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HPAKTHYECKOE 3AHATUE Ne 1
MHOI'OMEPHBIN AHAJIU3 JIAHHBIX (OLAP-TEXHOJIOT UN)

ueﬂb pa6omm: O3HAKOMUMDbCA C OCHOBAMU NPUMEHEHUA NEXHOI0cUU
pa60mbl C MHOCOMEDPHbBIMU OAHHBIMU.

Kparkue meToguueckue ykasanus

OLAP (On-Line Analytical Processing) — 3To0 TEeXHOJOTHs
ONEPATUBHOM aHAJIUTUYECKOM OOpaOOTKH JaHHBIX, HCIOIb3YOIIAS
METOJBI U CPEJICTBA COOpA, XpAaHEHUSI U AHAIN3a MHOTOMEPHBIX JAHHBIX
B LEISIX TMOJICPKKH NPOLECCOB MPUHATHS PEUICHUU. TEeXHOIOTHs
OLAP oTHOCHUTCS K 4YMCIy HOpOTrpaMMHBIX pelieHuid kiacca Business
Intelligence. MHcropuuecku 53TO mepBas NPOAYKTUBHAs  TMOMbBITKA
UCIIOJIb30BaTh OoJbLINE 00BbEMBI JAHHBIX, HaKOIUIEHHBIE
OpraHu3alusMH, Ui Lejled HMHPOPMAUMOHHON MOAAEPKKU OU3HECA.
O6b1uHO ocHOBOM OLAP ciyxut pensiiiuonHas 6a3za nanasix (PBJI).

OcHoBHOE Ha3HauycHUE OLAP-cucrem — MOAAEPKKA
NEeATEIIbHOCTH N0JIb30BATEICH-aHAJIMTUKOB 332 CYEeT 00pabOTKH
dbopMUPYEMBIX WMU TPOU3BOJIBHBIX HWH(MOPMAIMOHHBIX  3alpOCOB U
NPEACTABICHUS TNONYYEeHHBIX pe3yabraroB. lLlens OLAP-ananuza —
IIPOBEpPKA THUIIOTE3, OTHOCSIIIMXCSA K HESBHO COJEPKAMMMMCS B JAHHBIX
3HaHusM. I[lpu »Tom mnomb3oBatento OLAP HeoOXxoguMo camMomy
dbopMyIMpOBaTh TUMOTE3bl U OCYIIECTBISATh UX MPOBEPKY, & TEXHOJIOTHUS
IIPENOCTABIISIET JIMIIL CPEACTBA, MO3BOJSAIONIME MHOTOKPATHO YBEJIMYHUTH
CKOPOCTb pabOThI U €€ Pe3yJIbTaTUBHOCTD.

Bricokas ckopocth 00paOoTku naHHbix B OLAP nocturaercsa 3a
CYET MOJATOTOBKM M XPAHEHHsI arperMpOBaHHON HH(OpMALMH, KOTOpas
MOXET ObITh B JlaJibHEWIIIEM MCHOJb30BaHA MPHU BHIOJIHEHUH 3aMpPOCOB.
[lycth, Hampumep, B KOPHOPATHBHOM 0a3e [aHHBIX COAEPKUTCS
uH(popManus 1O TMpOoJakaM ONPENENIEHHbIX TIpymnn ToBapoB. Toraa
arperupoBaHHON MHQpOpPMAIIUEH CTAaHYT UTOTH MPOJAXK KaKJIOW TOBApPHOM
IPYIIbl KAKIOMY KIHEHTY 3a Kbl MEPUOJ U3 3aJaHHOTO BPEMEHHOIO
UHTEpBaja. ArperupoBaHHas uH(pOpManus B JaHHOM cliydae OyAeT
XpaHUThCS B creuuanbHod cTpyktype — OLAP-kybe — ¢ Tpems
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Pucynok 1 - IIpumep OLAP-ky6a

B TomM cimywae, Korma 3ampoc  IOJb30BaTENs-aHAJUTUKA
NO/Ipa3yMeBaET UCIIOJIb30BAHUE  HUMEIOLIEHCS ~ arperupoBaHHOU
uHpopmanuu, oHa Oyaer B3sTa ©U3 Kyb0a B TOTOBOM BUJIC.
JIONOJTHUTENBHBIE PACUETHl OKAXYTCSI HEOOXOIMMBIMU TOJIBKO ISl TOM
uH(popMaluu, KoTopas B KyOe He COJIepPKUTCS.

[TopsioK BBIIOJIHEHUS PaOOThI

[ToaroroBka MCXOTHOU TAOIUIIEI.

Haunewm ¢ TpeOoBaHMI K UCXOHOM TAOJUIIE.

- KaKJIpIM CTOJOCI] JOKEH HMMETh 3ar0JIOBOK;

- B KaXIbl CTOJOEI JOKHBI BBOJAUTHCS 3HAYEHUS TOJIBKO B
ogHOM ¢opmare (HampuMmep, cTonoer «Jlata mMOCTaBKW» JOJDKEH
cojJiepkaTh BCE 3HaUYE€HUs TOJIbKO B (popmate JlaTta; cronben «IlocTaBmuky
- Ha3BaHMsI KOMITAaHUM TOJIBKO B TEKCTOBOM (popmare);

- B TaOJIMIle JOJDKHBI OTCYTCTBOBATh HE3aNOJHEHHBIE CTPOKU U
CTOJIOIEI;



- B STYEHKU JJOJLKHBI BBOJIUTHCSI «aTOMAPHBIC» 3HAYEHUSI, T.€. TOJIBKO
T€, KOTOPbIC HEJb351 PA3HECTU B Pa3HBIE CTOJOIIBI.

Hanpumep, Henb3ss B OAHY sSYelKy BBOJIUTH ajpec B Qopmare:
«l'opoa, Hazanme ymuupsl, n1om Noy. HyxHO co3gath 3 OQHOMMEHHBIX
ctonbua, nHaue CBomHas Tabiuia Oyaer paborarh HedPhEeKTUBHO (B
ciyyae, ecii Bam Hy»xHa nHpopMaius, HanmpuMmep, B pazpese ropoja);

- TalJuile aBTOMAaTUYECKU NpucBanBaetcs: Nmsi.

B kadectBe mcxomHON OyaeM HCIOJIb30BaTh TAaOIWIy B (opmare
EXCEL 2013 coaepxaimiyto uHpOpMAIMI0O O Mpoja)xax MapTUl
NpoaAyKTOB. B cTpokax Tabiuilbl MPUBEICHBI IAHHBIE O TIOCTABKE MapTUU
MPOAYKTa U €r0 COBITE.

CponmHyro Tabnuity OyJeM co3faBaTh JUIsl PELICHUS CIEAYIOeH
3amaun: «llomcuntaTth CcymMMapHble OOBEMBI MPOJAXK IO KAKIOMY
ToBapy».

Nmes ucxoanyto tadnuiy B popmare EXCEL 2013, nns cozmanus
CBoAHOUM TaOMUIBI JOCTATOYHO BBIJACIHUThL JIIOOYI0 SYEUKY HCXOJTHOU
Tabaunpl 1 B MeH0 Pabdora ¢ Tabammamm/ Koncrpykrop/ CepBuc
BbIOpaTh MyHKT CBOAHAs TadJaMLA.

Ha otnenbHOM sMcTe TOsSIBUTCA 3aroToBka CBOAHOM TaOMMIBI U
Cnucok moJiei, pa3MenieHHbI cipaBa OT JIUCTa (OTOOpPAXKAETCA TOJBKO
KOrJa AakKTHUBHAs s4eika HaxXoAWTCs B Juama3zoHe sdeek CBogHOM
TaOJIUIIB).

3anogHUM cHadana pasfaen Haspanust crtpok. T.k. TpeOyercs
OMPEACIUTh 00BEMBI TPOIAXK MO Kaxk1oMy ToBapy, TO B cTpokax CBOJAHOM
TaOJIUIBl JOJDKHBI OBITH pa3MerieHbl Ha3BaHus ToBapoB. st 3TOTrO
noctaBuM ranouky B Cnwucke moned y mnosst ToBap (mosie u crosder| -
CHUHOHHMBI).

Oobnosnenue Ceoonot mabauywvl

Ecnu nocne cozmanusi CBOOHOM TaOJMUIBI B MCXOAHYHO TaOIUIly
N00aBJISUINCh HOBBIE 3amucH (CTPOKH), TO OTU JlaHHbIE HE OyayT
aBTOMaTHYeCKH yuTeHbl B CBogHON Tabmuiie. YtoObl 00HOBUTH CBOIHYIO
Ta0JIUIly BBIJICIUTE JIIOOYIO €€ A4eilKy U BBIOEpUTE MYHKT MEHIO: MEHIO
Pabora co cBomnbpiMu Tabnuiamu/ ITapametpsl/ Jlanusie/ OOHOBUTH. Toro
K€ pe3ysibTaTa MOXKHO JOOUTHCS Yepe3 KOHTEKCTHOE MEHIO: BBIACIUTE
m00y1o sueiiky CBOAHON TaOJMIIbI, BEI30OBUTE MPaBOM KJIABHUILEH MBIIIN
KOHTEKCTHOE MEHIO U BbIOepUTe MyHKT OOHOBUTH.

Yoanenue Ceoonoii mabauywi



Yaanute CBOAHYIO TaONWIly MOXHO HECKOJBKHMH CHOCOOaMHU.
[lepBoIit — mpocTo yaanuth JUCT co CBOIHOM TabnuieH (eciu Ha HEM HET
JIPYTUX TOJIE3HBIX JaHHBIX, HANpUMEp HCXOAHOW Taliuikl). BTopoi
Croco0 - yJaJuTh TOJAbKO caMy CBOJIHYHO TaOJHUIly: BBIACIUTE JIHOOYIO
sueriky CBomnHou Tabnuibl, HaxxkmuTe CTRL+A (Gyaer BbijeneHa Bces
Cropanas Tabnuia), HAKMUTE KiaBuiry Delete.

Hsmenenue gynxkyuu umoeos

[Ipu co3zpanuu CBOAHOM TaOIUIBI CTPYNIIUPOBAHHBIE 3HAUYCHUS TI0
YMOJYaHUIO CYMMUDPYIOTCA. JI€MCTBUTENIBHO, IIPU PELIEHUM 3a7a4yu
HaxO0XJACHUS 00bEMOB MPOJIAXK MO KaxaomMy ToBapy, Mbl HE 3a00TUIIUCH O
dbynkuun utoroB — Bce [Ipogaxku, oTHOCsAIMECsS K ofHOMY ToBapy ObuTH
MIPOCYMMUPOBAHBI.

Ecnu tpeOyercs, HanpuMep, MOACUUTATh KOJIMYECTBO MPOJAHHBIX
napTuii kaxxaoro ToBapa, TO HYKHO M3MEHUTh (YHKIMIO WUTOTOB. [s
sToro B CBOJHOM TaOuile BbIJEIUTE JIF0OOEe 3HadyeHue mnoiist [Ipomaxw,
BBI30BUTE MPABON KIIABUILIEH MBIIIM KOHTEKCTHOE MEHIO U BBIOEpUTE
nyHKT Utoru no/ Konuaectro.

