
OTJICIbHO B3ATHIA MPHU3HAK OOJIE3HU, a KaK COCTaBISIONLYI0 cuHapoMa. Hampumep,
yIylibe TpU OPOHXUANBHOW acTME — COCTaBJISIONMIAas OPOHXO - OOCTPYKTHBHOTO
CUHJIPOMA, a MPU CEPACYHON — CUHIpOMA CEPJICUHON HEAOCTATOYHOCTH.

UYerBepToiii npuHiun - Illpunyun uHOyKmueHo2o Oougg@epenyuaibnozo
ouaeHo3a MPEeAyCMaTPUBAET MOCTOSIHHYIO paboTy B Oubnuoreke. [lo mpoureHun
COOTBETCTBYIOIIECH TMpeanojaracMoMy 3a00J€BaHUIO JIUTEpPaTypbl HEU30€KHO
BO3HUKAET MOTPEOHOCTh MOBTOPUTH OOCIenoBaHUEe O0JbHOrO C uUKcauen
BHUMaHUs Ha crOenupuueckux NposBieHUSAX Oone3nu. Hanpumep, npu
MOJIO3PCHUHM Ha THUMEPTPOPUUCCKYIO KAPAHMOMHOMATHIO TMOBTOPHUTH MAIBITAIIAIO
cepauna s BepuuUKaIUM JBOWHOrO BEPXYIIEYHOTO TOJYKA, AyCKYJIbTALUIO
Cepala JUIsl BBICIYIIUBAHUS TOTIOJTHUTEIBHBIX TOHOB U T.J.

[TpuHIMN WHIYKTUBHOTO JU(QPEPEHIINATBHOTO TUArHo3a CIYXHUT BOKHEHIIIM
WHCTPYMEHTOM TIPH Ha3HAYCHWUW JOTIOJHHUTEIBHBIX HCCIENOBaHWNA. B cymHoCTH,
nporpaMma  JOTIOJHUTEIBHBIX HCCICAOBAHMA pealu3yeT eIie OAWH IPUHIIHIT
nudepeHInanbHOr0 TMarHo3a.

[IsaTeIil TpUHUKMO — npuHYyuUn nposepku ouazHo3a. B 3aBUCUMOCTH OT ciydas,
MPOBEPKA JMArHo3a MOXKET OBITh OO OYEHb KOPOTKOHM (B CaMBIX MPOCTHIX CIydasix
OHa HE HYXHA), MO0 MPOJOIKUTEIHLHOU, TPYIHOHN /U Bpada u O6oipHOTO. MHOTIA
MIPUXOJIUTCS JIBUTATHCS OT MPOCTBIX METOJOB K Bce Oosiee W 0ojee CIOXKHBIM, €CITH
MIPOCTHIE M HEOOPEMEHUTEIBLHBIC CITOCOOBI JMATHOCTUKA Ha MOMEHT MX MCIIOJIb30BAHMS
HE Jal0T ONpEIENICHHBIX pe3yiabTaroB. [103TOMy, HecMOTps Ha pa3pabOTKy TaKuX
COBPEMEHHBIX CIIOCOOOB JMAarHOCTHKH, KaK yJIbTPa3ByKOBBIC, KOMITBIOTECPHBIC
ToMorpaduyecKue U T.11., CIeAyeT UMETh B BUIY, YTO JIJIsl IOCTAHOBKH OKOHYATEILHOTO
IMarHo3a MOJKET IIOHAamoOWThCsT Oojiee WIM MeHee UIMTelbHOe HaomoneHue. Mnes
nvarnosa myteM HaOmromenus (diagnosis per observationae) oTHIOIb HE IACCHBHA.
3amavya Bpaya Ha ATOM 3Tale — AKTHMBHO BBISBIIATH HOBBIC TNPH3HAKU M JHHAMHKY
MPEICYIIIECTBOBABIINUX MIPU3HAKOB 3a001eBaHMsI[2 ].

OngHuM W3 BapuUaHTOB TOCTAHOBKU JWArHo3a ITyTEM HAOJIOJCHUS SBISETCS
ouaenos no neueonomy s¢hghexmy (diagnosis ex juvantibus). Knaccumuecknii mpumep
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TaKOW  JUArHocTukun — AuddepeHimanbHas  AUArHOCTHKAa — HecHelu(puueckoro
BOCMAJIMTEIBHOTO TIpollecca B JIETKUX M TyOepKyne3a IyTeM Ha3HaYeHHs
Hecrenupuueckol aHTHOaKTEepUalbHOM Tepanmuu, a 3aTeéM HpPOTHUBOTYOEPKYJIEC3HOTO
JICUCHMUSL.

Kak caMocTosiTenbHBIN cOCOO NMATHOCTUKM OINKMCAHA MOCTAHOBKA OUACHO3A
no pesynomamam onepayuu (diagnosis sub operatione). DTo penkuii crnocod
muarHoctuku. OnucaH ciydail HaOmoieHus1 00JIBHOTO C BEAYIIMM CUMITOMOM O0JIeit
B xuBoTe. llpu KoMmmbroTepHON TOMOTpaduu B OpPIOMIHOW MOJIOCTH OBLIO
BEpU(PUIIMPOBAHO  OIMYyXOJIEBUAHOE  OOpa3oBaHWEe, IO  TOBOJY  KOTOPOTO
npeanpuHuManack janapockonus. [lpu peBu3uM OpIOIIHONM TOJOCTH OMyXOJIU HE
obHapy>keHo. [Ipu Ouoricun 1 mocieayromeM MOp(OIOTHISCKOM UCCIIEIOBAHUN COCYIOB
OpBDKEHKH MMOCTaBIICH JUAarHO3 HOJIO3HOTO MOJTHAPTEPHUTA.

[locTanoBka nuarHo3a IMyTeM HaOJIOACHHUS BO3MOXKHA HE BCErla, a JIMIIb B
Han0oJIee CIOKHBIX U MPOTHOCTUYECKHX OTHOCUTENBHO «O€300MTHBIX)» CIydasix.

Pemenue o npoBepke pabouero auartosa, 1upGepeHIManbHy0 TUarHOCTUKY U
(GOopMyJIMPOBKY KIMHUYECKOTO JAMArHO3a OCYIIECTBISIOT B TEUEHHE HECKOJIBKUX
MUHYT, KaK 3TO JEJIal0T TEPaneBThl MOJUKIMHUK Ha aMOyJaTOpHOM MpHUeMe H
HECKOJIBKUX CYTOK B KIIMHUKAX.

[TocTaHoBKa TOYHOTO AMArHO3a MHOTJA CONPSKEHA C HEONPABIaHHO BBICOKUM
PUCKOM HEKOTOPBIX AMArHOCTHYECKUX TecToB. Ha3Hauas OuoNcHIO MeYeHHu, NOoUeK U
T.JA., Hy’)KHO OBITh a0COJIOTHO YBEPEHHBIM B UX IO0Jb3€ JJIA JaJbHEHILIEro jJe4eHusl.
[lepen mpoBeneHUEM ONMAcCHOIO MCCIEAOBAHUS HEOOXOJIMMO OIIEHUTh BEPOSITHOCTb,
MOCJIEJICTBUS U 0OpaTUMOCTh BO3MOKHBIX OCHOXKHEHHH. CaMoe TIIaBHOE, YTO HY)KHO
cenaTh Nepe]] Ha3HAYCHUEM «IIIMPOKO3aXBATHOTO» 00CIIEIOBAHMS, 3TO CIIPOCUTD CeOs,
KaK TOBJIMSIOT €ro pe3yJbTaTbl Ha JalbHEHIee JedeHne. Bo BcskoMm ciyuae,
UCKYCCTBO 00cnenoBaTh OOJBHOTO BO MHOIOM CHHOHMMHYHO HCKYCCTBY
JIMArHOCTUPOBATh M 3WXKACTCI Ha TIyOOKMX 3HAHMSIX OOMIMPHOTO CHEKTpa
MaTOJOTUYECKUX MPOIIECCOB, COOCTBEHHOM OIIBITE W 3JPABOM CMBICIIE Bpaya.

[Ipumenenue Metoauku JUPPEepeHInanbHON JUArHOCTUKM MO  OJJHOMY
BEAYyIIEMY CHHIPOMY IIJIOJOTBOPHA, HO MHOTAA, OCOOEHHO TMPU CJIOXKHBIX,
MHOTOCUHAPOMHBIX KIMHUYECKUX KapTHHAX MOHO-CHHAPOMHBIN Tu(depeHIInanbHbIHI
JIMarHO3 HE MPUBOAMT K ycnexy. /luarHoctuyeckas runoresa (pabounii AMarHos) He
OKa3bIBAETCS HU IMOATBEPKICHHOW, HH OTBEpPrHyrod. B 31Ol curyauum Bce
MPUXOJUTCS HAYMHATH CHAdYalia, BBIJIEISASI IPYTO CUHIPOM B Ka4€CTBE OCHOBHOTO.
[Ipu Oe3yCHemHoOCTH 3TOM TOMBITKH ClEAyeT NepelTtu kK auddepeHnuranbHoi
JTMArHOCTHKE TI0 TPEThEMY CHUHIPOMY H T.JI.

Boo0111e ipy MOIMCHHIPOMHBIX MPOIIECcaX MHOTIA 11eJIECO00pa3HO B3TSHYTh Ha
Bemu Oojiee MHUPOKO: BCE MHOTOOOpa3ue KIMHUKH MOXET ObITh OOYCJIOBJIEHO HE
OJHUM 3a00JI€BaHMEM, a UX COUETaHUEM. B-TpeThHx, coueTaHne CHHAPOMOB JOJDKHO
HABOJIUTH HA PA3MBIIIIJICHUS O BO3MOKHOCTH 3JI0Ka4Y€CTBEHHOTO 3a00JIeBaHUSI.

Hasnauenue skcnepmuvix cucmem Oughghepenyuanvhol OuacHOCmuKky U ux
ocobeHHoCmU.
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CoBpeMeHHbIE TEXHUYECKHUE BO3MOKHOCTH MO3BOJISIIOT BBINTH HAa KAYECTBEHHO
HOBBI YpOBEHb MPEJCTABICHUS TEUYEHHUs 3a00JICBaHUSA, a MMEHHO BHU3yaJlbHO, Ha
OCHOBE  COOTBETCTBYIOIIMX  MAaTEMaTHUYECKUX  MOJENEH,  IMPOCTPAHCTBEHHO
CMOJENUPOBATh THUIIOBOE PA3BUTHUE MATOJOTHYECKOrO Ipolecca MPU KOHKPETHOM
3a0oieBaHUU. YK€ ceiyac, Ha COBPEMEHHOM JTalle pa3BUTHS MEAUIIMHBI,
MH(OPMAIMOHHBIE HATPY3KU JOCTUTAIOT MPEIENIOB YETOBEYECKUX BO3MOMKHOCTEH.
Bo3nukaer awiemma: n1u00 >KepTBOBAaTh MOJHOTOM aHaiu3a WHGOpMAIUH, JTUOO
IIMPE HCHOJIb30BAaTh PA3JIMYHBIE METOJABl KOMIIBIOTEPHON MOIIEPKKA IPUHATHS
pemieHnii. MEIUIIMHCKHE SKCIEPTHBIE CUCTEMBI TO3BOJSIOT Bpady HE TOJIBKO
MPOBEPUTH COOCTBEHHBIEC JIUArHOCTUYECKHUE MPEANONIOKEHHS, HO U OOpaTUTHCS K
KOMIIBIOTEPY 32 KOHCYJIbTAIIUEN B TPYAHBIX TUATHOCTUYECKUX CIydasix.

BBoaumast uHpopmaiyisi MOKeT ObITh HE TOJBKO TEKCTOBAsI, HO U Ipaduueckas,
B BUJIC KapIMOTpaMM, peHTreHorpaMMm U T.1. CucTteMa aHalu3upyeT BCE MapaMeTphl,
YUUTBIBAs UCTOPHUIO OOJIE3HM MAIlMEHTa, XPAHAIIyIocsa B 0a3e JaHHBIX, U MpeJjaract
Bpayy CBOW BapWaHT [JWar€Ho3a W BO3MOXHBIX neWictBud. Ilpm 3TOoM oOHa
OCHOBBIBaeTCI Ha 0a3e 3HaHUNA KBaTU(UIKMPOBAHHBIX CIELUATUCTOB, KOTOpas
co3faBajiach Mpu pa3zpaboTke mporpammbl. [losTomMy Takyro cuCTeMy IpaBUIIbHEE
Ha3BaThb  «CHpaBOYHUK-KOHCYJIbTaHT». KOHEYHO, OKOHYATEIbHOE  PEIICHUE
MIPUHUMAET Bpady.

[Tockonpky 3Ta cdepa TpPUMEHEHHS OYEHb OTBETCTBEHHA, CYIIECTBYIOIIUE
DKCHEPTHBIE  CUCTEMbI  HMCHOJIB3YIOT  JOCTATOYHO  CIIOKHBIE  AJITOPUTMBHI,
YMEHBIIIAIOUIME BEPOSTHOCTh HEBEPHBIX JACHCTBHI, MMOATOMY 34E€Ch TPYIHO
pPacCUMTHIBATh HA YHUBEPCATBLHOCTh U MHOTOMPO(PUIBHOCTD.

OnHa U3 caMbIX U3BECTHBIX B MUPE KOHCYJIbTAIIMOHHBIX SKCIEPTHBIX CUCTEM —
MYCIN, mnpenHazHadeHHass I MEIUIMHCKOW JUArHOCTUKH HWHOEKITMOHHBIX
3a00J1IeBaHUI KPOBH, COTIOCTABIISIET CUMIITOMBI UCCJIETYyEeMON 00JIE3HU C CUMIITOMAaMH
OoJie3HEHN, HaKOIUICHHBIX B 0Oa3ze 3HaHuWil. Bpau oTBeuaer Ha Bompockl OC o
CUMIITOMaxX OO0JIE3HM, a 3aTeM, MOJYy4YHB JOCTATOYHO (akToB, IC moMOraeT Bpady
MIOCTAaBUTh AUATHO3 U JA€T PEKOMEHIALUH T10 JICYEHUIO.

B kadecTBe mpumepa pOCCHIICKON pa3pabOTKU MOXKHO TMPUBECTH KOMILIEKC
PODIC (Peructparop Onenkn DyHKIIMOHATBHO-DOMOIMOHAIBHOTO COCTOSHHUS).
Cucrema COCTOMT M3 KOMIUIEKCAa JAaTYMKOB W TPOTrPAaMMHOTO OOeCIeueHus, C
MOMOIIBI0O KOTOPBIX MPOM3BOJUTCS JUArHOCTUKA U AHAJIM3 COCTOSHUSI OpraHu3Ma.
OnHa MOKET OCYIIECTBUTH MOAOOP MPEmapaToB sl KOHKPETHOTO YEJIOBEKa, MPOBECTH
YaCTOTHYI0 M I[BETOTEpanuio (C HCIOJIb30BaHUEM OOpaTHOM CBs3H), OINPEIACIUTH
TOPMOHAJIbHBIA TPO(UIIL U PUCK OMACHBIX BUAOB 3abojeBaHuid. Takum 00paszom,
PO®IC npoun3BOAUT HE TOIBKO OLIEHKY, HO U YIIPABJIECHUE COCTOSTHUEM 3/10POBBSI.

Ixcnepmuasn cucmema JJUH

C 1enplo TMOBBIICHUS KauyecTBa JAUATHOCTUKU W APHEKTUBHOCTH JICUCHHS
KPUTUYECKUX COCTOSHMU y gered B MockoBckom HHWWM nepuatpum u neTckou
XUpYprum cozgaHa skcneptHas cucrema JIMAH, opueHTMpoBaHHas Ha peEIICHHE
3a/1a4ud pacro3HaBaHUsl HEOTJIOAKHOTO COCTOSIHUS Y JIETeM B TEPMUHAX CHUHIPOMA WU
HECKOJIbKUX CHHJPOMOB (TOUYHEE, XapaKTEPHU3YIOIIUX HX COCTOSHUM, KOTOpBIE
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OTpaXKaloT CTENEHb BBIPAKEHHOCTH CHUHAPOMA) MpPU MPEAbSIBICHUU IPU3HAKOB
3a00J1eBaHUH, 0] KOTOPBIMH CJIEYET MOHUMATh aHAMHECTUYECKUE, KIIMHUYECKHUE U
1abopaTopHbIE NPOSBICHUS .

ba3za 3nannii C comepxut onucanus 34 CHHAPOMOB, KOTOPBIE BKIIIOUAOT 84
cocTtosiHUA. {151 CUCTeMBbl 3TO CHHUCOK JAMArHOCTUYECKUX MPEANOIONKEHUN-TUIIOTES.
baza okcnepTHeIX 3HaHMM Bpada-peaHuMarosiora coiepxuTr Oomee 1000
JTUArHOCTUYECKUX KPUTEPUEB W 3aKIIOUECHUN O JAMHAMHUKE Pa3BUTHS HEOTIIOKHOIO
COCTOSIHHUSI.

C nenbto yckopeHusi pabOThl CHUCTEMbl, OPUECHTUPOBAHHOM Ha YrpoKarouue
KU3HH COCTOSIHMS, BCE MHOKECTBO CHHAPOMOB MOApa3feneHo Ha 14 rpynn B
COOTBETCTBUM C MPEOOIaIalOIIMMU HAapyWIEHUSIMH CO CTOPOHBI TOM WM HHOMU
CUCTEMBI JKU3HEOOeCIeueHus, U Kaxzaas rpynmna uMeeT cBou IuddepeHuupyronme
CUMIITOMBI.

3HaHUS O CUHIPOMAX MPEACTABICHBI TAKUM 00pa30M, YTO OXBaThIBAIOT:

-YCJIOBHE BBIIBM)KEHHUS! TUIIOTE3bI O BO3MOKHOCTU BO3HHUKHOBEHUSI CHHJIIpOMA,
KOTOPOE SIBJIIETCSI HEKOTOPOH JIOTHYECKON KOMOMHAIME CUMIITOMOB;

-KJINHUYECKYIO KapTUHY, TO €CTh CUMIITOMBI 3a00JI€BaHMS;

- He0OXOIUMBIE U JOCTATOYHBIE YCIOBUS JIJIsl HOATBEPKACHUS TUIIOTE3bI;

-UH(OpPMALMIO O JOIMOJIHUTENBHBIX CHHJIPOMAaxX, COCTOSIIMUX B HEKOTOPBIX
OTHOILIEHUSX C  paccMaTpuBaeMbIM: 1)  HPUYMHHO-CIEACTBEHHBIE  CBS3H,
npeanoiaralomye UHPOpMaIMo O CHHAPOMAaX, KOTOPbIE MOTYT OBITh HPUYMHON
JAHHOT'O CHHJIPOMa WJIM, HA000POT, SIBISTHCS €ro CIEACTBUEM; 2) BPEMEHHBIE CBA3H,
MO3BOJISIONIME KaK MPOTHO3UPOBATh COCTOSIHHE peOEHKa, TaK M BOCCTAaHABIMBATH
BO3MOXXHBIM aHaMHe3 00Jie3HU; 3) acCOIMATUBHBIE CBSI3U, JAIOIIME BO3MOXKHOCTH
YUUTHIBATh, HA (DOHE KAKUX COCTOSIHUUA MOXKET Pa3BUTHCA AHHBIA CUHAPOM, (DOHOM
JUISl KAKUX CHUHAPOMOB OH MOXET CIY’)KHTh U C KAKUMU CHHAPOMAMU MOXKET OBITh
COBMECTHUM, TO €CTh KAKUE CUHAPOMBI MOTYT BCTPEUYATHCS OJTHOBPEMEHHO;

- MH(OPMAIUIO O COCTOSHUAX, B3AMMOUCKIIIOYAIOIINX IPYT IPYra;

- cBenieHus o AuddepeHIMpPyEeMbIX CUHIpOMax (CUHAPOMaX-KOHKYPEHTaXx).

Bce 3HaHuA 0 cHHApOMAaxX MOAPA3AEIIAIOTCS Ha AEKIApPATUBHBIC - I ONMCAHUS
camMoro cuHapoma (KJIMHUYECKass KapTHHA, JOINOJHUTEIbHbIE CHHAPOMBI) - U
NPOLEIYyPHbIE, YKa3blBalOIIME Ha TO, KakK WCIONb30BaTh 3HAHUS B IIpolecce
JUArHOCTHKH.

OyukuuonanbHast cxema JWH coorBercTByil cxeme knaccuyeckon OC:
uHTepdeic, OJOK MNpeAcTaBiIeHUs 3HAHUM, OJOK MeTa3HaHWil, OJIOK MexaHu3Ma
JIOTUYECKOTO BBIBOJIA, OJIOK paboueit 06iacTu, OJIOK MOMOJHEHUS W MOACPHU3AIMNU
3HAHUM.

HUnghopmayuonno-ouacnocmuueckas cucmema no Hacie0CmMEeHHbIM O0NE3HAM
y Oemeli «/{uazen.

Cucrema "JIMAT'EH" - npenHa3zHaueHa 1711 KOHCYJITaTUBHOM OMOIIM Bpayam
IpU JTUATHOCTUKE PEAKO BCTPEYAIOIIMXCS U TPYJHO pPacro3HaBaeMbIX 3a00JeBaHUN
HACJIEICTBEHHOW IPUPO/IbI Ha J0Ja00PaTOPHOM 3Tare 00CIeI0BaHUS.
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baza 3Hanuii cucrembl BkiIouaer cBeaeHuss o 1200 MOHOTreHHBIX U
XPOMOCOMHBIX OOJE3HSIX, a MOAYJIb BU3YyaJIbHOTO NPEICTaBICHUS NAHHBIX - Oojee
1000 doTorpaduii 60IbHBIX C HACIEACTBEHHBIMU OOJIC3HSIMU.

Cucrema BKIIIOYAET TPU OCHOBHBIX OJIOKA:

- TMarHOCTUYECKUH, BhIatomuid qudpepeHnnanbHo-AMarHoCTUYECKUN psij;

- CIIPaBOYHUK, KOTOPBIA MPEOCTABISIET MOJHYI0 HHPOPMAIIMIO O MPU3HAKAX U
CUHAPOMAX, XpaHIIIMUXCA B cUCTeMe (OpPUEHTHUPOBAH B MEPBYIO OYepeb Ha Bpaya-
neauaTpa MMpoKoro mpoduis);

- apXuB, KOTOpBIM oOecnedyrBaeT XpaHEHHWE W TOBTOPHOE MCIOJIb30BAHHE
JAHHBIX O TMarHOCTHPOBAHHBIX OOJIbHBIX.

Cucrema MoXeT OBbITh HCIOJNB30BaHA TMPH  pEHICHHH BOMIpoca O
peaBapUTEIbHOM (0J1a00paTOPHOM) AMArHO3€ MPHU MOJI03PEHUH HAa MOHOTEHHYIO U
XPOMOCOMHYIO MaTOJIOTHIO KaK CIIPaBOYHAs CUCTEMA, a TAK)KE B YUEOHOM IpOILIECCe.

Cucrema "JIMAI'EH" peamnsoBana mns IBM-coBMECTMMBIX NEpCOHAIBHBIX
KoMmnbloTepoB. IIporpamMmmHoe obecneuenue HamucaHo Ha si3bike Borland C++ wu
dbynkuuonupyer noag MS DOS.

Oxcnepmuas cucmema Mymanm

Cucrema Mpymanm o0ecrieuuBaeT TMPOBENCHUE IEPBUYHOIO CKPUHHUHIA
3a00JIeBaHUN C LEIbIO MOITYYEHHs] JUArHOCTHUECKOM HH(OpMAaIH, HE0O0XO0IUMOU
JUIsL OpraHu3anuu Oojee yriyOjieHHOro oOcienoBaHMs mainueHToB. IIpennaraemslii
noaxoa K Jud@epeHInanbHON JUAarHOCTUKE OCHOBAaH Ha WHTEPBBIOMPOBAHUU
NALMEHTa IO OIIPENEIIEHHON CXEME.

Bnauane mnauuMeHTy mpeasiaraeTcsi OTBETUTh HA MEPBUYHBIA (OCHOBHOM)
OMPOCHUK, BKIIIOYAIOIIMKI MAaCIOPTHBIE U HEKOTOPBIE AHTPOIIOMETPUYECKUE JTAHHbBIC
(Macca Tena, MyJbC, apTEpUAILHOE [ABJIEHUE), JUYHBIA U CEMEHBbId aHamHe3,
NepevYeHb OCHOBHBIX %aj100, OObIYHO NPHUBOAAILIMX MallMEHTa K Bpauy-Te€pamneBTy.

Ha ocHOBaHMM KOMIBIOTEPHOW OOpabOTKH OTBETOB IMALMEHTA JAENIaloTCs
3aKJIIOYEHUS] JBYX THIIOB:- O HaJW4YUM PHUCKA ONPEIEICHHBIX 3a00JIeBaHMM
(HampuMep, HWIIEMUYECKON OOJIe3HH Cep/illa, CaxapHOro auadera, XPOHUYECKOTO
OpoHXHTa, paka JIETKUX U Jp.). B aToM citydae npu oTCyTCTBUU ka0l yKa3bIBaeTCs,
KaKue JOIOJHUTENIbHbIE MCCIIEIOBAHUS CIEAYET MPOBECTH;- MPU HATUYUH TE€X WIH
UHBIX JKallo0 TaIUEeHT aJpecyeTcss K COOTBETCTBYIOIIEMY JIOMOJHUTEIBHOMY
(criennan3upoOBaHHOMY) OINPOCHUKY, COAEpXkalleMy YriyOJeHHYI0 MpopaboTKy
KOKIOTO CHUMIITOMA TI0O pa3IMYHBIM XapaKTePUCTUKAM, HampuMep, TOodyHas
Jokanu3auus ~— Oosield, WX  XapakTep, HUppaadalus, MOPOJOKUTEIbHOCTD,
COITYTCTBYIOLIME SIBJICHUS, YCJIOBHS MpEKpauleHuss U KypupoBanus. s sTtoro mno
KOKJIOMY pazJiey MpeyiaraeTcss Habop albTepPHATUBHBIX OTBETOB.

[Ipu 00paboTKe MOJYYEHHBIX OTBETOB JOMOJIHHUTEIBHO HCIONb3YIOTCS TAKUE
AJIIEMEHThl OCHOBHOTO ONPOCHHMKA KakK, HalpuUMeEp, CBEIEHUS O Ioje, BO3pacTe,
aHamHese, ¢akTopax puckKa M Apyrux xkajmodax. Ha stom ocHoBanuu Qopmupyercs
JMAarHOCTUYECKOE 3akioueHue B (opme cuHjapoma (Hampumep, cepiedHas WM
Jero4Has HEJOCTaTOYHOCTb, CHHAPOM MajoaldcopOalu U Ap.) WIA ONPEIeICHHOM
HO30JIOTMYECKON €MHMIIBI C YKA3aHUEM CTEIIEHU €r0 BEPOSITHOCTH B COOTBETCTBUU C
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KOJIMYECTBOM HWH(POPMAITMOHHBIX CHHJPOMOB, MOJydeHHBIX OT OosibpHOTrO (50-75%,
76-95%, >95%). Bpau n0/KEH YYUTHIBATh, YTO TUATHOCTHYECCKOE 3aKJIFOUCHUE HOCHUT
pEeKOMEHJIaTeIbHbIM XapakTep. B panbHeiieM Bpau MOXET MPOBECTH Oolee
yrayOieHHoe oOcCieloBaHUE MAlleHTa, 3aBels B CHUCTEME JIaHHble OOBEKTHBHOTO
OCMOTpa TManueHTa (OCMOTpP TOJIOBBI, »HBOTa, HOT M T.I.) U PE3yJbTaThl
JOTIOJTHUTENBHBIX METOJIOB UCCIEI0BaHUs (aHAIM3bl KPOBU, MOUH, Kajla, MOKPOTHI U
T.A.). B pe3ynbTare cucrema yrouHsieT paHHEe BHICTABJICHHBIC IMarHO3bI.

[Ipy HanMuUMM HECKOJBKUX >Kajo0 TMalMUeHTy Tpeajaraercsi HECKOJIbKO
CHEIUATM3UPOBAHHBIX OMPOCHUKOB, MO pe3yJbTaTaM OTBETOB Ha HUX (HOPMHPYETCS
JTMAarHOCTUYECKOE 3aKITI0YEHHE.

DKcnepTHas cucteMa MyTaHT COCTOUT U3 CIAEAYIOMIMX MOACUCTEM:

- nojcuctema koncynbTanuit (11K);

- noacucrema nonoiaHenus 3Hanui (11113).

Mogensro IIPEICTABICHUSA 3HAaHUU OIHNCHIBACMOH 93C SIBIIICTCS
MPOAYKIIMOHHAS CUCTEMA.

daxkronornyeckuMu 3HaHusAMU (6a30ii pakToB) IC MyTaHT SBISIOTCS:

- kapta nepBuyHoro omnpoca (KI10) u cnermanusuposannbie onpocHuku (CO);

- CIIMUCOK JIMarHOCTUPYEMBIX 3a00JICBaHUM;

- CIIMCOK aHAJIM30B, PEKOMEHITYEMBIX CUCTEMOM;

- CIIMCOK aHAJM30B, KOTOPbIE MOTYT OBITh CJi€JaHbl B JAaHHOM MEIUIIMHCKOM
YUPEKICHUY;

- CIIMCOK Bpayew - CEUUAIINCTOB, PEKOMEHIYEMBIX CUCTEMOMN;

- CIOUCOK Bpadeill - CHEeHHAIMCTOB, KOTOPBIMM pacrojlaraeT JaHHOE
MEIUIUHCKOE YUPEKICHHE.

[Tpouenypubie 3HaHus (0a3bl 3HAHUM) JJISI CUCTEMBI COAEpKaT MpaBuia JBYX
THUIIOB:

- npaBuJio 1-ro tuna - Ecnu (ycioBue), To (MEIULIMHCKOE 3aKIIOUEHUE);

- mpaBwio 2-ro tumna - Ecnu (ycnmoBue), To (CIUCOK OMPOCHUKOB). 3/1€Ch
YCIIOBUEM SIBIIICTCS CITUCOK BBIOPAHHBIX SKCIIEPTOM BOIPOCOB U3 KApThl MIEPBUYHOTO
Omnpoca U OJHOTO U3 CHEHUATM3UPOBAHHBIX OMPOCHUKOB.

MenuiuHcKoe 3aKII0YeHIE BKITI0OUaeT B ce0sl:

- CIIMCOK MPEIO0IaraéMbIX JUarH0o30B;

- CIIMCOK PEKOMEHIYEMbIX CUCTEMOW aHAJIU30B;

- CIIUCOK PEKOMEHAYEMBIX CUCTEMOM BpAadyeu-CIIEeIUaINCTOB.

Cnucok OMpOCHUKOB COJCPKUT HOMEpa CIEeHHAIM3UPOBAHHBIX ONPOCHUKOB,
KOTOpbIE HEOOXOIUMO TMPEJIOKUTh TMalMEHTy JJIsi YTOUYHEHUS MEAUIIMHCKOTO
3aKJTIOYEHHUSI.

ba3za 3HaHWii COCTOMT M3 JBYX 4YacTe€, B KaXIOM W3 KOTOPBIX XpaHATCSA
npaBuia TOJAbKO ogHOro tuna. Kaxknoe npaBuiio mpeactaBieHo ogHUM TepMoM. Bee
TEPMbI, COOTBETCTBYIOIIME TMpaBUIaM, OTHOCSAIIMMCS K OJHOMY OIPOCHUKY, H
rpynnupyroTcst B oauy uenb. Kaxnoe npasuiio npu 3aHeceHu B b3 aBTomaTtnuecku
MOJIy4aeT YHUKAJIbHBIA HOMEDP, KOTOPBIM HE MOXET ObITh MOAUHUIIMPOBAH, H
yaansiercs u3 b3 ToJlbKO pHU yIalleHUH 3TOro MpaBuia.
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Mexaun3zm BbiBoja OC MyTaHT 3aKilO4aeTcsi B COIMOCTABJICHUU OTBETOB
MAlMEHTa Ha BOMNPOCHI KAapThl MEPBUYHOTO OIMPOCA U  CIEHUATU3UPOBAHHBIX
ONPOCHHUKOB C YCJIOBHOM uacThio mpaBwi u3 b3. Ilockonbky 3amauedl HaHHOM
CUCTEMBI SIBIISIETCS BBISIBIICHHE BCEX BO3MOXHBIX MPEABAPUTEIIBHBIX 3aKIKOUYEHUN, TO
ISl €€ pElICHUs MPUMEHSETCS MNpsAMOW BbIBOA. IIpu 3TOM B 3aBUCUMOCTH OT
OTHOILIEHHS KOJIMYECTBA OTBETOB MAIIMEHTA, COBIIABIINX C YCIIOBHOW YaCThIO MPAaBUIIA
1-ro Tuma, Kk o0IIEMYy KOJMYECTBY YCIOBHUM B JaHHOM MpaBUIie, CUCTEMA pa3inyaeT
TPH CTENEHH IOCTOBEPHOCTU JUATHO30B:

- quarno3 manosepositeH (50-75%);

- TuarHo3 BepositeH (76-95%);

- TMarHo3 BechbMa BeposTeH (0onee 95%).

Jl1st paboOTHI CO 3HAHUSIMU BPa4-3KCIIEPT UCIIOIB3YET JBE MOJACUCTEMBI BEACHUS
b3, kaxnas w3 KOTOpHIX MpeAHa3HadyeHa Uil padOThl CO 3HAHMSIMU 1-TO WM,
COOTBETCTBEHHO, 2-TO THIIA.

Kaxnas u3 nmojacuctem npeasiaraet S3KCIEPTy CIASAYIOUINE BUABI paOOTHI:

- BBOJ, HOBOTO TIpaBuiia B b3;

- Koppekuus npasuia B b3;

- yaaneHue npasuiia u3 b3;

- mpocMoTp b3.

[Ipumenenuem 0a3bl 3HAHUW cuUcTeMbl MyTaHT ObBUIO €€ COBMECTHOE
UCIIOJIb30BaHUE ¢ 0a301 JaHHBIX MEAUIIMHCKUX KapT. JlaHHBINA MOJIX0J1 TTO3BOJISIET HE
TOJIKO XPaHUTh Pe3yibTaThl C€aHca pabOThl CUCTEMbI C MAIMEHTOM, HO U JaeT
BO3MOXXHOCTh Bpauy 3aHecTd B BJl cBou coOCTBeHHBIE HAOJIOACHUSA, PE3YIbTAThI
aAHAJIN30B U T.II.

B sTtux cucremax peann3oBaH HMHTEPAKTUBHBIM IOAXOJ B MCIOJIb30BAHUU
AKCIIEPTHOM CHCTEMBI, KOTJIa B PE3yJbTAaT€ OTBETOB IMAIMEHTa HEMOCPEICTBEHHO
dbopmupyetcs 3akitoueHue. OaHAKO aBTOPHl COWIM BO3MOXKHBIM HCIOJIb30BAaHUE
DKCHEPTHOW CUCTEMBI MYTAaHT M B CKPBITOM PEKHME B Kau€CTBE KOHTPOIUPYIOLIEH
CHUCTEMBI.

Oxcnepmuas cucmema FIRSTConsult

Pecypc FIRSTConsult (npexnee Ha3Banue - PDxMD) siBisercs yacteio MD
Consult Clinical Knowledge System. Dta cucrema Hay4HO OOOCHOBaHHOM
AIEKTPOHHON KIMHUYECKOW HHGOpPMAllMK O NEPBUYHONM METUIIMHCKONH ITOMOIIH
npeaHa3HaueHa Ui YIY4YII€HUs MpoLecca MNPUHATHUS PEIICHUN CHenualiucTaMu
MOCPEJICTBOM MPEAOCTABICHUS CICIMATU3UPOBAHHBIX JUATHOCTUYECKUX CPENICTB U
HEMPEPHIBHO OOHOBJISIEMBIX JAHHBIX O TMOCIAEIHUX TEHJSHIUSIX B 00JIaCTH
JUArHOCTUKM, BapHaHTaX BEJCHMS MAIMEHTOB U pE3yJibTaTax JICUCHHUS MallMEHTOB.
Ona o6OecrieunBaeT 3¢G(PEKTUBHOE TPUHATHE PELICHUM, cOYeTas IMOJXO0Jl Ha OCHOBE
NepeIoBON MPaKTUKKW C THOKOCTHIO, HEOOXOIUMOW [Jis y4eTa WHIWBHUAYaJTbHBIX
pa3auuuid MEXJy MalMeHTaMH W TPEANOYTEHUN Bpaya; YCKOPSET KIMHUYECKUE
UCCIIEAOBAHUSI C 1LENbI0 IOCTAHOBKHA [JIMArHO3a W ONTHMHU3HPYET PE3YIbTATHI,
npemyiaras  IUIAHAPOBaHWE HAyYHO OOOCHOBAaHHOTO JICYCHHWS W TOBBIMIAS
3¢ (HEeKTUBHOCTh HMCIOJIb30BAaHUS BPEMEHH M PECYpPCOB; CHIDKAET PHUCK OLIMOOK U
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yIIy4IIaeT KIMHAYECKYI0 JTOKYMEHTAIIUI0, TMPEAOCTaBIISAsI BCEOOBEMIIONIYIO M
noctosiHHO oOHoBisiemyto uHpopMmarmio. Pecypc FIRSTConsult noctymen B Tpex
dbopmarax: OH-TAWH, I KapMaHHBIX KOMIBIOTEPOB M B meyaTHoM. Popmar
FIRSTConsult Online o0HOBISETCS €XEHEACTbHO W COCTOMT M3 HHCTPYMEHTa
«utepaktuBHas aud@epeHnnanbias IUAarHOCTHKa», HAydyHO OOOCHOBAHHBIX
daiioB MO0 MEIUIMHCKUM cocTosHusAM, DaitioB ¢ uHpopmarueid o MamueHTax,
CnpaBounbix 1eHTpoB U [Iponeaypueix daitnos. ®@opmar FIRSTConsult Handheld
BKJIIOYAET B ceOst HHCTpyMeHT «MHTepakTuBHAs qudhepeHnnanbias TuarHocTuKay u
DailyioB 10 MEAUIIMHCKUM COCTOSIHUSIM, OOHOBJISIEMBIX €KEKBAPTAILHO.

®daitnpl M0 MEIUIIMHCKUM COCTOSIHHSIM OXBaTBIBAIOT Ooiiee 450 MEeTUIIMHCKUX
COCTOSIHUM, KOTOPBIE Yallle BCEro HAOMIOAAI0TCS BpayaMy MEPBUYHON MEAUIIUHCKOM
nomorni. Kaxmgoe cocTosHHE BKIIOYAET B ceOs caMyl0 HEOOXOIUMYIO KPaTKYHo
UH(pOpPMAIUIO U3 APYTHX Pa3AeNioB; CIPaBOYHYI0 MH(pOpMaIuio, BKItoyas Koasl [CD
9 W >NMUAEMUOJIOTHIO; JTUArHOCTUKY, BKJouast Aud@epeHIuaibHy0 TUarHOCTUKY,
MPU3HAKA U CUMIITOMBI, TIpejiaraéMble BOMPOCHI SISl UCTOPUU OOJIE3HU, CCHUIKUA Ha
JUTEPaATypy, MOJE3HYIO MPU MPUHITUU PEUICHUA MEAUIUHCKUMH YUPEKICHUAMH, U
KJIIMHUYECKHUE TECThI, KOTOPHIE MOKHO IPOBECTH; TEPANUI0 C KPATKUM MEPEUHEM
TEepaneBTUYECKUX BApPUAHTOB, MOJIPOOHBIMHU CBEJICHHUSIMU O JIEKApCTBaX U MpodiieMax
MAIMEHTOB U MEAMIMHCKUX YUPEXKIACHHUM; pe3ynbTarhl, BKIOYas 3()PEKTUBHOCTH
Tepamnuu, MPOTHO3 U OCIOXKHEHUs; MPOPUIAKTUKY C YyKa3zaHueM (HaKTOpOB pHUCKa,
pPEKOMEHIalMii B OTHOILIEHWU 00pa3a >KU3HU U COXPAHEHUS 3]I0POBbs, U CKPUHUHT;
pECypChI, BKIIIOUasi OCHOBHYIO JIMTEPATYPY U CChUIKY Ha MH(POPMAIIUIO JIJIs TTAlUCHTA;
a TaKXXe HayyHble JlaHHbIe, YBSI3aHHbIE C OHOJUOrpaUUECKUMHU CChUIKAMU H
KIIMHUYECKUMU PYKOBOJICTBAMH.

Qaitnel no  audPepeHInaTbHON TUAarHOCTUKE MO3BOJSIOT TOJIb30BATENSIM
O3HAKOMUTHCSI €  TaONMUIEeW  AUMArHOCTUYECKUX  aITOPUTMOB, B  KOTOpOH
MEePEUYUCIISIOTCS  MOTEHIMAIbHBIE JAWArHo3bl C pa3OMBKOM TIO BO3paCTy W
pacrpocTpaHeHHOCTH 1Jisi 6osee ueM 330 npu3HAKOB U CUMIITOMOB. [loTeHITMambHbBIE
KPUTHUYECKUE COCTOSIHHS TMOKa3aHbl KpacHBIM. BBIOOp aMarHo3a BHIBOAUT Ha JKpaH
KpaTKyl0 CBOJKY, BKJIOuYas KIWHUYECKYI0 KapTUHY Hadaja 3a0oJieBaHMsI,
COOTHOIIIEHHE TIPOIIEHTOB CPEAM MY)XUYMH W JKCHIIUH, OCOOCHHOCTH Yy pa3HBIX
ATHOCOB, XapakTep, reorpadudeckue 0COOCHHOCTH, KIMHUYECKUN KAPTHHY TCUCHUS
3a00IeBaHUS W COIYTCTBYIOIME 3a0oJjieBaHMsl CO CChulko Ha Dalnbsl 10
MEJUITMHCKUM cocTosiHUsAM. aiinel ¢ wHbOpMaleil o TMaluMeHTax Ccojepkar
pa3fgaTouHble MaTepualbl JUIS TMAIlMEHTOB, HAMHUCaHHbIE B ¢dopmaTe BOIMPOCOB U
OTBETOB. DTH MaTepualbl UMEIOT CChUIKY Ha Daliibl IO MEIUIIMHCKOMY COCTOSIHUIO U
MOT'YT OBITh aAanTUPOBAHbI O] KOHKPETHOIO MalueHTa. Pa3maTouHble MaTepuabl
JTOCTYMHBI PA3UYHBIX S3bIKaX B Pa3IMYHBIX (QopmaTax W MpeaHa3zHA4yaroTCs IS
MalKeHTa, y KOTOpOoro ObLIO JUArHOCTUPOBAHO JAHHOE COCTOSTHUE, JIMOO ISl 00IIero
CBEJICHUS.

ba3zosvie CMpYKmypbl OKCnepmuou MEOUYUHCKOU cucmembvl
ougeperyuanbHol OUacHOCMuKu.
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1. Bxoouvie dannvle

Bxonnbie maHHbIE MOKHO YCJIOBHO pa3OuTh Ha aBa Ooibmux Osoka. [lepBbrit
0JIOK - 3TO" JaHHBIE, ITOCTYTAIOMINE U3 M0JIb30BATENLCKOTO HHTEpdeiica. Bropoit 6110k
- 3TO coliepKuMoe 0a3bl 3HAHWM, 3aMOJIHEHHOM 3KcrepToM. basza 3HaHMI JOJKHA
XPaHUTBCSI Ha YKECTKOM JUCKE B BUIE 4eTbipex (¢aiioB. CTpykTypa 06a3bl 3HaAHUM
OyzeT onucana 0osiee MOAPOOHO B OJHOM U3 MOCIEAYIOMMNX MyHKTaX.

Takum 00pa3oM, BXOJHBIMU JJAHHBIMU I pa3paOOTKU aJlrOPUTMa MPOTPaMMBbI
CUCTEMBbI MEIUIIMHCKOWN TMarHOCTUKH SIBIISIIOTCSI:

— OTBETHI MOJB30BATENS HA BOIPOCHI CUCTEMBI;

- 0a3a JaHHBIX C ONHUCAHUSMHU CUMIITOMOB;

— 0a3a JaHHBIX C ONKCaHueM OOoJIe3HEl;

- TabJuIla COOTBETCTBUN MEX]1y OOJIE3HIMU U CUMIITOMAaMHU;

- TabJuila «BECOB» (BEPOSITHOCTEI) CUMIITOMOB JIJIsl O0JIe3HEH;

2. Bvixoousie dannvle

BrIXogHBIMU JTAHHBIMU DKCIIEPTHOM CUCTEMBI SIBJISIETCSI TUArHO3, MOCTPOEHHBIN
Ha OCHOBE HaOIIOJAaeMBbIX CUMITOMOB M 0a3bl 3HAHUU O OO0JIE3HSAX. DTOT AMATHO3
NOsABJISICTCS Ha 3KpaH auciuies [IBM.

B mporecce paboThl cuctema mpejuiaraeT HECKOJIbKO CTeHEPUPOBAHHBIX
pabounx BepCUN OKOHYATENIBHOIO JIMarHo3a, M IO TPeOOBaHMUIO TMOJIb30BATEIS
CEJIEKTHPYET JMUIIHUE THUIOTE3bl, KOTOPhIE UMEIOT BEC, MEHBIIHI, YEM HEKOTOPOE
3HaUCHUE, 3apaHee 3aJlaHHOe pa3pabOTYMKOM TMPOrPaMMbl  WIIH OMBITHBIM
M0JIb30BATENIEM.

3. YTouHEHHE IMePBOHAYATHHOTO CITMCKA JIMATHO30B.

Nmes HavanmpHBI  CIMCOK  JUArHO30B, CUCTEMAa  OCYIIECTBISET  HUX
nuddepennmanuio. CaMbIMU pacIpOCTPAHEHHBIMU METOJaMHU JIOTUYECKOTO BBIBOJIA
ABJIAIOTCS TpsiMas LIETIOYKAa PacCyKJIeHUW (MpsAMOIl BBIBOA) U OOpaTHas ILEenoyka
paccyxaeHuii (oOpaTHbI BbIBOJ). B OCHOBHOM, MpH pelIeHUH 3a7ad JTUarHOCTUKHU
UCIIONIb3yeTCsl OOpaTHBIA BBIBOA. MOXHO CKa3zaTh, YTO OOpaTHBIA BBIBOJA Ooliee
ahdexTuBeH, Korjma TOoJIb30BaTeNlb JOJKEH BBIOMpaTh M3 HAOOpa BO3MOKHBIX
MOCJIEACTBUA B Cllydya€ MEIMIMHCKOM IUArHOCTUKUA. B mpemnaraemon cucreme
peanu3yercs MEXaHU3M CMEUIAHHOTO BBIBOJIA, KOTOPBIM MO3BOJISIET U MPSIMOM BBIBOJ
OT (paKTOB K 3aKJITIOYCHUSIM , U OOpPaTHBIA — YTOOBI MOATBEPAUTHh WA OMPOBEPTHYTH
TUIIOTE3Y.

B mpomecce yrouHeHuss wuHpOpMANUM CHUCTEMa, 3aJlaBasi IMOJIH30BATEIIO
BOIIPOCHI, OCYIIECTBIISIECT «OTCEMBAHUE) JIMIIIHUX TUIIOTE3, UMEIOIINUX MaJibli Bec. s
pocyeTa Beca TMIOTe3 CUCTEMA JIOJDKHA OTKPBITH Ta0IUIly BecoB. B Tabnuiie BecoB
YKa3bIBA€TCsl BEC JIAHHOTO CUMIITOMA JJIsS JIAHHOTO JWAarHo3a Ha OCHOBE allPUOPHBIX
3HAHUU dKCIEPTA.

ITopor yBepeHHOCTH 3apaHee 3aJaeTCsi B HACTPOMKAX MPUIIOKEHUS U
MCIIOJIb30BaHNEM UHTYUTUBHO TTOHSTHOTO UHTEpdeiica.

4. IlpuHATHE OKOHYATEJIILHOTO PEIICHHUS.
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B npomecce mpenplaynMx — [IAroB  BBISABISETCS  HECKOJBKO  BEpCUU
OKOHYATEJIBbHOTO Pe3yJibTaTa, KOTOPhIE CUCTEMA JOJDKHA PACHpPEACNIATh M0 MOPSIKY
BO3pACTaHUsl BEPOSITHOCTH TOI'O MM MHOTO TMarHo3a.

BeposiTHOCTH TMarHo30B CUUTAIOTCS 110 TAOJIMIIE BECOB.

IIpeniaraercs cienyromui anropuT™ IOJACYUTHIBAHNS BECa:

a) BbIOMpaeTcsl MarHo3 U3 CHHCKa JUarHo3oB, CQOPMHUPOBAHHOIO Ha
IPEABLAYIINX 3TAIAX;

0) cucreMa NMpocMaTpuBaeT, KaKMe CUMITOMBI U3 CHUCKAa CUMIITOMOB HUMEIOT
OTHOULIEHHUE K JaHHOMY JAUAarHosy;

B) CYMMHUPYIOTCSI Beca, OMPEJCICHHbIE MO TAaOJHIIE BECOB, BCEX CHMIITOMOB,
MMEIOIINX OTHOUIEHUE K JAHHOMY JUAarHo3y;

I) puKCcHpoBaHME KOHEYHOIO BECA IMAarHo3a;

1) TIOCJIe MOJICYETa BECOB BCEX AUArHO30B BBIOMpAETCS JAMArHo3, UMEKOUIUi
MaKCHUMAaJILHBIN BEC;

€) cucrteMa BBIOMPAET T€ JMAarHO3bl, OLICHKHM BEPOSTHOCTH KOTOPBIX BHIIIE
nopora.

5. [IpencraBiaeHyrie KOHEYHOIO Pe3yJIbTaTa.

Cucrema mnpenocTaBisieT Bpady JMarHo3bl, KOTOpbIE OBLIM BBIOpPAHBI B
IpebIIyIEM IYHKTE B OPSAAKE MPOILIEHTHOTO YObIBaHUS Ha 3KpaH MoHuTopa [IBM
U TPEeNOCTaBIATh I0Jb30BATENI0 BO3MOKHOCTh KOPPEKTUPOBAaTh 0a3y 3HAHUN Ha
OCHOBE HOBBIX 3KCIIEPTHBIX 3HAHUI U CBOETO OIIBITA.

IHopsigok BbIMOJIHEHUsI Pa0OTHI.

1. N3y4nTh TEOPETUUECKU MATEPUAIL.

2. C mnoMOIIbI0 TIOMCKOBBIX CHUCTEM HAWUTH JIOOYI0 MEIMIMHCKYIO
AKCIEPTHYIO cucTeMy audQepeHInanbHOl TUAarHOCTUKHU (HAmpUMeEp, MO aJpecy:
/Inttp://ubertech.homedns.org:8083).

3. B pexume ONBITHOM SKCIUTyaTallid CHUCTEMBbI H3Yy4HUTh: HUHTEpQeic
CUCTEMBI, aJITOPUTM IKCILTyaTalli CUCTEMBI, PeXKUMBI (HYHKIIMOHUPOBAHUS, (HOPMBI
OTOOpPa)KEHHUS BBIXOJIHON MH(MOPMAIIIH.

4. O3HAaKOMHUTBCS 4YE€pe3 IOMCKOBBIE CHUCTEMBI C CYIIECTBYIOIIMMH B
HACTOSIIME BpPEMSI SKCHEPTHBIMU CHUCTEMaMU JIMarHOCTUYECKOTO XapakTepa,
MOCTPOSHHBIMH Ha MPUHIUTAX AU(depeHITnaTbHON TMarHOCTUKH.

5. OdopmMuTh OTYET, B KOTOPBIH BKIIOYUTH: CKPUH-IIOTHI, OTPa)KarolIue
uHTep(deric HIKCIEePTHOM CHUCTEeMbl C TOSCHEHHUSMU MO0 1.3 U pe3yibTaThl
CPaBHUTEIIBHOTO MCCJEeAOBaHUA Mo 1.5 (mopTaji, Ha3BaHUE, NpeIHa3HAYCHHUE,
peanu3yembie (HYHKIIMH), BBIBOJBI, aHHOTAIIMIO KPATKUX TEOPETUUYECKUX CBEIACHHIM

pazmepoM 350-400 croB.
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19 . Anaau3 uHpOpPMATUBHOCTH NPU3HAKOB.

Hean pabGoThl: OBIaJCHUE CPEACTBAMH BBIYHCIUTEIBHON TEXHUKH U METOJAMHU
dbopmupoBaHus WH(DOPMATUBHOTO MHOXXECTBA XapaKTCPU3YIONMIUX  COCTOSHUS
MAIMEHTA IPU3HAKOB.

KpaTkue TeopeTuyeckue cBeeHUs1

AHanu3 pa3nuyHbIX WHGOPMALMOHHBIX UCTOYHHKOB, MOKA3bIBAET, YTO B HACTOSIIIEE
BpeMsl MPUMEHSIOTCS  CHOCOOBI  (POPMHUPOBAHUS MHOXECTBA  XapaKTEPUCTHK
OnooObeKkTa (COCTOSIHMS OpraHu3Ma TMAallieHTa) OCHOBAHHBIE HAa NPUMEHEHUU
CIIEIYIOIUX METO/I0B U aJTOPUTMOB:

- Full — momubIit nepebop pa3IMYHBIX COYCTAHUH XAPAKTECPUCTUK 1O JOCTHIKCHUS
MPUEMIIEMOTO KJIACCU(PUKAIIMOHHOTO (IMarHocTuaeckoro) sddexra,

- Add — nocriesjoBaTenbHOE JOOABICHUE XapAKTEPUCTHUK;

- Del - nmocienoBatenbHOE UCKIIOYCHHE XapPAaKTEPHCTHUK 1O  MOMEHTA
npeecTByonemMy ucuesHoBeHnio d3ddekra; - AddDel - omHOBpemenHoe
BhIMOJTHEHHUE miporeayp anroputMoB Add u Del; - Prob — kaxxnoi xapakrepuctuku
O01o00BEKTa y MPU3HAKY OMPEICNAIOTCS Beca, a 3aTeM MPUMEHSIOTCS MPOIEAYpPhI

YKa3aHHBIX QJITOPUTMOB; (paKkTajdbHBI aHAIU3 - MPUMEHSETCA ISl TEH30PHBIX
JTAHHBIX;

- Grad - anamormuen amroputmy AddDel, HO BKJIIOUEHHE M MCKIIOUCHHUE
XapaKTEPUCTUK B HMTOTOBOE MHOXKECTBO OCYIIECTBIISIETCS HE «IIO OJHOMY», a
KKOPTEXKHOM.

Bo Bcex cnydasx WHCHOJB3YIOTCS OIEGHKM WMH(POPMATUBHOCTH XapPaKTEPUCTHK,
BBIYHCIICHHBIE, KaK TMPaBWIO, CHEIUATM3UPOBAHHBIMU [IJI1 KOHKPETHBIX 3a7ad U
00BEKTOB, BO MHOTOM CyOBEKTUBHBIMH MPUEMAMH.

