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1. I{esiu 1a00PaTOPHOIO MPAKTHKYMA

[ensmu 1a00paTOPHOrO MPAKTUKYMA SIBJISIFOTCS:

® OCBOCHHE MPHUEMOB MPOCKTUPOBAHHUS NPOTPAMMHBIX CHCTEM
CPENHEU CIIOKHOCTH HAa OCHOBE MCIIOJIBb30BAHUS METOA IOLIArOBOM Jie-
TaJIN3aluu;

® OBJAJCHUE HaBBIKAMH PaOOTHI B COBPEMEHHBIX Cpefax ObICT-
poil pa3pabOTKK MPOrpaMMHBIX CUCTEM C MPUMEHEHUEM BHU3YaJbHOIO
MIPOrPaMMHUPOBAHUA U KOMIIOHEHTHOT'O TTOAXO0Ma,;

® TpPUOOpPETEHHE YMEHHUN B HCIOJb30BAHUU COBPEMEHHBIX TEX-
HOJIOTUM OTJAJIKW U TECTUPOBAHUS IMPOrpaMM, CTPATETHM WHTETpAllUU
IIPOrPAMMHBIX CUCTEM.

2. KpaTkue TeopeTuyecKkue CBeJeHM s

Texnonozueti pazpadbomru nPocPamMmMHo20 obecneyenusi Ha3bIBaIOT
COBOKYITHOCTb METOJIOB M CPEICTB, MCIIOJIb3YEMBIX B IIpOLECCE pa3pa-
00TKH mporpamMmHoro obecrneuenus. Kak mrobas apyras TEXHOJIOTHS,
TEXHOJIOTHSl MPOrPAMMUPOBAHUS TPEACTaBIsAET cO00 HabOp TEXHOJIO-
TUMYECKUX UHCTPYKIIMH, BKIFOYAIOITUX:

* yKa3aHHE MOCJIEA0BATEIbHOCTH BBIMOJHEHUS TEXHOJIOTHYECKUX
oIepaluu;

* TMEPECUYUCIICHUE YCJOBHM, MPU KOTOPBIX BBIMOJIHIETCS Ta WU
WHasl oneparus;

* OIHWCAHUS CAMUX OMEpalHil, TAE I KaKI0N ONepanuu omnpe-
JEJICHBI UCXOAHBIE TAHHBIE, PE3YJIbTATHI, & TAKKE MHCTPYKINHU, HOpMa-
TUBBI, CTAHAAPTHI, KPUTEPUU U METOABI OLIEHKH U T. II.

Kpome Habopa omneparuii © UX Mocien0BaTeIbHOCTH, TEXHOIOTHUS
TaKXe OINpeJIeIIeT CIOCO0 ONMMCaHUs MMPOSKTUPYEMOM CUCTEMBI, TOUHEE
MOJIEJTH, UCTIOJIB3yEMON Ha KOHKPETHOM 3Tare pa3paboTKHy.

PaznmuyaroT TEXHOJIOTHM, MCIOJIB3YEMbIE HAa KOHKPETHBIX 3Tarax
pa3pabOTKU WM JJIsl PEIICHUS OTACIBHBIX 3a/a4 ATUX ITANOB, U TEXHO-
JIOTHH, OXBATHIBAIOIINE HECKOIBKO ATAIMOB MJIM BECh MPOIEcC pa3padoT-
K. B ocCHOBe TIepBbIX, KaKk MPaBUIIO, JIGKUT OTPAHUYEHHO MPUMEHUMBIN
Memo0, TIO3BOJISIIOIIUN PElTUTh KOHKPETHYIO 3a/a4y. B 0CHOBE BTOPBIX
OOBIYHO JIEKUT 0A30BBIM METOJ WIH HOOX00, ONPEACISIONINI COBOKYTI-
HOCTh METOJIOB, HCIIOJB3YEMBIX Ha Pa3HBIX dTamax pa3padOTKH, WIH
Memooo02uro.



5

BonbmnHCTBO coBpeMeHHbIX nporpamMubix cucteMm (I1C) oObek-
THBHO OY€Hb CJIOKHBI U UX pa3paboTka 0e3 UCIOIb30BaHUSI COBPEMEH-
HBIX TEXHOJIOTMA NOPOrpaMMHpOBaHUs HEBO3MOXHA. CioxnocTts [IC
0OyCJIOBJIeHA MHOTUMH MPUYUHAMH, TJIABHON U3 KOTOPBIX SIBISIETCS J10-
2UYeCKasl CIOHCHOCMb peuiaeMblx UMU 3aday. Takxke CylecTBYET psl
(GakTOpOB, AOMOJHUTEIBLHO YBEIMYHUBAIOT CIIOKHOCTH COBPEMEHHBIX
[1IC. K ux yuciy oTHOCSTCS:

* CJIOXHOCTh (hopMasibHOTO onpeeneHus Tpedoanuii k [1C;

* OTCYTCTBHE aJECKBATHBIX CPEJCTB OMUCAHHS IOBEICHUS JIHC-
KPETHBIX CUCTEM C OOJBIIUM YHUCJIOM COCTOSTHUM MPU HEJIECTEPMUHUPO-
BAHHOU IIOCJICIOBATEILHOCTH BXOIHBIX BO3ICHCTBUI;

* KOJUIEKTHUBHAs pa3paboTKa;

*  HE0OXOJMMOCTh YBEJIUUYCHUS CTETICHU MTOBTOPSIEMOCTH KOJIOB.

[IpakTHKa TOKa3bIBAE€T, YTO MOAABIAIONIECE OOJBIITUHCTBO CJIOXK-
HBIX CHUCTEM, KaK B MPUPOJE, TAK U B TEXHUKE UMEET UEPAPXUUECKYIO
BHYTPEHHIOIO CTPYKTYPYy. DTO CBS3aHO C T€M, YTO OOBIYHO CBSI3H dJie-
MEHTOB CJIOKHBIX CUCTEM Pa3JUYHbI KaK IO TUITY, TaK U MO0 CUJIE, YTO U
MO3BOJISIET pacCMaTPUBaTh 3T CUCTEMbI KaK HEKOTOPYIO COBOKYNHOCHIb
83aUMO3ABUCUMBIX noOcucmem. BHYTpEHHUE CBSI3M 3JIEMEHTOB TaKHUX
MOJCUCTEM CUJIBHEE, YEM CBSI3M MEXIy mnojcucteMamu. CkazaHHOE B
MOJTHOM Mepe OTHOCUTCS M K MMPOrpaMMHBIM CUCTEMaM.

Hepapxuueckas npupoaa cinoxHbix [IC mo3BosisieT UCHoyib30BaTh
P UX CO3JIaHUU OJI0UHO-Uepapxudeckull nooxoo. IDTOT MOJAXOJ Mpe-
moJjiaraeT, 4YTo cHauaja urotasiuBatoTcs yactu [1C (610ku, Mmoaynu), a
3aTeM U3 HUX COOMpaeTcs caMa CHUCTeMa, T.e. MpeJrnoJiaraeTcs pasoue-
HUE€ CHUCTEMBI Ha COCTABJISIOIINE.

[Iporecc pa3OueHus CI0KHON CUCTEMBbl Ha CPAaBHUTEIHLHO HE3aBU-
CUMBbIC YacTH TOJYYMWJI Ha3BaHUE dexomnozuyuu. IIpyu IeKOMIIO3UIIUU
HEOOXOMMO CTPEMHUTHCS, UYTOOBI CBSI3M MEXKIY OTACIbHBIMH YaCTSIMHU
JIOJKHBI OBITH ciiabee, 4YeM CBSI3M AJIEMEHTOB BHYTpHU yacTteil. Kpome To-
ro, yToObl W3 MOJYYEHHBIX YacTEed MOXKHO ObLIO coOpaTh pa3padaThl-
BAEMYIO CUCTEMY, B MPOLIECCE JIEKOMIIO3UIIUA HEOOXOAUMO OIPEICIUTh
BCE BUJIBI CBSI3EM YacTeil Mexay COOOM.

[Ipu co3manum oyeHb ciaoxHbIX [IC mpolecc TeKOMITO3UIUU Bbl-
MOJTHSIETCSI MHOTOKPATHO: Kbl OJIOK, B CBOKO OYEPE/b, TEKOMIIO3U-
PYIOT Ha 4acTH, MTOKa HE MOJIydaT OJOKH, KOTOPhIE CPABHUTEIBHO JIETKO
pa3pabortarh. JaHHBIM MeTOa pa3paOOTKU MOJY4YWUJ HA3BAHUE NOULALO-
801 Oemanu3ayuu.
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Pe3ynbTaT AEKOMMIO3UIIMU OOBIYHO MPEACTABISAIOT B BUJIE Hepap-
XUYECKOM CXEMbl, HA HUKHEM YPOBHE KOTOPOW pacroJjiaratoT CpaBHU-
TeJIbHO TIPOCThIC OJIOKH, a Ha BEPXHEM - CHCTEMY, MOJJICIKAIIYIO pa3pa-
0otke. Ha kak7oM MepapXWuecKOM ypOBHE OMHCAaHHWE OJIOKOB BBITIOJ-
HSIOT C OMPEJCICHHONW CTENEHBIO JeTalu3aluK, adCTparupysach OT He-
CyIIECTBEHHBIX jeTajeil. COOTBETCTBEHHO, ISl Ka)KJI0ro ypPOBHS HC-
MOJIB3YIOT CBOM (DOPMBI JTOKYMEHTAIIUM U CBOM MOJEJH, OTPAKAIOIINE
CYIIHOCTh MPOIIECCOB, BBIMOJHIEMbIX KaxabiM OnokoM. Tak mnsa 11C B
1[EJIOM, KaK MpaBuio, yaaeTcs chopMyIupoBaTh JUIIL caMble OOIIue
TpebOBaHus, a OJIOKU HIKHETO YPOBHS JOJKHBI OBITH CIIEIU(PUIIIPOBA-
HBI TaK, 4TOOBI U3 HUX JICHCTBUTEIHFHO MOXHO OBLIO cOOpaTh paboTaro-
iy cucremy. MIHBIMH clloBaMH, 4yeM Oouibllie OJI0K, TeM OoJjiee abCT-
PaKTHBIM JOJDKHO OBITH €T0 OTIMCaHME.

Hexomnosunuio IIC Ha OOKM B XOJ€ IOIIAroBOM JeTalM3allvu
MOKHO BBITIOJIHATH MO Pa3IMYHBIM Ipu3HakaMm. Hampumep, kimaccuue-
cKasi (CTPYKTYpPHO-MOJyJIbHasI) TEXHOJOTHSI MPOrpaMMHUPOBAHUS TIPE-
moJjiaraeT, 9To CHCTeMa pa3omBaeTcsa Mo PyHKOuAM ((PyHKIHOHATLHAS
nekommo3unus). Jlanee GyHKIUKA TPYIIHAPYIOTCS B MOJYJIH, KOTOPBIC
HE3aBUCUMO OTJIAXUBAIOTCS W HUCHOJIB3YIOTCS i1 COOPKH PEe3yJIbTH-
pyromiei cucteMbl. OObEKTHAS TEXHOJIOTUSI MPOTPAMMUPOBAHUS TIPETY-
CMaTpuBaeT pa3OUeHUE MPOCKTUPYEMOM CUCTEMBI O KjlaccaM U 0ObEK-
TaM TpeaMeTHON oOsacTu (0OBeKkTHasi Aekommo3uius). M3 MHOXkecTBa
MOJYYEHHBIX KJIAcCOB (popMHUpyeTCsl KiaccoBas uepapxus (oJHa WIH
HECKOJIbKO), COCTaBJISAIONIAsl KOHIENTYaJIbHbIA KapKac MPOEKTUPYEMOM
cuctembl. 13 COBOKYMMTHOCTH OOBEKTOB CTPOUTCS TaK Ha3biBacMasi 00b-
ekTHas cTpyktypa IIC, omuceiBaromas (HyHKIIMOHUPOBAHUE CHUCTEMBbI
yepe3 MOBEJICHUE W B3auMMOJIeUCTBUE 00BEKTOB. M3BecTHa Takxke je-
komno3uius [1C mo obpabareiBaeMbIM JAHHBIM, B XOJ€ KOTOPOU OCY-
IIECTBIISIETCS BBIJCICHHE U pa30MEHHE Ha COCTABJIAIONIME OCHOBHBIX
MIOTOKOB JIaHHBIX, 00pabaThIBAEMBIX CUCTEMOM.

B nanHoM n1abopaTOpHOM MpakTUKYME 3a OCHOBY OEpeTcs METOJ
MOIIIAroBOM JeTaau3alliid Ha OCHOBE OOBEKTHOM aexkomMmo3unuu. Ilpen-
1oJjaraeTcs, YTo CTYJICHThI UMEIOT 0a30BbIe 3HAHUS B 00JaCTH OOBEKT-
HO-OPUEHTUPOBAHHOI'O U BHU3YaJbHOIO MPOTPAMMHMPOBAHMS, BJIAJICIOT
HaBbIKaMU pabOTHI B OJIHOM U3 Cpel OBICTPOIl pa3pabOTKH MPUIIOKEHUIH,
YMEIOT COCTaBJIATh U OTJIAXKUBATh MPOCTHIE ITPpOrpaMMbl Ha si3bike C++.
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3. Pabora Nel. dopmyimpoBanue TpedOOBaHM K NMPOEKTUPYe-
momy I10. Pa3pabdoTka TeXHHYeCKOr0 3aIaHUA

B xone mabopaTopHOro mnpakTHKymMa HEOOXOAuMO pa3padoTaTh
MOJYJIbHYIO NPOTPAMMHYI0 CUCTEMY HMHUTALMOHHOTO MOJAEIUPOBAHUS
3aIaHHOM CHUCTEMBI MAaCcCOBOTO OOCITY>KMBAHMS C HCMOJb30BAHUEM O0B-
EKTHOUW JekoMmno3uiuu. Jtamnbl pazpadoTku [1C paccmaTpuBaroTcst Kak
OTIIeTIbHBIE JIa0OpaTOpHbIE PadOThl, B COBOKYIHOCTU COCTABJISIOIIHE
J1a00pATOPHBINA MPAKTUKYM.

DTanbl BBINOJIHEHUS 3a/IaHUS:

® TOJYYWUTh BApUAHT 33/]aHUSI B COOTBETCTBUU C WHAWBHIYAJIb-
HBIM HOMEPOM (HOMEPOM T10 JKYpPHAITY);

® TIOCTPOUTH MOJENb 33JIaHHON CUCTEMBI MAaCCOBOTO OOCITyKHBa-
HUS;

e pa3paboTaTh MEPApPXUIO KJIACCOB, & TAKKE MOJYJIbHYIO U 00b-
€KTHYIO CTPYKTYPY IPOEKTHUPYEMOUN TPOTPAaMMHOM CUCTEMBI;

® peanu3oBaTh pa3pabOTaHHYIO UEpPapXHI0, MOIYJIbHYIO U 00b-
EKTHYIO CTPYKTYpPY MNPOTrpaMMHOM CHUCTEMBI Ha 3aJlaHHOM SI3bIKE IIPO-
IrpaMMHUPOBAHUS.

ITIpoextupyemas IIC momxHa COOTBETCTBOBATH CIEAYIOIIUM Tpe-
OOBaHUSIM.

| ®yHkumoHanbHbIE TPEOOBAHMUS:

® IMAJIOTOBBIN PEXKUM PaOOTHI;

® OTOOpaXE€HUE TEKYIIEro COCTOSIHUS MpoIlecca MOJICIUPOBAHUS C
yKa3aHHUEM MOJIETbHOTO BPEMEHU U HanboJiee BaXKHBIX TapaMeTpPOB;

® BO3MOKHOCTh ITPEPBIBAHUS MpoIlecca MOJISTUPOBAHUS HA JTIOOOM
€ro dTare ¢ pacneyaTkoi MPoOMEKyTOUHBIX PE3yJIbTaTOB;

® OTOOpaXKE€HUE TEKYIIEro COCTOSHUS Mpollecca MOJICIUPOBAHUS B
TEKCTOBOM, TaOJIUYHOM W/UIU TpaduueCcKOM BUJIE;

® OTOOpaXE€HUE PE3YJIbTATOB MOJCIUPOBAHUS B TEKCTOBOM /WM
TaOJIMYHOM BUJIE.

Pe3ynbTaThl MOJAETUPOBAHUS IS BCEX BAPUAHTOB 3aJaHUs BKIIIO-
4aroT: 1) 4nciio BeIpaOOTAHHBIX 3a8BOK; 2) YKCIIO MOTEPSHHBIX 3a5BOK;
3) 3arpy3ka BCEX YCTPOWCTB; 4) MaKCUMAJIbHBIE U CPEJHUE JJIMHBI BCEX
ouepeliel; 5) NOMOJHUTENbHBIE PE3YIbTATHI, ONPEICICHHBIE BAPUAHTOM
3a/1aHuA.



Il TpeGoBanus K yCIOBUAM pa3paOOTKH U IKCIUTyaTalluu:

e [BM-coBmectumas I19BM;

e oniepanMoHHas cuctema cemeiicrea Windows (Bepcuu 7, 8 mimn
HOBEE);

® COOOIIEHUS HA PYCCKOM SI3BIKE;

® S3bIK MTporpaMMupoBaHust C++;

e cpena nporpammupoBanus Microsoft Visual Studio mam Qt
Creator.

[TopsimoKk BBIMOJHEHHS pabOT, BXOIANIUX B JIAOOPATOPHBIN Mpak-
TUKYM, OyJIeM TOSICHSITh Ha MPUMEPE MPOCKTUPOBAHUSI MPOrPaMMHOM
CUCTEMBbI, IPEAHA3HAYEHHON JII UMUTAMOHHOTO MOJIETMPOBAHUS MO-
yJisl MaTpUYHOM KoMMyHuKannonHoi cetu (KC).

Ortan 1. U3yuenue GopMyaupoBKY 3a1aHUSI.

VYKkpynHeHHasl CTPYKTypHas cxema Mojenupyemoro moxayis KC
n3o0pakeHa Ha pucyHke 1. Moaynb conepxut 0ydepusie 610ku (bb),
omok ompoca (BO), Omox BeIOOpa HampaBlieHHs Tepefavydl MaKeTOB
(BBHIIII), Oydepnsiii peructp Pr, myastumiekcop MX U AeMyJIbTHII-
nekcop DX.

Bxonsl 1y, ..., Iy ucnonb3yroTcst 11 mpueMa nakeToB OT COCEIHUX
moxayieit KC. Bxon |y ciyxut 1151 ipuema makeToB, BhIpaOaThIBAEMbIX
MPOIECCOPOM, OOCTY>KMBAEMBIM JaHHBIM MoxayJieM. bydepHbie Omoku
bbg, Bb, ..., bby o0ecnieunBaroT npueM, XpaHEeHHUE U BbIjady MTaKEeTOB B
MOPSIJIKE MX TMOCTYIUICHUS Ha COOTBETCTBYIONIME BXOoibl. biok ompoca
(bO) ynpaBnsgeT cuuTbiBaHUEM cooOIeHni U3 bb depe3 mMynbTUILICK-
cop MX B Oydepnsblii peructp Pr u peanusyer TpeOyeMyro TUCIUIIINHY
obcnyxuBanus bb (B 1aHHOM ciydae npesrnosaraercsi mpocTeuiias mo-
clietoBaTeNbHAsS qUCIUIUIMHA omnpoca bb). biok BEIOOpa HampaBieHUS
nepenayn nakeros (BBHIIII) onpezenser HanpaBieHUe BbIIAYH KaXKI0-
ro MakKeTa COTJaCHO 3aJJaHHOMY aJITOpUTMY MapIIpyTHU3aluu U obecre-
YMBAET BhIJAUy IMaKeTa yepe3 JeMydbTuiuiekcop DX Ha cOOTBETCTBYIO-
Ui ATOMY HarnpaBiaeHuo Bbixoa O.

[Iporemypa 00pabOTKM MaKeTOB JAHHBIM MOJIYJIEM BKJIIOUYAET IIO-
CJIE€I0OBATEIBLHOCTD U3 TpeX (as3.

@aza 1. [IpueMm makeToB OT COCEAHUX MOJIYJIEW U 3aIlIUCh B COOT-
BeTCTBYHOIIKE bb.
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@daza 2. CUUTHIBAaHUE TTAKETOB U3 OYEPEJCH B MOPSJIKE MOCTYILIE-
HUS ¥ OTIPEJICJICHUE HATPABJICHUM UX BbIJIA4uH.

®da3a 3. Beigaua makeToB COCETHUM MOAYJISIM M MPOLECCOPY, KO-
TOPBIA COOTBETCTBYET TEKYILIEMY MOIYJIIO.

Ot mporieccopa

K nmponeccopy

| v »| BBHIIII
‘1 bby > MX
I, : Oo
—— BE]_ > Pr DX 'Ol
IN A '

> BBN > ON

—

BO

Pucynok 1. CtpykTypa MOyl KOMMYHUKAaIHOHHOM CETH

4. Pabdora Ne2. Hucxoasimee npoexktupoBanue I1O. Ctpykryp-
HOE MPOrpaMMHPOBAHUE

Ortam 2. [TocTpoeHre IMUTAITMOHHON MOJICIIH.

Jlist mocTpoeHus: uMuTanmonHon monaenu moayis KC Oynem wuc-
MOJI30BaTh pacIUpeHHbIN s3bIk Q-cxem. OH mpeacTaBiseT co0oi mo-
Ty(GopMalbHBINA TPaPUISCKHI S3bIK, KOTOPBIM OPTaHUYHO BITMCHIBACTCS
B paMKu 00BbEeKTHOTO Toaxona. OH yHUBEpCaJeH W MO3BOJISIET OMHUCHI-
BaTh CUCTEMBI IIUPOKOTO Kiacca.

Q-cxema — 310 rpad, BEpIIUHBI KOTOPOTO OTOOPaKAIOT JIEMEHTHI
MOJCIIUPYEMON CUCTEMBI, a AYTH CBS3BIBAIOT JIEMEHTHI MEXIY COOOi.
Bce Bepimmnabl pa3nensiorcs Ha 4 BUAAa B 3aBUCUMOCTH OT TOTO, KaKOM
AJIEMEHT OHU MOAECTUPYIOT. CBA3MU JIeNISITCA HA 2 BHUJA.
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I'pacduyeckoe n300pak€HHE OCHOBHBIX AJIEMEHTOB Q-CXeMbl J1aHO
Ha pucyHke 2. Kpyxxkom 0e3 BXOIAIIMX CTPEJIOK 0003HAYaeTCsl reHepa-
TOp 3asBOK. Ero yHKIIUS — UMUTUPOBATh MOCTYILJICHUE 3asIBOK B CHC-
TEMY U3BHE B COOTBETCTBUM C HEKOTOPBHIM 3aKOHOM pacripejesieHus (B
HaIlleM ciiydae 3asBKoM Oynet maker). Habop mapameTpoB A 3amaeTcs B
COOTBETCTBUU C 3aKOHOM pachpejaesneHus. Kpyxkok ¢ BXOASIIUMHU
CTpEJIKaMH CIipaBa OT TeHepaTopa — 3T0 KaHai. Ero ¢gyHkius — umura-
11s1 00pabOTKM 3a4BKU B TEUCHUE BPEMEHHU, ONIPEACIIEMOr0 HEKOTOPHIM
3aKOHOM pacripeiesieHus] BpeMeH o0cinyxkuBanusi. Habop mapameTpoB L
aHaJoTH4eH A 115 reHeparopa. Clenyronui 3J1eMeHT — IPSIMOYTOJIbHUK
C BEPTUKAJIBHBIMU JIMHUSIMA — HAKOMUTENb (MM odepenb). OH UMUTH-
pPYET BO3MOKHbBIE CKOIUICHHS 3asBOK B cucTeMe. HakomuTenb Xapakre-
pusyeTcs npeaenbHoi nmuHoi L. OHa MoXeT ObITh O€CKOHEUHOU (Ha-
KOIMUTENb 0€3 MOTEPh) WM OTPAHUYEHHON (HAKOMUTENIb C TOTEpeH 3asi-
BOK). Tak)ke HaKOMUTENb XapaKTePU3yeTCs MUCIUILUIMHOW 00CTyXuBa-
HUs 3asiBOK. Tumnossie qucuuiuinbabl — FIFO (nmepBbiM npuiiien, nepBbiM
ymen) u LIFO (mepBeiM mpuiiien, mocjieIHUM yIIel), HO BO3MOXHBI U
JIpyrue, HampuMmep, CIydaHblil BbIOOp 3asBOK. HakoHel, 4yeTBEepThIil
AJIEMEHT — TPEYTrOJbHUK — 3TO KianaH. OH UMHTUPYET yIpaBJI€HUE MO-
TOKamu 3asBOK. Hampumep, oH MOKeT OJIOKMPOBATh MPOXO0XKICHUE 3asi-
BOK WJIM, HA0OOPOT, Pa3pelinuTh B 3aBUCUMOCTH OT 3HAYEHUM HEKOTOPHIX
YIPaBIAIOIIMX CUTHAJIOB, KOTOPBIE MOCTYIAKOT OT APYTUX 3JIEMEHTOB.