Copep:kanue oruera

1. Ha3Banue paOoThI

2. Tlenw paboThl

3.  Kommm »5KkpaHa, WITIOCTPUPYIOIINE BBIMOJIHEHUS 3aJaHuUs
71a00paTOPHON PabOTHI

4. BrIBojbI IO paboTe

KoHTpoabHbIE BOPOCHI

1. KakoBbI npaBuiia BBOJa U penakTupoBanus Gpopmyi B Excel?

2. HazoBuTe 2J1eMEHTHI CTPOKH (POPMYJT U YKAXKUTE X HA3HAUCHHE.

3. Kak 3amuceiBaroTcsi aOCONIOTHBIE W OTHOCUTEIIBHBIE ajapeca
sTyeeK?

4. Korma He0OX0IUMO MCTI0JIB30BaTh a0COTIOTHBIC ajpeca sTueeK?

5. ApryMeHTHI KAaKHX THUIIOB MOT'YT IPUCYTCTBOBATh B (DYHKITUSAX ?



IHPAKTUYECKOE 3AHATHUE Ne 2

OCHOBBI CO3JAHUA BJIOK-CXEM AJI'OPUTMOB J1JIAA
HUD®POBBIX ABTOMATU3UPOBAHHBIX CUCTEM
YIIPABJIEHUA

Ueﬂb pa60mbl.' 03HAKOMUMBCS C OCHOBAMU CO30AHUS aleopummoe
0715 asmomamu3upo6aHH020 NPOEeKMUpPOBAHUAL.

KpaTKne METOANYECCKUC YKA3ZAHUA

ANTOPUTM — KOHEUHBIM HAOOp MpaBui, MO3BOISIONIMNA YHUCTO
MEXAHUYECKH PEIINTh TNOCTAaBJICHHYI 3aJadyy. AJTOpPUTM JOJDKEH
o0nagaTh CICAYIOIIMMU OCHOBHBIMU TPEOOBAHUSIMH:

1. MaccoBocThl0  (MAacCHUBHOCTBbIO) —  MCXOJHBIC JIaHHBIE,
U3MEHSIIOIIMECS. B OIPEICIICHHBIX TpeeiaxX, 3aJaHHbIX MOCTAaHOBIIUKOM
3a7a4¥, HE TOJDKHBI HAPYIIATh IEUCTBUE AJITOPUTMA.

2. JIeTepMUHUPOBAHHOCTBIO — TIPOIECC NPUMEHEHHUS TMpPaBUI K
HCXOJHBIM JaHHBIM JIOJKEH OBITh ONpEJIeIeH OJHO3HAYHO.

3. Pe3ynbTaTUBHOCTHIO — Ha KaXXJOM IIare ajropuTMa H3BECTHO,
YTO CUHATATh PE3YJbTATOM MPOIECCa U OKOHYATEIbHBIN PE3yJIbTaT JOJLKEH
MOJIy4YaThCs MOCIE KOHEYHOTO YMCIIa IAroB.

OCHOBHBIM CBOMCTBOM QITOPHUTMA SIBIISIETCS PE3YJIbTATUBHOCT.
OCHOBHBIM 3TAallOM COCTaBJICHUSI AJITOPUTMA SIBJISIETCS  TOJYYECHHUE
3aKOHOMEPHOCTEN uccienyemoro sisiieHus. Haubosee pacnpocTpaHeHHbIM
METOJIOM BBISIBIICHUS 3aKOHOMEPHOCTEH SIBISIETCSI COCTaBICHHUE TaOJUIL C
BBIJICJICHUEM  TTOBTOPSIONIUXCA  JIOTHYECKUX  3aBUCUMOCTEH WM
MAaTEMATUYECKUX BBIYUCIICHUM.

ANTOpPUTMBI, KaK TMPaBWIO, MPEACTABISAIOT B BHUAE OJOK-CXEM.
KonnuecTBO GJI0KOB CXEMBbI 3aBUCUT OT CTETCHU JIETAIM3ALMKU OTepalinii
NpU PEUNICHUM paccMaTpuBaeMoOW 3ajadd. boJibIioe  KOJIUYECTBO
AJIEMEHTOB OJIOK-CXE€M 3aTpyJHSAET IOHWMaHUE aJropuT™Ma B IIEJIOM.
HenoctaTouHoe YHCIIO 3JIEMEHTOB J€JIa€T alTOPUTM HEOHSATHBIM.

[Ipu coctaBieHnu OJIOK-CXEM aJITOPUTMOB MPUMEHSIOT MOJYJIbHBIN
npuHiun. OH mpeaycMaTpuBaeT BO3MOXHOCThb MPEACTaBICHUS 0000
0JI0Ka B BUJIE CAMOCTOSITEJILHOTO aJrOpUTMA.



[Ipu BHITIOJTHEHUU CXEM aITOPUTMOB U IIPOTPAMM OTJCIbHBIC
(GYHKIMHY QJITOPUTMOB U TIPOTPaMM € YYETOM CTETNIEHU WX JeTAIU3alluN
0TOOpaXkaroTcs B BUJIE YCIOBHBIX Tpaduueckux 0003HaYCHUI-CHMBOJIOB

no ['OCT 19.0.03-80.

[lepeuennp, HaMMEeHOBaHUE, 0003HAUYCHUE M pa3Mepbl 00SI3aTEIbHBIX
CHMBOJIOB U OTOOpakaeMble MU (YHKIIUM B aJTOPUTME M MPOTrpaMMe
00pabOTKM JaHHBIX MPEACTABIICHBI B Ta0I. 1.

Tabnuna 1.1. HaumenoBanue, 0003Ha4eHNE CUMBOJIOB M OTOOpakaeMble MU

byHKIIUN
O603HaueHmne u
HanmenoBanune OyHKIMA
pa3Mepsl, MM
: BrImonHeHue onepanyy Win rPyIibl
1 L orepalui, B pe3yabTaTe KOTOPhIX
1. IIpouecc ! " U3MEHSIETCS 3HaueHue, popma
” IPEACTABICHNUS WIH PACIIONOKEHUS
TaHHBIX
Br100op HampaBiieHuUs! BBITOTHCHHS
7 Pewmleue - = QJITOPUTMA WITK TIPOTPAMMBI B

3aBUCHUMOCTH OT HEKOTOPBIX
NIEPEMEHHBIX yCIOBUI

3. BBoa-BBIBOJ

0,262

0,262

[IpeoOpazoBanue JaHHBIX B OpMYy,
OPUTOAHYIO 1711 00pabOTKU (BBON),
WM 0TOOpaK€HUE Pe3yJIbTaTOB
00paboTKH (BBIBON)

4. Jluaug moToka

YKkazaHue nociae0BaTeIbHOCTH
CBSI3€U MEXJy CUMBOJIAMU

5. INapauienbHbie
JIEVUCTBUSA

0,254

Hayvano nnu okoHuanue AByX WIH
00Jiee OJJHOBPEMEHHO BBITTOJTHIEMbBIX
orepanuu




O0o3HaueHue u
Haumenosanue OyHKIUA
pa3sMepbl, MM

CBs3b MCIKAY 2JICMCHTOM CXCMBI U

MTOSICHEHUEM
6. KommenTapuit "
A | fmixn
R r=0,262 | Hadaslo, KOHEl, NpepbIBaHuE
L
% o __a_ nporiecca 00padOTKH TaHHBIX WU
7. Ilyck - OcTaHOB | BBIITOJTHEHUS IIPOTPAMMBI
b @
=
i# 0,54 VYkazaHue CBA3U MEKITY

IIPpCPBaAHHBIMUA JIMHUAMHU IIOTOKA,

8. CO@I[I/IHI/ITCJ'IB CBA3BIBAIOIIIMMH CUMBOJIaMH

Pasmep a noimkeH BeiOupathes u3 psaaa 10, 15, 20 mMm. [lomyckaercs
yBEJIMYMBATh pa3Mep a Ha 4ucio, KpatHoe 5. Pasmep b pasen 1,5a.

IHopsinok BbINOJHEHHSI PadOTHI

1. s 3aJIaHHOU MPENnoaaBaTeIEM 3aJ1a4uu COCTaBUThH
MAaTEMATUYECKYIO MOJIENb €€ PELICHUS.

2. PazaenuTh perieHne 3ajauyd Ha OCHOBHBIE ATallbl.

3. OmpenennuTh OCHOBHBIE OJIOKH COCTABISEMOT0 alTrOpHUTMA.

4. TTocTpouTh OJIOK-CXEMY COCTABIIIEMOTO aJITOPUTMA.

Copep:xkanue oryera

1. MaremaTudeckasi MOJIeIb PEIICHUS 3a/1a4H.
2. OCHOBHBIE 3TaNbl pEUICHUS 3aJa9H.

3. brok-cxema anropurma.

4. BeiBOJIBI 11O padoTe.



W

KoHTpoJIbHBIE BONIPOCHI

Yrto Takoe aaroputrm?

Kakue TpeboBaHus IpEeAbSIBISIOTCS K allTOPUTMY ?

Kakune HampaBiieHUsI TUHUN OTOKA MPUHUMAIOT 3a OCHOBHBIE?
Korpa nHampaBieHne JTWHWUK MOTOKAa 0003HAYaTh CTPEIKOW HE
00s13aTeNIbHO?

Kakne ocHOBHBIC OJIOKHM HCIIOJIB3YIOTCS IIPU MTOCTPOSHUH OJIOK-
cxem?

Kakoe MUHUMaJIbHOE PACCTOSTHUE MEXIAY CUMBOJIAMH CXEMBbI?
Kakoe MUHMManbHOE PACCTOSHUE MEXAY MapalljieIbHbIMU
JIMHUSAMHA NIOTOKa?

Kak Ha3pIBaeTcsi CBSI3b MEXKIY DJJIEMEHTOM CXEMBl U
MOSICHEHHEM ?



IMPAKTUYECKOE 3AHATHE Ne 3

®YHKIIMOHAJBHBIE CXEMbI IU®POBOM
ABTOMATU3AIIUU TEXHOJIOI'MYECKHUX ITPOLHECCOB

ueﬂb pa6omm: O3HAKOMUMbCA c OCHOeamu CO30aHUS
¢yHKZ/;MOHCUlebZX CXemMm asmomamuszayuu mexHojalocuveCKux npoyeccos.

Kparkue meToguueckue ykasanus

OYHKIMOHAIBHAS CXE€Ma AaBTOMATU3allMU SIBJISACTCS OCHOBHBIM
TEXHUYECKUM JOKYMEHTOM, OTPEICIIAIOIIAM (G YHKITMOHATBHYIO
CTPYKTYpy ¥ 00BEM aBTOMAaTHU3ALMM TEXHOJIOTMYECKUX YCTaHOBOK,
OTACIbHBIX MAIIMH, MEXaHU3MOB W  arperaroB, BBIIOJHSIOIINX
TEXHOJIOTUYECKUHU ITPOIIECC.

OyHKIIMOHATbHAS CXEMa aBTOMATH3alluU TPEJCTABIsACT COOOM
YepTeK, Ha KOTOPOM CXEMAaTHYECKH, YCIOBHBIMH 0O0O3HAYCHUSIMHU
M300paKEHBI:  TEXHOJOTMYECKOE  OOOpYyJOBaHHE, KOMMYHHUKAIIHH,
Opranbl  ymOpaBJeHHss W  CPEACTBa  aBToMatuzauuv  (mMpudopHI,
PETyJISATOPHI, BEIYUCIUTEIBHBIC YCTPOMCTBA, AJIEMEHThI TEJIEMEXaHUKH)
C yKa3aHMEM CBS3€l MEXIYy TEXHOJOTHMYECKHUM OOOpYJIOBaHUEM W
AJIEMEHTaMU AaBTOMAaTHMKH, a TakKXKe CBSI3€d MEXIYy OTIEIIbHBIMU
3JIEMEHTaMM aBTOMAaTH3AIWH.

BcriomorarensHble  yCTpOWCTBA, TAaKHE€ KakKk PEAYKTOPbI H
GbuabTpel ST BO3/lyXa, MCTOYHUKM THUTAHUS, aBTOMATHYECKUE
BBIKJIFOUATEN W MPEAOXPAHUTENN B LEIMSIX MUTAHUSA, COCAUHUTEIIHHBIC
KOpOOKM W  JIpyrue€ yCTpOMCTBA U MOHTAXXHBIC DJIEMEHTHI, Ha
(GYHKIIMOHAJIBHBIX CXE€MaX aBTOMATHU3allMU HE MTOKa3bIBAIOTCS.