HauGosnee yacTo asis 4uCICHHOM OLIEHKH WH()OPMATUBHOCTH XapaKTEPUCTUK OOBEKTA
WM TIpoliecca Mo pe3ysibTaTaM aKTUBHOTO WJIM MACCHUBHOTO HAOMIOMEHUs (BKIIIOYAS
MOHUTOPUHT W CKPHHHHT) MPUMEHSIOTCS CTaTUCTUYECKHE METOJbI, YUHUTHIBAIOIINAC
HampuMep: KadecTBO KJIACTepPH3allii, HAa OCHOBE METOAOB KJacCH(PHUKAIMU, Ha
OCHOBE SHTPOITHH, Ha OCHOBE HETIApaMETPUICCKUX OIICHOK IUIOTHOCTH H JIp.

B mpocrefimem ciaydae s CENEKIMM MHOXECTBA HWH(POPMATHUBHBIX IPU3HAKOB
UCITOJIB3YIOT Pa3jMYHbIC CTATUCTUYECKHE KpUTEpuH. B maHHOUM paboTe paccMoTpum
JBa W3 HUX: KOPPEALNI0, BAapUATHBHOCTHIO W IEPECEUYCHUEM JOBEPHUTEIBHBIX
WHTEPBAJIOB. DTU KPUTEPUH MOTYT OBITh JIETKO TMOJYyYEHbl WHCTPYMEHTAIbHBIMU
CpellcTBaMH 3JIEKTPOHHBIX Tabnuil (Hanpumep, Excel).

Bo Bcex ciydasix nmepBoOHAYaJIbHO 33J1a€TCs OTPAHUYCHUE HAa KOJWYECTBO MPU3HAKOB
B MH(pOpMaTUBHOM MHOXKeCcTBE — Nmax.

B mepBoM cmocobe, MpU3HAKK PAHXKUPYIOTCSA IMyTEM aHajn3a MaTPHUIlbl MOJyJIEeH
KOO (GUIMEHTOB TAPHOKW KOPPENAUMOHHON CBS3M MEKAy TNpusHakamu R;;. Jlns
KaXIOW Mapbhl CTPOK 1 M j COOTBETCTBYIOIIMX MPU3HAKOB TMOJCUYUTHIBACTCS CyMMa
KOX(PPUIIMEHTOB TApHOW KOPPENALUU 32 BBIUETOM «CBOCH» TMapHON KOppENSIHUU
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Sij = Z],yzl(Ri,k) —1-R;;. PaccuutsiBaem Kod(pbunmreHT «TapHOU

R: :
unpopmatuBHoctn» INF;; = S# VYhopsinounBaeM mnapsl 1O Mepe yObIBaHHS

nojsyyeHHoro  ko3pduuuenra.  OCyLIECTBISIEM  CEJIEKUHUIO  MPU3HAKOBOIO
NPOCTPAHCTBA, BKIOYash B HEro NpPU3HAKU (JOBOJAS Pa3MEPHOCTb MHOXKECTBA 0
Nmax, no mepe yowiBanus INF; ;).

Bo Btopom cmydae (cmocobe), IS KakAOro TMPHU3HAKA OIMPEHeIIsIeTCs
BapUATUBHOCTH (OTHOILIEHUE JMCIIEPCHH K MaTeMaTHuecKoMy oxwuaanuio). Cremys
rurnorese, 4ro Haubonee WHOOPMATUBHBIN MpU3HAK O0NagaeT HaubOJbIIeH
U3MEHYMBOCTBIO, YMOPSAIOUYMBAEM IPHU3HAKA MO Mepe YOBIBaHHS KOI(PPHUIIMEHTOB
BapHAaTUBHOCTHU U (popMHUpyeM HHPOPMATUBHOE MHOKECTBO.

B mnepBom u BTOpom cnocolOe ¢(opMHUpyeM MHOXECTBa HH(OPMAaTUBHBIX
IPU3HAKOB JJISl KaKI0ro MH(OPMATUBHOIO KJlacca, - 3aTeM ONPENENsIeTCs UTOTOBOE
KaK IepeceyeHue JaHHBIX MHOYKECTB C PACIIMPEHHE 0 pa3zMepHOCTH Nmax myTeM
n00aBIeHMsI IPU3HAKOB COTJIACHO paHee MPOBEICHHBIMU PAHKUPOBAHUSMU.

B TperbeM cmocoOe B KaXIOM albT€PHATUBHOM KJacce OIpPEAestoTCs
JIOBEPUTENIbHBIE WHTEPBAJIbl U KaXAO0ro Kjacca, KOTOpblE YHOPSAOUYMBAIOTCS IO
Mepe BO3pacTaHus MEepeceueHHOCTH UHTepBaioB. Jlanee Gopmupyercs He0OXoaHMMOe
MHOKECTBO. B JaHHOM ciy4yae TMpUMEHSETCS THIOTe3a O TOM, YTO HaumOOJbIIeH
MH(OPMATUBHOCTHIO 00J1aal0T HanboJee cnenupuyecKre MpU3HaKy, T.€. UMEIOIINE
HauMEHbIIIee IEPECEUCHHE B aJIbTePHATUBHBIX KJIaccax.

IHopsinok BbINMOIHEHHS PadOTHI

1. N3yunrte TeopeTnuecKuii MaTeprall.

2. 3amaiiTech pa3MEPHOCTBIO MHOXXECTBA HWH(OPMATUBHBIX MNPU3HAKOB IO
dbopmyne Nmax = N mod 4 + 3, tne N — Bam mnopsakoBblii HOMEpP B CIHCKE
CTYJEHTOB B IpyIIIE.

3. CdopmupyiiTe MHOXKECTBO HMH(DPOPMATUBHBIX MPU3HAKOB TPEMs CHOcCOOaMH,
CpPaBHUTE pE3yJbTaThl, caenaiiTe BbBOAbL. (B KkauecTBe MCXOAHBIX JaHHBIX
UCIIOJIB3YNUTE MaTepHaibl IPUIIOKEHUS K JJabopaTopHOoi padote Nel).

4. Odopmute oTUeT, BKIIOYAIOUIUN MOJTYYEHHBIE pe3yIbTaThl U ACHCTBUS MO UX
BBINIOJIHEHUIO, BBIBOJIbI, ONUCAaHUE METOJIOB ompeaeiaeHuss HHPOPMATUBHOCTH
NPU3HAKOB (HE MeHee 3, HE ONMMCAHHBIX B KPATKUX TEOPETHUYECKUX CBEICHUSX K
pabote)

[Tpunoxenue
3p Hb LIIT JeWK | 203 nan cerm | mumd | MOH 3aboneBanme
4,6 142 0,93 7,05 1 14 45 38 2 paK xeiy/Ka
4,2 115 0,82 7,8 2 4 81 10 2 paK xey/ika
34 107 0,94 8 1 6 64 27 2 paK xery/Ka
3 87 0,87 7,3 4 1 55 36 4 paK xey/Ka
34 100 0,88 6,15 0 4 77 17 2 paK xey/ika
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5,0 170 1,02 7,1 2 5 59 30 4 paK JKenyKa
5 150 0,90 3,7 6 1 71 21 1 pax sxemyka
3,6 105 0,88 17,6 0 7 64 26 2 paK KemyKa
5,3 108 0,61 4,2 4 1 47 46 2 pax sxemyka
4,16 132 0,95 51 2 4 43 47 4 paK KemyKa
4,3 145 1,01 4,55 4 5 52 36 3 pax sxemyka
4,0 128 0,96 7,6 4 2 57 29 7 paK KemyKa
50 160 0,96 6,8 0 4 72 23 1 paK KemyKa
4,46 146 0,98 6,5 4 1 66 27 2 pax sxemyka
54 176 0,98 7,8 2 2 67 29 0 paK KemyKa
3,1 108 1,05 3,7 1 2 62 31 4 pax sxemyka
4,0 124 0,93 4,4 2 7 66 22 3 paK KemyiKa
51 164 0,96 7,9 0 5 29 60 6 pai KenyKa
4,25 138 0,97 6,2 2 7 59 28 4 pai KenyKa
4,8 160 1,00 6,7 2 2 70 25 1 paK xKemysKa
4,3 150 1,05 12 1 1 59 30 9 pai KenyKa
4,0 113 0,85 5,85 6 4 48 37 5 paK xKemyKa
4,8 153 0,96 7,1 6 1 61 30 2 pai Kenyka
3,6 114 0,95 13,1 0 2 73 24 1 paK xKemyKa
3,35 103 0,92 91 1 3 58 27 17 paK KenysKa
4,5 150 1,00 8 4 1 56 36 3 pai Kenyka
ap Hb I JeK | 203 naj cerm M@ | MOH

4,6 130 0,85 6,7 1 3 44 38 14 Luppos

3,7 117 0,95 3,6 5 3 50 32 10 Mppo3

3,3 110 1,00 4.4 1 3 70 23 3 Mppo3

4.4 140 0,95 13,2 3 2 63 30 2 1ppos3

4,5 150 1,00 7 1 6 50 34 9 Mppo3

4.4 132 0,90 4,4 0 5 60 33 2 1ppos3

4,1 136 1,00 5 1 1 70 24 4 Mppo3

4 130 0,98 4,9 3 2 71 20 4 1ppos3

3,5 115 0,99 7,8 1 6 51 38 4 1ppos3

4,2 132 0,94 6 3 4 67 20 6 Mppo3

4,3 140 0,98 4,3 2 2 71 17 8 Hppos3

4 118 0,89 8,3 0 5 61 26 8 Mppo3

4,5 144 0,96 6,4 2 1 60 33 4 1Hppos
4,60 150 0,98 5,6 7 4 46 36 7 Mppo3

4 130 0,98 7,0 5 6 54 26 9 Mppo3

3,9 130 1,00 9,6 1 19 48 15 5 Hppos3

4,0 112 0,84 15,8 4 18 61 13 4 Mppo3

4,6 150 0,98 54 1 2 52 37 8 1Hppos

4,6 150 0,98 54 2 5 51 34 8 Mppo3

4,6 145 0,95 52 1 8 68 20 3 Hppos3

4,6 150 0,98 6,6 2 3 64 42 12 Hppos3

3,2 108 1,01 3 2 5 48 49 6 HMppos3
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4,5 141 0,94 8,4 2 4 58 24 12 LHppo3

4,2 140 1,00 7,1 1 3 60 33 3 Mppo3

4 130 0,98 7,0 5 6 54 26 9 LHppo3

3,7 112 0,91 3,9 2 1 61 32 4 LMppo3

4,0 130 0,98 4 3 1 57 35 4 Hppo3

3,7 114 0,92 3,8 3 2 50 41 4 Mppo3

4,4 144 0,98 7 2 12 48 26 12 LHppo3

3p Hb LIIT JEHK | 503 nas cerMm | auMmd | MOH

3,9 109 0,84 4,6 3 3 67 24 3 xemuKambon
4,0 132 0,99 7 3 5 84 10 1 xemuKambon
4,4 144 0,98 9,1 4 7 72 20 1 xemuKambon
3,6 126 1,05 4,4 2 8 54 37 1 xemuKambon
3,5 106 0,91 11,9 1 4 73 18 5 xemuKambon
3,0 100 1,00 6,0 3 1 60 30 6 xemaKambon
3,9 139 1,07 6,4 2 4 59 34 1 xemuKambon
3,8 127 1,00 5,9 3 4 40 50 6 xemaKambon
3,1 103 1,00 10,2 4 1 68 17 10 xemuKambon
3,8 120 0,95 6,8 1 1 58 37 3 xemaKambBon
4,1 134 0,98 8,9 2 5 58 36 1 xemaKambon
4,0 120 0,90 7,2 3 1 78 19 2 xemuKambon
3,5 126 1,08 5,3 1 1 51 46 2 xemaKamBon
3,5 114 0,98 5,2 3 3 59 33 2 xemuKambon
3,9 126 0,97 9,3 1 11 66 20 2 xenuKambon
4,35 138 0,95 19,0 2 8 86 3 1 xemuKambon
3,8 124 0,98 7,2 2 7 69 27 2 xemuKambon
3,8 128 1,01 10,2 1 8 77 14 1 xemuKambon
3,5 110 0,94 9,4 3 6 68 24 2 xemuKambon
3,5 114 0,98 14,9 2 3 79 15 3 xemaKambon
3,9 126 0,97 9,9 4 5 76 18 1 xemuKambon
3,9 120 0,92 17,9 3 5 67 24 4 xemaKambon
45 140 0,93 12,7 1 8 87 3 1 xemaKamBo
3,3 110 1,00 3,2 2 1 66 27 4 xemuKambon
4,2 140 1,00 9,6 1 4 67 25 3 xemuKambon
4,1 130 0,95 7,8 3 10 58 26 3 xemuKambon
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20. ITocTpoeHue U aHAJIM3 PerPecCHOHHBIX MOJIeJIeil, XapaKTepu3y0IHuX
COCTOSIHHE MAIHEHTA

He.]'[b paﬁoTbli OBJIaJICHUC HABBIKAMU HCIIOJB30BaHUSA HHCTPYMCHTAPHUA Excel JJIA
IIOCTPOCHHUA W aHaJIn3da CTPYKTYP MATCMATHYCCKUX MOI[CJ'IGfI, OTpaKaromux
PETrpeCCUU MCIKAY XaPAKTCPUIYIOIIUX COCTOSHHUC ITAIMCHTA I1apaMCTPOB.

KpaTkue TeopeTu4yeckue cBeIeHUsI

TepMuHy perpeccCuoHHass MOJIEb, HCIOIB3YEMOMY B PETPECCHOHHOM aHaJM3E,
MOJKHO COIIOCTaBUTh CHHOHHMBI: «TCOPHS», «THIIOTE3a». ITH TEPMHHBI MPHIILIH U3
CTaTHCTUKH, B YaCTHOCTH U3 pasJelia «IpOBEPKa CTATHCTHYSCKUX THITOTE3Y.
PerpeccuoHHass MoJeIb €CTh MPEKIE BCEro THIIOTE3a, KOTOpas JODKHA OBITh
MOJIBEPTHYTa CTATHCTUYCCKOW TMPOBEpPKE, IIOCIIC YEero OHa MPUHUMACTCS WU

orBepraercs. PerpeccmonHas Momenb Flw,@) 510 IIapaMeTPUYECKOE CEMENCTBO
dyHKLWIL, 3aaomee otoGpaxenue [ W XX ——F]
rae wE€W - [OpocTpaHCTBO — MapaMeTpoB, & € X -  IPOCTPAHCTBO CBOOOJHBIX

ICPEMCHHBIX, Y - IMPOCTPAHCTBO 3aBUCHUMBIX IICPCMCHHDIX.
Tak KakK pel“peCCI/IOHHHﬁ aHaJIn3 mpcarojaract ITIOHUCK 3aBHUCHUMOCTH
MaTCMaTH4ICCKOI'O OXHUAaHHA CHyLIaI‘/JIHOI‘/JI BCINYNHBI oT CBO6OIIHI>IX

IIEPEMEHHBIX E(ylx) = flx) , TO B €€ COCTaB BXOAUT aJJWTHUBHas Clly4anHas
pennunHa ¢ ¥ = f(w,z)+e.

[IpenmnosioxxeHne O  XapakTepe  paclIpenesieHus  CIyYallHOM  BEJIWYUHBI 1
HA3bIBAFOTCS TUIIOTE30M MOPOXKIECHHUS JAaHHBIX. JTa THIIOTE3a UIPAET LEHTPAIBbHYIO
poJib B BBIOOpE KpHUTEpHs OLEHKH KayecTBa MOJENU U, KaK CIEJCTBHE, B CIOCOOE
HAaCTPOMKH MapamMeETPOB MOJEIH.

Mopnenp siBNsieTcs HAaCTPOECHHOM (00y4eHHOM) Korja 3a)UKCUPOBAHbBI €€ MapaMeTphl,
TO €CTh MOJIEb 33JaET OTOOpaKEHUE

AT g hUKCHPOBAHHOTO 3HAYCHHS T

Paznuuaror MaTeMaTUYECKYI0 MOJIENIb U PETPECCUOHHYI0 MOJENb. MaremaTtuyeckas
MOJIeJIb MPEANOJaraeT y4yacTue aHajJuTHKa B KOHCTPYMPOBAaHUU (PYHKLHH, KOTOpas
ONMMCBHIBAET HEKOTOPYK) M3BECTHYIO 3aKOHOMEPHOCTb. MaremaTuyeckass MOJEIb
ABJIIETCSI ~ MHTEPIPETHUPYEMOMl -  OOBSICHSEMOM B paMKax  HUCCIeayeMou
3aKkoHOMepHOCTH. [Ipy mocTpoeHMM MaTreMaTH4eCKOW MOJENIM CHayanaa Co31aéTcs
napaMeTpruueckoe CeMEeMCTBO (DYHKIIMM, 3aTeM C IMOMOIIBI0O HM3MEPSEMBIX JIaHHBIX
BBITIOJIHACTCS UICHTU(PUKALMS MOJIENN - HaxokJaeHue e€ mapamerpoB. M3BecTHas
GbyHKIIMOHATBHAS 3aBUCUMOCTh OOBSCHSIONICH MEPEMEHHON U TIEPEeMEHHOM OTKIIMKA -
OCHOBHO€ OTJINYME MATEMATUYECKOTO MOACIMPOBAHUSA OT PETPECCHOHHOIO AHAJIN3A.
Henmocrarok mMaTteMaTndecKOro MOIEIMPOBAHUSA COCTOMT B TOM, YTO H3MEPSEMBIE
JAHHBIE WCHOJB3YIOTCS JI1 Bepu(UKalUMK, HO HE I IOCTPOCHUS MOJENH,
BCJICJICTBHE YETO MOYKHO IOJYYHUTh HEAJECKBATHYIO MOJENb. Takke 3aTpyIHUTEIBHO
MOJIYYUTh MOJIEIb CIIOKHOTO SIBJICHHUS, B KOTOPOM B3aMMOCBSI3aHO OOJIBIIOE YHUCIIO
pa3nuyHbIX (AKTOPOB.
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Perpeccuonnas Mopaens OOBEAMHAET MIMPOKUN KiIacC YHHUBEPCAJIbHBIX (DYHKIIHIA,
KOTOPBIE ONMCBHIBAIOT HEKOTOPYIO 3aKOHOMEPHOCThb. Ilpm 3TOM M1 mocTpoeHus
MOJEIN B OCHOBHOM HCIIOJIB3YIOTCSI M3MEPSIEMbIE JaHHbIC, & HE 3HAHHE CBOWCTB
UCCIenyeMOl 3aKOHOMEPHOCTH. Takasi MO/IelIb 4acTO HEUHTEPIPETHpyeMa, HO Ooliee
TOYHA. ITO OOBSACHAETCA JIUOO OOJBIIMM YUCIOM MOJEIEH-TIPETEHIEHTOB, KOTOPbIE
UCIIOJIB3YIOTCS 111 TOCTPOEHUSI ONTUMAJIbHON MOJIETH, TUOO0 OOJBIION CI0KHOCTHIO
Mozenu. HaxoxkneHune mapameTpoB perpecCCHOHHOM MOJIEIN Ha3bIBA€TCs OOyUYEHHEM
MOJEJH.

HemocTtaTkum perpeccHOHHOrO aHaliu3a: MOJENW, HWMEIOIIME CIUMIIKOM MAalylo
CII0)KHOCTh, MOTYT OKa3aTbCi HETOYHBIMHM, @ MOJEIH, HMMEIIIHE H30BITOYHYIO
CJI0)KHOCTB, MOT'YT OKa3aThCs Iepe0OyIEeHHBIMH.

[Ipumepsl  perpecCHOHHBIX MOJEeil: JuHEeHHble (YHKUUU, anreOpandeckue
MOJMHOMBI, psibl YeOnimi€Ba, HEWpOHHBIE ceTH 03 O0paTHOU CBs3M, HAIpUMED,
OJIHOCJIOMHBIN nepcentpoH Po3enbiarTta, paguanbHabie 0a3ucHble PYHKIUU U IIPOYEE.
W perpeccroHHas, 1 MaTeMaTHYECKass MOJENb, KaK IIPaBUJIO, 3a1al0T HENPEPBIBHOE
(yacto ¢GyHKIHMOHAIBHOE) OTOOpakeHue. TpeboBaHre HEMPEPHIBHOCTA OOYCIOBICHO
KJIACCOM pellaeMbIX 3ajjayu: Yalle BCEro 3TO ONMHUCaHuEe (PU3UUECKUX, XUMMHUUECKHUX U
JIPYTUX SBJICHUM, TNe TpPeOOBaHME HEMPEPHIBHOCTH BBICTABISIETCS €CTECTBEHHBIM
obOpazom.

Nuorna Ha  oroOpaxeHue f maxnameiBatees OTPAaHUYEHHUSI  MOHOTOHHOCTH,
IJIAJIKOCTH, U3BMEPUMOCTH, U HEKOTOPBIE Apyrue. TeopeTuyecku, HUKTO He 3alpelacT
pabotatb C (QYHKIUSMU TPOU3BOJBHOTO BHJA, U JOMNYCKaTb B MOJEIAX
CyLIECTBOBAHME HE TOJBKO TOYEK pa3pblBa, HO M 3374aBaTb KOHEYHOE,
HEYIOPSIAOUYCHHOC MHOXKECTBO 3HAUCHMH CBOOOJHOW IEPEMEHHOM, TO €CTh,
IpeBpallaTh 3a/1a4M PErpeccuu B 3aJ1auu KiaccupuKaliu.

LRM - Jlunetinas pecpeccuonnas mooens

JIMHENHBIA PErpecCHOHHBIN aHAIU3 - 3TO CAMBIA PACHPOCTPAHECHHBI MHCTPYMEHT
JUIsL OMMCAHUSl CBSI3UM MEXAy (akTopaMH M KakOM-TO 3aBUCHUMOM BEIMYHUHOM.
[Ipumensis mMoaenb, HanO 00S3aTENBHO MPOBEPATH BBINOJHSAIOTCS JIM MPEANOCHUIKA
IUIS. WCIIOJB30BaHUs JIMHEWHOW wMonaenud. Eciym Mbl Nepeluu 4epe3 TpaHULbl
MPUMEHUMOCTH  MCIOJIb3YEMOI'O  METOJAa  OLEHHMBAHUSA, TO  HWHTEPIpPETaLHUs
MOJTyYEHHBIX Pe3yIbTaTOB OYJeT HEKOPPEKTHOM.

Cdhopmupyem 0CHOBHbBIE MPEITOCHUIKH:

1. Hynesoe MaTeMaTH4YECKOe OKUJaHue OLINOOK;
2. JlnaroHasbHOCTh KOBapUallMOHHOU MaTpULbI OIUO0K;
3. OrcyTrcTBHE TETEPOCKETACTHYHOCTH (HEOTHOPOAHOCTH B  HAOJIOJCHMSIX,
OTCYTCTBUE OIPEIAEICHHOIO M OTHOCUTEIBHO ITOCTOSHHOIO 3aKOHA pacCIpeleICHUs
CITy4yalilHOW BEJIMYMHBI) B MOJICIIH.

Hapymenne 11000 M3 3THX MNPEANOCHUIOK BEAET K HCKaKEHUIO MOJYyYEHHBIX
pe3ynbTaToB. MOKHO HE OOHAPYKUTH CYIIECTBYIOIIYIO 3aBUCUMOCTb MJIM MOCTPOUTH
JOXHYI0 Mozenb. [loaToMy, 3a Kaxyliencs MpOCTOTOM METOJa CKPBIBAETCS LIEIIbII
KOMILJIEKC MPOOJIeM, HEOUEBH/IHBIX Ha MEPBbII B3I,

GRM - O6was peepeccuonnas mooensb
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Jlis moctpoeHus oOIIEH PErpecCMOHHOM MOJAENU HCIONb3yeTcss OOUIMi MeTox
HAaMMEHBIIIMX KBAJpPAaTOB, KOTOPBIM MMeeT Oosee MIMPOKYI0 00JacTh NPUMEHEHUS U
CTPOUT XOpOLIME MOJCIM JaXe IPU OTCYTCBUU BBIIIOJIHEHUSA HEKOTOPBIX
IIPEANOCHUIOK, YKA3aHHBIX BBIIIIE.

OnHOM W3 yalle BCEro HUCHOJB3YEMBIX BO3MOHOcTell Excel sBnsercs
9KCMpanoiayusi TAQHHBIX — HapuMep, A aHajln3a UMEoUMXcs (aKTUYECKUX
JNQHHBIX, OLICHKM TEHICHLMM HUX U3MEHEHHMs U IIOJNy4YEHUs HAa JTOW OCHOBE
KpPaTKOCPOYHOTO MPOrHo3a Ha Oyyliiee.

B oroM ciydae HCHOJB3YyeTCSA JIMHEHHAs DKCTPAloJISALUsA JAaHHBIX HAa OCHOBE
HAaWMEHBILIEr0 KBAJPATUYHOIO OTKJIOHEHUS — OTBICKMBAETCS JIMHEWHAS 3aBUCUMOCTh
JAHHBIX, Takas, KoTopas Obl MUHUMHU3UPOBAJIA CYMMY KBaJpaTOB PAa3HOCTEH MEXKIY
UMEIOIIUMHUCS (PAKTUYECKUMH JAaHHBIMM W COOTBETCTBYIOIIMMM 3HAYECHHUSIMH Ha
OpsMOM  JIMHEHHOTO TpeHJAa (MHTEPHOSLUOHHOW WM  SKCTPANOISIUOHHON
3aBUCUMOCTH). Ha ocHOBE HaiiIecHHOW 3aBUCHMOCTH MOKHO CHEJIaTh CTAaTUCTUYECKH
ONpAaBJIaHHOE MPENOJIOKEHUE 00 OXUAAEMBIX OYyAYIIMX 3HAUCHUSIX H3Yy4aeMOTO
psAla JaHHBIX.

ITapHbIE perpecCUOHHBIE MOJEIN MOXXHO IIOCTPOUTH C MOMOILBIO BCTPOEHHBIX
Gynkimii  mHCTpymMeHTapust Excel, mns  mapamerpuueckoit  mpeHTHUKAIMH
MHOKECTBEHHOM perpeccuu HeoOXOIMMO HcCmoib3oBaTh «llaker anammza». OtoT
UHCTPYMEHTApUH, IIOMMMO BCErO IIPOYEro, YMEET pPAaCCUUTHIBATH I1apaMETphl
perpeccun, no Tomy xe MHK, Bcero B HECKOJIBKO KJIMKOB, COOCTBEHHO, O TOM Kak
9TUM MHCTPYMEHTOM I10J1b30BaThCs JAJIBIIE U ITOMIET PEYb.

Axmueupyem [lakem ananusa

[Io ymonm4aHuio 3Ta HaACTPOWKA OTKIKOYEHA U B MEHIO BKJIAJIOK Bbl €€ HE HAUIETE,
IIOATOMY IIOIIAr0OBO PACCMOTPHUM KaK €€ aKTUBUPOBATb.

AxTtuBupyeM BKiIaaky @ain, B OTKpBIBIIEMCA MEHIO HIIeM NOYyHKT [lapameTpsl n
KJINKa€M Ha HETO.

B oTkpeiBIIEMCS OKHE, CleBa, UIleM NyHKT HaacTpOWKM U akTUBHpPYEM €ro, B 3TOU
BKJIaJIKE€ BHU3Y OyJIeT BBINAJAOUINI CIIUCOK YIPABJICHUS, € 110 YMOJIYaHHIO OyIeT
HarmucaHo Haactporiku Excel, cmpaBa oT BbIMajaromiero crnwcka OyaeT KHOIKa
IIepeiTy, Ha HEE U HYXKHO HAXKATh.

BcenpiBaromiee OKOIIKO TPEUIOKHUT BbIOpaTh JOCTYNHBIE HAACTPOWKH, B HEM
HEOOXOJMMO TMOCTaBUTh TaJIOUKy HampoTuB [lakeT aHamm3a u 3a0HO, Ha BCAKHIA
ciydaid, [louck pemienus (Toke moJjie3Has WITyKa), a 3aTeM MOATBEPIUTH BBHIOOP
KJIMKHYB 110 KHOnouke OK.

[IpuBeneM uncmpykyuio no noucky napamempos JNUHEUHOU pecpeccuu ¢ NOMOUbIO
Ilakema ananusa.

[Tocne aktuBaumu Hazactpoilku [lakera ananm3a oHa OyneT Bcerja JOCTYIIHA BO
BKJIQJIKE€ TJIABHOIO MeEHIO /[aHHBIC 1O CChUIKOM AHanu3 JaHHBIX. B akTMBHOM
OKOIIIKE WHCTPYMEHTa AHaln3a JAHHBIX U3 CIOUCKAa BO3MOXXHOCTEM WIIEM H
BbIOMpaem Perpeccus. Jlanee OTKpoeTcsi OKOIIKO JUIsi HAacTPOWKM U BbIOOpA
VCXOJHBIX JAHHBIX JUIsl BBIYMCIEHUS MapaMEeTPOB PErpeCCHOHHON MOJEIu. 31eCh
HY>KHO yKa3aThb MHTEPBAJIbI HCXOJAHBIX JAHHBIX, & IMEHHO OIIMCHIBAEMOTO MapameTrpa
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(Y) n Bousromux Ha Hero (akTtopoB (X), KaKk 3TO HA PUCYHKE HIDKE, OCTATbHBIC
napameTphl, B IPUHIIAIE, HE00S3aTeIbHBI K HACTPOUKE.

Pacuemnvle 3nauenus mooenu u npoeHos

Mopnenb CTpoUTCA HE TOJBKO YTOOBI MOKa3aTh BEJIMYMHY 3aBUCUMOCTEH M3y4yaeMOro
napamMeTpa oT BAMSIONUX (HaKTOpOB, HO W IJIsl MpOTHO3a. Ha pucyHke Hmke 3Tu
pacyeThl CAeNaHbl B AKCENE B OTIEIbHOM CTOJIOIIE.

dakTuyeckue 3HaYeHUs (T€ YTO UMEJId MECTO B PEaJbHOCTH) U pacyeTHbIC 3HAYCHUS
M0 MOJIEIM Ha 3TOM XK€ PUCYHKE OTOOpa)KeHbI B BUE rpaduKoB, YTOOBI MOKa3aTh
Pa3HOCTh, @ 3HAYUT MIOTPEIIHOCTh MOJIETH.

Perpeccusi Mmo3BOJIIET OCYIIECTBIISITH MPOTHO3 M BO BPEMEHU - 3TO JENAKOT C
MOMOILbIO  ABTOPETPECCUMOHHOW MOJEIN - MOJENIH, B KOTOPOH BIUSAIOMIMMHU
(dakTopamu SIBJIIIOTCSI CaM HUCCJIEAYeMbId OOBEKT M BPEMs, TO €CTb MOJEIUPYETCS
3aBUCHUMOCTh TMOKa3zaTelsi OT TOro KakuM OH Obul B mponuioM. (B Oonee obmiem
CMBICIIE, B Ka4eCTBE apryMEHTOB aBTOPETPECMOHHOW MOJEIM MOTYT BBICTYNATh U
pasznuyHbie Jpyrue (akTophl W pas3liMyHbie Jlard). BxitoueHue B perpeccUuoHHBbIC
MOJEIN TEPEMEHHBIX, W3MEPEHHBIX HA MOPSAKOBOM K HOMHUHAJIBHOM YpPOBHSIX,
SBJIIETCSI BO MHOTHX CIIydasiX aOCOJIOTHO HEOOXOJUMOM 3ajadeil — B TOM YHCIE
JIMAarHOCTUYECKOro Xapakrepa. [[ocTpouB perpeccHOHHbIE MOJEIHW B Pa3IMYHBIX
COCTOSIHUAX (KJIacTepax) 3/I0pOBbsl YEJIOBEKa, MOXHO [0 aHAU3y CTPYKTYpHO-
napamMeTpUYeCKUX pa3Inyuil OCYIIECTBISATh TUarHOCTUYECKHM Tiporiecc (0COOEHHO, B
ciydae nuddepeHImaibHON TUAarHOCTUKH).

[Ipu sxcTpanoyAMK Hellb3sl JaleKO YXOAUTh OT SKCHEPUMEHTAIbLHON 00J1acTH.
3a ee nmpuaenaMu XapakTep 3aBUCUMOCTU MOKET U3MEHUTHCA.
lpuuunno-cneocmeennas cesa3v 6 coyuanvrHo-cueuenuyeckom monumopunee (CI'M) u
Mecmo pe2pecCUOHHbIX Mooelell 8 cxeme 00KA3amelbCmad.

Onna u3 BaxkHeumux 3anady CI'M - ycraHoBJIeHHE (JI0KA3aTEIbCTBO HATUYMS)
MPUYUHHO-CJICACTBEHHBIX CBSI3€M MEXIy 3J0POBbEM HACEJIICHUSI U BHEIIHUMH
daktopamu. [TpuHIUIIBI TOKa3aTeNbCTBA HAIMYWS PUINHHO-CIICICTBEHHBIX CBSI3EH,
KOTOpbIE€ CTaJId KJIACCUYECKUMH M LHUTHUPYIOTCS BO MHOTHX JUTEpPaTypHBIX
UCTOYHUKAX, chopmynupoBan anrauiickuii cratuctuk O.b. Xumn B 1965 r. OnHako
no mnpomectsur 40 et B POCCHMICKON TMTMEHMYECKONM HAyKe HaxXOIWUTCS HEMAJo
uccleaoBareneid, CBOUMH TPyJaMU OMPOBEPTAIOIIUX 3TH TPUHIUIIBIL.

[TpuBenem, npunuunsl O.b. Xuina. B 1anHOM ciiyyae pedb UAET O TOM, KaKOTro poja
JI0Ka3aTesIbCcTBa JAlOT OCHOBAHUS MPEANOoJararb, 4YTO CBSI3b MEXIY SBICHUSIMHU
o0OyCJIOBJIeHAa MPUYMHHO-CIEACTBEHHBIMU OTHOUIEHUsIMU. [lo MHEHHMIO aBTOPOB, B
KJIIMHAYECKON ANUAEMHOJIOTUM HEBO3MOXKHO JI0Ka3aTh MPUYMHHO-CIIEACTBEHHBIM
XapaKTep CBS3U, MOJHOCTHIO UCKIIOYMB BCE COMHEHUS.

B uactHOCTH, Mg [OKa3aTeNbCTBA MPUYMHHOW CBSI3M HEOOXOJIMMO YCTPAaHUTH
CUCTEMATUYECKUE U CIIy4ailHble OUIMOKM MPU OTOOpE MALMEHTOB U MPU U3MEPEHUU
UX TIapaMETPOB, OLEHUTh HAIMYUE BMEIIUBAIOIIUXCS (KOCBEHHBIX) (PaKTOPOB, UTO HE
BCET1a BO3MOXHO.
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[IpuBeneM cremyroniye g0Ka3aTebCTBA HAJIUMYMSI BO3MOXXHOW MPUYMHHO-
CIENCTBEHHOU CBSI3U.
1. IlocnenoBarenbHOCTh COOBITHII BO BpeMeHHU (IpUYMHA JOJKHA MPEIIIECTBOBATH
cneactButo). Hanmpumep, B JIonmone B 1952-1954 r. B oT/e/bHBIC TIEPUOABI BPEMECHH
CHayaJla OTMEYAJIOCh PE3KOE YBEIMYEHUE 3arps3HEHHs aTMOC(EepHOro BO3ayxa, a
3areM pocT 3aboneBaeMOCTH. Takas BpeMeHHas MOCJIEN0BATEIbHOCTh COOBITHIA
SBJISIETCS OINPEICIICHHBIM JI0OKA3aTebCTBOM TOTO, 4TO 3arpsizHeHrne OC MOXKeT ObITh
OpUYMHONM pocTa 3abojeBaeMocTd. HapylieHue mnociaenoBaTeaIbHOCTH COOBITHIMA
CIIY’KUT CHJIBHBIM apTyYMEHTOM IIPOTUB BO3MOKHON MPUUUHHO-CJIEICTBEHHON CBSI3U.
2. Cuna sddexra. [IpuanHHO-CIEACTBEHHAS CBSI3b KAXETCS 00Jiee BEPOSTHOM, €CIH
NpPUYMHA BBI3BIBACT CWIBHBIA d3(dekT, Hampumep, yBenrumueHne B 15 pas
pPacpoCTPaHEHHOCTH PEIUIUBUPYIOIIETO OPOHXHTA Y ACTCH, MPOKMBAIOIINX B 30HAX
AKOJIOTHYECKOTO HEOIaromoyiyunsi, MO0 CPaBHCHHIO C KOHTPOJIEM CIIY)KHT BECKHUM
apTyMEHTOM B TIOJIb3y TPUYMHHO-CIEACTBEHHON CBS3M MEXKAY 3arpsS3HCHUEM
aTMOC(EPHOTO BO3/IyXa M MOSBICHUEM OPOHXUTA.
3. 3aBucumMocth 3¢dexkTa oT 036l (MIPU YCUIICHUU BO3JEHCTBUSA 3a00JE€BAEMOCTh
MOBBINMIAETCA). JlOCTAaTOYHO CHUJIBHBIM  apryMEHTOM B  TMOJb3y IMPUYUHHO-
CIICICTBEHHOM CBSI3U MOXKET CIYXKUTh HaOmrogaemoe ycuwieHue s¢dekra mnpu
YCWJICHUH BO3JICUCTBUSI, HAIIPUMED, SIBHO BBIPAKECHHOE YBEIMYEHHE CMEPTHOCTHU OT
paka JIErKOTO NPH YBETUYCHUHN KOJIMYECTBA BHIKYPUBAEMbIX CUTApPET.
4. Ob6patumocTh (IIpu ociabJIeHUN BO3JICUCTBUS 3a007€BaeMOCTh CHIDKaeTcs). Tak,
3a00JIeBaEMOCTh OPTraHOB JbIXaHUs y kutenied JIOH0OHa pe3Ko COKpaTHiach IMOCIe
NPUHATHS «AKTa 0 YHCTOM BO37yxe». [l0 MHEHHIO aBTOPOB , 0OpPaTUMOCTh CBSI3H —
CHUJIbHOE, XOTS W He OeCCIIOpHOE JJ0Ka3aTeIhCTBO €€ MPUYHHHO-CIICICTBEHHOTO
Xapakrepa.
5. YcroitunBoCTh, BOCHPOM3BOAMMOCTh 3(dekra (3hdexT Habmomaercs pa3sHbIMU
WCCJICIOBATENIIMA HE3aBUCUMO OT MECTa, yCIIOBUM W BpemeHH). OUeBHIHO, YTO
Hamuune 3¢¢eKkTa B OJHOM MECT€ M €ro OTCYTCTBHE B JpyroMm (MpH paBHBIX
YCIIOBUSIX), CBHJIETEILCTBYET HE B TOJIb3Y MPUUYMHHO-CJICACTBEHHOW CBS3U MEXIY
MpeAnoIaraeMbIMUA IPUYUHON U CIICICTBUEM.
6. buonornueckoe mnpaaonogodue (3PdekT coriacyercs C COBPEMEHHBIMU
HAyYHBIMU TIPEACTABICHUAMHU). B KOHKpETHOM cCiy4ae HW3Y4YCHHS CBS3U 37I0POBbSI
HaceneHus: ¢ 3arpssHenreM OC psa  aBTOPOB TOBOPUT O HEOOXOAMMOCTH
ATUOMATOTCHETUYECKOTO aHallu3a CBSI3M  KOHKPETHBIX WM3MEHEHUW  37I0pOBbS
HACEeJICHUS ¢ KOHKPETHBIMHU BpeIHBIMHU (pakTOopamu cpenbl oouTanus. [Ipu Hamudmm
TaKOTO aHajgu3a OOHapyKeHue JAeHCTBUS Kakux-mubo TokcukaHtoB OC Ha
YBEIMYCHHUE PACIPOCTPAHCHHOCTH KOHKPETHOW MATOJIOTHH BBITJISIUT 3HAYUTEIHLHO
OoJiee MpaBaoONIO00HBIM, UeM 0€3 HEro.
7. CneunduuHocTs (0/1Ha MpUYMHA PUBOAUT K ogHOMY 3P dekTy). B obnactu CI'M,
KOT/Ia M3ydaeTcs BO3ACHCTBHE Ha TMOMYJISAIHUIO KOMIUICKCA NMPUYHH OJHOBPEMEHHO,
YCJIOBUE CIIELIM(PUUHOCTHA MOKET OKA3aThCS HE OUE€Hb aKTyaJIbHBIM.
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8. Amnanorus (MpUYMHHO-CIEACTBEHHAs CBSI3b YK€ YCTAHOBJIEHA I CXOJHOIO
BO3JCHCTBUS wnu  Oosie3nu). Jloka3aTenbCTBO NPUYUHHO-CIEACTBEHHON CBS3H
YCWJIMBACT HAJIIMYUU aHAJIOTHYHBIX MPUMEPOB AJII TOYHO YCTAHOBJICHHBIX MPUYHUH.
Takum 06pazom, BaxkHeimas 3agadya CI'M — ycTaHOBJIEHUE NPUYHUHHO-CIIE/ICTBEHHBIX
CBSI3EH MEX]y 3J0POBbEM HACEJICHHUS M BHEIIHUMH (DAKTOpaMH — pPEIIaeTCs MyTeM
KOMILJIEKCHOT'O ~ HMCCIIEIOBaHWsA, BKJIOYAIONIEro psia  dTanoB. KakoBa  poib
CTaTUCTUYECKUX MOJeNiel, u, 0ojiee KOHKPETHO MOJIEJIEH PEerpecCUOHHOrO THUIA B
TOM KOMIUIEKCHOM HCCIIEIOBAHUU?

Koppenauyuonnaa ceasv (u eit coomeemcmeyuian pecpeccuOHHas Mooeib) He
AGNACMCA NPUUYUHHO-CIE0CMEEHHOU; €€ HaIu4Yhe MOXKET JHIIb YKa3blBaTh Ha
CyIIECTBOBAHUE BO3MOXHOW TPUYUHHO-CIICICTBEHHOM CBsI3u. bomnee  Toro,
KOppEJSIMOHHAs CBS3b (Ja)ke CTAaTUCTUUECKU 3HAYMMasi) MOXKET BOOOIE HE UMETh
HUKAKOTO OTHOIIEHWS K NPHYMHHO-CIEICTBEHHOW CBsI3U. Bo-mepBhIX, B
CTaTUCTUYECKUX HCCIEAOBAHMSIX BCTPEYAIOTCS JIOKHBIE (CIy4yalHbIE) KOPPEISALNH,
KOTOpPbIE HU Ha YEM HE OCHOBAaHBI (IMMPOCTO MPOTHBOpPEYAT 3PaBOMY CMBICIY); HX
NOSIBJIEHHE 00YCIIOBJIEHO CIyYailHbIM CTEYEHHEM OOCTOSTENBCTB NMPU (POPMUPOBAHUU
BBIOOPKH U3 T€HEPAJIbHOW COBOKYIMHOCTH M HE JOJDKHO MPUHUMATHCS BO BHUMAaHUE
MMEHHO U3-3a NPOTUBOPEYHs] 3ApaBOMY CMBICAY. DBoO-BTOpBIX, BO3MOYKHO
CYLIECTBOBAHME TPU3HAKOB, JIEHCTBUTENILHO CBS3aHHBIX MEXIYy COOOM, KOrjma HU
OIMH W3 HUX HE SBJISETCS NPUYMHON WM ciaeAacTtBueM apyroro. IIpumep Takoii
CBSI3aHHOW Iapbl IPU3HAKOB — POCT U BEC 4esloBeKa. VIX B3aMMOCBS3b OYEHb CHIIBHA,
OJIHAKO HeNb3sl CKa3aTh, YTO BBICOKUH POCT SIBISIETCA MPUYMHON OOJIBIIOTO Beca, U
HaoOopoT. [IpocTo 3TH 1Ba Mpu3HAKa CBSI3aHBI C PA3BUTHEM BCErO OpraHU3Ma, a He
ApYT € IpyroM.

Jlnst Toro 4Tto0Bl CTATUCTUYECKHE MOJIETH BBINOJHAIM CBOIO (DYHKUHUIO OJTHOTO W3
«OJIOKOB» B CHCTEME JI0KAa3aTeIbCTBA MNPUYMHHO-CIEJACTBEHHBIX CBSI3€d, OHH
JOJDKHBI  OBITh KOPPEKTHO TOCTPOEHBI, a IMOJYYEHHBIE PE3yJbTaThl KOPPEKTHO
MPEICTABIICHBI U NMPOAHAIM3UPOBaHbL. Takas paboTa MOXKET ObITh BBIIOJIHEHA TOJBKO
COBMECTHBIMH yCUJIUSIMU crienuanuctoB B odnactu CI'M u cnenuanucToB B 001acTu
MOJENUpOBaHus. B neanbHOM BapuaHTE CHEIUATUCTHI IO MOHUTOPHUHTY JIOJKHBI
UMETh NpEeICTaBlIeHHE 00 OCHOBaX MOJAEIUPOBAHUSA, a CHEHUAIUCTHI IO
MOJICJIMPOBAHUIO — OMNBIT TOCTPOEHUS W TPAKTOBKM MoJene B o0nactu
MoHutopuHra. C.A. AiiBa3siH, IEPEUUCIISIS aKTyallbHbIE HAIIPaBJICHUS HCCIIEIOBaHUIN
B 00JacTH TPHUKIAAHOW MATEMaTHYECKOW CTATUCTHUKU, HA3BIBAET, CPEAM MPOUYHUX,
cienyrouiee HarpasiaeHue: Gpopmanuzanus (MaTeMaTuyeckasi IOCTAHOBKA) peaslbHbIX
3a/lady CTATUCTUYECKOTO aHaliM3a JAHHBIX B Pa3JIMYHBIX MPEIMETHBIX O00JACTIX;
BbIpaOOTKa Ha 0a3ze 3TOro OMmbITa TUIOBBIX MAaTEMAaTUYECKHUX IOCTAHOBOK 3ajad,
BBIXO/ISIIUX 32 ... PAMKH ECTKUX KAHOHUYECKUX MOJENe. DTO BaXHBIM U TPYAHBIN
ATan MaTEMaTUKO-CTATUCTUYECKOTO MOJIETUPOBAHUS. . ..

HcKyccTBO peamucTUYecKoro MOJEIpOBaHus (POPMaIIbHO HE MPEAYCMOTPEHO HH B
OJTHOM U3 pPAa3JIeJIOB CTATHCTMYECKOW HAyKH, €ro pa3BUTHE HHUKAK M HHUYEM HE
CTUMYNHpYyeTcs. J{7s BBIMOIHEHHUS 3TOTO dTama HeoOXOIUMO COYeTaHHE TIyOOKOro
3HAaHUS MAaTeMAaTUYECKUX OCHOB CTAaTUCTHYECKOW 00paboTKH MH(GOpPMALMU U OIBITA
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BBITIOJIHEHUSI ~ COOCTBEHHBIX  WCCIICIOBAHWW  HA  KOHKPETHOM  (pealbHOM)
CTaTUCTUYECKOM MaTepHare.

KpaiiHuM BBIp@XKEHHEM «IIOJIb30BATEIBCKUX HACTPOCHUI» Cpelr MEIUKOB MOXKHO
CUMTATh BhICKa3biBaHUe: «OT HAC HE TpeOyeTcs Tenepb riIyOO0KUX, AeTATbHBIX 3HAHUHN
MaTeMaTUKH, TIOCKOJIbKY  Bpadeil-ucciiefoBaTeneii, Tak  CcKaszaTh, «BEIET
KOMITbIOTEPHAsI IPOTPaMMa aHaTU3ay.

Takum oOpazom:

- Bo — mepBbIx, OOJBIIMHCTBO 3a00JIEBaHMM, KOTOPbIE MCCIEIYIOTCS B COIMAIBHO-
TUTUEHUYECKOM MOHHUTOPUHIE€ — 3TO SKOJOTUYECKH 3aBUCHUMbIE OOJE3HHU, CBS3b
KOTOpbiX ¢ (pakropamu OC cymecTByeT, HO OHAa HE CTOJb CHJIbHA, YTOOBI OBITH
OuYeBHJIHOM. BenenacTBue 3TOro, J0Ka3aTenbCTBO HAIUYHS CBSI3H MEXKIY COCTOSHHUEM
3M0poBbsi HaceneHuss U cocrossHueM OC sBIsIeTCS HEMPOCTOW 3amayeii; B psje
CllydaeB peIINTh TaKylo 3a/ady BOOOIE HE yaaeTcs (He yAaeTcs M0Ka3aTh HATHIUe
BIUSHUS (PAKTOPOB OKPY’KAIOIICH Cpebl Ha 3/TOPOBbE HACETICHU).

- Bo BTOpBIX, MOJENM pErpecCHOHHOTO THMA MPETHA3HAYCHBI MJIs TEPBUYHON
MPOBEPKH THUMNOTE3 (BBIABUHYTBHIX [0 COOOpa)KEHUSIM TNPEIMETHON 00yacTu) O
HAJIMYUKA CTATUCTHUYECKOM CBSI3U MEXKY IMOKa3aTesIMU 310poBbs U gakropamu OC.
CymiecTBeHHOE 3HAUEHHUE B JIOKA3aTEIIbCTBE CBA3M C YYacCTHEM PErpecCUOHHBIX
Mojened uMeeT TiepBUYHAs uHGOpMaIMs, BhIOpaHHAs HCCIEAOBaTENeM IS
CTaTUCTUYECKOTO  aHaiu3a. BpiOpaHHble moka3arenu (MoKa3aTelud  3/0pOBbS
HaceseHust U coctossHusi OC) MOMKHBI ObITh MAaKCUMAJIBHO CBSI3aHBI MEXKIY COOOM C
MPEAMETHOW TOYKM 3peHHs] (C TOYKM 3pEHHUS JTHUOJIOTHH), a TaKXke OBbITh
OOBEKTHBHBIMH M HEMPOTUBOPEYMBBIMH. JKemarenbHO, YTOOBI TMOKa3aTeau OBbLIN
BBEIOpAaHBI C y4eTOM TpeOOBaHWI, KOTOpPHIE BBIJIBHTAeT JOKa3aTelbHAS MEIUIIMHA
K YCTaHOBJICHHIO TIPUYHNHHO-CIICICTBCHHBIX CBSI3CH.

- B TpeTbux, B cucteMe JOKa3aTeNbCTBA HAJTWUYHS MPUIMHHO-CICACTBEHHBIX CBS3CH
MOJENIA PETPECCHOHHOTO THUIA SBJSIOTCS OJAHUM W3 HEOOXOIWMBIX, HO SIBHO
HEJIOCTaTOYHBIX 3BEHBEB. [10ATOMY BBIBOJBI, CIEJAHHBIC TOJLKO IO PE3yJIbTaTam
MOJICIUPOBAHUS, IOJDKHBI OBITh B3BEIICHHBIMU, APTYMEHTUPOBAHHBIMH U TIPEICTHHO
OCTOPOKHBIMU (TIPEANOI0KUTETBHBIMU).

B Hacrosimiee BpeMs HMEIOTCS pa3lIMYHbIE CTATUCTUYECKHE MAKEThl 00paboTKu
JAHHBIX, C TOMOIIBI0 KOTOPHIX MOXXHO J(QPEKTUBHO pemarh Ha KOMITBIOTEPE
CTaTUCTUYECKUE 3a/layul ISl CIIYYalHBIX BEJTUYHH C HOPMAJbHBIM (TayCCOBCKHIM)
3aKOHOM pacnpeneneHus. OqHaKo dKCMEPUMEHTAIbHBIC UCCIIEIOBAHMS MTOKA3bIBAIOT,
9TO OTKJIOHCHHE OT HOPMAJbHOTO 3aKOHA PACIPEICICHHUSI XapaKTePHBI IS
MOTPENTHOCTEH Pa3IMYHBIX H3MEPUTEIBHBIX MPUOOpPOB. B ciydae HerayccoBCKHX
pacrnpeesieHuld CIIy9aifHbIX BEJIMYMH BO3MOXHOCTH PEIICHUS CTATUCTUYCCKUX 3a/1a4
PE3KO CYXKAIOTCS, MOCKOJIBKY BO MHOTHX CIydasX OTCYTCTBYIOT IPOBEPCHHBIC H
3¢ (HEKTUBHBIE METOIUKHU PEIICHUS TaKUX 3a7a4 aHAJIMTUYCCKUMH WM YUCIICHHBIMU
METO/IaMH.

ITopsaoK BbINOJTHEHUSI padOThI
1. N3yunts TEOpETUUECKUI MAaTEPUAIT
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2. V3yueHue u OBJIaJICHUE HABBIKAMH IPUMEHEHHSI BO3MOYKHOCTEN pErpecCHOHHOIO
MOJICTIMPOBAaHUS B JAHAarHocThyeckux nemsax cpeacrBamu Excel. [lo nmanHBIM
nabopaTtopHoit paboTsl Nel (cMm. [Tpunoxenue):

- ¢(hopMHUPOBATH MHOXKECTBO MH(DOPMATUBHBIX MPU3HAKOB (KOJIMYECTBO MPU3HAKOB —
4, uneHTU(PUKATOPHI TMPU3HAKOB OMPENCISIIOTCA MO JAaTYMKY CIy4alHBIX YHUCEN
paBHOMEpHOro pacrpezenenust B auanazoHe (1, n*5), rae n - mopsAKOBBI HOMEp
CTyJIEHTa B TpYIIe, OT MOJYYEHHOTO B 3aJlaHHOM JHana3oHEe YHCesl OmpeeisieTcs
ocTatok oT jeneHuss Ha 4 wu mupubasmsgercs 1. Ilo mnomydeHHOMY uHCTy
MoCJIeIOBaTEIbHO ompezensercs uaeHTudukarop (umsi) mnpusHaka. I[Ipouenypa
npoAoDKaeTcs 10 TeX Mop Moka He Oyaer chopMHUpPOBAaHO MHOXKECTBO u3 4
IPU3HAKOB.