1
1
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[
|
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\
AY

Lo
[}
]
]
v

Pucynok 2. OcHOBHBIE 3JIeMEHTHI Q-CXeMBbI
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Cesi3u B Q-cxeme nojnpazaenstorcst Ha 2 Buaa. Mudopmarmonueie
CBSI3U — M300PaKaroTCsl CIUIONIHBIMHU CTPEJIKaMH — OTOOpaKaroT MyTH
MPOXOXKJICHUSI 3asBOK B CHUCTEME. YTPABJSIONIME CBSI3M — PUCYIOTCS
NYHKTUPHBIMU CTPEJIKAMU — MOKA3bIBAIOT MYTH JBHKEHUS YNPABJISAIO-
IIMX CHUTHAJIOB B cucTeMe. Ha CBsI3M HakiaabIBaeTcsl psifi CUHTAKCUYe-
CKMX M CEMaHTHUYECKUX orpaHuueHuil. Tak, reHepaTop (€clii OH HE SB-
JS€TCSl yIPaBIsI€MbIM) HE MOXKET MMETh BXOJSIIUX CBSI3€M, U 00s13aH
UMETh XOTS OBl OJHY BBIXOAHYIO MH(DOPMAIIMOHHYIO CBA3b. A y Kjama-
HOB, HaIlpUMep, 0053aTEIBHO JIOKHBI ObITh BXOJSIINUE YIPAaBISIOLINE
CBSI3U. BhIXosiIye yrnpaBIisitoliie CBSI3U IOMYCTUMBI TOJIBKO Y KaHAJIOB
v ouepenen. VX 4uciio nmpons3BoIIBHO.

Kaxnoil ynpasnstomeid cBsizu B Q-cxeMe COOTBETCTBYET OIpe/ie-
JIEHHOE COCTOSIHUE€ YNPABJIECHHUS, HANPUMEP, «KaHAJ IYyCT» WIH «O4ve-
penpb 3aHsTay. Eciau B TEKylIU MOMEHT MOJAEIBHOIO BPEMEHHM TaKOE
COCTOSTHUE MMEETCS, TO YIPaBISIEMbIil 2JIEMEHT BOCIIPUHUMAET €r0 Kak
paszpematominii curnan. Hanpumep, KinanaHn MOXET OTKPBITHCS IO YCIIO-
BHUIO «IIYCTOTBI» o4epeau. Eciu HEKOTOPHI 3JIEMEHT UMEET 0oJiee O/I-
HOM BXOJSIIICH YIPaBJISIIONICH CBSI3M, pa3pellaroliie CUTHAJbI, MPUITH-
CaHHBIE ATUM CBS35M, KOMOMHHUPYIOTCS JIOTHYECKON (yHKImen. ITo
MOKET ObITh KOHBIOHKITHUS, JU3BIOHKIINS WIN UHBIC (PyHKIIUH.

s obecnieueHuss KOMIakTHOCTH QQ-cxeM 0a30BbIN HAOOP PIIEMEH-
TOB JIOMOJHSETCS] BCIIOMOTaTEIbHBIMU 3JIEMEHTAMU FPYHIIOBOIO YIpaB-
nenus. ['papuueckoe m300pakeHHE 3THX AJIEMEHTOB JIaHO HAa PUCYH-
Ke 3.

Pucynok 3. BcmomorarenbHbie 31eMeHTh Q-CXEeMBI

DIJIEMEHT CJIEBA, HA3bIBAEMBIA MPOCTHIM CIYYaHBIM KOHTPOJLIE-
POM, peanu3yeT YIPaBICHUE KOHEYHOW TPYNION KJIAIMAHOB MO HEKOTO-
poMy cilydallHOMY 3akoHy. OH MOXET, HanpuMep, PAaBHOBEPOSITHO OT-
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KpbIBaTh OJIMH W3 JBYX WK OoJiee KianaHoB. BeposiTHocTu He 00s13a-
TEJIbHO JOJDKHBI COBMAAaTh. DJIEMEHT B CepeMHE — aJanTUBHBIA CITy-
YallHbIA KOHTPOJUIEP — TaKXKE€ UMUTHPYET CIy4dailHbIii BHIOOP OJHOTO
KJIaraHa u3 JIByX uiu 6osiee. Ho OH MOXeT aBTOMaTUYECKHU MEHSTh Be-
POSITHOCTH OTKPBITUS KJIAMAaHOB B 3aBUCUMOCTH OT COCTOSIHUS JIPYTHX
AJIEMEHTOB. DJIEMEHT CIpaBa — OOOOIIEHHBIM MAaCCOBBIM KOHTPOJLIEP —
TOXE HE0OXO0IUM JJisl BRIOOpa KJIamaHOB U3 3aJlaHHOM rpymmbl. OgHaKo
OH MOKET BBIOMpaTh KJamaHbl MO JIOOOMY 3aKOHY, HE 0053aTeIbHO
CIydaiiHOMY (3aKOH 3aJaeTcsl MPOeKTUPOBITUKOM Q-cxemnl). Kpome To-
ro, oH BeiOMpaeT He oauH u3 N, a M u3 N ki1anaHoB, BO3MOXKHO, YUUTHI-
Basi COCTOSTHUE APYTUX 3JIEMEHTOB CXeMbl. BriOpaHHbIE KIanaHbl MOTYT
OBITh TUOO OTKPBITHI, JTUOO 3aKPBITHI, UTO OMPEAEIICTCS Peakiuen Kia-
MaHOB HA CUTHAJIBI OT AJIEMEHTOB-KOHTPOJUICPOB.

Wtak, ucnonb3ys ONMUCAHHBIM S3bIK Q-CXEM, MOCTPOUM HMHTAIIHU-
OHHYI0 MOJiesIb MOTyIst MaTpuuHOil KC, 0OCHOBBIBasICh Ha COJIEpKATEIb-
HOM OITMCAaHUM €r0 CTPYKTYPhI U PyHKIMOHUpOBaHus. [lomyyennas mo-
nenb (Q-cxema) n3oOpakeHa Ha pucyHke 4.

HasznaueHue 371eMEHTOB MOJICJI COCTOUT B CIIEIYIOIIEM.

['eneparopsl MSGi UMUTHPYIOT BXOASINNE TOTOKH ITAKETOB.

Ouepenu BUFI cooTBeTcTBYIOT Oy(hepHbIM Oiokam bb.

Knananet KBUFI npeana3zHaueHs! s pa3penicHus / 3ampeTa Bbl-
00pa MakeToB U3 COOTBETCTBYIOMIMX OyhepHbIX 0JI0KOB sl 00pabOTKH.

Knanmanbet KLOSTiI UMUTHPYIOT BBIXOJ M3 CHCTEMBI MOTEPSHHBIX
MAaKETOB MPHU MepenoiHeHUU O0ydhepoB.

Kanan RG mMozenupyer oO0pabOTKy OYEpeIHOTO IMaKeTa, CUUTaH-
HOI'0 U3 O1HOTO U3 bb.

I'eneparop MXG ciyXuT 11 UMUTAMU TaKTOB pabOThI OJioKa
ompoca.

Kananer MXBUFI o0ecnieunBaroT HMHUTAIMIO BEIOOpA I-ro Oydepa
Ha | TakT.

Kananet MXDELI mnpemnasHaueHbl It MMUTAIUH 0O0paOOTKH
CUMTAHHOTO TIaKeTa B TEUCHHUE 2 TaKTOB.
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TMPBUF KSTOP
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MSG1 ' BUF1 KMXOFF  ronmd(1) nonmd(2)
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MXBUF2 MXDEL2
nonrnd(1)  nonrnd(2)

MSG2
exp(A) ~: -

MXBUF3 MXDEL3
nonrnd(1)  nonrnd(2)

MSG3 .

exp(r) +":: ‘%\

MXBUF4  MXDEL4
nonrnd(1)  nonrnd(2)

MSG4 -
exp(A) | 1+ 1! rTTTT oo oo s oSS s s oo s sommmmmmes -O—»( —

MXBUF5 MXDELS5
nonrnd(1)  nonrnd(2)

v

MSG5

exp(r) | Pucynok 4. Q-cxema moyns
1 KLOST5

[E MarpuuHoit KC

Knamanst KMXON u KMXOFF umMutupyior ymnpasjieHue BKIIIO-
YEHUEM U OTKJIFOUEHHEM OJIOKa OIpoca.

Kmanan KSTART chayXuT s TOMETKM Hadajia IMKJa OIpoca
oydepos, a kianman KSTOP — 151 moMeTKH KOHIA [IMKJIA OIpoca.

®uktuHas odepenb [MPBUF MonenupyeT XxpaHeHHE YCIIOBUS
MyCcKa [HKJIA onpoca (ee JyiuHa paBHa 1).

Yepes exp u nonrnd o0o3HaYeHBI COOTBETCTBCHHO SKCIIOHCHITH-
albHBIA U (PUKCUPOBAHHBIN (HECTy4yallHbIN) 3aKOHBI pacHpeIesiCHUs
BPEMEH TOSIBJICHUS 3asBOK M OOCIYKMBaHUM; B CKOOKax yKa3zaH mapa-
METp 3aKOHAa pacrpe/eICHUs.
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OTKpBITHE KJIAMAaHOB OOECIEUUBAETCSI COTJIACHO CIICIYIONIUM YC-
JIOBUSIM.

KLOSTI: BUFI omnox;

KBUFi: RG nyct U MXBUFi He mycT;

KMXON: xots 0b1 oguiH BUFI He mycT;

KMXOFF: Bce BUFi mycTsr;

KSTART: Bce MXBUFi u MXDELI nycTsr;

KSTOP: xots 01 ogriH MXBUFI uiin MXDELI He nycr.

AHanu3upys MOPSAAOK MPOXOXKICHUS 3asiBOK B pazpaboTaHHOU Q-
CXEME IPHU Pa3IUYHBIX COOTHOIICHUSIX €€ MapamMeTpoB, HECIOKHO yOe-
TUTHCS B QJICKBATHOCTH dTON MOJCIIH MPEJICTABIIEMOMY OOBEKTY.

5. PaGora Ne3. IlpoekTupoBaHWe NPOrpPaMMHBIX CHCTEM.
DOyHKINOHAJIbHBIE IUATPAMMBbI. /[MarpaMMbl MOTOKOB JAHHBIX

Oran 3. [loctpoenue nepapxuu knaccoB npoekrtupyemoit 11C.

JInsi TOCTpOE€HUS YHMBEpPCAJIBHOW M HapalldBaeMON HepapXuu
KJIACCOB, MpecTaBstomed Q-cXemMbl MIMPOKOTo Kiacca, HE0OXOIUMO
BBISBJICHHE BCEX aOCTpaKIMid MPEAMETHOM 00JIaCTH, WX aHalu3, BBIJC-
JICHHE OOINMX CBOMCTB, moBeacHUS W oTimuui. Ilo crmckaM oOmmx
CBOWCTB U OTJIMYMKM MOXHO IMOJY4IUTH Oojiee oOmire abCTpakmuu u 3a-
TE€M MOCTPOUTH OTHOIICHUE «0000IIEHU», KOTOpOe OyAET OCHOBOU He-
papXuM KIJIACCOB.

Bce BbIsIBIEGHHBIE aOCTpaKIMKM BMECTE€ C MX XapaKTEpHUCTUKaAMHU
CBeJICHBI B Ta0uIy 1.

Tabauma 1

Ne Hazpanue abctpakuuu XapakTepucTuka abcTpakiuu

1 I'enepatop 3as1BOK Bxomut B cTpykTypy Q-CcXeMbI
OO0pabatbIBaeT 3asBKH

Hwmeer BbIXO1HBIE HHPOPMAITMOHHBIE CBSI3U
Brinaer 3asBku

3azep>KkUBaeT 3asBKU (110 BPEMEHH)
XapakTepusyeTcs 3aKOHOM pacipeieneHHs
He nmeet BxonoB

He nmMeeT ynpaBisiioniux BbIX0JI0B
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Kanan

Bxomut B cTpykTypy Q-CcXeMbI
OOpabatpIBaeT 3asBKU

Nwmeer BXxoHBIE HHOOPMAIIMOHHBIE CBSI3H
NwmeeT BBIXOIHBIC HH(DOPMAIIMOHHBIC CBS3H
[TpuHUMaeT 3asBKH

Brimaer 3asBku

3anepKuBaeT 3asBKH (110 BPEMEHH)
XapakTepusyeTcs 3aKOHOM pacrpeie/ieHuUs
He umMeeT ynpasisiromux BX010B

MosKeT UMETh YIPABIISIONINE BBIXOJIbI

Ouepenp

Bxoaut B cTpykTypy Q-cxembl

OOpabatpIBaeT 3asBKU

Nwmeet BxoaHble THPOPMAIIMOHHBIE CBSI3U
NwmeeT BBIXOIHBIC HH(DOPMAIIMOHHBIC CBS3H
[Ipunumaer 3asiBku

Brimaer 3asBku

3anepkuBaeT 3asBKH (110 TOTOBHOCTH MPUEMHHKA)
Xapaktepusyercs TUCHUILTHHON 00CTyKUBaHUS
Nwmeet xoHTEliHED 3a5BOK

He umeer ynpapisironux BXo10B

MoskeT UMETh YIPAaBISIONINE BbIXO/IbI

Knamnan

Bxomut B cTpykTypy Q-cxembl
OO0pabatbIBaeT 3asBKH

NwmeeT BXoaHBIC HHPOPMAITMOHHBIC CBSI3U
HmeeT BXOHBIE YIIPABIISIIONINE CBSI3U
NwmeeT BBIXOIHBIC HMH)OPMAIMOHHBIC CBS3H
[IpuHumaer 3asiBKu

Brimaer 3asBkn

He 3anepxuBaet 3as1Bku

Xapakrepuszyercs: QyHKITUESH yIpaBIIeHUs
He nmeer ynpapnsitonux BEIXOJIOB

IIpocroii cny4yaliHbBII KOH-
TpoJuIep

Bxomut B cTpykTypy Q-CcXeMbI

He o6pabartsiBaet 3asBKU

Nwmeet x0Ts1 ObI 2 yIpaBIIsIFOIIMX BBIX0/1a

VYipasiser Irpynion KIanaHos 110 CIy4aliHOMY 3aKOHY
Br160p Ki1anaHoB 1o NpUHIMITY «O0AUH U3 N»

He numeet nndopMaiioHHbIX CBA3EH
XapakTepu3yeTcsi 3aKOHOM PacIpeeIICHUS

He nmMeer ynpasisronmx BXo10B

AJITanITUBHBIA  CIIy4alHBINA
KOHTpPOJLIED

Bxomut B cTpykTypy Q-CcXeMBbI

He o6pabatsiBaet 3asBKU

Nwmeet x0Ts1 ObI 2 yIpaBIIsIFOIIMX BBIX0/1a

VYipasiser Irpynion KIanaHos 10 CIy4alHOMY 3aKOHY
Br160p ki1ananoB o NpUHIMITY «0auH U3 N»

AnanTupyer 3aKOH YINpPAaBIEHHS IO COCTOSIHMIO APYTHUX
JJIEMEHTOB

He numeet nndopMaiioHHbIX CBA3EH

XapakTepu3yeTcsi 3aKOHOM PacpeeIICHU

Hwmeet ynpapiisitolyie BX0Ibl (aCCOLMAIIH)
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7 O600mmeHHbIii  MaccoBbli | BxoauT B cTpykTypy Q-cXeMbl
KOHTPOJLIED He oGpabaTsiBaet 3asiBKU
HNmeet xoTs1 Ob1 2 yIpaBisSIOMKX BbIXOa
VYipasiser rpynnou KianaHoB 110 IPOU3BOJIbHOMY 3aKOHY
Br100p Ki1anaHoB 1o ar000My IPUHIHITY
AnanTupyer 3aKOH YIpPAaBICHHUS IO COCTOSIHUIO APYTUX
3JIEMEHTOB U Ipyroi nHpopmanuu
He numeet nndopMaiioHHbIX CBSA3EH
Hwmeer ynpasiisitolyie BXo/bl (acCOLMaIum)
8 3asBKa dopmupyeTcs B reHepaTope
Bxrouaet atpuOyThI (TUII, TPHOPUTET, BPEMS TCHEPALIUH )
YHu4TOKaeTCSA IPHU BHIXOJE U3 CUCTEMBI
9 CtpykTypa cXeMsl ConepxuT H(GOPMALIMOHHBIE U YIIPABIAIOLIME CBA3U AJIS
BCEX Iap CBSA3aHHBIX AIEMEHTOB
JUis ynpaBIsIIOIIMX CBsI3€H 3aJ1a€T COCTOSIHUS yIIpaBJICHUS
10 Q-cxema OxBaTbIBa€T YIpPABJIEHUE 3allyCKOM MOJIEIH, OCTAaHOBOM
MO/JICJIMPOBAHUS, OPraHnu3yeT cOOp CTaTUCTUKU, UMUTHUPY-
€T NOMApHYI0 Iepeady 3asiBOK 3JEMEHTaMH, YIpPaBIsSeT
OTCJIEKHBAHHUEM OIIMOOK
11 I'eneparop ciywailiHbix 4M- | Mcnonbp3yercs reseparopaMu 3asBOK M KaHAJIAMU JUIs 110-
cen Jy4eHUs BPEMEHHBIX MHTEPBAJIOB BBIAAYU 3afBOK M 00-
CIIY>KMBaHHUsI
12 HucuuiuinHa — oOciykuBa- | Mcnonb3yercss ouepeasaMu Uil 3a/laHusl opsiika U3BJeye-
HUS HUS 3aBOK
13 OyHKUMS yIpaBIeHUS Wcnonp3yercs knanaHamu s OOBEAMHEHHS CUTHAJIOB
yTIpaBJICHUS
14 Menemxep CTaTUCTUKHU BcenomorarenbHas aOcTpakmus, ucmonb3dyeMas Q-cxemoi
JUIsl yIpaBJIeHUs: cOOPOM CTaTHCTUKU U BEJICHHS IPOTOKO-
Ja CTaTUCTUKHU
15 Menemkep omuboK BcenomorarensHas aOctpakuus, ucnonb3yemas Q-cxemoit

JJId ynpaBJICHUS OTCIC)KHUBAHUEM omuboK

N3 tabmumpl 1 MOXXHO YyBHJETH, YTO MHOTHE JJIEMEHTBHI Q-cxem
UMEIOT OOIIME CBOMCTBA M TIOBEJICHHE, YTO MO3BOJISICT IMTOCTPOUTH HA MX
OCHOBE 0000IIIeHHBIE a0CcTpakiuu. B nanpHeemM 3Tu abCcTpakiyu Mo-
I'yT OBITH TPEIACTABICHBI a0OCTPAKTHBIMH KJlacCaMH, KOTOPBIE, B CBOIO
odepenib, OyIyT TOPOKAaTh HeabCTPAKTHBIC KIACCHI AJIEMEHTOB Q-cxeM.
CHHCOK BBISBIICHHBIX HOBBIX a0CTpaKIIMi MpeICTaBICH B TaOIHIE 2.

Tabmnuniia 2
Ne Hazpanue abctpakuuu XapakTepucTuka abcTpakuuu
1 CrpyktypHbiit 31emeHT Q- | Bxonut B cTpykTypy Q-cxembl
CXEMBI Nmeer kakume-mubo CBsi3M (XapakTep CBs3ed HE ompeje-
JIEH)
2 O06paboTurK 3asBOK Bxomut B cTpykTypy Q-cXeMbI

OO0pabatbpIBaeT 3asBKU
Nmeer mHpOpMAITMOHHBIE CBSI3H (BXOJHBIC MU BBIXOJ-
HbI€, WM BXOJIHbIE U BBIXOJHBIE OJJHOBPEMEHHO)
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KonTponnep rpynmnbl kia-
IIaHOB

Bxonaut B cTpykTypy Q-cxembl

He oGpabaTsiBaet 3assBOK

Nwmeer ynpapmnstonue cBsi3u (XapakTep CBA3€il HeU3Bec-
TEH)

He nmeer nndopmManmoHHbIX CBsI3el

IlepenaTunx Bxomut B cTpykTypy Q-CcXeMbI
OO6pabaTbIBaeT 3asiBKH
Nwmeet BbIXO1HBIE HHPOPMAITMOHHBIE CBSI3U
Brinaer 3asBku (¢ 3anepxkoi b0 6e3 Hee)
IIpuemHux Bxomut B cTpykTypy Q-cXeMbl

OO6pabatbIBaeT 3asiBKH
Nwmeet BXoaHbIC MHPOPMAITMOHHBIC CBSI3U
[TpuHUMaeT 3asBKH

[Tepenaruuk ¢ 3aepKKOI

Bxomut B cTpykTypy Q-cXeMbl

OO6pabatbIBaeT 3asiBKH

Nwmeet BbIX01HBIE HH(POPMAITMOHHBIE CBSI3U

Brinaer 3asaBku

3anep)kuBaeT 3asiBKHU (110 BPEMEHH B COOTBETCTBUU C 3a-
JTAHHBIM 3aKOHOM pacipeesieHus])

OObeKT ynpaBieHUs

Bxomut B cTpykTypy Q-cxembl
OO0pabatbIBaeT 3asBKH

HMeeT BXOIHBIC YIIPABIISIFOIINE CBSI3U
Xapakrepuszyercs QYHKIMEH yIpaBICHHsI

Jlanee mig moaydeHUs MepapXxuu KJIaccoB OyJeM MOcae0BaTEb-

HO yCTaHaBJIMBaTh OTHOIIICHHE «OOIee — YacTHOE» JJIsl BCeX a0CTpak-
LW, CBEICHHBIX B TAONUIBI | 1 2, a TakKe ONpeAessiTh OTHOIICHUS UC-
MOJIb30BaHUs U accouuanuu. Mepapxusi KjiaccoB MpeicTaBlIeHa HA PU-
cynke 5. IlpsmoyroiapHUKaMu OTOOpPaK€HBI OCHOBHBIC 3JIeMEHTHI Q-
cXeM (KOTOpbIE HEMOCPEACTBEHHO M300paKAOTCSI HA CXEME), a OBajIaMu
MOKa3aHbl JOTOJHUTENbHBIE a0CcTpakiyu. CIJIOMIHBIMU CTPEJIKAMH H30-
Opak€HO OTHOIIIEHHWE OTKPBITOTO HACIEAOBAHUS, KOTOPOE MPEICTABISCT
B HMEpapXUU OTHOIIEHUE «O0O0Illee — YACTHOE», a MyHKTHUPOM IOKa3aHbI
acCOIMAIIMU U OTHOIIEHUE MCIIOJIb30BaHUS MEXKIY aOCTPaKIUIMHU.
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KOHTPOJLIIEP

/
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CTpyKTypHBIH 371eMEHT

Q-cxembl

OObeKT ynpas-
JeHUSI

DyHKIHS yIIpaB-
JICHUS

TpoJutep

IIpocroii ciiyyaiiHblii KOH-
TpoJuIep

/

AJTanTUBHBIN CITy4ailHbIN KOH-
TpOJIIep

I'enepatop ciy- e T
YaiHbIX YUCEl

Crpykrypa
CXEMBI

3asiBKa

’
’
’
’
’
’
ya

O06paboTunK 3a5BOK

RN

Ilepenatunk

IIpuemnux

[TepenaTunk
C 3aJIEPIKKOI

Vo

I'enepatop 3as-
BOK

Kanan

Jucrnuruimza 00-
CITY)KHBAHUSI

Ouepenn

Knanan

Koneunas oue-
pens

Beckoneunas
odepenb

Pucynok 5. epapxust Ki1accoB

Kaxnas u3 abctpakuuii pa3pabOTaHHOW MEpapXUM KIIACCOB Jajee
MPEJCTABIISIETCS B BHUJIE CYIIHOCTH OJHOTO W3 TpeX BHUIOB: Kjacca
(cTpyKTYypHI), IIAOJOHHOTO Ki1acca win GyHKIMU Ha s3bike C++. Ilepe-
X0/ OT a0CTpakuMil K cymHOCTSIM Ha C++ OCyIIECTBISAECTCS Ha CIEAYIO-
meM stamne. Huke B Tabnuie 3 3ammMcaHo COOTBETCTBUE CymIHOCTeH C++
BBIJICJICHHBIM aOCTpaKIUsIM U JaHbl UMeHa (MICHTU(UKATOPHI) CYITHO-

CTEMN.

Tabnuia 3

HﬂHMCHOB&HHGHﬁCTpaKHHH

Bun cymnoctn

W neHtudukaTop CymHocT!

CTpyKTYpHBIH 251eMeHT Q-CXeMBbI

KJ1accC

CGenericElement

O06paboTuYmK 3aIBOK

KJ1accC

CRegAwareElement

OOBEKT ynpaBieHus

KJ1accC

CObjectOfControl
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ITpuemHuk

KJaccC

CReceiver

Ilepenaruuk

KJ1acC

CTransmitter

ITepemaTumk ¢ 3a7epKKOM 11abJI0H CDelayedTransmitter
HeynpaBnsiembrii TeHeparop 3as- | mabioH CReqgGenerator

BOK

VYrpagiisieMblil TeHepaTop 3asBOK | Ia0JIOH CControlledReqGenerator
Kanan 11a0JIOH CDevice

Knanan KJIacc CGate

AOcTpakTHas ouepeap 11a0JI0H CQueue

beckoneuHast ouepe/in mabJIoH CUnlimitedQueue
KoneuHas ouepenp 111a0JIOH CLimitedQueue

KonTponnep rpynmns! kiilanaHoB

KJ1accC

CMassGateController

IIpocToii ciydaiftHbIil KOHTPOJUIEP

KJ1accC

CRndGateController

ANaNTUBHBIA  CIy4alHBIA  KOH- | KJIacC CSmartRndGateController
TpOJLIEp
OOOOWICHHBI  MaccOBBI  KOH- | KJIacc CCustomMassGateController
TPOJLIEP
Q-cxema kinacc (¢ emuHctBeH- | CQChart

HBIM 00BEKTOM)
3asiBKa KJ1ace CReq
Crtpykrypa Q-cxembl HabOp CTPYKTYP —
["'eHepatop cydailHBIX YnCe mabJIoH Omnpenensiercs MoJIb30BaTeleM
Jucnunnuna o0cmyKuBaHus m1abJIoH Ornpezensercs mojab30BaTelieM

DyHKIUS yIpaBlIeHUs

callback-¢ynkuuns

()HpeﬂeHHeTCH]IOHLSOBaTeHeM

Menemxep CTaTUCTUKU

Kiacc (C €IMHCTBEH-
HBIM 00BEKTOM)

CStatManager

Menemxep ommboK

Kiacc (C €AMHCTBEH-

CErrorManager

HBIM 00BEKTOM)

6. Pabora Ne4. Peasnm3zanus nporpaMmmHubix cucteM. OTiaaka u
TecTUpoBaHue. CTUIIbL NPOrPAMMHUPOBAHUS

Ortan 4. [ToctpoeHue MOIyIbHON U OOBEKTHOM CTPYKTYpPHI MPOEK-
tupyemon I1C.