JIns  CIOKHBIX TEXHOJOTMYECKHUX IMPOIIECCOB C  OOJBIINM
00bEMOM aBTOMATHU3AIIUN CXEMbl MOTYT OBITh BBITIOJHEHBI Pa3/ieIbHO
M0 BHUJAM TE€XHOJIOTHYECKOTO KOHTPOJIS M YNPABICHUS, T.€. OTICJIBHO
BBIMIOJTHSIOT CXEMbl ABTOMATHUYECKOTO YIPABJICHUSA, KOHTPOJS U
curHanm3anuu. Jjasg oOBEKTOB C HECIOXHBIMH TEXHOJIOTHYECKUMHU
nporeccaMiM M IMPOCTBIMM CUCTEMaMHM  KOHTPOJISI  yIPaBJICHUS
(YHKIMOHAJbHBIE CXEMbl aBTOMATH3allMd MOTYT HE COCTaBJIAThCA. X
3aMEHSIOT MepEYHSIMU CHUCTEM KOHTPOJIA, peryaupoBaHus,
VIIPABJICHUS] W CUTHAJIU3AIIHM.
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IIpountaTh (YHKIMOHAIBHYIO CXEMYy aBTOMAaTH3allMM O3HaydaeT
ONPEICIUTD U3 HEE:

1) mapameTrpbl  TEXHOJOTMYECKOrOo  Ipoliecca,  KOTOpbIE
MOJIJIE)KAT aBTOMATUYECKOMY KOHTPOJIIO U PEryJUPOBAHUIO;

2) HaJIM4Ke 3alIUThl ¥ aBapUUHON CUTHAIM3AIWH;

3) NpUHATYIO OJJOKMPOBKY MEXaHH3MOB;

4) opra"u3alyio MyHKTOB KOHTPOJIS U YIIPABJICHUS;

5) GyHKIIMOHATBHYIO CTPYKTYPY KaXIOro y3Jla KOHTPOJI,
CUTHAJIW3allM1, ABTOMAaTUYECKOTO PETYJUPOBAHUS U YIIPABIICHUS;

6) TEeXHMYECKHE CPEICTBA, C IIOMOIILIO KOTOPBIX peIIaeTcs
TOT WA WHOM (DYHKIMOHAJbHBIM y3€J KOHTPOJS, CHUTHAJIW3alNH,
ABTOMATHUYECKOTO PETYJMPOBAHUS W YIPABIICHUS.

UtoObl mpounTaTh (YHKIHUOHAIBHYIO CXEMy aBTOMAaTHU3alluu,
HEOOXOJMMO 3HATh MPUHITUIIBI TTOCTPOSCHHUS CHCTEM TEXHOJOTHYECKOTO

KOHTPOJIS u yIpaBJICHUS u YCJIOBHBIE  HM300pakKeHUS
TEXHOJIOTUYECKOTO0  00OpyJ0BaHUs, TPyOONpPOBOJAOB, NpUOOPOB U
CPEACTB aBTOMAaTHU3alluu, (GyHKIIMOHAIbHBIX CBsI3ei MEXKTY

OTACJIbHBIMU MpUOOpaMH U CpPEICTBAMHM aBTOMATH3allMH, a TaKke
MMETh TMPEACTABICHUE O XapaKTepe TEXHOJOTHYECKOro Mmpolecca M
B3aNMMOJEHUCTBUMN OTAEIBHBIX YCTAHOBOK M arperatoB TEXHOJIOTMYECKOTO
000pya0OBaHUS.

N3o0pakeHne KOMILJIEKTOB MPUOOPOB U CPEJCTB aBTOMATHU3AIMU
Ha (PYHKIMOHAJBHBIX CXE€MaX MOXET ObITh BBITIOJIHEHO YIPOUIEHHBIM
WU Pa3BEPHYTHIM CIOCOOOM. YTPOIIEHHBIM CMOCOO0 MNPUMEHSIOT B
OCHOBHOM ISl M300pakeHUs MpUOOPOB M CPEACTB aBTOMATH3AIlUU Ha
TEXHOJOTHYECKUX cxemax. IIpum ymnpomeHHoOM crocobe Ha cxemax He
MOKA3bIBAIOT TIEPBUYHBIC H3MEPUTEIbHbIC TIPEoOpa3oBaTeii U  BCIO
BCIIOMOTATEJIbHYIO anmnaparypy.

[Ipubopsl © cpeacTBa aBTOMATHU3ALMM, OCYILIECTBISIONINE
CJIOKHBIE QYHKIMH (KOHTPOJIb, PETYJIUPOBAHUE, CUTHATIU3AIUIO U T.I1.) U
BBITIOJTHEHHBIE B BHJAC OTACIBHBIX OJIOKOB, H300paKarOT OJIHUM
YCIOBHBIM  rpaduyeckumM  o0o3HaueHueM. Pa3BepHyThIl  crmoco0
MPUMEHSIOT JJIs1 BBIMOJHEHHUS (PYHKIIMOHATBHBIX CXEM aBTOMATH3aIlWH,
KOTJIa KaXXIbIi MpuOOp uin OJI0K, BXOISAIINNA B €IMHBIN U3MEPUTEIIbHBIM,
PETYIUPYIOUIMN WA YIIPABISIONMNA KOMIUIEKT, ITOKA3bIBAIOT OTACIbHBIM
YCJIOBHBIM IpaueCKUM U300paKCHUEM.
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IopsiioK BBINOJIHEHUSA PA0OTHI

1. Jns  3agaHHOrO  TIpernojaBaTeleM  TEXHOJIOTHYECKOTO
o0bekTa  (MPOM3BOACTBA) pa3paboTaTh  (YHKIIMOHAIBHYIO  CXEMY
aBTOMaTHU3alU C COOTBETCTBYIOIIUMH  H3MEPUTEIbHBIMHU
npeoOpaszoBaTessiMU, TPUOOPAMU U CPEJICTBAMH aBTOMATH3AIUH.

2. JlaTh moapoOHOE onucaHue pa3pab0TaHHON CXEMBbI.

3. Beibop mipubGopoB 1 CpeaCTB aBTOMATH3AIIMH 000CHOBATb.

Copaep:xkanue oTueTa

1. binok cxeMa M3y4yaemMoro TEXHOJOTMYECKOTO OOBEKTa
(Tpou3BOICTBA).

2. Ilepeyenb u3MepUTENLHBIX TpeoOpazoBaTeseii, TPUOOPOB H
CPEJICTB aBTOMAaTH3AI1H.

3. OyHKOHOHAJIbHAS CXEMa aBTOMAaTH3aIIHH.

4. BbIBOJBI IO padoTe.

KoHTpoJbHBIEC BONIPOCHI
1. OcHoBHBIE BUABI H3MEPUTEIBHBIX MpeoOpazoBareseii u

npuOOpPOB, MNPUMEHSEMBIX IS AaBTOMATH3aIllMd TEXHOJOTHYECKHX
TIPOIIECCOB.

2. llpaBuna UCITIOJTb30BaHUS pa3BEepHYTOTO criocoba
cocTaBiieHUs (PYHKIIMOHATBHBIX CXEM aBTOMaTH3AIIHH.
3. [IlpaBuna MCIIOJIb30BaHUS YIPOIIEHHOTO criocoba

cocTaBiieHUs (PYHKIIMOHATBHBIX CXEM aBTOMaTH3AIIHH.
4. Yro oTpeIeIIeTC s u3 (GyHKIIMOHAIEHOU CXEMBI
aBTOMAaTHU3aLH?
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IMPAKTUYECKOE 3AHATHUE Ne 4

INOCTPOEHUME ACY DQHEPTETUYEKOI'O OBOPYJIOBAHUA C
UCIIOJb30BAHUEM MUKPOITPOLIECCOPHOH
BBIYMCJIMTEJIbHON TEXHUKHU

Llenv  pabomovl:  03HAKOMUMbBCA € OCHOBAMU — NPUMEHEHUs!
MUKponpoyeccoprou gvruucaumenvruou mexuuxu onsi ACY TI1.

KpaTKne METOANYECCKUC YKA3ZAHUA

MukponpoueccopHas cucteMa BbIIOJHsAET (GyHKUUU cOopa
JAHHBIX, pEryJIMpOBaHUs W YOpPaBJCHHUS, BU3yAIM3allMUd BCEU
uHpopManuu Oa3bl JTaHHBIX, W3MEHEHHsS] yCTaBOK, IapaMeTpoOB
QITOPUTMOB M CaMHUX AJITOPUTMOB, ONTUMHU3ALKM U T.4. Mcrionp3oBanue
MUKpOIponeccopoB (B ToM uucie MuUkpoIBM) nana pemenus
IIEPEYUCIICHHBIX 3374 JA€T BO3MOKHOCTb JOCTUYb CICAYIOIMX LIEJIEH:

a) 3aMEHUTh AHAJOTOBBIE TEXHUYECKHE CPEACTBA Ha LHU(PPOBBIC
TaM, TJ€ Nepexo] K HUPPOBBIM CPEACTBAM MOBBIIIAET TOYHOCTD,
pacmmpsieT (QYHKIUOHAJIbHbIE BO3MOXKHOCTH U YBEJIMYUBAET TMOKOCTH
CUCTEM YIIPABJIEHNUS;

0) 3aMEHUTh TEXHUYECKHE CPEACTBA C MKECTKOW JIOTMKOM Ha
IIPOTPAMMUPYEMBIE (c BO3MOXXHOCTBIO HW3MEHEHUS IPOTrPaMMBbl)
YCTPOMCTBA, MJIIM MUKPOKOHTPOJUIEPHI;

B) 3aMEHUTh OJHY MHHU-OBM cucremMoii W3 HECKOJIbKHUX
MukpoOBM, korma HeoOXoauMo o0ecneyuTh  JACUECHTPATU30BAHHOE
YIPABJICHUE NPOU3BOJCTBOM WM TEXHOJOTMYECKUM MPOLIECCOM C
MOBBIIIEHHOW HAJEXHOCTBIO M JKMBYYECTBIO WJIM KOTJa BO3MOKHOCTH
MHUHU-DBM MOIHOCTHIO HE UCTIONIB3YIOTCHL.

B pacnpenenennbix ACY TII npuHSATEI B OCHOBHOM TpH
TOIOJIOTUYECKHUE CTPYKTYpPhl ~ B3aUMOJIECHCTBUS NOJACUCTEM:
3Be371000pa3Has  (paauanbHas); KoJjblieBas  (TeTyieBas); IIMHHAS
(MarucTpanbHas) WM UX KomOuHauu. OpraHu3aius CBsI3M C JaTYUKaMHU
U HWCHOJHHUTENBHBIMA YCTPOMCTBAMHM HOCUT HWHAUBUIYAJbHBIA H
IIPEUMYILECTBEHHO PAaIHAIBHBIN XapaKTep.