- (dopMupyloTcsi 00yyarolue MU 3K3aMEHAIIMOHHBIE BBIOOPKHM B Ka)XJOM KJacce
(pEKOMEHIyeTCsl UCIOJI30BaTh METOJI «30JI0TOI0 CEYEHHS» COOTHOILIEHUS Pa3MEpPOB
BBIOOPOK);

- ONPEACNIAIOTCS MapHbIe JTyuline perpeccuu (oommum koaumdectBoM 12) B Excel (cm.
71a00paToOpHYyIO paboTy, MOCBALICHHYIO KOPPEISUOHHOMY aHAIN3y) U COCTaBISETCS
rpag-CBA3HOCTH MO 3HAYMMbBIM MOJIEISIM — B KaX10M KJIaccCe;

- OIpenessieTcs: MHOXKECTBEHHas JIMHEWHas perpeccuss Mexay Npu3HaKaMu
(perucTpupyemMbIMH IMapaMeTpaMu) — B KaXKJI0M KJIAcCe;

- CPABHMBAIOTCA PE3YJIbTATHI MPEABIAYIUX BRIUACIUTEIBHBIX IKCIIEPUMEHTOB;

- CUMTas MOJIYYCHHBIE PETPECCUOHHBIE MOJAEIIA MPOTHOCTUYECKUMHU OCYLIECTBIISETCS
BbIUMCJICHHE  OWIMOOK  TMPOTHO3UPOBAaHUS  (CPEOIHUX  OTHOCUTEIBHBIX)  Ha
HK3aMEHAIMOHHBIX BBIOOpKaX B KaxJOM Kiacce (mapHble W MHOXKECTBEHHBIC),
JIEa0TCS BBIBOJBI O TOYHOCTHU MPOTHO3A B KJIACCAX U BOZMOMXHOCTSIX MCIOJIb30BAHMS
MozeNied B JAMArHOCTUYECKUX LENAX (CpefHsis OTHOCUTENIbHA OIIMOKAa HE AOJDKHA
NpeBbIIaTh ypoBeHb 0,32).

3. Uccnenyrorcs uHOpMAMOHHBIE BO3MOXHOCTH ABTOPETPECCHOHHBIX MOJEIIEH.
BoigBuraeTcs runores3a 0 ToM, 4TO aBTOPETrPECCUOHHASI MOJIENb HECET MH(POPMALIMH O
(YHKIIMOHAJIBHOW 3aBUCUMOCTH JUHAMHKHA BPEMEHHOIO psja OHMOJIOrHYecKOro
cursaia. MccnenoBanus MpoOBOAATCS MO CIEAYIOIUM STanaM:

- 3agatorcst ¢GyHkuuu (He MeHee S50 u3MepeHuil): NTuHEHHas, Mapabojnyeckas,
rapmoHuydeckasi, peasibHasi (OIII" — o u mociie Harpy3Ku);

- MyTeM HCIOJIb30BaHMs Tu(p(epeHIINATBHOTO UCUUCICHUS (TIepBOM MPOU3BOIHON)
Haiiiute QopMmyiny Jis aBTOPErpecCHH MEpBOro MOopsiKa (3aBUCUMOCTH 3HAUCHUS
(GYHKUIHMU OT OPEIbIAYIIET0 COCTOSHHUS)

- MOCTPOMTE aBTOPErPECCHOHHBIE MOENU NEPBOro MOPSAKA Al BCEX YKa3aHHBIX
bynkuumii (Bkirovas curnana OIII);

- cAelailTe BBIBOJbI O KayeCTBE aBTOPEIPECCHOHHBIX (PYHKIMH ©  UX
MPOTHOCTHYECKUX (IMArHOCTUYECKUX ) BO3MOKHOCTSIX.

4. OdopMure OTYET, BKIIOYAIOMIMI: pe3ybTaThl MPOBEACHHBIX HCCIEIOBAHUN CO
C/IeJIaHHBIMU YMO3aKJIIOUEHUSIMU (BBIBOJAMH), KPATKUMHU OTBETaMU Ha KOHTPOJIbHbBIE
BOMPOCHI (He MeHee 1Aty : 5,9, 10 Bompockl — 00s3aTeNbHbBI), KPATKUMH PE3IOME O
coJep>KaHUU UHPOPMAIIHOHHBIX UICTOYHUKOB, YIIOMSIHYTBIX B Onbnuorpadumu.
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KOHTpOJ]LHbIe BOIIPOCHI:

1. Kak BbIOpaTh THUII M CTPYKTYypy MOJEIH, KAKOMY HMEHHO CEMEHCTBY OHa
JOJDKHA IPUHAIIEKAT ?

2. KakoBa rumores3a NOpoKICHUS AAHHBIX, KAKOBO PACIPEICIICHUE CIy4allHON
MIEPEMEHHON?

3. Kakoii neneBoii (pyHKIIMEH OLEHUTh KA4ECTBO alllIPOKCUMAIUU?

4. Kakum  crmocoOoM  OThICKaTh  MapamMeTpbl  MOJEIH, KaKOB  JOJDKEH
OBITh AJITOPUTM ONTHUMM3ALUH 1APAMETPOB?

S. Yro moapazymeBaeTcs IMOJ BOCCTAHOBJIEHUEM 3HAYEHUS MO PErPECCUOHHOU
Mozenn?

6. YTo TaKoe IKCTPATTOISIIHS?

7. Kaxk npoBepsieTcst anekBaTHOCTh PETPECCUOHHBIX MOJAEIEH?

8. UTo TakOo€ MHOXECTBEHHAS JIMHEHAS perpeccusi?

Q. Kak cuHTE3npoBaTh MHOKECTBEHHYIO HEJIMHEWHYIO PETPECCUI0 C PA3THMYHBIMU

OTOPHBIMH (PYHKITUSIMU?
10. KakuMm 006pa3oM NOCTPOUTH PETPECCHOHHBIE MOJICIb (BKIIOYasi aBTOPETPECCUN )
JUTs1 HEYHKIIMOHATBHBIX 3aBUCUMOCTEH?

HNudopmanuoHHble HCTOYHUKH

1. WNuctpykiust co3ganue perpeccuoHHbIX mojnenedt B MS Excel (Buumeo-ypok)
/URL:https://www.youtube.com/watch?v=3hICwCzHUv4

2.  Jluneiinas perpeccust B Excel yepe3 Ananms manneix /URL:  http://archie-
goodwin.net/load/specializirovannye blogi/ms_office

/linejnaja_regressija_Vv_excel cherez_analiz_dannykh/28-1-0-391

3.  Jluneiinas  perpeccuonHas  mozxens  /URL: http://nickart.spb.ru
/analysis/Irm.php
4.  O6mme  perpeccuoHnble  Mmomenu. /URL: http://www.statsoft.ru

/home/textbook/modules/stgenregmod.html
5. Ponr marematuku B Memauumue /URL:  http://stud24.ru /mathematic/rol-
matematiki-v-medicine/174048-506827-page3.html



https://www.youtube.com/watch?v=3hlCwCzHUv4
http://archie-goodwin.net/load/specializirovannye_blogi/ms_office%20/linejnaja_regressija_v_excel_cherez_analiz_dannykh/28-1-0-391
http://archie-goodwin.net/load/specializirovannye_blogi/ms_office%20/linejnaja_regressija_v_excel_cherez_analiz_dannykh/28-1-0-391
http://archie-goodwin.net/load/specializirovannye_blogi/ms_office%20/linejnaja_regressija_v_excel_cherez_analiz_dannykh/28-1-0-391
http://stud24.ru/
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21. Pa3zBe10YHBINA CTATHCTHYECCKHI aHAJN3 B J0KA3aTEeJbLHOM MeIUINHE
Heanb padoThl: oBIajeHUE HaBbIKaMU HcmoJib3oBaHus «llakera ananmuza» B Excel
JUJIsL TIPOBEJICHUS Pa3BEJIOYHOrO CTATUCTUYECKOTO aHAIM3a MEAUIMHCKUX JTaHHBIX B

paMKax MCTOAO0JIOTHH ,ZIOKa3aTeHI>H0ﬁ MCIAHUIIUHEI.

KpaTkue TeopeTH4yecKkue cBeIeHUsI

JlokazarenpHas meaununa ( Evidence-based medicine — MeunuHa,
OCHOBAaHHAsI Ha [OKAa3aTeJIbCTBAaX) — JTO IOAXOJ K MEAMIMHCKOM MPaKTHKE, IPU
KOTOPOM peLICHHS 0

MPUMEHEHUH TPOPHIAKTHIECKUX, TUATHOCTUYECKHUX U JICUSOHBIX

MEpONPUATHNA IPUHUMAIOTCSI  MCXOASl M3 MMEIOLIMXCS  JIOKAa3aTeNbCTB X
3¢ ()EeKTUBHOCTH M OE30MAaCHOCTH, a TaKWE€ J10KA3aTEeIbCTBA IMOABEPrarOTCs IMOUCKY,
CpaBHEHMIO, OOOOIIECHUI0O M IIMPOKOMY PACIPOCTPAHEHHUIO JUIsl UCIOJIb30BAaHUS B
MHTEpecax MalueHTOB.

B ocHOBe [o0Ka3aTeNbHOM MEIUIMHBI JIGKUT TpoBepka dS(OPEKTUBHOCTU U
0€30MacHOCTH METOJIUK JTUATHOCTUKH, MPO(DUIAKTHUKKA M JICUCHUS B KIMHUYECKUX
VICCJIEIOBAHUSIX. IToxn MPaKTUKON JIOKa3aTeIbHON METUITUHBI
MMOHMMAIOT UCIIOJIb30BaHUE JAHHBIX, MOJYYECHHBIX U3 KIMHUYECKUX HCCIICIOBAHUI, B
MOBCEIHEBHOMN KIMHUYECKOH paboTe Bpauya.

HekoTtopele mnpaBwia NPOBEACHUS KIMHUYECKUX HWCCIECIOBAHUM U3JIOKEHBI B
crangapte GCP (Good Clinical Practice, «Hamnexarnass KiIMHHYECKass MPAKTHKA»),
IIpaBWJIa MPOW3BOJACTBA JIEKAPCTBEHHBIX CpeacTtB — B cranpapre GMP, npasunna
BBITNIOJIHEHUS JTAOOPATOPHBIX HccieqoBaHuil — B ctangapte GLP.

B nauvane 1990-x romoB pa3paboTaHa peUTHHTOBasi CUCTEMa OIEHKU KIMHUYECKUX
UCCJIEIOBAHUM, TJ€ C BO3pacTaHWEM IMOPSAKOBOTO HOMEpa J0Ka3aTeIbHOCTH
KAueCTBO KIMHMYECKUX HCCIIEIOBAHUN CHMXKAETCA. YPOBHU MPUHATO 0003HAYATH
pumckumu  muudpamu (L 11, 11, 111, IV) wumm  OykBamu natuHcKoro asndaBuTa
(A, B, C, D). lludpst 0603HaA4aIOT yPOBEHb T0KA3aTEIBHOCTh PE3YyJIbTATOB HAYUHBIX
ucciaenoBanuii. BykBbl  0003HA4YalOT YpPOBEHb  JOKA3aTE€IBLHOCTH  MPUHSATHIX
PEKOMEHTAIU .

Kiacc (ypoBennb) | (A): OOJIBIIINE TBOWHBIC ciernble Tianedo
KOHTPOJIMPYEMbIC UCCIICIOBAHUS, @ TAKXKE JaHHBIC, MOJYYEHHBbIE MPU METa-aHAIIU3E
HECKOJIBKUX PaHAOMU3UPOBAHHBIX KOHTPOIUPYEMBIX UCCIETOBAHUIM.

Knacc  (yposmens) Il (B):  HeOonblIne paHIOMU3UPOBAHHBIE  KOHTPOJIUPYEMBIE
UCCJIEIOBAHUSI, B KOTOPBIX CTATUCTUYECKUE PAcU€Thl MPOBOJATCA HAa OTPAHUYCHHOM
YHCJIE MalUEeHTOB.

Knacc (yposmensn) Il (C): HepanmomMu3upoBaHHbIE KIMHUYECKHWE HCCIICIOBAHUS Ha
OTpaHUYEHHOM KOJIMYECTBE MAI[UEHTOB.

Kmacc (ypomenb) IV (D): BbIpaboTKa Tpynmol HSKCIEPTOB KOHCEHCyca IO
onpeneséHHON nmpooieme.

MexayHaponHas ~ CUCTEMa  JIOKAa3aTEJbHOW  MEAMIMHBI  pa3BUBAETCS B
F€OMETPUYECKON MPOTrPECCUU: C MOMEHTA €€ CTaHOBJICHUs B Hayaie 90-X roJioB U Mo
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HACTOSIIIIEE BpeMsl YHCJIO IIEHTPOB, MoOHOrpaduit u (opymMoB 1o mpobieme
HCUYUCTISETCS JIECSITKAMH, KOJIMYECTBO MyOIUKAIUi - COTHIMU. ATEHTCTBO MOJUTUKHU
3npaBooxpaHeHus: U Hayku CILIA cyOcunupoBano B 1997 rony cpokom Ha 5 ner 12
TaKuX LEHTPOB, CO3[JaHHBIX MPU BEIYIIUX YHUBEPCUTETAX W HAYUHBIX OpraHU3AIUAX
Pa3IMYHBIX IITATOB; PACTET YUCIO LIEHTPOB MO OTACNIbHBIM IMpobieMaM (310pOBbE
JeTel, MepBUYHAs TOMOIIIb, 001Iast MPAKTUKA, ICUXUYECKOE 3I0POBbE U JIP.).

OO0mmMM  JUIsi  BCEro  HANpaBJCHHUS  SBJISETCS  MCIOJIb30BAaHUE  IMPHUHIIMIIA
JIOKA3aTeJIbHOCTU Ha JII0OOM YpPOBHE NPHUHSATHS PEIIEHUH — OT TOCYIapCTBEHHOMN
MIPOTrpaMMBbl 10 HA3HAYECHUSI MHAWBHUIYaJIbHOW TE€PAIIUH.

TakuMm 00pa3oM, AOKa3aTENIbHBIN MOAXO0] K MEAUIIMHCKON MpPaKTUKE MOAPA3yMEBAECT
UCIIONIb30BAaHUE JIEYEOHBIX, MPO(DUIAKTUYECKUX U TUATHOCTHUECKHUX JCUCTBHH C
JIOKa3aHHOU 3(P(EKTUBHOCTBIO, YTO MpPEAINoaraeT Nouck MHGpopMaluu, CpaBHEHHE,
IIPOBECHUE MCCIIEIOBAaHNM 151 METa-aHaJIU30B. O¢ddexTuBHOCTH
JTIOKA3bIBACTCSI HE COOCTBEHHBIM ONBITOM HWJIA IMYHBIM MHEHHUEM.

B y3koM mNOHMMaHUW MOJPa3yMEBAETCs TAaKOW CIOCOO0 METUIIMHCKON MPAaKTUKHU
OTJEJIIBHOTO Bpauya, KOrJa OH MHCIOJb3yeT B CBOE€W padoTe TOJBKO TO, YTO
MMEET KaueCTBEHHYIO JT0Ka3aTeIbHyl 0a3y >Q(PEeKTUBHOCTH (K 3TOMY HE OTHOCHUTCS
COOCTBEHHBIN OTBIT U JINYHOE MHEHHE, OHU CTaBATCA Ha IMOCJIEHEEe MECTO — KOrja
BCE JIOKa3aHHOE€ KOHYMWJIOCh WM CIy4Yaid HEOPAWHAPHBINA, TOTa W JIMYHBIA OIBIT
noAoiaér). SIcHo, 4TO OOBEKTUBHOCTH caMa IO cebe CyOBhEKTHBHA, OCOOCHHO B
MEJUIIMHE, HO JIMYHBIN OMBIT CYObEKTUBHEE BCETO OCTAJIBHOTO, TOATOMY K HEMY TakK
U OTHOCATCS.
[logxox K JE€YEHHIO TOJBKO Ha OCHOBE OMNbITA W BIEYATICHUN Ha3bIBaeTCA
«UMIPECCUOHUCTCKAsT MEAUIITHAY.

B ocnoBe M JEXUT KIMHMYECKAs OIUIAEMHOJOTHS, KOTOpas M3y4aeT
pacripocTpaHeHue 3a0ojieBaHUM U pa3pabaThiBaeT METOAOJOTHIO KIMHUYECKUX
UCIIBITAHUM TakuM o00pa3oM, 4TOObl OHM TMPUBOAWIM K HAay4HO OOOCHOBAHHBIM
BBIBOJIaM, MHUHUMUBHUPYS CllydallHble W CHUCTEMaTHYECKHE OIIMOKH, a TaKke
3aMHTEPECOBAHHOCTh YYAaCTHUKOB. B 1enomM 3TO Takod CBOJA MPUHLHUIIOB JJIs
OMPOBEPKECHUS WM HOATBEPKICHHUS HAYYHBIX JAHHBIX.

[IpoTUBHUKY OKA3aTEILHON MEIUIIMHBI JIIOOSIT pa3riarojibCTBOBATh B CTHIIE, MO,
€CJIM HE JJOKa3aHO JEHCTBHUE, €I HE 3HAUYUT, UTO €ro HEeT. Takoi mojaxod OTChLIAeT
HAac K 00J1acTH Bephl, a HE HAYKH: UMEHHO B PEJINTUN HE HY)KHO HUYETO JJOKA3hIBATh.
Tak uTro He cTouT oOpamiaTh BHUMAaHMS HA TAaKUE JIOTHYECKUE ONMIMOKH, 3TO MPOCTO
apryMeHT aJIeTITOB acTpaa.

[locnennee BpeMsi KOHTPOJb HEPEIKO MPOBOJUTCA HE C IMianebo, a c
KOHBEHIIMOHAJIHBIM JIeYeHUEM (YK€ YTBEPKIAEHHBIM U MHOTOKPATHO MTPOBEPEHHBIM),
B T€X CIIy4asiX, KOrJa Helib3sl MallMeHTOB OCTABUTh COBCEM 0e3 jieueHus. Torna ogHou
rpynne JalT CTaHJIApPTHYIO TEpamnuio, a Ipyrol CTaHAApTHYIO + HCCIeAyeMylo, U
CpaBHUBAIOT pasznuuus. Kaxpoe wuccienoBaHue JOJKHO HMETh MOATBEPKICHUS
CBOMX BBIBOJIOB B Macce MOJAOOHBIX, HHAYe MPAKTUYECKHE BBIBOJBI CAENATh HENb3S;
JUISL @aHalu3a M OLIEHKU CTAaTe €CTh TOJIIbI JKCIEPTOB, KOTOPHIE B WUTOI€ BBIIAOT
OpPOCTHIM  CMEPTHBIM  BpadyaM  KJIMHUYECKHUE pEeKOMEHJauuu  (raiijaiHsbl,
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«guidelines») Ha ocHOBE JIydmux MO0Ka3aTeabCcTB. [Ipu m3ydennn paboT HAIO CTPOTO
pa3fenaTb mokasarenu mpoiecca (JtoOble M3MEHEHMs MapaMeTpoB) U IMOKA3aTeIH
COOCTBEHHO pe3yibTaTa (MMEHHO OHM MMEIOT KIMHMYECKYI0 3HAauYUMOCTh), K
KOTOPBIM TMPUBOAAT T€ WM3MEHEHUus. Bo Bpemsi uTeHus myOJMKanuid WUIU Criopa co
CTOPOHHMKOM Kakoro-inbo MeToja HY>KHO MPUACPKUBATHCS ITOrO pas3/ielieHus,
MOCKOJIbKY HE COCTaBJsieT TpyJla IOKa3aThb JEWCTBHE BO3MOXKHOTO (akTopa Ha
IpolIecC, a BOT BBISICHEHUE JIOCTOBEPHOIO PE3yJIbTaTa U €ro MOJOKUTEIBLHOM CBSI3U C
TeM (GakTopoM TpedyeT cepbE3HOM PabOTHI.

HccnenoBarenbckue pabOThl MOXKHO OTHECTHM K TOMY WJIM MHOMY BHUIY MO BeECy
JI0Ka3aTEIbHOCTH, YTO 3aBHCUT OT €r0 CTPYKTYPHI (10 YMEHBIIICHUIO KPYTH3HBI):
Cucmemamuueckuti 0630p nocpedcmeom mema-anaiusa: HGOPMUPYETCS MHOKECTBO
MavyKa CXOXKHUX KIIMHUYECKHUX WCITBITAHUN OJTHOTO METO/a, BRICUUTHIBAIOTCS MX OOIIHE
U pa3uYHbIC TapaMeTpPhl, aHATTU3UPYETCS COBIAICHIE/HECOBIAJICHUE PE3YIbTATOB.
PKU (pannoMu3upoBaHHOE KIMHUYECKOE uccienoBanue, «randomized clinical trialy,
«RCTy) sBRsieTcst OCHOBOM JOKA3aTEIbHOCTU JI0KA3aTEIIbHOCTH - Pa3JIMUUsIb, YTO KE
SBUJIOCH CIJIEICTBUEM BO3ICHCTBHUS, a UYTO — CIy4allHOCTBIO. 3aKir4aeTcs B
JTUHAMUAYECKOM HaOJII0ICHUH TTPOPHIAKTHIECKOTO — AUATHOCTUYECKOTO - JIe4eOHOTO
BMEIIIATEIILCTBA, KOTOPbIE MPUMEHSAIOTCS K  CIy4alHO  cOpMUPOBaHHBIM
(paHIOMU3UPOBAHHBIM) TpynmaM H©3 KOHKPETHOM BBIOOpKH manueHToB. Bce
BO3MOXHBIE (DAKTOpPHI OJMHAKOBO JEUCTBYIOT Ha TPYIIbl MOJOMBITHBIX, TOJBKO B

OJIHOM 3TO OyAeT MOJIHOCTHIO Miane00-3¢deKxT, a BO BTOPOM — HEMOCPEICTBEHHO
3G (HEKT MEAMIIMHCKOTO BMEIIATEIBCTBA, M3 KOTOPOTO MOJYKHO BBIUECTH IEPBBIH H
TIOJTyYHUTh KPUCTAITU30BAaHHYIO JOCTOBEPHOCTD B BHJIE

MOATBEPKACHUS/ONPOBEPIKEHUSI N3HAYAILHON TUTIOTE3BI.

Ilonynayuonnoe  (IPOCHEKTUBHOE, KOTOPTHOE, TMPOJOJIBHOE)  HUCCIEIOBAaHUE
OCYILECTBIISIETCS  CIEAYIOIMM OOpa3oM: BBIACISIOTCS JBa OTpsija HaceJIeHUs
(KOTOpTHI), HAPUMEP, KOTOPbIE MOJIBEPrajiuch (GaKTOPy PUCKA U HE MOABEPKEHHbIE
eMy, 3aTeM 3a HUMHU JJIUTEJIHbHO HAOIIOJAI0T, 0OCIEeNYyIOT U CPaBHUBAIOT JaHHBIE.
Hcnonb3yeTcst sl ompenesieHusl MpOTrHO3a W MPUYUH 3a00JeBaHuM, UX (PaKTOpOB
pUCKa U YpOBHs 3a00JIEBAEMOCTH, YTO BEChbMa TPYAOEMKO H3-3a HEOOXOIUMOCTH
OonpIIMX BBHIOOPOK (HOBBIE CilydaW 3a00JIEBaHMM MOTYT OKa3aTbCid CIUIIKOM
PEAKUMU) U JUTUTEILHOCTH HAOTIOICHUS ATUX OOJIBIIINX TPYIIIL.

Ananumuueckoe 0OHOMOMeHmMHOe ucciedosanue (MONEPEUHOE): HCTOIB3YETCS IS
OIICHKU S(PPEKTUBHOCTU HUATHOCTUKHU, PACTIPOCTPAHEHHOCTH WMCXOJOB U TEUCHUS
3a00JIeBaHUI MPAKTUYECKH B PEATHHOM BPEMEHU — IO CYTH 3TO cpe3 0a3bl JaHHBIX
M0 KaKUM-JTUOO KPUTEPHUSIM.

HUccnenoBanue  Ciay4aii—KOHTPOJIb  (PETPOCNEKTHBHOE):  OCYIIECTBIISIETCA
CTaTUCTUYECKUW aHaliu3 apXuBa HMCTOpUM OOJE3HHM, YTO TO3BOJSET IMOJYYUTh
OTHOCHUTEJIbHO TOYHBIE JaHHBIC (0€3 BHELIHETO BJIUSHUS — BEJb BCE HAOJIOJICHUS
MPOU3OIUIM YXKE€ JO0 aHajdu3a), Ha OCHOBE KOTOPBIX BIIOJHE MO>KHO BBIJIBUHYTH
KaKyr0-JIM0O TUIIOTE3Y.

Onucanue cepuu CIIy4aeB: IIMPOKO HCIOJB3YeTCs, HO MO CYTH 3TO TOT
CaMBbIl «JIMYHBIA MHOTOJICTHUM OIBIT», JOKA3aTEIbHON IIEHHOCTH MMEKOIIUNA COBCEM
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YyTb-4yTh, IOCKOJIBKY €CIIH YEJIOBEK XOYET YTO-TO BHUJETh, TO OH YBUAMT 3TO U Ha
TIEPBBIN, U HA JECATHIN, U HA THICSIYHBIN pas.

0030p pecypcos 0okazamenvHOU MeOUYUHDL.

Koxpanoeckoe compyonuuecmeo. «Cochrane Collaboration» - kpynHeimas
MEXIYHApOIHAsl OpraHu3alus s NpelocTaBieHUss Npy(doB WIM OMPOBEPKEHUS
JIEKapCTB/METOJIOB C TIOMOIIBI0O METAaaHAIN30B, OOBEAMHSSI MHOTHE Pa3HOPOJIHBIC
JaHHBIE B 001IMe TeMbl. BoiBoabl MeTa-aHanu30B KokpeitHa HaMHOro 0oJjiee BaXkHBI,
4YeM YbU-TH00 JTUYHbIC CBEACHUS O MHOTOJIETHEM OIBITE MPUMEHEHHUs KaKoro-iudo
bydbaomunmHa.

NCBI - The National Center for Biotechnology Information - HamwonanbHbIH
(aMepuKaHCKMIA, €CTECTBEHHO) LIEHTp OuoTexHosorndeckol uupopmarmu. Hemp3s
YTBEPKJ1aTh, YTO TaM €CTh BCE, HO 0a3bl JAHHBIX KPYIHEE, YEM Yy HUX, IONPOCTY HE
CYILLECTBYET.

"Data Mining". StatSoft ompenenser monsTue "Data Mining" kak mporecc
aHAJIMTHYECKOTO0 MCCIEOBaHUA OONBIIMX MaccHMBOB uH(popmanuu (0ObIYHO
HKOHOMUYECKOTO XapaKTepa) C LEJIbI0 BbISIBICHUS ONPECICHHBIX 3aKOHOMEPHOCTEN
U CHCTEMATHUYECKUX B3aUMOCBS3EM MEXIY NEPEMEHHBIMH, KOTOPBIE 3aTEM MOXHO
IPUMEHUT K HOBBIM COBOKYIHOCTSM JaHHBIX. OTOT IPOLECC BKIKOYAECT TPHU
OCHOBHBIX JTalla: MCCJIENI0BAaHWE, IIOCTPOCHUE MOJEIM WM CTPYKTYpbl U
ee MpOBEpKy. B maeanbHOM ciydae, MpyU JOCTATOYHOM KOJIMYECTBE JAHHBIX MOYKHO
OpPraHM30BaTh UTEPATUBHYIO MPOLEAYPY Ui MOCTPOCHHUS YCTONUMBOM (poOacTHOM)
Mozaenu. B TO Ke BpeMs, B pEaNbHOM CHTyallud NPAKTUYECKH HEBO3MOXKHO
IPOBEPUTHh HPKOHOMHYECKYIO MOJIEIb Ha CTaJMM aHalu3a W MOATOMY HayallbHbIE
pE3yNbTAThl UMEIOT XapaAKTEP SBPUCTUK, KOTOPHIE MOKHO MCHOJIb30BATh B MPOIECCE
NpUHATHUS pewieHus (Hanpumep, "MMeromnyecs: JaHHbIe CBUIETENBCTBYIOT O TOM, YTO
y JKEHIIMH YacToTa IpHeMa CHOTBOPHBIX CPEACTB YBEJIMYMBAETCS C BO3PACTOM
obICcTpee, YeM y My 4HuH.").

Metoapsl Data  Mining npuoOperatoT Bce OOJBIIYIO TOMYJISIPHOCTh B KadyecTBE
MHCTPYMEHTA JUIsl aHaju3a SKOHOMUYECKOW MH(OpMaluu, 0OCOOEHHO B TeX CiydasX,
KOT'Jla MpearoiaraeTcs, YTo U3 UMEIOIIMXCS JaHHBIX MOXHO OyJeT M3BJIeUb 3HAHUS
JUISL TIPUHATHUS PEUICHUM B YCJIOBHSIX HEONPEACIEHHOCTU. XOTA B MOCJEIHEe BpeMs
BO3pOC HMHTEpeC K pa3paboTKe HOBBIX METOJOB aHajliM3a JaHHBIX, CIELHUATbHO
npeaHa3HaYeHHBIX sl chepsl Ou3Heca (Hampumep, [lepeBbs kmaccudukamnuu), B
nenom cuctembl Data  Mining mo-npekHeMy OCHOBBIBAIOTCST Ha  KJIACCHYECKUX
OpUHIMIAX pa3BeloyHoro aHanu3a  jaaHHbiX (PAJl) u moctpoenuss  mojeneit u
UCTIONB3YIOT T€ KE MOIXOABI U METO/BI.

Nwmeercs, OJTHAKO, BaXHOE OTIINYNE nporeayps! Data Mining ot
KJIacCHMYEeCKOro pasBenouHoro anayimsa gaHHbIX (PAJ]): cucremsl Data Mining B
OonbIllell CTETIEHH OpPUEHTHUPOBAHBI HAa MPAKTUYECKOE MPHIOKEHHUE MOTyUYeHHBIX
pe3yabTaTOB, YeM Ha BBIACHEHHE MPUPOAbI siBieHus. MupiMu crnoBamu, npu Data
Mining Hac He OYeHb UHTEpPECYeT KOHKPETHBIH BHJ[ 3aBHCUMOCTEH MEXKIy
NEPEeMEHHBIMH 3a/1aud. BbIsCHeHHE NpUPOIBl YYaCTBYIOMIMX 3/€Ch (YHKIUN HIN
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KOHKPETHOH (OpPMBI HMHTEPAKTHUBHBIX MHOTOMEPHBIX 3aBHCHUMOCTEH  MEXIY
NEPEMEHHBIMH HE SIBIISIETCS TJIABHOM LENBIO ATOU MPOLIEAYPBHI.

OcCHOBHOE BHUMAaHHE YJEISAETCS MMOUCKY PEIICHUH, HA OCHOBE KOTOPBIX MOXKHO OBLIO
Obl CTPOUTH JIOCTOBEpPHBIE TIPOTHO3BL. TakuM oOpa3zoM, B obOnactu Data
Mining mpUHAT TaKOW MOAXOJ K aHAIM3Y JAHHBIX U WU3BJICUYCHHUIO 3HAHUH, KOTOPBIHA
WHOTJIa XapaKTepu3yloT cioBamH "depHbll smuk". Ilpu 3TOM HCHONB3YIOTCS HE
TOJIBKO KJIACCUYECKHE PUEMbl Pa3BEeIOYHOTO aHAIM3a JIAHHBIX, HO U TaKHe METOJIbI,
KaK HEHUpOHHBIE CETH , KOTOPBIE IMO3BOJSIOT CTPOUTH JOCTOBEPHBIE MPOTHO3BI, HE
YTOYHSISI KOHKPETHBIN BUJT TEX 3aBUCUMOCTEHN, HAa KOTOPBIX TAaKOH IIPOrHO3 OCHOBAH.
Data Mining gacrto paccMaTpHUBaeTCs KaK €CTECTBEHHOE pa3BUTHE
KOHLEMLIUN XPAHWINLL JAHHBIX.

Cucrema STATISTICA npenaraeT MOJIB30BATENIO MIUPOKHA BBIOOP METOIOB
pa3BeIOYHOr0 aHajiM3a JaHHbIX. [IporpamMma BBIUMCIAET MPAKTUYECKH BCE
UCIIOJIb3yEMbIE€ OINMCATENIbHBIE CTATHCTUKU OOIIEro XapakTepa: MeIuWaHy, MOAY,
KBapTWJIY, 3a/IaHHBIE MTOJIb30BATEIEM IPOLIEHTUIIN, CPEIHEE 3HAUEHUE U CTaHAPTHOE
OTKJIOHEHHE, KBApTWIBHBIA pa3Max, OBEPUTENIbHBICE HMHTEPBAJbl Ui CPEIHETO,
aCUMMETpPUI0O M D3KcllecC (M HMX CTaHAApTHbIE OIMIMOKM), TapMOHHMYECKOE U
r€OMETPUYECKOE CPETHEE, & TAKIKE MHOTHE CIIELUAIbHBIC ONIUCATEIbHBIE CTATUCTUKH.
Kak u Bo Bcex apyrux monynsax cucteMbl STATISTICA, npoBeneHne pa3Be0YHOTO
aHall3a JIaHHBIX MOJJEP’KUBAIOT pa3HOOOpas3Hble rpauKu M AMArpaMMbl, B T.U.
pa3nuyuHble BHUJBI JUMarpaMM pasMaxa M THUCTOTpamMM, THCTOIPaMMBbI JIBYMEpPHBIX
pacnpezieieHuil  (TpeXMEpHblE U KaTerOpU30BaHHBIE), JABYX- U TPEXMEpPHBIC
JMarpaMMbl paccessHUs C MOMEYEHHBIMU MOJMHOXECTBAMHU JTAHHBIX, HOPMaJIbHbIE U
MOJIYHOPMAaJIbHBIE BEPOSITHOCTHBIE IpadKu U rpadMKu C UCKIOYEHHBIM TpeHAaoM, K-
Ku B-B rpajpuxku u 1.1. Mmeercs Habop KpuTepueB ISl MOATOHKH HOPMAaJIbHOIO
pacnpenenenuss Kk naHHbIM (kputepuu Kommoroposa-CmupHoBa, Jlumuedopca u
[anupo-Yuikca).

[Ipouenypsl A NOATOHKA MHOTHX JAPYTHX THUIOB PacHpenesieHud MOKHO HalTH
Takkeé B ONHMCAHMM aHalu3a TMPOLECCOB M TIpadUyecKuX BO3MOXKHOCTEH
cucrembl. [IpakTuuecku Bce omucaTellbHble CTaTUCTUKM U TpaUKH MOTYT OBbITh
NOCTPOEHBI Ui JAHHBIX, KAaTErOPU30BAHHBIX (CTPYNIUPOBAHHBIX) IO 3HAYEHUSIM
OJTHOM WJIM HECKOJIbKMX TPYHNIUPYIOIIMX NepeMeHHbIX. Hampumep, ¢ MOMOIIbIO
HECKOJIBKHMX IIETYKOB MBIIIA MOYKHO CIPYHIMPOBATh UMEIOIIMECS TaHHBIE O JIFOASAX
10 MMOJy ¥ BO3pAacTy U 3aT€M IPOCMOTPETh KAaTErOPU30BAaHHBIE TMCTOTPAMMBI,
IyarpaMMbl pazmaxa, rpaguku Ha HOpMaJbHOM BEpOSTHOCTHOM Oymare, AuarpaMMbl
paccesHust U T.0. B ciaydae, eciau ObUIO BbIOpaHO OoJiee JBYX KaTErOpU3YIOLIUX
NEePEMEHHBIX, aBTOMAaTUYECKU OYJIET OCTPOEH KacKaJ COOTBETCTBYIOUIUX IpauKOB.
Nmeercs BO3MOKHOCTD POU3BOIUTH KaTETOPU3AILIMIO 110 YUCIOBBIM (HEMPEPHIBHBIM)
MepEMEHHBIM, HAIIPUMEP, MOKHO MOTpeOOBaTh, YTOOBI 3HAUCHUS TIEPEMEHHOM ObLIU
pa3OUThl Ha 3aJJaHHOE YHMCJIO MHTEPBAJIOB; C MOMOILBIO CPEACTBA MEPEKOJUPOBKHU B
peajbHOM  BpPEMEHM MOXHO  3a/laTb  KOHKPETHBIM  CHelHaIbHBIA  CHOCO0
NEPEKOAUPOBKH NEPEMEHHONW (BO3MOKHOCTH NPAKTUYECKU CKOJb YTOAHO CIIOKHOU
NEPEKOTUPOBKH JOCTYIIHBI B JIO0OW MOMEHT, IPUYEM MEPEKOTUPOBKA MOXKET OBITH
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3aJaHa Yepe3 COOTHOLICHHUS MEXAy JIOObIMU MepeMeHHbIMU (Qailna naHHbIX). B
JOTNIOJTHEHUE K JTOMY B CHCTEME HMEETCA CIEHUATM3UpPOBAaHHAA IPOLEIypa
UEpapXUYEeCKON TPYINIUPOBKHU, TO3BOJISIIONIAS  OCYIIECTBIATh KAaTErOpHU3alUIo
JAHHBIX 10 MHOTUM (10 TIECTH) TIEPEMEHHBIM H CTPOUTH Ppa3IUYHBIC
KaTeropu3oBaHHbIEe TpaduKW, ONUCATEIbHbIE CTATUCTUKU W KOPPEISIUOHHBIC
MaTPHIBL 11 TTOATPYIIII (ITOJIb30BATENh MOKET B MHTEPAKTUBHOM pEXUME CIeNaTh
HEYUYUTHIBAEMbIMU HEKOTOpbIE M3 (PAKTOPOB B IMOJHOW TablMIEe TPYHIHUPOBOK H
U3y4aTh CTATUCTUKU ISl MApTUHAIBHBIX TaOJIHIT).

MHoOro4mcieHHbIe BO3BMOXHOCTH (POPMATUPOBAHUS U PACCTAHOBKU METOK MO3BOJISIOT
MOJTy4aTh TaOJMIBI U OTYETHI MPE3EHTAIMOHHOTO KadecTBa, COAep Xk allue JITUHHBIC
METKM W OIHUCAHUsl IepeMEHHbIX. [Ipy 3TOM BaXHO OTMETHTh, 4YTO MpOIEaypa
TPYIIIMPOBKUA  BBINOJHSAETCA Ui  YPE3BbIYAWHO OONBIIMX OOBEMOB JIaHHBIX
(HanpuMep, MO OJIHOM KaTEeropu3ymlIle MepeMEeHHOW MOXHO HocTpouTh a0 300
Ipymi), a €€ pe3ydabTaTbl CoAepkKaT BCE COOTBETCTBYIOIIME CTATUCTUKH
JUCIIEPCUOHHOTO aHaiu3a (BKirovas nojHeie Tadiuubl ANOV A, kputepuu npoBepKU
TUIOTE3 Tua Kputepus JleBeHAa OAHOPOJHOCTH JHUCIEPCUHU, CEMb PA3IMYHBIX
arocTepuopHbIX (post-hOC) kpurepues u T.11.).

Kak u Bo Bcex apyrux moayisax cucrembl STATISTICA, niist JOCTUXKEHUS BHICOKOM -
HE MMEIOIIEH aHaJOroB B CPAaBHEHHUH C IPYTMMH MTaKETaMU - TOYHOCTH pPE3yJIbTaTOB
3J1€Ch MOYKHO IIPOU3BOJIUTH BBIUMCIIEHUS C MTOBBIIIEHHONW TOYHOCTBIO (€CIIH HYXKHO - C
YeTBIPEXKPATHOW). braromaps WHTEPaKTUBHOMY XapaKTepy CHUCTEMbI H3y4EHHE
JTAHHBIX CTAHOBUTCS OYEHBb MPOCTHIM AesioM. Hanmpumep, rpaduku u auarpaMmsbl Jist
pa3BeIOYHBIX CTATUCTUK MOMKHO MOJy4YaTh HEMOCPEICTBEHHO M3 JAHHBIX JIFOOBIX
BBIXOJIHBIX TaOJMI], MPOCTO YKa3aB MbIIIbI0 HA OTACJIbHbIE SYEHKH WIH TPYMIbI
syeek. OTHUM IIETYKOM MBIIIM MOKHO MOJy4YaTh KackKaJbl rpauKoB (B TOM 4HUCIE
CJIOXHBIX, HAPUMEpP, CO MHOXECTBEHHBIMU KaTETOPUAMHM), KOTOPbIE 3aT€M MOXHO
IPOCMATPUBATh B PEXUME MOJOOHOM JIEMOHCTpAalMU CIAiAO0B, MPOCTO HaXXuMas
kHonKylIponomkuts. B nononHenue k OONBIIOMY YUCITY TOTOBBIX CTATUCTHYECKUX
rpauKOB TOJIb30BAaTEIb MOXKET CaMOCTOSITENIbHO 3a/1aBaTh pa3jMYHbIE THUIIbI
BU3YaJIM3al[MM UCXOJHBIX JAHHBIX, ONMUCATENbHBIX CTATUCTHK, B3AUMOCBSA3EH MEXITY
CTaTUCTHUKAaMH, TPYIIIMPOBOK M KaTEropus3aluil C IOMOLIBIO CPEACTB MPSMOTO
noctyna (point-and-click), 4To mMO3BOJSET CYIIECTBEHHO YMEHBIIUTH Tpedyemoe
KOJIMYECTBO JeHCTBUI MbIbio. CpeicTBa rpaduueckoro pas3BelovYHOrO aHaln3a
OOBEIUHEHBI C COOCTBEHHO CTATUCTUYEKHUMH NPOLEAYPAMH, YTO CYIIECTBEHHO
oOJjeryaer BHU3yaJIbHbIM aHajgu3 JIAHHBIX (HampuMep, B HHTEPAKTUBHOM pEXUME
MOXHO YJaJsTh BBIOPOCHI, BBIACIATH MOAMHOXKECTBA JAHHBIX, OCYIIECTBISAThH
CrJIaKMBaHWE W TOATOHKY (GYHKIMH, a OoraThle CpeacTBa pabOThl C KHUCTHIO
MO3BOJISIIOT JIETKO BBISBIIATH U/WIIN BBIACISITh HYKHBIE IaHHBIE).

Paszeeoounviii cmamucmuueckuil ananus oannvix cpedcmsamu Excel. Microsoft Excel
npeajiaraeT CpeacTBa Jis aHaliu3a CTAaTUCTUYECKUX JAHHBIX. Takue BCTPOEHHBIE
¢dbyukiuu, kak CP3HAY (AVERAGE), MEJIMAHA (MEDIAN) u MOJIA (MODE),
MOTYT HCHOJB30BATHCS [UIsl TMPOBEACHUS AaHAIW3a JaHHBIX. EciM BCTPOEHHBIX
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CTaTUCTUYECKUX (PYHKLIHUNA HEAOCTATOYHO, HEOOXOJUMO OOpATUTHCS K MaKeTy AHaIu3
JTAHHBIX.

[Taker Awnanuz Oanuvix, ABISIONIMNACS HAIACTPONUKOM, COJIEPKUT KOJUICKIIMIO
byHKUMA U HMHCTPYMEHTOB,  PACHIMPSIONIMX  BCTPOCHHBIE  aHATUTUYECKUE
Bo3MOkHOCTH Excel. B yacTHOCTH, akeT AHaJIM3 JaHHBIX MOKHO MCIOJB30BaTh IS
CO3[IJaHHSI TUCTOTPAMM, PAHKUPOBAHMS [IaHHBIX, HW3BICUEHUS CIyYalHBIX WIH
NEePUOIMYECKUX BHIOOPOK M3 HaOOpa IaHHBIX, POBEJICHUS PETPECCHOHHOIO aHAJN3a,
MOJIYYCHUS] OCHOBHBIX CTAaTHUCTUYECKHX XapaKTEPUCTUK BBIOOPKU, TeHEepaluu
CIIy4alHBIX YHCEJ C PAa3IMYHBIM paclpe/ie]ICHUEM, a TakKe JIJIs1 00pabOTKH JaHHBIX C
MOMOIIBIO TipeoOpazoBanus Oypre U APYTUX MPeoOpa3OBaHUN.

[Taker AHanu3 JaHHBIX AOCTYNEH mpu Kaxaom 3amycke Excel. ®ynkiun
nakera AHaJIW3 JaHHBIX MOKHO HMCIOJB30BATh TOYHO TaK ke, KaK M JIOObIe ApyTHe
¢ynkuun Excel, a 4TOOBI MOTYyYUTh K HUM JOCTYM, BBINOJHUTE OMHCAHHBIE HUKE
JIEUCTBUS:

1. BeiObepute B meHto CepBuc komMmaHAy AHanu3 AaHHbIX. [Ipu mepBom BeIOOpe 3TOM
koMaHabl Excel 3arpyxkaer ¢aitn ¢ nucka. 3areM Ha 3SKpaHE IMOSBUTCS OKHO
nuanoraAHanu3 JaHHBIX

2. UToOBI UCTIOJIL30BATh KAaKOU-TMOO0 U3 MHCTPYMEHTOB aHaJN3a, BHIOEPUTE €TO UMS B
cnucke u Haxmurte kHonky OK.

3. 3anogHUTE OTKpBIBIIEECS OKHO jauajora. B OONbIIMHCTBE CIy4yaeB 3TO O3HAYAET
3aJlaHie BXOJHOTO JMarna3oHa ¢ JaHHBIMHU, KOTOPbIE Bbl COOMpPAETECh AaHAIU3UPOBATD,
3aJlaHi€ BBIXOAHOTO JUANa3oHa, KyJla JOJDKHBI ObITh MOMEILIEHBI PE3yNbTaThl, W
BBIOOp HYXHBIX MapaMeTPOB.

Ecniu xomanna Awanuz  oOanHuix OTCYTCTBYeT B MeHI0 Cepsuc unn  Gopmyia,
comepkamias  (QYHKIMIO W3  [aKeTa  aHajdu3a, BO3BpaIllaeT  OMUO0YHOE
3Hauenue #UMA?(#NAME?), BeiOepute B MeHto CepBuc komanay Hancrpoiikwy,
3areMm [lakem  aumanu3a B~ CHUCKE  HAJACTPOEK,  TOCIE€  YEro  HaXMUTE
kHonkKy OK. Ecnu [Taker aHann3aoTCyTCTBYET B CIHCKE HAJICTPOEK, BbI JOJIKHBI
YCTaHOBUTH €T0, 3allyCTUB IIporpammy Setup.

[Ipy aHanm3e MaHHBIX YacCTO BO3HUKAET HEOOXOIUMOCTH OIPEACNICHUS Pa3TMYHBIX
CTATUCTUYECKUX XAPAKTEPUCTUK WIH MAPAMETPOB paACHPEICIICHHUSI.

C momompto Microsoft Excel MoxkHO aHanm3upoBaTh pacrpeaesieHue, HCIOIb3Ys
HECKOJIbKO UHCTPYMEHTOB:

- BCTPOCHHBIC CTaTUCTUYECKHUE QYHKIIUH,

- (yHKIMH IJI OLIEHKHU pa30poca JaHHBIX,

- uHCcTpyMeHT OnucarensHas — craructuka (Descriptive  Statistics),  KOTOpbIi
MPEIOCTaBIISET yIO0OHBIE CBOJHBIE TAOIUIIBI OCHOBHBIX TAPAMETPOB paclpeieeHus,
- uHCTpYMeHTHI [ mcTorpamma (Histogram),

- Panr u nepcentuib (Rank and Percentile).

Berpoennsie cratuctuueckue ¢yHkuuun  Microsoft Excel mnpumensitorcs npu
NPOBEJCHUH CTaTUCTHYECKOro aHanu3a nanHbiX. Kpome Hux Excel Taxoke npeanaraer
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Gonee cnoxubie Oynkiumn JIMHEMH (LINEST), JITP®IIPUBJI (LOGEST),
TEHAEHIIMA (TREND) u POCT (GROWTH), xoTopsie paboTatoT ¢ YUCIOBBIMHU
MacCCHUBaMH.

Onucamenvnaa cmamucmuka (Descriptive Statistics) Mo3BoJisieT co3AaTh TaOJIUILY
OCHOBHBIX CTAaTUCTHUYECKUX XAPAKTEPUCTUK JJI OJHOTO MM HECKOJIBKUX MHOKECTB
BXOJIHBIX 3HaueHUU. BBIXOMHON NMara3oH COAEPKUT TabJUIly CO CTaTUCTUYECKUMHU
XapaKTEepUCTUKAMU JIJIl KaXJIOW TMEepEeMEHHON BXOJHOrO JMara3oHa: CpeaHee,
CTaHJapTHas omuOKa, MeauaHa, Moja, CTAaHJApPTHOE OTKJIOHEHHUE M JUCIEPCHS
BBIOOpKH, KO3 duImeHT 23Kcuecca, KOIPGUIIMEHT acUMMETpPUH, pa3Max,
MUHUMAaJIbHOE 3HAYCHHE, MAKCHMAJIbHOE 3HAYCHHE, CyMMa, KOJIMYECTBO 3HaUCHUH, K-
¢ HamOoJbpIllee W HaWMEHbIIEEe 3HA4YeHHWs (s Jr00oro  3amaHHOTO K) |
JIOBEPHUTEIILHBIN MHTEPBAI JJISI CPETHETO.

Jlst WCTIONIb30BaHUS pexxnMa Onucamenvnas Cmamucmuxa B
meHio Cepasuc BbIOepUTEe KOMaHAy AHanu3 OauHbix, 3aTeM B criucke Mucmpymenmoi
aHalv3a OKHA  JAHWanora Auanu3  OaHHuIX BRIOGPUTE WHCTPYMEHT OnucamenvHas
cmamucmuxa 1 Haxmute kHonky OK. [losiBUTCSI OKHO Juasora,

Uuctpyment Onucamenvruas cmamucmuxka TpeOyeT 3alaHus BXOJHOTO JHMAaIa3oHa,
KOTOPBIH MOXET COAEp>KaTh OJHY WM HECKOJbKO TMEPEMEHHBIX, U BBIXOJHOTO
nuanaszona. Heo6xoammo yka3ath, Kak pacroyioKeHbl IEPEMEHHbBIE B CTOJIOIaX WU B
CTpokax. YcrtaHoBUTe (Jakok Memku B TEPBON CTPOKE, €CIIM IepBas CTPOKa BO
BXOJIHOM JIMAIa3oHE COACP>KUT Ha3BaHUsA CTOJONOB. Excel mcmonb3yeT 3T MeTKd
JUTSL CO3IaHMsI 3aTOJIOBKOB B BRIXOJHOM TaOHIIE.

YTOoOBI MONYYHUTh MPEACTABICHHYIO BBIIIC TAOJIUIY CTATHCTHUYCCKUX XapaKTEPUCTHK,
ycTaHoBuTe Guiakku B obnactu Ilapamempoi 6v1600a.

[Tomo6HO TPYTUM UHCTPYMEHTaM nakera aHanuza, OnucamenvHast
cmamucmuxa co3gaer mabauyy xowcmawm. Ecam sTa Tabnuia HE yCTpawBaeT
WCCJICOBATENSA, MOXHO TIOJIYYHTh OOJBITMHCTBO W3 TIEPCUHUCICHHBIX HIDKE
CTATUCTUYECKUX XaPAKTEPHUCTHUK C MOMOIIBIO IPYTUX WHCTPYMEHTOB TMaKeTa aHajIu3a
i (opMyJI C UCTIOIb30BaHNEM BCTpOeHHBIX GyHKIui Excel.

AHanmu3 JaHHBIX MOXHO OCYIIECTBUTH W uepe3 «/Jucnemuep cuyenapues. UToObl
npoBecTr aHanu3 jgaHHBIX B Excel 2010 neob6xomumo akTuBUpoBaTh «Jlucmerdep
CUEHapueBy». JTO HUAET MO CXeMme: BKiIaaka «/laHHbIe», aKTUBUPYEM KHOMOUYKY
«Pabota ¢ nmanHbIMH» - «AHamu3 «Uto ecnmu»» - «Crenapumy». Ilocne yBuaurte
OKOIIIKO, B KOTOPOM HE0OXOIUMO 3aJeCTBOBAaTh KOMaHy «Jl00aBUTH» U MOSIBUTCS
cieayroniee okomko «Co31aHue ClieHapus».

B cnyuae ecnu y Bac yke €CTh TOTOBBI€ CIIEHAPUHU, TO UX MOXXHO U3MEHHUTh. 3/1€Ch
HEOOXOMMO yKa3aTh UMsl ciieHapusi. HaspiBaliTe ero Tak, 4ToObl MOXXHO OBLIO
OBICTPO OTPECIUTD, JIJIS1 YETO OH MPUMEHSETCS, CKaXeM, Yepe3 HECKOJIbKO MECSIICB.
[Tone «M3MmeHsieMble sUEUKH» COOOIIAET CIIEHApUI0, OTKyJa HeoOXoauMo Opath
WCXOJIHBIE JTAHHBIE, TaK YTO YKa3bIBAaWTE ajpeca sSUYeeK, OMMpasch Ha COOCTBEHHBIC
HYXJbl. OHU MOTYT HE OBITh CMEXKHBIMH M TOT/IA WX aapeca yKa3bIBaIOTCS 4Yepe3
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3amaTtyro  (He Oomee 32 wu3MeHseMbIX siYeeKk Ha cueHapuil). [Ipumeudanue
CaMOCTOATENILHO 3arOJHAETCSA, MOJy4yas CBEACHUS 00 aBTOpPE W BpEMs CO3JaHUs
cueHapusi. Ero MoxxHO nomonHsaTh 1o HeoOxonumoctu. llocne ykazanust Bcex
apaMeTpoB COXpaHUTEe n3MeHeHus (kHomka «Ox»). B pe3ynbrare nosBUTCS OKOIIKO
«3HaueHue sueek», riae OyayT OToOpakeHbl Bce BHECEHHblE H3MeHeHus. Ilocie
3allOJIHEHUSl JaHHOW (OpMBI TakKe€ COXpPAaHWTE H3MEHEHHus. Bbl aBTOMaTnuecku
BepHeTech K «/lucneryepy». Teneps OCTanoch TOJBKO BOCIHOJIB30BATHCS T'OTOBBIM
cieHapueM. YToObl BBIBECTH pPE3yJIbTaThl pacueTa CLiEHapus, HEOOXOAUMO yKa3aTh
€ero Ha3BaHMe B OKHe «/lucmeruepa» W akTUBHpPOBaTh (QYHKIUIO «BbIBECTIY.
W3MeHeHuns BHOCSTCS B clieHapuid ¢ moMotibio GyHKuu «M3menntsy. Taxke MOXKHO
IPOCMOTPETh OTYET, AKTUBUPOBAB OJHOMMEHHYIO (YHKIMIO. B HOBOM OKOIIKe
YKQXUTE €ro THUN (3TO MOXET OBbITh CBOAHAS TaONMIA WIA CTPYKTYpHUPOBAHHBIM
CIIMCOK) M SIYEWKH pe3yibTaTa (B HUX OyayT HaXoguThCs (HOPMYJIbI, PE3YJIbTATHI
KOTOPBIX U HY>KHO MOJABEPTHYTh aHAIH3Y ).