Crpykrypa IIC pgomkHa obecrnieunBaTh yJ0OCTBO €€ HCIIOIh30Ba-
HUS MPU COCTABJICHUH MPOEKTOB MOICIMPOBAHUS C Pa3IMYHBIMU Tapa-
MeTpamu. [Ipu 3TOM OHa JOJKHA TIPEJOCTABIISITH BO3MOXKHOCThH BHEApE-
HUS BHEIIHETO KOJa B KOHTEKCT CYIIHOCTEH C IeJIbI0 00ecrieueHus OT-
KPBITOCTA W THOKOCTH. Tak, HeoO0Xoauma BO3MOXKHOCTH J0OAaBJIEHUS
OTIPEICICHHBIX MOJIb30BaTEIEM KJIACCOB T€HEPATOPOB CIIYUYAUHBIX YHCEIT
JUIS peanu3aluy CIelaibHbIX 3aKOHOB paclpe/ie/ieHUs] TeHEpPaTOpOB
3asIBOK M KaHAJIOB, BBEJICHUS HOBBIX (DYHKIIMU yIIpaBiIeHUS KJIaraHaMH
U JUCIUIUIMH OOCIYyXHWBaHUS B ouepensX. ITO Ke Kacaercs U 0000-
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IICHHBIX MACCOBLIX KOHTPOJIJICPOB, KOTOPLIC 110 OIIPCACICHUIO JOJIZKHBI
BKJIHOYAaTb KO ITIOJIb30BaTCIIA, Hpe,Z[CTaBJ'IHIOH_IHﬁ 3dKOH YIIPpAaBJICHUA
KJlallaHaMH.

CocTaB OCHOBHBIX MOJYJIEH U 3aroJ0BOYHBIX (hailJIOB MpOrpamMM-

HOW CHCTEMBI BMECTE€ C ONMMCAHMEM HMX Ha3HAYCHHUS IPEACTABIICHBI B
tabure 4.

Ta6muia 4

NoNe

Nms mopyns

Haznauenme MOIYJIA

1 gchartelements.h CofepKuT OIpeIe/IeHUsT U pealn3aldd KJIacCoB OC-
gchartelements.cpp HOBHBIX 3JIEMEHTOB Q-CXEMbI
2 qchart.h Biirouaer ompenenieHHe M peaM3aldio  KJIacCoB
gchart.cpp CQChart u CStatManager, a Takxe JTOIMOJHUTEIbHBIX
KJIACCOB JIJISI ITOJICPYKKHU IUKJIA MOJICTMPOBAHHMS
3 gchartexcept.h CoepXuT OmpeeiicHHe W pealn3aluio  Kjacca
gchartexcept.cpp CErrorManager u uepapXxui KJIaCcCOB HCKIIOUYUTEIb-
HBIX CHTYaIUi IS IPEICTABIEHHUS OITHOOK
4 gchartgatectrl.h Onpenensietr psn 6a30BbIX QYHKIMK YIPaBICHUS Kia-
gchartgatectrl.cpp nanamu (Harpumep, U, NJIN, U-HE, NJIN-HE)
5 gchartstdhdr.h CraHiapTHBIA 3aroJIoBOYHbIN (hailyi, obecneunBaro-
IIUI KOMIIOHOBKY IIPOEKTOB M COJAEPIKAIINI MAKPOCHI
JUIsl yOpoleHus narepdeiica 6nbIMoTeKku
6 gchartcommon.h OnwuceiBaeT 6a30BbIC TUIIBI OMOINOTEKH
7 gchartrndgen.h ConepxuT omnpenencHusi MabJIOHHBIX KIACCOB THIIO-
BbIX T€HEPATOPOB CIy4ailHBIX uucen ((HUKCHPOBaH-
HBIH, pABHOMEPHBIN 3aKOH, 3KCIIOHEHIIUAJIbHBIN)
8 qchartgdisc.h Onpezaensier KJIACChl I peajlu3allMd CTaHJIAPTHBIX

muctuuina oocnykuanus (FIFO, LIFO)

pHUCYHKE 6.

MonynpHasi CTpyKTypa OPOTPAMMHOM CUCTEMBI MPEACTABICHA HA
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v
gchartgatectrl.cpp

qchartgatectrl.h

\4

gchartgdisc.h v
gchart.h gchart.cpp

v

gchartrndgen.h

A

gchartelements.cpp

gchartelements.h

A 4

gchartcommon.h

J

gchartexcept.h »|  gchartexcept.cpp

\ 4 Y \ 4
qchartstdhdr.h » qchartstdnhdr.cpp

: 3\

! _.{ userheaderl.h

. 4- - 3a20J10604YHblE qbau-
USGI’pfOJeCt.Cpp e e ] userheader2.h >]lbl noavzoeamens

“ DR
Y = ~ ~
npoexm MOOeIUPOBAHUSL T ¢

Pucynok 6. MoaynbHasi CTpyKTypa
I1C AMUTAIIMOHHOTO MOJAECITUPOBAHUS

Oran 5. Pa3zpaboTka coaepxaHusi MOJyJE€Hd U KJIACCOB MPOEKTHU-
pyemoii 11C.

IlepBOHAYAIBHO OMPENENIUM OPTaHU3ALUI0 MOJACIUPYIOLIETO IPO-
€KTa.

bynem mpencraBisgTe MOJIEIUPYIOMIUN OPOEKT B BUJIE OTACIBHOTO
MPUJI0KEHHUS, UCTIOJIB3YIOMIETO Pa3pabOTaHHYI0 MOAYJIBHYIO CTPYKTYPY
I1IC. Ilonp3oBaTenb AOJDKEH MOATOTOBHUTH OCHOBHOW MOJYJb IPOEKTa
(cpp-daiinm userproject.cpp), BIMcaB B HETO B COOTBETCTBUH ¢ TpeOye-
MOW CTPYKTYPOH OIIPENEJICHUS DJIEMEHTOB, CBS3€H, MapamMeTpoOB MOJIE-
JYMpOBaHus (COTJIaCHO BapHaHTY 3aJlaHus) U 3aIyCTUB MPOLIECC MOJICIIH-
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pOBaHUSl COOTBETCTBYIOMICH (yHKIUeH. CTPyKTypy 3TOr0 MOMIYJIS
MO>KHO MPEJCTaBUTh, HATPUMED, CIEIYIOIIUM 00pa3oM:

// nogpxnouenmue odasnoe IIC
#include "gchartstdhdr.h"

using namespace QChart;
// nombBoBaTenbCKME BarToONOBOYHEE Obalins

}}.ocnosnaz bYyHKIIMS MOIeNMpyolero IpoeKTa
// omnpepenenHMe M permcTpauusi I'eHEPATOPOB
)).onpenenenue M perucTpauus KaHaJIoB
)).onpenenenue M perucTpauust odepepmen
)).onpenenenue M permMcTpauuss KilanaHOB
}}'perucmpauuz MHOOPMAUMOHHEX CBSIZel
))'permcwpaumx YIOpaBasSOUMX CBsISeit
)).Hacmpoﬁxa napaMeTpoB MOAEIUPOBaHUST

// nyck MomenupoBaHMsT

Onpenenum conepxxanne mMoayJsien IIC u knaccoB, BXOASAIMX B
NOCTPOEHHYI0 uepapxuto. CoaepkaHue KiiaccoB OyJeM pa3padaTbiBaTh
UCXOJISl M3 XapaKTePUCTUK aOCTpaKIHii, CBEJICHHBIX B TaOIUIKBl 1 U 2.
Pacrnipesenenue KiaccoB Mo MOAYISIM OyZeM OCYIIECTBISATH C y4ETOM
naHHBIX U3 Tabnuipl 4. IlepBoHauanbHO OyneM ompeaensTh 0a30BbIC
KJIACChI, HA OCHOBE KOTOPBIX 3aT€M OTPEIEINM BCE€ TIPOU3BOIHbIE KIIac-
cbl U mabnonsl. [lapamnensHo OyaeMm 3amMChHIBaTh ONMPEEICHHS BCIIO-
MOTaTeJIbHBIX KJIACCOB, a TaKXKE OTOJHUTEIBHBIX CTPYKTYP ITaHHBIX,
TUIIOB U (PYHKIUH.

Huxe B KkadecTBe mpuMepa JaHO OIpeesieHne Kiacca
CGenericElement, mpencraBistoniero abCTpakTHBIA CTPYKTYPHBINA dJIe-
MEHT (Q-CXEMBI:

class CGenericElement {
// abCTpaKTHEII 3JIEMEHT Q-CXEeMH!
// wmHkancynupyeT MOeHTUOMKAIMIO 3JIEMEHTOE M obupe CTPYKTYPHbE CBOMCTBA
public:
// KOHCTPYKTOP M IeCTPYyKTOp
explicit __ fastcall CGenericElement (const std::string & name):
_plinks (0), _ name(name), _ id(0)
{

}
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virtual ~CGenericElement() = 0;

// ofuwasi unpopmaimst 06 sIEeMEeHTe
const std::string & GetName() const { return _ name; }
int GetID() const { return __id; }

protected:
ChartStrEntry t * _plinks;
// yxasaTens Ha sTueliKy CTPYKTYPH Q-CXEMEl C OMMCAHMEM CBSIBen

private:
std::string _ name; // cuMBOmMueckoe vmMs1 BIEMEHTa
int __id; // {MCIIOBOI MOeHTMOUKATOP BJIEMEeHTa
// mpysBsi

friend class CQChart; // nns HacTpolkM CBsiBeif C Q-CXeMoit

// wns6nTOuHbE GYHKLM
CGenericElement (const CGenericElement &) ;
CGenericElement & operator = (const CGenericElement &) ;

}; // CGenericElement

B npuBeneHHOM BBINIE ONMpeEEIeHUH KJIacca HCIIOIB30BAJICS THII
ChartStrEntry_t, mpencraBiasionui OTACIBHYIO SYSHKY CTPYKTYypbl Q-
cxembl. Ero omnpeseneHue uMeeT Ciaeayronui BUIL:

// Tun sneMeHTa CImMCKa CBsIZel Q-CXeMsl
typedef struct LinksListEntry t {
CGenericElement * pelem; // ykxasaTene Ha 3JIeMEHT
LinksListEntry t * pnextlink; // ykasaTene Ha CJIeOyKIYyl CBSIBb
} LinksListEntry tag;

// TN sTueMKM CTPYKTYPH Q-CXEeME!
typedef struct ChartStrEntry t {

CGenericElement * pelem; // Texyumi sieMeHT
LinksListEntry t * pininflinks; // BxomHBEe MHPOPMAIMOHHBIE CBSIZU
LinksListEntry t * poutinflinks; // BRXOAHEIE MHPOPMALMOHHBE CESIZU
LinksListEntry t * pinctrllinks; // BxomHBe ymIpaBnsIUMEe CBSIZU
LinksListEntry t * poutctrllinks; // BEXOmHEIE yIpaBIsIOIME CBSISU
ChartStrEntry t * pnextelem; // yxasaTesne Ha CIIEOYIOUYO STUEIKY

} ChartStrEntry tag;

Kak BugHO M3 MOcieaHero onpeaeieHus, CTpykrypa Q-cxemsl 3a-
JTAeTCsl OJTHOCBSI3HBIM CITUCKOM siueeK. B Kakgoil U3 HUX UMEIOTCS yKa-
3aTeJIM HAa COOTBETCTBYIOIIUM 3JIEMEHT (Q-CXEMBbI, HA €r0 BCEBO3MOXKHBIC
CBSI3U C JPYTHMHU DJIEMEHTaMH, a TaKKe Ha OYEPEIHYI0 aHAJOTHYHYIO
AYEHKY, ONMCHIBAIONIYIO CIEAYIOIMN 3jieMeHT. Kaxmas cBsA3b omnpeze-
nsietcst cTpykrypoit LinksListEntry t.

AHaJIOTHYHBIM 00pa3oM OIpeeisieM OCTaldbHbIE KIJIACCHI, JIBUTAs
BHU3 110 Mepapxuu (0T OOIIETO K YaCTHOMY).

OnHuM U3 BaXHEWIIMX  KJIAaCCOB  HMEPAPXUM  SIBISIETCS
CRegAwareElement — aGctpakTHBI 00pabOTUMK 3asBOK. DTOT KJIACC
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omnpejeseT 0a30BbIe ACHEKTHl MOBEACHUS BCEX 00paOOTUMKOB 3asBOK.
Ero onpeneneHue n1aHo HUXe:

class CRegAwareElement: virtual public CGenericElement {
// abcTpaxTHEIT OBpPaBOTUMK BasTBOK
// oT »TOrO Kjacca HACIenylT ECe KJAacCh, paBoraiupe C BasiBKaMu
public:

// KOHCTPYKTOpP M HEeCTPYKTOP

explicit _ fastcall CRegAwareElement (

{

}

const std::string & name, bool logstat = true): CGenericElement (name)

__logstat = logstat;
_marksreqgprocessed = false;

virtual ~CRegAwareElement() { }

// mpuBsHaAK BHOAUM CTATUCTMKM OJISI DIIEMEHTa

bool GetLogStat() const { return _ logstat; }

// ycTaHOBKa mpMBHAKA NOMETKM OBPABOTAHHEIX BasIBOK

void SetMarksReqProcessed() { _marksreqprocessed = true; }
// DosyuerHme COCTOSTHMSI — IJisT YIPABJIEHMsI APYTVMM 3JIEMEeHTaMMu
virtual state t GetState() const = 0;

// MexaHMSM BHUMCIIEHMSI COCTOSIHUSI ONpPeNessieTcsl MNOonKIaccaMm

protected:
class CReq { // wnacc "zasEka"

/ / BJIOKEHHOCTE KJjlacCa MOomeympyeT acCCOoLMalLMio 3JIEMEHTOB C BasiBKaMm

public:

// xoHCTpPyKTOP
explicit _ fastcall CReq(bool logstat = true) ({
__inittimestamp = __ timestamp = O0;
__logstat = logstat;
processed = false;
}
// wmudopMars
size t GetTimeStamp() const { // Bpems nmpeGrBaHMsi B3asiBKM B CHCTEME
return __ timestamp;
}
size t GetInitTimeStamp() const { // BpeMs nosIBJIEHMsT 2asIBKM B CHCTEME
return __ inittimestamp;
}
bool GetLogStat() const { // npusHaxk BKIOYEHUSI BasIBKU B CTATUCTUKY
return _ logstat;
}
bool GetProcessed() const { // npusrHak oBpaboTKM BasTBKNA
return processed;
}
// cuer BpeMeHu mNpebGHBaHUS BasTEKU B CHCTEME
void __ fastcall SetTimeStamp (size t time) { __ timestamp = time; }
void __ fastcall SetInitTimeStamp (size t time)
{ _inittimestamp = time; }
// noMeTka OBpaBoTaHHON BasTBKU
void SetProcessed() { processed = true; }

private:

size t _ inittimestamp; // BpemMs mosiBNeHMsT BasBKM B CHUCTEMe
size t _ timestamp; // Texymas BpeMeHHasr MeTKa

// wmcnonpsyeTcst misl NOACYETa BPEMEHM NpPeGHBaHMsI BasiBKM B CHCTEME
bool _ logstat; // npmsHax BKIOYEHWST TEKYWEH SasiBKM B CTaATHUCTUKY
bool _ processed; // mpmsHak nonajaHmsi BasIBKM XOTsI G B OAMH KaHaJ
// ecm __processed == false, To BasiBKa eme He ofpabaTiBanack
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// wmsbirrounsle QYHKIDm
CReq & operator = (const CReq &) ;

}; // CReq
bool marksreqprocessed; // nmpusHaxk noMeTxM O6pPaBOTaHHEX BasIBOK

private:
bool _ logstat; // mpmsHak BamMcu CTAaTMCTMKM [O BasiBKaM TEKYWET'O SJIEMEeHTa

// mpysbsi
friend struct ReqlistEntry t; // mns mocTyna x sasiBxe ms ouepemm

// ws6rTOouHbe GYHKINM
CRegAwareElement (const CRegAwareElement &) ;
CRegAwareElement & operator = (const CRegAwareElement &) ;

}; // CRegAwareElement

Oc00EHHOCTBIO MPEJICTABICHHOTO BBIIE KJlacca SIBISETCA TO, YTO
HEIMOCPEJACTBEHHO BHYTPHU HEr0 ompeaeiseTcs BloxeHHbIN kinacc CReq,
ONKCBHIBAIOIINN 3asBKY. Bilo)K€HME KIacCcoOB B JITaHHOM Ciydae oToOpa-
AeT OTHOUIEHUE acColMaluu (3asBKU aCCOLUMUPYIOTCA CO BCEMU dJie-
MEHTaMH, KOTOpble ux oOpabathiBatoT). BHyTpu knacca CReq 3amaHbl
aTpuOyThl 3a84BOK, HANpPUMEpP, BpPEeMs MOCTYIUICHUS 3asBKHM B CHCTEMY,
NPU3HAK MPOXOXKJICHMS 3asBKOM XOTs Obl oHOro 00paboTumka. IIpu
HEO0OXOIMMOCTH NIEPEUEHb ATUX aTPUOYTOB MOXKHO pacIIupuTh. JJist op-
raHu3alMu JOCTYNa K CBOMCTBAM 3asBKHM 3aJlaHbl COOTBETCTBYIOIIHUE
KOMIIOHEHTHbIE (pyHKIMU. HekoTopble CBONCTBA TOCTYMHBI TOIBKO IS
YTEHUS, HEKOTOPBIE TOCTYIHBI U I MOAU(DUKALINH.

BosBpamasce k knaccy CReqAwareElement, cneqyeT oTMETHUTb,
4YTO B HEM BBEJIEHA YMCTO BUpTyanbHas QyHkuus GetState, mossoisio-
mias MOJYy4YHUTh TEKYIIEee COCTOsIHUE 3jieMeHTa. [I0CcKoJIbKy crmoco0 mo-
JYYEHHUSI COCTOSTHUSA 3JIEMEHTA U YUCJIO BO3MOYKHBIX COCTOSIHUM 3aBHUCST
OT BUJIa ATOrO 3JEMEHTA, NaHHas (QPyHKUUS OObsIBIECHA aOCTPAaKTHOU U
OyZeT onpeneaTbCsl IPOU3BOAHBIMU KIIACCAMM.

Ha ocHoBe kiacca CReqAwareElement HemocpeIcTBEHHO oOIpe-
nensiercst  knace CTransmitter, NpeACTaBISAIONIMI BCE SJIEMEHTHI,
UMEIOIINE BBIXOASAIIEE MHPOPMALMOHHBIE CBSI3M U CIIOCOOHBIE BbIJA-
BaTh 3asBkH. Onpezenenue kiracca CTransmitter Oymer ciemyromum:

class CTransmitter: virtual public CRegAwareElement {
// abcTpakTHIDT BJIeMEeHT Q-CXEeMEl, CIOCOOHEINI BHOABATH BasiBKM
public:
// KOHCTPYKTOP M IeCTPyKTOp
explicit _ fastcall CTransmitter(const std::string & name):
CGenericElement (name) , CRegAwareElement (name)

{

’
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}

~CTransmitter () { }

protected:
// noeepemnme
virtual CReq * _ fastcall Transmit(CReq * req = 0) = 0; // Bmpgaua BasBKM

// wmubopMaryst
virtual bool ReadyToTransmit() const = 0; // TOTOBHOCTE K BEHaue BasiBKM

private:

// mpysbsi
friend class CQChart;

// ws6rTOouHbe GYHKINM
CTransmitter (const CGenericElement &)
CTransmitter & operator = (const CGenericElement &) ;

}; // CTransmitter

B kmacce CTransmitter mosBistoTcs aBE BaXKHbICe (DYHKIIMH —
_ReadyToTransmit u _Transmit. ITepBast cay>XuT 1)1 MPOBEPKU TOTOB-
HOCTH DJIEMEHTa K BBbIJIad€ 3asBKH, BTOpas — HEMOCPEICTBEHHO IS
UMUTAIMU BbIaun 3asaBku. O0e QyHKIMM aOCTpaKTHBI, Tak 00a Moje-
JUpyeMbIe UMHU acIieKTa MOBEACHUS 3aBHUCAT OT BHJa 00paboTUnKa 3asi-

BOK.

Kmacc ~ CTransmitter  mopokmaeT  MPOM3BOJIHBIA  KJIAace
CDelayedTransmitter, omuchIBarOIIMX 3JIEMEHTHI, KOTOPHIC IEPEIA0T
DJIEMEHTHI ITOCJIE HEKOTOPOH 3aIep KK (XapakTep 3aJep>KKU Ha TaHHOM
YpOBHE UEPApXUU HE OINPEICIICH):

class CDelayedTransmitter: public CTransmitter {
// abCcTpakTHIIZ BJIeMEeHT Q-CXeMHl, BHOAKUIMA BasiBKM C BaAepPXKON
public:
// KOHCTPYKTOP M IeCTPYyKTOp
explicit __ fastcall CDelayedTransmitter (const std::string & name):
CGenericElement (name) , CRegAwareElement (name) , CTransmitter (name),
_preq(0), _issuetime(0), _issuetimeset(false)
{
}
~CDelayedTransmitter () {

4
// >nemenTs HE ynasnsmor SasiBOK; DTO OejlaeT QMKTMBHEI SJIEMEHT
// "c6opupk OBCIIyKEHHEIX BasiBOK"

}

// wmubopMarmst
virtual state t GetState() const { // mposepxa cocTosiHusT
return preq == 0 ? empty : busy;
}
protected:
// nomenemmne

virtual void _GenerateIssueTime() = 0; // Bpems Brxoma BaslBKM

CReq * preq; // BasiBka, HaxomsmAsiCs Ha oBpaBoTke
q ¥ _preq
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size t _issuetime; // BpemMs BHmaum BasBKM
bool _issuetimeset; // nmpmusmax, uTo BpeMs BHmAuUM BamaHO

private:

// mpysBsi
friend class CQChart;

// wns6TOuHbEe GYHKLM
CDelayedTransmitter (const CGenericElement &) ;
CDelayedTransmitter & operator = (const CGenericElement &) ;

}; // CDelayedTransmitter

Oc00EHHOCTBIO 3TOrO KJIacca SIBISETCS TO, UTO B HEM OIpPEAEIISIEeT-
Csl yHacleJoBaHHasi YUCTO BUpTyanbHas ¢yHkuus GetState. B 3aBucu-
MOCTH OT TOT'O, €CTh JIU B JAHHOM DJIEMEHTE 3asBKa B TEKYIIIMH MOMEHT
MozeapHoro Bpemenu (_preq == 0 unu _preq !'= 0), ¢pyHkius Bo3Bpa-
nraeT empty (JIEMEHT IyCT) WK busy (9JIEMEHT 3aHST).

KoHkpeTuzanus cojepkaHusi OCTAJIbHBIX KJIACCOB HEpPAPXUHU OCY-
IIECTBIISIETCS] aHAIOTUYHO onucanHoMy. [lo Mepe ompeneneHus KiaccoB
KOHKPETH3UPYETCS pealu3anus WX KOMIIOHEHTHbIX (QyHKumid. s
OOBIYHBIX KJIACCOB ONpeAceHUs (PYHKIIMNA pa3MemIarTcs B COOTBETCT-
BytoreM cpp-daiine gchartelements.cpp, /s maGIOHHBIX KJIacCOB BCE
OIpEICIICHHS OCTAIOTCS B 3aroj0BoYHOM arine gchartelements.h.

Ortan 6. Onpenenenne o0bekTHON CTpYKTYpHl IIC. 3anmuck ompe-
neneHust Q-CXeMbl B MOJICJIUPYIOIIEM MTPOEKTE.