PagnanpHas CTpykTypa B3aMMOJEWCTBUS IOJCUCTEM OTpPa)XKaer
TPaAUIMOHHO MNPUMEHSBIIMICS CHOCO0 COEIUHEHUS] YCTPOMCTB C
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BBIJICJICHHBIMU ~ JIMHUSIMU ~ CBSI3M UM XapPaKTEPU3YETCS CICAYIOIUMHU
O0COOEHHOCTSIMHU

a) CYIIECTBYIOT OTACJIbHBIE, HE CBS3aHHBIE MEXKIYy CO0O0H
JUHUM, OOBEAUHSIONIME UECHTPAIbHYIO MOACUCTEMY C JIOKAJIbHBIMU
CUCTEMaMU aBTOMATHKHU;

0) TEXHMYECKH MPOCTO PEANTU3YIOTCS YCTPOMCTBA COMPSIKEHUS
JIOKAJIbHOM aBTOMATHUKU. L[eHTpaibHOE YCTPOWCTBO CBA3U MPEACTABIAET
co00if HabOp MOIYJICH THIIA TI0 YUCTY JUHUN JTMOO TOCTATOYHO CIIOKHOE
YCTPOUCTBO MYJIbTUIIEKCUPOBAHUS KaHAJIOB Mepeiadyn nH(popMaluu;

B) 00€CneurBalOTCs MAaKCUMAaJbHbIE CKOPOCTM OOMeHa II0
OTAEJIbHBIM JIMHUSIM TPU JIOCTATOYHO BBICOKOW MPOU3BOAUTEIBHOCTH
BBIYUCIIUTENIbHBIX YCTPOMCTB;

KonbiieBass ¥ MmIMHHASA TOMOJIOTUM B3aUMOJCHCTBUS YPOBHEH
UMEIOT Pl JOCTOMHCTB IO CPABHEHUIO C PaIMAIBHOM:

a) paboTOCIIOCOOHOCTh IIOJCHCTEMbI CBSI3M, BKIIOYAIOIIEH B
cedsT KaHal W YCTPOMCTBAa CBSI3M, HE 3aBUCUT OT HCIPABHOCTH
TEXHUYECKUX CPEJICTB HA YPOBHSAX aBTOMATU3AlUH;

0) UMEIOTCA BO3MOXHOCTH TMOJAKIIOUECHUS JIOMOJHUTEIBHBIX
YCTPOMCTB W KOHTPOJSL BCEH MOJCUCTEMBI C MTOMOIIBIO CIEIUAATBHBIX
CPEICTB;

B) HEOOXOJIWMMBI 3HAUUTEIHLHO MEHBIINE 3aTpaThl KaOEJIbHOMU
MPOAYKIIUH.

CpaBHUBas KOJIBIIEBYIO U IMHHYIO TOMOJIOTUH MOJICUCTEMBI CBSI3H,
CIEQyeT OTMETUTh, YTO OpPraHU3alMsl KOJBLEBOW CTPYKTYpbl MEHEE
noporocrosimas, yeM muHHasg. OIHAKO HAJAEKHOCTh BCEM MOJICUCTEMBI
C KOJIBIICBOM CHCTEMOW CBSI3M ONPEHCIACTCA HANCKHOCTBIO KaXIOTO
YCTPOMCTBA COMPSIKECHUS U KaXKJOr0 OTPE3Ka JIMHUW CBA3HU.

PaGorocrnocoOHOCTh  (U3MYECKOTO  KaHajga Tmepenadd  Jyis
IIMHHOW apXUTEKTYpPhl C TpaHCHPOPMATOPHON PAa3BA3ZKOW HE 3aBUCHUT
OT HUCIPABHOCTU YCTPOWCTB CONPSDKEHUS, OAHAKO, KaK W JJIs KOJbIIA,
BBIXOJ M3 CTPOs JIFOOOTO YCTPOMCTBA COMPSDKEHUS] B HAMXYIIIEM
Cllyyae MPUBOJMUT K TMOJHOCTbIO AaBTOHOMHOW pPaboTe OTKa3aBIIETro
y3Jla TOJACUCTEeMBI, T. €. K ToTepe (PYHKIMHU yIpaBJICHUS OT YPOBHS
[IIT aBTOMaTUKOW OTKA3aBIIETO y3Jia.

SIBHBIM METOJIOM TIOBBIIICHHUS JKUBYYECTH BCEU CHCTEMBI
aBTOMAaTUKHA B CJIydyae€ OTKa3a YCTPOMCTB COIJIACOBAHUSI B MOJCUCTEME
CBSI3U SIBJISIETCA AyOJMpOBaHWE YCTPOMCTB COTJIACOBaHUS B  y3jax
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MOJICUCTEMBI. B KOJNBIEBOM CTPYKTYpE TAaKOM MOAXOX  yXKe
MO/Apa3syMeBaeTCsl MPU OpPraHu3alldd JBOWHBIX KOJI M OOXOJHBIX
nyteil. Ecnum HaaeXKHOCTh HEMPEPBHIBHOTO (U3UYECKOTO KaHayia Jis
HU)KHEWM  TOIOJIOTMM  HE  BbI3BIBAET COMHEHHUH, TO BO3MOXHO
nyOIMpoBaHUE TOJBKO YCTPOWCTB CONpsDKeHUsT 0e3 MNpPUMEHEHUS
PE3epBHOT0 MarucCTpabHOTO Kabes.

Iopsi1oK BBINOJIHEHUS PA0OTHI

1. Jlns  3agaHHOrO  TIpEmojaBaTeleM  TEXHOJIOTHYECKOTO
oObekTa  (MPOM3BOACTBA) pa3paboTarh  (YyHKIHMOHAIBHYID  CXEMY
noctpoennst ACY TII.

2. lath mosipoOHOE ONrcaHue pa3pabOTaHHON CXEMBI.

3. BeiOpats cootBeTcTBYIOMYIO CTPYKTYpYy ACY TII.

Copaep:xkanue oTueTa

1. Bbrok cxema U3y4yaeMOro TEXHOJOTMYECKOTO OOBEKTa
(Tpou3BOJICTBA).

2. @ynkuuoHanbHas cxema noctpoenus ACY TII.

3. Cxewma crpykrypst ACY TII.

4. BpIBOjBI TIO paboTe.

KoHTpoJIbHBIE BONIPOCHI

1 OnuimrTe U3BECTHBIE BAM BAPHUAHTHI TONOJIOTMI pacipeIelICHHbIX
ACY TII.

2 B yeM paznuunie MeX1y aCUHXPOHHOW M CUHXPOHHOU mepenauei
JTAHHBIX ?

3 Jlaiite  KpaTKyl0  XapaKTEPUCTUKY  IOCIIE€IOBATEIbHBIM
untepdeiicam ACY TII.

4 JlaiiTe KpaTKyl0 XapaKTE€PUCTUKY MapajijieIbHbIM WHTEpdericam
ACY TIIL.

16



IMPAKTUYECKOE 3AHATHUE Ne 5

OCHOBHBIE ®YHKIUU ACY DHEPTETUYECKOI'O
OBOPYJIOBAHUSI

Llenv  pabomvi:  o3HAKOMUMBCSA €  OCHOBHBIMU  (DYHKYUAMU,
peanuzyemovimu 8 ACY.

Kparkue meTtoguvyeckue yKazaHus

Peamuzamuss uener B koHKpeTHbIX ACY TII gocruraercs
BBITIOJIHEHHEM B HUX OIPEJCICHHOW MOCJIEN0BATEIbHOCTH ONEpPAluid U
BBIYMCIIUTENIBHBIX MPOLEAYpP, B 3HAUYUTEIBHOM CTENEHH THUIIOBBIX IO
CBOEMY COCTaBy M IOTOMY OOBEIUHSAEMBIX B KOMIUIEKC THUIIOBBIX
bynxkuuit  ACY  TII. ®yukuuun ACY TII noapasnenstoTcss Ha
yIpaBisioye, "HGOPMAIIMOHHBIE U BCLIOMOTATENbHBIE.

VYopapmsiromue  Gynkuun  ACY  TII — 2310  dyHKIUH,
pe3yiabTaTaMi  KOTOpPBIX  SABJISIETCS  BbIpabOTKa M peanu3anus
YOPaBJISIOMNUX BO3JEHCTBHIM Ha O0BEKT ympasieHus. K ymnpaBisiomnmm
¢bynkuusm ACY TII otHocsTCS:

- peryiupoBaHue (CTaOWiIM3anus) OTACIbHBIX TEXHOJIOTHYECKHX
NEPEMEHHBIX;

- OJHOTAaKTHOE JIOTMYECKOE VYIIPABIICHUE ONEPALUAMH  HIH
anrapaTamu;

- IPOTPAMMHOE JIOTUYECKOE YIPABJIECHUE TPYIIION 000PYI0BAHMUS;

- ONTHUMAJIbHOE  YIpaBJIE€HHWE  YCTAHOBUBIIMMHUCA  WJIU
NEPEXOHBIMU PEXXKMMAMHU UITK OTACIIBHBIMU CTAAMSIMU MTPOIIeCcCa;

- aJIaNTUBHOE YNOpaBJIE€HHE OOBEKTOM B IEJIOM, HaIpPUMEP
YIIPABJIEHUE YYACTKOM CTaHKOB ¢ UITY.

Nudopmanmonnsie ¢ynkiuu ACY TII — 5310  QyHKUMH
CUCTEMBI, COJICp’)KAaHUEM KOTOPBIX sIBIsAE€TCS cOOp, 0OpaboTka W
npeacrapienue wuHbopManuu o cocrtosHuu  ATK omnepatuBHOMY
NepcoHally WM Tiepenada d3Tod uHOOpMAIUU JJIs  TMOCIeayIoIei
o0paboTku. K nadopmanmonnsiM gynkiusm ACY TII otHocsTCS:

- LEHTPAJIU30BaHHBI KOHTPOJIb M H3MEPEHHE TEXHOJIOTHYECKHUX
apaMeTpPOB;
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- KOCBEHHOE U3MEPEHUE;

- BBIUHCIICHUE NapaMeTpPOB IMpolecca (TEXHUKO-3KOHOMUYECKUX,
BHYTPEHHUX MEPEMEHHBIX);

- (opMupoBaHHE U BblJaya JIAHHBIX OMEPATUBHOMY MEPCOHAITY
ACY TII wumu ATK; mnoaroroBka u mepegaya HHQPOpMAIMU B
CMEXKHBIE CHCTEMBI YNIPaBICHHUS;

- 0000meHHass oreHka W mnpoBepka coctosiHus ATK u ero
000pyTI0BaHMUSI.

OTnanuuTenbHas 0COOCHHOCTh YIPABISIOMNUX U UHGOPMAITMOHHBIX
byukuuit ACY TII:

— WX HamnpaBJICHHOCTh Ha KOHKPETHOrO MOTpedutens (00BEeKT
yIPaBIICHUS, ONEPATUBHBIN NEPCOHAT, CMEKHBIE CUCTEMBI YIIPABIICHUS).

Bcnomorarensubie pynkuuun ACY TII cocroar B obecrieueHUn
KOHTPOJII 32 COCTOSHHUEM (YHKUIMOHHPOBAHUS TEXHUYECKUX U
MPOrPaMMHBIX CPEJICTB CUCTEMBL.

Pa3zBuTne 3KOHOMHKO-MaTeMaTUYECKUX METOJIOB YNPABJIEHUS C
IIMPOKUM HCIIOJIb30BAHUEM COBPEMEHHON BBIYUCIUTEIBHON TEXHUKH
MO3BOJIMJIO CYIIECTBEHHO OOJIETYUTh padboTy ornepaTopa Npu YNpaBICHUU
CJIIO)KHBIMU TEXHOJOTHMYECKUMU OOBbeKTaMu. B pesynbrare MOsSBUINCH
YEeJIOBEKO-MAIlIMHHBIE ~ CUCTEMbl  YINPABJIEHUA  TEXHOJIOTUYECKUMHU
mpoleccaMu, B KOTOPBIX 00paboTka wuHbopManuu U (GopMUpOBaHUE
ONTUMAJIBHBIX YIPABJIECHUNA OCYIIECTBIAIOTCS YEIOBEKOM C IOMOIIBIO
YIPaBIAIOIEH BBIUUCIUTENbHON MamnHbl (YBM).