OTyer mnpeacTaBiIsieT BCE M3MEHAEMble 3HAuYeHHs g J000ro  CleHapus
(«M3meHsiemMble») M 3HaueHUs (GOpMyJl, KOTOpble ObUIM BBIYUCIIEHBI NPU IOMOILU
3TuX 3HaueHunl («Pe3ynbpTaT»). [locKONbKY MBI CHa4asla IPUCBOMJIA UMEHA JUIS BCEX
U3MEHSEMBIX SIU€EK M SUE€EK, B KOTOPBIX OYIET COXpaHEH pe3yJbTaT, TO U IpHU
CO3JaHUM CaMOr0 CLIEHapHsl UJIET BBIBOJ HE aJI[PECOB 3TUX CEKTOPOB, a UX uMeHa. Cam
K€ OTYET, B PE3yJbTaTe, BBIMIAIUT MaKCUMAIbHO MOHATHO. DTO JAET BO3MOXKHOCTH
IIPOAHAIM3UPOBATh CaMOE€ PA3HOE KOJIMYECTBO BO3MOXKHBIX BapHUaHTOB. Pa3Hble
M0JIb30BATEIM MOTYT XPaHUTh HEOOXOJIUMBIE NIl aHAJIM3a CBEACHUS B COBEPUICHHO
OTIEIbHBIX (halyax-«KHUIax», HO KX MOXKHO coOpaTh BMeCTE€ U OOBEAUHUTH B OJUH
CIIEHapui, 4TO elie O0Jble YCKOPUT padoTy. B pe3yiabTare MOMXKHO JIETKO MOJTYYUTh
HEOOXOAMMBIA OTYET, OMMUPAIOIIMICS Nake HAa WUH(GOPMAIMIO MOJYYEHHYIO TaKUM
nyTeM. Busyanbnbiil ananu3 Takoi#t ananu3 nanHeix B Excel 2010 xoporio nmoaxoaut
JUISL CO3JaHUsl OTYETOB, YTO MO3BOJISIET I(P(HEKTUBHO CHUCTEMATU3HPOBATH, CKAXEM,
JAHHbIE OTHOCUTEIILHO COBEPIICHHO JIIOOOM JEATENbHOCTH 3a ONpeIeTeHHBIN
BPEMEHHOM OTpe3oK. JlomycTuM, y Bac yK€ €CTh HEO0OXOIUMBbIE JaHHbIE, HO HX
HEOO0XOMMO MOATOTOBUTH JIJIsl aHAJIN3A.

3axonuM Ha BKJIaAKy «BcTaBka» M NpUCTyHmaeM K CO3JaHHUIO CBOJHOW TaOJMUIBI.
HoBbIil TUCT mpeioKUT MakeT CTaHAApTHOM Takoi Tabmuibl. Bce mapamerpsi,
dburypupoBasiie B Ha4aIbHOU Ta0nuie, OyayT nepedrciieHsl crupaBa. C moMOIIbIO
MBI TIepeTackuBaeM ux B rpady «Hazpanue ctpok». [demaem sto ¢ «Jlatamm» u
«MeHnemxepamu», HO y Bac, CKopee Bcero, OyAayT WHbIe HauMmeHoBaHUs. B rpady
«3HaueHusn» nomemaeM «O0bembl mponax», «Beipyuky» u «lIpubbuib». Ilocne
ATOro TabaHIla CaMOCTOSITENIbHO OT(opMaTUpyeTCs U CTaHeT <«JieHTon». Kcraru,
pa3MmelieHue 3jeMeHTOB B «Ha3BaHuM CTpOk» WrpaeT CyliecTBEHHYIO poJib. B
ciydae, ecnu «MeHemxepb» Bbilie «/lat», To Bce naHHble OyayT pa30OMBaThCA
COOTBETCTBEHHO MUMEH 3TUX paboTHUKOB. Ecnu Bbime «/laThl» - TO COOTBETCTBEHHO
KaJICHJApHbIX J1aT.

Teneps HeoOXx0oaMMO MpoBecTH 0hopMIIeHHE co3aaHHoM Tabmuiel. DopmaTupyem ee,
Kak Tabmuuy (Bkianka «l'maBHas» - «DopmatupoBarh Kak Tabnuiy»). llosBurcs
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CIIUCOK CaMbIX Pa3HBIX MIA0JIOHOB — HEOOXOJMMO BBIOpATh TOT, KOTOPHIA Ooiiee
ynoben umenHo s Bac. [locie storo Excel camocTosITEnsHO ONPENenuT rpaHuIlbl,
HO MX BCErJa MOKHO OTPETYJIUPOBATH U BPYUHYIO.

Coxpansem mapameTpsl (kHOmKa «OK») U CMOTPUM Ha TO, YTO MOJYYUIIOCH. Tenephb
YK€ MOKHO COPTUPOBaTh napaMeTpbl. OHAKO BU3yaJIbHO MPOCMATPUBATh 3HAYCHUS
U CPaBHUBATH C IJIAHOBBIMU MOKET OKa3aThCsl BeChbMa CIOKHBIM JieoM. OcoOeHHO,
€CJIM TaKUX 3HAYEHUH OYEHb MHOTO. J[OImyCTHUM, 4TO MECsYHasi BBIPYCKas KaKJO0Tro
Hallero MeHemkepa He jgoibkHa ObiTh MeHbiie 100 000. IIpocmarpuBaTh Bce
CaMOCTOSITEJIbHO HE HY’KHO — 3TO 3aiIMET CIIMIIKOM MHOTO BpeMEHHU U cuil. [lorTomy
IPOCTO TPOBOAMM YCIOBHOE (opMmaTHupoBaHue (Bkiaaka «BcrtaBka» - «YcioBHOe
dbopmatupoBanue» - «Habop 3HauKOBY») M0 MOHpaBuUBIIeMycs I1adiony. Hampumep,
«Cetodop». Coznaem mnpaBwia (popMaTupoBaHusl (BBOAUM TMOKa3aTEIU HAMPOTHB
3HAYKOB), YTO IIO3BOJIUT ABTOMAaTUYECKH OLEHUTh pPabOTy COTpYIHHKA, Kak
OTJIMYHYIO, CTAOMIJIBHYIO M HEYyJOBJIETBOpHUTENbHYIO. [loKa3aTenn BBOJUM HANpPOTHB
KOKIOro KpyXkouka B «3HaueHue», B «Tum» ycranaBmmBaeM «Yucna», a He
«IIpouenT». Mbl ycTaHOoBUIM Takod mokasatenb, kak 100 000 u 90 000, a tpernii
BBICTABUTHCS  aBTOMATHUYECKH, YTOObI MOAKIIOYUTH OCTABIIMECS 3HAUYCHHS.
Coxpansiem. Corjacurech, 4YTO TENEPb MOXHO ropaszio ObICTpee MpOoaHaIU3UPOBAThH
JAHHBIE U OIPENEIINTh, KTO U3 MEHEPKEPOB XOPOILIO CIPABIISIETCS CO CBOEH 3aadeil,
a KOr0 MOKHO YK€ U YBOJIbHSITb.

OpaHako 3TO TOJIBKO caMble MPOCThIE U3 BO3MOXKHOCTEH coBpemeHHoro Excel 2010. B
HEM NOSIBUWINUCH JOMOJIHUTEIIbHBIE 3JIEMEHTHI, Ha3biBacMble «[[BETOBBIMU IIKaIaMMU»
u «l'ucrorpammamuy. JlaBaliTe monpoOyeM UCMONB30BaTh HMEHHO ux. MWTaK,
BBIJICJISIEM 3HAaueHUss B s4elikax u ¢opmarupyem wux (Bkiagka «BcraBka» -
«YcinoBHoe ¢opmatupoBanue» - «l'ucrorpammely). Beimagaromiee = MEHIO
JEMOHCTPUPYET CIHUCOK IIA0JOHOB (IOCTYNEH MpEeABAPUTENbHBIA OCMOTp TIpH
HaBEJICHUHU KypCcopa MBIIIM HA HAUMEHOBAHMUS).

BriOupaem ynoOHyro 1BETOBYIO cxeMmy. B pe3ynbrare mnojiydaem sSUEKU, 3aJIUThIE
TOPU3OHTAJIBHBIMHA CTOJNONAMH pa3HOW BenudyuHbl. OHU B TpapUUYECKOM IUIaHE
0TOOpakatoT NPUCYTCTBYIOLIEE B siUelKe 3HaueHHE. Temepb MOXKHO YXKe Jaxke
CKOJIb3HYB B3TJISIZIOM 10 TaOJUIlE TOHATh, HACKOJIBKO IUIOXO BBITIOJHAET CBOU
oOs3anHOCTH Ham «Menemxkep S5». [IpumedaTenbHO, €CM 3HAYCHHUE YHAET HUKE
MUHYyCa, TO TpauK CMECTUTCS B MPOTHUBOMOJIOKHYIO OT SYCHKH CTOPOHY, SBHO
HaMeKas Ha OTpUIaTedbHbIA pe3ynbTaT. [IpU UCMONB30BaHUKM KOMIIOHEHTA
«llBeToBBIE MIKAJIBD) MNPOUCXOJUT 3aJIMBKA SYEHKH COOTBETCTBYIOLIUM LIBETOM,
KOTOpPBI TOJHOCTHIO COOTBETCTBYET pe3yibTaTy. B pe3ynpTaTe HauMeHbIIee
3HAYEHHUE MOIYYUT KPACHBIN LIBET, CPEAHEE — HKENThIH, a BBICOKOE — 3€JICHBIN.
EcTecTBeHHO, Takyl0 CXeMy MOXHO MOoJo0paTh CaMOCTOSITENIbHO. JTO Ooiee
HaIJISIHBIN puMep, 4eM npuMenenue «Habopa 3HauKOB», OJJHAKO CYTh Y HUX OJIHA.
Bnpouem, ectb emie OAuMH CcHoco0, KOTOPBHIM OCHOBAaH Ha MPUMEHEHUU CPE3O0B.
JlomycTuM, Halld MEHEIKEPbl MpOpadOTaidi B KOMIIAHMM YXE€ HE OIUH TOJ.
EctecTBeHHO, YTO AT cTaHeT ropaszao OOJbIIe M MPOCMOTPETh TAKOW JTOKYMEHT,
Jaxke ¢ mpuMeHeHueM (GopMaTupoBaHus, OyAeT KpaiiHe cioxHo. He rosops yxe 00
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aHanu3e JaHHBIX. B 3ToM ciydae moOpaTbesi 10 MHTEPECYIOLEH Hac aThl MOKHO
OJTHAM U3 JIBYX CIIOCOOOB.

[Ipu mnocTpoeHun 000N CBOAHONW TaOMUIBI B MPaBOM 4YacTH pacroJiararorcs
AJIIEMEHTBI, KOTOPbIE MBI MOXKEM pAaCIOJIOKUTh B JIOObIe ynoOHbIe mois. Ecnu
oOpatutcsi K «JlataM» M HakaTb Ha KHONOYKY C HM300paKEHHWEM CTPEJIOYKH, TO
BBI30BETCA BhINMaaariee MeHio. Ocraercs TOJIbKO OTHUIBTPOBATh HHGOPMALIHIO 110
nate. IlosBisercss OOJBIION CNHMCOK, Mpeajararoliii BCEBO3MOXHBIE BapUAHTHI
dbopmaTupoBaHUs.

Bocnonb3yemcs momecsuHol copTUpOBKOM. JIjisi 3TOro HeoOX0aAuMO OTKPBITh «Bce
JATHI 32 TIEPUO» U BRIOpATh HYKHBINA Mecsll. /[ Hac 3To «OKTSIOpE». ITO TO3BOJIHT
3HAUUTEIBHO COKPAaTUTh Hally TaOJMIly, OCTaBUB TOJBKO HMHTEPECYIOLIME HaC
3HAYEHHUS.

Teneps naBaiiTe pacCMOTPUM HCHOJIB30BAHKME cpe3a. JJaHHBI MHCTPYMEHT aHalu3a
BEJIMKOJICTHO MOJIXOAUT JJisi HUPPOBBIX JaHHBIX. OTKphIBaeM BKIIAJKy «BcTaBka» u
umeM T1am «Cpes3». B pesynbpraTre OTKpbIBacTCs MeEHIO «BcrtaBka cpesa», rae
HEOOXOMMO OTMETHUThH IOKa3aTeslb, COTVIACHO KOTOpPOMY M OYyJeT HATH BBIOOpKa
WHTEPECYIOINX HAc 3HaueHui. B gaHHOM ciydae 1o OyneT KojoHka «JlaTe», XoTs
MO>KHO BBIOPATH JIFOOYIO U3 UHTEPECYIONTUX.

[TonTBEep)oaeM U CMOTPUM Ha CTPAHMYKY C PAMKON M MMEIOIIMMUCS 3HAYCHUSIMU.
OcTanoch TOJIBKO TMEPEMECTUTh €€ B J000e yJA00HOE MECTO M OTpPEryJIUpOBaTh
pasmep, uyToObl ObLIO BUJIHO Bce 3HaueHus. [Ipu HEOOXOIUMOCTH MOKHO TOMEHSIThH
I[BET Cpe3a, YTOOBI cenaTh ero 0osee MOHATHBIM (11a0J0HBI HAXOASATCS Ha BEpXHEU
TIAHEITH).

Terepb MOXHO OJHUM KJIMKOM BBIOpaTh HEOOXOAMMYIO JaTy W TOCMOTPETh Ha
pe3yapTaTthl paboThl HaIIUX MEHemkepoB. EcrecTBeHHO, 4TO Onaromaps CBoei
rMOKOCTHU MCIIOJB30BaHuE cpe3a Oosiee yno0Ho, ueM npuMeHeHue guiabTpa no aare. K
TOMY K€ MOKHO yKa3aTh HECKOJIbKO 3HAUEHUH /JI1 BBIOOPKH.

B Excel 2010 MoxxHO npuMeHsATh MHPOKpHBBIE rpaduku. s 3Toro HeoOX0aAuMO
BBIJICJINTh SYECWKY HANpOTHB CTPOKM C JAHHBIMU U CHEJIaTh €€ akTUBHOM. [lamee
BHOBb HCIIOJb3yeM BKIANKy «BcraBkay, paznen «MHpokpuBbie» (OH €Ile MOXET
HOCUTH Ha3BaHue «CIepKIiIaiiHbDy). BoienseM Hally CTpOKy, Kak AUAana3oH JTaHHBIX U
noaTBepkaaeM. B pesynbrare B BHIOpaHHOW sueiike MOSIBUTCS HEOONBIION rpaduk.
Cnemaem 3TO e JJIsl PE3yJbTAaTOB BCEX HAIIUX COTPYAHUKOB. Temeps pacTsiHeM
KOKIYIO0 SYEHKYy Ha JIPyTHe CTPOUYKH. /[ 3TOro MOXKHO IIPOCTO NOTSHYTH 3a Kpaw,
OTMEUYEHHBIN TOYKOW WJIM K€ CHeJIaTh Ha HeM JABONHOM kiuk. Kak u mpu pabote ¢
WHBIMUA TIOJIC3HBIMU ~ (QYHKIMSIMU, MOKHO CaMOCTOSITEJIbHO TMOJA0UpaTh CTHIb
WH(POKPUBON (BEpXHsISl MaHENb, PEKUM «KOHCTPYKTOp»). Takoil rpaduk Xopouio
OTpa)aeT TPEHJ W, €CIM 3HAaYeHUH JOCTAaTOYHO MHOr0, TO BH3yaJIbHO JETKO
OTIPEENSIOTCS B3J€Thl U MAJEHUs, a TAaKKE HA4aJlo BO3MOMXHOTO CUCTEMATUYECKOTO
NaJIeHUs! WIK POCTa.

Cama umH(pOKpUBass MOXET ObITh OJAHOTO M3 3 THUIOB: rpaduk, CTOJOEN — OH
otoOpakaeT oOpabaTpiBacMble JaHHBIC MaJCHBKUMH CTONOMKamu. Yem Oosbiie
JAHHBIX, TEM TOHbINE OyAyT CTOJOWKH, HO OHU CIOCOOHBI  HATJSTHO
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IPOJAEMOHCTPUPOBaTh MUHHUMAJIbHOE U MaKCHUMajbHOE 3HaueHue; - «Boiurpeimn /
[Ipourpsi - A4elKa yCIOBHO JEJIUTHCS Ha JBE YACTH.

[Ipu NOJIOKUTETBHOM PE3yJIbTaTe KBAAPATUKU IIOMEIIAOTCS B BEPXHIOKO YacTh, a IIPU
OTPHUILATEILHOM — B HIKHION. «HoJb» B 3TOM ciiyyae BooO11e He 0ToOpakaeTcsl.

IMopsaok BeINOJTHEHUS] padOThI

1.  HM3yuute TeOpETHUECKUN MaTEpHall.

2. CocTaBbTe MHOKECTBO UCXOAHBIX JAHHBIX IS JABYX KJIACCOB 3a00JIEBaHU 1O
matepuanam [lpunoxenus k madoparopHoir padore Nel (kymacchl BeIOMparoTCs MO
BapuaHTam 1-2, 2-3, 1-2 coryiiacHO OPSIKOBOMY HOMEPY B JKypHaJIe.

3. Jlms Kaxmoro Kiacca COCTaBbTE BBIMOJIHUTE OINUCATENbHYIO CTAaTUCTUKY
(mporpamma STATISTICA wmm «Ilaker anamuza» ). Cpaemaiite BBIBOABI 110
OTIMYUTETHHBIM OCOOCHHOCTSIM JIJISl KX I0TO Kiacca.

4.  TloctpoiiTe TUCTOTpaMMBbI pacHpeesieHus M0 KaKIOMY MPHU3HAKY MO Pa3HBIM
Kjaccam Ha onHOM rpaduke. CaenaiiTe BBIBOA O JTUATHOCTHYECKHX BO3MOKHOCTSIX
(cietpuIHOCTH) TPU3HAKOB.

5. B xaxnoMm kiacce mocTpoiTe rpad CBA3HOCTH MEXAY NMPU3HAKAMH COTJIACHO
HapHbIM KO3 (UIMEHTaM KOpPpeSIUK (TIOJ0KHUTEIbHYI0 KOPPEISIUI0 0TOOpa3uTe
CIUIOIIIHOM JIMHHUEW, OTPULATENbHYI0 — IIYHKTUPOM, 3HAUYUMOCTb KO3(PQHUIIMEHTa
Koppersiuu (MOAYJIbHYIO BEJIMYMHY) oToOpaszute 1BeroM). Crenaiite BBIBOIBI 110
pe3yibTaTaM aHaJIn3a pa3induii Mexay rpadamu.

6. Odopmute oTUET, BKIIOUYAIOIINNA PE3YJIbTATHI BHIOTHEHUS paOOThHI, OTBETHI Ha
KOHTPOJIBHBIE BOIPOCHI, aHHOTAIMIO KaXKIOTO W3 TPUBEICHHBIX B Oubmmorpaduun
nH(popMamoHHbIX UCTOYHUKOB (100-350 cnoB).

KouTpoJsbHBIe BONPOCHI

1. Uto noka3pIiBaeT rucrorpamma?

2. UT0 Takoe HOpMAJIBHOE PACTIPENEIICHUS CIIyYalHON BEJINYNHBI?

3. Kakue nuarpaMMel 11€71€c000pa3HO UCIOIb30BATh TOIBKO JIsl aIbTePHATUBHBIX
BOIIPOCOB?

4. Kak HazpiBaeTcs pazHulla MeKIy HauOOIbIIMM U HAUMEHbBIIUM 3HAUCHUSIMU?
S. Kakasi cTaTMCTHKa MOKa3bIBAa€T, B KaKyl0 CTOPOHY OTHOCHUTEJIBHO CPEIHETO
CIBUHYTO OOJIIIIMHCTBO 3HAYCHHM pacrpeesieHus?

6. Kewm Obuta cozmana mporpamma SPSS? J{nst yero ona npegHa3zHayeHa?

7. AJnbTEepHATUBHBIN BOMpOC Tpeanojaraer: A) BbIOOp pPECHOHACHTOM OHOTO

BapuaHTa oOTBeTa b) BBIOOpP pECHOHIEHTOM HECKOJIbKMX BapHaHTOB OTBeTa B)
MPEJI0KEHNE PECITOHIEHTOM CBOEr0 BApMaHTa OTBETA?

8.  Kakoe peiicTBHE MO3BOJSET YOPABISATH PACIOJIOKEHUEM JAHHBIX BHYTPH
sueliku: A) BelpaBHUBaHME b) mkanupoBanue B) pacmmpenue?
Q. JUist yero Hy»XeH KOHTpPOJb JaHHBIX: A) IJIs WcmnpaBiieHus omuOok b) s

n00aBIEHNS HOBBIX NIEPEMEHHBIX B) uT00BI H30€XaTh TOBTOPEHUH?
10. Kakas mporemypa NO3BOJISIET CTPOUTh CTATUCTUYECKHUE PSJIBI PACTIPEICTICHHUI:
A) «aactoTb» b) «cTtatuctukmn» B) «anamuzy ?
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11. Kakoil U3 TUIIOB MEPEMEHHOM Yalle BCEro MCMOJb3YETCS KaK OCHOBAHUE IS
neneHuss OOBEKTOB Ha Tpynmbl: A) KoimudecTBeHHbIM b) mopsakoBeii B)
KaTeropuabHbIN?

12.  Jlyig 4ero BBIMOJHSIOT arperupoBaHKEe TAHHBIX?

13. Kaxoil W3 TUIOB CTONOYATHIX AUArpaMM HCIOJIb3YeTCsS JUIsl BHU3yalld3alluu
Ta0IuIl conpsikeHHOCTH: A) npocThie b) coctaBHbIe B) KiacTepHbIe ?

14. Yrto sABiseTcs NEPBBIM JTAlOM CTAaTUCTHUYECKOTO aHajiu3a JaHHBIX: A)
omnmucaTeabHbI aHanu3 b) cpaBHuTenbHBIM aHanmu3 B) wacroTHeii anamuz 1)
(bakTopHBIi aHanu3?

15. Kakue TuOBl auarpaMMm 1e1ecooOpa3HO HMCHOJIb30BaTh ISl BU3YyalU3allUU
NEPEeKPECTHBIX TaOMUIl: A) MpOCThIe U KiIacTepHbie b) KimacTepHble U COCTHIKOBAaHHBIE
B) mpocTbie U COCTBIKOBaHHBIE?

16. IIpuBemuTe KJIacCHYECKOE OMPEICICHNE Pa3BEAOYHOIO aHAIH3A.
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22. IlporHo3upoBaHue pa3BUTHs 320071€BaA€MOCTH B PerHoHe

Heab padorbi: OBiajicHUEe HaBbIKAMU HACHTU(DHUKAIIMKM ITPOTHOCTUYECKUX MOJCICH
YpOBHSI 3a00J1€Ba€MOCTH B PETMOHE C YU4E€TOM IKOJOTHUECKOTO (haKTopa.

Kparkue Teopernueckue cBeieHU.

VYXyauieHue SKOJOTUYECKOM OOCTaHOBKM W COLMAJIBHOM Cpelbl CYIIECTBEHHO
OTpa)XkaeTcsi Ha COCTOSIHUU 3JI0POBbsSI UEJIOBEKA. 3I0POBBhE UEJOBEKa U OMOCPepbl
HEpa3JelIMMO CBSI3aHbl U ONPENEIIAIOTCA MHOKECTBOM KOMIIOHEHT. B3anMoencTBys
C MUPOM B XOJI€ CBOEH J€ATEIbHOCTH, YEJIOBEK OILIYIIAET Ha cE0€ OTBETHYIO PEAKIUIO
OKPYKaIOUIEN CPEIBL.

K HacTosiieMy BpeMEHHM AOCTaTOYHO XOPOUIO M3YyY€HA 3aBHCUMOCTb 3JI0POBbSI OT
paznuuHbiX (akTopoB. KpoMe HEHU30€KHBIX MPUPOAHBIX SBICHUM (TakuX Kak
W3MEHECHHUE COJIHEYHOM AaKTHUBHOCTH), Ha 37I0POBbE UYEJOBEKA MOTYT BIIUSTH
AKOJIOTHYECKHE (aKTOpbI, BBI3BIBAEMBbIE UM CaMHUM B XOJI€ CBOEH JESATEIHLHOCTH.
VYkazanHoe 00yCJIOBIMBAET HEOOXOJAUMOCTh YIIPABICHUS JIEATEIbHOCTHIO OCHOBHBIX
3arpsA3HUTENCH OKpYXKAIOWIEH Cpeabl Ha OCHOBE MATEMATHYECKUX METOAOB
(MoJieneit), MO3BOJSIONIMX JOCTATOYHO AaJCKBATHO OIICHUTH BIIUSHUE Pa3IMYHBIX
(dbakTOpoB Ha paccMaTpuBaeMblil Kilacc 3a00JI€BaHUN C IIEJIbI0 TIPOTHO3a U (WJIK)
YIPaBJIEHUS TUHAMUKOW MOCIETHETO.

PernonanbHbie 3KOJOTrMYecKHe MpobsieMbl, CHOPMHUPOBABIIMECS B pPeE3yJbTaTe
3arpsi3HEHMS] OKPYKAIOIIEH Cpelpl M3-3a JACSATENBHOCTH 4eloBeKa, TPeOYyroT JUis
CBOET0 pEeLIECHUs] UCMOJb30BaHUs PErMOoHaNbHBIX MH(popMaimonHbix cucrem (PUC).
Opna W3 3a7a4 TakUX CHCTEM JOJDKHA COCTOSITh B CBOEBPEMEHHOM ONpPEIEICHUU
BO3JICHCTBHS 3arpsA3HSIONIMX BEIIECTB Ha 3/I0POBbE YEIOBEKA HA OCHOBAHUM aHAJIU3a
HAKOIUJIECHHOM HHQOpMalMd O COCTOSIHUM OKpY>Karolleil cpeapl W MEAUKO-
Ouosiornyeckod  MHQPOpMAIMM W TPOTHO3UPOBAHUS  YPOBHS  PErMOHAIBHOM
3a0oneBaemMocTH. VccienoBanue U MpOrHo3 BIMOJIHSAETCS Ha OCHOBE UMUTAI[MOHHOTO
MOJEIUPOBAHUS.

K nHacrosmeMy BpemMeHU COOpaHO JOCTATOYHOE KOJUYECTBO (PAKTOB O 3aBUCUMOCTH
3I0POBbsSI UEJIOBEKAa OT pazNU4HBIX (aKTOPOB OKpykarouieil cpensl. Hapyimenus
r€HOMa YEJIOBEKa B OCHOBHOM CBSI3BIBAIOTCS C TAKMMHU TOKAa3aTEISIMU 3arpsi3HCHUS
onocdeprl, Kak TOBBIMIEHUE PATUOAKTUBHOCTH M XUMUYECKUE 3arpsi3HCHUS, YTO
BEJIET K VYBEJIMYCHHIO YHCIA OHKOJIOTHYECKUX 3a00JE€BaHUM, TCUXHUYECKUX
HapylIeHUH, TMAaTOJOTHUM TIpU OEpPEeMEHHOCTH, JAeTOopoxiaeHuu. llcuxuyeckue
paccTpoiicTBa MOTYT BO3HHUKaTh B 30HE HKOJOTMYECKOTO OCACTBUS Jaxe MpH
HaJWYUU XOPOIIEH COIUANIbHOW Cpeabl, OOraThlX OHOJIOTHYECKUX CBOWCTB,
MICUXUYECKOTO M COLMATIBHOTO OJIaromnoayyus.

J{nst XapakTepUCTUKU YPOBHSI DKOJIOTHYECKOW HAMPSHKEHHOCTH PETHOHA HUCTIONB3YIOT
MOHSATHE SKOJOTUYECKONM HOPMBI, KOTOPOE OTpaXaeT OINpPEICTICHHbIE MapaMeTphl
COXpaHEHUSs MPUCTIOCOOUTENBHBIX CTPYKTYP U (DYHKIIMI 3KOCUCTEMBI OIIPENEIEHHOTO
UEpPapXUYECKOro ypoBHs. Takoe onpeaereHne HOpMbl MOKET YKa3blBaTh HAa CTEIEHb
MaKCHMaJbHO JOMYyCTHMOI'O BO3JCHCTBHUS YeJIOBEKa M OOIECTBA HAa OKPYKAIOIIYIO
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cpeny, KoTopoe oOecneunBaeT (YHKIMOHUPOBAHME W COXPAaHEHUE CTPYKTYPHl U
JUHAMUYECKHUX KaYECTB SKOCHUCTEMBI B IIEJIOM.

[TopasxkeHre TOPOJCKOrO0 HAceJIEHUS BO3MOXXHO TJIABHBIM 00pa3oM dYepe3
aTMocQepy, IKOJIOTMUYECKUX MPUPOJIHBIX CUCTEM - Yepe3 BCE MPUPOIHbBIE CPEIbI.
Takum 00pa3om, cieAyeT BbIACIUTH 1B aClleKTa MPOOJIEMbI IJisl U3YYSHUS! BIUSHUS
aHTPOIIOTEHHOM JESATEIHHOCTU YEJIOBEKa Ha 3a00JIeBAEMOCTb:

a) BO3/IeiCTBUE HA UMIIAKTHOM yYpOBHE (Ha OTHOCUTEIHHO HEOOJIBIIION TEPPUTOPHUN);
0) MaccoBoe BO3JICUCTBHE HAa MPUPOAY, MPUPOJHBIE dKOCUCTEMbl Ha (POHOBOM (Kak
MpaBUJIO, HEBBHICOKOM) YPOBHE, HO Ha OOUIMPHBIX TEPPUTOPHUSX, MPAKTHUYECKHU IO
BCEU TEPPUTOPUU 3EMHOTO IIapa.

B KoHIIENTyaabHOM MOJETUPOBAHUM IPUHATO pacCMaTpUBaTh TP dTara:

- cOOp U aHanu3 anpuopHOM MH(OpPMALMU O MPEIMETHOW 00JacTh U MPOOJIEMHOM
cpene;

- KOHUENTYaJIbHbI aHadu3 MpEeAMETHOW o00nacTh C y4eToM TpeOoBaHUM
M10JIb30BaTEIICH;

- KOHLENTYaJbHBIA CHHTE3 WJIM COOCTBEHHO MOCTPOCHHE KOHILENTYaJbHON MOJENN
npeaIMeTHON 00JIacTH.

OO111ast TEXHOJIOTHS SKOJIOTMUYECKOT0 YIIPABJICHUS B PETHOHE COCTOUT U3 TPEX 3TAIOB.
[lenpto mepBoro srama sABIAETCA IMOJy4eHHE HHPOpMalMM O (PaKTHIECKOM
3arpsiI3HEHUH CpEJ] PErMOHA. Y UUTHIBACTCS KaK aHaJIW3 UCTOYHMKOB aHTPOIIOT€HHOIO
3arpsiI3HEHMS] PETMOHA, TaK M AHAJIN3 €CTECTBEHHBIX ITPOLIECCOB, NMPUBOISIIMX K
(OHOBBIM KOHIIEHTPALMSIM 3arpsi3HAIONINX BEIIECTB B Cpeax peruoHa.

Ha BTOpOM »3Tame OIEHMBAETCA BIMSHHUE COCTOSIHUSI Cpelbl Ha 3a00JIeBaeMOCTb
HaceJIeHUS.

Ha Tperbem 3Tane cTpouTCs MPOTHO3 3a00J1€BAEMOCTH HACEJIEHUS B 3aBUCUMOCTH OT
COCTOSIHUSI CpeAbl M M3MEHEHUME CaMOM Cpenbl, C TMOCIEAYIOUIEH BblAA4YEH
pEKOMEHJAUH TUTAHUPYIOLIUM, TPUPOAOOXPAHHBIM U XO3SIICTBEHHBIM OpPTaHaM.
Pa3paboTka myTM BO3MOXKHOIO  O3[0POBJIEHUS W  NpOQUIAKTHKA  YpPOBHS
3a00JIEBa€MOCTH B PETMOHE B aBTOMATHU3MPOBAHHOM CHCTEME OCHOBBIBAE€TCS Ha
OLICHKE BJMSHUS BBIOPOCOB OTHENBHBIX MPEANPUATHH Ha Ty WIM HHYIO
3a00JIeBaEMOCTh C TOCJENYIONIeH BbIJAYe pEeKOMEHAAIN  TJIaHUPYIOIIUM,
IPUPOAOOXPAHHBIM M XO3SMCTBEHHBIM OpraHaM O MpPOBEIECHUU MEPONPUATHH,
NPU3BAHHBIX CKOPPEKTUPOBATh BHIOPOCHI COOTBETCTBYIOMIMX Npeanpusituil. Tadnuia
CBSI3€M, MOJIyUYECHHAs MPU IMOMOIIY aBTOMATU3UPOBAHHON CUCTEMON MOAEIUPOBAHUS,
NpU3BaHA CTaBUTh B COOTBETCTBHUE MPEANPUITHSIM PETHOHA MEPONPUITHS IO
CHIYKEHHIO BHIOPOCOB.

B o0mieM Busie METO/IMKa aHalW3a BKJIaJa BHIOPOCOB OTIAEIBLHOTO MPEANpPHUSATHS Ha
YPOBEHb 3a00JI€BAEMOCTH HACEICHUS BBITJISUT CIETYIOIIUM 00pa3oM:

1)  OnpenaenseTcsi CIIUCOK KOJOTHUECKUX (PAKTOPOB, OOYCIOBICHHBIX BEIOpOCAMU
V), -V, B OKpyXamIlyl0 Cpely, BIHUSIOIINX Ha YPOBEHb 3a00JE€BAEMOCTH IO
HO30JI0TUH Ny.
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2)  Hcrmomb3ys TOMYYEHHYH0 MAaT€MaTHYECKyH0 MOJENb BIUSHHUS (AKTOPOB
OKpY)XaloIlled cpenbl Ha YpPOBEHb 3a00JEBAEMOCTH  OCYIIECTBISIETCA TPOTHO3
O TIOKa3zaTelsax 3a00JIeBa€MOCTH B KOHKPETHOM pETHUOHE.

3)  Ha ocHOBaHMM MOJIyUYEHHBIX MOKA3aTENIX 3a00JICBACMOCTH OIICHUBAETCS BKJIA]I
KaXJIOTO BbIOpOca B POCT YpPOBHsI 3a00J7€BA€MOCTH HACEJICHUS IO ONpeeIeHHOU
HO30JIOTHH B PETHOHE.

4)  OmpenensieTcs BKJIaJ KaKIOrO BbIOpOCAa KOHKPETHOTO — MPEANPHSITHS
aJIMUHUCTPATUBHOTO palloHa B POCT YpPOBHs 3a00JE€BAEMOCTH ITyTEM HaXOXKICHUS
JI0JIA BBIOpOCA ATOrO MPEANPUATHS K 0OLIMM BBIOpOCaM IO palioHy.

5)  Ompenensiercss  oOmmid  BKJIAJ TOPEANPUSTAS T B POCT  YPOBHS
3200J1€BaEMOCTH 110 JAHHOW HO30JIOTHH.

6) Ompenensiercss  3koHomu4eckuit  ymepO Uy, BBI3BaHHBIM  BIUSHHEM
JEeATEIbHOCTH MPEANPHUITHS HA POCT TaHHON 3a00J1€BAEMOCTH.

7)  Illarm 1-6 MOBTOPSIFOTCS Al APYTMIX HO30JOTHH, TEM CaMbBIM OIPEIEISIeTCS
o0l SKOHOMUYECKUU ylIepO, BBI3BAaHHBIM BIMSHUEM JEATEIBHOCTH MPEANPUATHUS
Ha POCT Bcel 3a00J1eBa€MOCTH HACEJICHUs U ompenenseTcs pasmep mrpada Ry, ms
ATOrO MPEeaNpUATHS (T), SKBUBAJICHTHBIN CyMMe yIiepoa.

Jlanee wu3 chnuMcka MEpONPUSATHM JJii YMEHBLIECHHUsS IOKa3aTejaeil BBIOPOCOB
aBTOMATUYECKU BBIOMPAIOTCS KOHKPETHBIE MEPOINPUATHS, KOTOPbIE HEOOXOAMMO
IPOBECTHU Ha JAHHBIX MPEANPUATHIX JUIsl YMEHBIIEHUS TOKa3aTenell BBIOPOCOB, 4TO B
CBOIO OYE€pelb JOJDKHO TIPUBECTH K YMEHBUICHHIO 3a00JIEBAEMOCTH  CHUCTEMBI
KPOBOCHA0KEHUSI Y HACETICHHUSI.

MeTonuka omnpeneneHusl CHYXKEHHsI 3HaYeHUN BBIOPOCOB 3arps3HSIONIMX BELIECTB
KOHKPETHBIMU NPEINPUATUIMHA COCTOUT B CIAEAYIOIIEM.

Ha nepBom »5Tame cTpoHMTCs NPOTHO3 3a00J€Ba€MOCTHM HACEJIEHHS pPErMoHa Ha
CJIEYIOUMI ToJ TPpH MOMOIIM aBTOMATHU3WPOBAHHOM CHUCTEMbl MAaTE€MaTUYECKOIO
MOJICJIMPOBAHUSI.

Janee, onpeaensaercs pocT 3a00JIeBAEMOCTH B IPOLIEHTHOM OTHOILUEHUU ISl KaXKI0To
parioHa M JJIsl KQXKJA0U HO30JIOTHH.

Ha TpeThem aTame ocCymIeCTBISIETCS KOPPEKIUs 3HAUYCHUN BBIOPOCOB MPEATPUSITHIA
peruoHa ¢ 1LEJIbI0 YMEHBUICHUS YpPOBHS 3a00J€BAaEMOCTH MO  CIEAYIOLIEMY
anroputMmy. 3adaeTcs Mopor pocra 3abojeBaeMocTd hi, P KOTOPOM CUUTACTCS
1esnecoo0pa3HbiM NpUHATHE Mep. Takke oIpenesseTcsl mar CHIXKEHHS BhIOPOCOB
npeanpusTueM h.

[locne onpenenenusi 3a00JI€BA€MOCTH U pailoHa, B KOTOPOM POCT 3a00J€BaeMOCTH
OKMJAETCS BBIIIE TOPOrOBOIO YPOBHS, OMNPEIEISAIOTCA BBIOPOCHI, 3HAUYUMO
BIIUSIOIINE Ha 3Ty 3a00JI€BAEMOCTh IO 33JJaHHOMY KPUTEpHIO. 3aTEM ONPENEsIOTCs
NPEeANpUATAS PErroHa, BHOCSIIME HAWOONBIIMKA BKJIaJ B cOPOC ATUX BEIIECTB, U
MOJICJIUPYETCS CHU)KEHHUE YPOBHSI BEIOPOCOB Ha 3a001€BA€MOCTb.

Jlanee nporHo3HbIE 3HAYEHUS] YPOBHS 3a00JIEBAEMOCTH NIEPECUNTHIBAIOTCS C HOBBIMU
3HAUYEHUAMH BBIOPOCOB 3arpsi3HAIONIMX BEIIECTB U IPOBEPAETCS YCIOBUE POCTa
3a00JIeBa€MOCTH B 3TOM paiioHe. Omepaius MOBTOPSETCA 10 TeX MOp, MOKa poCT
3a00JIeBa€MOCTH HE CTaHET HuXke hi.
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K mnambonee pacmpocTpaHEHHBIM METOJIaM TIPOTHO3UPOBAHUS HCIOJIB3YyEMBIX B
HACTOSAIIEE BPEMSI OTHOCSITCS:

1. Perpeccuonnbie Mozienu — CTPOSITCS Ha 0a3e CIOXKHUBIIMXCS 3aKOHOMEPHOCTEH
pPa3BUTHSL COOBITUI C HCIOJIB30BAHUEM CIICHUAJIBHBIX METOJIOB Moja0opa BHUAA
HKCTpANONIUPYIONIe (PYHKIMKM W  ONpeleieHUs 3HauyeHUH e€ mapameTpoB
[http://prognoz.org/lib/metody-prognozirovaniyal;

2. AJIaITUBHOE CIVIQXKUBAHUE — METOJ MPEANOJaraeT MOCTOSHHBIA IMEPECMOTP
BBIOpaHHBIX 3HaueHu anbdadakropa. KordpduuueHt mnepecMarpuBarOT 10
3aBEPUIEHUN KAXKJIOrO MPOTHO3HOTO MEPUOJA U OMNPENEIAIT TO €ro 3Ha4eHue, IpU
KOTOPOM TIPOTHO3 ObUT OBl Oe30mmO04YHBIM [Ou3Hec-yueOHuku.pd/logist/metodyi-
pronozirovaniya.html];

3. @aKkTOpHBIM aHaIM3 — METOJ MHOIOMEPHOIO CTATHYECKOrO0 aHAJIN3a,
MO3BOJIAIONIMNA HAa OCHOBE AKCIEPUMEHTAJILHOIO HAOJIOACHUS MPU3HAKOB O0BEKTa
BBIJICTIUTh TPYNNYy TEPEMEHHBIX, OMPEACIAIONNX KOPPEIAIHMOHHYIO B3aUMOCBSI3h
Mexy npusHakamu [http://prognoz.org/lib/faktornyi-analiz];

4, MHuoromMepHas GuiIbTparus;

5. NmMuTanmoHHble MOIEIA — METOJ, TMO3BOJISIIOIIMM  CTPOUTh  MOJIEIIH,
OIHCBHIBAIOIIKE MPOIIECCHl TaK, KaK OHU MPOXOIMIN Obl B IEUCTBUTEIBHOCTU. TaKkyro
MOJEIb MOYXHO «IIPOUIPaTh» BO BPEMEHHU Kak JUIsl OJHOTO HCIBITAHUS, TaK H
3aJIaHHOTO MX MHOKecTBa. [Ipu 3TOM pesynbTaThl OyAyT OMpPEAENAThCS CIy4alHbIM

XapaKTepHBIM TIPOIECCOM [http://ru.wikipedia.org/wiki/
HIMUTALMOHHOE _MOJICIMPOBaHUE];
6. Merog TIpymmoBOrO ydeTa apryMeHTOB — CEMEHWCTBO HMHIYKTHBHBIX

QITOPUTMOB  JUJII  MAaTE€MaTUYECKOrO0 MOJEIUPOBAHUS  MYJIbTUIIAPAMETPUUECKUX
JAHHBIX. MeTo/1 OCHOBaH Ha PEKYPCUBHOM CEJIEKTUBHOM OTOOpE MOJEIEl, Ha OCHOBE
KOTOPBIX CTPOSATCSA OoJiee CIOXKHBbIE MOJEIN. TOYHOCTh MOAEIMPOBAHUS Ha KaXIOM
CIEYIOUIEM IlIare pEeKypCcUH YBEIMYMBAETCS 32 CUET YCJIOKHEHHUS MOJAENU
[http://ru.wikipedia.org/wiki/MeToi_rpynmnoBoro_yuera_apryMeHTOB];

7. OKCHNOHEHIIMAIBHOE CIVIAKMBAHUE TpeHAAa — METOJl MaTeMaTU4eCKOTO
npeoOpa3oBaHus UCIOJIB3YeMbId TPU MPOTHOSUPOBAHMHM BPEMEHHBIX  DSIJIOB
[http://ru.wikipedia.org/wiki/IKCIIOHEHIIMATLHOE _CrIIaKHUBAHHUE];

8. CnekTpanbHble METOJIBI — METOJbl, OCHOBAaHHbIE Ha H3YYEHUU CIEKTPOB
u3iydyeHus, norjoimienuss u paccenBanus [KpemkoB A.Il. OCHOBBI aHaTUTUYECKOM
xumun. TeopeTnueckre ocHOBBI. KonnuecTBEHHbIN aHauU3|;

9. Meron CKOJIB3SIIIEN CpeaHe — METOJ JAaeT BO3MOXKHOCTb BbIPAaBHUBATH
JTUHAMUYECKUU PsAJT HA OCHOBE €T0 CPEIHUX XapaKTEPUCTHK;

10. ConaiiH-GyHkuuu — (QyHKIMH, 00JAacTh OINpEAeNIeHUs KOTOPBIX pa3duTa Ha
KOHEYHOE YMCJIO OTPE3KOB, Ha KaXKJJOM UX KOTOPBIX CIUIAH COBNAAAET C HEKOTOPHIM
anreOpandeckum rmomHomMoM [http://ru.wikipedia.org/wiki/Cruiaitu];

11. OnTumanbHble PUIBTPHI;

12.  Meron bokca-J[>keHKMHCA — METOJl MPOTHO3UPOBAHUS HAa  OCHOBE
aBTOPETPECCUOHHBIX Moenen UHTErPUPOBAHHOTO CKOJIB3SLIETO
cpennero[http://bizness-gruppa.ru/box-jenkins-metod-boksa-dzhenkinsal;
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13. Merox MapkoBCKUX IeTeil — MOCIEAOBATEIBHOCTh CIyYallHBIX COOBITHH C
KOHEYHBIM WM CUYETHBIM YMCJIOM MCXOJOB. XapaKTEPU3YIOLIAsACS TEM CBOMCTBOM,
yTo  npd  (UKCUPOBAHHOM  HACTOSIIEM  HE3aBHCHUMO  OT  HIPOLUIOro
[http://ru.wikipedia.org/wiki/Ilens_MapkoBa];

14.  Meton pa3HOCTHBIX YpaBHEHUN - MPUMEHSIETCS B OCHOBHOM JIJIsl aHaJIM3a
JTUHAMUYECKUX  XapaKTePUCTUK  HMMIYJIbCHBIX  CTAOWIM3aTOPOB  HANPSHKEHUS
[bepnaukos [.B. IIlpumenenne MmeToia pa3HOCTHBIX ypaBHeHui 1 cunte3a MCH];
15. ABToperpeccuoHHass MOJEIb — MOJCIb BPEMEHHBIX pPAJIOB, B KOTOPOH
3HAQYEHUSI BPEMEHHOIO psiia B JAHHBI MOMEHT JIMHEHHO 3aBUCAT OT NPEABIIYIINX
3HAYCHHH 3TOT0 Xe psana [http://ru.wikipedia.org/wiki/ABTOperpeccHoHHasi _MOJECIb|;
16. BeposTHOCTHBII METOJ — METOJ, MO3BOJIAIOIIUNA C TOCTATOYHON TOYHOCTBHIO
OMPENIeNIUTh, B KaKUX Mpejenax OyJeT U3MEHSAThCS UCKOMasi BETMYMHA, UIH C KaKou
BEPOSITHOCTHIO MOKHO 0KUJATh Kakoro-imoo COOBITHUS
[http://pictoris.ru/1/4/index.html].

IHopsinok BbINOJIHEHHS PA0OTHI.

1. Onpenenuts BapuaHT 3amaHus mo gopmyne Npap=(4*mod(N))+1, rme N -
NOPSIIKOBBIA HOMep B rpynne. CorjacHo mpuwioxkeHuto ©  NBap chopMHpPOBAThH
MIPOTOKOJI MOHUTOPUHTA dKOJIOTHUecKol cutyanuu ropoaa {XNsap, Y1, Y2, Y3},
rie X - MoKaszaTellb ypOBHsA 3a00JI€Ba€MOCTH HaceleHusi, Y - [IOKa3aTelb
3arpsA3HEHHOCTH FOPOJa ONPEICIICHHBIM BEIIECTBOM.

2. lTlocTtpouTh JHMHEHHBIE H-UIM HEJIWHEHHBIC PErpecCHOHHBIE MOJEIH BHIA
(0TOOpaTh JyUIIMe MO KPUTEPHUIO JETEPMEHUPOBAHHOCTH):

2.1. Xzf(Yl), Xzf(Yz), Xzf(Yg), Xzf(Yl,Yz), X:f(Yl,Yg), X:f(Yz,Yg),
X=f(Y1,Y,,Y3);

2.2 TloBToputh mMyHKT 2.1, Hcnonb3ys B KauyecTBe Y;, 1=1..3 3HaueHus Yij c
HapacTaroUIMM 1IaroM, T.€.

j-1
Ylij - ZYik
k=1

3. Ha ocHoBe wuHGOPMAIIMOHHBIX HWCTOYHUKOB M3Y4YUTh, UYTO BIMICT Ha
YMEHBIIECHUE Y| U YMEHBIICHUE BIUSHUS Y j.

4. Ha ocHOBaHMM aHaliM3a MaTeMaTUYECKUX MOJeNiel, UHICHTU(UIIMPOBAHHBIX B
NyHKTE 2 W Pe3yJbTaTOB «IKCIEPTHOrO» aHajn3a IMyHKTa 3, chopMyJIHpOBaTh
MPEIOKEHUS  YIIPABJISIONIETO BO3ACUCTBUS Ha (hakTOpbl Y C IEJIbIO YIYUIICHUS
nokazarenst oTkiauka X. OLeHUTe JOMUHAHTHOCTD BIUSHUSL YPOBHSI ONPEAECIECHHOIO
3arps3HEHUs] Ha MapaMmeTp 340poBbsi. CremaiiTe BBIBOA O CTPYKType HauOosee
agexkBaTHOM Mojenu 1o kputepusm koppemsimuun u CKO. CpaBHUTE 4YacTOTHI
PUTMHYECKON MOJeNH (€Clii OHAa aJicKBaTHA) C BHEIIHUMH KOCMOT'€OJIOTHYECKUMU
yactotaMu (cm. [Ipunoxkenue) u cuenaiite BbIBOJbI. PUTMUYECKYIO MOJEIb B JAHHOM
paboTe mpeyaraeTcs MoJIyduTh MyTEM aHalu3a aBTOKOPPESIMOHHON (DYHKITHNH WU
BU3YaJIbHOTO aHajiM3a JUHAMHUKU 3a00J€Ba€MOCTH BO BPEMEHU WJIM BU3YaJbHOTO
aHaJIn3a MOBEACHUS IEPBOM MPOU3BOJIHOM, BEBIYMCICHHON YMCICHHBIMU METOIAMM.


http://ru.wikipedia.org/wiki/����_�������
http://ru.wikipedia.org/wiki/�����������������_������
http://pictoris.ru/1/4/index.html
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5. Odopmure oTyeT, BKIIOYAIOIIUNA B ce0s pe3yibTaTbl pabOThl (BO3MOXKHBI
CKPUHUIIOTHI), BBIBOJIbI, KPATKHE OTBETHI HA KOHTPOJIbHBIE BOIPOCHI, aHHOTaLH0 (300-
350 cioB nH(DOPMALIMOHHBIX UCTOYHUKOB YKa3aHHBIX B OUOIHOTpauu UIU UHBIX).

KoHTpoJibHBIE BONPOCHI:

1. K kakomy Kjlaccy CHCTEM MO>KHO OTHECTU ropoj’?

2. C xakuMM TpPUPOJHBIMHM IIMKJIaMM Hauboiee KOppelIupyer JUHAMHKa
OIIpe/IeNICHHBIX 3a001€BaHMI1?

3. KakuM 00pa3oM cBsi3aHbl MEXIy COOOM YpOBHM 3a00JI€BAEMOCTH HACEICHUS U
YPOBHH aHTPOIIOI€HHOIO BO3JCHCTBUS Ha OKPYXKAIOIIYI0 cpeny (Ha  mpumepe
YPOBHEM 3arps3HuTenei)?

4. IloueMy aHTPONOTE€HHOE BO3ACHCTBHE CIEAYET YYMTBHIBATH C HAPaCTAIOIIUM
rddexTom?

5. Kakum o00pa3oM UCIHOJNB3YIOTCS PErpEeCCUOHHBIE U  aBTOPETPECCHUOHHBIE
MaTEeMaTUYECKHE MOJEINH JIJIsl IPOrHO3UPOBAHMS 3a00JI€BaHUIA?

6. Kak ocymecTsisiercs nporso3upoBanue B Excel ¢ momolpio 1uHuN TpeHaa?

7. KakuM 00pa3oM MOXKHO MPOTHO3UPOBATH PUTMUYECKHE TEHACHLIUN PErHOHAIbHON
3a00J1eBa€MOCTH?

8. Kakum 00pa3oM MOXHO HCHOJIb30BaTh JiorMdyeckue (yHKUUU (MOIEIM) s
IPOrHO3UPOBaHUs 3a00JI€BaHUN?

9. MOXHO 11 UCTIOJIb30BaTh UCKYCCTBEHHBIE HEUPOHHBIEC CETH JUJISl IPOTHO3UPOBAHUS
3a00J1eBaeMOCTH?

10. KakuM 00pa3oM MOXHO HMCMOJIb30BATh MPOTHOCTUYECKUE MOJENH ISl yaJeHuUs
apreakToB M BOCCTAHOBJICHHUSI TMPOMYIICHHBIX 3HAYEHUA B MOHUTOPUHIE
3a00J1€BaEMOCTH WMJIM COCTOSIHMSI [MAllMEHTa B MPOLECCE TEeparneBTHYECKOro
BO3JICUCTBUS?