Ha nannowm stane tpedyercs 3aaarh Q-cxeMy MOAEIUPYEMOM CHC-
TE€MbI MAaCCOBOT0 O0OCTyXMBaHUs (PUCYHOK 4) B OCHOBHOM (haiisie Moe-
JUPYIOIIETO MPOEKTa, a TAKKE ONPEIAETUTh 00IIUe MapaMeTpbl MOJIECIH-
poBaHus (yCJIOBUE OKOHYAHUS MOJICTMPOBAHUsA, YCIOBUE Hayana coopa
CTaTUCTUYECKUX JAHHBIX, IEPEUYCHB 3JIEMEHTOB, JaHHBIE O KOTOPHIX HE-
00X0IMMO MOJYYUTH U T.1.).

st 3aganusa Q-cxeMbl HEOOXOAUMO CO37aTh MHOXKECTBO OOBEK-
TOB, TIPEACTABIISIIOIINX BCE €€ AIEMEHTBI, U 3aPErUCTPUPOBATH I3TH 00B-
CKTBI ¥ CBSI3U MEXKIy HUMH B CTpyKType manHbix ChartStrEntry t, onu-
CaHHOM BbIIE. Perucrpanus 3JIEMEHTOB M CBSA3EU OCYLIECTBIISICTCS C
MOMOIIBI0 KOMIOHEHTHBIX PyHKIMH Kinacca CQChart, npencrasnistonie-
ro Q-cxeMy, U CBOAUTCS K JOOABJICHUIO yKa3aTeled Ha OOBEKTHI-
AJIEMEHTHI U SUYEUKU OMMCAHUS CBA3EU, COJEpkKalIUe aTpUuOyThI CBSI3EH.
Oynkius RegisterElement peructpupyer HOBBIA 3JEMEHT, a (PyHKIUSA
RegisterLink peructpupyer HOBYIO CBsI3b. DTH (DYHKIIUU MPEANOIATal0T
nepegayy OOJIBIIOrO YWClia apTyYMEHTOB, COCTaB KOTOPBIX 3aBUCUT OT
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TUIIa PETUCTPUPYEMOTO AJIEMEHTA WIIA CBSI3U. B CBSI3M ¢ 3THM JOCTYyN K
3TUM (QYHKIUSAM YJIO0OHO OpPraHM30BaTh Uepe3 BCIIOMOTATEIbHBIC Mak-
poorpeeneHus (MakpoCchl perUCTpallii), COKpaIaroIue 3alucCh BbI30-
Ba QyHKIIUH.

Hwxke maHbl 3arojoBKH HEKOTOPBIX MAKpPOCOB PETUCTPAIUHU dJie-
MEHTOB Q-CXeM:

GEXP (latency,name, title,logstat)

GEVEN (lbound,ubound,name, title,logstat)
GNRND (latency,name, title,logstat)

DEXP (latency,name, title,logstat)

DEVEN (1lbound,ubound,name, title,logstat)
DNRND (latency,name, title,logstat)
FIFOLQ (name, title,len,logstat)

FIFOUQ (name, title,logstat)

XXXGT (name, title)

RNDCTRL (name, title) ;
SMRNDCTRL (name, title) ;

MASSUSERCTRL (id, title,assoccontrollers,ctrlfunc) ;

Kaxaplil U3 MepedrcieHHbIX MAKPOCOB PEIIAET JIBE 3aayu: BBO-
JTUT ompejaesieHue emMenTa Q-cXemMbl B KOHTEKCT IMPOEKTa U PETUCTPU-
pyeT aieMeHT. Ha3BaHus MakpoOCOB COOTBETCTBYIOT 3aJaBa€MbIM HUMU
anemenTaM. GXXXX 3amaeT HeympaBisieMblid TeHEpaTop 3asBOK (OyKBa
G) c 3akoHoM pacnpeaeneHuss XXXX, DXXXX 3angaet kanain (0yksa D)
¢ 3akoHoM pacnpenencHus XXXX, FIFOXQ onpenenser FIFO-ouepenp
c orpannueHueMm 1o mmuHe (X = L) wiu 6e3 orpanuuenus (X = U),
XXXGT omnpenensier kianaH ¢ GyHKIUEH 00beIMHEHUS YIPABISIOIIUX
curHaioB XXX (AND, OR, NOR wu T.1m.). IlpocToii ciy4JailHBIH KOH-
Tposuiep onpenensercs u perucrpupyercsa makpocoM RNDCTRL, aman-
TuBHBI — MakpocoM SMRNDCTRL, o06001ieHHbI MacCOBBIM KOH-
Tposuiep — makpocom MASSUSERCTRL.

Has3HnaueHne napaMeTpoB MaKpOCOB PETHCTpAllMU CIIEIYIOIICE:
name — mporpaMMHBIH HaeHTH(HKATOp I1eMeHTa; title — cumBoHuUe-
CKOE MMs 3JIeMeHTa (CTpoka, oToOpaxkaemasi Ha 3kpane); logstat — mpu-
3HaK BKJIOUCHHUS dJEMEHTa B COOp CTATUCTHUYECKUX MaHHBIX (true —
BKitouaercs, false — wer); latency, Ibound, ubound — mapameTpsr 3ako-
HOB pacrpezenenus; len — mmuHa ouepenw; assoccontrollers — Bexrop
yKa3aresiel Ha acCOLMMPOBAHHBIE KOHTPOJUIEPHI (3JIEMEHTBI, COCTOSIHHUE
KOTOPBIX YUYHUTBIBAETCSI MACCOBBIM KOHTPOJJIEPOM TMPHU BHIPAOOTKE
yIPaBISIOMMX Bo3aeicTBui); ctrifunc — ykasarens Ha monbp3oBaTeb-
CKYI0 (DYHKIIUIO yIIPaBIICHUS.

Hwxe mpuBeneHbl MpUMeEpPhl UCIIOIB30BAHUS MAaKPOCOB PETHUCTPa-
WU SJIEMEHTOB:
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DNRND (2 ,RG, "Buffering register", true) ;

GEXP (21 ,MSG1, "Message generator 1", true);

FIFOLQ (TMPBUF, "Poling unit temporary queue",1l, false);
NANDGT (KMXON, "Poling unit start gate");

Peructpanus cBszeit Q-cXxeMbl BBITIOJHSICTCS CICIYIOIIUMH Mak-
pocamu:

REG_ILINK
REG_CLINK
REG_CLINK_EX
REG_CLINK_RND
REG_CLINK RND_EX
REG_CLINK_CUSTOM

Makpoc REG_ILINK peructpupyetr nHpopMalluOHHYIO CBS3b OT
anemenTa E1 k anementy E2. ®opmat ero BbI3oBa;

REG_ILINK (E1l,E2)

OcTanbHble MaKpOCHI UCTIOIB3YIOTCS JIJISl PETUCTPAIIMU PA3IMUHbIX
BUJIOB ymnpasistomux cBazed. [Ipocreitmmii u3 vux — REG_CLINK —
perucTpupyer cBiI3b oT 3jeMeHta E1 k ympaBnsemomy anementy E2,
yCTaHaBJIUBasl COCTOsiHUE ynpaiieHus mo ymomuanuto full («ouepens
noJiHa»). @opmMar ero BbI30Ba TAKOB:

REG_CLINK (E1,E2)

Makpoc REG_CLINK_EX anamornueH, HO TO3BOJISIET 3a7aTh JIIO-
0oe JomycTUMOE JUIS JaHHOTO JJEMEHTa-KOHTPOJUIEpa COCTOSHHE
ynpaBieHus (0OHO 3a7aeTCs TPETHUM apryMEHTOM ), HallpuMep:

REG_CLINK EX (D1,K1,empty)

Makpocst REG_CLINK_RND u REG_CLINK_RND_EX peruct-
PUPYIOT YIPABISIONIME CBSI3U OT CIYYaWHBIX KOHTPOJUIEPOB: MEPBBINA —
OT MPOCTOr0 KOHTPOJUIEpA, BTOPOM — OT aJaiTUBHOTO KOHTPOJUIEpA.
dopmMaThl UX BBI30BA CIEIYIOLINE:

REG_CLINK RND (El,E2,probability)
REG_CLINK RND EX(El,E2,probability,assocelem,assocelemstate) ;

rie probability — BeposTHOCTH OTKpBITHSA KiTammana E2; assocelem —
UJACHTH(UKATOP acCOIMUPOBAHHOIO KOHTpouIepa; assocelemstate —
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TpeOyeMOe COCTOSIHUE acCOIMUPOBAHHOTO KOHTpoJsuiepa (Ipu KOTOPOM
KJ1araH OyAeT H00aBIATHCS B TPYIINY YIPABISEMbIX JIEMEHTOB TAHHOTO
MaccoBOIro KOHTpoJsuiepa). B kauecTBe assocelemstate MokHO HCIIOJIb-
30BaTh cOCTOsIHUSA empty, busy u (mis ouepeneii) full, empty or busy,
empty_or_full, busy_or_full.

[Ton BEpOSITHOCTHIO OTKPBITUS KJIanlaHa (MJIM UHOTO yIPaBIIseMOro
AJIEMEHTA) 37€Ch IOHUMAETCSI BEPOSITHOCTh €r0 OTKPBITUS B HEKOTOPOM
TakTe€ MOJAEIBHOrO0 BpeMeHH. Kaxaoe 3HaueHUE BEPOATHOCTH — KOH-
cranta u3 auama3ona (0...1). CymMma BepOSTHOCTECH OTKPBITHS IS
IPYIIbl KJIAMAaHOB, YNPABISEMbIX OJIHUM KOHTPOJUIEPOM, JOJKHA paB-
HATHCS €MUHUIE (YCIOBUE MOJTHOTHI TPYIIIIbI).

[ToscHuM Ha3HaYye€HHUE U OCOOCHHOCTU HCIIOJIB30BAHMS ACCOIMU-
POBAHHBIX KOHTPOJUIEPOB. ACCOIMUPOBAHHBINA KOHTPOJUJIEP — ITO dJIe-
MEHT, COCTOSTHUE KOTOPOTO OMPENEIIeT OTKPHITHE/3aKPhITHE COMOCTAB-
JIEHHOTO €My KJallaHa W3 TPYMIbl YIPaBIsIEMbIX KJIAMaHoB. 3Hasi Tpe-
OyemMoe COCTOSIHUE aCCOIMMPOBAHHOTO KOHTPOJUIEPA, alaliTUBHBIA KOH-
TPOJUIEP MOXKET NPUHATHh PEUICHUE O BKJIIOYEHUH WM yAAJICHUU KJlamna-
Ha U3 TPYIIbI yrpaiaeHus. s Kax10ro KiamnaHa U3 TPYIIbl YIIpaBJie-
HUS YKa3bIBAETCA COOCTBEHHBINM aCCOUMUPOBAHHBIN KOHTposuiep. MM
MOXET OBITh JIOOOW AJIEMEHT, CIIOCOOHBIM MPUHUMATH/TIEpeaaBaTh 3a-
SBKM U COOOIIAaTh O CBOEM COCTOSIHMM ITyTE€M BBIJAUW YIPABIISIOIINX
curHayioB. TakuMm oOpa3oM, 3TO MOXKET ObITh JHOO KaHaj, JHOO odYe-
pelb. ACCOIMMPOBAHHBIN KOHTPOJUIEP AOJKEH YKa3bIBAThCS MPU PETHU-
CTpalliy YIPABJISIONICH CBS3U OT aIallTUBHOTO KOHTPOJIJIEpa K COOTBET-
CTByIOIIEMYy KianaHy. OJHOBpPEMEHHO JOJKHO 3a/laBaThCsl U paspe-
HIEHHOE COCTOSIHUE aCCOLIMMPOBAHHOTO KOHTPOJLIEpA.

3aBepiiaroniel CTaauel JaHHOTO ATana MNPOEKTUPOBAHUSA MPO-
IPAMMHOW CUCTEMBI ABJISIETCSI HACTPOMKA MapaMeTPOB MOIEIUPOBAHHS.
JlaHHas 3a7a4ya pelraeTcsi ¢ MOMOIIbI0 KOMIIOHEHTHBIX (DYHKIIMNA Kilacca
CQClhart, onuceiBaromiero Q-cxemy mojenupyemoit cucremsl. Kak u B
ciydyae (QYHKUHMI pErucTpali, pPacCMOTPEHHBIX BBIIIE, JOCTYI K
(YHKIMAM HAaCTPOMKHU MapamMeTpoB MOJIETUPOBAHUS yIOOHO OCYIIECTB-
JSATH 4Yepe3 CEeMENCTBO MakKpooIlpeaeaeHu (MakpoCOB MOACIHUPOBA-
HUS).

Makpochsl MOJIETUPOBAHUS JEISATCS HAa HECKOJbKO TPyNIl B 3aBU-
CAMOCTH OT 33J1laBa€MOT0 MMH pPEXKHUMa MOJEIUPOBaHUs. J[aHHBIN pe-
’)KUM BKJIFOYaeT CIoco0 cOopa CTaTUCTUKU MOJEIUpOBaHUS (3aIllUCh B
(aiis1 WK BBIBOJI HA SKPaH), YCJIOBUE MMyCKa IUKJIa cOOpa CTaTUCTUKU (C
MOMEHTA 3aIyCKa MOJIECIIMPOBAaHUS, 110 BBIXOAY ITEpBOM Wi N-i 3asBKH,
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110 BpEMEHU | T.I1.), YCIIOBHE OCTAHOBA MOJICIUPOBAHMS (IO YUCITY 3as-
BOK, T10 BPEMCHH MOJICITUPOBAHUS U T.I1.).

Cnucok OCHOBHBIX MAaKpPOCOB MOJICIIMPOBAHUS, OMPEACICHHBIX B
xoze mpoektupoBanus 11C, nmpuBeeH HUXKe:

SIMUL_STAT_COUT MOJICIMPOBAHUE C BhbIJIaYe CTATHCTHKU Ha DKpaH C 3a-
MyCKOM cOOpa CTaTUCTHKH C Hadaiaa MOJACTUPOBAHUS H
OCTaHOBOM I10 YHUCITy CTCHEPHPOBAHHBIX 3asBOK

SIMUL_STAT_COUT_ONI1ST TO €, HO CO COOPOM CTaTHCTUKH C MOMEHTa reHepa-
LMY TIEPBOH 3asBKU

SIMUL_STAT_COUT_ONNTH TO €, HO cO COOPOM CTaTHCTUKH C MOMEHTa reHepa-
uuu N-i 3asiBKU

SIMUL_STAT _COUT_ONTM TO ke, HO CO COOPOM CTATUCTUKHU C 33JAaHHOTO MOMCH-
Ta MOJICIIbBHOT'O BPEMEHU

SIMUL_STAT_FILE MOJICTTUPOBAaHUE C BBIIaYeii CTAaTUCTHKHU B (aiin ¢ 3a-

IMIyCKOM c60pa CTAaTUCTHUKHU C HadadJla MOACIUPOBAHHUA U
OCTAHOBOM I1O YUCJIY CTCHCPHUPOBAHHLIX 3a5BOK

SIMUL_STAT_FILE_ON1ST TO K€, HO cO cOOPOM CTAaTUCTUKH C MOMEHTa I'eHepa-
UM MIEPBOM 3asIBKU

SIMUL_STAT_FILE_ONNTH TO K€, HO cO cOOPOM CTaTUCTHUKH C MOMEHTa T'€Hepa-
nuu N-# 3a9BKU

SIMUL_STAT_FILE_ONTM TO XK€, HO CO COOPOM CTAaTHCTHKH C 3aJIaHHOTO MOMEH-

Ta MOJCJIBbHOI'O BpECMCHU

3aroJoBKH IMPUBCACHHBIX MAaKpPOCOB UMCIOT BHU:

SIMUL_STAT_COUT (whenend, param)

SIMUL_STAT_ COUT_ONI1ST (whenend, param)

SIMUL_ STAT COUT_ONNTH(n, whenend, param)

SIMUL STAT COUT ONTM(tm, whenend, param)
SIMUL_ STAT FILE(F, fwrmode, whenend, param)
SIMUL_STAT FILE ON1ST(F, fwrmode, whenend, param)
SIMUL_STAT FILE ONNTH(n, F, fwrmode, whenend, param)
SIMUL STAT FILE ONTM(tm, F, fwrmode, whenend, param)

rae whenend — cioco0 3aBeplieHUs] MOJIETUPOBAHUS (BO3MOMXKHBIE
3HavyeHus: duration — Mo BpeMeHU MOJEIUpOoBaHus; reqissued — Mo 4uc-
Jy CT€HEPUPOBAHHBIX 3as1BOK; reqprocessed — mo yuciay oOpabOTaHHBIX
3asBOK; reqlost — mo yuciy MOTEPSAHHBIX 3asBOK); param — MapameTp
JUTUTETLHOCTU MOJICIMPOBAHUS, €r0 MHTEPIpPETAIMs 3aBUCUT OT 3Hayde-
Hus whenend (manpumep, npu whenend = duration param — aaUTENb-
HOCTb IIMKJIa MOJICJIMPOBAHUS B €IUHHUIIAX MOJCIHHOTO BPEMEHH, a MPH
whenend = reqlost param — HoMmep MocaeAHEH MOTEPSHHOMN 3asBKH); N —
HOMEp 3asiBKH, MPU T€HEPAMU KOTOPOM HAaYMHAETCs cOOp CTaTUCTHYE-
CKHMX JaHHBIX; IM — MOMEHT MOJAEIBHOIO0 BPEMEHH, C KOTOPOTI'0 HAaYHWHA-
eTcs cOOp CTAaTUCTUYECKUX JAHHBIX; F — MOTHOE UM COKPAIIEHHOE UMS
daiina mus XpaHCHUS CTATUCTHYECKUX JaHHBIX, fwrmode — pexum 00-
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HOBJICHUS (haiijia CTATUCTUKH (3HAYCHUS: true — CTaTUCTHKA 0OaBIsAET-
cs B cyliecTByromui ¢aiin; false — cogepxumoe (aiiina 3ameHseTcs: Ha
HOBOE).

[IpuBenemM mpuMepbl HCIIOIB30BAHHUS PACCMOTPEHHBIX MaKpPOCOB
MOJICIUPOBAHHS.

[Tpumep 1. MopgenupoBaHue co cOOpPOM CTaTUCTUKHA C Hayaja
IIUKJIa MOJEIUPOBAHUS C 3alUChIO CTAaTUCTUKH B (aiin "qchart.stt" B Te-
KyIIEM KaTajore ¢ 3aMeHOU (paiijia CTaTUCTUKH, 3aBEPILICHUE 110 YUCITY
CreHEepUPOBaHHBIX 3as1BOK (ux uucio 400):

SIMUL_ STAT FILE("qchart.stt", false, reqgissued, 400)

[Ipumep 2. MoaenupoBanue co cOOPOM CTAaTUCTHKKA C MOMEHTA
BpeMeHu 3000 ¢ BBIBOJOM CTATUCTHKHM Ha DKpaH C 3aBEPIICHUEM B MO-
MeHT norepu 200 3asBOK:

SIMUL_ STAT COUT_ONTM (3000, reqlost, 200)

[Tpumep 3. MogenupoBanue co cOOPOM CTaTHCTHKHA C MOMEHTA
redeparuu 200-i 3a4BKM C 3aIUCHIO CTaTUCTUKHU B (paitn "qchart.stt" ¢
nobapneHueM B KoHell (ailla W 3aBepIieHHEM B MOMEHT TI'eHepaluu
600-i 3asBKHU:

SIMUL STAT FILE ONNTH (200, "gchart.stt", true, regissued, 600)

Hwxe mpencraBieH JMCTUHT MPOEKTA MOJCIUPOBAHUS CHCTEMBI
MacCOBOTO OOCIY>KHUBaHHUSI, OIIPEACICHHON BApHUAHTOM 3aJaHus.

// cTanpapTHHE BaroJIOBKM
#include "QChartStdHdr.h"

// BarosoBKM NONBL3OBaTENS
using namespace QChart;
// cospmanMe 3JIeMEHTOB Q-CXeMsl

// TeHepaTOpH
CRegGenerator<CNonRndNumGenerator<1l> > MXG("Selector unit generator", false) ;
CRegGenerator<CExpRndNumGenerator<1l2> > MSG1 ("Message generator 1");

CRegGenerator<CExpRndNumGenerator<12> > MSG2 ("Message generator 2'
CRegGenerator<CExpRndNumGenerator<12> > MSG3 ("Message generator 3"
CRegGenerator<CExpRndNumGenerator<12> > MSG4 ("Message generator 4"
CRegGenerator<CExpRndNumGenerator<12> > MSG5 ("Message generator 5"

Ne Ne o N

)
)
)
)

~

// xaHanm



CDevice<CNonRndNumGenerator<2>
CDevice<CNonRndNumGenerator<l>
CDevice<CNonRndNumGenerator<l>
CDevice<CNonRndNumGenerator<l>
CDevice<CNonRndNumGenerator<l>
CDevice<CNonRndNumGenerator<l>
CDevice<CNonRndNumGenerator<2>
CDevice<CNonRndNumGenerator<2>
CDevice<CNonRndNumGenerator<2>
CDevice<CNonRndNumGenerator<2>
CDevice<CNonRndNumGenerator<2>

// ouepemmu

CLimitedQueue<CFIFODiscipline>
CLimitedQueue<CFIFODiscipline>
CLimitedQueue<CFIFODiscipline>
CLimitedQueue<CFIFODiscipline>
CLimitedQueue<CFIFODiscipline>
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RG("Buffering
MXBUF1 ("Queue
MXBUF2 ("Queue
MXBUF3 ("Queue
MXBUF4 ("Queue
MXBUF'5 ("Queue
MXDEL1 ("Queue
MXDEL2 ("Queue
MXDELS3 ("Queue
MXDEL4 ("Queue
MXDELS ("Queue

VVVVVVVVVVYV

BUF1 ("Queue
BUF2 ("Queue
BUF3 ("Queue
BUF4 ("Queue
BUFS ("Queue

1",
2",
3",
an,
5",

register") ;

selector" , false) ;
selector" , false) ;
selector", false) ;
selector", false) ;
selector" , false) ;

selector
selector
selector
selector
selector

o WNhNRFRPRO_WDNDR

10) ;
10) ;
10);
10);
10);

delay", false) ;
delay", false) ;
delay", false) ;
delay", false) ;
delay", false) ;

CLimi tedQueue<CFIFODiscipline> TMPBUF ("Selector unit temporary queue", 1, false);

// xnanass
CGate KBUF1 ("Queue
CGate KBUF2 ("Queue

1 select
2
CGate KBUF3("Queue 3
4
5

select
select
select
select
messages
messages
messages
messages
messages

CGate KBUF4 ("Queue
CGate KBUFS5 ("Queue
CGate KLOST1 ("Lost
CGate KLOST2 ("Lost
CGate KLOST3("Lost
CGate KLOST4 ("Lost
CGate KLOSTS5 ("Lost
CGate
CGate
CGate
CGate

// dyHKuMsT permcTpanmMM Q-CXeMs

{
// permucTpauusi 3JIe€MEHTOE B
REG_ELEM (MSG1) ;
REG_ELEM (MSG2) ;
REG_ELEM (MSG3) ;
REG_ELEM (MSG4) ;
REG_ELEM (MSG5) ;
REG_ELEM (MXG) ;
REG_ELEM (RG) ;
REG_ELEM (BUF1) ;
REG_ELEM (BUF2) ;
REG_ELEM (BUF3) ;
REG_ELEM (BUF4) ;
REG_ELEM (BUFS) ;
REG_ELEM (KBUF1) ;
REG_ELEM (KBUF2) ;
REG_ELEM (KBUF3) ;
REG_ELEM (KBUF4) ;
REG_ELEM (KBUFS) ;
REG_ELEM (KLOST1) ;
REG_ELEM (KLOST2) ;
REG_ELEM (KLOST3) ;
REG_ELEM (KLOST4) ;
REG_ELEM(KLOSTS);
REG_ELEM (KMXON) ;
REG_ELEM (KMXOFF) ;

gate") ;
gate") ;
gate") ;
gate") ;
gate") ;
gate 1"
gate
gate
gate
gate
KMXON ("Selector unit start gate" ,NANDCtrlFunc) ;
KMXOFF ("Selector unit stop
KSTART ("Selector unit extra start gate");

KSTOP ("Selector unit extra stop gate" ,NANDCtrlFunc) ;

’
n .
’
" .
’

w_wdhRr
~ — ~— ~—

"
’

5") ;

gate");

n MOAOeJNMPOBAaHUS

Q-cxeMe
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REG_ELEM (MXBUF1) ;
REG_ELEM (MXBUF2) ;
REG_ELEM (MXBUF3) ;
REG_ELEM (MXBUF4) ;
REG_ELEM (MXBUFS5) ;
REG_ELEM (MXDEL1) ;
REG_ELEM (MXDEL2) ;
REG_ELEM (MXDEL3) ;
REG_ELEM (MXDEL4) ;
REG_ELEM (MXDELS5) ;
REG_ELEM (KSTART) ;
REG_ELEM (KSTOP) ;
REG_ELEM (TMPBUF) ;

// perucrpauusi cBszen

// wmBbOpPMAIMOHHEIE CBSISU
REG_ILINK (MSG1,BUF1) ;
REG_ILINK (MSG1,KLOST1) ;
REG_ILINK (BUF1,KBUF1) ;
REG_ILINK (KBUF1,RG) ;
REG_ILINK (MSG2,BUF2) ;
REG_ILINK (MSG2,KLOST2) ;
REG_ILINK (BUF2,KBUF2) ;
REG_ILINK (KBUF2,RG) ;
REG_ILINK(MSG3,BUF3);
REG_ILINK (MSG3,KLOST3) ;
REG_ILINK (BUF3,KBUF3) ;
REG_ILINK (KBUF3,RG) ;
REG_ILINK (MSG4,BUF4) ;
REG_ILINK (MSG4,KLOST4) ;
REG_ILINK (BUF4,KBUF4) ;
REG_ILINK (KBUF4,RG) ;
REG_ILINK (MSG5,BUFS) ;
REG_ILINK (MSG5,KLOSTS5) ;
REG_ILINK (BUF5,KBUF5) ;
REG_ILINK (KBUF5,RG) ;
REG_ILINK (MXG,KMXON) ;
REG_ILINK (MXG,KMXOFF) ;
REG_ILINK (KMXON, TMPBUF) ;
REG_ILINK (TMPBUF,KSTOP) ;
REG_ILINK (TMPBUF,KSTART) ;
REG_ILINK (KSTART, MXBUF1) ;
REG_ILINK (MXBUF1,MXDEL1) ;
REG_ILINK (MXDEL1,MXBUF2) ;
REG_ILINK (MXBUF2,MXDEL2) ;
REG_ILINK (MXDEL2,MXBUF3) ;
REG_ILINK (MXBUF3,MXDEL3) ;
REG_ILINK (MXDEL3,MXBUF4) ;
REG_ILINK (MXBUF4 ,MXDEL4) ;
REG_ILINK (MXDEL4 ,MXBUFS5) ;
REG_ILINK (MXBUFS5,MXDELS) ;