YBM B  3TOM  cilydae  SBISIETCSI ~ MHOTOKaHaJIbHBIM
MH(OPMALIMOHHO-YTPABJISIOIIUM YCTPOMCTBOM B CUCTEME
ABTOMATU3UPOBAHHOTO YIIPABJIEHUS TEXHOJOTMYECKMM Tmpoueccom. B
3aBUCUMOCTU OT pacnpefeseHus HHPOPMAIMOHHBIX W YMNPABJISIOIINUX
bynkumii Mexay yenosekoM u YBM, mexny YBM wu cpeactBamu
KOHTPOJII YW PEryJMpOBaHUS  BO3MOXHBI Pa3JIMYHbIE  TPUHLIMIIBI
noctpoenuss ACY  TII. HawuOonbimee  pacnpocTpaHeHUE B
MPOMBIIIJICHHONM MpPakTUKE HalUIM TpW MNpuHIUNa mnoctpoeHus ACY
TII:  uentpanmuzoBanHbie ACY TII, ACY TII ¢ cynepBU30pHBIM
YIIPaBIICHUEM U JIeIEHTpann30BaHHble pactpeaeneausie ACY TIIL

TumnoBas crtpykrypa nentpanuzoBaHHord ACY TII BkirouaeT B
cebst ycrporictBo cBm3u ¢ obbektom (YCO) wu  VYBM,
OCYIIECTBISIIONLYI0  LUEHTPAIM30BAHHOE YIPABICHUE  OJHUM  HIIH
HECKOJIbKUMHU TEXHOJOTMYECKMMHU mporeccaMu. HanexHocTs Bcero
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KOMIUIEKCA OIpEAECIIeTCs] B O3TOM ciiydae HaaekHocTbto YCO wu
YBM, u mpu BBIXOJE HX U3 CTPOs HOpMaidbHOE (YHKIIMOHHUPOBAHHE
TEXHOJIOTUYECKOT'0 000pYI0BAaHUS HEBO3MOXKHO.

XapaktepHbiM  npuMepoM  eHTtpanuzoBanHon  ACY  TII
aBisieTCsl cucteMa, YBM KOTOpoil HEmoCpeACTBEHHO BbIpabAaThHIBACT
ONTHMAJbHBIE  PETYJHUPYIOIIME  BO3ACHUCTBAS W C IIOMOIIBIO
COOTBETCTBYIOIIHNX npeoOpazoBateneit nepenaeT KOMAaH/IbI
YIIPaBJIECHUS Ha HCHOJIHUTEIbHbIE yCTPOMCTBA (MEXaHU3MBI).
HentpanuzoBannsie ACY TII, YBM koropsix paboTaloT B TakoM
pEKUMeE, Ha3bIBAKOTCS CUCTEMAMHU C HEIMOCPEICTBEHHBIM WM MPSAMBIM
ur@possim ynpasienuneM (ITLY).

B ACY TII c¢ IILY oneparop OOMKEH HMETh BO3MOXKXHOCTH
U3MEHSTh YCTaBKHM, KOHTPOJUPOBATH U30paHHbIC TIEPEMEHHBIE,
BAPBUPOBATh JHANA30HBI JOMYCTHUMOTO W3MEHCHUS IEPEMEHHBIX,
U3MEHSTh MapaMeTpbl HACTPOWKA W MMETh JIOCTYN K YIPABJIAIOLICH
porpaMme.

I'nmaBubIll HemocTaTok cucteM ¢ IILY 3akmrodaercs B TOM, 4TO
npu oTkaze B pabore YBM o00nekT Tepsier ynpasienue. HecMoTps Ha
BBICOKYIO HAJEKHOCTh BCEX CpEJICTB CHUCTEMBI, OTKa3bl B YBM
BO3MOXKHBI, M 3TO OOCTOSITEIHCTBO HEOOXOAMMO O0CO00 YUHUTHIBATH
npu nnoctpoenun ACY TII ¢ II11Y.

bosiee MmMUPOKMMH BO3MOXKHOCTSIMH M JIYUIlIEH HaJIEKHOCTHIO
obmanaror ACY TII, B KOTOpPBIX HEMNOCPEICTBEHHOE PEryJIUPOBAHUE
oobektamu TII ocymectistor JIP, a YBM BeimosHsgeT QyHKIIUU
«COBETUYMKA» B TaK Ha3bIBAEMOM CYIIEPBU30PHOM PEKHUME.

OcHoBHas 3amada CYIIEpPBU30PHOTO yIIPaBJICHUS —
aBTOMATHUYECKOE  TOJAJEp)KaHUE IMpoliecca BOJM3M  ONTHUMAJbHOU
paboueit Touku. Kpome Toro, CymepBU30pHOE YIpPaBJICHUE MO3BOISET
ONEPATOPY-TEXHOJIOTY VCTIOJIb30BaTh TI0XO dbopmanuzyemyto
uHpOpMaIIO 0 XOJe TEXHOJIOTHYECKOTO Mpollecca, BBOJA yepe3 YBM
KOPPEKIMI0 YCTABOK, MapaMETPOB QJITOPUTMOB PETYJHPOBAHUS B
JIOKaJIbHbIE KOHTYpbl. Hampumep, omnepatop BBOJUT HEOOXOAUMBIE
W3MEHEHHUS B YIPABJICHUE MPOIECCOM IPU U3MEHEHUH CBHIPhI M COCTaBa
BBIpa0aThIBAEMON TPOAYKIIUM. ITO TpeOyeT OmpenesieHUs] HOBBIX
3HAYeHUW KOA(QPUIHUEHTOB ypaBHEHUW MaTEMATHYECKOM  MOAEIU
OOBbEKTa YIMPABJICHUS, YTO MOXXET BBIMOJHITHCS JIO00H Jpyroiu
BHemHer DBM wnu camoit YBM, eciu oHa He 3arpy»KeHa.
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Iopsi1oK BBINOJIHEHUS PA0OTHI

1. I[J'ISI 3aJaHHOI'O IMpernogaBaTciicM TCXHOJIOITHYCCKOI'O

oObekTa (mpousBojcTBa) pazpadborats pynkiuu ACY TII.
2. Jate noapoOHoe onucanue pazpadotanubix pynkuuiit ACY TII.
3. BeiOpath cootBeTcTBYIOMIYIO CTPYKTYpYy ACY TIL

Conep:xanue oTyera

1 brnok cxema u3y4yaeMOro TEXHOJOTUYECKOTO OOBEKTa

(IpOoU3BOJICTBA).

2. @yukiuoHanbHas cxeMa noctpoenuss ACY TII.
3. Cxewma crpykrypst ACY TII.

4. BpIBoABI IO paboTe.

KoHTpoJIbHBIE BONIPOCHI

1 OnummTe u3BecTHBIC BaM BapuaHThl noctpoenust ACY TII.
2 B yeMm paznuunie MKy aCHHXPOHHOW M CHHXPOHHOU mepenayei

TAHHBIX ?
3 JlaiitTe  KpaTKyr0  XapaKTEpPUCTUKY  IOCJEI0BATEIHHBIM

unrepdericam ACY TII.
4 JlaiiTe KpaTKyH XapaKTEPUCTUKY MapajijiebHbIM HHTEepdericam

ACY TIIL.
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IMPAKTUYECKOE 3AHATUE Ne6

OIIPEJIEJIEHUE MMOKA3ATEJIEN HAJJEXKHOCTU ACY
JHEPTETUYECKOI'O OBOPYJIOBAHUA

B cootBerctBUH ¢ 'OCT 27.002-89 niist KOJIWMYECTBEHHON OIEHKHU
HAJIC)KHOCTH  TPUMEHSIIOTCS.  KOJIMYECTBEHHBIE TOKA3aTeM  OICHKU
OTJIETIbHBIX €€ COCTAaBJISIOIIMX CBOMCTB: 0€30TKA3HOCTH, JOJITOBEYHOCTH,
PEMOHTONPUTOJJHOCTA W COXPAHSEMOCTH, a TAaKXK€ WCIOJIb3YIOTCS
KOMIUIEKCHBIE  TOKa3aTelu,  XapaKTepU3YyIOIIHE  TOTOBHOCTh U
3¢ (PEKTUBHOCTh HCMONIB30BAaHUSA TEXHUYECKUX OOBEKTOB U CUCTEM (B
YaCTHOCTH, AJIeKTpoycTaHOBOK U CIC).

OTH MOKa3zaTeau MO3BOJAIOT MOJyYaTh PaCUECTHO-aHATUTHYECKUE
OLIEHKM KOJWYECTBEHHBIX XapaKTEPUCTHK OTHEJIbHBIX CBOHCTB H
HAJIC)KHOCTH B IIEJIOM IMPU BBIOOpPE MEXKIY Pa3IUYHBIMU CXEMHBIMH U
KOHCTPYKTHBHBIMU BapuaHTaMH 0O0OpyJIoBaHUS (OOBEKTOB) MpPH UX
NPOEKTUPOBAHWUH, TPOU3BOJICTBE, MCIBITAHUSIX U B  YCIOBHSX
sKcIuTyaranuu. KoMIiekcHbIe MmokazaTeau HaASKHOCTU UCIOIb3YIOTCS B
OCHOBHOM Ha HCHBITAHUAX WU TPU OSKCIUTyaTalluM, YTOOBI TOJYYUTh
OLIEHKY U BBIINOJIHUTHh aHAJIU3 COOTBETCTBUSl AKCILTyaTalMOHHO-
TEXHUYECKUX XAPAKTEPUCTHUK TEXHUUYECKUX OOBEKTOB (YCTPOUCTB)
3aITaHHBIM TPEOOBAHUSIM U ITapaMeTpam.

BepositHocTh Ge30TKa3HO#M paboThl P(t) — 3TO BEpOATHOCTH TOTO,
4TO B MpeJieiax 3aJJaHHOTr0 UHTEPBajia BPEMEHHU TIPH 3aJJaHHBIX YCIOBUSIX
paboThl OTKa3 OOBEKTa HE BO3HUKAECT. JTOT IMOKa3aTelh MOXKET OBITh
OIIPEHEIICH CTATUCTUYECKON OLICHKOM KaK

P(t) = N, —n(t) (1)
0
raie No - YHCIO OJHOTHUIIHBIX OOBEKTOB (3JIEMEHTOB), MPOXOJIUBIINX
WCIIBITAHUS WM JK€ HaXOAIMMXCS Mo KoHTpoJieM). [Ipu aToM Bo BpeMs
HCMIBITAHUM OTKa3aBIIMH OOBEKT HE BOCCTAHABIMBACTCS M HE 3aMCHSICTCS
UCIIPABHBIM;
n(t) - grciio oTKa3aBIIUX OOBEKTOB 3a BpeMH t.
CraTtuctuueckas olieHKa JJIsI CpeIHEH HapaOOTKH J0 OTKa3a ormpe-
nensiercst o hopmyie:
Tep = Ztip/n, (2)
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rrne lip — BpeMs paboTsl o0opymoBanust Mexay (i-1) m i-M oTkazamu
000pya0BaHHS;

N - 4YUCIIO OTKAa30B.

CrarucTudeckas OleHKa HHTEHCUBHOCTH OTKA30B MMEET BU/I:

A(t) = no/k-At, (3)

r7€ No— YKCJIO OTKA30B 3a BpeMs Af;

K — arcio oTKa30B.

Cratuctuuecku cpefHsis HapaOOTKa Ha OTKa3 o0beKTa (HapaboTKa
HA OTKa3) OMNpeJeiseTcs KaK OTHOIICHHWE CyMMapHOW HapaOOTKu
BOCCTAHABJIMBAEMOT0 OOBEKTAa K YHCIY OTKa30B, IPOWCIICANINX 3a
CYMMAapHYIO HapaOOTKY'

n

2t
1
n(t)
rae ti - HapaboTka mexay (i-1) u i-M oTKa3zamu, 4;

n(t) - cymmapHOE 9MCIIO OTKA30B 3a BpeM t.