IIpuiioskeHHus1 K MPaAaKTHYECKOM padoTe
Tabmuna 1. - OcHOBHBIE IPUPOTHBIE PUTMBI

29.5 cyTok Cunoanueckuit mecst JIyHs

206 cyTok CeiicMudeckas akTUBHOCTH JIyHBI

27.2 cyToK Hpakornueckuii mecsi JIyHbI

8.851e1=3232 cyTok Bpamenue nuanm ancup JIyHbI

78 mecsreB I'eoMarHuTHas aKTHBHOCTh

26 MecsIIeB CrparochepHas TUPKYISIIHS + KOCMUYECKUE JTYIH

25-4rona HanpsxeHHOCTh T€OMarHUTHOTO MOJIs

3.4 rona Tl'opus. coctaBi. HaNpsKEH. TEOMarHUTHOTO TOJIS 2.2,3.5,48,6.1,
12.2 ner CIHeKkTp CKOPOCTH CYTOYHOTO BpalleHus 3eMIn

26 MecHIEB Usmenenne Ar va Comnie

4.6 rona Mereomnoiie
11£4 (mnst 20 Beka 10+1)met ConHeyHast aKTUBHOCTh

36 mecs1es, 55 et M Bapuanmu uncia Bonsga
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Toner | CmepTHOCTB | poxkmaemocts | IlpuBuBKH oT | IIpuBuBKH ot | IIpuBuBKH ot | IlpuBuBKH oT
mudrepun CTOJIOHSIKA KOpHU remnaTura
1 13,2 14,99 10,2 24,6 8,9 15,8
2 11,9 13,36 11,0 30,5 7,7 34,3
3 12,8 11,4 9,5 29,3 9,6 24,9
4 13,5 12,23 10,3 27,7 10,6 28,5
5 13,4 12,92 11,3 43 11,7 18,9
6 13,0 11,67 11,2 44,7 11,5 18,2
7 13,7 11,55 12,4 47,5 10,7 13,0
8 13,0 13,3 12,6 44,1 11,0 19,1
9 14,2 14,7 11,7 44,4 11,9 24,2
10 14,6 14,1 12,1 46,6 18,2 28,2
11 13,0 14,6 13,2 39,5 16,6 12,3
12 13,3 14,8 13,0 40,0 16,3 19,51
13 13,6 13,8 13,5 38,7 17,4 10,12
14 13,6 11,8 14,5 40,9 26,8 19,91
15 14,6 10,8 13,8 34,2 25,1 12,54
16 14,7 9,7 11,6 28,3 12,1 4,2
17 16,5 9,0 11,0 31,1 11,0 85,7
18 18,0 9,3 7,3 16,6 5,6 72,2
19 16,7 8,6 11,5 38,7 3,7 2,02
20 17,0 8,3 11,1 52,5 11,4 22,6
21 16,5 7,9 10,4 27,6 8,9 19,7




Tabnuna 3. -YpoBHu 3arpsi3HeHus ropoja (ycIoBHbIE €AMHUIIBI)

TOMBI [Tsute Oxcun Jlmokcun azora (denon (dopmManpieTH | Maprasen
yriaepoia it
1 6 1,5 2,667 8 35 0,8
2 4 0,667 2,222 8 2,75 0,16
3 6 1,45 1,333 6 2,25 1,7
4 2 1,067 4,444 6 2,75 1,7
5 4 1,833 0,889 6 3,25 25
6 4 1,833 0,889 4 3,25 11
7 6 1,667 1,333 6 3,75 2,0
8 6 1,667 1,333 10 3,0 0,7
9 8 2 1,156 8 2,75 0,6
10 4 1,667 0,889 74 2,0 1,2
11 4 1,667 1,333 8 3,0 35
12 2 1,667 1,33 8 3,75 1,4
13 2 1,667 1,778 10 3,5 3,2
14 2 1,667 1,333 6 3,25 1,4
15 2 1,663 2,222 4 3,0 0,2
16 2 1,667 1,333 4 3,0 0,6
17 4 1,667 1,333 2 2,5 04
18 5 2,333 1,333 8 2,25 05
19 1,8 2,5 1,333 4 3,0 0,6
20 1,8 2,67 1,3 4 3,25 0,1
21 2 2,5 1,778 6 3,75 0,3
Tonpr CBuHenl BIIKS Hedtemponykrer | A3or ammoH | A3oT HuUTHT | Menp
(Boma) (Boza) (Boma)
1 1,2 1,147 0,12 3,282 0911 0,8
2 0,333 2,247 2,6 2,487 0,933 52
3 04 1,563 4,6 2,256 0,389 4,4
4 1,267 1,397 6,6 1,59 0,733 2,08
5 1,267 1,58 34 2,359 0,633 4
6 1,133 1,063 0,8 2,154 0,411 1,6
7 1,533 0,973 1,2 2,667 0,611 1,6
8 1,133 1,163 0,6 1,667 0,367 1,6
9 1,2 0,523 0,6 0,846 0,2 1,2
10 0,467 0,69 2,6 1,231 0,289 0,8
11 1,2 0,68 0,6 2,026 0411 0,8
12 0,467 0,807 0,6 4,359 0,511 0,8
13 0,8 1,363 2,2 3,974 0,7 1,2
14 1,2 0,563 0,8 1,897 0,278 1,2
15 1,667 1,103 0,6 1,872 0,5 0,8
16 0,867 1,033 1,8 1,308 0,378 2,0
17 2,667 1,163 0,8 3,821 0,789 1,2
18 2,667 1,52 0,8 3,538 0,511 2,0
19 1,067 0,897 0,12 2,872 0,056 1,6
20 0,08 1,553 3 3,385 0,411 0,8
21 0,2 0,867 0,6 4,359 0,511 0,8

310
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23. AJIFOpPITMI/I3aIIHH THUIIOBBIX BBIYMHCIUTEC/IbHBIX IPOHECCOB

He.]'[l) paﬁon: OCBOCHHC HaBBIKAMH (bOpMaJ'H/ISaHI/II/I )41 aHFOpHTMHSaHHGﬁ THIIOBBIX
BBIYUCIIUTCIIBHBIX  IIPOLCCCOB, BO3HUKAIOIIHUX IIpHU 06pa60TKe MCIUIMHCKHUX
JOKYMCHTOB.

Kpatkue TeopeTruyeckue cBeeHUsI.

Ha3Banmne "anroputMm" npou3omuio OT JATUHCKOH (OpMbI MMEHHM BeJIMYaMIIero
cpeaHeasnaTckoro mMarematuka Myxammena noH Myca an-Xopesmu (Alhorithmi),
xkuBniero B 783—850 rr. B cBoelt kumre "OO mHIMIICKOM cdeTe' OH M3JI0KHII
MpaBuja 3allUCH HATYPAIBHBIX YHCENI C TOMOINBI0 apaOCkux mudp U TpaBuia
JNeWCcTBUYN HaJl HUMHU "cTOJIOMKOM", 3HaKOMBbIe Teneph KaxaoMy. B XII Beke 3Ta kHura
Obl1a mepeBeIcHa Ha JIaThIHb U MTOJTYYHIIa ITUPOKOE pacipocTpaHeHue B Esporre.
YenoBek €KEHEBHO BCTPEYAETCS C HEOOXOJMMOCTBIO CIEIO0BATh TEM WM HHBIM
MIpaBUjIaM, BBITOJIHATE PAa3IMYHbIC HHCTPYKITUN M YKa3aHU.

Jns pemeHus 3agadyd HAAO 3HATh, YTO JIAHO, YTO CJEAYET IIOJIYYHUTh M KaKue
JNEeUCTBUS M B KaKOM IMOPSJKE CIEIyeT JJisg ATOTO BHINOJHHUTH. [lpenmucanue,
OTpeIeIIIoIIee MOPSIAOK BBITTOTHEHUS NeHCTBUN HAJl JAaHHBIMU C LIEJIBIO TOJYYEHUS
HCKOMBIX PE3YJIbTaTOB, U €CTh aAJITOPUTM.

ANTOpUTM - 3apaHee 3a/JlaHHOE IOHITHOE M TOYHOE MPEANUCAHUE BO3MOXKXHOMY
WCIIOJTHUTEII0 COBEPIIUTH OMNPEICICHHYIO  IIOCJICA0BATEIBHOCTh JSHCTBHI IS
MOJTYYSHHUSI PEIICHMS 3a/1aul 32 KOHEYHOE YKCIIO IaroB.

HcmonauTens anroputMa — OTO HEKOTOpas aOCTpakTHas WM peaybHas
(TexHuyeckasi, OWoJIOTMYEeCKass WM OMOTEXHUYECKas) CHCTEMa, CIocoOHas
BBITIOJTHUATD TEHCTBYA, MIPEANICHIBACMBIC AITOPUTMOM. UcnonmanTens

XapakTepU3yroT: Cpejia, JJIEMEHTapHbIE ICUCTBUSI, CUCTEMa KOMaH/, OTKAa3bl.

Cpena (nau o0cTaHOBKA) — 3TO ""MeCTO OOUTaHUS" UCTIOTHUTES.

Kaxxaplii MCMIOTHUTEIh MOXKET BBIMOJHATh KOMaHILI TOJIBKO M3 HEKOTOPOTO CTPOro
3aIaHHOTO CIIMCKA — CHCTEMbl KOMAaHJ UcCHoiaHuTens. Jlis KaXaoil KOMaH[Ibl
JOJDKHBI OBITh 33JJaHbl YCIOBUS MPUMEHUMOCTH (B KAKUX COCTOSIHUSX CPEIbl MOXKET
OBITH BBITIOJIHEHA KOMAaH/1a) ¥ OMKUCAHbI PE3yJbTAThl BHIMOTHEHUS KOMAH/IbI.

OTka3bl UCMOJHUTENS BO3HUKAIOT, €CJIM KOMAaHJA BbI3BIBAETCS MPU HEIOMYCTUMOM
JUIsT Hee COCTOSHUU cpenbl. OOBIYHO HWCIOMHUTENh HUYErOo HE 3HAeT O IEeNH
anroput™Ma. OH BBINOJHSET BCE MOJTYYEHHBIE

KOMAaH/Ibl, HE 3aJ]aBasi BONMPOCOB "mouemy" u "3aueM".

B wMemuuuHCkOM uHPOpPMATUKE YHUBEPCATBbHBIM HMCIHOJHUTEIEM aJTrOPUTMOB
SIBJISIETCS KOMITBIOTED.

OCHOBHBIE CBOMCTBA aJITOPUTMOB CIIECTYIOIIHE:

1. TIoHATHOCTH IJI1 MCTIOJHUTENSI — WCIHOJHUTENb aIrOpUTMa JIOHKEH MOHUMATh,
KaK €ro BBINOJHATh. VMHBIMU cllOBaMM, UMesl aJrOPUTM U MPOU3BOJIBHBIN BapUaHT
UCXOJIHBIX JIaHHBIX, MCIOJHUTENb JAOJDKEH 3HaTh, Kak HaAo0 JeHCTBOBATb st
BBITIOJTHEHHUS 3TOTO aJITOPUTMA.
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2. TuckpeTHOCTh (MIPEPHIBHOCTD, Pa3AEIbHOCTH) — AJITOPUTM JIOJKEH MPECTABISITh
MPOIIECC PEIICHUS 3aJ]aud KaK MOCJEeI0BaTEIbHOE BBIMOJHEHUE MPOCTHIX (MU paHee
OTIPEJICJICHHBIX ) II1aroB (3TaroB).

3. OrmnpeaeneHHOCTh — KaXJ0€ TNPaBWIO aIrOpUTMa JOJDKHO OBbITh YETKUM,
OJIHO3HAYHBIM M HE OCTaBJIATHh MECTa ISl NMpou3BoJia. biaromapsi 3 ToMy CBOWCTBY
BBINIOJIHEHUE QJITOPUTMAa HOCUT MEXAHMUYECKHH XapakTep U He TpeOyeT HUKAKUX
JIOTIOJIHUTENBHBIX YKa3aHUM WA CBEACHUN O PEIIacMON 3a1a4e.

4. Pe3ynbTaTUBHOCTh (WJIM KOHEYHOCTH) COCTOUT B TOM, YTO 32 KOHEYHOE YMCIIO
IaroB ajiropuT™M JHOO JAOHKEH NPUBOJUTH K pEHICHUIO 3aJaud, Jubo Tmocle
KOHEUYHOI'0 YKCJIA [Iar0B OCTAHABIIMBATHCS M3-3a HEBO3MOKHOCTH MOJYYUTh PEIICHUE
C BBIJAY€H COOTBETCTBYIOIIETO COOOIIEHUs, MO0 HEOTPAHWYCHHO TPOJIOJDKATHCS B
TEUEHHE BPEMEHH, OTBEJICHHOTO [JIsi KCIOJHEHHUS aIropuTMa, ¢ Bblgadyeit
MPOMEKYTOUHBIX PE3yJIbTaTOB.

5. MaccoBocTh O3Ha4aeT, YTO AITOPUTM PELICHUA 3a]1a4l pa3padaTbiBaeTcs B 00IIEM
BUJIC, T.€. OH JIOJKEH OBbITh MNPUMEHUM [JII HEKOTOpOro Kjacca 3ajad,
pa3IMYAOIIUXCS JIMIb UCXOJHBIMA AaHHBIMU. [Ipr 3TOM HCXOIHBIE JAHHBIE MOTYT
BBIOMPATHCS] U3 HEKOTOPOUM 00J1acTH, KOTOpasi Ha3bIBaeTCsl 00JIACThI0 IPUMEHUMOCTH
aNropuTMa.

HaubGonee pacnpocTpaHeHbl cleayrone (QOopMbl MPEJCTaBICHUS aJITOPUTMOB:
CIIOBECHAasl (3aluch HA €CTECTBEHHOM s3bIKe); rpadudeckas (M300paxeHus u3
rpauueckux CHUMBOJIOB); MCEeBOKOABl  (mosTy(hopMau30BaHHBIE  OMUCAHUSA
aJITOPUTMOB HA YCJIOBHOM

AITOPUTMUUYECKOM SI3bIKE, BKIIFOYAIOIINUE B CE0ST KaK AJIEMEHTHI SI3bIKa
MpOTrpaMMHUPOBaHUs, TaK U (pa3bl €CTECTBEHHOTO S3bIKa,

['paduyeckuii cnocoO® mpeacTaBieHUs AITOPUTMOB SIBISETCS 00Jiee KOMIAKTHBIM U
HarJISAHBIM IO CPAaBHEHUIO CO CJIIOBECHBIM.

[Ipyu  rpaduyeckoM  MNpPEACTAaBICHUU  AJNTOPUTM  H300pa)kaeTcsi B BHUJE
MOCJIEIOBATEIBLHOCTH CBA3AHHBIX MEXY COO0W (PYHKUIMOHAIBHBIX OJOKOB, KaXKIbIi
13 KOTOPBIX COOTBETCTBYET BHIIIOJIHEHUIO OJTHOTO WJIA HECKOJIBKUX JEHCTBUIA.

Takoe rpaduueckoe NpPEICTABICHWE HA3BIBACTCS CXEMOW alropuTMa WM OJIOK-
cxemoii. B Omok-cxeme KaxaomMy THITYy JEHCTBUM (BBOJIY HWCXOJHBIX JIaHHBIX,
BBIUHCIICHUIO 3HAYCHUI BBIPAXKCHUM, IPOBEPKE YCIOBUH, YIIPABICHHUIO TOBTOPEHUEM
JEUCTBUN, OKOHYaHWI0O OOpabOTKM W T.I.) COOTBETCTBYET OIpEACIICHHAS
reoMeTpuyeckas Gurypa, npeJcTaBicHHasl B BUJIe OJIOYHOTO CUMBOJIA.

brioyHble  CUMBOJIBI  COCAMHSIOTCS  JIMHUSAMH  TIEPEXOJIOB,  OMNPEISISIONIMMU
OYEepPEIHOCTh BBINIOJIHEHMS aeicTBHil. biok "mponecc" -HpI/IMeHHeTCH TS
0003HAUYCHUSA JCUCTBUS WJIM TOCJIENOBATEIILHOCTA JCUCTBUM, HM3MEHSIOIINX
3HaueHue, (opMy NPEACTaBICHUS WIM pa3MEIleHUs AaHHBIX. [ ymyuineHus
HarJISIAHOCTH CXEMBI HECKOJIBKO OTJICTBHBIX OJIOKOB 00pa0O0TKH MOKHO OOBEIUHATH B
OIUH OJIOK, KOTOPBIA HA3bIBACTCS «MPOLEIYPON» H-WIH «IIPeIonpeaeIeHHbII
npoiiecc» 0003HaYaeTCs Kax .
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brnokx "pemenue" wucnonb3yercs sl 0003HAUECHUS TEPEXOJOB YIPABICHUS IIO
clioBuI0. B xaxxnom OJ1oke "pemenune" NOJDKHBI OBITh YKa3aHBI BOIIPOC
M
YCJIOBUE WJIU CPaBHEHHUE, KOTOPHIE OH OMPEIeIIseT.
brok "mMomudukamnms" WCTIOJIB3YETCS JAJIsI -

OpraHu3alluyd IHUKINYECKUX KOHCTpYKLIMH. BHyTpu Osoka 3amuchIBaeTCs mapamerp
LUKJIA, JJIs KOTOPOrO YKa3bIBAIOTCA €r0 HAYAJIbHOE 3HAYEHUE, TPAHUYHOE YCIOBUE U
iar U3MEHEHUs 3HAUEHUS IMapaMeTpa I KaXXI0ro0 OBTOPEHHUS.

AJTOPUTMBI MOKHO TIPEACTABIATh KAK HEKOTOPBIE CTPYKTYPbI, COCTOSIIIUE W3
OTJENbHBIX 0a30BBIX (T.€. OCHOBHBIX) 3JIeMEHTOB. Jlormueckas CTpyKTypa J1r000ro
QITOpUTMa MOXKET OBITh TMpEICTaBleHA KOMOWHANMEW Tpex O0a30BBIX CTPYKTYP:
CJIeIOBaHUE, BETBIICHUE, IUKIL.

XapakTepHOil 0COOEHHOCTBbIO 0a30BbIX CTPYKTYp SBIISIETCS HAJIMYME B HUX OJHOTO
BXO/1a U OJTHOTO BBIXO/IA.

1. bazosas cmpykmypa "credosanue”. OOpaszyercst MOCIEI0BATEILHOCTBIO IEUCTBUIA,
CJIEIYIOLUX OJHO 3a IPYTHM:

neucraue 1

nencTeue 2

JIEUCTBHE N

2. bazosas cmpyxmypa "eemenenue”. ObecrieunBaeT B 3aBUCUMOCTH OT Pe3yJibTaTa
MIPOBEPKH yCIOBUA (7]a WM HET) BHIOOP OJIHOTO U3 aJIbTEPHATHBHBIX IMyTEH PabOTHI
anroput™a. Kaxxaelil u3 myTeil BeeT k o0LeMy BbIXO/Y, TaK 4YTO paboTa aJiropuTMa
OyJIeT MPOAOIKATHCS

HE3aBUCUMO OT TOTO, Kakoi MyTh OyJeT BblOpaH. CTpyKTypa BETBJICHHE CYILIECTBYET
B YETHIPEX OCHOBHBIX BapHaHTaX: €CIU—TO; ECIN—TO—HHaue; BbIOOP; BBIOOp—
WHaye.

[IpuMepbl CTPYKTYpHI BETBICHUE 3AIIMCAHHOM B BUJE TEKCTA:

eciu X > 0 10 y := sin(X);

ecimia>broa:=2*%a; b:=1wunaue b ;= 2*b;

BBIOOD

npun = 1:y :=sin(x)

npu n =2:y := cos(X)

npun=3:y:=0;

BBIOOD

npua>5:i=i+l

npua=_0:j:=]+1

uHaue i := 10; J:=0.

3. bazosas cmpykmypa "yuxn". (OOecrieyuBaeT MHOTOKPATHOE BBITIOJHEHHE
HEKOTOPOM COBOKYMHOCTH JIEWCTBUI, KOTOpasi Ha3bIBaeTCs TejaoM LukiIa. OCHOBHbBIE
Pa3HOBHUJIHOCTH LMKJIOB: C 3apaHee MW3BECTHBIM KOJMYECTBOM IOBTOPEHUH, C
IIPENLYCIOBUEM, C IIOCTYCIOBUEM.
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[Mukn Tuma noka (¢ mpexyciaouem). [IpennuceiBaeT BBHIMOMHATH TENO IUKIA 10 TEX
1Op, TIOKAa BBITIONHSETCS YCIOBUE, 3alIMCAaHHOE TIOCTIE CIIOBA MOKA.

[ukn Tuna nis (¢ 3apaHee U3BECTHBIM KOJMYECTBOM MOBTOpeHuil). [IpeanucoiBaer
BBINIOJIHATh TENO LMKJIA Il BCEX 3HAYEHUM HEKOTOpOM NepeMeHHOW (mapamerpa
I[MKJIa) B 33JIaHHOM JIMara3oHe.

Bbruncienre cyMM — TUNMHMYHASA HUKJIMYECKas 3ajaya.

ANTOpUTM, B COCTaB KOTOPOrO BXOJUT UWTEPALIMOHHBIA IIMKJ, Ha3bIBACTCS
UTEPAIIMOHHBIM  alNTOpUTMOM. MTepanMoHHble alropuTMbl HCMOIB3YIOTCA TMpPHU
peann3alry UTePallMOHHBIX YUCIEHHBIX METO/IOB.

B urepanoHHBIX anropuTMax HEOOXOIUMO OOECHEUUTh 00s3aTeNIbHOE JTOCTHKEHUE
YCIIOBUS BBIXOJIa M3 LHUKIA (CXOJUMOCTh MUTEPAIMOHHOTO Mpoiiecca). B mpoTuBHOM
cllyyae MpOM30HAeT '"3auuMKiuBaHWE" airopurMma, T.€. HE OYIET BBIIOIHATHCS
OCHOBHOE CBOMCTBO aJrOpUTMa — PE3yJIbTATHBHOCTb.

Bo3MokHBI ciIydan, KOTJja BHYTPY TeJa IUKJIa HEOOXOJUMO MOBTOPATH HEKOTOPYIO
IIOCJIEA0BATENBHOCTD ONEPATOPOB, T. €. OPraHM30BaTh BHYTPEHHHMM HMKI. Takas
CTPYKTypa MOJy4uJia Ha3BaHUE IMKJIA B IUKJIE WM BJIO)KEHHBIX IMKJIOB. ['yOuHa
BJIOYKEHUS LIUKIIOB (TO €CTh KOJIMYECTBO BIJIOKEHHBIX JPYT B JApPYyra LUKIOB) MOXKET
ObITh pa3nuyHOM. [Ipu MCHONB30BaHNU TAKOH CTPYKTYPHI AJi1 3KOHOMHH MAIIUMHHOTO
BPEMEHH HEOOXOJUMO BBIHOCUTh M3 BHYTPEHHETO IMKJIAa BO BHEIIHUNA BCE
OIepaTophbl, KOTOPbIE HE 3aBUCAT OT apaMeTpa BHYTPEHHETO LIUKJIA.

Pemenue 3agau ¢ moMoIbl0 KOMIBIOTEPA BKJIIOYAET B CE0S CIENYIOIIME OCHOBHBIE
3Tarbl, YaCTh U3 KOTOPBIX OCYIIECTBISIETCS 0€3 yJacTHsi KOMIBbIOTEPA.

1. IlocranoBka 3agauu: cOOp MHpOpMauuMU O 3agadye, (OPMYIHPOBKA YCIOBUS
3aJa4M, OMpeelieHne KOHEUYHBIX LEeNed pelieHus 3aJadd, omnpenaeicHue (GopMbI
BbIIaYM PE3yNbTAaTOB,  OMHCAHWE JAaHHBIX (WX THIIOB, JAWANa30HOB BEJIWYHH,
CTPYKTYpBI U T.II. ).

2. AHanu3 W ucCleNoBaHUE 3a/Jayd, MOJEIH: aHalu3 CYHIECTBYIOIIUX aHAaJOTOB,
aHallM3 TEXHWYECKUX M TMPOTPAMMHBIX CPEICTB, pa3paboTka MaTeMaTHUeCKON
MOJIeJIH, pa3paboTKa CTPYKTYp JaHHBIX.

3. Pa3paboTka anropuTMa: BBIOOp METO/Ia TPOEKTHPOBAHUS aAJITOPUTMa, BBHIOOP
dbopmbl 3anucu anropuTma (6JI0K-CXEMBI, TICEBAOKOT U JIp.), BHIOOP TECTOB U METO/A
TECTUPOBAHUS, MPOECKTUPOBAHKE AJITOPUTMA.

4. [IporpamMupoBaHHe: BBIOOP sA3bIKa MPOTPAMMHPOBAHMS, YTOUHEHHE CIOCOOOB
OpraHu3ali  JaHHBIX, 3aluch  aJrOpUTMa HA  BBIOPAHHOM  SI3BIKE
IPOrpaMMHUPOBAHUS.

5. TectupoBanwe W OTIaJKa: CHHTAKCHMYECKas OTJIagKa, OTJIaJKa CEeMaHTUKUA W
JIOTHYECKON CTPYKTYPBI, TECTOBBIE pacdeThl U aHAIN3 PE3ylIbTaTOB TECTUPOBAHMUSA,
COBEpPIIICHCTBOBAHNE TIPOTPAMMBI.

6. AHanu3 pe3yJbTaTOB PEIICHUs 3aJlayd M YyTOUYHEHHE B Clydae HEOOXOJIUMOCTH
MaTeMaTHYECKON MOJIENIH C TIOBTOPHBIM BBITIOJIHEHHUEM 3TaroB 2 — 5.

7. ConpoBOXIEHUE MPOTPaMMBI:  JOpaOdOTKa MPOrpaMMBbI JJIsl pEIICHUS] KOHKPETHBIX
3aJa4, COCTaBJICHHE JOKYMEHTAlMU K PEIICHHON 3a/1aue, K MaTeMaTHYeCKONH MOJIEIH,
K aJITOPUTMY, K IPOrpaMme, K HaOopy TECTOB, K UCIIOJIb30BAHUIO.
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[lepen anropurMm3aiuen mporiecca OCYIIECTBISETCS ero ¢dopManmm3anus u
COCTaBJICHHEC MAaTEMAaTHUKO-JIOTHYESCKOM MOJCIM - CHCTEMBI COOTHOIIICHUH,
OTPaKAIOIIUX CYIIECTBEHHBIE CBOMCTBA OOBEKTA WIIH SIBJICHUS.

Brinenus Hanbosee BakHbIe (PaKTOPBI, MOXKHO IIpeHEOpPEUYh MEHEE CYIIECCTBEHHBIMHU.
HaunbGonee »ddexkTuBHO MaTeMaTHUECKyl0 MOJIEb MOXHO pealin30BaTh Ha
KOMIIBIOTEpE B  BHJC QJITOPUTMUYECKOM MOAEIM — TaK Ha3bIBAEMOTO
"BBIUMCIIUTENILHOTO dKcIepuMenTa". B o01ieM citygae pe3ysabTaThl BBIYUCIUTEILHOTO
AKCTIIEPUMEHTa MOTYT OKa3aThCsl U HECOOTBETCTBYIOIIUMHU JAEHCTBUTEILHOCTH, €CIIA B
MOJIEIN He OYIyT YUTEHBI KaKUE-TO BaXKHBIC CTOPOHBI JIEHCTBUTEILHOCTH.

CoznaBas MaTeMaTUKO-JIOTHYECKYIO MOJIEIb TSl PEIICHUS 3a/1a4d, HYKHO:

1. BBIIETUTH MPEATNONOKECHHS, Ha KOTOPHIX OYyJeT OCHOBBIBATHCS MaTeMaTHYECKas
MOJICTIb;

2. ONpeaeauTh, YTO CUUTATh UCXOIHBIMU JJAHHBIMU U PE3YyJIbTaTaMu;

3. 3ammcaTth MaTeMaTUYeCKHe (M-WUJIH JIOTHYECKHE COOTHOILICHHS), CBS3BIBAIOIINE
pPEe3yIbTAThI C UCXOAHBIMU TAHHBIMHU.

IHopsinok BbINOJIHEHUS PadOTHI
1. U3yunTe TEOpETHUECKUI MaTEpHal.
2. ®opMalIU3ylTe U COCTaBbTE OJIOK-CXEMBI JIJISl pealih3alliu CICIYIONINX 3a1a4.

2
h=—\p(p-2a)
3aoanue 1. CocTaBUTH adrOpUTM BBIYHCICHUS h mo dopmyie a ,
:a+b+c
2, & b,c . CTOPOHBI TPEYroJIbHHWKA. IIpeaBapuTeNbHO O KHA OBITH

a,b,c IIPSAMOYTOJIbHBIN

OCYLIECTBJIEHA NPOBEpPKA, XapakTepU3YyIOT JIM 4Yucia
TPEYTroJIbHUK.

3aoanue 2 COCTaBUTH AITOPUTM, KOTOPBIN ONPEIEINT HAaMMEHbIIIEE M3 IBYX YHcen a

n b M BBIBCJCT Ha 3KpaH KBaJpar HauOOJIBIIIETO YHCIIA. HpI/I 3TOM, a4 UBMCHACTCA OT
a

b+100
b

Beanuussl (a-sin(b)) 1o Benuunnel (a+cos(b)) ¢ marom  la-100 :
3aoanue 3 B xaptoreke HaxomutTcs 20 GonbHBIX. COCTaBUTH QJITOPUTM, KOTOPBIM
BBIYHCIUT CyMMYy dJeMeHTOB maccuBa M[1..20] menbix ymcen (pocta OONBHBIX),
UMEIOINX YEeTHBIA WHIACKC, eciu dTa cymma Oombiie 2500 um kaxkmoe cliaraeMoe
6ombie 120 cwm.

3aoanue 4 CocTaBUTh aNTOPUTM, KOTOPBIH B MAacCCHBE, COCTOSIIIIEM U3
DK3aMEHAIIMOHHBIX OLICHOK, 3aMEHSET JBOMKH HAa TPOWKH, MEPECUUTHIBAECT CPEIHUN
O0ayu1 U ompenenseT KOJWYECTBO BBIMOTHEHHBIX 3aMEH U BBIBOJAUT pe3yJIbTaT Ha
AKpaH.

3aoanue 5 CoCTaBUTH aJTOPUTM, KOTOPBIM OMpENENseT CKOJIbKO pa3 TeMIeparypa
nalueHTa MoJHUMaNachk BeIlie Hyns. MHbopmalnus o TemnepaType 3ajlaHa B BHUJEC
MaccuBa. OMNpenenuTh CPEIHIOK TEMIIEPATypy M OTKIOHEHHME OT HEE paHee
BBEJCHHBIX ITOKA3aTENICH.

a>bb=-100

h=
b>aa=100
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3adanue 6 CocTaBUTh ANTOPUTM, KOTOPHIN BBIYUCIUT M BBIBEIET HA SKPaH CyMMY
aneMeHToB MaccuBa M[1..10,1..10] 1enbix ywucesn, WMEIONIUX YETHBIA HHIAEKC U
JIeXKAIMX MOJI TJIABHOM JUaroHalblo.

3aoanue 7 CoOCTaBUTh aJTOPUTM, KOTOPBIM MOJCUYMTAECT KOJIUYECTBO (hamMuauit
OOJIbHBIX, 3aKAHYUBAIOIIUN HA «Ui» U COCTOSIINN HE MEHEE YeM U3 5 OYKB.

3aoanue 8 CoCTaBUTH aJITOPUTM, KOTOPBIM ONpEAENISICT YHUCIO CJIOB B TEKCTE,
KOJIMYECTBO IJTACHBIX OYKB B KOTOPBIX MPEBHIIIAET 3aIaHHOE MOJIB30BATEIEM YHUCIIO.
3aoanue 9 CoCTaBUTH QJITOPUTM, KOTOPBIM 3aMEHSET BCE D3JIEMEHThI MacCHBa
M[1..12] nelCTBUTENIBHBIX YUCEN HA AJIEMEHTHI C MPOTHUBOMOJIOKHBIM 3HAKOM, €CIIH
MOPSIIKOBBIA  HOMEpP MHHHMAJIBHOTO 4YHCJIAa OOJbIIE TOPSIKOBOIO HOMEpa
MaKCHMAaJIbHOTO.

3aoanue 10 CocTaBUTh AITOPUTM, KOTOPBIM ONMPEAENSIET YUCIO BXOXKICHUA B CTPOKY
IpyIIbl NEepBbIX Tpex OykB Bameid gamunuu, ecnu cieayromas OykBa TiacHas, U
NEPBBIX JBYX OYKB, €CIIU — COTJIACHAS.

2. CocraBpTe OTHYCT, BKJIIOLIaIOHII/If/'Ii 3aJaHuAd, (bOpMaﬂI/I?)a]_II/I}I (MaTeMaTI/ILIeCKI/IC
nin JIOTHYCCKHUC MOI[GJII/I), 0JI0K-CXEMBI AJI'OPUTMOB, aJI'OPUTMBI B TEKCTOBOU

pealin3alnu, IOACHCHHUA K aJITOpUTMaM, OTBCThI Ha KOHTPOJIbHBIC BOIIPOCHL (He MCHCC
5).

[Ipumeyanus:
1. 3amanus 1.2 BBIOMPAIOTCS C y4e€TOM BapHaHTa, HOMEpP KOTOPOTO
COOTBETCTBYET MOPSIKOBOMY HOMEPY B *KypHaye — cM. Tadmuiy
No BapuaHTa 3agaHus K m.2
1 1,3,4,6,7,8,9,10
2 1,2,45,6,8,9,10
3 1,2,3,5,6,7,9,10
4 1,2,3,4,6,7,8,10
5 1,3,4,6,7,8,9,10
6 2,3,4,5,7,8,9,10
7 1,2,4,5,6,8,9,10
8 1,2,3,45,6,7,9
9 1,2,3,4,5,7,8,10
10 1,2,3,4,5,6,8,9
11 1,3,4,5,6,7,9,10
12 1,2,3,5,7,8,9,10
13 1,2,3,5,6,7,9,10
14 3,4,5,6,7,8,9,10
15 2,3,5,6,7,8,9,10

2. BeInogHeHne TPaKTUYECKOTO 3aHATUS paccuuTaHo Ha 8-10 akageMHUYecKuX 4acos,
IIOATOMY KOHTPOJb €€ BBINOJHEHNUS PEKOMEHAYETCS OCYUIECTBIATh II0 MEPE
BBITNIOJIHEHMSI PA3JIMUHBIX ATANoB (pEeLIeHUs 3a1a4).
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KoHTposbHBIE BONPOCHI.

1. B kakodi mOCIEIOBATEILHOCTH II€JIECOO0pPa3HO M3y4aTh MOJEIUPOBAHUE W
QITOPUTMH3ALIUIO?

2. IlpuBenure mpUMEpPBHl MOJAEINEH, KOTOPBIE CO3MAKOTCA B PAa3JIMYHBIX OTPACIAX
3HAHUM.

4. Tlouemy s co3gaHUsl MOJENEN HCIHOJIB3YIOTCS aITOPUTMbI M (OpMasbHBIC
A3BIKA?

5. Kako# ucnosmnurens anroputMa ucrnonb3oBaics C. Iledneprom nius u3ydeHUs
QITOPUTMH3ALUN?

6. [IpuBeauTe Ha3BaHUS PA3IMYHBIX UCHOJHUTEIEH aTOPUTMOB, HCHOJIB3YEMBIX IS
oOy4JeHwUS.

7. llpuBenure mnepedyeHb OCHOBHBIX YCIIOBHM, KOTOPBIM JOJKEH YJIOBIETBOPATH
y4€OHBII UCTIOJHUTEND AITOPUTMOB.

8. UTO Ha3bpIBAIOT apXUTEKTYPOU UCIIOIHUTEIS aJTOPUTMOB?

9. YUto Ttakoe JIoroMupsl 1 711 4ETr0 OHU MTPUMEHSIOTCS ?

10. TTouemy aJis onMcaHus aArOPUTMOB HCTIONB3YIOT OJ0K-CXEMBbI?

11. YeMm oTiiMuaeTcss anrOpuTMUYECKUH S3bIK OT SI3bIKA IPOTPAMMHUPOBAHUSA?

12. ITpuBeauTe npruMep BIOKEHHOIO UKIIA.

13. IlpuBenute npumep OECKOHEUHOTO 1IMKIIA.

14. Kak ctannapTusyercs n300paxeHUe 3JIEMEHTOB OJIOK-CXEM aIrOpPUTMOB?

15. Kak 00pabaTbiBatOTCsl MAaTPUUHBIE CTPYKTYPbI?

16. Kakum 00pa3oM ocCylecTBIsETCS MPUHYIUTEIbHOE OKOHYAHUE LMKINYECKOTO
npouecca?

17. UYem oTnuyaroTcs IUKIBI € MOCT- W ¢ npea-yciaoBusmu? Kak oHu
B3aMMO3aMEHSIOTCS?

18. Kak u xorja ocyiiecTBisieTcs nmpoleaypa 0e3yciioBHOTo nepexoa?

19. Yto Takoe CTpyKTYypUPOBAaHHBIN aJIrOPUTM?

20. [IpuBenute ycioBHOE 0003HAUEHHE OCHOBHBIX 3JIEMEHTOB aJITOPUTMOB (HE MEHEe
7)?

21. IlpuBeaute anroput™ Hauyana «EBrenuss OnernHa»?

22. KakoBa poib airoput™a B tudpepeHiraibHoN JuarnocTuke 3a001eBanuii?
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24. Onepaunonnas cucreMa Windows. CepBucHbie nporpammsl. IIporpammsl
apXMBaToOpbI

Heab: 03HaKOMUTETHFHOE M3YUYEHUE OlepanmoHHoN cucteMbl Windows, kak 0a30Boi
ONEepallMOHHON cucTeMbl TpuMmeHsemMoil B APM MeauuuHCKUX pPaOOTHUKOB, U
OCHOBHBIM MIPUHIIUIIAM PAOOTHIC apXHUBATOPAMHU.

Kparkue Teoperndeckue cBeieHU.

OnepallioHHasi CHUCTEMa - KOMIUJIEKC [porpaMM, OOECIeUMBAIOIIUNA  yIIPaBICHHUE
anmapaTHBIMU CPEJICTBAMU KOMIIBIOTEPA, OpPraHM3yIOIUH paboty ¢ daiinamu u
BBINIOJIHEHHE MTPUKIIAAHBIX IPOrPAMM, OCYIIECTBIIAIONINI BBOA U BBIBOJ IAHHBIX.
OnepalioHHasi CHCTEMa — 3TO TMEpPBbII M OCHOBHOM Ha0oOp MpoOrpaMmm,
3arpyaromuiicss B koMmmbtoTep. Ilomumo BelmeykasanHbix ¢QyHkuuid OC Moxer
OCYUIECTBJISITh M JIPyrue, HampuMep MpeaocTaBieHuE OOILIEro MOJIb30BATENbCKOTO
uHTepgeiica. B Hacrosmiee Bpemsi HaumOoJiee W3BECTHBIMH  OINEpPAlMOHHBIMU
cuctemamu sBisitotcsi OC  cemerictBa Microsoft Windows u UNIX-nomnoGHbie
CUCTEMBI.

Hnmepeticnvie hynkyuu.:

- YrpasieHue anmnapaTHbIMHA CPEJICTBAMU, YCTPOKWCTBAMHU BBOJIA-BbIBOJA

- QannoBas cucrema

- Tlognepxka MHOr03aJauHOCTH (pa3[eIeHHE HCIIOJIb30BAHUS MaMITH, BPEMEHU
BBITIOJTHEH U )

- OrpaHuueHue JOCTyNa, MHOTOIOJIb30BATEIBCKUN PEKUM pabOThl (€CiIu B3STh K
npumepy OC, To OH HE MOKET OBITh MHOTOIOJIB30BATEIBCKHIM)

- CeTb (B34Th CIIEKTPYM B IIPUMED...)

- Buyrpennue pyHkimu:

- O0paboTKa npeprIBaHUI

- BupryansHas mamste

- «lImaHMpOBIIMK» 3a1a4

- Bydeps BBoa-BBIBOIA

- O0cny>xuBaHUE IPaiBEPOB YCTPOIMCTB

B o0O0mieil BBIYMCIUTENFHON CHCTEME KOMITBIOTEpA PACTOJOXKEHA «OCh» MEXIY
BCTPOCHHBIM TMPOTPAMMHBIM oOecriedueHueM KommbioTepa (TyT oH, BIOS u Bce ToO,
YTO 3acTaBisieT padoTaTh caMble IPOCThIE KOMAH/bI: CJI0KEHUE, BBIYMUTAHNUE U CIBUT
perucTpa) U NpOrpaMMHBIMU MPUJIOKEHUSIMU TOJIB30BATENS (BOT TYT YK€ 001acThb
MOJIB30BATEIIsl: TPUIIOKEHUS, GaliIbl U JIp.).

Yewm ke 3aHMMaeTcs onepannoHHas cucrema? Ha camom fene paboThl y Hee MHOTO U
OHa Bcerja 3aHsATa (MOTOMY YK HE 3JIMTECh Ha HEEe CUJIbHO, KOTJa OHA 3acTaBiIseT
MO0k AaTh HECKOJIBKO CEKYH/]I, BE/Ib J€JI Y HEe HEBMPOBOPOT). 3aBEAYyET OHA BBOJOM
Y BBIBOJIOM JIAHHBIX M PA3[aceT 3TH U 33Jla4d TEM WUJIU UHBIM yCTPONCTBAM, 3arpykaet
IporpaMmMbl B OINEPATUBHYIO MaMSATh W BBINOJHIET MX, Ja U BOOOILIE YyNpaBiseT
ONEpaTUBHOM NMaMATHIO, pa3/iaBasl €€ HApaBO U HAJIEBO Pa3HbIM 3ayLIEHHBIM BaMU
NPUIIOKEHUSIM B 3aBUCHMOCTH OT TOTO, Kak OyJeT palMoHalIbHEE HCIIOJIb30BaTh €.
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OnepanoHHasi CUCTEMA TaK K€ YIPaBIseT JOCTYIOM KO BCEM MCTOYHUKAM JaHHBIX
(cheMHBIM U onTHYCCKMM auckaMm, flash-Hocurenmsm wm T.1.), 3aIUIIacT JaHHBIC H
camy ce0s (0T B3JIOMIIIMKOB, BPEJIOHOCHBIX ITPOTpaMM M T0JIb30BATEIbCKUX OIIMOOK).
Bce Ta xe OC otBewaeT W 3a MHOroszagadyHocth Bamero IIK, obGecreunBaeT
BO3MOXXHOCTh PabOTBHI Ha KOMIIBIOTEPE MHOXECTBa IoJib30oBaTeneil. Eciau  Bb
JymMaeTre, 4To 0e3 ONepallMOHHOM CHUCTEMBI Mbl BUACIH OBl TOJBKO YEPHBIN JKpaH U
Oenbie OYKBBI C U pamMu, OIMOAETECh — Mbl HE BUJIENIM OBl U 3TOT0, TOTOMY Kak JJIs
OTOOpaKEHUSI OyKB yXKe HY>XHa OC.
Kakue OsviBator OC? Ha »TOT BOmIpoC OOBIYHO OTBEUAIOT TaK: OIEpaIliOHHBIC
cuctembl ObiBatoT Windows (ctoma ke m DOS oTHocsT, kak mpaBuio), MacOS u
pasznuyHble ero Bepcun n Unix-mogoOnpie. Ha camom nene paznmuune WX HaAMHOTO
CJIO)KHEE W IIHpEe, OJHAKO K€, ATO YK€ HEMHOTO Jpyras UCTOpus (UCTOpHUs Kypca
«OnepanoHHbIX CHUCTEM», MPENOJaBaeMOro OYIyIIUM aJIMHUHUCTpATOpaM CeTel u
cucrtem). UccnenoBanus mokaszanu, uro Ha OKTsIOpb 2011 roma Unix-momoOHBIC
cuctemsl npeanousm Bcero 0,84% mosb3oBarenield, B TO BPeMS KAK ONEPALTUOHHBIE
cucrtembl oT Apple (MacOS) ucnons3zyroT 7,18%. bonbiie Bcero sxe moypb3oBaTelei
pazmuuHbix Bepcuit Windows — 90,13% (MCTOYHMKOM CTaTUCTUYECKUX JTaHHBIX
ABIsETCS caMT  statcounter.com). Ecaum cpaBHUTH JIaHHBIE pE3YyJbTAaThl C
aHaJOTMYHBIMU TIoKazaTess 3a 2010 roj, TO MOXXHO 3aMETHTh, YTO ITOJIb30BATEIIH
MaJIeHbKUMH  ImaramMu  mepexonatr ¢ Windows Ha  Jpyrue  CHUCTEMBL.

Onepauunonnas cucrema Windows

Deonroyua Windows. Hauanocs Bce ¢ DOS — ¢ mpocToro CMHEro skpaHa M OelnbIxX
OykB. HaBepHoe, 1 10 CuX MOp ATa CUCTEMa OCTaJlaCh caMoOil OBICTPOI M HAAEKHOM,
Bellb B HEHl ObUIO MakCHUMyM CBSI3M C allapaTHOW COCTaBISIIOLIEH U MHUHUMYM
BU3yalbHbIX 3Q¢ekToB. Ho 3T0 OBLIO HE CIMIIKOM-TO (DYHKIHOHAJIBHO, MOTOMY
HayaJld TMOSABIATHCS — pa3nuuHble Bepcuu: nepBas Windows 1.01, 3arem
«ycosepiueHcTBoBaHHas» Windows 2.03. Ha nepBbix HacTonpHbIX 11K MBI, ckopee,
BciomHUM Windows 95, motom Windows 98, ¢ KOTOpBIM y MEHS, TOYEMY-TO U JI0
CUX MOp acCCOLMHUPYETCS KIMYKA «IIEHEK» M aHEKIOT «IIPO CTapblii NEHTUYM.
CunpHo Hamymen Windows Millenium, oT KOTOpPOro MHOTOTO OXHIAIW, a
3areM Windows Vista, momasiiasg B TO ke MoyoxkeHue. Windows 7 Ha ceromHs
CUMTACTCS] JOCTATOYHO CTAOWIBLHON M YJOOHOW /IS TOJB30BATElNsi CHUCTEMOM, M C
3TUM CJIOKHO HE COTJIACUTHCS.

VYcranoBka Windows 7 He 3aHuMaeT MHOro BpemeHHW. [lpu kenaHuu mosHas
komruiektanust OC pacrnonaraeTcss Ha KoMIbloTrepe 3a 12-15 MUHYT, a Ipu KEIaHUU
noMeHnblle — 3a 25-30. Bo BpeMs yCTaHOBKM MOJIB30BATENb IMOJYYaeT JOCTATOYHO
TOYHBIE YKA3aHUS O MPOUCXOSAUIUX MPOIECCaX U €ro ACHCTBUSAX, UTO BaXKHO JJIS TEX,
KTO CBOW KOMIBIOTEP OOCITYKMBAET CAMOCTOSITENIbHO, HE UMesl TITyOOKHX TMO3HAHUM B
ATOM 00JIACTH.
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2 Yermones Windows E E

JlanHas Bepcus MHOTOE B3sij1a OT nipeapiaymeid — Windows Vista TpeboBaTeIbHOCTD K
anmapaTtHbeIM pecypcaM. Eciu cpaBHMBATH ¢ mpeaplAymuMu Bepcusmu Windows, To
CHJIbHEE CTaJjla MPOU3BOAUTEIHLHOCTh )KECTKOTO JMCKA, HECKOIBKO Ociiadia rpaduka.
Ho ee oTnMYHO KOMIIEHCHPYET NajeKo MIarHyBIIas anmapaTtHas dacTtb. CuuTas ke
obmui  pesynptar, Windows 7 caama mapy mnosuiuii B moab3y Windows
XP. UnTepdeiic «apyKeCTBEHHBII» M pabouMii CTOJ HAacTpauBaeTcs OTIUYHO (Ha
PUCYHKE HHWXKE MOXKEM BHUACTh OKHO MEPCOHAIM3AlMA BUPTYaJIbHOTO padoyvero
MeCTa).

Bcsa cucrema KoaudecTBO HaCTPOCK 3HAYUTCIBbHO pacCloupuiia, OTYCTO ooiee
OIILITHOMY IT10JIb30BATCII0 — TOJIBKO IINIIOC, @ MCHEC «IIOJAKOBAHHOMY» — HC MHUHYC.
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HacTtpaunBaercs Temepb M 3BydyaHue, M OTOOpakeHHE, U MHOTO€ JIpYyroe.
OmnepanmoHHast cucTteMa o0053aTeIbHO TOCOBETYET I0JIb30BATENI0, YTO HYXHO
clenarb, 1a0bl YBEIUYUTH MPOU3BOIUTEILHOCTh B TOM WM WHOU cdepe ee paboThl,
MOBBICUTH TE€ WK JPYTHE €€ MOKa3aTeIN WK PeIUTh BAPYT BOSHUKIIYIO MPOOIeMy C
CETHIO WJIA OTJIAJAKON IIPOTPAMMEL.

Cmabunvhocms u 6Oezonacrocmo. THaTEILHOMY KOHTPOJIIO — TIOJJIEKAT BCE
HOCUTENW MHGOpPMAILMHU, MPOrpaMMbl OT HEU3BECTHBIX Pa3pabOTUMKOB U (Halibl C
HECBOWCTBEHHON NaHHOMY PacIIMPEHHIO aKTHBHOCTH. O Ka)XJI0M CBOEM Ilare, Kak u
panbie, OC noknaapiBaeT Mojib30BaTENIO.

Cpeau OCHOBHBIX IOCTOUHCTB CIEAYET OTMETHUTh:
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- MHOTOYPOBHEBOCTH 0€30MacHOCTH (OT CaMOTO YYBCTBUTEIBHOTO, KOTOPHIA OyneT
OUTh TPEBOTY UyTh HE MPHU KaXIOM 3allyCKe Mallo-Malbcku BpeaHoro 110 u mo
CaMOT0 «CIIOKOMHOT0», OIOBEHIAONIECIO JIMIIb O TOM, YTO HEKas MporpaMma
HaMepeBaeTCs BHECTH U3MEHEHUS B CUCTEME);

- HaJIUYUME MHOXKECTBA HOBBIX (YHKIUH, Hampumep, QyHKIuU «buOInoTekny,
MPU3BAHHON 3aMEHUTH ycTapeBiue «Mou JOKYMEHTbBI»;

- PaCUIMPEHHOCTh OCHOBHOTO MEHIO U «IlaHenn HHCTPYMEHTOBY.

Cpenun HenoCcTaTKOB okazanachk apyras HoBas ¢yHkuus — «HomeGroups», koTtopas
npeaHa3HayeHa JJisi MPeI0CTaBICHUS 1EIbIX MANoK MOJb30BaTENIM YepE3 CETh.
Linux Mint 11

BonasmmHCTBO MOTb30BaTenet Unix-moo0O0HBIX OMIEPAIIMOHHBIX CUCTEM — ATO TIPOCTO
KaKOM-TO «Bpa)KeCKuM Jiarepb» aiisa nosin3zoBarened Windows. IlepBbie He TOBOIBHBI
Windows 1o mpuuynHe €€ «MEIJIUTEIbHOCTHU, Kyud OIIMOOK M BOOOIIE BEYHOM
CBIPOCTH», BTOpBIE k€ cunuTaroT UniX-CUCTEMBI «4€M-TO KpailiHe HEMOHSATHBIM U HE
MOJIH30BATEILCKUMY. TOUKU 3pEeHHs] 00OUX «IPOTUBHUKOBY» MOHSATHBI, & BOT O TOM
OIIMOOYHBI JIU OHU — CY/IUTE CAMH.

Uctopust Linux. [TepBbie Unix ObUIM HE JOCTATOYHO aJalTUPOBAHBI ISl PSIIOBOTO
noJsib3oBaTesst. OTMuuTensHOM 0co0eHHOCThI0 Unix-CUCTEM Bcerja ObLIO TO, YTO
OHM HE MOHOJUTHBL, Kak Windows: HX 4IpO0 COCTOMT U3 MHOXECTBA
CaMOCTOATENBbHBIX MOJyJIeH, KOTOPble MOTYT padoTaTh HE3aBUCUMO. DTO IMO3BOJISET
«1epecodpaTh» CUCTEMY MPSMO B Ipoliecce padoThl C HEHM, YTO, KOHEYHO, HPABUTCS
TE€M, KTO XOTb HEMHOI'O MPOTPaMMHUPYET. 3a CUET CBOEH aTOMApHOCTH TaKasi «OCh»
nyudie (yutai crabuinbHee u ObicTpee) paboTaer.

Uctopus camoro Linux Hayamach C MOMBITKU CO3JaHUSI CBOOOJHOM OmeparmoHHOMN
CUCTEMBI KaK rOBOPAT «C HyJsh» B pamkax npoekta GNU. Linux nosyuuia sipo OT
Unix u ObUT CHAOXEH MHOXXECTBOM «mpumouek». Eciau mepswie Bepcun »1oil OC
ObUTM KOHCOJIbHBIMM M «HETOHSTHBIMU» i1 OOJBIIMHCTBA MOJIb30BaTENEH, TO
MOCJeAHUE YK€ BIOJIHE cX0ku C¢ Windows Mo BHEIIHEMY BHUAY MW HaboOpy
dbyHKIIMOHATA U JaKe MO3BOJIAIOT paboTaTh C MPUBBIYHBIMU JIJIs TIOJIB30BATENCH ITON
OC npuI0XKEHUSIMH.

PaccmoTpenus BEPCHUIO Linux Mint 1.
VYcranoBka Linux Mint mpakTHYeCKH TOTHOCTHIO aBTOMATH3WPOBaHA U MOTpeOyeT
y4acTusi TOJb30BATENs JIMIIb i1 HECKOJbKMX Ha)KaTWil: YyKa3aHusi S3bIKa,
HAYaJIbHOTO JIOTHH-TIAPOJISI M HACTPoeK ceTu. OO0 BceM, YTO MPOUCXOIUT BO BpeMsi
YCTAHOBKH, KaK U O TOM, YTO MOXET WJIU HE MOXKET CJeiaTh MOJIb30BaTellb, MacTep
YCTAHOBKH YBEJOMJISIET B «ITUChbMEHHOMN (hopMey.
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TpeboBanust k ammapaTHOW yacTH, Kak M y Bcex Unix-cuctem, y Linux Mint
MUHAMaIBHBL. Jtoi OC BmonHe xBaTUT W 512 MO omepaTMBHON NaMATH,
WHTETPUPOBAHHOTO BHUJCOAJaNTepa M 3amaca NaMaTh Ha KecTKkoMm jaucke B 5 I'0.
Taxke morpedyercss DVD unm USB. 32-6utHast onepaiyioHHass cUCTeMa OTJIMYHO
Oynetr paboTaTh Kak Ha 32-pa3psIHOM, TaK U Ha 64-pa3ps,THOM Mpolieccope.
Wnrepdetic apyxectBeHHbIN. OKHO HACTpONKH «BHeIIHero Buaa» OC mpecTaBieHo
Ha PUCYHKE.

I R = = 2=
=BT
l.CN

Jloctym kKO BceMy OOTaTrcTBY OIEpPAllMOHHOW CHCTEMBI OCYIIECTBISETCS depes
npeoOpa3uBIlieecs MEHIO, KOTopoe HantoMuHaeT Windows 7.

Places Applications ~favont o »

& Computer

B uncio yxe ycTaHOBJICHHBIX POTrpaMM BOLLIHU:

- Opaysepsl (B yactHocTH, Mozilla Firefox);

- anHajor nporpammHuoro nakera MS Office, mo3BoJisitOIIET0 COXpaHATh TOKYMEHTHI B
paznuuHbIX opmatax (ot txt u 10 docx);

- MPOTPAMMBI Il TMPOCITYIIMBAHUS MY3BIKH, TPOCMOTpA BUACO U M300pakeHUH, a
TaKKe ISl PeJaKTUPOBAHUS TTOCIICTHIX;

- IpOTpaMMBbI J1s1 OHJIaiH o01enus (Jabber) u 1.1.

bezonacHocth Linux Mint — 310, ipex e Bcero, 0€30MacHOCTh BCEX «HE

Windows» cuctem, Beqlb OOJIBIIMHCTBO BUPYCOB Hamucanbl UMeHHO it Windows, a
BoT Linux u ero coOparbs ocratorcs B cTopoHe. Ho mMOMHMO 3TOro, KOHEYHO,
CYLIECTBYET MHOXECTBO JOIOJIHUTENBHBIX CPEACTB, MPU3BAHHBIX OXPAHATH
MOJIb30BaTeNIsl W BEPHOTrO ero uHpopManumoHHOro napyra. PaGoraror myis 3Toro
(aiiepBoJIbl, HACTPAUBAIOTCS TAPAMETPBI CETH U T.JI.