// ynpaensuouye cBsi3u
REG_CLINK(BUFl,KLOSTl);
REG_CLINK (BUF2,KLOST2) ;
REG_CLINK (BUF3,KLOST3) ;
REG_CLINK(BUF4,KLOST4);
REG_CLINK (BUF5,KLOSTS5) ;
REG_CLINK_EX(MXBUFI,KBUFl,busy);
REG_CLINK EX (MXBUF2,KBUF2,busy) ;
REG_CLINK EX (MXBUF3,KBUF3,busy) ;
REG_CLINK EX (MXBUF4,KBUF4,busy) ;
REG_CLINK EX (MXBUFS5,KBUFS5,busy) ;
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REG_CLINK_EX (RG,KBUF1,empty) ;
REG_CLINK_EX (RG,KBUF2,empty) ;
REG_CLINK_EX (RG,KBUF3,empty) ;
REG_CLINK EX (RG,KBUF4,empty) ;
REG_CLINK EX (RG,KBUF5,empty) ;
REG_CLINK_EX (BUF1,KMXON,empty) ;
REG_CLINK_EX (BUF2,KMXON,empty) ;
REG_CLINK_EX (BUF3,KMXON,empty) ;
REG_CLINK EX (BUF4,KMXON,empty) ;
REG_CLINK EX (BUF5,KMXON,empty) ;
REG_CLINK_EX (BUF1,KMXOFF,empty) ;
REG_CLINK_EX (BUF2,KMXOFF,empty) ;
REG_CLINK_EX (BUF3,KMXOFF,empty) ;
REG_CLINK EX (BUF4,KMXOFF,empty) ;
REG_CLINK EX (BUF5,KMXOFF,empty) ;
REG_CLINK_EX (MXBUF1,KSTART,empty) ;
REG_CLINK_EX (MXBUF2,KSTART,empty) ;
REG_CLINK_EX (MXBUF3,KSTART,empty) ;
REG_CLINK EX (MXBUF4,KSTART,empty) ;
REG_CLINK EX (MXBUF5,KSTART,empty) ;
REG_CLINK EX (MXDEL1,KSTART,empty) ;
REG_CLINK EX (MXDEL2,KSTART,empty) ;
REG_CLINK EX (MXDEL3,KSTART,empty) ;
REG_CLINK EX (MXDEL4,KSTART, empty) ;
REG_CLINK EX (MXDELS5,KSTART, empty) ;
REG_CLINK_EX (MXBUF1,KSTOP,empty) ;
REG_CLINK_EX (MXBUF2,KSTOP,empty) ;
REG_CLINK_EX (MXBUF3,KSTOP,empty) ;
REG_CLINK EX (MXBUF4,KSTOP,empty) ;
REG_CLINK EX (MXBUF5,KSTOP,empty) ;
REG_CLINK_EX (MXDEL1,KSTOP,empty) ;
REG_CLINK_EX (MXDEL2,KSTOP,empty) ;
REG_CLINK_EX (MXDEL3,KSTOP,empty) ;
REG_CLINK EX (MXDEL4,KSTOP,empty) ;
REG_CLINK EX (MXDEL5,KSTOP,empty) ;

// BapaHme napaMeTpPOE MOZIEJMPOBAHMSI M BanyCK NpoLecca MOIeIUPOBAHUS
const char * comment = "Communication unit model";
SIMUL STAT FILE("results.stt", true, duration, 100000, comment);

B npuBegeHHOM MPOEKTE JIMHBI Ouepeqel U MmapaMeTpbl reHepa-
TOPOB, UMUTHUPYIOLIUX MMOTOKM MakeToB Ha Bxojax Moayis KC, B34Tbl
ycinoBHO. Yepe3 NANDCtrlFunc o6o3HaueHa ¢GyHKIUS OObEIMHEHUS
CUTHAJIOB yrpaBiienus kiananamu 1o M-HE. 3aronoBok ¢yHkiuu peru-
cTpanuu Q-CXeMbl U MOJIEIIMPOBAHUS HE MOKa3aH, MOCKOJIBKY OH 3aBH-
CUT OT BHJAa MOJEIUpPYIOLIEro npuioxenus. Hampumep, B ciaydae KOH-
COJIBHOT'O TIPUJIOKEHHUSI 3TO OyaeT (yHKIUS main, a B Cily4yae Mpuitoxe-
Husg Windows — 00paboTUMK COOBITHSI KHOTIKM ITyCKa MOJECINPOBAHUS B
rpaduueckom okHe [1C.

Ha pucynke 7 moka3aH BHEUIHUN BU/J IJTABHOIO OKHA pa3paboTaH-
Hou [IC c 3arpyxennon Q-cxemon mogenupyemoro moayJiisa KC.
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Pucynok 7. BHemHuil BUJ TJ1aBHOTO OKHa pa3paboTtanHoit [1C
¢ 3arpyxeHHou Q-cxemon mogenupyemoro moayis KC

B pazpabotanHOi cucTeMe KaXKIbIil 3JEMEHT MOJIeN pacrojara-
€TCs B CBOEH sueiike rpaduyeckoit hopmbl quzaiiHepa Q-cxeM. 3anath
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IIPAaBOM KHOIIKHA MBIIINA Ha 3TOM 3JIeMeHTe. [Ipu 3TOM MOsABIsSETCA HOBOE
OKHO HACTpPOMKH. Ero BHENIHWW BHUJ 3aBUCUT OT THUIIA dJeMeHTa. [[nd
T€HEPaTOPOB 3asIBOK M KAaHAJIOB OHO, K MPUMEPY, OyAEeT TaKuM, KakK Mo-
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Bosppamasce k rimaBHomy okHy [IC (pucyHok 7), ciaemyer oTMme-
TUTh, YTO BCE ACHCTBHUSA, OTHOCSIIMECS K pabore ¢ danmamu Q-cxem
ceeqeHbl B MeHI0O CHART, B mento PROJECT coaepxarcs onmuu npo-
EKTUPOBAHUS, TPOBEPKHU U HacTpoiiku mozaenu, B meHto SETTING — on-
unu Hactpoviku [1C u MmonenupoBaHusi.

TakuMm 00pa3oM, MbI MTOATAIMHO PACCMOTPEIIU MPOIECC pa3pabOTKu
MOJIYJIbHOM IPOTPaMMHON CHCTEMbl MMHUTAIIMOHHOTO MOACIUPOBAHUS
CUCTEMBI MaCcCOBOT'0 OOCIY>KUBaHUS C UCIOJIb30BaHUEM OOBEKTHOM Jie-
kommo3uniuu. CieayeT OoTMeTHTh, 4TO paspadoranHas IIC mo3Bosser
padoTaTh HE TOJBKO C JAHHOM KOHKpeTHOH (Q-cxeMoi, a ¢ kiaccoM Q-
CXEM, YTO MO3BOJISICT MPOBOJAUTH AKCIIEPUMEHTHI C PA3JIUYHBIMU BapH-
aHTaM{ TOCTPOSHMS MMUTAIIMOHHON MOJCIH, MCCIeays T€ WIW HHBIC
XapaKTEPUCTUKU CUCTEMBI.

/. BapuaHThl 3a1aHUI
Bapuant 1. Moaens noacucTeMsl BBO1a-BbIBOJIA.

B moxacucreme BBOAA-BBIBOAA MMEETCA IIECTh HAKOMUTEIECW HA
MarHuTHbIX Auckax (HMJI) u nBa cenexropHbix kaHana (CK). 3anpocsl
Ha oOMeH uH@opmarnmert ¢ HMJI pacnipenenens! no 3akony IlyaccoHa,
oO0CITy>)KMBaHHUE KaXKJIOTO 3ampoca OMpeAessieTCsl HadyallbHOW Mporpam-
MO# u3 Tpex koMmaH[. llepBasg komanga oOecrnieunBaeT MOABOJA I'OJIOBOK
3a Bpems t;, BTopasi — HaxoxJieHue Tpedyemoil 3anrcu Ha M/] 3a BpeMms
to, TpeThsl — CUMTHIBAHUE WM 3anuch nHpopmannu Ha M/] 3a Bpems t3.

IIpn mocTyruieHMn 3ampoca KaHajl MTHOBEHHO NEPENAET IMEPBYIO
koMaHny Hy>kHoMy HMJI u otcoenunsiercs, a BoiOpannbsiii HM/JI Oyner
B CpeaHeM 3a BpeMs {;=15 MC BBINOJNHATH MEpBYI0 KomMaHay. Ecnu He-
ckobk0 HM/[ 0AHOBpPEMEHHO BBINOJIHWINA IIEPBYKO KOMAaHIy, TO JaJlb-
Helee obcnyxuBanue ocyulectsisiercs HM/[ ¢ BbiciuM npuopute-
toM. [locie BeimosiHeHUs nepBor komaH Il CK coequHsieTcst ¢ HyKHbIM
HM/I u pabotaeT ¢ HUM BMeCTe B TeUeHUE BpeMeHHU 1, u t3, mocie uero
KaHal oTcoequHsieTcs oT oocnyxuanuss HMJI v rOTOB K BBIMTOJHEHUIO
cnenyromiero 3anpoca. Cpenanee 3Hauenue t+t; pasao 200 mc.

Bri0op Homepa CK, koTopslii cBskeTcs ¢ HykHbIM HM/I, onipese-
JsieTCA HAJIMYMEeM CBOOOJHOTO B JIaHHBIM MOMEHT KaHana. Eciu cBo-
OOJHBIMU OKQ)XYTCs JIBa KaHaja cpa3y, TO MPEANOYTEHHE OTIaeTCs nep-
BoMy. Ecim 06a kaHaina 3aHsaThl, TO cBsizb ¢ HM/J] ocyiiecTBiseTcs de-
pe3 KaHall, 0CBOOOIMBIIIMICS MEPBBIM. DTO KacaeTcs 00CTyKUBaHUS Kak
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MEePBOM KOMaHJIbl, TaK U JIBYX OCTABIIUXCS. 3apOChl HA OOMEH MOCTY-
MaroT B cpeaHem uepes 10 mc.

CwmoaenupoBaTh pabOTy MOJACUCTEMBI BBOJA-BbIBOAA st N 3ampo-
coB. Onpenenuth 3arpy3ky kaHaioB u HMJ[ u cpennee Bpemst oOciy-
’KUBAHUS 3a11poca.

Bapuant 2. Mopenbs mpou3BOACTBEHHOTO 1I€Xa.

B 1npou3BOACTBEHHOM Ii€Xe padOTalOT TPU OJIMHAKOBBIX CTAHKA.
Bo Bcex cTaHkax UCHOMB3YETCs JETallb, KOTOpAask BPEMsI OT BPEMEHH BhbI-
XOmUT U3 cTposi. Kak TONBKO JeTalb OTKAa3bIBAET, COOTBETCTBYIOLIMMI
CTAHOK HEOOXOJMMO BBIKIIOUNUTH. OTKA3aBIIYIO J€Tajlb BHIHUMAIOT U Ha
€€ MECTO CTaBAT MCIIPABHYIO 3AMACHYIO JIETAb CPa3y K€ WUJIN KaK TOJb-
KO 3TO CTAHET BO3MOXHBIM, U CTAHOK BHOBb BKJIIO4arOT. HeucrpaBHbie
JETAIN PEMOHTUPYIOT U TIOCJIE PEMOHTA UCTIOJIB3YIOT CHOBA.

Bpewms paboThl netanu pacnpeneiaceHo Mo HopMaTbHOMY 3aKOHY CO
cpeaaum 350 4acoB U cTaHAApPTHBIM OTKIIOHEHMEM 70 dacoB. CbeM OT-
Ka3aBIlIEW JETAIM CO CTaHKa 3aHMMaeT 4 yaca. BpeMsa yCTaHOBKM HOBOU
JETAIN COCTABIISIET 6 yacoB. Bpemst peMOHTa HEMCIIPABHOW JIETANIMU pac-
MPEJICJICHO MO HOPMAJIbHOMY 3aKOHY CO CPEIHUM WU CTaHJAPTHBIM OT-
KJIOHEHUEM COOTBETCTBEHHO 8 4acoB U (.5 4acos.

PemMoOHTOM OTKa3aBIIUX AeTaneil 3aHUMaeTcsi MexaHuk. B ero 00s-
3aHHOCTH BXOJIUT TaKX€ PEMOHT HEKOTOPBIX NPYTUX JETANEH, MOCTY-
MAIIUX U3 JPYroro 1exa. OTU JIPpyrue ACTalld MOCTYNarT MO 3aKOHY
[IyaccoHa co CpeIHMM HMHTEPBAJIOM MEXKAY MOCTYIUICHUAMHU 9 4acoB.
Bpemst ux pemonTa coctaBisieT 844 yaca. OHU uMErOT 00Jie€ BHICOKUI
MPUOPUTET MPU PEMOHTE, YEM HEUCIIPABHBIC JETAJIM, UCIOJIb3YEMbIC B
paccMaTpuBaeMbIX CTaHKax. Bce Tpu cTaHKa HE 3aBUCIT APYT OT Ipyra
3a MCKJIIOYEHHUEM MPOIIECCA pacIpenesicHus Aetane. UMerTcs TONbKO
JIBE 3aMaCHBIC JICTaJIH.

CwmopenupoBath padoty 1exa B Teuenue N jet, paccmatpuBas 40-
4acoBYI0 pabouyro Henento. OnpenenuTh CTENEHb 3arpy3Kd CTAaHKOB U
MeXaHuKa. HalTu cpeaHror 4acoByI0 CTOMMOCTb CUCTEMBI KaK CYMMY
CTOMMOCTH MPOCTOSI CTAHKOB M CTOUMOCTH OKHJIAHUSI PEMOHTA APYTUMU
neraisiMu. CauTarth, YTO CTOMMOCTH ITPOCTOA CTAHKA COCTABISAET 25
J0JIapOB B 4ac, a CTOMMOCTh OKHJAAHUS PEMOHTA APYTUMHU JCTAISIMU
paBHa S5 moJutapam B 4ac JJId KaxI0M JeTalu.
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Bapuant 3. Mojenb J10KalbHOU CETH.

B nokanbHOM cetn DBM nnnHa MoHOKaHajna paBHa 2.5 kM. Kax-
JIbIl @0OHEHT Yepe3 CBOM ajjanTep MOXKET MOJKIIOYUTHCS K MOHOKaHATy
U1 Tiepenadd MHGOPMAIMOHHOTO Kajapa JII00oMy apyromy abOOHEHTY.
CkopocTh pacmpocTpaHeHHs] curHaja B MoHokaHaine 250 m/mkc. Cko-
pOCTh niepesiaun curHaioB B MoHokanan 10 Mout/c. K cetu noakiroue-
HO 6 a0OHEHTOB C paccTtossHueM Mexay Humu S00 M. nuna uadopma-
IIMOHHOI'0 Kajpa nocrosHHa u paBHa 1000 Out. Harpyska oT Kaxxaoro
aboneHTta 600 kaap/c M paBHOMEPHO pacCIpeIessieTcs] MEXIY OTISb-
HBIMU a0OHEHTaMHU.

AOOHEHTHI NepeatoT JAHHBIC B KaHAJ 10 UCTEYECHUU HEKOTOPOTO
BPEMEHHU I0CJIE€ OKOHYAHMS Tepenayd Apyrux a0OHEHTOB, BpeMs 0KHUa-
HUSI CIIy4allHO W pacCIpelleNIeHO paBHOMEpHO Ha uHTepBaie 0—20 mkc. B
cilydyae OJIHOBPEMEHHOM Mepejadyu B KaHasl KaJIpoB OT JIBYX WM OoJjiee
a0OHEHTOB MPOUCXOAUT ""CTOJKHOBEHHUE" KaJIpOB U B KaJpaxX BO3HUKAIOT
OIIMOKY (MCKaXeHUs1). AJantep — MPUEMHUK MPOBEPSET MPABUIBLHOCTD
Ka)XJI0TO MPUHSTOTO KaJpa U MOChUIAET afjalTepy — NepeaTuynuKy Mo/I-
TBEPKJICHUE TOTO, YTO MPUHATHIA KaJp HE UCKAKEH.

Kanp moarBepxkaenus mmeer qiMHYy 100 OMT M OTHOCUTEIbHBIN
MPUOPUTET MPU BbIJIau€ B MOHOKaHAJ Iepes MHPOpMaIlMOHHBIMU Ka/l-
pamu. Ajantep — MNEPENATUYUK OKHUJAET IMOATBEPKICHUS B TEUCHUE
BPEMEHHU Iepelavi U paciupoCTpaHeHUs HH(HOPMALIMOHHOTO Kajpa IUII0C
40 mkc. Ommbka B KaJpe TMOATBEPXKICHHUS MPUBOJUT K €ro IMoTepe.
Crnenyromuil Kaap OT KaXJI0ro aODOHEHTa HE MOKET OBITh IMEpe/laH B
MOHOKaHaJ J0 Te€X IMOop, MOKa HE MPHUIET MOATBEPKICHUE HA paHee Me-
pElaHHBIM KaJp WJIM TOKAa HE MCTEYET JOMYyCTUMOE BpEeMs OKHIAHUS
MOJIY4YEeHUSI MOATBEPKACHUA. [[OBTOPHBIX MOMBITOK MEpeladyd HEMOo/I-
TBEPKJICHHBIX KAaJpPOB HE MPOMU3BOJUTCS M TAKUE KaJpbhl CUUTAIOTCA
yTEPSHHBIMHU.

CwmonenupoBath nepenady N kaapoB B cetu. Onpenenutb A0JIO
noTeEPh KaapoB U KOA(DPUIHUEHT UCIOIb30BAHUS MOHOKAHAJa, BBIYKC-
JSIeMBIM KaK OTHOIIIEHHWE YMCJIa YJIaYHO TMEpPEeHaHHBIX KaJpOB K YUCITY
KaJIpOB, KOTOPbIE MOTJIM Obl ObITh MEPEAaHbl 32 pacCMaTPUBAEMbIA HH-
TE€pBaJI BPEMEHH.
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Bapuant 4. Mojenb cripaBOYHO-UHPOPMAIIMOHHON CUCTEMBI.

ABTOMaTHU3UMpPOBAaHHAsI CIPABOYHO-UH(OPMAIIMOHHAS CHCTEMA CO-
JIEpKUT 3 TepMHUHAIA, TIpoIieccop, ocHOBHYIO naMsTh (OII) u nBa Hako-
nurtens Ha MarHUTHBIX auckax (HMJI). MiMmeeTcst nsiTh TUIIOB 3aIlpOCOB,
KOTOpbI€, KAK U OTBEThl HAa HUX, MOCTYNAIOT HA TE€pMUHAIBI 1, 2 u 3.
Tepmunanel 1 u 2 00pabaThIBatOT COOOIICHHUS, OTHOCSIIUECS K IEPBLIM
YEeThIPEM THUIIAM 3apPOCOB, a TEPMHUHAT 3 — COOOIICHUS, OTHOCAIIIUECS
K 3amnpocaM ISITOr0 THUIA. 3amnpochkl TUMOB 1, 2 U 5 XapakTepu3yroTcs
PaBHOMEPHBIM pacOpe/ICICHUEM HHTEPBAJIOB MEXKIY MOMEHTAMH IO-
crymienus: 1 — 600£10 ¢; 2 — 720420 c; 5 — 660%30 ¢, a 3ampocsr 3
U 4 SBISIOTCS MTyaCCOHOBCKUMU CO CPEIHUMU 3HAUYCHUSIMU UHTEPBAJIOB:
3 — 480 c; 4 — 540 c. 3anpocsl yepe3 OII u nporeccoB 3aMUCHIBaIOTCS
B HM/I 1 3a cpennee Bpems 20 c.

CyliiecTByeT 5 NpUKIAAHBIX TporpamMm, xpansmuxca B HMJI 2,
KaXKJlasg U3 KOTOPBIX 00pabaThIiBaeT COOOIIEHNS, OTHOCSIIHECS K 3arpo-
cy onpeaeneHHoro tuna. llpu nocrymnennn B OIl 3anpoca ¢ HMJI 1
oOpabarbiBaroias 3TOT 3anpoc mporpamma 3arpyxaercs B OIl, roe oa-
HOBPEMEHHO MOTYT HAaXOAMUTHCSA 10 5 COOOIIEHUH, MPOYUTAHHBIX C TEP-
MHHQJIOB, B 710 8 cooOmienuid, mpountanueix ¢ HMJI 1. IIpomeccop B
KaKJIbIi MOMEHT BPEMEHHU MOKET 00padaThiBaTh TOJBKO OJHO COOOIIIe-
HUE.

IIporiecc 00pabOTKM 3alpPOCOB B CUCTEME BKJIIOYAET CIICAYIOILINE
sTamnbl: 1) popMupoBaHue W IMepeaada 3ampoca ¢ TEPMUHANA U 3aUCh
ero B HM/] 1; 2) cuursiBanue 3anpoca uz HMJ] 1 B OII; 3) 3arpy3ka B
OIl ¢ HMJI 2 npuxknagHoM NOporpaMMmbl M TOUCK HUH(OpMaIuu;
4) urenne HahinenHoi nHopmammu B OIl, ee 06paboTKa W BHIBOJ CO-
obmenus u3 OIl Ha Tepmunan. CymmapHoe Bpemsi 00pabOTKH 3ampoca B
cpeanem coctasisier 60 ¢. Cpennee Bpems 3anucu B HMJ[ 1 — 20 c,
zanucu ¢ HMJI 1 B OIT — 10 c; Bpemst moucka undopmaruu 30+5 c.

CwmopenupoBaTth padboty cuctembl B TeueHue N yacoB. Ompene-
JUTh 3arpy3Kd yCTPOMCTB, CPEAHUE BPEMEHA OKHIAaHUSA OTBETA HA 3a-
poc, MapaMeTpbl ouepeiel COOOIECHU.

BapuanTt 5. Mojenb ropoJCKOro rapaxa.
B ropoje nmeercs rapax, B KOTOPOM IPOU3BOST padOTHI MO yXO-

Iy XU PEMOHTY TPaHCIOPTHBIX CpelicTB. ['opo1 HEOOBIIION, TO3TOMY Ta-
pax o0OpyJOBaH TOJBKO OJHON CMOTPOBOM sSMOM W B HEM paboTaer
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TOJILKO OJIMH MEXaHWK. Bce ropojickue TpaHCIOPTHBIE CpeCcTBA 00s13a-
HBI PETYJSIpHO MPEeOBIBaTh B rapax sl MPOPUIAKTUUECKOTO OCMOTpa.
Uucno aBTomoOMIIeH, MpeObIBAIOIINUX KKK I€Hb MO TpaduKy OCMOT-
pa, pacrpeiesieHO paBHOMEPHO OT JBYX J0 deThipex. Bpems oOcmyxu-
BAHUA KAXXJOM MallWHbI PABHOMEPHO PACIIPEEIIEHO B MHTEpBaJE OT 1.5
10 2.5 4yacoB. MalivHbl, HalpaBJICHHbIE HA OCMOTP B JAHHBIN JE€Hb, OC-
TaBJISIIOT B rapake 0 Havaja Kaxjaoro padodero jHsa. ['apaxk OTKpPHIT
ceMb JHE B Henenmo. Mexanuk paboTtaet 8 4yacoB B JieHb 0€3 nepephiBa.

I'opoa mbITaeT MOAAEPKUBATH TAKKE TOJHBIA MAPK MOJULIEHCKUX
MaiuH. TpeOyeTrcsi, 4TOObl MOJUILIEHCKUE MAIIUHBI MOXHO OBLIO HC-
noJyib30Bath 24 yaca B cyTku. Kak ToNbKO ¢ Kakoi-1100 MalmHON 4TO-
TO CIy4YaeTcs, €€ HEMEIJIEHHO JOCTAaBJISIOT B Tapaxk JJisi PEMOHTa BHE
rpaduka. Jlaxxe ecau Ha TPOPUIAKTUUECKOM OCMOTpPE B ATO BpeMsI CTO-
UT Jpyras MaliuHa, BHOBb MPHUOBIBIICH MOJUIIEHCKON MaIlMHE pa3pe-
IIaeTCs 3aHSITh CMOTPOBYIO SIMY, U €€ PEMOHT HauMHaeTcsl 0€3 3a7epK-
ku. TeM He MeHee MOoNMUIEHCKas MallliHa, HY>XIaloasicd BO BHEIJIAHO-
BOM PEMOHTE, HE MOXET BHITECHUTD JIPYTYIO MOJTUIEUCKYIO MAlIUHY.