[TapaMeTp MOTOKA OTKA30B WJIU YJEIbHAs MOBPEXKIAEMOCTh TAKXKE

XapaKTCpU3yceT BOCCTAHABIIMBAEMBI OOBEKT M II0 CTAaTHCTHYECKHUM
JAaHHBIM OIIPpCACTIACTCA C TIOMOIIBIO (bOpMYJ'H:I

(4)

TCP =

ot) = Iﬂ(t;) :(tl), 5)
2 1
riae n(t1) u n(tz) - KOJIMYSCTBO OTKA30B 00BEKTA, 3a(PUKCHPOBAHHBIX
COOTBETCTBEHHO, II0 HICTCUCHUN BPEMEHH t1 U to.
Cpennee BpeMsi BOCCTAHOBIICHUS - 9TO MAaTEMAaTHYECKOE OXKUJIaHUE
CIy4yailHOW BEJIMYMHBI - BPEMEHH BOCCTAHOBJIEHUS pabOTOCIOCOOHOTO
COCTOSIHUSI OOBEeKTa Tmocyie oTkaza. OHO ompenensercs M0 JaHHBIM

9KCITyaTalluy U HAXOAUTC B HaCaX

iti
Ty == 1 (6)

n
I'JIC N - YACIIO BOCCTAHOBJICHUH, paBHOE YUCITY OTKa30B;
ti - BpeMs, 3aTpadyeHHOE Ha BOCCTAaHOBIICHHE (0OHApYyKEHHUE, ITOMCK
MIPUYUHBI U YCTPAHEHUE OTKA3a), B Yacax.
MHTEHCUBHOCTh, BOCCTAHOBJICHHSI - OSTO OTHOIIEHHWE YCJIOBHOM
IJIOTHOCTH BEPOSTHOCTH BOCCTAHOBJICHUSI Pa00OTOCIIOCOOHOTO COCTOSTHUS
00BeKTa, ONPEEICHHON I paccMaTPUBAEMOI'0 MOMEHTa BPEMEHH TPH
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YCIOBHUH, YTO JO 3TOI'0O MOMCHTA BOCCTAHOBJICHUC HC OBILI10 34aBCPIICHO, K
MPpOAOJKUTCIIBbHOCTH 3TOT'0O HHTCPBAJIA.

CraTncTtuueckas OLOCHKA OTOI'O ITIOKAa3aTCJIsi HAXOAUTCA KaK

B n, (At)
u(t)——Nmp e (7)

rae ng(At) — KOJIUYECTBO BOCCTAHOBICHHUM OJJHOTHITHBIX O0OBEKTOB 3a
MHTEpBAT Af;

Ni.cp — CpeaHEe KOTUYECTBO OOBEKTOB, HAXOISAIIMUXCS B HEBOCCTA-
HOBJICHHOM COCTOSTHUH Ha MHTEpBaJie Al.

Koa(duiineHT roToBHOCTH XapakTEepU3yeT TOTOBHOCTh OOBEKTa K
BBITIOJIHEHUIO CBOMX (yHKIMA. OH TpeacTaBiseT COOOW BEPOSITHOCTH
TOr0, YTO OOBEKT OKaXeTCsS B pabOTOCIOCOOHOM COCTOSIHUM B JIH00O#
MIPOM3BOJIGHBIE MOMEHT BpPEMEHH, KPOME IUIAHUPYEMBIX IIEPHOJIOB, B
TEUEHHE KOTOPBIX IIPUMECHEHHE OO0BEKTAa 110 HA3HAUCHUIO HE
peayCMaTPUBACTCA. DTOT TIOKa3aTelib OJHOBPEMEHHO OIICHMBACT Kak
CBOMCTBO PabOTOCHOCOOHOCTH, TaK U CBOMCTBO PEMOHTONPUTOJIHOCTH
oobekTa. Paccmorpum  ompenenenue ko3 PuiMeHTa TOTOBHOCTH
COrJIaCHO

OH ompenensercs OTHOIICHWEM BPEMEHM  HAxXOXACHUS B
paboOTOCIIOCOOHOM COCTOSIHUM K CyMME BpPEMEH HaxXOXJICHHUS B
PaboTOCIIOCOOHOM COCTOSSHUM W IPOCTOE 32 PacCMaTpUBAEMBIN TEPHO]T
BpeMeHH. Vcxomst u3 3Toro ompeaciaeHus A OJHOTO PEMOHTHPYEMOTO
00BbekTa K03 (PUITUEHT TOTOBHOCTH PACCUUTHIBACTCS KaK

n
>t
Kp=—"—r0. (8)
PRTE DS
i=1 i=1

Kosddurnmenr  texnumyeckoro  wucmoib3oBanus Kty  paBeH
OTHOIIEHUIO MaTEMaTHYeCKOTO OXHJJIAHUS CyMMapHOTO BpPEMEHH
npeObIBaHUs O00bEKTa B PA0OTOCIIOCOOHOM COCTOSIHMM 3a HEKOTOPBIM
NEePUOJ JKCIUTyaTallid K MaTEMaTHYeCKOMY OXXKHJIAHHIO CYMMapHOTO
BpeMEHHU TMpeObiBaHUSA OOBEKTa B PaOOTOCIIOCOOHOM COCTOSIHUU H
MIPOCTOEB, O0YCIOBIEHHBIX TEXHUYECKUM OOCTYKMBAaHUEM U PEMOHTOM
3a TOT K€ TICPHO/T IKCIUTyaTallUH:
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>,
I<T,I/I = n in:l n ! (9)
2L+2t +2T,
i=1 j=1

i=1

rae ti- BpeMsi coxpaHeHus paboTOCTIOCOOHOCTH B 1-M LHUKJIE
GyHKIIMOHUPOBAaHUS OOBEKTA,;

Ti - BpeMs BOCCTaHOBJICHHS (PEMOHTA) IOCJIE i-TO 0TKa3a 00BEKTA;

Tj - JIJIUTEIBHOCTH BBITIOJIHEHUS J-U MPOPUIAKTHKH, TPEOyroIIei
BBIBOJIa O0BEKTa W3 pPabOTArOMer0 COCTOSHHS (MCIIOJIB30BAHMUS TIO
Ha3HAYEHUIO);

N - 4ucino paboynx MHKIOB 3a pacCMaTPUBAEMBId TIEPHOJ
JKCIUTyaTaluu;

M - YHCIO0 OTKa30B (BOCCTAaHOBIICHHM) 3a paccMaTpuBaeMBbId
IEPUOL;

K - gucimo npopuiakTHK, TpeOYIOIIHUX OTKIIOYEHUS OOBEKTa B
paccMaTpUBaEMBbIN TIEPUO.

IHopsinok BbINOJTHEHNSI Pa0OTHI

1. Jnga 3agaHHOrO mOpenojaBaTesieM COCTaBa  ITOKas3aTesen
HAJIe)KHOCTH MPOU3BECTH PA3JICJIICHUE UX HA OCHOBHBIC TPYIIIIBIL.

2. Jlma xaxaod W3 Tpynn TOKas3aTeled TMPOBECTH aHAIIN3
HE00XO0IMMOM UCXOAHON nH(POopManuu, TpeOyeMou JIJIs UX pacyera.

3. Ilo 3aaHHbIM MpenogaBaTeIeM UCXOIHBIM JTAHHBIM OIPEACTUTh
MOKA3aTeJId HA/IE)KHOCTH.

4. IToBTopuTs 1.11.1-3 AJ1s1 APYroro cocTaBa 000PyI0BAHMUS.

KoHTpoJbHbIEe BONIPOCHI

1. HazoBuTe OCHOBHBIE TTOKa3aTENN 0€30TKa3HOCTH.

2. HazoBuTe OCHOBHBIE TTOKA3aTENH 10JITOBEYHOCTH.

3. Ha3oBuTE OCHOBHBIE TOKA3aTENN PEMOHTHOIIPUTOTHOCTH.

4. Kak paccuutbiBaetcst K03 (PHUIIMEHT TOTOBHOCTH?

5. Kak  paccuuthiBaerca  KOIPOUIMEHT  TEXHUYECKOIO
UCIIOJIb30BaHMUS?
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IMPAKTUYECKOE 3AHATUE Ne/

MOJAEJIN OTKA3O0B ITPOCTBIX CUCTEM ACY
JHEPTETUYECKOI'O OBOPYJIOBAHUA

IIpocrenmier TEXHUYECKOM CUCTEMOW MPHU PACCMOTPEHUU TEOPHUU
HAJIC)KHOCTH SIBJISIETCSl CHUCTEMa, B KOTOPOM OTKa3 JIt00Oro 3JeMEHTa
BBI3BIBACT OTKA3 BCEM CHCTEMBI, U TIPU 3TOM OTKa3 JIIOOOTO JIEMEHTa He
VU3MEHSET HAIE)KHOCTH Apyrux. C TOUKH 3pEHUSA TEOPUHM HANECKHOCTHU B
CUCTEME, TJIe OTKa3 JIIDOOTO U3 PJIEMEHTOB MPUBOJUT K OTKA3y CHUCTEMBI,
AJIEMEHTHl BKJIIOYEHBI MO OCHOBHOM CXEME€ WM MOCJIEA0BATEIbHO. B
MOHSATUU OTKa3a 3aJI0KeH (PU3NUYECKUN aHAJIOT AJIEKTPUYECKOM CXEMBI C
MOCJIE0BATEIbHBIM BKJIFOUEHHEM JJIEMEHTOB, KOTJa OTKa3 JH000ro u3
AJIEMEHTOB CBS3aH C Pa3pbIBOM LICTIN.

Ota cuctema OyJeT HaXOJIUThCS B pabO4YeM COCTOSHHUH, €CIU BCE
AJIEMEHTHI OJTHOBPEMEHHO HaXOoHsSTCsA B pabodyeM cocTtosiHuU. C0KHOE
coObITHE WM paboTa BCEX DJIEMEHTOB CXEMbI COCTOMT B COBIIaJICHUH
pabOTOCIIOCOOHBIX COCTOSIHUM KaxJ0ro sjemMeHTa. [Ipumensisi TeopeMmy
YMHOXKEHHUSI ~ BEPOSITHOCTEM  HE3aBUCUMBIX  COOBITHH,  IOJIydaem
BEPOSITHOCTh 0€30TKa3HOW pabOThl paccMaTpUBAEMOM CHCTEMBI Kak
MIPOU3BEICHUE BEPOSTHOCTEW 0€30TKa3HOM pabOTHI BCEX JIEMEHTOB:

Pc = P P2 P3 Pa-... pn = TIpi, (1)
rae | = 1, 2,..., n — 3JIEMEHTHI B MMOCJIEIOBATEILHO COSTUHEHHON CHUCTE-
Me;

Pi — BEPOSATHOCTH 0€30TKA3HOW PadOTHI I-I'0 AJIEMEHTA.