CTaOWIBHOCTh CUCTEMBI OOECIIEUMBAETCs €€ aTOMapHOCThIO. Jledo B TOM, 4YTO
omuOKa, TPOU3OIIEAIIasi B OJHOM M3 MOJYJICH, Ha JAPyrue Hy HUKAK HE TMOBJIHSIET.
[Toromy OC cnokoidHO BHECEeT B XypHald COOBITUH JaHHbIE 00 OmMOKE U ee
NpUYUHAX, TIepe3arpy3uT 3TOT MOAYJIb U CTaHET paboTaTh Jajblile, a MoJIb30BaTelh U
BOBCE MPOCTO HUYETO HE 3aMeTUT. [I0CTOSTHHBIX OMmoBemIeHni 00 OMMOKax BbI TaK Ke
HaOmoaaTh He cMmoxere... Unix — 23TO BOOOIIE OYEeHb MOJYAIMBas W
ypaBHOBEIIEHHAs CUCTEMA.
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JlocToMHCTBA cleAyeT OTMETUTD CIIEIYIOLIHUE:

- B CPaBHCHHWH C MPEABIAYIIUMH BEPCHSIMH 3HAYUTEIBHO YIYYIICH WHTEpdeic u
HaCTPauBaeMOCTb;

- HaJIMYMe MHHHMMAJIBHOTO Habopa MpPOrpaMMHOrO0 OOECHeYeHUs TMO3BOJISIET
YCTaHOBUTh CUCTEMY U Cpa3y K€ MPUCTYNUTh K paboTe C Hell;

- npaiiBepa u Kojeku, noctapisiemble ¢ OC, Kak MpaBuiIo, MOAXOAAT AJiA J000TO
HaYaJIbHOrO0 000PYI0BaHUSI MTOJIH30BATEIIS;

- ucnpasieHa HecoBMecTUMOCTh OC co ctanmaptom Wi-Fi;

Linux mpekpacHO CTaHET PSJIOM C JIFOOOM APYyroil omeparlmoOHHON CHCTEMOM M JaKe
HE TIOJ[yMaeT O TOM, YTOOBI HA4aTh ¢ HEH KOH(MIUKTOBATH, TIOTOMY OTKA3bIBATHCS OT
MPUBBIYHON YK€ «OCH» HE CTOMT.

MacOS Lion 10.7.2

MacOS — 310 He mpOCTO OoTeparmoHHas CHCTEMa, 3TO CTHIIb XKU3HU. [leno B ToM, 9TO
MacOS n3HavaIbHO aJanTHPOBaH IO «CBOIOY» aIMMapaTHYIO YacTh M HA MPUBBIYHBIX
st Hac IBM paboTaeTt, HO 0O4eHb HEBAXKHO.

Hcropust MacOS. PazpaboTtanHas Kak HaJIeKHasi U TPOU3BOAUTENbHAS ONIEPAIlMOHHAS
cuctema MacOS u3HayanbHO YAUBIISUIA BCEX TEM, UTO paboTana OHa UCKITIOYUTEIBHO
Ha KOMITbloTepax npousBojctBa Apple. [lepsas MacOS nosiBunace B 1984 romy, HO
4TO-TO O0JIee WM MEHEE MTOX0KEE Ha Ty KPacoTy, KOTOPYIO Mbl IIPUBBIKIIN BUJIETh HA
«Makax» wu3zo0penu Ttoipko Ommke B 2000 romy. Ilpum sTom mepBas Bepcus
MMEHOBaJack oueHb npocto: System 1.0, a BOT mpusitHeie ciyxy «Liony», «Leopard»
U T.J. — 3TO YX€ JOCTOsIHME HamMXx BpeMmeH. B mpouecce cBoero paszsutus MacOS
MpoIIUIa MyTh OT MOJIHOW HECTAOWJIBHOCTH (J1a, OBUIM BpeMeHa, Korja omuoka padboThl
| mpunoxxeHus BCIO CHUCTEMY IPOCTO BBIKIIOYAia) 10 a0COJIOTHOM HAJEKHOCTH,
MHOT'033JJaYHOCTH ¥ BCETO TOTO, O YEM MbI JaJIbIIE U TIOTOBOPHUM.

VYceranoBka MacOS Lion ocyniecTBisieTCsl JIETKO W HENPUHYXACHHO B PEXHUME
nuanora mnons3oBatenss u ero IIK. Cpoil yHukanpHbiil cTiiib MacOS Lion Takxke
MPOSIBIISICT YK€ HA ATOM JTare, Kak BUJIHO HAa PUCYHKE.

TpeOoBanusi K ammapaTHON YacTH BEIMKOBATHI, HO OMpaBIaHbl. YKa3aHO KECTKOE
TpeOOBaHKE KacaTeIbHO MPOU3BOIUTENS Kele3a» — Toiabko Apple. OC o6s3aTenbHO
MOMPOCUT Bac MOCTaBUTh ee Ha mpoueccop Intel 13 mam m Toro HoBee, a eie
HAIlOMHUT O TOM, YTO CTOMUT M03a00TUTHCSI O TOM, YTOOBI B 3allace y Hee 0KazajocCh:
He meHee 2 ['0 onepartuBHO# nmamsatu; 16 ['6 3amaca kecTKOTo McKa; JOCTOWHON BCeX
ee TpesecTeil BUIeoKapThl (ymato, He MeHee 512 MO, X0Ts 3TO U HE yKa3bIBaeTCs B
TpeOOBaHUSIX).
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[TpousBogutensHocth MacOS Lion HanpsMyio 3aBUCUT OT TOTO, KAKyIO anmapaTHYIO
HAUMHKY BBl JaguTe B ee pacnopsbkenne. Ho, B moboMm ciywae, yuTaTensMm
MupCoBeTOB HE CTOUT OECHOKOUTHCSA O TOM, UYTO PECYpPChl OYIyT MCIOJB30BaTHCS
HEPAlMOHAJIBHO WM JK€ MOAJCPKUBAIOIINN IapauIEIbHOCTh IMPOLECCOP BIAPYT
OKa)keTcs He y Aell. B o0mem-T1o, mpou3BOAUTENBHOCTh MOBBICHIIACH B CPABHEHUHU C
HOpEIbIIYyIIMMU BEPCUS,, HO HE CWJIBHO, IIOTOMY II0JIb30BAaTENb HE 3aMETUT OCOOOM
pasHuupl. Paboumii cronm opraHun3oBaH HauOojiee KpacuMBO M3  OCTaJbHBIX
paccmotpeHHbix OC.

Paszpemniena nosib30BaTento HACTPOMKA BCEr0, YTO «AYIIEHBKE €ro YrOJHO», IS YETO
U peasn3oBaHbl «CHCTEMHBIE HACTPOMKW», HE CIHIIKOM MACIITa0HBIE, HO OYEHb
(PYHKIIMOHAIIbHBIE: BCE HACTPOUKH Pa30UTHI HA KATETOPHH U YETKO pa3srpaHUYECHBI.

cremi

<  » | | Noxasars sce | =

eonacHocTs Accryn

€D » DVD a v M Tpexnaa Mevars » E

OmnepanmoHHass cucTeMa TMOCTaBIseTCs ¢ HAOOPOM MPOrpaMMHOTO oOecreydeHus,
OTOMY, YCTaHOBUB €€, MOXKHO Cpa3y ke mpuctynarth k padore. [IpaBna, BOT eme
HEKOTOpOE BPEMS MPUIETCS TMOTPATUTh HA TO, YTOOBI MPHUBBIKHYTH KO BCEH ATOU
POCKOIIIN, CKOPOCTH B (DYHKIIMOHATLHOCTH, a TJIABHOE — K TOMY, YTO «IIPUBBIYHBIX U
mo0uMbIX» (s moib3oBareneir Windows) mpuioeHud TyT HET U He Oyler,
MOCKOJIbKY ¢ 3ToH OC OOJBIIMHCTBO M3 HUX MPOCTO HECOBMECTHUMBI. 3aTO TYT €CTh
UX aHAJIOTH, HE YCTYMAaIIIWE€ UM HU MO YAOOCTBY, HU TO KadyecTBYy (Hampumep,
mo06uMelil Opay3ep Mozilla nerko 3aMeHuT He MeHee (DyHKIMOHANbHBIN Safari).
bezonacnocte MacOS Lion ocHoBbIBaeTcsi Ha ToMm, uTo 3Ta OC Oblna pa3pabotaHa
y)K€ B OIOXY CETH HUHTEPHET, a IOTOMY BC€ BO3MOXHBIE MPOOJIEMbI 3/€ECh
o0si3aTenbHO mpeaycMoTpenbl. DailepBoin M aHTUBUPYC TYT TOXKE CBOH, U
BCTpOEHHBIN, pazymeercs. Hy u npabmio «MacOS — 3to «"He Windows» cuctemay
TOXE YCIIEUIHO padoTaerT.
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CrabuibHOCTH 0OeCTIeYnBaeTCs Unix FreeBSD AJIPOM, MOJIHOLEHHOMN
MHOT'033JaYHOCTBIO CHUCTEMBI, almapaTHONl CTaOUIBHOCTBIO (HE 3a0bIBaeM O
TpeOboBaHMM anmapatHod Mmiargopmel oT Apple) W MHOroJieTHEH MNPaAKTUKOM
KOMITAaHUU-TIPOU3BOAUTEINS U pa3pabOTUMKOB ONEpPAllMOHHON cucTeMbl. JlocTonHCTBa
MacOS Lion MOXXHO MEPEUYUCIISTh 10IT0, OTMETUM TOJBKO T€, YTO MOSBHIIMCH B ATOU
BEPCHUU U SBISIOTCS a0COTIOTHBIMU HOBOBBEACHUSIMU:
- yIpaBlieHWE BU3YyaJbHBIMH KOMIIOHEHTAaMHU CTaJl0 MpOILIE M KpacuBee Osaronaps
cucreMe xectoB Multi-Touch;
- BCE OKHa MOTYT OBITh MOJHOIKPAHHBIMHU, YTO 3HAYUTEIHHO YIIPOLIAET YIPaBICHUE
JTAaHHBIMU;
- MHOTHE Tporpammsbl, noctaBisembie BMecTe ¢ OC, mpereprnenu KayeCTBEHHBIC
WU3MEHEHUs, TIOCJIe YeTo CTalu yao0Hee, PyHKIIMOHAIbHEE U KpacHBee,
- CTOMMOCTB 3TOH BEPCUHU yIUBISET BCEX, KTO 3HAET LIEHHI OT Apple.
Cpenn HEIOCTAaTKOB CTOUT OTMETHTHh TO, YTO HE BCE KA4YeCTBEHHBIC W3MEHEHUS
NPWIOKEHUN oOKa3zanuch K Jayumemy. Hanpumep, wucnoptuics Dashboard
(«BUKET»), MHOTHE TOJIb30BATENN JKATYIOTCA HA TO, YTO KaJIeHAAaph JUIS HUX CTajl
Heyno0eH.
B nenom, cucrema oueHb NpUSATHAS: HE YTEPsIH YHUKaJIbHBIN cTuib MacOS, BHeceHbI
OTJIMYHbIE U3MEHEHUS, CKOPOCTh padOThI BIEUATIISIET.

K nanboniee momysisipHbIM OINEPAMOHHBIM CHCTEMaM OTHOCATCS pa3paboTKu
xommanuu Microsoft.
Bri6op omepanroHHON CHUCTEMBI — 3TO HauOoJiee BaXKHBIA BBHIOOp JUIsL JIFOOOTO
noJsib30Batenst. HeT Takoro moHSATHS, KaK «JIydIasi orneparroHHas CUCTEMay, KOTOPOe
BCeM HpaBuTCs. Apple Mac KOMIBIOTEPHI YK€ TaBHO CUUTAIOTCS CAMBIMH TIPOCTHIMU
KOMIBIOTEpAMH B HWCIOJIb30BaHWH, OJlarofaps MPOCTOTE OMEPAIMOHHON CHCTEMBI
Mac. Takum oGpazom, ais nonb3oBateneil 1K, BpiOOp onepalimoHHON CUCTEMBI, TIO
cyiiecTBy mpoucxoaut mexay Linux u Windows. Linux gacto paccmaTpuBaeTcsi Kak
CHCTEeMa, KOTOPYIO UCIOJIb3YETCs TOJIBKO ByHAEpKUHbL. Ha camom ferne, 3To mpocTo
HE COOTBETCTBYET JNEHCTBUTEIBHOCTU. C KaXKIbIM HOBBIM BBITyCKOM, kKak Windows,
Tak ¥ Linux, cucrteMa mnoiydaeTcs Ooyiee HanexkHeW, W o0jagaeT OOJIBIIUMH
BO3MOXKHOCTSIMH, U TMpOLIE B HCMOIb30BaHUM. W ecinu Bbl MOJHBIH HOBHYOK B
UCIOJIb30BaHUU KOMIIBIOTEPA, TO, BO3MOXKHO, LinuX OCBOUTH TaK ke MPOCTO, KaK U
Windows. Takum o0Opazom, "dydinas omepanuoHHas cucteMa' SBISETCS JIUYHBIM
BeIOOpOM. [lmsi kommbioTepoB  «mo0 2005» Jydmias OmneparioHHOW CHCTEMOM
apistoTcs: Windows XP (unm Gosiee HOBble M3 ceMeiicTBa) uiu Linux, Takas Kak
Ubuntu . DOTu cuUCTeMBl [alOT JIy4lIyld MPOU3BOJUTEIBHOCTh Ha «CTapoOM»
000py10BaHUM.
PaccMmotpum munoswsie onepayuu 6 onepayuoHHolU cucmeme:
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Kopsuna: Korga Bl ynansiere daiin, oH nepemeniaercss B Kop3uHy. C KOpP3HHBI
MO>KHO OyJIeT BOCCTAaHOBUTH (pailiibl. A 4TOOBI yIanuTh (haila MOJTHOCTHIO, BaM HAJ0
YAQINTH €r0 U3 KOP3UHBI.

2) Ilanku Ha paboyem crose: Bl MoxkeTe XpaHUTh Nanku, ¢aiiabl Wik SpJIbIKK Ha
pabouem cToJe.

3) OTKpbIThIE MAINKU: ABOMHON MIETUYOK OTKPBIBAET MANKy B IPOBOJHUKE.

4) ®ou: ®on pabouero crona. Bel Moxere ucmnoib3oBaTh cBou (ororpaduu, B
KauecTBe (poHa paboyero croia, WU K€ MOXKETE BbIOpaTh OAMH M3 BCTPOECHHBIX
U300pAKEHUN.

5) Knonka Ilyck: Haxxmure kHonky [lyck, 4TOOBI OTKPBITH MEHIO, KOTOPAs O3BOJISIET
MOJIYYUTh JOCTYN K TPWIOKEHUsM, (paitnmam u Hactpoiikam. Taxke mento Ilyck
UCIIOJIB3YETCS ISl TOTO, YTOOBI BKJI/BBIKJI. KOMIIBIOTED.

6) 3Hauku Ha naHenu 3a1a4: Hekoropele mporpammsel Oy 1yT UMETh 3HaYKU Ha TaHEU
3az1a4 Jyist ObICTPOro JOCTyIa.

7) Ianens 3amau: [lanens 3agau comepkuT meHto [lyck, OBICTpBIN IOCTyM, HaTy U
Bpems. Korga Bl OTKpbIBaeTe Nporpammy WiH (aiisi, OH MOSIBUTHCS Ha MaHEH 3ajad,
U Bbl MOKETE JIETKO MEPEKITI0UATHCA MEKY OTKPBITBIMHU MPOTPaMMaMH.

8) Mara u Bpems: B IIpaBoii ctopoHe maHenu 3ajiau MOKa3bIBACTCSl TEKyIlas Jata U
BpeMs. Tam Takke €CTh pa3MyHble HACTPOWKH, TaKHMe KaK TPOMKOCTh 3BYKa,
HAaCTPOMKH UHTEPHETA U T.J.

Dynxyus Aero

Windows 7 ucnonb3yer rpyniy ¢yHkuuid noa HazBanuem Windows Aero. Aero
NpEeACTaBIsgeT CcoOOW BH3yallbHBIM pabouMii CTOJ, 4YTO coyeTaeT B cebe
MOJIyIPO3payHble OKHA, MpPUBJIEKATeNbHbIE IBeTa MW rpaduyeckue >PPEeKTs ¢
yIno0HOM QPYHKIIMOHAILHOCTHIO. Aero BKtouaeT B ce0st Peek, Snake u Flip.

Snap

®Oynkuug Snap MO3BOJISET U3MEHUTH pa3Mep OTKPBITHIX OKOH. M300paskeHus HUKe
MOKa3bIBAIOT JIBa OKHA, JI0 U MOCJIE€ UCIOJB30BaHus (PYHKIMU Snap.

— mEESE
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[leperamyre OKHO B JIEBYIO WJIM IIPABYIO 4acTh JKpaHa A0 MOSBIEHUS MPO3PAYHOIO
OKHA, IIOTOM OIIyCTUTE OKHO.
Bamu okHa JOJDKHBI BCTaTh HA CBOE MECTO.

5 W T T —

Peek

Oynkuusa Peek mo3BomsieT mpocMaTpuBaTh OTKPHITHIE OKHA HA TIAHENIW 3a7a4 B BUJE
MI/IHI/IaTIOp. HpOCTO HaBC€OAUTC YKa3aTeJ'IB MBIIIIN HA UKOHKHA OTKpBITBIX nporpaMM Ha
IIaHEJIN 3aaa4, IIOABUTCA MI/IHI/IaTIOpBI OTKpBITBIX OKOH.

@ Free Online Leamning at GCFlear.. o pictures flower - BingImages- ...  /~ http://www.minniestreetbandb....

Hasenure ykasarenb MbIIIA HA UKOHKY OTKPBITOTO OKHA B IIAHENIM 3a1a4, IIOSIBUTCS
MHHMATIOpa OKHA. Tenepp HaBeAUTE Kypcop Ha MHHHUATIOPY MOSIBUTCS OKHO
IIOJIHOCTBIO.

HaxxMuTe Ha MUHUATIOPY, YTOOBI OTKPBITh OKHO MJIM HAKMHUTE Ha KHOTIKY «X» 4TOOBI
3aKPBITh OKHO.

Hasegute
yKkasarenb
MbIWK Ha

MUHUaTIOpY

Korna Bam paGounii cTON 3aBajieH OTKPBITHIMH OKHaMH, BbI MOYKETE MCIOJIb30BaTh
dbyukiuo Snake, 4TOOBI OCTABUTH OTKPBITHIM OJJHO OKHO, & BCE OCTaJIbHBIC CBEPHYTh.
Hakmute Ha BEpXHIOIO YacTh OKHA, yAEpKHBas OKHO, BCTpAXHHUTE. Bce ocrambHbIe
OKHA M34Y€3HYT, KPOME TOU KOTOPYIO BBI yICPKHUBAIIH.

3aHOBO BCTPSAXHHUTE OKHO, U BCE 3aKPHITHIE OKHA BHOBB TIOSIBSITCSL.
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BeTpaxaure oKHo,

JAHIMHUC OKHA H3YUC3HYT

Flip
®yukiuu Flip u Flip 3d — 2 cnoco6a nmpocMoTpeTh MUHUATIOPHI BCEX OTKPBITHIX
OKOH ofHOBpeMeHHO. [Ipu ucnonb3zoBanuu Flip mosSBUTHCS MUHHUATIOPHI BCEX OKOH

noapsia, a Flip 3d otoOpa3ut Bce 0OkHa B BUJIE CTOIIKH.
v "."

G i RERT

Vnepxupas knaBuiry Alt, Haxxmute Ha knaBuiry Tab. He ormyckas kimaBumny Alt,
Ha)XKUMailiTe Ha kiaBuinry Tab, 94ToOBI mepekiIrovaTbes Meny okHaMu. OCTaHOBUTECH
Ha TOM OKHE, KOTOpPOE€ TPeOyEeTCsl OTKPBITh K OHO MOSIBUTCS B MIOJTHOM 3KpPaHe.

Flip 3d (3d Bepcus dynkiuu Flip)

Haxmute u ynepxuaiite kHonky Windows (Ilyck) Ha knaBuaType, a 3arem
HaXMHuTe Ha KiaBumry Tab. Mcmonbsyiite kmaBumry Tab, 94ToOBI MpodHCTaTh BCE
OTKpBITbIE OKHA. BMecTo Toro, 4to0sl, yaep:kuBaTh HaxaTou kinaBuiry Windows, Bbl
MoxeTe HaxaTh kiapuiny Ctrl + Windows u Haxkate Tab, uto6sl Flip 3D ocTtaBasics
OTKPBITBHIM.
Ocobennocmu Ilanenu 3aoay

Microsoft ynmyumuna nanens 3aga4. OHa cTajia 04eHb yI00HOU 71l TPOCMOTpa U
JocTyma K (aitlaMm 1 OKHaM.
IIpocmomp 3a0au
Kornma BblI OTKpbIBaeTe HECKOJIBKO OKOH OJHOTO THIIAa, HAIPUMEp, OJUH U TOT XKe
Opay3ep OTKPBIT HECKOJIBKO pa3, TO 3HAUKHU B MAaHENH 3a]1a4 OyJyT BBITJISIETh KaK Ha
KapTHHKE.
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Oynkuus Aero Peek mokaxer Bam Bce OKHA, TPU HABEICHUHU yKa3aTess HAa 3HAUOK Ha
HaHEJIX 3a]a4.

@ Free Online Learning at GCFlLear... @ beach pictures - Bing Images - ... /2 http://static flickr.com/1023/10...

VFE\ W:T\EP?\

Ecnu xotute, Bbl MOKETE€ U3MEHUTH MOPSIIOK 3HAUYKOB, IPOCTHIM MEPETACKUBAHUEM.
3axpennenue npoepammel Ha namelu 3a0a4

Br1 MoxeTe 3akpenuTh NporpaMMbl Ha MaHENH 3a/1ad. JTO JIeaeTCs JJIsl TOrO YTOObI
UMETh K HUM OBICTPBIN J0CTyn. UTOOBI 3aKpenuTh NporpamMmy, MepeTaiuTe ero Ha
naHesb 331a4.

® 3akpenute 8 Manens 33gay

A 4ro0bl yOpaTh mporpamMmy M3 OBICTPOrO JOCTyHa, MPOCTO IIETKHUTE MIpPaBOM
KHOIIKOW MBIIIM Ha 3HAYOK M BblOepuTe KoMaHay «M3bsATh mporpammy U3 HaHEIH
3aaw)

A| Advego Plagiatus

Al
|

Wzbate nporpammy us naHenw 3agay

y 18:40
25.02.2013

1) CkpoiThie 3Hauku: Haxmure 11 mpocMoTpa JOMOJHHUTENIBHBIX HACTPOEK, U

3HAYKOB.

2) Action Center: ITpocMoTp BakHBIX yBeaomieHui. Ha 3Hauke MOSBUTHCS KpacHBIN
KPECTHK, €CJIU ECTh YBEIOMJICHUS.

3) 3nauok jpoctymna B MHTepHET.

4) HacTpoiika r[pOMKOCTH 3BYKa.

5) Kuaonka «CBepHYTh Bce OKHa

Cseprympw 6ce okHa
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Br1 MoxkeTe jerko CBCPHYTH BCC OKHa OJHHUM Ha)KaTI/IeM.HaBeI[I/ITC yKa3aTecjib MbIIIN
Ha KHOIIKY «CBCPHYTH BCC OKHa», C JC€Ba oT JaThbl n BpPCMCHMU.

CBEpH)’Tb BCE OKHa

18:45
25.02.2013

OPO3payHBIMH M TO3BOJSIET BaM YBUACTh paboOyMil  CTOII.

7 i 1% D WH aoo

Haxxmute Ha xkHonky «Iloka3ate pabouuii cTo», 4TOOBI CBEPHYTH Bce OkHa. Eiie pas
HAXXMUTE, YTOOBI Pa3BEPHYTh BCE OKHA.

Ilepconanuzayus gpona u memwvl pabouezo cmona

B Windows 7 ectb HOBble mNpuBIEKaTelbHbIE TeMbl W (oHbl Ha BbIOOP. OHU
BKJIIOYAIOT B ce0s sipkue (ororpaduu, mudpossie M300pakeHuss U Aero TEMbI, C
HCITIO0JIb30BAHUEM I[BETOB U CTEKJISIHHBIX 3(DPEKTOB B MPUBIEKATEILHOM BUJIE.

Temvl u pon

B ctpoke noucka B meHto [lyck HaGepute «mepconanuzanusy». Minm HaxxMuTe mpaBoi

KHOIIKOW MBIIIM Ha paboyeM ctoiie u Beioepute [lepconanuzarus.

| @ Ogoprnemme u nepconamsaizms » Nepcomsmosisn =4 pyT—— »

@uin Mpoers Bua Cepsmc Copsems
EPSON £y Photo Prnt + © Newms

1) Bol MOkeTe M3MEHUTH BHEIIHUN BUJT 3HAYKOB BAIIIeTO pabodvero crosia.

2) Bbl MOXeTe U3BMEHUTh KapTUHKY Ballleid YYETHOM 3aIuCH.

3) Temsl g5 pabouero cTojia

4) Bbl MOkeTe TTOCTaBUTh B KauecTBE (POHA CBOE M300pakeHUe, WU BEIOpATh OJHO U3
uMeronuxcst B kojuiekinu Windows. Bel Takke MoXkeTe co3aaTh Claa-110y, ¥ Ball
¢dboH OyAeT MEHSAThCS BpeMs OT BpEMEHH aBTOMAaTHYECKH.

5) Bbl MokeTe BbIOpATh LIBET J1JIs1 BAlIMX OKOH W MaHEIH 3a/ay.

6) Ecnu xotuTe, MOKeTe M3MEHUTH 3BYKHU 111 Windows 7.

7) Windows 7 mpeayiaraeT pa3irdHbIe SKpaHHBIE 3aCTaBKH, KOTOPHIE MOYKHO BHIOpATh
Y HaCTPOUT.

Hacmpotixa wpugpma u ClearType
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Bber moxere Hactpouth mapamerpsl mpudra u ClearType Ha pabouyem crone Ha
OCHOBE Bamux npeanouytenuit. Ytodsr n3mennts lpudt: Ha nanenu nmoucka B MeHIO
[Tyck Habepute «pudtey. Unu Ilyck -> Ilanens ynpaBiaeHus -> odopmieHUe U
nepconanusanus -> [pudter. Beioepure nonpasusmmiics Hipudr.

Aharoni Andalus Angsana New AngsanaUPC Aparajita

NOAYXKUPHBIA 0BbiuHbIi

A6 A6cb7 46

Arabic Arial Arial Unicode MS ~ BancolightTT  Batang oBeiunsiit
Typesetting oBbiuHbiii bbbl
0BbiuHbiii
e
ARA ARA ssaRa 8

Uto0sl usmenuts pazmep llpudra: B nepoit wactu nanenu lpudroB Haxkmute Ha
Haanuck «M3menenue pasmepa lpudtay. Beibepure Hyx)HBIM pazmep mpudra u

Ha>XMHUTC KHOIIKY HpHMeHI/ITB.

¥nobCTBO UTEHWS C 3KpaHa

Mo3HE HIMEHMTE Pazhiep TEKETa 1 4RYTHE 2ISMEHTOE Ha KPS, B6BPE GAMH 13 3THx napameTpee. Jan

BPEMEHHDTD B ENMUEHINA HaCTH 3KPaHA MO ALSYiiTE 3KpaHHYID My,

@ Menkuii — 100% (no ymonwarura) Mpocuiatp

ype ° Cpeanwii- 125%

5 KpynHeiid - 150%

[

=

OOpature BHUMaHuMe, 4YTO OOJbIIMIA pa3Mep MmpUPTA MOXKET I[OMEIIATh
OTOOPaKEHUIO HEKOTOPBIX JIIEMEHTOB Ha DKpaHe.

ClearType.

Bbl Takke moxere Hactpouth ClearType mns Bamero skpana. ClearType nmomoraer
yIydmuTh 4uTaeMocTh Tekcra Ha JKK-monuTopax wm skpanax. [[nsg HacTpouikun
ClearType, BoiOepute HacTtpoiika Tekcra ClearType u3 MeHto, B JIEBOW 4acTy MaHEIN
mpu@TOB, U BHIOEPUTE HaI/IJIyIIH_IgI MpUMEP TEKCTa U3 MPEIJTI0KEHHBIX.

-
@ FAl Cpeacreo Hacrpoiikn rexcra ClearType

BuibepuTe Haunyuwnii npumep Tekcta (2 1z 4)

Chbeuwb ewe 3TUX MArKUX Chelb ewe 3TUX MATKMX Chelub eLe ITMX MATKMX
dpauyackAX Gynok, 4a dparuy3cHX BynoK, 4a dparuy3ciX ByACK, 4
Bbin soin Boin

a a r | dolor sitame
piscing elit. Mauris ornare | | adipiscing elit. Mauris ornare | | adipiscing elit. Mauris ornare
odio vel risus. Maecenas elit odio vel risus. Maecenas elit odio vel risus. Maecenas elit

sectetuer

metus, pellentesque quis, metus, pellentesque quis, metus, pellentesque quis,
pretium. pretium. pretium.
Chelws eiwe 3THX MATKX Chells e 3THX MATKHX Chells llie 3THUX MATKIX

dpariuyackix Bynok, 4 dpariuysckix Bynox, 4a dpariuyscrnx Gynok, 4a

a
adio vel risus.

odio vel ri Maecenas elit

Maecenas elit

metus, pellentesque quis, metus, pellentesque quis, metus, pellentesque quis,
pretium. pretium. pretium,

["amKeTsl — 3TO MUHHU-TIPOTPaAMMBbI, KOTOPbIE YCTaHABIMBAIOTCS Ha pabOYUil CTOI.
["amxeTsl MOTYT MOKa3bIBaTh BaM MH(OPMALIUIO O TIOT0/Ie, AaT€ U BPEMEHH, HOBOCTSIX
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U MHOroe npyroe. YroObl 100aBUTH rajxeTsl Ha padouunit cron: LllenknuTte mpaBoi
KHOTIKOM MBIIITU Ha pabouem cToJe u BbIOEPUTE Ta/KETHI.

Kap sky Gadget Windows Media.. WinZip Gadget ~ Bamora  [onoeonowka  3aronoexi HOE..
I’E 7S
¢ ‘ m

Vngnearop UM Kanenaape Moroas Moxas cnaiaos Hacs!

£

. Moxasars noapo6Ho:

BriOGepute ragpkeTsl U mepeTaiuTe uX B II000€ MECTO Ha pabodyeM CToJe.
Hacmpoiixa ['aoscemos

1) HaxxmuTe Ha 3Ty KHOIIKY, YTOOBI U3MEHUTH pa3Mep rajKeTa.

2) KHomka ommuii BaIero rajpkera.

3) DTy KHOIIKY UCIIOJIb3YUTE JIJIsl IEPETACKUBAHHUS.

Cmanoapmmuule npoepammol Windows 7. 3amyck mporpamMm € MOMOIIBI) KOMAaH/IbI
«BpimonHuTEY . [Ipy ycTaHOBKE ONEpPallMOHHOM CHUCTEMBI, [0 YMOJYAHUIO CTaBUTCS
Helabld  TakeT CTaHAapTHRIX mporpaMMm  Windows, O KOTOpPBIX MPOCTOMY
MOJI30BATENI0 MPOCTO HUYEro HE M3BECTHO. YacTh CTAHAAPTHBIX MPOrPAMM MOMKHO
Haiitu B MeHIollyck-Bce nporpammel. Jlaneie oTkpsiBaem paszzaensl: OOcoyKuBaHHeE,
Crannaptasie, u ganee Ciyxeobnsle, CriennaibHble BO3MOKHOCTU. YacTh nmporpamm
npeAHa3HaueHa JJisi CHEUUAMCTOB M JIOCTyHI K O3THM IporpaMMaM MOHO
OCYIIIECTBUTH TOJBKO YEPE3 KOMAHIHYIO CTPOKY MJIU Yepe3 KoMaHAy «BeimomHute».C
MOMOIIIBI0O KOMaHJbl «BBIMOJHUTE) MOXKHO OBICTPO 3amycKaTh MPOrpaMMBI,
OTKpBIBaTh (pailyibl M MaNKH, a TaKkKe MEPEXOIUTh Ha BEO-CAMTHI, €CJIU KOMIIbIOTEP
noakitoueH Kk Murepuery. s 3amycka koMaHAbl « BBIOJHUTEY, MOKHO TPUMEHHUTH
oauH u3 crnocoboB. Haxmure kHonky Ilyck. B mosie moucka BBenute BeimogHuTh, a
3aTeM B CIHCKE PE3YJbTATOB IIECIKHUTE BBIMOIHUTH

Mporpammer (1)

1] Beinonnute

MaHeAb YNPaBAg Orkpoitue nporpammel, nanku, AokyMenTa wam sef-caiia,

L, Ynopagouenue menro "My

1 Bocc noy & merio "Tyck”

53 Orobpaxenue wan ckpbiTie 0BAICTH YEEAOMARHUI Ha NaHEAM 33434

b Apateuposanue AaHHbIX KoMNbIOTEPa

1B Boccranosnenme AaHHbIX, Halinos WA KOMNLIGTEPa C NOMOLLBK) 3PXHBHBIX...

i BoccTaHosnenve ragkeTos pabouero crona, ycTanasnenHbix Windows

Po A C APYriAMA p

AR Sl

BeinonHuTe x| | Basepwenve pasorer | > |
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Haxxmure knaBumyWin+R

N nocnennuii cnocoO I1yck - BeimoaHuTh
[ BeinoaHuTL &J

BeeauTe Mma Nporpammel, Nanku, A0KyMeHTa WAK pecypca

]
WHTepHeTa, koTopbie TpefyeTca oTKpbITE,

OTkpeiTe: I v

Ok [ Otmena ]I Qfzop... J

OcTaiock BBECTH UM IMporpaMmsl AJis1 €€ 3allyCKa

K Hanbonee yacTo HCMOIb3yEMBIM NPOrPaMMa OTHOCSITCS CIETYIOUIHE.

- appwiz.cpl - TIporpamMbl 1 KOMIOHEHTHI. [IporpaMMy MOXKHO yAadUTh, €CIIM OHA
Oosbllle HE HyXHa WIA HEOOXOAMMO OCBOOOJIUTH MECTO Ha KECTKOM aucke. Jlis
yAaJleHus TPOrpaMM WM H3MEHEHUs HX KOH(UTypalud MyTeM H00aBleHUS H
ylaJeHUsl OINpEAENCHHBIX KOMIIOHEHTOB MOJKHO HCIIOJIb30BATh  KOMIIOHEHT
«IIporpaMMbl 1 KOMIIOHEHTBI».

- control - [Tanens ynpasnenus. Mcrnons3yroT sl u3MeHeHus apameTpoB Windows.
OTU mapaMeTpbl MPaKTUYECKU TOJHOCTBHIO OMPEACNSIIOT BHEIIHWM BUI U paldOTy
Windows u mno3Bosisitor HacTpouTh Windows Haubosiee MNOAXOMSIIUM IS
MOJIb30BaTeNsl 00pa3oM

- cipher.exe - yrunuta s oociayxuBanus EFS (ILludpoBannas ¢ainoBas cucrema
(EFS) - s10 xommoneHT Windows, MO3BOJISIONINIA COXPAHSATH CBEICHUS HA HKECTKOM
nucke B 3amm@poBaHHoM (opmare. Lludposanue - 3T0 camas cuibHas 3aIlUTa,
KOTOpYIo npeaocrapisier Windows Ui 3allMThl JaHHBIX). Tak e ¢ MOMOUIbIO ATOU
YTHJIUTBl MOXHO YAQJIUTh (aily, Manky Wid JaHHBIE C JMcKa 0€3 BO3MOYKHOCTH
BOCCTAHOBJICHHUS.

- cleanmgr - Oumcrka aucka. YToObI YMEHBIIMTH KOJHWYECTBO HEUCIOJIb3YEMBIX
¢dailzloB Ha JKECTKOM JUCKE JUIsi OCBOOOKICHHS MEeCTa Ha JUCKE W TOBBIIICHUS
ObIcTpoaelicTBU KoMIlbloTepa. OHa yaanseT BpeMeHHbIE (ailyibl, OYUILAET KOP3UHY
U yJaJIieT MHOKECTBO CUCTEMHBIX (DaijIOB U APYTUX HEUCIIOJIb3YEMBIX JIEMEHTOB.

- control folders - ITapamerpsr mamok. C momorsio KommoHeHTa «Ilapamerpbl
Manok», MOXHO HM3MEHUTh METOAbl paboThl C (aljmamMu W MankKamu, a TakKe
OTOOpa’KEeHUE AIEMEHTOB Ha KOMIIBIOTEPE.

- control desktop - Ilepconamu3anus. MOXKHO U3MEHHUTH OTHCIbHBIC YaCTH TEMBbI
(u300paxkeHusi, LBETa W 3BYKH), a 3aT€M COXPAHUTh W3MEHEHHYIO TeMy IS
COOCTBEHHOI'0 MCHOJB30BAHMS WM JJII COBMECTHOIO HCHOJB30BAHUS C JIPYTUMHU
M0JIb30BATENISIMH.

- comexp.msc - CayxObl kommnoHeHTOB. C momouiplo ocHacTku «CiyxObl
KOMIOHEHTOB» B KOHcoiM MMC wMoxHO HacTpauBath KOMIOHEHThI COM,
npuioxenuss COM+ u koopauHaTopa pacupenesieHHbIx Tpanzakiuid DTC, a Takxke
anMUHUCTpUpOBaTh uX. OcHacTka «Ciay’Obl KOMIIOHEHTOBY» IMpeAHa3HaueHa KakK Jis
CHUCTEMHBIX aJMUHUCTPATOPOB, TaK U i pa3paboTuukoB npuioxeHuit. Hampumep,
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aIMUHUCTPATOPHl MOTYT YNPABIATH KOMIIOHEHTAMH, a pa3pabOTYUKH MOTYT
HACTpauBaTh TpeOyeMoe MOBeIeHUE KOMIIOHEHTA U TIPUJIOKEHUS, HAIIPUMEp ydacTue
B TPaH3aKIUSAX U OpraHu3aliu Mmyja OObEKTOB

- compmgmt.msc - Ymnpasnenue kommnbeiorepoMm. Koncomnb ympasieHust Microsoft
(MMC) rpynnupyeT cpelncTtBa aJIMUHUCTPUPOBAHUS, KOTOPBIE MCIOIB3YIOTCA IS
aIMUHUCTPUPOBAHUS CETEH, KOMIBIOTEPOB, CIHYyKO U JPYTUX CHUCTEMHBIX
KOMITOHEHTOB.

- credwiz - CoxpaHeHHWe WMEH TOJb30BaTelieli M mapojei. Eciu umena
MOJIb30BaTENIeW U Mapoiu OyAyT MOBPEXIEHbI WM YHUYTOXKEHBI, TO MOXHO OyJleT
UCIOJIb30BaTh ApXUBHYIO KOIHIO JIJIsl UX BOCCTAHOBJICHUS.

- charmap - Tabnuma cumBoOB. CIyXKHT Uil BCTAaBKH CIICIIUAIBHBIX CUMBOJIOB B
nokymeHT. CrienuanbHbIe CHUMBOJBI - 3TO CHMBOJIBI, KOTOPBIX HET Ha KJIaBHATypeE.
DOTH CHMBOJIBI  BKIIIOYAIOT  CJIOKHBIE 3HAKM  MaTEMaTHYCCKUX  OTICPAIIHiA,
AKCIIOHEHITUATLHOE MPECTABICHUE YHCEI, CAMBOJIBI BATIOT U OYKBBI IPYTUX S3BIKOB
- certmgr.msc - Ceprudukarsl. B mepByro odepeas cepTUPUKATH HCTIOIB3YIOTCS IS
uJeHTU(UKAIIMY TI0JIb30BaTENIeH UM YCTPONCTB, MIPOBEPKHU MOATUHHOCTH CIIYKO HIIH
mudpoBanus QaiioB. OOBIYHO cepTUHHUKATHI HMCHOIB3YIOTCS HE3aMETHO IS
noJsib3oBaTesst. OJIHAKO WHOTIA TOSIBJISIOTCS YBEIOMIICHHSI O TOM, YTO CepTU(HUKAT
HEJICHCTBUTEJICH WM CPOK €ro JCHCTBUS UCTEK. B 3THUX cydasx cieayeT BBITOTHUTD
WHCTPYKIIUH, MPEJICTABJICHHBIE B COOOIIICHHUU.

- taskschd.msc - [IlnanupoBuk 3amanuii. Ecnu  ompenencHHas mporpaMma
UCIIOJIB3YETCS PETYIISIPHO, TO TPU MOMOIIM MacTepa MIAaHUPOBIIUKA 3a/IaHU MOYKHO
co3gaTh 3ajJaHue, Ojarojaps KOTOpOMY 3Ta IMporpamMmma Oyner 3amycKaThes
aBTOMATHYECKH B COOTBETCTBUU C YCTAHOBJICHHBIM pacrucanueM. /(s BBIOIHEHUS
ATUX JEUCTBUA HEOOXOIMMO BOWTH B CHCTEMY B KauecTBe aJMHUHUCTpaTopa. B
MIPOTUBHOM CJTy9ae M3MEHSATh MOKHO TOJIbKO TMapaMeTphbl TEKYIICH YYETHOW 3armcu
MOJIb30BATES.

- devmgmt.msc - Jlucneruep ycrpoiicTB. C MOMOIIBIO AMCIETYEpPA YCTPOWUCTB
MO>XHO YCTaHaBJIUBaTh U OOHOBISTH JpaiBepa amnmapaTHBIX yCTPONCTB, U3MEHATH
napamMeTpbl ATHUX YCTPOWCTB M YCTpaHSATh HEMONaJku B ux padote. [lpaiiBep
yCTpOMCTBa MPEACTaBISIET COOOM MPOrpaMMHOE OOeCcieueHue, ¢ MOMOIIBbI0 KOTOPOTrO
Windows MoOXXeT B3aMMOJIEWUCTBOBaTH C OTIEIBHBIM yCTpOHCTBOM. [IpaiiBep
YCTPOMCTBA yCTaHABIMBAETCS HJisi oOecriedeHus: pabotel Windows ¢ HOBBIM
00opy0BaHUEM.

- diskpart - KoHconbHas yTuiauTa JUIs yIpaBJICHHE pasliejaMH B TOMax >KECTKOTO
nucka. [Tapametp /add ucnonb3yercs AJisi co3laHusl HOBOTO paszfena, a /delete — mis
yaaneHus cyuectByromero. Ilepemennas device — 3To Ha3BaHUE YCTPOWCTBA IS
HOBOro pasaena (manpumep, \device\harddisk(). Ilepemennas drive — 310 OyKBa,
Ha3HadYeHHas ynansgemMomy pasneny (uHampumep, D). Ilepemennas partition — 310
COOTBETCTBYIOILIEE MPABUJIaM UMEHOBAHUS Pa3J/IeJIOB HA3BaHUE yAAISIEMOro paszelia
(mampumep, \device\harddiskO\partitionl); oHa MOXET HCHOJB30BATLCA BMECTO
nepemenHo drive. [lepemenHas size CIy>KUT 711 YKa3aHUS pa3Mepa HOBOTO paszeria
(B merabaiita) [lomHbIl nepeyeHb KOMaH yTUIUTHI MOKHO MoTy4uB, Beas HELP
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- dxdiag - [aker mynpTUMeauitHBIX TexHOJOTH DirectX MCHoOib3yeTcss MHOTHMMHU
urpamu OC Windows. Eciu Ha KOMIbIOTEpE HE YCTaHOBJIEHA TpeOyemasi Bepcus
DirectX, ykazaHHas Ha yakOBKe MPOAYKTa, TO UTPa MOKET padOTaTh HEMPABUILHO.
Ecnu npu Bocripou3BeIeHUN UTPbl WM (UiIbMa BO3ZHUKAIOT KaKue-TMOOo MpoOJieMbl,
CpeacTBO AMarHocThku DirectX moMoxeTr HaTh ux npuurHbl. DirectX mpeacTaBiser
co00#1 HabOp TEXHOJIOT U, UCTIOIB3YEMbIX BO MHOTHX MYJIbTUMEAUNHBIX MPOrpaMmax
OC Windows

- diskmgmt.msc - Ynpasnenue auckamu. CpeacTBO YIpaBlICHHsS TUCKAMH B 3TOM
Bepcun Windows TmpeAaHa3HAyeHO i BBINOJHEHUS TaKUX 3a7ad yIpaBlICHUS
JUCKaMH, Kak co3/laHue U (popMaTupoBaHHE pa3[eioB U TOMOB M Ha3HaueHHE OyKB
JMCKOB. YTIpaBJICHUE KECTKUM JUCKOM OTJIMYACTCS OT YIPaBJICHUS MPOrpaMMaMH |
XpaHsleics Ha nucke nHpopmanuel. Hekotopsie onepanuu ynpapjieHUus MPUBOASIT
K  HW3MEHEHWI0  KECTKOTO  JWCKa, HampuMmep  GOpMATHpOBAHWE  WIIH
nepepacnpezenenue pasnenos. [log ynpasnenuem nHpopmammein Ha )KECTKOM JTUCKE
No/Ipa3yMeBaeTcsl ymnopsaodyeHue (aiiaoB W ManoK i TOBBIIIEHUS YA0OCTBa
noctyna K nHGopMaIuu (UM HacTpoiKa uX CBOMCTB). Kpome Toro, /1715t BHITIOJIHEHUS
3a/lay yMpaBlieHUs TUCKaMH BMECTE C JPYTMMH IpOrpaMmMamMi KOMaHJHOW CTPOKHU
MO>KHO TTpUMeEHsTh koMaHny DiskPart.

- eventvwr.msc - IIpocmorp coObituii. Ilporpamma «IIpocMoTp COOBITHIDY
MpEeACTaBIIeT COOOM OCHACTKYy KoHconu ympaBieHus Microsoft (MMC) wu
npelHa3HayeHa [UJIi MPOCMOTpa U YNpaBIEHUS KypHajJaMu COOBITHH. ITO
HE3aMEHHUMBIM MHCTPYMEHT JJIsi HAOIOJCHHUS 3a PabOTOCIIOCOOHOCTHIO CHCTEMBI H
YCTpaHECHHsI BO3HUKIIWX HETOJAJ0K (HampuMep, HeHAJIEKAIINK 3amyCcK MporpaMM
WM OOHOBJICHU, 3arpyKaeMbIX aBTOMaTUYECKH ).

- eudcedit - Penmaktop JMYHBIX 3HAKOB. PeqakTop JMYHBIX CHMBOJIOB ITO3BOJISET
co37aBaTh COOCTBEHHBIE CHMBOJBI M BCTABJIATh WX B JIOKYMEHTHI C ITOMOIIBIO
TaOJIUIIBI CUMBOJIOB

- ftp - FTP-npotokoi. File Transfer Protocol (FTP) - 3T0 mpoToKoJ1, UCTIONB3yeMbIid
U1t iepeaun ¢aitios uepe3 Uutepret. O6srayHo FTP ricnons3yetcs, 4ToObI cenaTh
daiapl JOCTYMHBIMU IS 3arpy3KH JIPYTUMHU TOJIH30BATEISIMU, HO MOXET OBITh
UCIIOJIb30BAH U MPU OTIpaBKe BeO-CTpaHull 1jsi (popmupoBaHusi BeO-caidTa WU IS
pa3memienus nudposeix hororpaduii Ha caliTe C OOITUM TOCTYIIOM K U300pa’KEHUSM.
- firewall.cpl - Bpanamaysp Windows. Bpanamaysp mnpeacrasiaser coOoi
IIPOrPaMMHBIN WJIM alllapaTHbI KOMIUIEKC, KOTOPBIM MNPOBEPSET JaHHBIE, BXOASAIINE
yepe3 MHTepHET Wi ceTh, U, B 3aBUCUMOCTH OT HACTPOEK OpaHaMayspa, OJIOKHpYeT
WX WM TO3BOJISIET UM MIPOUTH B KOMIIBIOTEp. bpanamaysp moMoXeT mpeoTBPaTHTh
MPOHUKHOBEHUE XaKEPOB WM BPEJOHOCHOTO MPOTPAMMHOTO oOecredeHus (TaKoro
KaK 4YepBH) B Balll KOMIIBIOTEp dYepe3 ceTh miu MHTepHeT. bpanmmaysp Takke
MIOMOTaeT TMPEAOTBPATUTh OTHPABKY BPEAOHOCHBIX TMpOTPpaMM Ha JIpyTHE

KOMITBIOTEPHI.
- iexplore - Internet Explorer. bpay3ep xkommanuu Microsoft
- intl.cpl - f3pIk W peruoHaNbHBIE CcTaHAApTh. MOXXHO HW3MEHHTH (HopMar,

ucnonszyembiid B Windows 1uist oroOpakenns nadopmanuu (Takoil Kak J1aThl, Bpems,
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BaJIIOTa M €IMHUIIBI U3MEPEHUSs ), YTOOBI OH COOTBETCTBOBAJ CTaHAAPTaM BHIOPAHHOTO
s3plka. Hampumep, npu paboTe ¢ JOKyMEHTaMM, HAaIMCAHHBIMU Ha JBYX SI3bIKaX
(bpaHIry3cKOM W aHTJIMMCKOM), MOHO IOMEHATh (opMar Ha (PpaHIy3CKHil H
UCIIOJIb30BaTh B KauecTBE BaIIOTHl €BpO, a JaThl oToOpaxaTh B ¢dopmare
JIEHB/MECALY/TO/I.

- mmc - Konconps ympaienuss (MMC). Mecto miis XpaHeHHs] U OTOOpa)K€HUs
CPEIICTB aJMUHUCTPUPOBAHUS, CO3JaHHBIX Kopropamueil MalikpocodT u Apyrumu
MOCTABIIMKAMU  MPOrPAMMHOr0  oOecredyeHusi. OTH  CPEICTBa  HA3bIBAIOTCS
OCHACTKAMU W CHOyKaT Ui yhpaBlieHUs OO0OpyAOBaHHEM, MPOrPaMMHBIM
obecnieuenneM u cereBbiMu kommnoHeHTamu OC Windows. HekoTtopeie cpenctsa,
pacmojoXeHHbIE B Manke «AJIMUHUCTPUPOBAHME)» IaHENIH YIPABJICHHUSA, HaIpUMEp
«YHpaBiaeHue KOMIIBIOTEPOM», IBIIAKOTCA OCHACTKaMH KoHcoi MMC.

- msconfig - Koundurypamus cucremsl. [Iporpamma HAacTpOHKH CHCTEMBI - 3TO
JIOTIOJTHUTEIBHOE CPEJCTBO, MPEIHAa3HAYCHHOE IS OMPEIeICHUs MPo0eM, KOTOphIe
MoryT nomemars 3aimycky OC Windows B 00b1uHOM peskume. [Ipu 3anmycke Windows
MO’KHO OTKJIIOUYUTH OOBIYHBIE CITY’KObI 1 aBTOMaTHUECKH 3arpy>KaeMble IIPOrpaMMbl, a
3aTeM BKIJIIOYaTh UX MO0 ofHo. Ecnm mpobnema He BO3HHKAET, Korjga ciyxo0a
OTKJIFOUEHA, HO TMOSBISETCS MOCIE €€ BKIIOYEHUS, 3HAUUT 3Ta CIykKO0a MOXKET ObITh
UCTOYHUKOM TipoOsiembl. [Iporpamma HAacTpOWKHM CHCTEMbl NpeIHA3HA4YeHa st
NOKCKa U yCTPAHEHUs HEMOIaI0K, HO HE JUIs YIPABJICHUS 3arpy3KOu.

- msinfo32 - Ceemenust o cucreme. KommonenT «CBeneHust 0 cucTteMe» (TaKxke
Ha3bpIBaeMbli msinfo32.exe) oToOpakaeT MOAPOOHBIE CBEJACHUS O KOHGUTypaluu
000pyIOBaHUs, KOMIIOHEHTaX M MPOTPAMMHOM OOECIIEUeHNH KOMIBIOTEPA, BKIIOUYAs
JpaniBepbl

- msra - YpaaneHuslii nmoMmouHuk. MHOrma asis ycTpaHeHUs HENoJaAku Haubosee
yA00HO, 4TOOBI KTO-HMOYJb MOKa3ajl, Kak 3TO JieJaeTcs. Y TAJICHHBIM MOMOIIHUK
Windows - 5Tto ymoOHBIH croco0 I KOro-au0o, 3aciy)KHBAOIIEIO JIOBEPHS,
HanmpuMep JApyra WM CHENHaTUCTa  CIYy>KObl  TEXHHUYECKOHW  MOMJEPIKKH,
HNOJKJIFOUYUTBCS K KOMIIBIOTEPY II0JIb30BAaTENsl M IIOMOYb €My HalTH pelieHue
po0JIeMBbI, JaXKe €CIIM 3TOTO CIELUAINCTa HET PAIOM

- msdt - CpeacrBo AMAarHOCTUKM TEXHMYECKOH MOIAEPKKH MariKkpocodr.
Hcnone3zyercst nnst coopa CBEIEHUH O HEMOJIAJKaxX, BO3HHUKAIOUIMX MpH padoTe
KOMITBIOTEPA, U TIOCIIEAYIOICH OTIPaBKK dTUX CBeAeHUM uepe3 HTepHET B CiyxkO0y
TEXHUYECKOM moiIepKku Maitkpocodr.

- mmsys.cpl - 3Byk. MoHO 3a7aTh BOCIPOU3BEICHHE 3BYKOB KOMITBIOTEPOM TIPHU
BO3HMKHOBEHUHU OMNPEJEICHHBIX COOBITHI (COOBITHEM MOXET OBITh Kak JEHCTBHUE,
BBITIOJHSEMOE TOJIb30BaTEIeM, HAmpuUMep BXOA B KOMIIBIOTEp, TaK M JCHCTBHE,
BBITIOJTHSEMOE KOMITBIOTEPOM, HAlpUMEpP OINOBEIIEHHE O TOJYYCHHH HOBOTO
COOOIICHUS SJIEKTPOHHOM MOYTHI)

- odbcad32 - Anamunuctparop wucrounukoB npaHHeix ODBC. ODBC - 310
TEXHOJIOTHSI, KOTOpash HCIOJIb3yeTCs MNporpaMMamMH i TMOJY4YeHUs J0CTyna K
pa3nuuHbiM 0a3aM JaHHBIX (WM HCTOYHMKAM JAaHHbIX). Hampumep, TexHoIOTHIO
ODBC MOXHO HCHOJB30BaTh IJIs MUMIOPTAa JaHHBIX W3 0a3bl maHHeix MySQL B
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aneKkTpoHHyI0 Tabmuiyy Microsoft Excel. Jlns storo HeoOxomumo, 4YTOOBI Ha
KOMITbIOTEpE OB ycTaHOBJIIEH TpeOyembiii apaiiBep ODBC u 3amaH MCTOYHHK
JTAHHBIX.