Pacnipenesienue BpeMeHHM MEXIYy MOCTYIUIEHHEM MOJHUIEUCKUX
MAaIllMH HA BHEIUIAHOBBIN PEMOHT SIBJIAETCS ITyaCCOHOBCKUM CO CPEAHUM
uHTepBaioM 48 dacoB. Eciu rapax 3akpbIT B MOMEHT UX MOCTYIUIEHUS,
MaIllUHbI JOJDKHBI KJaTh A0 8 4acOB yTpa, MOKa HE HA4YHETCs paborta.
Bpewmst ux o0cnyXKuBaHUs pacipeaesieHO SKCIOHEHIIMAIBHO CO CPEHUM
2.5 4aca.

CwmoaenupoBaTh paboty rapaxka B Teuenre N nHeit. OnieHUTh pac-
MPEACICHUE CYyYalHOW MEPEMEHHOM "UMCIIO TOJUIIEUCKUX MAIIWH, Ha-
XOJAIIMXCS HA BHEINIAHOBOM PEMOHTE".

BapuanTt 6. Moaenb npo0BOJIbCTBEHHOT'O Mara3uHa.

ITpo/10BOJILCTBEHHBIM Mara3uH COCTOUT M3 TPEX MPHUIABKOB U OC-
HOBHOM KacChl IpU BbIXoJe. Kpome TOro, Ha BeIXOJI€ U3 Mara3nuHa uMe-
eTcs 3Kkcnpecc-kacca. [lokynarenu npuxoasT B Mara3ud B COOTBETCTBUH
¢ pacmnpenenenuem Ilyaccona. CpenHee 3HaUE€HHE MHTEpBaja MPUXO0Ja
coctapisier 75 ¢. Boiiasg B mMarasuH, KaJbli MOKymaTeiab OepeT Kop-
3UHKY U MOXET OOOWTH OAWH WJIM HECKOJIbKO MPUJIABKOB, OTOMpas mpo-
nykThl. Bpemsi, TpeOyeMoe 1jisi 00Xoja MpuiaaBKa, U YUCIO MOKYIIOK,
BBIOpaHHBIX Y NIPUJIaBKa, paclpeieieHbl pABHOMEPHO B COOTBETCTBHM C
TaOIuLIe:
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[Ipunaso | BeposTHOCTH Bpewmst 06xo/1a Huciio noKymnok y
K NOKYTIKH IIpUJIaBKa, C IpUJIaBKa, MIT.
1 0.75 120+60 3+1
2 0.55 150+30 4+1
3 0.82 120+45 otl

[Tocne Toro kak ToBap O0TOOpaH, MOKYIATEb CTAHOBUTCSI B KOHEI]
ouepeau K OCHOBHOU Kacce. CTOos B ouepeau, MOKynaTellb MOXKET 3aXO0-
TeTh caenarh enle 2+1 nmokynku. [lokynarenu ¢ TpeMs 1 MEHBIINM YHC-
JIOM TIOKYNOK (HE CUMTas BO3MOXKHOM JOMOJHUTEILHON MOKYIIKH) TIOJIh-
3yIOTCSl 3KcOpecc-Kaccou. Bcece apyrue mokymareiad IpOXOOAT 4Yepes
oObIYHyI0 Kaccy. Eciam y KoHTposepa skcmpecc-Kacchl HET paboThl, TO
MOKYNAaTEeJII0 M3 Hadajla OYepel Y OCHOBHOW KacChl pa3peiaeTcs Ie-
pelTH K 3KcIpecc-Kacce. BpeMsi oO0cayXuBaHUsI TOKYIMATelsl B JIFOOOH
Kacce MPONOPUUOHAIIBHO YHCITY CAEIaHHBIX MOKYIOK, Ha OJIHY MOKYIIKY
yxoauT 3 ¢ npoBepku. [locne onnarsl MpoayKTOB MOKYNATEIb OCTaBIIS-
€T KOP3UHKY U YXOJUT.

ITocTpouTh MOZENB, ONMUCHIBAKOIIYIO MPOLECC MOKYIOK B IPOAO-
BOJILCTBEHHOM MarasuHe. [IpoBectu moaenupoBanue N 8-dyacoBbIX pa-
Ooounx gHer. Onpenenuth HaArpy3Ky KaCCUPOB U MAKCUMAJIbHBIC JIJTMHBI
ouepeael mepen kaccod. HaillTu HE0OX0AMMOE KOJIMYECTBO KOP3MHOK
st OecriepeboitHo paboThl MarasuHa. Kak m3MeHATCS yKa3aHHBIE Xa-
PaKTEpPUCTUKH, €CIIA CPEJIHEE 3HAUCHUE WHTEPBalia MPUXO0Ja MOKyNnaTe-
neit coctaBut T (Tp=30) c ?

Bapuant 7. Mopenb cuctemMbl IPOTUBOBO3AYIIHOW OOOPOHBI.

Cucrema npotuBoBo3ayiIHoM o6oponsl (IIBO) umeer B cBOEM CoO-
CTaBE YEThIPE PAMOJOKAIMOHHBIC CTAHIIMA HABEICHUS, KaXxaas U3 Ko-
TOPBIX 0OECIIEUMBAETCS JIByMsl ITyCKOBBIMU yCTaHOBKamu. Kaxkmas myc-
KOBasi yYCTaHOBKA MPOM3BOJUT B CPEJHEM TPHU BBICTpPEJIa B MHUHYTY.
Cpennsisi BEpOATHOCTh MOPAKEHUS LIEAU OJHOM BBIMYIIEHHOW PaKETOU
paBHa 0.57. I'myOuHa 30HBI 0OOCTpEIa COCTaBIICT 37 KM M ONpeIeIIsIeTCs
KaK pa3HOCTh MEXIY CPEIHEN NallbHOCTBIO MEpeXBaTa U CPEIHEN Nalb-
HOCTBIO MPEKpaIleHUs] CTpesibObl. ['JTyOMHa 30HBI 00CTpeENa OJUHAKOBA
JUIsl BCEX CTaHIIUM HABEICHUS.

CKOpOCTh HaJETAIOIIUX CaMOJIETOB MPU YCIOBUM, UTO OHU HE 00-
ctpenuBaroTcs, — 850 km/4. CpenHuil TUHENHBIN UHTEpBAI MEXIY ca-
MosietaMu — 7 kM. OJHY 1eab MOTYT OOCTpenuBaTh MyCKOBBIE YyCTa-
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HOBKH HE 0oJiee 4eM JIBYX CTaHIMM HaBeaeHus. Kaxas myckoBas ycTa-
HOBKA 3THX CTaHIIMI MOpa)kaeT 1eJib HE3aBUCUMO OT JIPyTrux. 3a camo-
JIETOM, BIJIETEBIIMM B 30HY OOCTpelia, B Clydae 3aHSITOCTU BCEX IMYCKO-
BbIX YCTAHOBOK OCYILECTBIISIETCS CIIEKECHUE C ITOMOIIbIO CTaHUMM. Eciu
Kakas-1u00 MyCKOBasi yCTAaHOBKA OCBOOOXKIAETCS, TO COOTBETCTBYIOIIAS
CTaHUMs MEPENAECT CaMOJIET HAa OOCTpPEI MPH YCIOBHUH, YTO CAMOJIET €IlIe
HaXOJIUTCS B 30HE 0OCTpea.

CwmonenupoBats padoty [IBO mpu nHanere N camoneros. Omnpene-
JIUTh BEPOSITHOCTDH MOPAXKEHUS 1ETU, CPEIHEE YMCIIO BEAYLIUX 0OCTpen
MyCKOBBIX YCTaHOBOK. CUMTaTh, YTO HAJCTAIOIIUE CAMOJIEThI 00pa3yIoT
MIyaCCOHOBCKHM MOTOK, a BCE 3aJJaHHbIE MHTEPBAJIbI BPEMEHU MOJYUH I~
IOTCSl PKCTIOHEHIIMATIbHOMY 3aKOHY.

Bapuant 8. Mojenb 3ampaBo4HOM CTaHIUY.

Ha 3ampaBouHyr0 CTaHIMIO NPUOBIBAIOT ABTOMAIIUHBI CO CJe-
JTYIOIIAM PacIpeeICHUEM BPEMEHU MEXIY NTPUOBITUAMU: MeHbIIe (0 —
0.0; 100 ¢ — 0.25; 200 ¢ — 0.48; 300 ¢ — 0.69; 400 ¢ — 0.81; 500 ¢ —
0.90; 600 ¢ — 1.0. Bpems obGcmyXuBaHUs MOAYUHSIETCS CICAYIOIMIEMY
pacnpenenenuto: menpine 100 ¢ — 0.0; 200 ¢ — 0.06; 300 ¢ — 0.21;
400 ¢ — 0.48; 500 ¢ — 0.77; 600 ¢ — 0.83; 700 ¢ — 1.0. (Yepe3s tupe
yKa3aHa CyMMapHas 4acToTa.) MammHa ocTaHaBIMBAaeTCS ISl 0OCITy-
YKMBaHUS JUIIb B TOM CIIy4ae, €CJIM YUCIIO OKHUIAIOIINUX 00CITyKUBaHUS
aBTOMAIIIMH MEHBIIIE WM PABHO UYUCIY OOCITY>KMBaeMbIX MalliuH. Ma-
IIMHBI, KOTOPBIE HE OCTAHABIIMBAIOTCS, YE3KAIOT HA APYTyIO 3alpaBOy-
HYIO CTaHIMIO U, TAKUM 00pa3oM, YMEHBIIAIOT BO3MOXKHYIO MPUOBLIb.

3anpaBoyHas ctanuus oTkpsita ¢ 7.00 go 19.00. Mammunsl, mocty-
nuBiire noszaHee 19.00 He oOciykuBaroTcs. Tem He MeHee BCe Malllu-
HBI, TIonaBiye B ouepean a0 19.00, momxHbl ObITH 00CTYyXeHbI. [Ipu-
OBLIb C OJHOM OOCTYKEHHON MAaITMHBI COCTABJISIET B CpeiHeM 1 nosutap,
BKJIIOUasi 3apa0OTOK CIyXalluX W JPYrue MOCTOSIHHbIE pacxonabl. Ha
KaXJI0M KOJIOHKE pabOTaeT OJIUH CIyKalui. 3apaboToK CIIy»allluX CO-
CTaBjsieT 2.5 gojuiapa B 4ac M BBIIJIAYUBAETCS TOJBKO 3a 12-yacoBoit
pabouuii eHb, HaXKe €ClU OHU 3ajiepxkuBatoTcs nocie 19.00 ans Toro,
4TOOBI 3aKOHYUTH OOCIYKMBAHUE KAYIIUX MaliuH. J[pyrue mocrosH-
HBIE€ pACXOJIbl COCTABJISAIOT 75 OJUIAPOB B JAECHb.

CmopenrpoBaTh pabOTy 3ampaBOYHOM cTaHIIUM B TeueHue N qHeil.
Ornpenenuth, CKOJBKO CIYXKaIIUX CJIeAyeT HAHATh BIIAJICIIbIy CTAHIUU,
4TOOBI MOJTYYUTh MAKCUMAIBHYIO THEBHYIO IPUOBLIb.



44

Bapuant 9. Mopaens mpou3BoACTBa MPOYKTA.

HekoTopeii mpou3BOAMMBIN MPOAYKT IIOJNYYAETCS B PE3yibTaTe
COCIMHEHUS ABYX, MATH U Tpex yacteit TunoB A, B u C cooTBeTcTBEH-
HO. Bpemsi Mexay MOCTYyIUICHUSMH STHUX YacTel B MECTO COCTUHCHMS
paBHO cOOTBETCTBEHHO: A — 1545 muH, B — 6+2 mun, C — 1043 muH.

Omnepanus CoOeIMHEHNSI BKIIOYAET CIICIYIONINE TaIlbI:

OO0benuuuTh 0JHY 4YacTh A u 1Be yactu B. B pesynbraTe nmosyua-
ercs nonydadpukar D. Tpebyemoe Bpems 1513 mMuH.

O6beaunuTh no oaHoit yactu A, B u C. [lonyudaercs nonydadbpu-
kat E. Tpebyemoe Bpemst 1813 muH.

[Tpoeputs D u E Ha cooTrBeTcTBHE. Tpedyemoe Bpems 512 MuH.

O0beaunuTh nonydadbpukar D ¢ ognoit vacteio B. Ilomyuaercs
nonydadbpukar F. Tpedyemoe Bpems: 1012 mun (3Tanm 4 HEe MOXKET Ha-
4aThCsl, IOKA HE 3aBEPIIICH dTal 3).

O6beaunuTh nonydadpukarsl F u E. Pesyastar — G. Tpebyemoe
Bpems 15+4 muH.

O6benunuth G ¢ oaHoM yacthio B u nByms vactsimu C. Coenune-
HUE 3aBepiieHo. Tpedyemoe Bpems 8+3 MuH.

Kaxnplii 13 mepeynciIeHHbIX ATANlOB MOXKET OBITh BBITIOJIHEH O]I-
HUM pabouynM. OJIMH U TOT K€ pabouynil MOKET TIEPEKIII0UaThCs ¢ dTara
Ha JTarl.

[IpomonenupoBaTh MPOU3BOACTBO MPOAYKTa TpH MocTyIuieHu:n N
qacTell 1 ONpeAeTuTh MUHIMAJIBLHOE YUCII0 pabodunx, HE0OX0AMMOE TSI
TOT0, YTOOBI M30€KATh U3JIMITHETO HaKOIUIeHNS Yactert A, B u (wum) C
B MECTE UX COCIMHEHUSI.

Bapuant 10. Moens neperoBopHOro myHKTa.

Mex1yropoIHiil MEepEeroBOPHbIA MYHKT B HEOOJBIIIOM TOPOJKE
UMEET TpHU TeJe(OHHBIX ammnapara JJjisi neperoBopoB. [leperoBopsl ObI-
BaIOT JBYX BUJIOB: OOBIYHBIC W CpOYHBIC. /[0 Hauanma rmeperoBOpoB KIiTu-
eHT oopmiIsieT 3aKa3 Ha pa3roBop B TeueHue 2+1 MuH. OTHOCUTEIBLHBIN
MPUOPUTET UMEIOT OPOPMIISIIONINE CPOUYHBIN pa3roBop. OnuH U3 Tee-
(OHHBIX amnmapaToB HCIOJIb3YETCA TOJBKO JJIsI CPOYHBIX MEPETOBOPOB.
Ecnu 3aka3an cpOYHBIN pa3roBOp, a YKa3aHHBIN anmnapar 3aHAT, KIIMEHT
BHE O4YepeJy 3aHMMAaeT MEPBbIM OCBOOOIUBIIMICS ammapar. KiueHTHI,
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3aKa3aBIllle OOBIYHBIC MEPETOBOPHI, CTAHOBITCA B KpaTyalllyr oue-
pelb.

B cpeanem 3a cytku noctynaet 200 3asiBOK Ha OOBIYHBIC MEPETO-
BOpbl U 60 — Ha cpouHble NeperoBopbl. CpeaHss IIUTEIbHOCTh Iepe-
TOBOPOB 000WX BHIOB (C y4ETOM BBbI30Ba aOOHEHTa B JPYIOM TOPOJIEC)
cocrasiisier 7 MmuH. B 10% ciydyaeB BHE 3aBUCMMOCTH OT BHJia Pa3roBopa
BBI3BIBAEMbId a0OHEHT OTCYTCTBYEeT Ha mecte. CpelnHsisi JIUTEIbHOCTD
BBI30Ba OTCYTCTBYIOIIEro aboHeHTa paBHa 1 muH. [1o ucteuenuun 3Toro
BPEMEHHU KJIMEHT, 3aKa3aBIINN Pa3roBOP, BO3BPAIIAETCS K CTOIY 3aKa30B
1U1st iepeoopmiieHus 3aKkaza B TeUeHUEe | MUH, a 3aTeM MOKUIAET mnepe-
roBopHbIi TyHKT. [lepeodopmiieHne 3akaza Ha JIpyroe BpeMs HMEET
BBICIIUN ITPUOPUTET.

CmonenupoBaTh pabOTy meperoBopHoro myHkra B TeueHue N cy-
TOK. ONpeAenuTh CPEeIHEE YUCIO OXKHUAAIOIIUX CPOYHOTO U OOBIYHOTO
Pa3roBOPOB, COOTBETCTBYIOIIUE CPEIHUE BPEMEHA OXKHUIAHUS, CPEIHEE
YUCIIO JIOAEH HAa MEPETOBOPHOM IIYHKTE, CPEAHEE YMUCIIO JIOJIEN B Ode-
penn K cToiry 3aka3oB. CUMTATh BCE MHTEPBAJIbl BDEMEHU PACIIPEICIICH-
HBIMH 110 SKCITOHCHIIUAIIBHOMY 3aKOHY.

Bapuant 11. Monens 6ubinoTexu.

B 6ubnmnoreke 0e3 OTKPHITOTO JOCTyMa JWIA >KEJIAIoIIUe TMOJy-
YUTh KHUTHU MPUXOMAT K CTOJY 10 3aKoHy IlyaccoHa co cpenHeil mHTeH-
cuBHOCTBIO 30 dyenoBek B 4ac. Kaxaplii XOYET MOJYYUTh POBHO OJIHY
kHUTY. TpeOyemasi KHUra Bcerjia uMeeTcsl. Y CToja BblIaud padoTaroT
yeTelpe Ononmorekaps. Kak Tonpko OMOIMoTEKaph OCBOOOXKIAETCS, OH
MOXET B3ATh JIUCTKH 3ampoca He 00Jiee YeM y YeThIpEeX UYeJIOBEK OJHO-
BPEMEHHO (€CJIM TaKoe YMCIO JIIAEH 0XuaaeT o0cimyxuBaHus). Bpems
nepeayn JUCTKOB 3alpoca HECYIECTBEHHO. BpeMs mpoxoxaeHust ot
CTOJIa BbIJIaYW 10 XpaHwiuiia (B oauH koHelr) paBHo 1+0.5 mun. Bpems
MOMCKAa OJIHOM, JBYX, TPEX WJIM YEThIPEX KHUT PACIPEACIICHO MO HOp-
MaJIbHOMY 3aKOHY CO CPEIHHMM COOTBETCTBEHHO 3, 6, 9 m 12 muH u
CTaHJApPTHBIM OTKJIOHEHUEM, paBHbIM 20% OT CpeaHero.

ITocne Bo3BpaleHUs: OMOIMOTEKAps W3 XpaHWIIUINA BpeMs, Tpe-
OyeMoe Ha 3aBepllieHue MpOoLeaAYyphl BblJa4yu, COCTaBsAeT 2+1 MHH Ha
yesioBeka. JIncTku 3ampoca OepyT B OPSIAKE MOCTYTUICHUS. 3aBEPIICHUE
IpONEAYphl BbIJAYd KHUT TPOUCXOJUT AHAJIOTUYHO TMPUEMY 3aKa30B.
Ecnau cBoOOnHBI 1Ba wiu OoJjiee OMOIMOTEKape U MpUObIBAET MOCETH-
TeJb, TO €ro 0OCITYKMBAET TOT, KTO ObLT CBOOOIEH A0JIbIlle Apyrux. Ec-
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J1 CBOOOJHBI IBa WM OoJjiee OnOIMoTeKapel U 00CIyKMBaHUS OXKUJ1a-
10T JIBa WK OoJiee moceTuTeNel, To OMOIMOTeKapy He AT paboTy 1o-
poBHY. BMmecTo 3TOoro oaumH OuOIHOTEKaph OEPET CTOJBKO JIUCTKOB,
CKOJIKO CMOXkeT (HO He 0oJiee YeThIpeX); 3aTeM, €CJIIM OCTAITCS eIle
MOCETUTENIN C JIMCTKAaMH, TO CICAYIONUH OMOIMOTEeKaph Takke Oeper
CTOJIBKO JINCTKOB, CKOJILKO CMOYKET, U T.JI.

CmopenupoBaTh mpoliecc oocnykuBanus N yenoBek. OnpeaeanTh
pacupeneseHue CIYyYanHbIX BEIMYUH 'BPEMs, NMPOBEIEHHOE KaXIbIM
yUTaTeNIeM y CTOJIa Bbllauu" U "4MCIIO JIMCTKOB, 3a0MpaeMbIX OMOIMO-
TekapeM". Haiitu Harpy3ky OubaunoTekapei.

Bapuant 12. Monenb paboThl CTaHKa.

B cranke ucnons3yrorT ABe geTain A U B, KOTOpbie IepruoauuecKu
BBIXOJAT M3 cTpos. Kak Toapko Aetanb A wiun B oTkaspiBaeT, CTaHOK
OTKJIFOYAIOT. 3aT€M OTKa3aBIIYIO J€Tallb BBIHUMAIOT, BMECTO HEE CTaBST
HCTPaBHYIO 3allaCHYIO (€CJIM OHAa UMEETCS WJIM KaK TOJIbKO OHA IOSBUT-
Cs) U CTaHOK BHOBBb BKitouaroT. M nerans A, u gerans B MoxHO oTpe-
MOHTHUPOBATh W HCIOJB30BaTh CHOBA. Bpems pabotel netaneit A u B
pacupesiesieHO0 M0 HOPMaJIbHOMY 3aKOHY CO CPEJIHMM M CTaHIAApPTHBIM
OTKJIOHEHHEM cOOTBeTCTBeHHO: A — 350 wac m 70 yac; B — 450 yac u
90 gac. Crem m1000# OTKa3aBIICH JETaIM CO CTaHKa 3aHMMAaeT 4 Jac, a
yCTaHOBKa 3aMEHSIONIEH ee JeTall 3TOro e Tuma Tpedyet 6 yac. Bpe-
Ms PEMOHTa HEUCHPABHOW JeTalii A pacrpeesieHO M0 HOPMaJIbHOMY
3aKOHY CO CpEeIHUM 8§ 4Yac U CTaHAapTHBIM OTKJIIOHeHHeM 0.5 dac, a Bpe-
Ms PEMOHTa JieTalu B B COOTBETCTBUU € TAOIUIICH:

Bpemst pemoHn-
Ta, Yac MeHee S5 6 7 8 9
CymmapHasn
yacToTa 0.00 0.22 0.57 0.83 1.00

PemonT neraneii A u B B mopsiike UX NOCTYIUICHUSI BBITIOJHSECT
MexaHuK. KpoMe Toro, oH peMOHTHUPYET APYTUE ACTAIN, UMEIOIIUE TIPH
PEMOHTE BBICIINN TPUOPUTET. DTU APYTHUE ACTAIN MOCTYNAIT MO 3aK0-
Hy Ilyaccona co cpeguum uHTepBajaoM 9 dac. Bpems, TpeOyeMoe Ha uX
peMOHT, cocTaBisaeT 8+4 yac. MiMeercst nBe 3amacHbIe eTany TUna A u
OJIHa 3amacHas JeTajin Tumna B.
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CwmoaenupoBaTh paboTy cTanka B TedeHue N Jjier, cuuras, 4To pa-
Ooouast Hexens coctout u3 40 yac. OnpenenuTh 3arpy3Ky CTaHKa, 3a-
Ipy3Ky MEXaHHUKA, CPEIHION0 JUIMHY OUepeIn JeTaIel K MEXaHUKY.

Bapuant 13. Monenbs koMmmMepueckoro 0aHka.

[Ipuxoa KJIMEHTOB B KOMMEPYECKHN OaHK OIMUCHIBAETCSI Myacco-
HOBCKUM BXOJSIIIMM MOTOKOM CO CPENHEW MHTEHCUBHOCTHIO 200 B Hac.
B Tedyenue Bcero BpeMeHu paboThl OTKPHITO MIECTh OKOIIEK KaccupoB. K
KaXJOMy KacCCHUpPY CTOWT WHIWBHUJyallbHasg oyepellb. Eciam B MOMEHT
BXOJla KJIMEHTa B OaHK XOTS ObI OAWH KacCHp CBOOOJEH, KIUCHT Cpasy
K€ TMOMAJIACT K 3TOMY KacCUpy. B mpOTMBHOM cCilydae KJIMEHT MPHUCOE-
JTUHSETCA K JII000M ouepenu, KOTopas Ha TEKYIIHM MOMEHT SIBJISIETCS
kpatyaiieit. O0CIyKMBaHUE KIMEHTOB OCYIIECTBISIETCS B TIOPSIAKE UX
MOCTYIUICHUS. ECli KIIMEHT, yKe CTOSIIMI B KOHIIE CBOEU o4Yepen, BU-
AT APYTYEO OYepellb, B KOTOPOU CTOUT MEHBIIIE YETOBEK, TO OH YXOJIHUT
U3 CBOEH ouepeau M BCTAeT B KOHEI caMoi KopoTkoi. [Tocie obcmyxu-
BaHMS KJIMEHT yXOJUT U3 O0aHka. B mporuecce nmepepacnpeneieHus: ode-
pelel BBICIIMN MPUOPUTET UMEIOT KIMEHTHI, YK€ HaXOSIIUECs B OaH-
KE.

OO0cnyXMBaHUE B KACCE MOXKET OBITh pa3/IeJICHO Ha ISITh BUIOB:

Bug oneparuu OTHOCHUTENbHAS Yac- Cpennee BpeMs
TOTA 00CITyKUBaHUS, C
1 0.10 45
2 0.19 75
3 0.32 100
4 0.24 150
5 0.15 300

Bpemsi oOcityxvBaHusI KaXJAOTO BHJIa UMEET SKCIOHEHIIMAJIbHOE pac-
npejieieHue; HU OJMH U3 KIIMEHTOB HE TPEOYyET BBHIMOJHEHHUS 00Jiee yeM
OJIHOTO BHJIa OOCITYKUBAHUS 3a OJUH BU3UT B OaHK.