BepoaTHOCTE COCTOAHMS OTKa3a B TAKOM CUCTEME OIPEHEIACTCSA
KaK BEPOSITHOCTHb COOBITHS, MPOTHUBOMOJIOKHOTO pPaboueMy COCTOSHUIO,
o clienytouien popmyse

Qc=1-pc=1-Ilpi, (2)

Ha npakTuke BEpOSTHOCTH COCTOSIHUSI OTKa3a B IOCIEIOBATEIbHO
COCIMHEHHOM CHCTEME OMpPEACNseTCS KaK BEPOSTHOCTh OTKa3a XOTS OBl
OJIHOTO 3JIEMEHTA, KOTOpasi ONpEEeIeTCsl C UCMOJIb30BaHUEM (HOPMYJIBI
JUTS1 BEPOSITHOCTEN CyMMBI COBMECTHBIX COOBITHI:

Jc = Z0i - 2qidj + 2qidjdk - - .. -(1)n"1qig;ok. (3)

JI71sT OCHOBHBIX 3JIEMEHTOB DJJICKTPUUYECKHUX CHUCTEM BEPOSTHOCTHU
BO3HHKHOBEHHSI OTKa30B ropasao MeHswine 1 (tadum. I1.1), mosTomy mpu
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OTIPEICIICHUH COCTOSHUS OTKa3a M3 N TOCIEAOBATEIbHO COSAMHCHHBIX
9JIEMEHTOB BTOPBIM, TPETHUM M IOCIACAYIONIUMH ClaracMbIMU IIpaBOM
JacTH paBeHCTBA (3) MOXXHO MpeHeOpeyb, KaK YHuciiaMH 00Jiee BBICOKOTO
nopsiika MajocTH. I103TOMy B MpPaKTUYSCKUX pacuerax HaICKHOCTH
HCIIOJB3YIOT CIEAYIONIYI0, O0Jiee MPOCTyI0 hOpMyITy:
dc = Zdi. (4)

[Ipu 1oclIenoBaTEIbHOM  COCAUHEHHHM  JJIEMEHTOB  CHCTCMBI
BEPOSITHOCTH  0€30TKa3HOM pabOTHl  3JEMEHTOB  IIEPEMHOKAIOTCH,
MO3TOMY TMPH DSKCIIOHCHIIMAIBPHOM 3aKOHE paclpeacicHus (Iepruo

HOPMaJbHOW OJKCIUTyaTallud, WX A = CONSt), oOmjas BEpOATHOCTH
COCTOSIHHSI OTKa3a OMPEIECTUTCS KaK
De = e-th — e-coc; (5)

OTCIOJ]a CJIENYET
W = 2O y (6)
T.. MPU MOCJIEIOBATEILHOM COEIUHEHUU MapaMeTpbl MOTOKA OTKAa30B
CKJIaJIBIBAIOTCS; M 4YeM OOJIbIIIEEe YHUCJIO DJIEMEHTOB N COCIMHEHO
MOCJIEA0BATEIBHO, TEM OOJIbIIIE MApAMETP MOTOKA OTKA30B CHUCTEMbI U
TE€M MEHBIIIE BEPOSITHOCTh €€ HaJCKHOU PaOOTHL.
Mooenvy omkazoe 6 napanienvHou cucmeme

BeposiTHOCTh HaJie:)KHOUM pabOThl TAKOW CUCTEMbI HanOOJIEe MPOCTO
ONpEeNeNsIETCd 4Yepe3 3HAY€HUE BEPOSITHOCTU  IMPOTHUBOMOJIOKHOTO
COOBITHS, T.€. BEPOSITHOCTh COCTOSIHUSI OTKa3a CHCTEMBI, KOTOpOE
HACTYNHUT TOT/a, KOTJAAa BCE JJEMEHTHI, BXOISIIME B HEE OTKAXYyT
OJTHOBPEMEHHO. BeposTHOCTh COCTOSIHUSI OTKa3a MPU ITUX YCIOBHUSIX
ompeaessieTCd KaK IPOU3BEJCHUE BEPOSTHOCTEM OTKaza pabOThl BCEX
AJIEMEHTOB:

dc = Q1 G2 O3 94-Qs.... g =g, (7)

rne | = 1, 2,.n — »2JeMeHThl B paccMaTpPHBAcMOM NapalICIIbHO
COCIMHEHHON CUCTEME;

Qi — BEPOSTHOCTh OC30TKa3HOM PabOTHI I-r0 3JICMEHTA.

BeposTHOCTB pabouero COCTOSIHUS paccMarpuBaeMou
napajuieIbHOM CHUCTEMbl ONpPEAEISETCS KaK BEPOSITHOCTh COOBITHS,
MIPOTUBOIIOJI0KHOTO COCTOSTHUIO OTKa3a:

Pc=1-0c=1-Tlq;. (8)
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I[JIH CUCTCMBI U3 ABYX IapalJICIIbHO COCAHMHCHHBLIX B JIOTUYECKOMN
CXEME HaJIe)KHOCTU DJIEMEHTOB BEPOSTHOCTh O€30TKa3HOM paboThl B
TCUCHUC OAHOI'O rojga COCTaBUT

Pe=1—(1-p1)(L-p2) = pr+pz-prpz=et-ettrod. (9)

Ecnu MapaMeTpbl II0TOKA OTKAa30B J3JICMCHTOB, COCTABJIAIOLINX
CUCTEMY, PaBHBI W1 = M2 = ®, TO:

P =2e®-e?°, (10)

I[J'IH ABYX JJICMCHTOB B HapaHHGHBHOﬁ CXCMC HAACKHOCTH CPCIAHAA

HapaboOTKa Ha OTKa3

Tepotp b1 (11)

®q (OF) 0 + O,

Ecmn 1= 2= o, TO
Tep ===, (12)
[Ton mapameTpoM TOTOKa OTKa30B rpynnbl  3iaeMeHToB  COC,
COCMHEHHBIX [MAapajuIeJIbHO B JIOTHYECKOM CXEME HaJIe)KHOCTH,
MOHMMAIOT COOBITHE, 3aKJIIOYAIOIIEECS B COBIIAJICHUU BBIHYKICHHBIX
MPOCTOEB BCEX DJIEMEHTOB TpyIIbl. [ cucTemMbl M3 ABYX AJIEMEHTOB
MapaMmeTp MOTOKa OTKa30B
W¢ = ®1:02 + W2-01, (13)
A€ ®1 U @2 — MapaMeTpbl OTKA30B IIEPBOTO U BTOPOTO JIEMEHTOB;
J1, 2 — BeposiTHOCTH (KO3 (PUIIUEHTHI) BRIHYKICHHOTO MPOCTOSI.
B (3.26) nepBbIii COMHOXKHUTEIb COOTBETCTBYET CIYyYar0 HAJIOKEHUIO
OTKa3a MEePBOTO 3JIEMEHTA Ha BBIHYKJICHHBIN MPOCTONH BTOPOTO, a BTOPOM
HA000pOT — HAJIOKEHHUIO OTKa3a BTOPOTO DJIEMEHTAa Ha BBIHYKICHHBIN
IIPOCTOM MEPBOTO.
UtoOBbl HANTH BpeMsi BOCCTAHOBJICHHS ATOM TPYIINbI, ONPEICIUM Be-
POSITHOCTh UX OJTHOBPEMEHHOT'0 OTKa3a:
Ge = Qu- Q2. (14)
[lo wu3BeCTHBIM 3HAYCHUSM TMapamMeTpa IIOTOKa OTKa30B U
BEPOATHOCTH OTKa3a, HCIOJb3ys BbIpaxkeHue (3.25), Halimem BpeMs
BOCCTAHOBJICHUSI CHUCTEMbl Ipc W TIPpU OJMHAKOBBIX Mapamerpax
AJIEMEHTOB TMOJYYUM
Te.c. = Qdoc = Tel2, (15)
rae T - BpeMsi BOCCTAaHOBJIEHUS OJTHOIO DJIEMEHTA.
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IHopsaaok BbINOJIHEHHUSI PA00ThI

1. Jlng 3amaHHOM TMPENoAaBATEIEM MOCIEAOBATEIBHOU CXEMBI
ONPENECTUTh TOKA3aTEAN HAJCKHOCTH OTACIbHBIX 3JIEMEHTOB.

2. Jamee ompenenuTh ~0OIIME  TOKAa3aTeId  HAACKHOCTH
paccMaTpuBaeMOM MOCIEA0BATENBHON CXEMBI.

3. Jlns 3amaHHOW TMPENoJaBaTeleM MapaJUICIbHOM  CXEMBbI
ONPENCIIUTh MOKA3aTENIN HAJAECKHOCTU OTAECIbHBIX JIEMEHTOB.

4. Jlamee ompenenuTh  OOIMME  IOKAa3aTeIM  HAJACKHOCTH
paccMaTpuBaeMOM MapajlieIbHONU CXEMBI.

KoHnTpoJibHBbIE BONIPOCHI

1. Yemy paBHa cymMMa BEpOSITHOCTEN COCTOSIHUM 00beKTa?

2. Kakue coderaHuss BEPOATHOCTEH COCTOSHUNA  OOBEKTOB
XapaKTEPHBI JIJIs1 IPOCTEHIIECH TPyIIIBI U3 ABYX SJIEMEHTOB?

3. Korga cucteMa u3 AByX MOCJIEA0BATEIBHBIX AJIEMEHTOB OyIeT
HaXOJUThCSA B PAa0OOTOCIIOCOOHOM COCTOSIHUM ?

4. Korna cucrema u3 ABYX MOCIEI0BATEIbHBIX JIEMEHTOB OyIeT
HAXOJIUTHCS B HEPAOOTOCTIOCOOHOM COCTOSTHUU?

5. Korna cucreMa u3 AByX MapajuieIbHBIX AJIEMEHTOB OyIeT
HaXOJUTHCS B paOOTOCTIOCOOHOM COCTOSTHUU?
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IMPAKTUYECKOE 3AHATHE Ne 8
PACYET HAJIEXKHOCTHU DJIEKTPUUECKOM CXEMBbI

Ilenvy  pabomwi. o3nHaxkomaenue ¢  HnpogedeHueM — pacuema
HAOEHCHOCMU INEeKMPULECKOU CXeMbl NPOMBIULIEHHO20 NPEONPUSMUAL.

Jns pacuera HAJIEKHOCTH CXEMbl NPUMEHSEM aAHAIUTUYECKUN
meroa. CuuTaeM, 4TO TEPEPHIB B AJIEKTPOCHAOKEHUW BO3HUKACT MPU
OJIHOBPEMEHHOM OTKa3e OOOMX IIeNeill MUTaHus, YTO MNPUBOIUT K
VMCUYE3HOBEHNIO HanpsbkeHus Ha muHax 10 kB. CocraBnsieM JIorndeckyro
cxemy HajexHoctu (puc.l).

1 T

Q1 Qs
BJI; BJL3
Q5] Q57
Q3 Qs

| |
Tl T:

| |
Qg, Q=

_ l

Puc.1. Jlornueckas cxema Hage >KHOCTHU

JIns  KaxJIoro W3 DJIEMEHTOB CHCTEMBI  JJIEKTPOCHAOXKEHUS
TOTOBSITCS CIIEAYIONINE UCXOIHbIC JaHHBIE: TTapaMeTp MOTOKa OTKa30B ®,
l/ron; BpeMs BOCCTAHOBJICHHS TIIOciie OTkaza Tp  (IJIMTEIBLHOCTH
aBapUITHOTO PEMOHTA), Yac; 4YacToTa IUIAHOBBIX PEMOHTOB W, l/rox;
MPOJAOJDKUTENIBHOCTD TIJIAHOBOTO peMoHTa Ty, yac.

29



BeposTHOCTE ( 0TKa3a 3eMeHTOB paccMmaTpuBaeMoit COC (kpome
BO3AYIIIHBIX JTUHUN) OMPEEIIIeTCS 0 ClAeAyIomed Gpopmyiie:
q = o*-Tp/8760, (1)
rie  — IapaMeTp MOTOKa OTKa30B, 1/Tox;
T — cpeaHee BpeMsi BOCCTAHOBJICHUSI, Yac.
JI71s1 BO3IyLIHBIX JIMHUN BEPOSITHOCTH (] OTKa3a OMpPEACIIeTCA KaK
q = o-L-Ts/(100-8760), (2)
rje O — mapamMeTp MmoToka otka3oB Ha 100 kM anuHbL, 1/To;
L — pawHa ITMHUH, KM,
T — cpeaHee BpeMsi BOCCTAHOBJICHUSI, Yac.

BeposTHocTh qo IJIAHOBOTO OTKJIFOUCHUS 3JIEMEHTOB
paccmaTtpuBaemoit COC ompezaensercs mo cieayoiieid popmyiie:
qu = ],lTHJI/8760, (3)

TZIe |\ - YacTOTa IJIAHOBBIX OTKJIIOYEHUH, 1/Tox;
Trn— cpeaHee BpeMst IJIaHOBOT'O OTKJIIOUEHUS, Yac.

Pesynbrarel pacyeTa BeposSTHOCTEH ( U (i MpUBEACHBI B Ta0JI1.6.2.

Paccuntaem mapameTpbl OTOKA OTKA30B MOci, W2 U BEPOSTHOCTH
Jc1 ¥ (c2 K01 u3 nenei paccmarpuBaemoit COC.