OptionalFeatures- Kommonentst Windows. HekoTopsie mporpaMmbl 1 KOMIIOHEHTHI B
cocrae OC Windows, Hanipumep ciy>k0s1 1IS, nepen ncnonbzoBanneM HE0OX0AUMO
BKJIIOUHUTH. HekoTopele Apyrue (GyHKIMHM BKIIOYEHBI M0 YMOJYaHUIO, HO UX MOKHO
BBIKJIIOUUTD, €CJIM OHU HE UCIOJIb3YIOTCS

- 0sk - DkpaHHas kinaBuaTypa. Bmecto OOBIYHOI KiIaBHATYpHI JJIS TICUaTH M BBOJA
JAHHBIX MOXHO HCIOJB30BAaTh DJKPAHHYIO KJaBUATypy. OKpaHHas KIaBHATypa
0TOOpakaeTcs Ha dKpaHe CO BCEMHM CTaHAAPTHHIMHU KiIaBUIIaMu. MOXXHO BBIOMpAaTh
KJIABHUIIIA C TIOMONIBI0O MBIIIM WX JAPYrOro YKa3bIBAIOMIETO YCTPOMCTBA, JIHMOO
WCITOJIB30BaTh €AWHCTBEHHYIO KIIABHINY WM TPYNIY KIABUII JJIS TEPEKITIOUCHUS
MEXIy KJIaBHIIIAMH Ha dKpaHe

- odbcad32 - Anmunuctparop wucrounukoB npaHHeix ODBC. ODBC - 310
TEXHOJIOTHS, KOTOpas HCIOJB3yeTCs TpOrpaMMaMH JUIA TONYYEHHUS JTOCTyIa K
pa3nuyHbBIM 0a3aM JaHHBIX (MJIM HMCTOYHMKAM JlaHHbIX). Hampumep, TeXHOIOTHIO
ODBC MO0XXHO HUCIOJIb30BaTh JJII MMIIOPTA JaHHBIX W3 0a3bl gaHHBIX MySQL B
aeKTpoHHYI0 Tabmuiy Microsoft Excel. [ns »3Toro HeobxomumMo, 4YTOOBI Ha
KOMITbIOTEpE OBbLIT ycTaHOBJIeH TpeOyembiii apaiiBep ODBC u 3amaH ucTOYHHK
JTAHHBIX.

- perfmon - Cucremubiii Mmouutop Windows. MoOXHO HCIONB30BaTh JJIs aHAIW3a
BIUSIHUSA PAOOThI IPOrPaMM Ha MPOU3BOJUTEIHLHOCTh KOMITBIOTEPA KaK B PEaTbHOM
BpEMEHH, TaK M TMOCPEACTBOM cOOpa JaHHBIX >KypHajga IS TOCIEAYIOIICH
00paboTKH. CucTeMHBIE ~ MOHHTOP Windows UCIIOJIb3YeT CUCTUUKHU
MIPOU3BOUTEIILHOCTH, TJAHHBIC TPACCUPOBKH COOBITHI W CBEIACHUS O KOH(UTYpAIIHH,
KOTOPBIE MOKHO OOBEIUHSATE B TPYIITHI COOPIIUKOB TaHHBIX

- psr - CpenctBo 3amvcu ACWCTBUM MO BOCIHPOU3BEICHUIO HEMOJanok. CpeacTBo
3aMMCH JEHCTBUHA TI0 BOCIPOM3BEJACHHUIO HEMOJAA0K MOXHO HCIIOIh30BaTh IS
3aMiCH JEHCTBUM, BBIMIOJHSEMBIX Ha KOMIIBIOTEpPE, BKJIIOUAs TEKCTOBOE OIHMCAHUE
MECT BBINOJTHIEMBIX IIETYKOB MBIIIBIO U U300payKEHUN dKpaHa I KaXI0ro IIeTJKa
(Ha3bIBa€MBIX CHUMKAMH JKpaHa). 3amicaHHbIe ACHCTBUS MOXKHO COXPaHUTH B (paili,
KOTOPBI MOKET MCIOJIb30BaTh CIEIUATUCT CITYXKObI MOIJACPKKH WIH JAPYroe JUI0,
MOMOTAIOIIee YyCTPAHATH MPOOJIEMy Ha KOMIIBIOTEPE

- powercfg.cpl - Dnekrponuranue. Cxema yIpaBlICHHS MUTaHHEM - 3TO HaOOp
anmapaTHBIX U CUCTEMHBIX ITapaMeTPOB, YIPABIISIONIMX TMOTPEOJICHHEM U SKOHOMHUCH
MUTaHUS KOMITBIOTEpOM. CXEMbI YIpaBJICHHUS MHTAHHEM IIO3BOJISIOT COKOHOMHUTH
DHEPTHUI0, MAKCHMAJIbHO YBEIUYUTH OBICTPOJCHCTBHE CHUCTEMBI WM OOECIICUNTH
ONTHUMAJIbHOE COOTHOIIICHHE MEKy HUMH

- rstrui - BoccraHoBsieHue cucTeMbl. [103BOJIIET OTMEHUTh U3MEHEHHS, BHECCHHBIC B
CHUCTEMYy KOMIIbIOTEpa, HE 3aTparuBas JWYHBIC (Daiyibl, HAMpUMeEp DICKTPOHHYIO
MoYTy, JOKYMEHTHI WK (oTtorpaduu. BoccraHOBIEHUE CUCTEMBI - 3TO ONTUMAJIBHBIN
BBEIOOp TIPU YCTAHOBKE MPOTPaMMBI WM JIpaiiBepa, KOTOPhIE BHI3BAIM HEOXKHUIAHHOE
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n3MeHeHne kKonduryparuu komneiorepa i OC Windows, a yaajieHne mporpaMmMsl
WJIU JpaiiBepa HE PEIIMIO MPodiieMy

- regedit - Pemaktop peectpa. MHCTpyMEHT, NpeAHA3HAYCHHBIH JJISI OIBITHBIX
MOJIb30BaTENIe. DTOT WMHCTPYMEHT MpeJHA3HAueH JUIsi MPOCMOTpa U HU3MEHEHUs
napamMeTpoB B CHCTEMHOM pEecTpe, B KOTOPOM COJEp>KaTcs CBEACHUA O padoTe
KOMITbIOTEpA

- recdisc - Co3ianue AMCKa BOCCTAHOBJICHUS CUCTEMBI. [lapaMeTphl BOCCTAHOBIICHUS
CUCTEMBI TIOMOTYT BOCCTaHOBUTh Windows B ciydae cepbe3HOM omuOku. Jlms
WCIIOJIb30BAHUSl MMapaMETPOB BOCCTAHOBJICHUS CUCTEMbI HEOOXOJMM YCTAaHOBOYHBIN
muck Windows wiM AOCTyn K IapamMeTpaM BOCCTAHOBJICHHUS, MPEIOCTABICHHBIM
U3rOTOBUTENIEM KoMmIbioTepa. Eciu HM TO, HU JApyroe Mmoiy4uTb HE YJaeTcs, s
JOoCTyma K TapamMeTpaM BOCCTAHOBJICHHMS CHUCTEMBl MOXKHO CO3[aTh JIMCK
BOCCTAHOBJICHHSI CHUCTEMBI

- gpedit.msc - Pemaktop JIOKaabHOW TPYIIIOBOM TOJUTHKH. PenakTop JoKaIbHON
TPYNIOBOM MOJUTUKU - 3TO OCHacTka KoHconu ympasieHus (MMC), kortopas
oOecrieynBaeT €IUHBIN HHTepdeiic ynpaBieHUsS BCEMH NapamMeTpaMu OOBEKTOB
JIOKQJIIbHOM IPYNIIOBOU IOJIUTUKH.

- sdclt - ApxuBanus u BocctaHoBjieHnue. [Iporpamma apxuBanmu Windows 1mo3BosiseT
co3/1aTh 00pa3 CUCTEMBbI, KOTOPBINA MpeCTaBiIsAeT cOO0N TOUHbIN 00pa3 nucka. O0pa3
CUCTEMBI Takke cojepkutr Windows M CHUCTEMHBIE NapaMmeTphbl, MPOrpamMMbl U
daiinbsl. BoccraHoBeHHE CUCTEMBI MTO3BOJISIET BOCCTAHOBUTH COCTOSIHUE CHCTEMHBIX
(baiioB KOMIBIOTEPA HA MPEIIIECCTBYIONINI MOMEHT BPEMEHH

- secpol.msc - JlokanpHas mouTHKa Oe30macHOCTH. Vcmonb3yeTes s IpocMoTpa 1
M3MEHEHHS TapaMeTpPOB 0€30MaCHOCTH TPYIIIOBON MOJIUTHKA

- sfc - IlpoBepka LETOCTHOCTH BCEX 3alMINEHHBIX CHCTEMHBIX (DAiJIOB W 3aMeHa
HEIMPAaBWIbHBIX BEPCU NPABUIIBHBIMU. 3aIyCKaeTCd B KOMaHIHOW CTPOKE C IIpaBaMH
aJIMIHUCTPATOPA.

- sigverif - IlpoBepka moamucu ¢aina. [{udposas mommucek npeacTaBiIseT cOOOH
nobaBiasieMyr0 B (alabl 2JIEKTPOHHYHO METKy Oe3omacHocTH. OHa IMO3BOJISIET
MPOBEpUTH U3AaTeNs (ailia ¥ MOMOTaeT ONPEEUTh, ObUT JIU U3MEHEH (haiis mocie
no0aByieHUs K HeMy U(PPOBOI TOIIUCH.

- taskmgr - [Iucrietuep 3amau Windows. Jlucreryep 3amaay oToOpaXkaeT MpUI0KESHHU,
MIPOIIECCHI U CITYKOBbI, KOTOPBIE B TEKYIIIMI MOMEHT 3amyIieHbl Ha koMmmbioTepe. C ero
MOMOIIIbI0 MOKHO KOHTPOJIUPOBATh MPOM3BOAUTEIBHOCTh KOMIIBIOTEpA WM
3aBepIIaTh paboTy MPHUIOKEHUH, KOTOPHIE HE OTBEYAIOT

- TabletPC.cpl - Tlepo u cencopusie ycrpoiictBa. IIpu padore ¢ miaHmerHsiM 1K
WM CCHCOPHBIM 3KPAaHOM MOXXHO BBITIOJIHATH IUIAHIIETHBIM TIEPOM WIIM TaJIbIIEM
NBIDKCHUS, Ha3bIBaGMbIC JKECTaMM, IS OBICTPOM HABWUTAIMM W BBITIOJIHCHHUS
JIEUCTBUN

- verifier - Jlucretdyep mnpoBepku napaiiBepoB. JlpaiiBep - 3TO mporpamma,
oOecreunBaroIasi B3auMOJIeHCTBUE KOMIIBIOTEPA ¢ 000OPYIOBAHUEM U YCTPONCTBAMHU.
be3 npaiiBepoB HEBO3MOXKHa HOpMaibHas paborta mnoxakmoueHHoro k [IK
00opyI0BaHUs, HAIPUMEP BUIEOAJaNTepa WK IPUHTEPA
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- lusrmgr.msc - JlokambHbie monmb3oBaTenu M rpynnbl. OcHactka "JlokanmbHbIe
MOJIb30BATENH M TPYNIBI" CIY>KUT JIJIsI CO3AAHUSI TIOJB30BATENEH U TPYIII, XPAHUMBIX
JIOKQJIbHO Ha KOMIIBIOTEPE, U YIIPABICHUS UMU

- wscui.cpl - ILentp momuepxkku. B LleHTpe mommepKku IMepedrciIeHbl Ba)KHbIC
COOOIIEHUsT O MapamMeTpax Oe30MacCHOCTH U OOCIYKMBAHUS KOMIIBIOTEpA, KOTOPbHIE
TpeOylOT BHMMaHMs Moib3oBaTens. KpacHbIM 1BeTOM noMeueHbl BaxkHbie
COOOIIEHUS, CBHUJAETEIbCTBYIOIIME O 3HAUUTENbHBIX IpoliemMax, KOTOphIE
HEOOXOJMMO YCTPAaHUTh KaK MOKHO ObICTpee

- fxscover - Pepmaktop TtuTynpHBIX crpaHull (akcoB. KommoneHT «®Dakchl u
ckanupoBanue Windowsy, BKIIIOUEHHBINH B 3Ty Bepcuto Windows, COIEPKUT YeThIpe
TOTOBBIE THUTYJbHBIE CTpaHULBl. B 53Toil mporpamme MOXHO TakKe CO3/1aBaTh
COOCTBEHHBIE TUTYJIbHBIC CTPAHHUIIBI

Ecnu xakast TO cTaHAapTHas NporpaMMbl HE pabdoTaeT Wiu padoTaer co cOOsIMH, TO
MOKHO €€ morpoOoBath nepeyctaHoBuTh. OTkpoiite Komnonentsr Windows, BBeas
komany Optional Features B Ilyck - Beimomauts. Beibepure KOMIIOHEHT, KOTOPBIiA
HEOOXOJMMO MepeyCTaHOBUTh, CHUMHUTE ¢ Hero ranky (IIpu oTkiroueHnn HEKOTOpBIX
KOMIIOHEHTOB NOSIBIIIETCA TNpeaynpexiaeHue) xkmeM JIA u mocne mnepe3arpys3ku
KOMIIBIOTEPA, CHOBA OTMEYAEM TaJIKOd TOT KOMIIOHEHT, KOTOPBIM OTKItoYainu. YToObl
U3MEHEHUs BCTYINHU B CUITY, IPUJETCS €IE pa3 Mepe3arpy3uThes.

JonosHuTenpHBIE cBeleHUs Ha BeO-caiite Windows. Ilocetute BeO-caiit Windows,
KOTOPBIN COEPIKUT JOTIONHUTEIbHBIE CBEACHMSI, MaTEPHAIIbI ISl 3arPy3KU U UIEH 110
MakCUMaJbHO 3(P(GEKTHUBHOMY HCIOJIB30BaHUIO KOMIBIOTEpPA MOJ YIpaBICHUEM
Wind.

APXHUBATOPBI

ApXuBaTop —  3TO IporpamMMma,  OCYIIECTBIISIIOIIAsl ~ yMaKOBKY  OJHOTO H
OoJiee (pailioB B apXMB WJIM CEPUIO0 apXUBOB ISl y100CTBa NIEpEeHOCA WU XPaHEHUs, a
TaK)KE€ PACIaKOBKy AapXWBOB. bBOJBIIMHCTBO COBPEMEHHBIX apXHBAaTOPOB TaKKe
pealn3yIoT C)KaThe yIIaKOBAHHBIX B apXUB JaHHBIX.

[TpocTeiinme apXuBaTOPhl MPOCTO TOCJIECIOBATEIIBHO OOBEAUHSIOT (YITaKOBBIBAIOT)
coziepkumoe (HaitsioB B apxuB. ApXUB JOJKEH TaKXkKe CoaepKaTh MHPOpMAIHIO 00
UMEHaxX U JUIMHE OpPWUTHMHAJIbHBIX (allyIoB AJii MX BOCCTAHOBJIEHMS, IO3TOMY
OOJBIINHCTBO apX1BaTOPOB TaKKe COXPAaHAIOT MeTaJaHHbIe (ailiIoB,
IPE0CTaBIIIEMbIE ONEPALIMOHHON CHUCTEMOM, Takue, Kak BpeMsl CO3/JaHus M TpaBa
noctyna. Takyio (yHKIMOHAIBHOCTh peaju3yer tar — cTaHIapTHBIN apXUBaTOP
cuctem Tuna UNIX. Tlpu HeoOXoaumocTH yMEHBIIEHHS pa3Mepa K tar-apxuBy
NPUMEHSIOT CKaThe 0e3 ToTepb mporpammamu gzip, bzip2 u T. 1. BonbmmHCTBO
JIPYTHX COBPEMEHHBIX apXHWBATOPOB COJEPIKAT CXKATHE, KaK BCTPOCHHYIO (YHKITUIO
10 YMOJTYAHHUIO.

Xapaxmepucmuku apxusamopos. 1o CTENeHH CXKATHS U MO0 CKOPOCTH CXKaTHs. DTU
XapaKTePUCTHKU — OOpaTHO 3aBUCHMBbIE BETMYHUHBI. TO €CTh, 4eM 0O0JbIle CKOPOCTh
C)KaTus, TEM MEHBIIE CTENEHb CXaTus, U HaoOopot. IIporpamma, coznaBas apxus,
oOpalaThIBaeT Kak TEKCTOBbIE (hailibl, Tak u OuHapHble (ainsl. [lepBrie Bceraa
C)KMMAIOTCSI B HECKOJIBKO pa3 (B 3aBUCHMOCTH OT HCIOJB3YEMOTO allfOPUTMA).
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Cxatne OuHapHbIX ¢aitioB 3aBUCUT OT UX popmara. OxHu OuHapHBIE (Dalabl MOTYT
OBITh CXKaThl B JIECATKH pa3, CXKaTHE XK€ JPYTrHX MOXKET M BOBCE HE YMEHBIIUTH
3aHMMAaeMbIid UM OOBEM.

Haxoxaenue st 1000ro BXOJHOTO (aiiyia anroputMa ¢ HAUMEHBIIUM BO3MOXKHBIM
pa3MepoM Ha BBIXOJE, ABJISIETCS AJITOPUTMUYECKH HEPa3pelInMOn 3aa4ei.

CxaTtue JaHHBIX OOBIYHO MPOUCXOAUT 3HAUMTEIHLHO MEJUICHHEE, 4YeM oOpaTHas
oreparusi.

PaznuunbiMu  pa3zpaboTumkamMu ObUIM CO3JaHbl CIEIHMANIbHBIE MPOTrpaMMBbl IS
apxuBanuu ¢aiinos. Kak mpaBuio, nporpaMmsl i apXuBauu ¢GaiaoB MO3BOJISIOT
MoMeNIaTh Komuu (HaiyioB Ha JUCKE B CXKATOM BHJC B apXWUBHBIN (paiis, M3BIEKAThH
dainbl U3 apxuBa, MPOCMATPUBATh OTJIABJICHHE apXuWBa W T.JI. Pa3zHble mporpaMmbl
OTJIMYAIOTCS (DOPMATOM apXUBHBIX (PalIOB, CKOPOCTHIO PAOOTHI, CTEIECHBIO CXKATHUS
¢aitioB pu MOMEIIEHUH B apXHUB, YA0OCTBOM HCIOJIb30BAHUA.

B HacTosiee BpeMs MPUMEHSETCS HECKOJBKO IECSITKOB MPOTPAMM - apXHBATOPOB,
KOTOpBIC OTIMYAIOTCS MepeuHeM (YHKIMA U mapaMeTpaMu paboThl, OJHAKO JIyYIINe
U3 HUX HMEIOT IPUMEPHO OJMHAKOBBIE XapakTepucTtuku. M3 umcna nHamboiee
nonyJISIpHBIX mporpamMm MoxHO BbIenuTh: ARJ, PKPAK, LHA, ICE, HYPER, ZIP,
PAK, ZOO, EXPAND, pa3paboranneie 3a pyoOexom, a Ttakke AIN um RAR,
paspabotansbie B Poccun. OOBIYHO ynakoBKa M pacrakoBKa (hailjioB BBITOJIHSIOTCS
OJHOM M TOH € MporpaMMmoi, HO B HEKOTOPBIX CIydasix 3TO OCYIIECTBISAETCS
pa3HBIMU TpOTrpaMMaMHu, Harpumep, nporpamma PKZIP Tpou3BOAUT YIAaKOBKY
daiinos, a PKUNZIP - pacriakoBky ¢aiiios.

[TporpaMMbI-apXHBaTOPHI MO3BOJSIOT CO3[aBaTh M TaKWUE aPXUBBI, ISl U3BICUCHHUS
U3 KOTOPBIX cozepkaluxca B HUX (haidyioB He TpeOyIOTCA Kakue - IM00 MpOorpaMMbl,
TaKk KaK caMd apXHWBHBIC (aillibl MOTYT COAEpKaTh MPOrpaMMy pacmakoBKU. Takue
apXuBHBIC (DaliJIbl HA3BIBAIOTCS CAMOPACTIAKOBBIBAIOIIIMMUCS.
CamopacnakoBBIBAIOIIUNWCS apXUBHBIA (Al - 3TO 3arpy304HBIM, HCHOJIHIEMbIN
MOJyJIb, KOTOPBII CIIOCOOCH K CAaMOCTOATENBHON pa3apXyUBaIlMi HAXOAAIIUXCS B HEM
¢aitnoB 6e3 HUCIONB30BaHUS MPOrpaMMbl - apxuBaTopa. CamopacnakOBBIBAIOIIMNACS
apxuB noxyuui HazBanue SFX - apxuB (SelF - eXtracting). ApXuBBI TaKOoTro THMA B
MS DOS 0OBIYHO CO3JAK0TCs B dbopme .EXE - daiina.
MHuorue nmporpaMMbl - apXuBaTOPbI MPOU3BOMAT PACIIAKOBKY (halJIOB, BHITPYKAs UX
Ha JHCK, HO HMEIOTCS M TakKue, KOTOpble IMpeJHa3HAYeHbl MJs CO3JaHMs
YIaKOBAHHOTO MCITOJIHSIEMOTO MOYJis (TIporpamMmbl). B pe3ynbrare Takol ymakOBKH
co3JaeTcsl MPorpaMMHBIN (ailyl ¢ TEMU XK€ UMEHEM U PACIIMPEHUEM, KOTOPBIA MpHU
3arpy3ke B OIEpPaTUBHYIO MaMsTh CaMOpACIaKOBBIBAETCS W Cpa3y 3aIllyCKaeTcs.
Bmecte ¢ Tem BO3MOXHO U oOpaTHOE MpeoOpa3oBaHHE MporpamMmHoOro daina B
pacnakoBaHHbI QopmaT. K uymcmy Takux apXWBaTOpOB OTHOCSTCS MPOTPaMMEI
PKLITE, LZEXE, UNP.

[Tporpamma EXPAND, Bxosiias B cOCTaB yTHIAT onepaioHHol cucteMbl MS DOS
u obonouku Windows, mpuMeHsieTCS IS paclakoBKU (aiaoB MIporpaMMHBIX
IPOAYKTOB, IOCTaBIsIEMbIX pupmoit Microsoft.
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[Iporpammel - apxuBatopbl RAR u AIN, kpome OOBIMHOrO pexuMa CHKATHS, UMEIOT
pexxum Solid, B KOTOpoM cO37arOTCSl apXUBBI C MOBBIMICHHOW CTEMEHBIO CXKATHS H
0Cc000M CTPYKTypoil opraHuzauuu. B Takux apxuBax Bce (pailyibl CKUMAIOTCS Kak
OJIMH TIOTOK JIAaHHBIX, T.€. 00JIACThIO MOUCKA MOBTOPSIOIIUXCS MOCIEA0BATEIIbHOCTEN
CUMBOJIOB SIBJIIETCA BCS COBOKYITHOCTBH (pailyioB, 3arpyKE€HHBIX B apXWB, U MOITOMY
pacnakoBka Kaxxaoro ¢aiina, eciii OH He MEpBbIA, CBsi3aHa ¢ 00pabOTKOM JIPyruX.
ApXHMBBI TaKOro THUIIAa WPEANOYTHUTEIbHEE HCIONb30BaTh I apXUBUPOBAHMS
OOJBIIOr0 YHCIIa OJHOTHUMHBIX (PailyioB. YmpapieHne mporpaMMoM - apXUBaTOPOM
OCYUIECTBJISICTCSI OJTHAM U3 JIBYX CIIOCOOOB:

1) ¢ momomrsio koMaHaHOU cTpokn MS DOS, B xoTOpoii popmupyeTcss KOMaHIa
3alycKa, COJEepKallas HMMs OpOrpaMMmbl - apXUBaTOpa, KOMAHIY YIPAaBICHHUS H
KJIIOUM €€ HACTPOMKH, a TakKe MMEHa apXMBHOIO M MCXOAHOro (pailyioB; momoOHOe
yopasieHne xapaktepHo s apxuBaTtopoB ARJ, AIN, ZIP, PAK, LHA wu np.;
2) ¢ NMOMONIbIO BCTPOEHHOM OOOJOYKM WU AMAIOTOBBIX MAHENEH, MOSABISIOIIMXCS
MOCJIe 3aIlycKa MPOrpaMMbl U MO3BOJISIIOIIMX BECTH YIPABJICHHE C KCIIOJIb30BAHUEM
MEHIO ¥ (YHKIHUOHAIBHBIX KJIABUII, YTO CO3JaeT I IMOjb30Barelnst Oosee
KOM(OpPTHBIE YCIOBUS paOOTHI.

Takoe ynpaBieHue umeer nmporpamma - apxuBatop RAR.

Cosz0anue apxuea u3 00Ho20 0oKymeHma ¢ nomoubio WinRAR.

[Iporpamma WinRAR pabortaer non ynpasinenuem OC Windows u npeocTaBiiser
noJyib3oBaTeNio Tpaduueckuit uHTepdeiic. JomyckaeT co3maHue apxuBa Kak U3
OJIHOTO, TaK M W3 HECKOJbKUX (DaiiyioB. [Ipu cxaTUM HCMONB3YeTCs] MOCTPOCHUE
nepeBa Xaddmana. IlocnegHue BepcuM MPOTPaMMbl  PEATU3YIOT — AJITOPUTMBI
MHOTOTMIOTOYHOTO CXKATHS U 3aJ€UCTBYIOT BCE BBIYUCIUTEIBHBIE sJIpa HIEHTPAIBHOTO
npoleccopa.

Jns co3maHusi apxyBa W3 OAHOrO JOKyMeHTa cpeactBamu WinRAR pocratouno
BBITIOJTHUTD CIIEAYIOIIUE JEeHCTBUS:

1. 3anyctuth nporpammy WinRAR.

2. B anpecnoit ctpoke mporpammbl WinRAR BBecTH MONHBIN MyTh K KaTajlory,
coJiepKalleMy apXUuBUPyEMbIil (aiii.

3. [Ilemykom mpaBoO KJIABUIIM MBIIIA HA UMEHU apXUBHUpYyeMoro (paiiyia BbI3BAThH
KOHTEKCTHOE MEHIO (CM. PUCYHOK).

4, [Ipu HEOOXOIMMOCTH BHECTH M3MEHEHHsS B IMOJS JHAIOTOBOTO OKHa «Mms u
napameTpbl apXUBay.

5. Haxartp kHotiKy «Ok» nuanoroBoro okHa «MMst u mapaMeTpbl apXuBay.
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"3; LinX - WinRAR

@aiin KoMaHabl Onepaunk MsBpanrios MapaweTpel Crpaeks

== RN
Aobasute. Visenee. Tect  Mpocuotp Yaamrs i Macrep  biadoprawea | Moy

E [ e

W g Pasmep  Tun VismieHEn

B Marks ¢ dhafinarm

= changelog bt 9525 Texcrosesi goynent  21,10.2009 8:27
1427632 Mprmoseerine 03.07.20095:43

BoiennTs sce Chrk+a

+ Linx.ini AobasnTe 2

= readme.txt VIZEREHE B YKa3aHHYI0 Nanky Al+E

* speedfan.ini MpoTecThposatt afinsi 6 apxee  Al+T
TIpOCHOTPETS dafin Alb+y
VAT dhainel Del
BoccranosnTs apxve(t) Al+R
Visaneun Bes noaTeeps AR Al
MorcasaTs HHGopHaUMD Al

590 Boifipato: 2 964 144 €

VETSHOBHTE N3por N0 yHouaria Clrl+p

A0GEENTE K HEGDIHHOMY. .. Chrl+F

CirsiaT HOBYH: ManKy
Mepermienosats
Crncor

CopTvposka

Ancxn...

MR W NapaMETPhI apXHBa

PesepaHsie Konvi BpevA Kormermapii
Otue Jonosuressho [ Pl

Hwma apruea; Oéizop.

MeTon ofHoENEHUA

| Dpodum || Dotacume ¢ sarenan mainos [+
BOpHAT ApXHES 18P EHETRb! APXHEALAM
@BaR ] Hnanume @aiinel nocns ynakoski
ozP [ Cosgams SFx-apmis

[£] CosaaTe HEMRERGIBHEIR SpAHE
Meron, crarva
[] lofi TROHHYO Noankcs

OfiermHbIi A
[[] Dofasmre MHbopHaumio A5 BOCCTAHOBAEHHA

Pasaenirs HaToma
pasmiepon [ Balman)

] NpoTecTposark: $aikl NoCAE YNaKosKH
[C] 3aBACKUPOBATS apHuE:

| 0K || Owews || Crpses |

B pe3ynbTare BHITIOTHEHUS yKa3aHHBIX JEUCTBUN OyJeT CO37aH apXuB, COACPKAIIUMA
eAMHCTBEHHBIN (aitn. Eciau B nmosig auanoroBoro okHa «Mms u mapameTpbl apXuBay»
HE BHOCWJIMCh U3MEHEHMS, TO UMsI MMOJYUYEHHOTO apXuBa OyJeT COBIAIaTh C UMEHEM
apXUBUPOBAHHOTO (aiiia, apXUB UMEET pacIIupeHUe rar.

- @ &>
AobaenTb VbEnews.. Tect  MpocoTp ¥AsmMTh MacTep  Vwdoprauna | Menp
E 3
Ve 4> Pamep Thn Vameren

. Manka ¢ dadinan

= changelog.txt 9525 TewcTomwii AokywenT  21,10,2009 8:27

[ETlinpack_xeon32.exe 1427 632 MprnoweHie 03.07.2009 5:43
[57 linpack_xeonéd.exe 2964 194 Tpanoerme 03.07.2009 5:45
JL\HX.EXE 310784 MprnoxeHie 23.10,2009 9:39
< Lin.ini 773 MapameTpel kondu...  27.11.2010 22:15
= readme.bxt 6098 TexcToBbM AokyMeHT  25.06,2009 6:45
* Speedfan.ini 136 NapaneTpel KoHdM... 02.12.2008 5:43
EF™0 Buifpario: 439 528 GaiiT & 1 daiine Beero: 5 158 570 6aAT & 8 dakinax

3. Co30aHue apxusa u3z HeCKOIbKUX OOKYMEHMO8
JIns co3manusa apxuBa U3 HECKOJIBKMX JIOKYMEHTOB BBINOJHSIOTCA M. 1 u 2 .
[locne »toro B okHe mnporpamMbl WInRAR  Beienstorcs  mojjiexariue
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apxuBupoBaHuto (ainbl. HenpepbiBHBINM Auama3zoH (ailioB MOXKHO BBIJCIIUTH,
ynepxkuas knasuiry Shift, oraensubie daiinsl — yaepxusas knasuiry Ctrl:

9 =0 Buifiparo: 4 402 210 62T & 5 harinax Brero: 4 719 042 fiafit & 7 dafinax

[Tocnenyromue aedcTBUs aHajmoruuHbl nim. 3...5 pasgena 1.1. B pesynbrate
OyJeT cOo3/laH apXxuB, COAEpXKallluil HECKOJbKO (aiiioB. Eciu B mojis auasoroBoro
okHa «MMs 1 mapameTphl apXyBa» HE BHOCWIMCH MU3MEHEHHS, TO UM MOTYYEHHOTO
apxuBa OyJIeT COBIMAJaTh C UMEHEM KaTajora, B KOTOPOM HaXOJATCs apXUBUPYEMbIC
(baibl.

i Kowarabl Qnepauwmn Mabiparioe [apameTps Cnpasta

- S B ,-‘ 5
= Y Aﬂ c! i 1
AofiaenTe MaEnedt.. TecT  pocmoTp YaamuTe  HaATe  MacTep  Mudopwauns | Mcnp
E ) e -
WA 4 Pasriep Thn VisHeHEH

Marca ¢ chafinamm

733 361 ApxE WInRAR 18.01,2011 1915
changelog bxt 9525 TekcToseii AckyMeHT  21,10,2009 8:27
=7linpack_xeon3z.exe 1427632 Mpunowetie 03.07.2009 5:43
“linpack_xeongd.exe 2964144 Mpunowetine 03.07.20095:45
unzexe 310784 Mpunowetine 23.10,20099:39

* Lini.ini 773 MapausTpeikowgu..  27.11.201022:15
= readme.txt 6048  TercToBbIA ADKyMEHT  25.06,2009 6:45
* speedfan.ini 136 MapameTpeikondm,.,  02.12,2008 §:43

=3 =0 Buifpato: 735 361 67T & 1 tharine Beera: 5 457 403 60T & 8 darinax

3. Jlobasnenue ¢atina 6 apxus

[Tpu ycranoBke nporpamMmmbl WinRAR ona unTerpupyercs ¢ o6omoukoit Windows
(mporpammoii «IIpoBogauky»). IlosTomy miasi moGaBieHust omHoro (aitia B apXxuB
JIOCTaTOYHO B OKHEe mnporpamMmbl [IpoBomHMK BbI3BaTh Ha go0aBisieMoM aiiie
KOHTEKCTHOE MEHIO U BHIOPATh B HEM MYHKT «J|00aBUTH B apXuB...»
[Ipu sTOM MOSBUTCS nUanOroBoe OKHO «VIMsi M mapameTpsl apXuBay MPOrPAMMBbI
WinRAR. B none «Mms apxuBa» Bkiaaku «OOmme» HEOOXOIUMO YKa3aThb NYTh
(MOJTHBIM MM OTHOCUTENBHO TEKYIIETrO KaTajiora) K apXuBy, B KOTOPBINA 100aBiseTCs
¢aiin u HaxKaTh Ha KHOMKY «Ok».
B pe3yJibTare B apXuB Oyner n00aBiIeH OJINH (ait.
s nmoGaBieHrss HECKONBKUX (DalijioB B apXWB JOCTATOYHO BBIICIHTh MX B OKHE
POrpamMMBbl «IIpoBOAHMK (cioco6 BbIJICJICHUS yKa3aH BBIIIIE).



Mma u napameTps apoisa

BopHaT apxnea
® ReR
(@)l

MeTon ciarus
OfemHEi -

PaznenTe Ha Toma
pasMepom (B GaiTax)

PesepeHeie KOonHM Bpera K.orMEHTapHIE
Otwme JlananHkTensHa Onumm Padiael
A apsmea: Otzop...
Lirét_raf >
Meron ofnosnerms:
DOpagunn.. NofaeuTs © sameHol fainos T

MNapameTpLl apxreaunn

[[] YaanWTe aiAsl NOCAE YakoBKH

[[] Coanare SFX-apxie

[[] CoandT HENPEPBIEHEIN PRHE

[[] AofasuTs 5 NEKTROHHYO NOANMGE

[[] NoBaBuTe: HHEPOPMAUMIO 107 EOCETSHOESHWA

] NpoTecTyposaTe daline NOCAE YNakoBkH

[[] 3afinokupoBats apxue

s | |

OrraeHa Cnpaska

LinX.rar - WinRAR

®afin Komanael Onepausm  Msfipankoe  NapameTpel

Cnpaska

AW

)

4

n

© AofaeuTe  MsENedb... Tect MpocHOTR  ¥AaniTe  HaiTh  Mactep  Mudopauvqs BHpy
S [E B Linkrar - RAR apxne, pasmep nexoansi iainos 4 408 258 BaAT -
[t Pasmep CaT  THn VSMEHEH CR
) MNanka
= changelog.txt 9525 3753 TewcToeoi aokymeHT  Z21,10,2009 8:27 BF3EE
= linpack_xeon32.exe 1427 632 294 359 lNpunoxeHre 03,07.2009 543 YEBAS
= linpack_xeon&4.exe 2964 144 439451 MpunoxeHre 03,07.2009 545 0350E
* Lins,ini 459 MapameTpel koHdm,,  27,11,2010 22:15 3072F
* Speedfan.ini 83 MapameTpel KoHdw,,, 02,12,2008 8:43 1E131

EJ ™0 BrifipaHo: 6 048 BaiT & 1 daline

Beero: 4 408 258 BaAT B 6 dakinax

4. U36n1euenue 0OKyMeHmos u3 apxuea
Ecmu nmporpamma-apxuBatop (WinRAR, WinZip unm moboi apyroi s 000
paboueit cpeapl ar0b60ii OC) uHTErpupoBaHa ¢ pabouei cpeioi, TO IS U3BJICUCHHS

OJIHOTO WJIM HECKOJbKHUX (DailioB 10CTaTOYHO B OKHE MPOBOAHUKA CAEIaTh ABONHOM
HIeJTYOK Ha (haiiie apxuBa.

[ work - Konqueror

Location Edit View Go Bookmarks Tools Settings Window Help

+ deus-ex-3.mp3

+Everest_Ultimate_530.2034h
favicon ico

+haf-backup-2nt-dosmbr

+KDiss 2ip.19-nov

LinX zip

6.6 MB MPEG Layer 3 Audio
10.3MB Zip Archive
3188 Windows Icon
5128 Unknown
58.6 MB Zip Archive
15 MB_Zip Archive

|| & Location: [ /zmirrorvork/ =l
|Name T | size |File Type | Modified |Permissions 41
TerESToTTaTE S STz oI o romeT oI o
/install 278 Folder 2011-01-03 03:16 drwxr-xr-x
ILib 198 Folder 201012:02 16:12 drwxr-xr-x
/LinX 9B Folder 2011-01-18 19:48 drwxr-xr-x
/mingw64 118 Folder 2010-07-16 00:33  drwxr-xr-x
/musor 3B Folder 2010-11-21 19:50 drwxr-xr-x
/Personal 36 B Folder 2011-01-17 12:34 drwxr-xr-x
/src.old 27 B Folder 2010-08-01 00:19 drwxr-xr-x
/temp 53 B Folder 2011-01-18 19:31 drwxr-xr-x
/ VirtualBox 3B Folder 2010-10-01 21:52 drwxr-xr-x
/ watcom 8B Folder 2010-08-11 12:00 drwxr-xr-x
z 5B Folder 2010-11-19 11:09

2010-09-23 00:23 -rw

2010-11-27 22:58
2010-09-01 10:15
2010-11-13 20:23
2010-11-18 10: 1

drwxr-xrex

g Tar Archive
+ur| Name Linx zip Plain Text Document  2010-10-08 11:19 )
4 Type: Zip Archive Zip Archive 2010-11-20 06:20
4 Size L3MB (1364.0248) | 7ip Archive 2010-11-20 06:20
Modified 2010-11-27 22:58
Owner. viadimir - intranet
Permissions:  -rw-r--r--
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3aTeM T0CTaTOYHO BBIJICINTH OJMH WIIM HECKOJIBKO H3BIIeKaeMbIX (aiiios (puc. 10) u

MepeTanuTh BhIJICICHHYIO TPYNIy Ha pabo4yuii CTOI.
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i zip:/zmirror/work/LinX.zip/LinX - Kenquerer

Location Edit View Go Hookmarks Tools Settings Window Help

|| & Location: [, zip: zrmmoriworkiinX_zip/Link I "
Modified |Permissions | owner | Group Link
2 2108:27 intranet
intranet

intranet
i intranet.
viadimir intranet
intranet

2010-11-27 22:15_-1w-
06-45 viadinmr

0645 r
2008-12-02 08:43 -rW-r--1--

Name: readme txt
v |Type: Plain Text Document
Size 5.9 KB (6,048 B)
* | Modified 2009-06-25 06:45
owner viadimir - intranet
< |Permissions:  -rw-r-r—

4 1|

Feadme txt (5.9 KB Plain Text Document If

| zipi/zmirror/work/LinX.zip/LinX - Kenqueror
Location Edt View Go Bookmarks Tools Settings Window Help
| B Location: [ zip jzmirrorworkiLinX zipLinX =

| Modified |Permissions | owner Group ik
2009-10-21 08:27 -rw-r--T—- viadimir intranet
2009-07-03 0543 - viadimir intranet
2009-07-03 0545 - viadimir intranet

2010-11-27 22:15 - intranet

intranet

Name: Link exe
Type Wine

size 303.5 KB (310.784 8)
[F] modifiea 2009-10-23 09:39
Owner viadimir - intranet

PEMTIISSIONS:  -TW-Teale

Al I»
[2 ttems - 2 Files (309.4 KB Total) - No Folders

H36neuenue cex 00Kymenmos u3 apxusd.

Jl71st u3BJIEUYEHHS BCEX JOKYMEHTOB U3 apXHBa JOCTATOYHO CJIEIOBATH MHCTPYKIIUSIM,
BBIJICJIUB BCE COJIep)Kaliuecss B apxvBe (ailibl WM KaTajlor BEPXHETO YPOBHS B
apXUBHOM (haiine.

[ tar;/zmirror/work/Personal/srcjantiglut-2011,01-18. tar.bz2/,; Kong

Location Edit View Go Bookmarks Tools Settings Window Help

H B Location: [EStar /zmirrorwork/Personaljsrc/antiglut-2011-01-18 tar bz2/ 50
@
Name antiglut
& Type Folder
9 } Modified 2010-08-23 14:49
- 7 owner. vladimir - intranet
Permissions: ~ drwxr-xr-x
2
L.]|
L] [© fantiglut/ Folder

3arem, ciefyeT nepeTaluTh BBIOpaHHbI 00bEKT (00BEKTHI) Ha paboUYuil CTOJ.
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@ fantighut/ Folder

L 4

[© fantiglut/ Folder

Name. antiglut
Type Folder

Modified 2010-08-23 14:49
Owner: vladimir - intranet
Permissions:  drwxr-xr-x

ITopsiaoxk BBINIOJTHEHUS

1. N3yuure Teopernueckuil Marepual.

2. [IponemoHcTpupyiiTe rpymnmne mnpe3eHtanuo Ha Temy «PabGota ¢
apxuBaTopamm». OTBETHTE Ha BOIPOCHI yUAIIUXCS.

3. [IponeMoHCTpUpyHTE OCHOBHBIE (PYHKIIMK PAOOTHI C ONEPALIMOHHON CUCTEMOM.
[TokaxuTe NpeuMyIIeCTBAa U HETOCTATKU TOW WJIM HHOW ONEPALlMOHHON CHCTEMBI.

4, CocTtaBbTE€ OTYET, BKJIIOYAIOIIMA — XPOHOJOTHYECKOE BO3MOXKHOCTEMN

OMHMCAHWE OCHOBHBIX OTEPAIMOHHBIX CHUCTEM, TPUMEHSIEMBIX B MEPCOHAIBHBIX DBM
Y KpaTKUE OTBETHl HE MEHEE YeM Ha 8 KOHTPOJbHBIX BOIIPOCOB.

Ilpumeuanue: peKOMEHAYETCS MPOUTH COOTBETCTBYIOIIMK OJOK TECTOB HUTOTOBOTO
KOHTPOJISL K KypCy MO TEMATHUKE MPAKTHIECKOU paOOTHI.

KoHTpoJibHBIE BONIPOCHI.

1. PacckaxuTe mpuHIUIIB pabOThI ¢ OypepoM oOMeHa.

2. Tlepeuucnute crmocoObl, KOTOPHIMH MOKHO MOMECTHTH O0BEKT B Oydep oOMeHa
(ueTbIpe criocoba).

3. Kak mnpousBecTH KOMUpOBaHUE/TIEpEMEIeHHEe O0BbeKTa IEepPEeTaCKUBAHUEM B
npenenax ogHoro aucka? C nucka Ha AUCK?

4. Kak B OKHE TManKd BBIICIUTH: HECKOJbKO CMEXHBIX OOBEKTOB; HECKOJIBKO
HECMEKHBIX 00BEKTOB; BCE OOBEKTHI?
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5. Kak ynanute 00bekT, Munyst Kop3uny?

6. Uto takoe spiblk? [lepeunciute cnocoObl CO3/IaHuUsI SIPJIbIKA.

7. Kak cMeHUTH 3Ha4oK spibika? Kakue ¢aiasl comepkar 3Hauku spiblkoB? Kak
OBICTPO HAWTH OOBEKT, Ha KOTOPBIN CCHUIACTCS SPIIBIK?

8. Hasnauenne mnporpammsl [IpoBoguuk? Ilepeunciaute cnocoObl — 3amycka
nporpaMmsl [IpoBOTHUK.

9. Kakoii (aitn 3anmyckaet nporpammy IIpoBoaauk? Urto 3HauuT 3Hak "+"/ "—
3HAYKOB HEKOTOPBIX MAMOK B JieBoW manenu [IpoBoannka?

10. Kak MOKHO UCIIOJIb30BaTh MaIYI0 IU(PPOBYIO KIABUATYPY MJIsl YIPABICHHUS JIEBOU
HAHEbIO?

11. KakoBo Ha3HaueHue nanku [lanens ynpasinenus?

12. B kakux pexumax npencrasisercs [lanens ynpasinenus? Kak mepekmrodarscs
MEXKy peKUMaMHu?

13. Kak nepemectuts [lanens 3agau? Kak namenuts pazmep llanenn 3amaua?

14. Kak co3math cBOW maHenb MHCTpyMeHTOB B [lanenmu 3amau? Ha ocHoBe dero
CO3JAETCsl HOBAs IIaHEJIb HHCTPYMEHTOB?

15. Kak ycraHoBuTh/yOpaTh pexum oToOpaskeHuss Ha Pabouem crone 3HaukoB Moii
KoMmnbioTep, Mon  nokyMmeHThl, CereBoe  okpykeHue u Internet  Explorer? Kak
WU3MEHUTH BUJ UX UKTOrpamMM?

16. Kak U3MEHUTDH CXeMY IIBETOBOTO O(hOpMIICHHUS?

17. Kakne HaCTpOWKHU MBIIIN MOKHO U3MEHHUTH U KaK?

18. Kakue nactpoiiku JlaTbl 1 BpEMEHU MOKHO U3MEHUTh U KaK?

19. Kakne HaCTpOWKM PETMOHAIBHBIX TAPAMETPOB MOKHO U3MEHUTH U Kak?

20. Kakue HacTpOMKH sI3bIKa U CITY’Obl TEKCTOBOT'O BBOJIa MOKHO U3MEHUTH U KaK?
21. Kakue ctunm I 1TaBHOTO MEHIO CYIIECTBYIOT U KaK IEPEKII0YAThCS MEXKIY HUMU?
22. Kak pno6aBuTh OOBEKT B BEPXHIOK YacThb KomaHjabl Bce mnporpamwmel, B
koMmaHay Bce mporpaMmsl, rpymnmy nmporpamMm B Komanay Bee mporpamMmbi?

23. laitte nousatue (aiina, Tuna ¢aina, iMeHH Qaiiyia, oJIHOro UMeHu (aiina.

24. Kak MOXHO OTpeaenuTh ThM Qaitna?

25. Kakue orpann4eHus HaKJIaAbIBAIOTCS Ha UMeHa ¢aiioB?

26. Ilepeunciure Buasl MeHIO Windows. HazoBuTe crmocoObl BbI30Ba KaXKJ0TO THITA
meHto. [lepeuncnure 0603HaueHUs, IPUHATHIE B MEHIO.

27. Yto Takoe «ropsurey knaBuin? Mx HazHaueHue?

28. O0BsiCHUTE HEOOXOIUMOCTh apXUBaIUK (PaityIoB.

29. Ilepeuncnute crnocoObl CO3AaHUST APXUBOB.

30. [Iepeuncnure n3BecTHBIE BaM mporpaMMbI-apXuBaTOPHI.

31. [lepeuncnure Tpu criocoda co3aaHusi apXuBHOTO (aiia.

32. Ilepeuncnute Tpu criocoda qo0apieHus (aityia B apXuBs.

33. Kakue ¢opmaThl noaaepkuBaeT apXxuBaTop?

34. Ilepeuuncnure Tpu criocoba u3BieueHus ¢aia u3 apxuaa.

35. Kak co3naTh MHOTOTOMHBIN apXUB?

36. Kak co3marh caMopacnakOBbIBAIOIIUNCS apXUB?

37. Kax 3anucaTh O0JbIION apXUB Ha HECKOJIBKO JUCKOB?

' BO3JIE
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HNupopmanuoHHbIEe HCTOYHUKHU

1. ApXUBaTOPHI. [pe3enTarmsi. http://prezentacii.com/informatike/6285-
arhivator.html
2. ApPXHUBaTOPHI. [Tpe3enTanms. http://900igr.net/

prezentatsii/informatika/Arkhivator/Arkhivator.htmi

3. BeiOop onepanmonHoi cucteMsl. http://itcom.in.ua/stati/ operatsionnye-sistemy/77-
vybor-operatsionnoj-sistemy.html

tech/software/overview-operating-systems.html

4, OneparmoHHas cucreMa Windows TUTS «YaHUKOB)
http://composs.ru/operacionnaya-sistema-windows-7/

5. Cepsuchbie mporpammMbl Windows :http://www.windxp.com.ru/win7/articles33.htm
6. Category: Lossless compression algorithms [snexTponnsiii pecypc]. /URL:
http://en.wikipedia.org/wiki/ Category: Lossless_compression_algorithms
7.  RAR  [anextpommbiii  pecypc]. /URL http://ru.wikipedia.org/wiki/RAR
8. gzip [anekTponHbIi pecype]. — URL http://ru.wikipedia.org/wiki/Gzip

9. bzip2 [snexrponnsrii pecypc]. — URL http://ru.wikipedia.org/wiki/Bzip2

10. WInRAR archiver, a powerful tool to process RAR and ZIP files [snexTponHbIit
pecype]. — URL http://www.rarlab.com

11. File Compression Software — Compress files, decompress files — WinZip
[>nexTponnsIit pecypc]. — URL http://www.winzip.com/prodpagewz.htm

12. 7-Zip [anexTponnsIii pecype]. — URL http://www.7-zip.org
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http://www.windxp.com.ru/win7/articles33.htm
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http://ru.wikipedia.org/wiki/rar
http://ru.wikipedia.org/wiki/gzip
http://ru.wikipedia.org/wiki/bzip2
http://www.rarlab.com/
http://www.winzip.com/prodpagewz.htm
http://www.7-zip.org/
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25. Co3nanne Web crpanun cpeacrsamu MS Office

KpaTtkue TeopeTrnyeckue cBeIeHUsl.

1.Coznanune WEB-ctpanwir cpencrsamu Word.

B kayecTBe penakTopoB, yrporamnmx co3nanue Web-caitto, MOKHO HCIIOJIB30BaTh
npunoxkenus Microsoft Office — Word, Excel, PowerPoint u apyrue. Ilpu sTom
MOJIb30BaTENIb MOXKET He 3HaTh s3blk HTML u uMeTh NpuBBIYHYIO Cpeay IS
opopmienust nokymenra — WYSIWYG (uto Buxky, TO M mnomyyaio). OrpomHoe
KOJIMYECTBO Jroziel, wucnoyb3ytommx Word B cBoeil moBceqHEBHOH paboTe,
CTaHOBSTCS NOTEHIMAIbHBIMU pa3zpadoTunkamu HTML-nokymeHTOB.

Cosznath Web-cranuiy B WOrd MoHO IByMs crioco0aMu: ¢ TIOMOIIbIO MacTepa WIn
mrabsioHa, 1ud0 mpeobOpa3oBaB cymiecTByromui qokyment Word B ¢popmatr HTML.
[Tpu arom Word cam renepupyet taru HTML, XOTs 1 He ONTHMAaIBHBIM 00pa30OM.
[TepBoiii crioco6 coznanusi HTML-10KkyMEeHTOB J1IOCTaTOYHO MPOCT — HAJAO0 HavaTh
CO3/IaHME JIOKyMEHTa «C HyJIsS» U TOJBKO CJeloBaTh coBeTaM Macrtepa u
UCII0JI30BATh TE€ CPEJICTBA, KOTOPHIE UMEIOTCS B MEHIO ITPOTPAMMBI.

Bropoii crioco6 - npeobpazoBanue cymiectBytoiiero rokymenta Word B Tarm HTML
npu coxpanenuu ¢aitna-Word B dopmatre HTML. IIpeoOpazoBanue eCTECTBEHHO
MPUBOJUT K TOMY, YTO KaKHE-TO dJIEMEHTHI 0POpMIICHUS JOKYMEHTa OyAyT yTpayeHbI
WM U3MEHEHBI.

OpHoit U3 oTIMYUTENbHBIX 0coOeHHocTel HTML-10KkyMeHTOB sIBIsieTCS TO, UTO CaM
JIOKYMEHT COJIEPKUT TOJIBKO TEKCT, a BCE OCTaJbHBIE OOBEKTHI BCTPAUBAIOTCS B
JIOKYMEHT B MOMEHT €ro oToOpaxeHusi bpayzepoM ¢ mOMOIIbIO CIEIHATEHBIX TATOB U
xpansitcs otnenbHo. Ilpu  coxpanenun HTML-daitna B mecte pasmenieHus
nokymenta Word co3gaer Ha JUCKe MAarnkKy, B KOTOPYIO IMOMEIIAET COMYTCTBYIOIIUE
emy rpaduueckue sneMeHThl odopmiieHud. Hampumep, mpu coxpaHeHuu ¢aiina c
pucynkamu - frieds.htm, Word co3maer nanky frieds.files, B koTopoii 1 pa3MecTuT Bce
PUCYHKH.

[TosToMy TmpM CO3IaHUM caiiTa — TPYIIbl B3auMOCBs3aHHbIX \Web-cTpanwuil,
PEKOMEHyeTCsl TIOMEIIAaTh CAUT B OTHAEIBHYIO TAIKy, U TMPU TMEepEeMENICHUU WUIH
myOJUKAIMK caiiTa CTPOTO COXPAHATh BCIO BHYTPEHHIOIO CTPYKTYPY HamoK.

[Tpu noaroToBke myonukamnuu B lHTEpHET MaTepuaioB, co3aanusix B WOrd, mose3Ho
3HaTh OcoOeHHOCTH TpeoOpazoBanus B Qopmar HTML. Hekoropbie u3 Hux
PUBOASITCS HIDKE (Tabnuma 1).

Tabnuna 1

Onemenr pokymenta Word Ipeo6pasosanue Word - HTML

Pasmeps! mpugTos B Word usobpaxatorcst mpudtel ot 9 no 36 myHkToB. Pasmepsl
mpuproB HTML wusmensitorcs ot 1 mo 7 u cimyxkart bpaysepy
yKa3aHWeM Ha pa3Mep mpudra

TexkcToBble addexThl: | TekcToBbie 3p(eKTh He COXPAHSIOTCS, HO CaM TEKCT OCTAETCS

NPUNIOTHSTHIH, c TEHBIO,

YIJIOTHEHHBIX | T.JI.
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Onement nokymenta Word I[Tpeobpazosanne Word - HTML

Hauepranusi: OcraroTcsi, HO HEKOTOpBIC BH/bI NOAYEPKUBAHUS NIPE0OPasyroTCs B
TIOJTY>KHPHBIH, KyPCHB, | CIUIOIIHYIO JTHHUIO

TIO0TYCPKHUBAHHE

AHnManus Tekcra AHnMarus He COXpaHseTcs, HO TEeKCT octaercs. s mpupanus

TEKCTYy aHMMAIMOHHOTO 3((eKTa MOKHO HCIOIH30BATh OCTYIIYIO
cTpoky (maHesnb «\Web-koMnoHeHThI»)

I'paduka N3zobpaxenus npeodpaszyrorcst B popmar GIF v JPEG, ecnu onn
He OBUIM COXpaHEeHbl OO0 J3TOro B Takux Qopmarax. JIMHUK
npeoOpasyroTCs B rOPU3OHTATIbHBIC THHUH.