CmonenupoBaTh paboTy OaHKa B TeueHHE Z OTJICIbHBIX MSTUYACO-
BBIX pabouux gHed. OnpenenuTth 3arpy3Ky KacCHpPOB, CPEIHHE JIUHBI
ouepeei.
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Bapuant 14. Mojens Maructpainy nepeiadu TaHHbIX.

Maructpainb nepenadu TaHHBIX COCTOUT U3 TPEX KaHaJIOB (OCHOB-
HOTO U JIByX PE3€pBHBIX) U 0011ero Hakonutens. [Ipu HopMmaibHOH pa-
00Te€ MarucTpajii COOOIECHHS TMEpPelaroTCs MO0 OCHOBHOMY KaHaly 3a
814 c. B 0CHOBHOM KaHalie MIPOUCXOAAT COOU uepe3 UHTEPBAJIbI BpeMe-
Hu 150130 c. Ecnu c60it mpoucxoauT BO BpeMs Iepeaadu, TO B TCUCHHE
3 ¢ 3amyckaercs MEPBBIA PE3EPBHBIM KaHA, KOTOPBIM IEpeAacT Ipe-
pBaHHOE COOOIIEHHE C caMOro Haudajia. B HeM Takke BO3MOXKHBI COOU
yepe3 uHtepBaibl BpeMenu 170140 c. IIpu cOboe Bo Bpems mepeayuu 3a
5 ¢ 3amyckaeTcsi aDCOIIOTHO HaJIeKHBIM BTOPOI pe3epBHbBIN KaHall. Boc-
CTAHOBJICHHE OCHOBHOTrO KaHaja 3anumaeTr 30+10 ¢, a mepBoro peseps-
Horo — 2015 c.

[Tocne BoccTaHOBIEHHSI BTOPOUl pe3€pBHBIN KaHall, Iepe/iaB coo0-
IIEHKE, BBIKJIIOYAETCS M pabOTy C OUYEpEIHBIM COOOIEHUEM HaYWMHAET
OCHOBHOM KaHajJ (€CIM OH BOCCTAHOBJICH). AHAJOTHYHO, MEPBBIM pe-
3€pBHBIA KaHal, MepeaaB coodiienne (Mpu OTCYTCTBUU B HEM COOEB),
BBIKJIFOYAETCSI U1 OCHOBHOM KaHaJI MPOJOJDKAET paboTy C O4YepeHOro
cooOmenusi. Coobmienus nocrymnaroT yepe3 10+5 ¢ u ocTaroTcsi B HaKo-
nuTelie 10 OKOHYaHus nepenauu. B ciydyae cOos B mepBOM pe3epBHOM
KaHaje BTOPOM pE3epBHBIM KaHAJl TaKXKe MEpeaacT MpepBaHHOE COO0O0-
HIEHHUE C CaMOT0 HayaJa.

CmopenupoBaTh pabOTy MarucTpajiu nepeaadyu JaHHbIX B TCUCHUE
R ywacoB. Onpenenuts 3arpy3Ky 3amacHbIX (Pe3epBHBIX) KaHAJIOB, YUCIIO
MpEPBAHHBIX cOOOMIeHH. HailTh 00beM HAKOMHUTEIIS], TapaAHTUPYIOIIUMA
nepeaavy cooOIIeHUN ¢ BEpOATHOCTHIO oTepu MeHbIe 0. 1.

BapuanTt 15. Mogens aspormnopra.

Asponopt obciyxuBaer 120 camoneros. [ToTok mocagok camoe-
TOB W IOTOK IOCTYIUIEHUSI CaMOJIETOB IO PEWCOBBIM pErIaMEHTaM W3
YHUCJIa COBEPIIMBIIMX MOCAJAKY SBISAETCS MPOCTEUIIMM M CTalUOHap-
HbIM. [[JIOTHOCTH MOCTYIUIEHUSI CaMOJIETOB Ha TEXHUYECKOE OOCITyXU-
BaHME paBHA 2 camoiieta B cyTKd. OOcCiyKMBaHUE BEIETCA KPYIJIOCY-
TOYHO JBYMS CIEIUAIN3UPOBAHHBIMU Opuragamu. Kaxaelii camonet
BHAYaJIe OCMaTPUBAETCS MEPBOM OpUTra o, MPOU3BOIAIICH perIiaMeHT-
Hble Npo(driIakTHYecKre padOThl IBUTATENEH, C TPOU3BOIUTEIBHOCTHIO
3 camoznera B cyTku. BTopas 6puraga npous3BOAUT perjiaMeHTHbIE pado-
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THI 110 TIJIAHEPY, IIACCH U JIP. C TPOU3BOAUTEILHOCTBIO 4 caMoJieTa B CY-
TKH.

[IpomonenupoBaTh OOCIy>KUBaHUE B a’poOINopTy camoJieToB. Omn-
peIenuTh BEPOSITHOCTh TOTO, 4TO 00€ Opurajbsl OyayT CBOOOJHBI OT 00-
CIIy’KUBaHUS, CPEHEE YHCIO CaMOJIETOB, HAXOMSIINXCS B CUCTEME 00-
CIIy’KMBaHUs, CpPEIHEE YHCIO CaMOJIETOB, OOCITYKHBAaeMbIX OOCHUMU
OpurajgaMu B CyTKH, CPETHEE YHCIIO CAMOJIETOB, 0KUIAIOIIUX 00CITYXU-
BaHMUsI, BpEMsI IIPOCTOS NMEPBOM U BTOPOI OpUraj B TEUEHUE CYyTOK.

BapuanT 16. Moaenb pblO0JOBEIIKOTO NPEINPUSITHS.

Pr10osioBelikoe MpeanpusaTie BbIJIABIMBAET B CpeHEM OKoyio 10
TOHH PHIOBI B CYTKH. YJIOB 3aBHUCHUT OT psijia CIy4alHbIX (PaKTOpOB, MO-
TOMY MOKHO CUHTaTh, YTO MOTOK BBUIOBJICHHOUN PHIOBI MMEET Iyacco-
HOBCKOE pacmpezesneHue. Yacth puliObl MpeanpusTHE nepepadaThiBacT
Ha COOCTBEHHOM IIYHKTE€, COCTOAIIEM M3 JIByX OJIMHAKOBBIX IIEXOB.
[Ipou3BOAUTENBHOCTh KaXAOr0 I€Xa 2 TOHHBI B CYTKH. OCTalbHYIO
4acTh yJIOBA MPEANPUATHE OTIPY)KAET JJIsl OTIPABKU Ha 3aBOJI IO Mepe-
pabotke pbiObl. Ha npeanpusiTun UMeeTcsi XOJIOAWIbHUK NI XPaHECHUS
pBIOBI 00BEMOM 2 TOHHBI, TJI€ OHa MOXKET XPaHUThCA HE 0ojiee CYTOK.
Ecnu 3a 3T0 Bpems pblOy He Hauanu oOpadaThIiBaTh, TO €€ HEMEIJIECHHO
OTHPABJISIOT HA JAPYrod 3aBOJl, KOTOPBIA IMPOU3BOJUT €€ KomueHue. B
MPOTUBHOM CJIy4yae OHA HCIIOPTUTCH.

[IpoMonenupoBath paboTy mpenanpusatuss B TedeHue N Hemens.
Onpenenuth, CKOJIBKO B CPEHEM HAJIO BBIJACIUTH aBTOMAILUH JJIS Tie-
PEBO3KH PBIOBI, €CIM MPU COOTBETCTBYIOIIEM COCTOSIHUU AOPOT U pac-
CTOSIHUM JI0 3aBOJia MepepadOTKM MalluHa TPY30MOJBEMHOCTHIO 2.5
TOHHBI MOXKET CHENaTh 2 peiica B CyTKH, a O 3aBOJa KOMYEHUsI — OJIMH
pEeuc B CyTKMU.

Bapuant 17. Monenb 60€BOT0 CTOJTKHOBEHHS.

B 60eBOM CTOJIKHOBEHMH y Hamajarolieil CTOPOHBI JABa oOpasia
BoOpykeHus. Jlyisi oOcTpena MaHEBpUPYIONIEH LIEIU B CpeHEM TpeOy-
eTcs 2 MUHYTHl. BeposTHOCTh MopakeHus €U Mpu oOCTpelie paBHA
0.9. Hanaparommasi cropoHa 0o0yaaeT CUCTEMOM pa3BEIKH, MO3BOJISIIO-
el B cpeHeM OOHAPYKUTh OJHY 1Iedb B MUHYTY. CpeaHee Bpems mnpe-
ObIBaHUSI LI€JIM B 30HE 00CTpea nociie ee oOHapyKeHUsI paBHO 4 MUHY-
tam. He3aBucumo oT TOro, oOcTpenuBaercs Ju 1efib WKW HET, OHa IO
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HUCTCUCHUHN ONPEACICHHOIO BPEMECHH ITOKHAACT CBOIO IMO3HIIUIO W IS
HaIaJJaoIIe CTOPOHBI CYUTACTCS IMOTEPSHHON, TaK KaK IMOpa)XeHa OBbITh
HE MOXET.

IIpomonenupoBarh Z 4acoB 00EBOT0 CTOJKHOBEHUS. OnpeaeanTh
3 PEKTUBHOCTh BOOPY)KEHHUS HAIAIArOIIEd CTOPOHBI IO MOPaKCHHUIO
HOSBIITIOMKXCS mieneii. OnpeaeanTh Takke, CKOJIbKO €IHMHUIl BOOPYKe-
HUS HEOOXOJMMO HMMETh HamaJalolied CTOpPOHE, YTOOBI €¢ IOTEpPH HE
npeBpimany B cpeanem 10%, ecu 1enb MpOTUBHUKA B CIydae HEIopa-
YKEHHSI MOKET HaHECTH OTBETHBIN yaap ¢ d3pdhexTuBHOCTHIO (.5.

BapuanT 18. Monenb Bo3ayuHoro 0osi.

UYepes cucremy [IBO npopsiBaeTcs rpyiimna caMmoJIeTOB, COCTOSIIAS
U3 YETHIPEX TMOCTAHOBIIMKOB IOMEX M OJHOT0 OOMOapAHpOBIIHKA.
Oronp cHayajga BEIETCS MO MOCTAaHOBIIMUKAM IMOMEX, a 3aTeM 10 OOM-
OapanpoBIIUKY. [IOTOK MyCKOB pakeT MOKHO CUMTATh IIyaCCOHOBCKUM C
MHTEHCUBHOCTHIO 0.5. BEposSITHOCTh MOpakeHUsT OAHOW PAKETOM OJIHOTO
camosiera (moboro) paBHa 0.7. Ilocie mopakeHusi camolieTa OrOHb
MTHOBEHHO IEPEHOCHUTCS HA CIEAYIOIINN CaMoJIeT. Bpems HaxoxaeHus
caMoJ1eToB B 30He 00cTpenoB [IBO paBHO 5 MuHyTaM.

[IpoMoaenupoBaTh BO3AYLIHBIA O0M. OmnpenenuTh BEPOSITHOCTh
TOTO, YTO 3a BpeMs oOcTpena bomOapAupoBIIMK OyaeT mopaxkeH. IIpo-
AHAJIM3UPOBATh KaK U3MEHUTCS 3Ta BEPOSITHOCTh, €CIIM BEPOSITHOCTH I0-
paXeHUs MOCTAHOBIIMKOB ToMeXx yBenuuurcs 10 0.8, a BEpOSITHOCTH
nopaxeHust oomOapaupoBIIrka cHu3uTCA 110 0.6.

BapuanT 19. Moaens no3amnpaBKku camoJIeTOB.

IIpousBoauTcs nmo3ampaBka CaMoOJIETOB TOPHOYMM B Bo3Ayxe. B
parioHe JTo3ampaBKy HaxoAsATcs 3 camoJieTa-3anpaBiiuka. Camolier, Hy-
XKIAIOMIANCSA B TO3AMPABKE, BXOJUT B PAOH, TI€ ACKYPAT 3alPaBIINKH,
¢ BeposATHOCTHIO 0.9. Eciii camouieT BbIIEN B paiOH AO3aNPaBKUA T CBO-
00JIeH XOTs Obl OJIMH U3 3alPaBIIUKOB, TO OH MPOW3BOJUT JI03alPaBKYy,
Ha 4TO yXoauT B cpeaHeM 10 muH. Ecinm caMomner BBIXOOUT B paliOH 10-
3aIpaBKH, HO BCE CaMOJIEThI-3AMPABIINKN 3aHSITHI, TO 3TOT CAMOJIET OC-
TAaeTCs HeNO3alpaBiIeHHBIM. Bo Bcex ciyyasx, KOrjga camoJIeT HeHo3a-
MPaBJIEH, OH BBIHYX/ECH CaJUThCS Ha 3amacHou a’poapom. CaMmoJIeThI
MOJAXOJAT K PAMOHY JT03AIlPABKU CO CPETHUM HUHTEPBAIOM B 150 cexyHI.
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CmopenrpoBaTh IIpolecc J03alpaBKku camoieToB B TeueHue N ya-
coB. OnpeaenuTs BEpOATHOCTh TOT0, YTO CaMoJIeT OyIeT BBIHYKJICH ca-
JINTHCS HA 3alIaCHOU a’3pOJAPOM.

Bapuant 20. Moaens peMOHTHOM CTaHITUH.

Ha crannuio TeKyIero peMoHTa CEIbCKOXO3IMCTBEHHON TEXHUKHU
MIOCTYMAIOT B CIIy4YallHbIE MOMEHTBl BPEMEHHU PAa3JIMYHbIE MAIIWHBI.
CraHuusi UMEET OJHO MOMEUICHUE I OJHOTO TEXHOJIOTMYECKOTO IO-
TOKa MaluH. Bo ABOpe cTaHIMKM UMeeTCsl HEOOJIbIas KpbITas IIoIa-
Ka, TJIe OJJTHOBPEMEHHO MOKET HaXOJUThCS, OKUAas ouepeau, He Oosee
JBYX MallluH. B 3aBUCHMOCTH OT XapakTepa HEUCIPABHOCTH, HATUYUS
3aMmacHBIX YacTed W KBadu(UKAIMU PEMOHTHBIX pabo4nX BpeMs Ha pe-
MOHT KaXJOM MAIIMHBI 3aTpadynBacTcs ciydaniHoe. CTaTUCTHKa pe-
MOHTHOT'O BPEMEHHU B 3TOM MACTEPCKOM MOKa3ajia, 4YTo OHO pacupeselie-
HO M0 MOKAa3aTeIbHOMY 3aKOHY CO CpeIHUM 3HadyeHueM 1.5 cyrok. He-
UCIIpaBHAsg TEXHUKA MOCTYNAaeT B MAacCTEPCKYH W3 OJIM3IEkKaIUX XO-
3s1cTB. ClyyaliHbI€, HE3aBUCUMBIE APYT OT Jpyra, MOMEHTBI BBIXOJa U3
CTPOS CEIbCKOXO35IMCTBEHHBIX MAIIMH U PA3HOE YJAJICHUE MECT UX JKC-
IUTyaTaluyd OT PEMOHTHOW MAaCTEPCKOW MO3BOJISIFOT MPEAIIOIO0KNTH, YTO
MOTOK TOCTYMAIOIIEH HEUCHPABHOM TEXHUKH B MACTEPCKYIO MPOCTEH-
AN CO CpeaHEN TITOTHOCTHIO 0.5 MaIllH B CYTKH.

[IpoMonenupoBath pabOTy MacTEpCKON B TEUEHHE HECKOJIbKUX
Henenb. OnpenenuTsh MPOIMYCKHYI0 CIIOCOOHOCTh MAacCTEPCKOM, cpeHee
BpEMS MPOCTOSI MACTEPCKOW, CPEIHEE YMCIIO MAIHH, OKUIAIOIIUX pe-
MOHTa. [IpoaHanu3upoBaTh, HACKOJIBKO HU3MEHATCS 3TH XapPaKTEPUCTH-
KM, €CJI 000pYyA0BaTh BTOPOE MOMEIICHHUE C HOBBIM TE€XHOJIOTHYECKUM
ITOTOKOM JIJI1 PEMOHTA TEXHUKHU.

Bapuant 21. Mojienb BBIYUCIUTEIBHOTO LIEHTPA.

B Beruucnurensubiil 1eHTp (BL]) mocrymnaroT 3aka3bl Ha IpOBEJE-
HHUE METEOPOJIOTMYECKUX PacueToOB. Tak Kak HPOTHO3 IOrOAbl MMEET
CMBICJI TTPOU3BOJIUTH MO CBEKUM METEOJIaHHBIM, MOCTYyHaro1as uHdop-
Malusi co BpemeHeM crapeet. [1o 3Toil npuunHe noixydaemas uHpopma-
IUSI COXPAHSIET OMNPEIEICHHYIO JTOCTOBEPHOCTh B TedeHue 10 dyacos.
[JIOTHOCTH MOCTYNJIEHUS 3aKa30B Ha MPOBEICHUE PACYETOB COCTABIISCT
2 3akaza B 4yac. BI[ qis npoBeneHust 3Tux pabOT MOKET UCIIOIb30BaTh
nse DBM. Bpewms pemenus Ha nepBoii 9BM oaHo# 3agauu B cpeHEM
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paBHO 5 yacaM, a Ha BTopoil DBM — 1 4vac. DT1o Bpems umMeeT nmokasa-
TEJIbHBIN 3aKOH pacrpe/eIeHusl.

[TpomonenupoBath (yHkuuonupoanue BIl B Teuenue F yacos.
Ornpenenutbh BEPOSITHOCTh TOT'0, YTO JIBE€ MAIlIMHBI CBOOOHBI OT MPOBE-
JICHUS PACUYETOB, BEPOSTHOCTh TOTO, YTO OJIHA W3 MAIIMH OyJeT 3aHsATa
pacueTroM, a Japyras cBoOOJIHAa, BEPOSTHOCTh TOTO, YTO MOCTYIHUBIIIKE
JTAHHBIC I PACUETOB HE OYIyT Cpa3y K€ UCIOJIb30BaHbI.

Bapuant 22. Moaenb npou3BOJICTBEHHOTO TTpoIlecca.

IIponiecc meraneid ONPEAEICHHOIO BHUJA BKJIIOYAET JJIMTEIIbHBIN
nporecc COOpPKH, 3aKaHYMBAIOIIMUICS KOPOTKUM IEPUOJIOM OO0XHWra B
neuyn. Tak kak copepkaHue ey 00XOAUTCS I0BOJBHO aoporo (80 moJ-
JapoB 3a §-4acoBOMl pabOu4Mil JE€Hb HE3aBUCHUMO OT CTEIEHU HCIOJb30-
BaHMS), TO HECKOJBKO COOPIIMKOB HMCMOJIB3YIOT OJHY I€4Yb, B KOTOPOIl
OJIHOBPEMEHHO MOHO OOXKHIaTh TOJIbKO OJHY JeTanb. COOpIIMK HE
MOXET Ha4aTh HOBYIO COOPKY MOKa HE BBITAIIUT U3 €YU MPEABbIIYLLYIO
netanb. Oneparus cOOpKH 3aHUMAaET B cpeaHeM 30 MUHYT, a omnepaius
oOxura — 8 MuHYT. 3apruiata cOopiiuka coctaBiser 20 10u1apoB B
yac, [IeHa maTepuaia — S5 J0JUIapoB 3a JeTalb, CTOMMOCTh T'OTOBOTO
u3aenua — 15 gomtapos.

[IpoMoaenupoBaTh TPOU3BOACTBEHHBIN Tpolecc B TeueHue N pa-
Ooounx gHei. OmpeAenuTs ONTUMAIbHOE YUCIO COOPIIMKOB, UCIOJb-
3YIOIIUX OJIHY IeYb (T.€. TAKOE YUCIIO, TPU KOTOPOM MPOU3BOJICTBO J1a€T
MaKCHUMaJIbHYIO IPUOBLIB).

BapuanT 23. Mojenb 3anpaBo4HOM CTaHIIUH.

Ha 3anpaBo4yHy10 CTaHIIMIO TPUOBIBAIOT ABTOMAIIIMHBI CO CPEIHUM
uHTepBajioM Mexay npuositusimMu 200 cekyna. CpenHee Bpemsi o0cCiy-
xuBaHusg paBHO 400 cexyHI. MalivMHa OCTaHABIMBAETCAd HAa OOCITYXKU-
BaHME TOJBKO B TOM CJIy4yae, €CJIU YKCJIO OXKHUAAIOIMNX OOCITyKUBaHUS
aBTOMAIIIMH MEHBIIIE WM PABHO UYUCIY OOCITY>KMBAaeMbIX MalluH. Ma-
IIMHBI, KOTOPhIE HE OCTAHABIIMBAIOTCS, YE3KAIOT HAa APYTYIO 3anpaBOy-
HYIO CTaHIHIO U, TAKUM OOpa3oM, YMEHBIIAIOT MpUObLIb. ABTO3ampa-
BOYHas cTaHIMs padotaeT 12 dacoB B neHb. [IpuObLIb ¢ 0qHON 00CTY-
YKEHHOW MAIlIMHBI COCTABJISIET B CPEHEM S J10JUIapOB, BKIIOUAs 3apado-
TOK CIIyXallluX W JPYTrue MOCTOSIHHbIE pacxonbl. Ha Kaxaol KOJOHKE
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paboTaer oauH ciyxkamuil ¢ 3apadotkoMm 10 nommapoB B uac. [pyrue
MTOCTOSTHHBIE PACXObI COCTABIISIOT 125 OJIIapoOB B I€Hb.
IIpomonenupoBath pabOTy aBTO3alPaBOYHON CTAaHIIMU B TEUCHHE
nHs. OnpenennTh, CKOJBKO CHOyXKallUX CJeIyeT HaHATh BJAJCIIbIly
CTaHIIMH, 9TOOBI TTOTYYUTh MAKCUMATBHYIO THEBHYIO PHUOBLIb.

Bapuant 24. Mojenb aBTOX03sCTBA.

ABTOXO035IMCTBO MMEET IMYHKT aBTOMAaTHYECKOM MOWKH MAIIIWH,
OJIHAKO OH MOJIHOCTHIO HE 00ECleurBaeT MOWKY BCEX MAIllUH aBTOXO-
3stiicTBa. [loaTOMyY, 4TOOBI HE 3arpoOMOXKIaTh MOIBE3AHBIC MTyTH K 0ase,
peIlIeHO OpraHu30BaTh PabOTy CICAYIOIMIMM 00pa3oM: MallliHa, TPUObI-
Bas mocJyie pabOThl B MapK, MOCTYNAeT HAa MYyHKT aBTOMOWKH, €CITU TaM
€CTh MECTO. B IIPOTHBHOM Ciydyae MallvHA CTAHOBHUTCSA HAa CBOE MECTO
Ha CTOSIHKE, IJIe U MOeTcs. MailinHa, KoTopasi Obljla BRIMBITA Ha MYHKTE
aBTOMOMKHM, OTIIPABISCTCS Ha MYHKT 3alpaBKH, €CJIM OH cBoOOjeH. B
MIPOTUBHOM CJIy4Yae MalllMHa UJET K MECTY CTOSIHKH, a 3alpaBKa €€ mpo-
U3BOJUTCS TIEPE]] BHIXOJOM B PEiic Ha cienyromnui 1eHb. [IoTok mpuobI-
BAIOIIMX MAIIWH B MapK paBeH 4 MalnHbl B MUHYTY. [[yHKT aBTOMOWKH
uMeeT 4 pabouynx MecTa OAMHAKOBOW Mpou3BoauTeabHOCTH 0.5 mariu-
Hbl B MUHYTY. [IyHKT 3anpaBKkd UMEET OJTHO MECTO MPOU3BOJAUTEIBHO-
CThIO 2 MAIIIMHBI B MUHYTY.

CmoaenupoBaTh pabOTy aBTOXO3SIMICTBA B TEUEHHE HECKOJIbKUX
nHer. OnpenenuTh MPOLEHT MalluH, KOTOPhIE MPOXOASAT MOWKY Ha
IYHKTE€ aBTOMOMKHU W 3aIlPaBJISFOTCS TOPIOYHMM JI0 MOCTAHOBKU HMX Ha
CTOSIHKY.

Bapuant 25. Moenb ra3eTHOro Kuocka.

B razeTHBIii KMOCK Ta3eThl IOCTABISIOT TOJBKO B KHIIaX MO 25
mTyk. Kaxmas razera crout 10 nenroB. Knock nmiatut 7 HEHTOB 3a Ka-
JKIIYI0 MPOJIAHHYIO Tra3eTy U 4 1EHTa 3a KKy HENpoJaHHyI0 (Hempo-
JAHHBIE TA3€Thl UMEIOT OIPEICIICHHYIO IIEHHOCTh, TaK KaK WX MOXHO
BEpHYTh Ha OyMaxkHyi0 (haOpuky). CUuTaeTCs, 4TO 3alpOC Ha Ta3€Thl
BO3HMKAECT U3 JBYX UCTOYHUKOB. [I€pBBIM HCTOYHUK — 3TO MOCTOSIHHBIE
MOKYIIaTeNIM; UX MOTPEOHOCTh B Ta3erax B cpeaHeM 175 mTyk B JEHb.
Jpyroii HICTOUHUK — ClIy4aliHbl€ MOKYIATEIIH, Ybsl MOTPEOHOCTD B rase-
Tax ONpPENENAeTCS HAIMYUEM OCOOBIX COOBITHH, MPOUCIIEIIINX 32 ICHb.
3amnpoc OT Cly4yalHbIX HOKyMaTeIe pacipe/iesieH Kak MOKa3aHO HUXKE:
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Oco0rble cOOBITHS qHS

HET tumn 1 THII 2
YacTtoTa BOSHUKHOBEHUS 0.3 0.5 0.2
Cpennee 4KCII0 3aIPOCOB 0 50 100

[Ipenmnonaraercs, 4TO BBIIICU3IOKEHHAsT MH(DOpMAIUs — 3TO BCeE,
YTO YYUTHIBAET BJIaJIeJICl] KHOCKA.