I'paduueckue 00beKTHI: aBTOPUTYPHI, | OO0BEKTH mpeoOpasytorcss B Qaiimsl  Gopmata GIF. B cpene

(UTYpHBII TEKCT, HAMIITUCH U TCHH penaktupoBanus Web-cTpaHHIIbI MOXKHO BCTaBUTh Tpaduueckue
cpeactsa «BcraBkay - «PUCYyHOK»
Ta6mme Ta6mmme mpeodpasyroTcs, OJTHAKO mapameTpFl, HE

nonnepxuBaemele HTML, He coxpanstorcs. Hampumep, 1nBeTHBIE
I'paHUIbl U T'PAHUIIBI HCpCMCHOﬁ IIUPUHBI

Hywmeparnust ctpanuil 1 KomoHTuTynbl | Tak kak gokymeHnT HTML cuuraercs omnoit Web-crpanuueii, To
HOHSTHE KOJIOHTHTYJIOB OTCYTCTBYET U HyMepallHsl He COXPaHsETCs

ITonst cTpaHWIl W MHOTOKOJIOHHBIH | UTOOBI COXPaHUTh pPa3METKy CTPaHHUIBI CIEIyeT HCIOJIb30BaTh
TEKCT TaOJIULIB

Crunu OmnpeneneHHble MOIB30BaTENIEM CTHIN HPeoOpas3yroTcss B MpsMoOe
(dhopMaTupoBaHue, eciii oHO nojaepkuBaeTcst HTML

[Mpu HeoOxomumoctu BctaBuTh Ha HTML-cTpanuny cobcrtBennsie Taru, B \Word
MPEAYCMOTPEHO HemocpeACcTBeHHOe penaktupoBanue HTML-koma. D10 MOXHO
cenaTh, BEI3BaB OKHO pefaktopa yepe3 MeHto «Buny - «Mcrtounnk HTMLy. o
TOTO, Kak NEpPEeUTH B 3TOT PEXKUM CIEIyeT cAenarb coxpaHeHue ¢aina. I[locne
3aBEpIICHUS PEJAaKTUPOBAHUS TIepe] 3aKpbITUEM OKHA, (aill Takke HYKHO
COXPaHUTb.

[pyras BO3MOKHOCTb — OTKPBITh IOKYMEHT B bpay3epe u BbI3BaTh MeHIO «Bun» - «B
Busie HTMLy. [To ymon4yanuio peakTUpOBaHUE BBITIONHSETCS B biokHOTE.

Xotrs Word otoOpakaeT MTOKYMEHT MpPaKTHYECKH B TOM JK€ BHJE, KaK OH B
nanpHelmemM OyneT BbITISAECT, B bpaysepe, mpenBaputenbHbiii mpocmotp Web-
JIOKYMEHTa MOYKHO BBITIOJIHUTh, He mokuaas Word.

Bua Beraska @opmatr  Ha puicyHke 1. mpuBeneHbl crocoObl 0TOOpa)ke€Husi JOKYMEHTa

B ofibumei Word, ycranarnmuBaembie B MeHIO «Bumy». IIpu Beioope «Web-
,|EG wieb-aoryment TOKYMEeHT» ¢ail oToOpakaeTcsl Tak, Kak OyJleT BBIMJISACTh B
Bl pasrersa crpariue bpay3zepe, ycraHOoBIEHHOM Ha KOMIbtoTepe. Uepes MeHto «Bumy
PucyHok 1 MO>KHO BEPHYTHCSI K OOBIYHOMY PEKUMY PabOThI C TOKYMEHTOM.
OCHOBHBIE TEPMHUHBbI
ASCIl (American Standard Code for information Interchange — Amepuxanckuii
CManHoapmmulil K00 O0Jisi 0OMeHa ungopmayueri) —  CEMHPA3PSTHBIN KOI JUIS

NpeCTaBACHHUS TEKCTOBOM MH(DOPMAITHH.

GIF (Graphics Interchange Format — ¢popmam obmena epagpuxoii) — UCTIONb3yeTCS
JUI HEMHOTOIIBETHBIX YETKUX M300paKCHHH, MMOACPKUBACT MPO3payHbIe 001aCTH U
AHMMAITHUIO.

HTML (Hyper Text Markup Language) — si3bIk pa3MeTKH THIIEPTEKCTOB.
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JPEG (Joint Photography Experts Group — obwedunennas epynna sxcnepmos no
Mawunou obpabomke ghomouszobpaicenuii) — pacpoCTpaHEeHHBINH (opMaT pacTpoBOn
rpaduKu, KOTOPBIA HICATBLHO MOAXOIUT IS CKaHUpyeMbIx ¢ororpaduii. Web-page
(Web-cmpanuya) — >nekTpoHHBIH JAOKYMEHT, MPEIHA3HAYCHHBIA IS pa3MEIICHUS
(pasmemennsiii) B Uurepuer. Web-site (Web-caiim) — coBokynuocts Web-ctpanuii,
CBSI3AHHBIX MEXIy COOOW TEMOW, THIEPCChIIKAMHA U OJU3KHM PaCIOJOKEHUEM B
HNuTepHer.

Web server (Web-cepsep) — cepBep, IpeaHasHaueHHBbIA s pasmerienus Web-
caiiToB B IHTEpHET, 1 MPEIOCTABIISIONINN YCIYyTH TI0 3aMpocaM KIMEHTOB.

WYSIWYG (What You See Is What You Get — umo suoicy, mo u umero) — THI
PETaKTOPOB, B KOTOPHIX JOKYMEHT OTOOpa)kaeTcsl Tak, Kak OH Oy[eT HamedaTaH WiIH
npeacraBiacH B IHTEpHET.

Paccmompum smanwvr cozoanus WEB-cmpanuy.

1. Ha paboyem aucke mOATOTOBHTH IMAIKY IS pa3MelieHusT Bammx T0KyMeHTOB.

2. Coznate nokymMeHT Word creayromero coaep:kanusi.

['maBHbIN 3aronoBok, Harpumep OO0bekT WordArt:

0 colg

Hanee 3 — 4 ab3ana 0 cCBOeM NMPOUCXOKACHUH (KpaTKasi aBToOnorpadus).

3aTeM pa3MeCTUTh TEKCT:

«/lanee Bbl MmokeTe y3HATh TOAPOOHOCTH:»

U co3naTh ornaBieHue, COCTOSIIEE, HAPUMED, U3 2-X MTYHKTOB.

Mou yeneuenus Mou opy3vs

3. OpopMUTH TOKYMEHT U COXPAHHUTh B CBOCH MAarKe Ha >KECTKOM JIUCKE MO/l UMEHEM
main.doc.

4. Cozmate gokymeHT Word, mnocssimieHHbi Bammv yBinedenusiMm. CoOXpaHHTH
nokyment mox ummeneMm hobby.doc B cBoeii mamke. JIOKyMEHT IOJKEH OBIThH
oopMJIEH, UMETh HIDKHUM KOJIOHTUTYJ M KPOME TEKCTa COJIEPKAaTh PUCYHKHU.

5. Coznats kaury Excel ¢ Tabnuiield mo npuBeaeHHOMY 00pasily (puc. 2), COXpaHUTh
(i UMEHEM friends.xls.
JI71s BRIYMCTICHUS CPETHUX 3HAYCHUH JOJDKHBI OBITh MCTIOJNBE30BAHBI (hOpMY.ibi.

Mowu npy3bst

12095:1 Bo3zpacr Poct Bec
Bacs 18 189 90
CpenHee 3HaUYCHUE 27,5 176 71,75

Pucynoxk 2. [Tpumep tabmuier aiis ¢aiina friends.xls

1. [locTpoiiTe rpaduku, WUIIOCTPUPYIONIME CcBeaeHuss o Bammx npyseit.
Pacnionoxute rpaduku, noa Tabiuiiei, mogorHaTh pa3Mepbl TAOIHIIBI U TpadUKOB.

2. IToaroroBbTE JAUCT K MEYATH:

5.2.1. Hactpoute napametpsl BkiIaaku «CTpanuiia...» B pexxume [IpenBapurensHoro
IPOCMOTPA, CO3/1aTh KOJOHTUTYJIBI.



352

6. YcTaHoBUTE CBSI3M MEXIy NOKYMEHTaMU C MOMOIIBIO TUIEPCCHUIOK — TSI Y€ro
HE00X0IUMO:

1. OTKpBITH TJIaBHBIM JOKYMEHT main.doc M MOCIENI0BATENbHO BBIJIEISIS 3ar0J0BKH
paszenoB, 3akpenuTh 3a HUMHM runepcceliku  («MeHtoo - BceraButh») Ha
COOTBETCTBYIOLLUE TOKYMEHTBHI.

2. COoXpaHUTh TOKyMEHT U MPOBEPUTH pabOTOCIIOCOOHOCTD TUIlepcChUIKU. Bo3Bpar B
['maBHBIN JOKYMEHT BBIIOIHITH C TOMOLIBIO KHOIIKA '€ Ha nanemm UHCTPYMEHTOB
7. B rmaBHOM JOKYMEHTE yCTaHOBUTH 3aKJIaJKy Ha 3aroyioBok Mou yBnedyeHus. JlaTe
eil Ha3Banue «Xo06m». CoXxpaHUTh TOKYMEHT.

8. Co3math B KOHIIE Ka)XJOTO BCIOMOTATEIbHOTO JOKYMEHTa THIEPCCHUIKHU,
o0ecrneunBaroIre BO3BpaT B OCHOBHOM JTOKYMEHT.

1. [loArOTOBUTh PUCYHOK A OOECIeueHUs BO3BpaTa W3 BCHOMOIATEIbHBIX

JOKYMEHTOB B TJIaBHBIA. Hampumep, pucyHOK Gl MoxHO MOJYYHUTh C TOMOIIBIO
co3faHusl rpaduyecKkol KOMWU akTUBHOTO okHa B Oydepe (Alt+PrintScreen) u
JabHEHIIero peIakTUPOBaHuUs pUCYHKa B pefakTope Paint.

2. BctaBuTh B KOHEIl KaXJOTO M3 JOKYMEHTOB PUCYHOK M 3aKpEMHUTh 33 HUM
THIIEPCCBUIKY Ha JokyMeHT main.doc. B daiine hobby.doc rumepcchuika momkaa
oOecreunBaTh Mepexo]l Ha 3aKIaIKy «X000m».

9. CoxpaHHTh JIOKyMEHTHI U TIPOBEPUTH paOOTY TUIIEPCCHUIOK.

2. Co3zdanue epynnvr _ceszannvix  \Web-cmpanuy, memodom npeobpazosanus
1n0020MOBIeHHbIX OOKYMEHMOB.

1. TToaroroBwTe manky st Web-noxkymentoB ¢ umenem My Web.

2. [TociienoBatensHO pacKpbhIBasi MOATOTOBJICHHBIC paHEe TIOKYMEHTHI, COXPAaHUTE UX
B namnke My Web, yKa3aB
Tun ¢aitna: Web-ctpanuma (*.htm; *.html)

3. 3aKphITh BCE JOKYMEHTHI, IPOAHATM3UPOBATH W3MEHCHUsS, MPOW3OIICIIINE B
CTPYKTYpE TaIoK.

10. IMpocmotpets Web-nokymeHTsl, HaunHas ¢ main.htm. IpoananusupoBaTh, Kakue
AJIEMEHTHI JOKYMEHTOB M3MEHWINCH W BOBCE Mcue3nu. CaenaTh MOMBITKY CAeNaTh
NEPexXo/I M0 THIEPCChUIKE. YOCIUThCs B TOM, 4TO CBsizu Mexay Web-crpanuriamu
HY)KJAIOTCS B peJaKTHPOBAHHUH.

11. OrpenaktupoBaTh \Web-10KyMeHTbI, W3MEHHUTh THIIEPCCHUIKH, BBIIOJHUTH
JIOTIOJIHUTENIbHOE O(popMIIeHHE.

Buumanme: Jlns mnepexoma u3 bpaysepe B pexuM peAaKTUPOBAHUS HYKHO
BOCIIOJIb30BaThCsl MeHIo «®Paitm» - «IIpaButhk B Microsoft Word for Windowsy wniu

KHOTIKOM "/ Ha maHeNMM UHCTPYMEHTOB.
12. CoxpaHHUTh M 3aKpBITh BCE JIOKYMEHTHI, ckomupoBaTh nanky My Web na auck
A:. TlpenwsaButh padoty Web-ctpanun npenoaasareso.

3. Cozoanue noswvix Web-ooxymenmos ¢ nomowwio npunoacenuu MS Office
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1. ITo3HAaKOMHUTBCS CO CTPYKTYPOM U COCTAaBOM MHOTOCTPAHHYHOTO THIIEPTEKCTOBOTO
JIOKYMEHTa, 00BEIMHSIONIET0 YEThIPE CTPAHULIBI (CM. PUIIOKEHHE).

2. Co3nath manky ¢ umeHem Presentation, a B Heil mamky juis Bammx puUCYHKOB -
Gallery.

3. [loaroToBUTh PUCYHKH JUISl BKIIOUYEHHUS HMX B COOTBETCTBYIOUIUME CTPAHUIIBL.
Coxpanuth ux B nanke Gallery B Bune otnenbHbix daiisioB ¢popmara bmp, gif nim
moboro npyroro ¢opmara, ucrnoibdyemoro B MurtepHer. OOpaTuTh BHUMaHUE Ha
pa3Mep pUCyHKOB U 00beM daiiinoB. O0beM (hailioB HE OJDKEH mpeBbimaTh 3 - 10
Kb.

4. Co3maTh OTHENBHBIM (aill Juisl KaXKIOM CTpaHMIBI C TOMOLIBIO TEKCTOBOIO
nporieccoa Word (ctp.1,2,4). Jns CtpaHuibl 3 HWCHOIB30BaTh TOTOBBIN (haili
friends.htm. Coxpansts daiinst B popmare htm wmu html B manke Presentation.

4.1. 3ammycTuth TekcToBBIM mporeccop WOrd u ¢ ero momomnipio co3laTh TIaBHYIO
CTpaHuIly, coxpaHuTh (aiiin B popmate html mox mmenem index.htm.,

4.11. 1lpuy  co3maHMM  CTPYKTYPpUPOBAaHHOIO  JOKYMEHTa  PEKOMEHIYEeTCs
UcnoJp30BaTh TadauIy. [locie pazmenieHns: 0ObEKTOB CHATH OOpamiieHUE TaOIHIIbI.
4.1.2. Bemmonuute  odopmiieHHEe  JOKyMeHTa. [[ins  TJIaBHOro  3aroJioBKOB
Ucrob30BaTh 00bekT WOrdArt, st mpodnx — CTUITb 3aroJIOBOK

4.1.3. Inst obopmiieHrs poHa UCTIOIB30BATh OJIUH M3 TEKCTYPHBIX CIIOCOOOB 3aJIUBKU
(mento «Dopmar» — «Don» — «CrocoObl 3aJTUBKU») WIH TEMAaTUYeCKoe oopmiieHne
(mento «Dopmar» — «Temay).

4.1.4. TIpocMoTpeTh B Opoy3epe UBMEHEHHS B CTPYKTYpE MaroK, IPOU30IIEAIINE TpU
coxpanennn Web-ctpannuku. OTKPBITh CO3JJAHHYIO CTPAHHMILY, TPH HEOOXOAMMOCTH
OTPEIaKTHPOBATh €€.

4.2. Co3aTh BTOPYIO CTPaHHUILy caiiTa ¢ moMoIsio peaakropa Word.

4.2.1. Ilns co3maHMsl JOKYMEHTA BOCIIOJIB30BAaThCA TYHKTOM MeHI —«Daitmy»-
«Co3matb», B OTKpBIBIIEMCSl AHanoroBoM okHe «Co3maHue AOKYMEHTa» BBIOpaTh
Bkianky «WEB-cranuus» u nuktorpammy «Hoas WEB-cTtpanuna». CoxpaHuTthb
yrctyro WEB-cTpanuiy B manke Presentation, maB cTpaHuile UMs Ha aHTJIMHCKOM
sizpike childhood.htm

4.2.2. B xauectBe 3arosioBka "Moe neTcTBO" HCMOIB30BaTh becywyro cmpoky,
oToOpa3uB mpeaBaputenibHOo maHedb \Web-komnonentoB. [lo3HakomMuThCS ¢
napamerpamu beryiei cTpoku, HaCTPOUTH €€ TakK, YTOObl OHA MOSBISIACH HE OoJiee
2-X pa3.

4.2.3. PasMeTKy nJi1 pa3MelieHuss OOBEKTOB cJlieJlaTh C IOMOIIBI0  TaOJIHUIIBL.
Pucynok BcraButh u3 manku Gallery.

4.2.4. Opopmutb (HOH CTpaHUIIBI, UCTIOIB3YSl ABYXIBETHYIO T'PAJIMEHTHYIO 3aJIUBKY.
Br16paTs 11BeTa O13KHe K 1[BETY TEKCTYPhI WIIM TEMBI TJIABHON CTPAHUIIBL.

4.2.5. CoxpanuTh JOKYMEHT W mpocMoTpeTh ero B Internet Explorer. Ilpwu
HEO0OXOMMOCTU OTPEJAKTUPOBATb.

4.3. Co31aTh TPEThIO CTPAHUITY Ha OCHOBE co3manHoro B Yactu 1 daiina friends.htm.
4.3.1. CxonmpoBath (aiisl ¥ COMyTCTBYIONIYIO €My NanKy B manky Presentation.
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4.3.2. OtkpeiTh (aitn B bpayszepe, yOenuThcsi, YTO [OKYMEHT OTOOpaxkaercs
npaBuwiIbHO. [Ipyn HEOOXOIMMOCTH OTPEAAKTUPOBATD.

4.4. Co3naTh YETBEPTYIO CTPAHUILY CaiiTa ¢ MOMOIIbI0 penakropa \Word.

4.4.1. TlonroroButh pucyHoK — Buj 3aanust ['YT co ctoporsl Mok (HalTH cTaphlii
caiitr ['VT). Coxpanuth pucyHok B nanke Gallery.

4.4.2. Co3nath daiin B manke Presentation, ¢ umenem university.htm.

4.4.3. BcraButhb B (paitnn pucyHok — Bua 31aHus 'Y T, npenBapuTenbHO COXpaHEHHBIH
B manke Gallery. CkonupoBaTh MM BBECTH DJICKTPOHHBIA aJpec yHHUBEPCHTETA.
Hanucate Heckonbko (pa3 o Bamem daxynbrere U BCTaBUTh THIEPCCHUIKY Ha CAMT
dakynbTeTa.

5. YCTaHOBUTH CBSI3U MEXKIY JOKYMEHTaMU CalTa.

5.1. Otkpeite B Word mokyment index.htm, m mociemoBaTebHO BBIICIAS MYHKTHI
"Conepkanus", BCTABUTh THIIEPCCBUIKK HA COOTBETCTBYIOIIUE JOKYMEHTHI.

5.2. Coxpanuth (aitn u OOHOBUTH e€ro mpocMoTp B Opaysepe. IIpoBeputh
MPaBUIBHOCTD BBIOJIHEHUS IIEPEXOA0B 10 THIIEPCCHUIKAM.

6. BctaBuTh B KOHENl KaXIOr0 U3 JTOKYMEHTOB PHCYHOK ( fa ). Coznatb
TUMEPCChUTKHA, 00ECTIeYNBAIOIINEe BO3BpPAT B TJABHBIM JOKYMEHT, 3aKpEelHB U3 3a
PUCYHKOM.

Buumanue! PuCyHOK /11 NEpPEXOJ0B HA TJIABHYIO CTPAHUIy TaKXke JIOJKEH
HaxoauThes B manke Gallery.

7. CoxpaHuTh U3MEHEHUS B (ailyiax 1 0OHOBUTH MPOCcMOTp caiita B Internet Explorer.
8. IIpocMoTpeTh cojepkaHue KakJIOro M3 BHOBb CO3/MaHHBIX (aiiaoB B (opmate
HTML.

8.1. HaiiTu Toru, oOecreuynBaore BCTaBKY THIEPCCHIIOK, PUCYHKOB.

8.2. Yoenutbcsi, 4TO CCHUIKM Ha PHCYHKHM HMEIOT OTHOCUTENBHYIO ajpecaiuio. B
MPOTUBHOM CITy4ae OTPEJAKTUPOBATH UX.

9. CkomnupoBaTh marnky Presentation co Bcem ee COIep)KUMbIM Ha JHUCKa A: WM Ha
muck C: B manky Temp. IIporectupoBath paboTy caiiTa, 3allyCTHB €T0 TPOCMOTp U3
HOBOT'O MECTa pa3MeIeHUsI.

10. [IpenpsaBute mnpenojaBarento Bam caiiT, HauaB €ro MNPOCMOTP C TJIABHOM
CTPaHMIIBI.

IIpumeyanue: TUNIOBas CTPYKTYpa U COAEPKaHUE CalTa.

W |

Cmpanuya 1 (enasuas cmpanuya)
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[IpuBercTBHE
Conepxanue
Moe oemcmeo
(ccbuika Ha cTp. 2)
Mou yeneuenus
(ccbuika Ha cTp. 3)
Mou ynusepcumemoi [MTumnre MHE
(cchinka Ha cTp. 4) (ampec e-mail)
Cmpanuya 2 (Moe oemcmao)

Moe nercTBO

dotorpadus Tekcr

WJIH PUCYHOK (komMeHTapuu K pororpadumn)
Tekct

(HECKOJIBKO CTPOK Ha 3a/IaHHYIO TEMY)

PucyHnox JSRI05
[IpencraBnenue —  KpaTKoe ¢ororpadpus
pe3roMe

Cmpanuya 3 (Mou Opy3vsy) — ucnonvzosamv panee coszoannviti \Web-doxymenm
friends.htm, co3ganuslii ¢ momorisro Excel.

Cmpanuya 4 (Mou ynueepcumemot)

[lonnoe Ha3zBanuwe YHuBepcutera, aapec caiita ['YT, kaprunka c Qororpadueii
raBHoOro 3xanusa ['YT

O Bamewm ¢akynpTere, cchlika Ha caidT Baiero daxyinbrera.

ITopsiaoK BBINIOJTHEHUS

1. M3yuuTe TeOpeTUYECKUd MaTepual.

2. Coznaiite  WEB- crTpanmily pacCMOTPEHHBIMH B TEOPETHUECKUX CBEACHUIX
crnocobamMu (coAep’KaHWE CTpPaHUIl cailTa MOXKET ObITh BBHIOPAaHO HAa YCMOTpPEHUE
aBTOpa).

3. OdbopmuTe OTYET, BKIIOYAIOIINNA CCBUIKY HAa CO3[aHHBIN CallT, TEKCT CO3AAHHOTO
¢aitna, CKpUHIIOTHI OCHOBHBIX PEKUMOB paOOThI, OTBETH HA KOHTPOJIbHBIE BOIIPOCHI.

KoHTpoJibHBIE BONIPOCHI

1. Kakumu criocodamu MoxHO co3nath Web-ctpanuity B Word?

2. Kax Word u3meHseT cTpykTypy HamoK Ha JIMCKE IpU COXpaHEeHWH HOBOMl Web-
CTpaHUIIbI?

3. Kakue HOBbIe TipreMbl 0(GOPMIICHHUS JTOKYMEHTa MOSIBIISAIOTCSA mpu padote ¢ Web-
ctpanuamu? Kakue CTaHOBATCS HEIOCTYIIHBI?

4. Kak BCTaBUTb T'MIEPCCHUIKY Ha JIpyroil nokyMeHT? Kak BcTaBUTH puCyHOK?

5. Kak mnpocmotpers, oTtpenaktupoBaTh Toru HTML-mokymeHTa, co3gaHHOTO B
Word?
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26. ABTOMATH3HPOBAHHBbIH KOMILIEKC H3YYeHHs XapaKTePUCTUK ollepaTopa
IBM

Heanb paGoTbl: OBIaJcHUE HaBbIKAMU IMOATOTOBKH, MPOBEICHHUS M CHCTEMHOMU
00pabOTKM  pe3yJbTaTOB  HKCIEPUMEHTAa IO  MCCIEIOBAHUIO  MCHUXUYECKHUX
XapaKTEepPUCTUK COCTOSTHUS YelloBeka — oneparopa OBM.

KpaTtkue TeopeTrnueckue cBeJeHUsl.

OAHO M3 OCHOBHBIX 3BEHBHEB B OMOTEXHUYECKHUX CHUCTEMAaX COCTABIISIET MOBEACHHE
opraHu3Ma JJisi JOCTHXKEHUS LIeJIel CBOEro CYIIECTBOBaHUs (3kU3HeoOecreueHus) B
YCIOBUSIX H3MEHSIOIMICHCA OKpY)KaloIlel Cpeapl MpU MOMOIIM W TOJ OOpaTHBIM
BO3/ICIICTBHEM  OKpPYKEHHBIX TEXHMYECKHMX cpeAcTB. Ecam  paccmaTpuBath
OMOMEACIIMHCKUIN acTeKT MPoOJIeMbl ONITUMH3ALNH (YOBIECTBOPSEMOCTH ) MOJJOOHOTO
NOBEJACHUS, TO B KAyeCTBE OpraHu3Ma OOBIYHO pPACCMATPUBAETCS YEJIOBEK, a
XapaKTEPUCTHKHU €T0 MOBEACHHS OOBIYHO HOCAT MICUXOCOMATUYECKUI XapaKTep.

[Ipr HEMOCPEACTBEHHOM KOHTAKTE YEJIOBEKA C OKPYKAIOWIEH CpElIoM B MPOIECCE
YIIOBJIETBOPEHUS] MOTPEOHOCTEN CyIIECTBOBAHUS CBOEH MOMYJSLUMU Ha YPOBHE
OOBIYHBIX OpPraHOB YYBCTB BO3HUKHOBEHUS JUCKOM(OPTHBIX CHUTyalluil CpeaHe
BepoATHO. Ho eciau B 3TOM 1ENOYKM MOSBISIOTCA «YCHJIMTEIN» OPraHOB YYBCTB, a
MMEHHO TAaKOBBIMHU SIBJIAIOTCS MH(GOPMALMOHHO-U3MEPUTENbHBIE MPUOOPHl C U 0e3
UHTEJJIEKTYyaJbHBIM HMHTEp(EicoM, TO HalpsHDKEHUE, MPUBOASILEE NPU AJIUTEIBHOM
BO3/JCICTBUM K TUCKOM(OPTY, PE3KO HapacTaeT (B OCHOBHOM H3-3a IEPEHACHIIICHUS
MH(GOPMAIMOHHOTO KaHaja B CUTYallUM CJEICTBUU HECOIVIACOBAHUS CKOPOCTEH U
o0beMa mepeaaBaeMoi U ycBosemoit nadopmanun). BzanmoneicTBre 4eaoBe4eCKoro
opraHuzmMa ¢ MHGOPMAIMOHHO-U3MEPUTEIBHBIMU TPUOOpaMu M HUHPOPMALUOHHO-
YIOPABJISIIOIIMMHI OpraHaMy MOJYyYrJI0 Ha3BaHHUE ONEPATOPCKOM AETAIBHOCTH.
Henpemennoe ycioBue 3(P(EKTUBHOTO MNPOTEKAHMS JIFOOOrO BHJAa YEIOBEUECKOU
JEeATEIbHOCTH - 3TO BHUMaHUe. Oco0yro, MPAKTUYECKYI0 3HAYMMOCTh UCCIIEI0BAHUS
CBOWCTB BHHMAaHHMS TPUHOOpPETaeT MpPH aHajdu3e U ONTUMHU3ALUU TPYHAOBOH
NeSITeNIbHOCTH. VI3MeHeHe U coliep KaHue XapakTepa Tpy/a MOCTOSHHO NMPEIbsIBIsET
BO3pacTallee TpeOOBaHHS K CEHCOPHOMY BHHMMAHMIO, KOTOPOE XapaKTepU3yeTcs
TaKUMU  TapaMeTpaMu  Kak:  CEJeKTUBHOCTb,  IEPEKIYaeMOCTb,  OOBEM,
pacnpeaensieMocTb, yCTOWYMBOCTh U KOHIIEHTPUPOBAHHOCTb.

CenekmusHocmov 6HUMAHUS XaPAKTEPU3YET HAMPABICHHOCTD JIEATEIbHOCTH YEI0BEKa
KaK 3BEHO 3PraTU4YeCcKOi CHUCTEMBI M0 nepepadoTke WHGOpPMaAIMU HAa OrPaHUUYCHHYIO
YacTh HAJIMYHOTO BXOJld, YTO TO3BOJIAECT BBIICIUTh B TPAKTHUYECKUX CHUTYAIHsIX
PEJIEBAaHTHYI0 M 3HAYMMYI0 HHGOpPMAIMI0O W aKTUBHO MOJABISATh HE3HAUYMMBIA W
upeneBaHTHBIA (OHBI. VI3MEHEHHE CEeNeKTMBHOCTH CEHCOPHOTO BHUMAHUS MOXKET
CIIY’)KUTh ~ WHAMKATOPOM  HM3MEHEHWH  (YHKIMOHAIBHOTO  COCTOSHUS U
paboTOCIOCOOHOCTH YeIOBEKA.

llepexnouaemocms 6HUMAaHUS SABISETCS CBOMCTBOM YEJIOBEYECKON IEATEIBHOCTH,
KOTOPOE€ XapaKTEepU3yeT CIOCOOHOCTh CyObEeKTa T'MOKO M3MEHATh HAIpaBICHHOCTD
pa3IMUYHBIX TICUXUYECKHX TMPOLIECCOB B COOTBETCTBUU C TEKYUIUM H3MEHEHHEM
nesiTenbHOCTH ((QyHKImoHupoBanus Ouonorunyeckoit yactu B bTC).
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Obvem 6HUMAaHUsL XAPAKTEPU3YETCS CIIOCOOHOCTHIO YEJIOBEKa OJHOBPEMEHHO
OXBaThIBaTh OMPEICICHHOE YHCIO CYOOJHOPOJHBIX OOBEKTOB. KommdaecTBo
OJTHOBPEMEHHO BOCIIPUHUMAEMBbIX  OOBEKTOB IPUHHUMACTCS B  KauyecTBe
XapaKTepUCTUKH 0ObeMa BHUMaHuUs. IlocienHuii B OoJbIIe CTENEHW 3aBUCHUT OT
YMEHHUsI Y€JIOBEKA OCMBICIICHHO CBS3BIBATh U CTPYKTYHPOBATh HHGOPMAITHIO.

C oObemMOoM BHHMMaHUA TECHO CBs3aHa  Takasd  XapaKTepUCTHKA,  Kak
pacnpeoensiemMocms 3pUmenbHo20 GHUMAHUS, KOTOpas 3aKI04YaeTcsl B CIIOCOOHOCTH
YeJI0BEKa OJJTHOBPEMEHHO KOHILICHTPUPOBATH BHUMAHNUE HA HECKOJIBKUX Pa3HOPOJIHBIX
00BbEKTaX.

Yemotiuueocmv  6Humanuss TECHO CBSi3aHa C  IIOKa3aTesIMH  CTAOMIIBHOCTH
JESITEIbHOCTH YE€JIOBEYECKOTO OPraHn3Ma Ha MPOTSKEHUU 3aIaHHOTO BPEMEHU.
Konyenmpuposannocmo BHUMAHUSL XapaKTepU3yeT WHTEHCUBHOCTD
COCPENOTOYEHHOCTH 4esoBeka. OHa NpearnonaraeT akTUBHOE W HAIPaBJIECHHOE
Cy>KEHHE BHUMAHUS HA OJTHOM WJIM HECKOJIbKMX CUTYAIMOHHBIX 3JIEMEHTOB U YMECHUE
OTCTPAHUTCS OT momeXx (He3Haunmoul st Ouonoruueckoit yactu bTC B Tekymiumii
MOMEHT BpeMeHHU UH(pOpMaIun).

OcHOBHBIMH ~ (DYHKITMOHATBHBIMU ~ €MHUIIAMH, XapPaKTEPU3YIOIIUMU COCTOSHHE
CEHCOPHBIX CHCTEM, SBIIIOTCA IIOKa3aTead HX aOCOJIOTHONW M Pa3HO3HOCTHOMN
JyBCTBUTEJIBHOCTEH, CBs3aHHbIE OOpAaTHOW 3aBUCHMOCTBIO C  IIOKa3aTeJIsIMU
aOCOJIFOTHBIX M Pa3HOCTHBIX IOPOroB. M3MepeHHWe MaHHBIX TIOPOTOB Tpedyer
CTPOTOTO KOHTPOJISI MHOTHUX IEPEMEHHBIX, - KaK IPEIbSIBIIEMOro (HU3NYECKOTro
CTUMYJIa, TaK W YCJIOBHUM IIPOBEACHUSA MCCIECI0BAaHMNA. BHEIHUM BbIpa)KEHUEM
MICUXWYECKUX TMPOIECCOB, OOECMEUMBAIOIIUX JCHUCTBEHHYIO MPAKTUYECKYIO CBS3b
YEJIOBEKA C OKPYKAIOIIUM MUPOM, SIBIISIETCA IICUXOMOTOPHKA.

dopManbHO, ICUXOMOTOPHBIE TPOLECCHI XapaKTEPUIYIOTCA MTOKA3aTENSIMU CKOPOCTH,
TOYHOCTH, TEMIMAa, BBIHOCIMBOCTH, CHIJIbI, KOOPAWHHUPOBAHHOCTH. [Ipuuem,
MHTEJUICKTyall3alKsl COBPEMEHHOIO TpyAa YMEHBIIAET YICIbHBIM BEC B
MIPOU3BOJICTBEHHBIX CUJIOBBIX JIBUKEHUSX,- IPU 3TOM PACTYT TpeOOBaHUS K CKOPOCTH
U TOYHOCTH. BhImensnokeHHOe BbI3bIBACT INpeoOpa3oBaHWE Ha COBPEMEHHOM
MPOU3BOJICTBE JIOKAJHHOM MBIIICYHOM HArpy3Kd TIpU OTPAHUYCHUH OOIIeH
MMOIBUKHOCTH.

HemanoBaxHOW XapaKTEpUCTUKOW B IEMAX OOpATHOW CBS3M B YHPABJISIONIUAX
koHTypax BTC sBiseTcss mamsTh, Kak OMOJIOTUYECKOM, TaK M TEXHUUYECKOW YaCTIX
cucteMbl. M eciim BTOpasi HOCUT B OCHOBHOM MACCUBHBIN XapaKTep OTCICKUBAHUS U
M3MEHEHUS YCTaBOK, TO MEPBas - aKTUBHBIX.

buonamsth, (B 4aCTHOCTH, UYEJIOBEUECKOTO OPraHU3Ma) - 3TO MPOIECC MCUXUUECKOTO
OTPaXXEHUSI TPOILIOrO ONbITa MOCPEACTBOM €r0 3aleyaTieHHs, COXpPAHEHUS U
BOCIIPOU3BEACHUS.

CornacHO KOHIIENIIMM KOTHUTHUBHOW TICUXOJIOTHH, MaMSATh BKIIIOYAeT B ceOs TpH
0JIOKa: CEHCOpHas NaMsTh, KPAaTKOBPEMEHHAs OIepaTHBHAas U JIOJTOBpPEMEHHas
namsaTi. CUATAETCA, UTO CEHCOPHAs MaMsTh CBA3aHa C KPAaTKOCPOYHBIMU ITpoIieccaMu
MOCJEACTBUA B CEHCOPHBIX CHUCTEMax (HAIpUMEpP, 3PUTENIbHOW) M TMO3BOJISIET B
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TEUECHUU MIUUTMCEKYH]] COXPAaHWTh B MOJAIBHO-CIICIU(PHUUIECKOM BHIIE CIIEIbI
pasIpakuTenell BO BCEM WX YyBCTBUTEILHOM MHOTOOOpA3HH.

B Tabnuue 1 npuBeneHa o0600IIeHHAs CTPYKTYypHAas CXeMa JMArHOCTUKU OCHOBHBIX
MICUXUYECKUX CBOMCTB YEOBEYECKOTO OpraHu3Ma, pabOTaloIIer0 B TEXHHUYECKOM
KOHTaKTe C OKpyxkatouiei cpenoi. C MoMomIbI0 pa3audHbIX METOJIUK, PeaTu3yeMbIX
COOTBETCTBYIOIIEH OaTapeeil TeCTOB, OCYIIECTBISETCA PErHCTpallvs ONpeleIeHHBIX
noKasaTesield, XapaKTepHU3yIOIIMX COCTOSTHUE BHHUMAHMS, TMaMsTH, CEHCOPHBIX
MPOLIECCOB, TICUXOMOTOPUKH. biokom BbiOOpa (HAacTpoWku) HHPOPMATUBHBIX
MPU3HAKOB OCYIIECTBISETCS OTOOP TE€X M3 HUX, KOTOPbIE HanboJiee YyBCTBUTEIBHBI K
XapaKTepy pelraeMon 3a1a4nu-uccie10BaHus.

Tabnuna 1
[Tamsars IIcuxomoTopurka
Buumanue
CeNneKTUBHOCTh CeHncopnas Koopaunanus
IlepeknrouaeMoCTh OunbTpanys Ckopoctb
O6bem IIepekonupos. TouHOCTH
Pacnpenensemoctb KparkoBpewm. Cuna
Y CTONYUBOCTH [ToBTOpEHME BrrHocnuBocTh
KoHueHTprupoBaHHOCTH Temn
CeHCOpHBIE CUCTEMBI MpleHue JInyHoCTB
3purenbHast [TonsTuiinoe TecToBBIE ONPOCHUKHU
CnyxoBas Harnsaano-neiictBeHHoe KonpopmHocTb
Kunecrernueckas I'pynnosas
AKTHUBHOCTB|
Uccnenosarens Cucrema TMarHOCTUKH Br16op
MH(OPMATUBHBIX
MPU3HAKOB
[Ipy BbIMOTHEHWMM J1a0OPATOPHOM  PadOTBI  OCYIIECTBISETCS  TECTUPOBAHHE

MICUXUYECKUX XAPAKTEPUCTHK OIMEPATOPCKON NEATEbHOCTH IO PsAy METOJIUK,
OOJBITMHCTBO M3 KOTOPHIX OPraHM30BaHbI TaK, YTO BHE 3aBUCUMOCTH OT U3MEPSIEMBIX
MPU3HAKOB  BBIXOJHBIMU  JIAaHHBIMU  SBJSIFOTCS ~ HEKOTOpbhIE  KOA(DPHUITUEHTHI
GyHKIIMOHATBHO-UJIGHTUYHBIM ~ 00pa30M  3aBUCHUMBIE OT: CpPEIHEr0 BpEMEHU
JATEHTHOTO TIEPHOJa pEaKlUu, CPeaHEro pazdpoca 3TOr0 BPEMEHHM W KadecTBa
OTBETOB. TeMIT M CII0XOCTh JUArHOCTUYECKOTO TIPOIlecca YCTAHABJIMBACTCS B
WHTEPAKTUBHOM PEKHME MCCIICIOBATEIICM.

Jlnst  WccnenoBaHUS  CENIGKTMBHOCTH — 3PUTEILHOTO  BHUMAHUSA — IIpeIjiaractcs
ciemyromias MeTojauka. MCmbITyeMOMy Ha SKpaHe MOHHTOpaA MPEABSABISIOTCS B
CIIy9aifHOM TIOPSIIKE M B 3aIaHHOM TeMIIe IUPPBI HATypaIbHOTO Psa M U3MEPICTCS
CpelIHee BpeMsl €r0 PEaKIM{d Ha WX TOsBICHHE. 3aTeM HU(PBI MPEIbIBISIOTCS Ha
¢doHe BU3yaIpbHOTO IITyMa. B UTOre paccUMTHIBAETCS MOKa3aTelb:

CB = to*(N-Co)/(tn*(N-Cn)), (1)

rae to, tn - cpemHee BpeMsi Oro3HaHus udp 0€3 MoMeX U ¢ TIOMEXOH,
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Co, Cn - yucno ommOOK UCIIBITYeMOT0 03 TOMEX U C TIOMEXOH,

N - 4KCIIO IpeIbABICHUNA CTUMYIA.

[Tpu nccnenoBaHUM MEPEKITI0OYAEMOCTH HCIIBITYEMOMY IpeJjlaraeTcs pearupoBaTh Ha
OJIMH W3 JIBYX MPEIyNpPEIUTEIbHBIX CUTHAIOB («0» M «1»; «4eT» - «HEYeT») M Ha
OJIUH IyCKOBOH («*»). IIpM TMOSBICHWUM TEPBOrO CHUTHAJIA HCIBITYEMBIH O0XKHJIaeT
MOSIBJICHUE IIYCKOBOTO M KaK MOXXHO OBICTpee HaXKMMaeT Ha OIPEIeICHHYIO
GYyHKIMOHAIBHYIO KjaBumry. [IpM TOSBICHUM BTOPOTO IPEAYIPEAUTEIHHOTO
CHUTHAJIa HCIBITYEeMbIH Ha)XXKMMAaceT Ha KIABHINY IIOCIIC HMCUYC3HOBCHHS ITyCKOBOTO
curHama. TeM caMbIM MPOBEPSACTCS YMCHHUE 4YEIIOBEKa KaK 3BEHA JIPraTudecKoi
CHCTEMBI THOKO pearupoBaTh Ha W3MCHCHHE CYIISCTBYIOIICH YCTaHOBKH. B KoHIle
9KCIIEPUMEHTA PACCUYMTHIBACTCS TIOKA3aTEIIb:

I[IB=N*t/(N-C) , (2)

rae C - 9uciio omuooK, t - cpeiHee BpeMsl peaKIIHH.

JUIs  uccienoBaHUS — YCTOWYWMBOCTH  BHHUMAHHUS —TpeJUIaracTcsl METOJAHWKa, B
COOTBETCTBHH C KOTOPOW HCHBITYEMOMY B CIy4alHOM IOPSIKE IPEIbABISIOTCS
1upbl HATYPAJIBHOTO Psiia, KOTOPHIC OH JOJOKCH KJIACCH(HUIMPOBATH IO IPaBUIY:
P TTOSBJICHUU YETHOM IU(MPHI HAXKMMACT HA OJHY KJIABHINY, HCYCTHOU - APYTYIO.
HaxaTue mpuBOJUT K MIHOBEHHOM cMeHE IU(phl. CpeHssI CKOPOCTh PEaKIMK MpU
TOM XapaKTEPHU3yeT TEMIT IICUXHYECKHUX IPOIECCOB. B HTOre paccUuThIBACTCS

NOKa3aTelb:
YB =N*(t-M()/((N-C)*M(t)) (3)

[Ipn peanuzanuum METOAMKU «IOMCKA CHTHajla B IIYME» TECTUPYETCS COCTOSHUE
OJIoKa CEHCOpPHOM TaMATH, omepauuid (QUIbTpaUUU U  MNEPEKOJUPOBAHUS
uHpopmanuu. B onpeneneHHOM 3KCIEPUMEHTATOPOM TEMIIE Ha 3KpaHe MOHUTOpA
nosiBisieTcss 1udpa HATYpPaJIbHOrO PsAJa, BBINOIHSIOWAS POJIb MHCTPYKLUHMH. 3aTeM
NPEABABISIETCS  MOCIEIO0BATENBHOCTh HEMOBTOpAOMUXCA LHUdp. HMcnbiTyemslid
JOJDKEH  yKa3aTh (HaXaTHeM  ONpelesieHHOM  (QYHKIMOHAJIBHOW  KJIABUIIM)
IPUCYTCTBOBAJIA JIU B MOCIIEAOBATEILHOCTH LIU(PPA - UHCTPYKIUSI.

[Ipyn peasm3anu METOIHWKH «OIO3HAHME» HCIIBITYEMOMY BHAuaje IpelaracTcus
HIECTh HATypalbHbIX LU(P-CTUMYJOB, IOCIE YEro HCHBITYEMbIH JOKEH yKa3aTh
OTCYTCTBYIOITYIO ITU(DY.

[Ipn peanuzauuu METOAUKHA «BOCHPOU3BEACHHE» TECTUPYETCS COCTOSIHHE
KPaTKOBPEMEHHOM TMaMsiITH M omepauud MnoBTopeHus. Ha »skpaHe aucrues
NpEeAbIBISIETCSl  CllydailHass  HEMOBTOPSIOWIASACS — IOCJIENOBAaTEIbHOCTh  LIUPP
HaTypajdbHOTO psna. OT HCOBITYeMOro TpedyeTcsl MOCiEe €ro HMCYE3HOBEHMS Kak
MO>KHO OBICTpEE U TOUHEE BOCIIPOM3BECTH 33JJaHHYIO TIOCIEI0BATENbHOCTb.

[Ipu peanuzanyu METOJUKH OMNpENeSieHUE OTCYTCTBYIOLIEH LUQPPHI UCHBITYEMOMY
NPEeAbABISIETCS] ClydaiiHasi HEMOBTOPSIIOUIASCSA IOCIEeI0BATENbHOCTh HATYPAIbHOIO
psina, 3aTeM OHAa MCYE3aeT U Yepe3 OIpPEACNICHHOE BpeMs MPEAbSBISIETCS BHOBb, HO
0e3 ogHOM HUGPHI.

HcnbiTyeMplii TOHKEH KaK MOXKHO OBICTpee BOCIIPOU3BECTH ATy IU(DpYy.
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Bo Bcex mMmepeunciIeHHBIX METOJUKAX PaCCUMTHIBACTCS IIOKAa3aTeNlb, AHAJIOTUIHO
dbopmye (2).

M3MepeHne CrocoOHOCTH K OICHKE BEJIMYMHBI T€OMETPUYCCKHX Pa3MEpPOB (DJIEMEHT
MBICJIMTEIBHOTO TIPOIIeCcCa) OCYIIECTBIIACTCS CICAYIONMM o0pa3oM. B jeBom
BEPXHEM YIUIy 93KpaHa MOHHTOpa HW300paKkaeTcs METPUYCCKUN  STAJIOH.
HcnpiTyeMOMy TIPEIbsBISIOTCS KBapaThl pa3HbIX pa3MepoB. Tpedyercss Kak MOXKHO
ObICTpee yKa3aThb pa3Mep CTOPOHBI  KBajpaTa B CIUHMIIAX METPUKH ISTaJOHA.
dukcupyeTcs pa3sHOCTh MEXAY HCTHHHBIMH pa3MepaMud (UTyp W pa3Mepamu,
OIPE/ICIICHHBIMHU MCITBITYEMBIM, a TaK JK€ CPEIHEee BPeMs PEeaKInu.

HccnenoBanue 3¢ HEKTUBHOCTH MaHUITYJIMPOBAHUS oOpazamu pa3Ho
OPUEHTHPOBAHHBIX OOBEKTOB (MPOILIECC AaCCOLMATUBHOTO MBIIIJICHHUS, OCOOCHHO
BXHBIA OIS YOPABISIOMIMX OBICTPHIMH  TPAHCIOPTHBIMH CpPEACTBAMH B

HKCTPEMAJIbHBIX YCIOBUSX) B COOTBETCTBMM C MeToaukoi Jleonosoit A.b.
OCYILECTBISAETCS clenayomuM oOpazom. Ha skpane MOHUTOpa NpEeAbABISIOTCS [IBE
CIIOXHBIE WJACHTHYHBIE T€OMETpUYecKue QuUrypsl (JieBas - DJTajoH). 3ajada
UCIIBITYEMOI'O COCTOUT B ONPENEIECHUU TOr0, B KAaKOM M3 YEThIpEX IOJOKECHUN
HaxXoAMTCA TMpaBasg @uUrypa IO OTHOLIEHHIO K JIEBOM: (QUIypbl OJMHAKOBO
OPUEHTUPOBaHbl Ha IUIOCKOCTH, 3€PKaJIbHO OTPAXXECHBI, IEPEBEPHYTHI, 3€PKaIbHO-
nepeBepHyThl. Dukcupyercs BpeMs JIATEHTHOIO IE€pHOJa U IPaBUIIBHOCTh OTBETA

(bopmyra (2)).

ITopsiiok BeINOTHEHUs1 padoTHhI.

1. U3yunTh TEOpETUUECKUN MaTEPHAL.

2. W3yunTh npuUHLMIBI pabOTBl C aBTOMATU3MPOBAHHOMW CHUCTEMOM OIEHKU
NICUXUYECKUX XapaKTEPUCTUK, MyTeM HHHUIMAIU3AIUU HCIOJHUTEIBHOrO (Qaiina u
u3ydeHus: uHtepdeiica cucteMbl. Ha 3TOM 3Tame CTyJIEHT OBJIaJE€BacT HaBBIKAMU
CaMOCTOATENILHOTO OCBOEHUs HOBoW wuH(popmarmu. IIporpammHoe obecneueHue
CHA0XKEHO JPY>KECTBEHHBIM MHTEp(EicOM M CTaHAAPTHU30BAHHBIM HCIIOIb30BAHUEM
dbynkuoHanpHbIX KiaBuil [I9BM. Ha manHOM 3Tame CTYIEHT JOJDKCH M3YYHTh: -
KaK 3amyckaTb CHCTEMY, - KaK HAacTpOUTh Oarapero TEeCTOB, - KaK MPOBECTH
TECTUPOBAHUE, - KaK 0TOOPA3UTh U 3a(pUKCUPOBATH pe3yIbTaT.

Ha Boinmonnenue nannoro stana orBoautcs 30-40 MUHyT.

3. IIpoBecTH UCClIeT0BaHUE CIAEAYIONX NCUXUUYECKUX XapAKTEPUCTHK:

- CEJICKTUBHOCTH BHUMAHUS,

- YCTOMYMBOCTH BHUMAaHMUS,

- IEPEKIIF0YaeMOCTH BHUMAHMS,

- IOMCKA CUTHAaJa B IIyMeE,

- OIpeieNIeHUs OTCYTCTBYIOLIEH U DpHI,

- BOCIIPOM3BOJUMOCTH YHCIIOBOTO PAJIA,

- OIpeIeNIEHNs TEOMETPUYECKOTO pa3Mepa (puUrypsl,

- MAHUITYJIUPOBAHUS OOBEKTAMH,

- ONIO3HAHMSI OTCYTCTBYIOIIETO 3eMeHTa /IUu(PHI B psiay/ CIEAYIOMUM 00pa3oM.
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3.1. He u3MeHssl cTaHIAapTHYIO LIBETOBYIO MAJIUTPY, HACTPOUTH OaTrapero TECTOB Ha
BBIIIOJIHEHHUE TOJIBKO OJJHOTO MCCIIEOBaHUsA € 15 mpeapsaBisieMbIMH CTUMYJIaMHU.

3.2. IlpoBectu uccneq0BaHUE CO CAEAYIOIMMMHI BpeMEHAMU IIPEAbIABICHUS CTUMYJIOB:
1, 2, 3, 4, 5, 10 cekynn u 3aduUKCHpPOBATH B TETPaaUd pPE3yJbTaT KaKJIOTrO
HKCIIEPUMEHTA.

3.3. IloBTOpUTH 11.3.2. B CIEAYIONIMX BapHaHTaX IBETOBOM MaJIUTPHI:

- ()OH YEpHBIN - CTUMYJT OCIIBIH,

- (hoH GBI - CTUMYJT YEPHBIH,

- ()OH JKENTHIN - CTUMYJT OCIIBIH.

4. Tlo naaHBIM 1.3 OPOPMUTH CIACAYIONIYIO TAOIHITY:

®amunusa, N.0. Jata poXKIACHUS nmon _ Meronuka
N omblTa 3HaueHUE MOoKa3aTes 0003HaYCHHNE

Trpen X1

I{Bet pona X2

I{BeT cTumyna X3

3HaueHHuE rokKazaTens X4

MICUXHYECKOMN XapaKTePUCTUKU

5. lloctpouTtk rpaduueckue 3apucumoctu X4-X1, X4-X2, X4-X3,

X4-F(X2,X3).

6. OcyniecTBUTH JIMHEHHYIO U HeMHEHYI0 uaeHTudukanuun X4=F(X1) ¢ moMoristo
uHcTpyMeHTtapus Excel.

[Ippumeuanne: n..5 U 6 TOPOBOAATCA BHE AYAUTOPHBIX 3aHATHW, B XOJE
CaMOCTOATENbHON pabOThI CTY/IEHTOB.

7. CnenaTh BBIBOJBI O: BIMSHUHM BPEMEHH MPEABSIBICHUS CTHUMYJIOB, COOTHOILIECHHS
BETOB ()OHa W CTHUMYyJa Ha 3HAUEHUE COOTBETCTBYIOLIUX 3aperMCTPUPOBAHHBIX
nokaszarenen, chopMyJIMpOBaTh HHANBUAYAIbHYIO HOPMY.

8. OdopMutTh OTYET, B KOTOPBIA BXOJUT: TaOJMLa MOJYYEHHBIX PpE3yIbTATOB,
rpaduyeckue MaTepuaibl, HACHTU(UIUPOBAHHbIE MAaTEMATUYECKUE 3aBUCHMOCTH,
ClIeJIaHHbIE BBIBOJIbI, OTBETHI HA KOHTPOJIbHBIE BOMPOCH! (HE MeHee 3)

KoHTpoJsbHBIE BONIPOCHI:

1. UYro Takoe spratuyeckas cucrema’?

2. Kakum oOpa3zom orieHrBaeTcsi BHUMaHue oneparopa OBM?

3. Kakum oOpaszom orieHnBaeTcs peakius oneparopa IBM?

4, Kaxk Bnusitot niBeta pona u ctumysa (kKak aHajgora MH(GOpPMaIMOHHOTO CUTHAJIA)

Ha JIeSITEIbHOCTH oniepaTopa DBM?

Kakwne Bonpochsl paccMaTpuBaeT KOTHUTUBHAS TICUXOJIOTUSA?

Kak uccnenyercs ycTOMYMBOCTh BHUMAHHUA?

Kak uccnenyercs ceIeKTUBHOCTb BHUMAaHUS ?

Kak uccnenyercs nepexiro4aeMoCTb BHUMAHUS?

Kak uccnenyercs xapakTepUCTHKA «IIOMCKA CUTHAJA B IIIyMe»?

10.  Kak uccrnemgyercst XapaKTepUCTUKA «OTPEAEIECHUS OTCYTCTBYIOLIEH IUPpBI»?

I
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11.  Kak uccienyercst XapakTepUCTUKA «BOCIIPOU3BOAUMOCTD YUCIOBOIO psaa»?
12.  Kak uccnenyercst XapaKTepUCTHKa «OIMPEAETICHUSI T€OMETPUUECKOTO pa3Mepa
burypsi»?

13.  Kak uccienyercsi XapaKTepuCTUKa «MaHUITYJIUPOBAHUS OObEKTAMU»?

14.  Kak uccrienyercsi XapakTepUCTUKA «OMO3HAHUSI OTCYTCTBYIOLIETO AJIEMEHTa?
15. B dem 3akiouaercs MOHATHE «(YHKIIMOHAIBLHOE COCTOSHHUE» YEJIOBEKa, KaK
3BEHA PraTU4eCKON CUCTEMbI?

16. Kakum o00pa3oM MOXHO KOPPEKTHpPOBaTh (yHpaBisaTh) (DYHKIIMOHATBHBIM
COCTOSIHUEM YeJIOBEKa B MPOIIECCEe MEIUIIMHCKUX Mpolieayp?

17. Kakyro uHpOpManuio HECyT XapaKTEPUCTUKU O TCUXUYECKOM COCTOSHHH
oneparopa 9BM?

18. B  kakux = MEIUWUMHCKUX  HCCIEAOBAHUAX  MOXHO  HCCJIEIOBATh
UHGOPMAIIMOHHBIE XapaKTEPUCTHKH, MpeICTaBICHHbIE B paboTe, A OLEHKU
COCTOSIHHSI 3JI0POBbSI YEIIOBEKA.