[IpomonenupoBaTh pabOTy Tra3eTHOIO0 KMOCKA B TEUEHHE HECKOJIb-
Kux JgHe. OmpenenuTh, CKOJBKO Ta3eTHBIX KHUI CieAyeT Oparh Bia-
JIEJIbIlY €KETHEBHO, €CJIM OH XO0UET UMETh MaKCUMaJIbHBIN JI0XO/.

Bapuant 26. Mopeiabr MOpCKOro 00si.

CoeauHenne HaJABOAHBIX KopaOJjied, MMEIOIIUX CPEACTBA MPOTH-
BOPAKETHONW OOOpPOHBI B KOJIMYECTBE 6 €IMHMII, MOJBEPIrIOCh Hamaje-
HUIO KaTE€pOB MPOTUBHUKA. YTNPABJICHUE OTPA)KEHHEM OTHS OpPraHU30-
BAaHO TaK, YTO OOCTpPEN KATEPOB BEAETCA COCPEIOTOUEHHBIM OTHEM BCEX
CpeACTB MO ogHOMY Katepy. [IIOTHOCTh MOCTYIJIEHUS KATepOB B 30HY
oOctpena kopabneit cocranisier 20 karepoB B MUHYTY. Bpewmsi, HeoOxo0-
JUMOE OJTHOM €IMHUIE BOOPYKEHHUs Ha oOcTpen karepa, paBHo 0.1 mu-
HyThl. Kaxaoe cpencTBo mopaxkaer KaTep 3a OJIHY CTpenbOy C BEpOsT-
HoCThIO (.3.

CMozenupoBaTh MOPCKOW 0Ol B TEYEHHE HECKOJIBKHX JIECSITKOB
MUHYT. OmnpenenuTh NPOLUEHT OOCTPEISHHBIX KAaTepoB NMPOTUBHUKA, a
TaK)K€ CPEIHIOI0 BEPOATHOCTD MOPAXKEHUS KaXKIOW LETH.

Bapuant 27. Mojienb paanoIOKaliMOHHOTO KOMILJIEKCA.

PaanonokanmoHHBIN KOMIUIEKC U3MEPEHUS NapaMETPOB IBUKECHUSA
CaMOJIETOB IO TPacce€ COCTOUT W3 JABYX CTaHIMW, KaXJas U3 KOTOPBIX
MOET U3MEPATH MapaMeTpPhl JABUKEHUS CAMOJIETOB B MPEIEIAX 30HbI
npoTsiKEeHHOCTHI0 50 kM. CxopocTh caMosieToB 1o Tpacce 1000 kM/4ac.
[TapameTpbl camoJieTa U3MEPSIOTCA B CPETHEM B TEUCHUE OJIHOM MUHY-
Thl. ECliM camMoJieT, BIETEBIIMKA B 30HY U3MEPEHUS MapamMeTpoB, 3acTa-
HeT 00e PJIC 3aHsaThIMU, TO €0 MapaMeTphl HE U3MepstoTcs. B cpegneM
3a OJIMH Yac B 30HY U3MEPEHUS MapamMeTpoB BietaeT 30 camMoJIeTOB.

CmoaenupoBaTh pabOTy paguoJIOKAIMOHHOTO KOMILUIEKCAa B TEYe-
Hue N gacoB. OnpeaenuTs BEPOSITHOCTh TOrO, YTO TapaMeTPhl camoJieTa
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OylyT U3MepeHsbl, cpeaHee unciio 3ausaTeix PJIC, BepoATHOCTH TOTO, YTO
PJIC 3ansTa, cpennee Bpems npocros PJIC.

Bapuant 28. Monenb OBOIIHOM 0a3bl.

Ha ropoackyro oBoIIHYI0 0a3y MOCTyNar0T OBOILIM HOBOT'O YPOKasl.
Jlnst obecniedeHus JJIMTEIBLHOTO XpaHEHUsI OHU TTPOXOJIAT CTaIUI0 00pa-
0otku. Jlo 00pabOTKM OHM XpaHATCS TOJA OTKpPbITEIM HeOowm. [locie
TPAHCTIOPTUPOBKU OBOIIM MOTYT XPaHUThCS 0€3 CYIIECTBEHHOU MOTEepU
KadecTBa He Oosble cyToK. [I0TOK mocTymieHus oBOIIEH Ha 0a3y MOX-
HO CUMTATh IyaCCOHOBCKMM, B CpeAHEM Ha 0a3y B TEUYEHHUE JEKaJbl
NpUOBIBAET /10 25 aBTOMAIIIMH OBOIIEH JBYXTOHHOM IPy30MOABEMHOCTH.
Ha 0a3e paGotaeT nBe Opuraasl mo mpeaBapuTeIbHON 00paboTKe OBO-
el mepes 3aKiIaJKkol MX Ha JuIuTeabHoe XpaneHue. Kaxmas Opurama
crocoOHa nepepadoTaTh 3a CyTKH J10 3 TOHH OBOLIEH.

CmonenupoBaTh padoTy 0a3bl B TeueHue F cytok. Haiitu BeposiT-
HOCTh TOTO, 4yTO 00€ Opurassl OyayT 06€3 Jena u3-3a OTCYTCTBHS Ha 0ase
OBOIIIEH, BEPOSTHOCTh TOTO, YTO MPHUBE3CHHBIC OBOIIU HE OYIyT CBOE-
BPEMEHHO 00palbOoTaHbl, CpeHee YUCIO Opuraja, 3aHATHIX 00pabOTKOM
OBoIIEH, KOA(PDUIIMEHTHI 3arPy3KU U TPOCTOS OpHUTa.

Bapuant 29. Moenb KOHTPOIBHO-IIPOBEPOYHOTO KOMILJIEKCA.

JIj1st BBIOOpOYHOM MPOBEPKU KauyecTBa BBITYCKAEMBIX M3JEIUN Ha
IpEANPUITUI uMeeTcs aBTOMAaTU3UPOBAHHBIN KOHTPOJIBHO-
npoBepouHblil koMiuieke (KIIK). On ycTpoeH Tak, 4To B HEM OJIHOBpeE-
MEHHO MOTYT HaXOJIUThCs He Oonee Tpex uzaenui. OgHO U3 HUX Haxo-
JUTCS Ha MPOBEPKE COOTBETCTBUS OCHOBHBIX MapaMeTPOB HM3IECIUS 3a-
JAHHBIM, a JIBa IPYTHX OXKHUAAKT NpOBEpKU. Ecim oyepenHoe BbIITyC-
kaemoe uszaenue 3acraHer B KIIK Tpu m3menus, TO OHO IOCTymaer Ha
ckyan 0e3 mpoBepku. Bpems mpoBepku oaHoro uzaenust B cpennem 0.5
yaca. [Ipeampustue Beinyckaet B cpenneM 2 n3aenus B yac. KIIK Bpems
OT BPEMEHHU BBIXOJUT U3 cTpos. CpenHee BpeMs ero 6e30Tka3Hol pado-
Tbl paBHO 10 wacam. IIpu BeIxOAE U3 cTpost KIIK uznenue, koropoe Ha-
XOJIUJIOCh Ha MPOBEPKE, MOCTYNAET HA CKJIAJ MOJHOCTHIO HEMPOBEPEH-
HeIM. CpenHee BpeMs BoccTaHoBlieHus padotocriocodHoctu KIIK paBHO
OJIHOMY 4acy.

[TpomoaenupoBath padboty KIIK B TeueHHMe HECKOJBKUX paboOunx
nHeu. Haltu cpeanuii MpOLEHT IMTPOBEPEHHBIX U3AEIUN, CPEIHEE YUCIIO
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m3aenun, Haxoasamuxcs B KIIK, a Ttakxke cpemHuil MpOLEHT WU3IEIU,
KOTOpBIE ObLIIN HE TIpOBepeHbl B cuity oTkaza KIIK.

BapuanT 30. Moaenb nyHKTa NEPBUYHON CAaHUTAPHON 00PabOTKHU.

Jl71st mpoBeieHUS TIEPBUYHOM CaHUTApHOM 00paOOTKHU JIUYHOTO CO-
CTaBa, MOJBEPTIIETOCS 3apa)KCHUI0, CO3/Ia€TCS IOJIEBOW MYHKT CaHH-
TapHOil 00paboTku. Bpemsi Ha 00pabOTKy OJHOTO YeOBEKa Ha MYyHKTE
coctapiser 0.1 gaca. [IoTOK MOCTYMIEHUS JIMYHOTO COCTaBa, TPeOyro-
ero 00padboTKH, SBJISIETCS MPOCTEUIIIUM ¢ UHTEHCUBHOCTHIO 100 ueno-
BeK B yac. IIyHKT o0opyayeTcsi YKpbITUEM ISl TUYHOTO COCTaBa Ha 5
yenoBek. I1ooBrUHA TMYHOTO COCTaBa, T.€. 0koJio 50 yenoBekK B yac, OT-
MPaBISIOTCS MEIUIMHCKMM TPAHCIIOPTOM B ThUJI HAa CTAallMOHAPHBIN
NyHKT caHUTapHOM oOpabotku. Kpome toro, okono 10% mnuaHoro co-
CTaBa MOKET OBITh OTHPABJICHO B ThUJI MOMYTHBIM TPAHCIOPTOM. YUMH-
THIBasl, UYTO COCTOSIHUE OpraHU3Ma YeJIOBEKA 3aBUCUT OT BPEMEHH, IPO-
HIEAIIEr0 ¢ MOMEHTA 3apa)KeHUs, BpeMsl OKHUJAaHUs Hayajga oOpabOTKH
HE JIOJDKHO MpeBbimaTh 10 yacos.

[IpomonenupoBaTh pabOTy MyHKTa MEPBUYHON CaHHTApHOU oOpa-
OO0TKH, BapbUpPYys €ro MPOMYCKHYIO CIOCOOHOCTh. Onpeaenuth HeoOXo-
JTUMYIO TTPOTMYCKHYIO CITIOCOOHOCTD ITYHKTA.

8. KoHTpoJIbHBIE BONIPOCHI

1. Kakoe u3 cpopmyIMpOBaHHBIX HUKE YTBEPKICHUI BEpHO?

a - OTJIaJIka MPOrpaMMbl, HAIMMCAHHOW C MPUMEHEHUEM (YyHKITMOHATBLHOU
JEKOMITO3UIIMHY, 3HAYUTEIBHO IPOIIEe, YeM OTJIaJIka OObEKTHON Mporpam-
MBI

b - BO3BMOXXHOCTH MOBTOPHOT'O MCIIOJB30BaHMS KOJa IPH HCIIOJIb30BaHUH
OOBEKTHOUW TEXHOJIOTHU MPOrpaMMHUPOBAHUSI 3HAYUTEILHO BBINIE, YEM B
ClIy4dae MCMOJIb30BaHMS (DYHKIIMOHAIBHON JEKOMITO3UIUHU

C - 00beM ITPOTPAMMHOTI0 KOJia MPU HUCTOJIb30BAHUU 0OBEKTHOM TEXHOJIO-
I'UU TIPOTPAMMHUPOBAHUS CYIIECTBEHHO MEHBIIE, YEM B CJIy4ae UCTOJIb30-
BaHUs (YHKIIMOHAJIBHOW JEKOMITO3UILIMHU

d - ¢pyHKIHMOHAIBHAS IEKOMIIO3UIHMS OOecIieunBacT 0oJiee BHICOKYIO Ha-
JAC)KHOCTDH ITPOTrpaMMm, 4EM O6’B€KTH3§[ TCEXHOJIOTHUA

e - mporpaMMa, HalMcaHHas M0 00OBEKTHOMW TEXHOJOTUU, HE MOXKET CO3/1a-
BAaThCSI KOJIJIEKTHBOM Pa3pab0TYMKOB MMapajuieIbHO BO BPEMEHU
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2. )Ku3HEHHBIN UKJT TPOTPAMMHOI0 00€CTICUeHUS MPEICTABISACT COOOM:

a - IeproJi BPEMEHU OT MOMEHTA 3apoxkaeHud uaeu coznanus [10 go mo-
MEHTA €r0 BHEAPEHHUS B KCILUTYaTALIHIO

b - mepron BpeMeHM OT MOMEHTA MOJANMCAHUS TEXHUYCCKOTO 3a/laHus Ha
coznanue 110 10 MOMeHTa 3aBEpIIEHHUsI €T0 MOANEPKKH

C - mepuoJ BPEMEHU OT MOMEHTA 3apoxkaeHus uaeu coznanusa [10 go mo-
MEHTA 3aBEPIIEHUS €0 NOAAEPKKHI

d - meproa BpeMEHH OT MOMEHTA ITOITUCAHUS TEXHHYCCKOTO 3aJaHus Ha
co3ganue 110 1o MoMeHTa OQOpMIIEHHS HKCILTyaTaAllMOHHOW JIOKYMEHTa-
1005051

€ - IepHuoJi BpEMEHU OT MOMEHTA MOJMUCAHUS TEXHUYECKOrO 3aJaHus Ha
coznanue 110 10 MOMeHTa 3aBEpPIIEHHUSI €70 IKCIUTyaTallluH

3. Kakue u3 nepeyuciaeHHbIX HUXKE (aKTOPOB ONPEEIIIOT HAIC)KHOCTh
pOrpaMMbI?

d - YMCJIO HE BBIABJICHHBIX OIMMOOK MPOEKTHUPOBAHHUS M HCIOJIb3yeMas
TEXHOJIOTHS pa3pabOTKU

b - TosbKO HCTIONB3yEMasi TEXHOJIOTHS Pa3pabOTKH

C - TOJIbKO YMCJIO HE BBISABICHHBIX OIIMOOK MPOCKTUPOBAHUS

d - nmuHA UACHTHPUKATOPOB

€ - YHCJIO MCTI0JIb3yEMBIX MPEMPOIIECCOPHBIX JUPEKTHB

4. Ctuis pOrpaMMHUpPOBAHUS BKJIIOYAET:

a - TOJIbKO TIPaBUJIa pacpeieICHUS U 3alI0JTHEHNS] KOMMEHTApUEB

b - TonpKO TpaBwIIa BEIOOPA UACHTH(PUKATOPOB

C - mpaBuja BeIOOpa UACHTU(DUKATOPOB U MpaBuia paclpeesieHus] U 3a-
MOJTHEHUSI KOMMEHTAPHEB

d - mpaBwIa BEIOOpA CUCTEM CUHCIICHUS IPH HHUIHATN3AINA KOHCTAHT

e - mpaBuJjia BHIOOpa TUIIOB TaHHBIX

5. Kakum 00pa3om KadyecTBO INPOTrPpaMMHON CHCTEMBI 3aBUCUT OT HC-
M0JIb3YEMOM TEXHOJOTHH pa3pabOTKu?

a - CKAYKOOOpa3HO pacTeT MpH Mepexojie K 00iee COBEPIICHHONW TEXHOJIO-
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Uy pa3padoTKu

b - 3aBucuMoOCTH HET

C - IMHEHHO BO3pacTaeT MpH MEPeXojie K 00Jiee COBEPIICHHON TEXHOJIOTHU
pa3paboOTKu

d - moMMHOMHMANBEHO BO3pacTacT NMpH Tepexone K 0oyiee COBEPIICHHOM
TEXHOJIOTUU Pa3pabOTKU

€ - 3aBUCUMOCTb HOCHUT CIIyYaNHBIA XaPAKTEP

6. [IpoexTupoBaHKEe MPOrPAMMHOI CUCTEMBI UMEET LIEIbIO:

a - pa3pabOTKy BHYTPEHHEH CTPYKTYpPhl IPOTPAMMHOMN CHCTEMBI U OCHOB-
HBIX aJTOPUTMOB

b - pa3zpa®oTky BHYTpeHHEH CTPYKTYpPbl POTPAMMHON CHCTEMBI H OCHOB-
HbIM (DOPMATOB JAHHBIX

C - pa3pabOTKy BHYTPEHHEH CTPYKTYPHI MPOrPaMMHOM CHCTEMBI Oe3 JeTa-
JIM3aIid KOMIIOHEHT

d - pa3paboOTKy BHYyTpEHHEH CTPYKTYpPhI MIPOIPaMMHON CHUCTEMBbI U UHTEP-
(eiica OIB30BaATENA

e - pa3paboTKy BHYTPEHHEH CTPYKTYPHI MPOIrPAaMMHOM CUCTEMBI C JETalH-
3alueil KOMIOHECHT

/. Kakve 13 mepeurcieHHbIX HIDKE (PaKTOPOB OMPENEISIOT BPEMEHHYIO
3 PEKTUBHOCTH MPOrpamMMBbl: 1) BpeMEHHas CIOKHOCTb aJirOpUTMa pe-
IIEHUS 3a]a4u; 2) KOJIUYeCTBO (DailIoB B MPOEKTE MporpaMmel; 3) mpa-
BUJIa BBIOOpA MIAECHTHU(PUKATOPOB ISl MPOTPAMMHBIX CYIIHOCTEH; 4) KO-
JUYECTBO U YHWCIIO UTEpalMil ITUKJIOB MPOTpaMMBbl; 5) YUCIIO TI100aih-
HBIX TIEPEMEHHBIX B IIporpaMmme?

a - TOJIbKO YETBEPTHIN

b - TonpKO MATHIN

C - IEPBBIM U YETBEPTHIU
d - mepBBIN 1 TATHIHI

€ - TOJIbKO IEPBIN

8. Kakoe u3 chopMynMpOBaHHBIX HUXKE YTBEPKICHUN BEPHO?

a - TECTUPOBAHUE SBJISICTCS JJOKA3aTEIbCTBOM MPaBUJILHOCTH ITPOTPAMMBI
b - TecTupoBanue He TpeOyeT HATUIHS ITAJTOHA
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C - 3aBUCUMOCTh BPEMEHHU IOJIHOTO TECTUPOBAHMS IIPOTpaMMbl OT 00beMa
BXOJHBIX JAaHHBIX JIMHEWHAS

d - TecTupoBaHue ABIACTCS OAHON U3 (a3 OTIAIKU IPOrPAMMBI

€ - 3aBUCUMOCTh BPEMEHH TOJHOT'O0 TECTUPOBAHHUS MPOTrpaMMbl OT 00BEMa
BXOJIHBIX JAHHBIX JUHEHHO-TOorapupMudecKas

9. Tect mporpaMmbl IPeACTaBISET COOOM:

a - 3apaHee MOATrOTOBJICHHBIM HA0OpP BXOJHBIX 3HAYCHUW U COOTBETCT-
BYIOIINI €My pe3yJibTaT pabOThl TPOTPAMMBI

b - 3apaHee MOATOTOBICHHBIM HA0OP BXOJHBIX 3HAYCHUH M OINMCAHUC
CUMIITOMOB UCKOMOM OIIMOKH

C - MPEJICTABUTENIbHYIO BEIOOPKY BXOJIHBIX 3HAYEHUM U COOTBETCTBYIOIINE
€€ pe3yJIbTaThl pabOTHl TPOTPAMMBbI

d - 3apaHee MOATrOTOBICHHBI HAOOP BXOJHBIX U MPOMEKYTOYHBIX 3HAYE-
HUU

€ - 3apaHee MOArOTOBJICHHBIN HAOOp AJITOPUTMOB MPOBEPKU MPOTPAMMBbI

10. Kakoe 13 mepeyucieHHbIX HUKE TPEOOBAHUN U YCIIOBUI HanboJiee
CYLIECTBEHHO IS BBITIOJHEHUS OTJIAAKU TPOTPAMMBI?

OTJIalKa MPOrpaMMbl MOKET BBIIIOJIHATHCA 0e3 HMCHOJIb30BaHUSI CPCACTB
dBTOMaTHu3alnuu

J0 Iepexoaa K OTJIIAAKE HCO6XOI[I/IMO YCTPAHUTb BCC TCXHOJOT'MYCCKHUC
OILIMOKH B TEKCTE IPpOrpaMMbl

710 Mepexoja K OTJIagKe HeoOXOJMMO HCIpPaBUTh BCE OIIMOKH pa3pado-
TaHHOW POrPAMMHOMN JOKYMEHTALUH

0 mepexojia K OTJIaJKe HEOOXOAMMO BO BCEX NETANAX IMOHATH 3a/avy,
pelaeMyro nporpaMmMon

oTJIaAKa IpOorpaMMbl MOKCT BBIIIOJIHATHCS oe3 HCIIOCPCACTBCHHOI'O €€
BBITIOJTHCHHA HAd KOMIIBROTCPC




60

9. Coaep:xanue oTuera

Pe3ynbraThl BBIMOJHEHUS 3aJaHUS MPEACTABISIOTCA B BUAEC €lIU-
HOT'O OTYETa O JJaOOPATOPHOM MPAKTUKYME, KOTOPHIN JTOJKEH BKIHOYATh
CHENYIOIINE TOKYMEHTHI!

® 33/]aHUE K Ta0OPAaTOPHOMY MPAKTUKYMY;

® UMUTAIIMOHHAS MOJIEJIb CUCTEMbI MACCOBOI'0 OOCITYKUBAHUS;

® pe3yJIbTaTbl OOBEKTHOW JEKOMIIO3UILIMU MPOEKTUPYEMOM CHUCTE-
MBI (MepapXusl KJIaCCOB U OOBEKTHAS CTPYKTYpa);

® pe3yabTaThl (PYHKIIMOHATBHON JEKOMIIO3UIIMA MOJETU (IIPOEKT
MOJTyJIbHOUM CTPYKTYPBI IPOTPAMMHOM CHCTEMBI);

® CIICHAPUM IMAJIOTa C MOJIB30BATENEM U TU3aH MEHIO IPOTPAMM-
HOH CHUCTEMBI;

® COJIEpP>KaHHE OCHOBHBIX KJIACCOB M MPOTPAMMHBIX MOJYJIEH, HAH-
0oJiee BaXKHBIE aJITOPUTMBI;

e onucannue MeToauku tectupoBaHus [IC u pe3ysabTaTbl TECTOB
(TaONUIBI TECTUPOBAHUS, CHUMKH dKpaHa U T.1I.);

® JINCTUHI OCHOBHBIX MOJYJIEH MPOrPaMMHOM CHCTEMBI Ha SI3BIKE
C++.

Bce mokymeHTH 0pOpMIISIOTCS B TEKCTOBOM pelakTope (Hampu-
mep, MS Office Word mim LibreOffice Writer) Ha nucrax ¢opmara A4,
pacneyaTblBalOTCA Ha OJTHOW CTOPOHE JINCTA, U MPEJACTABIAIOTCS B BUJIC
KECTKO CKPEIIECHHOTO OTYETA M0 Ja00paTOPHOMY MPAKTUKYMY.

JIOKyMEHTBI O COAEPKAHUIO JOJKHBI cOoOTBeTCTBOBaTh [ OCT
34.201-89, 34.602-89, 19.701-90.



61

BUBJIUOIPA®NYECKUA CIIUCOK

1. 3yokopa, T.M. TexHoaorus pa3paboTKH MPOrpaMMHOr0 obec-
NeYeHus [DJIeKTpOHHBIN pecypc] : yueoHoe nmocodue / T.M. 3ybOkoBa. -
Openbypr: OI'Y, 2017. - 469 <c. - Pexum jgocrymna:
http://biblioclub.ru/index.php?page=book&id=485553

2. TexHonorusi pa3pabOTKH MOPOTrpaMMHOTO oOecrnedyeHus [DIek-
TPOHHBIN pecypc] : yueObHoe nocobue / coct. T. B. Kucenera. — CraBpo-
noip : Mzg-Bo CK®Y, 2017. - Y. 1. - 137 c. - Pexum poctyma:
http://biblioclub.ru/index.php?page=book_red&id=467203

3. TexHomorusi TpOrpaMMHUPOBaHHS [DJIEKTPOHHBIM pecypc]|
yueoHoe mocodue / FO. FO. I'pomos, O. I'. IBanoBa, M. II. benses, 1O.
B. Munun. — Tam60B : U3a-so TI'TY, 2013. - 173 ¢. - Pexum noctyma :
http://biblioclub.ru/index.php?page=book_red&id=277802

4, AntamomkuH O. A. TexHosorus pa3paOOTKu MPOrPaMMHOIO
obOecrnieuenus. Teopus U MpakTUKa [ DIEKTPOHHBIN pecypc] : yueOHUK. —
Kpacnosipck : Cub. ®@enep. Yu-1, 2012. - 247 c. - Pexum nocrymna:
http://biblioclub.ru/index.php?page=book_red&id=363975

5. NBanoga, ['anuna CepreeBHa. TexHoJIOrusg NporpaMMUPOBaHHUS
[Tekct] : yaebnuk / I'. C. UBanona. - M.: Knopyc, 2011. - 336 c.

6. Jlunaer B. B. [IpoekTupoBaHue U MPOU3BOJACTBO CIOXKHBIX 3a-
Ka3HBIX NpOorpamMMHbIX nmpoaykroB [Tekcr]. - M. : CUHTEI, 2011. —
408 c.



http://biblioclub.ru/index.php?page=book&id=485553
http://biblioclub.ru/index.php?page=book_red&id=467203&sr=1
http://biblioclub.ru/index.php?page=book_red&id=277802
http://biblioclub.ru/index.php?page=book_red&id=363975