Ocl=0c2 = 01 T2 + 03 +0s + o5 + v, (4)
rIe (1 — MapaMeTp MOTOKa OTKa30B BeIKMrouaTened Q1, Qs;

2 — IMapaMeTp MOTOKA OTKAa30B BO3AYIIHbIX JTUHUN BJl1, BJly;

®3 — MapaMeTp MOTOKa 0TKAa30B pazbeaunurtenen QS1,QSy;

W4— TIapaMeTp MOTOKa 0TKa30B BeIKIIoUaTene Qz, Qe;

®s5 — TTapaMeTp MOTOKa 0TKa30B TpaHchopMaTopoB T1,T2;

e — TTApaMeTp MOTOKA 0TKA30B BhIKItoUareneit Qs, Q7.

Gc1=0Qc2 = Qi+ 02 + 03 + 04 + 0G5+ Qe ()
rae (1 — BEepOSTHOCTh OTKa3a Bbikitouatesed Qi, Qs;

J2 - BEPOSITHOCTB OTKa3a BO3AYIIHbIX JuHUM BJI1, BJIy;

(3 - BEpOATHOCTH OTKa3a pazpeaunutenet QS1,QSz;

4 - BEpOATHOCTH OTKa3a BhiKItouaresneit Qz, Qe;

s - BEpOATHOCTh OTKa3a TpaHcGopmaTopoB T1,T2;

s — BEPOSITHOCTH OTKa3a BeIKItouaTene Qs, Q7.

PaccuntaeM mapamerp MOTOKa OTKA30B ®'c; MEPBOM ILeNU U
BEPOSITHOCTh OTKa3a NEpBOM menu  ('ci C Y4eTOM  BEpPOSTHOCTH
IJIAHOBOTO PEMOHTA BhIKItoUarens Qi1 kak

®'c1 = Oc1 *+ HQ1 . (6)
Jcit = Ger +0mot. (7)
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Onpenenum BEpOSTHOCTh OTKa3a CUCTEMBI SJIEKTPOCHAOXKEHUS (o
KaK BEPOSATHOCTb COBHAJCHHUS ABAPUMHOIO WM IUIAHOBOTO IIPOCTOS
TIEPBOM €M C aBAPUHUHBIM MMPOCTOEM BTOPOU LENH. JJ1s 3TOro Haxoaum
MPOU3BEJECHUE BEPOSITHOCTEN ('c1 U (c2 KaK

Qcac = Qerrgez.

[TapameTp MOTOKAa OTKa30B CHUCTEMbI DJEKTPOCHAOKEHUSI MCHC

OTpEIETTUM TI0 CIeAYIONIeH dhopmyre:
®coc = 0'crrfe2 T oc2'f'cr (8)

B dbopmyne (8) mepBbiii WieH COOTBETCTBYET HAJIOKEHHUIO OTKa3a
MEPBOM LEMA HA IMPOCTOM BTOPOW WLENH, BTOPOM WIEH — HAJOXKECHUE
OTKa3a BTOPOM LIENH HA IIPOCTOU ITEPBOM.

Bpemsi  mepepniBa anekTpocHabxeHus Inep (B 9acax 3a ropn)

ONpENIEIMM KaK
Triep = Qcac *8760/mcrc 9)

Ilopsigok BbINOJHEHHSI Pa0OTHI

1. JIna 3agaHHONM MpenoaaBaTesieM CXEMbI MOATOTOBUTh UCXOIHYIO
WH(POPMALIUIO ISl ONIPEICIICHUS MoKa3aTele HaJACKHOCTH.

2. OnpenenuTh NOKA3aTENN HAJICKHOCTA PACCMATPUBAEMON JINHUH.

3. OmnpenenuTts MOKa3aTeIM BOCCTAHOBJICHUS.

KoHTpoJbHbIE BOPOCHI

I. Ha yem oCHOBaH aHAJIUTHUYECKUH METOJ pacueTa HaJICKHOCTHU
AIEKTPOCHAOXKEHUSA?

2. Kak npuMeHsieTCsl aHAIUTUYECKUI METOJI pacueTa HaJIeKHOCTH
AIIEKTPOCHAOKEHUSI?

3. Korma 1enecoobpa3HO TPUMEHSTh JIOTHKO-BEPOSITHOCTHBIN
METO/I pacyeTa HaJIe)KHOCTH AJIEKTPOCHAOKEHUA?

4. Kak cocTaBasgeTcs JJoTHUecKasl cxeMa HaJie)KHOCTH?

5. Kak y4uThIBalOTCA IUIAHOBBIE PEMOHTBI B JIOTMYECKOM CXEME
HaJICKHOCTH?
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IMPAKTUYECKOE 3AHATHUE Ne9

CTAHIAPTHBIE CPEJICTBA PEHIEHUSA
OIITUMU3ALUOHHBIX 3ATAY

Llenv  pabomovl: o3HAKOMUMbBCSA C HA3HAYEHUEM, OCHOBHbIMU
NPUHYUNAMU  paboOmvl  CMAHOAPMHBIX CPEOCm8 ONMUMUZAYUOHHBIX
3a0ay.

KpaTkne meToanueckue ykazaHus

B mpormecce npoeKTUpOBaHUS ~MPOCKTUPOBIIMK  HEU30EKHO
CTAJIKHUBACTCS C  HEOOXOIUMOCTBIO  TIPUHATHUS  OMPEIETICHHBIX
TEXHUYECKUX PEUICHUN. DTa 3a/1a4a BO3HUKAET B TOM CIIy4ae, €CIIh €CTh
1€Jb, KOTJJa BO3MOYHBI Pa3JIMUHbIE CLIOCOOBI €€ TOCTUKEHUSI U UMEETCS
pan  (pakTopoB, OMNPENENSIONIMX IIEHHOCTh BapuaHTOB. llenapio B
MPOEKTHOW MPAKTUKE 4Yallle BCETO SIBJISIETCS CHUXKEHUE IPUBEICHHBIX
3atpar. [ns mpaBWIBHOTO BBIOOpa pELICHUS IIMPOKO  HUCIOIb3YETCS
TEOpHUsI ONTUMU3ALINH.

OntuMu3anusa — Mporecc ONpeAeICHUsT TapaMeTpPOB, TPUBOASAIINAX
K JKCTPEMAIBHOMY 3HAUYEHUIO ONTUMH3MPYEMOTO IapameTrpa. 3ajaada
ONTUMHU3ALINHI MOXKET OBITh MIPEJICTABJICHA B BUIC

F = min f(x), (1)

rae F—Hekoropas GyHKIUS, Ha3bIBacMas LIEJIEBOK;

X — HE3aBHUCHMBIE NEPEMEHHBIE, KOTOPBIE ONPENEISAIOT COCTOSHUE
IPOEKTUPYEMOTO OOBEKTA.

B oOmeM Buae 3amadya ONTUMM3ALUM 1ENE€BOM  (DYyHKIUHU
dbopMupyeTcs Tak: HAWTH 3HAYCHUSI MAPAMETPOB {X1, X2, ..... Xn}, OpH
KOTOPBIX (YHKITUS

F =1(x1, X2, ..... Xn), (2)

MPUHUMAECT MUHUMAIIBHOE WJIM MaKCUMAJIbHOE 3HAYEHHUE MPU HEKOTOPBIX
(YHKIIMOHAIBHBIX OPTaHUYEHUSIX.
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MoryT OBbITh UCIIOIB30BAHUSI U3BECTHBIE KJIACCUUECKUE METOJbI —
METOJI HEOIPEICIICHHBIX MHOXUTEINEeW JlarpaHika, YiCIEHHbIE METOIBI U
METO/IbI JINHEWHOTO U HEJTMHEMHOTO TPOTPAaMMHUPOBAHUA.

Pa3zBuTue COBPEMEHHOW BBIYMCIMUTEIBHOW TEXHUKHU TMO3BOJISAET
ITPOM3BOJINTH PELICHUE TAKUX 3a]1a4 I0CTATOYHO ITPOCTO.

Tak, B IIUPOKO PacHpPOCTPAaHEHHOM TaOJIMYHOM TIPOLIECCOpe
(onexTpoHHBIX Tabmunax) Excel momck onTHMHM3MpYIOIMIEro pereHus
IIPOU3BOJIUTCS B CIEAYIOIIEM MOPSIAKE.

1. B mento CepBuc Boioepute komanay Ilouck pemenus.

2. Ilpu mnepBoHayajbHOM OOpalIEHUMM K HWHCTPYMEHTY IIOMCKa
perieHus B riaaBHOM MeHIO CepBHC MOXXHO HE OOHApY>KUTh OIepaluu
Iouck pemeHusi. DTO 03HAYAET, UTO KOMIIOHEHT ITOWCKA PEIICHUS B
nporpamme MS Excel He ycrtaHoBieH. JlJisi yCTaHOBKM KOMIIOHEHTa
HeoOxoauMo BbIOpaTh B MeHI0O CepBuc komanay Haacrpoiikm u B

OTKPBIBIIEMCSI IUAJIOTOBOM OKHE YCTAaHOBUTH rajouky B ctpoke Ilomck
peuieHusi, pucyHok 2.1.

Hapncrpoiwu @

AoCTyrHbIE H3ACTPOMKH;
S - —
|_|Macrep noacranosox
oo
|_|Naxer avanuza
R
n HHIX N0 MiHTEpHeT!
e bt L | AsTonazawms. .. I

Nomex pewesms

MHCTDYMEHT ANA NOMOKE PEWEHHA YDABHEHN M 33084
oNTrMHEaus

Pucynok 1. J[nanoroBoe OKHO YCTaHOBKH JOTIOJHUTEIbHBIX KOMIOHEHT
MS Excel
Jlns  pemieHus 3a7ady  ONTUMHU3ALMM  ONPENCICHHOTO  Kiacca
HE00X0/IMMa YCTAaHOBKA KOHKPETHBIX NTapaMeTPOB MoucKa pemieHus. Jis
ATOTO HY)XHO Ha)kaTh KHOMKY [lapamMeTphl U 3am0JIHUTH HEKOTOPHIC TTOJIS
okHa «[TapameTpsl noucka pemieHus» (PUCyHOK 2.2).
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[lapameTphl NOMCKHA pe e HUA @

MakcHManeHoe BpemMa; 710707 ‘ CeKYyHA [ OK J
MpeaensHOE YMCND MTEPALLHH: 71 oo [ OTMEHa ]
OTHOCHMTENBHAA NOrpelwHocTe: | 0,000001 ‘ [ 3arpysMTe MOAENb, .. ]
AonycTUMOE OTKNOHEHKE: 5  1% [ CoXpaHnTb MOAENb. .. ]
CX0ANMOCTh! 0,0001 [ Cnpaeka ]
MMHeRHaa MoAENE [] AsToMaTHUECKDE MACWTABHPOBAHHE

[ JHeoTpuuaTentHbie sHaYerna: || MokasbieaTe pe3yNbTaTEI MTEPAUMIA
OueHKH PazHoCTH MeToa noncka

G) NMHENHaA @' npAMble G ) HetoToHa
() kBaapaTHiHaa () ueHTpaneHble ) conpaMeHHbIX CPaAHEHTOB

Pucynok 2. J/lnanoroBoe okHoO «IlapameTpsl MOUCKA pEIIEHUS»

[Tapamerp «MakcuMajibHOE BpeM#» CIYXUT JJi1 Ha3HAYEHUS
BpeMeHU (B CEKyHJaX), BBIICISIEMOr0 Ha pelleHue 3adaud. B mose
MOXHO BBECTH BpeMs, He mpeBsimmaroniee 32 767 cekynn (6onee 9
4acoB).

[Tapamerp «IIpenesbHOE 4YHCIO0 HUTEPANMW»  CIIY)KUT IS
YIOpaBICHUSI BPEMEHEM pELICHHS 3aJayd IyTeM OIPAHWUYEHHUs 4YHUCIa
MPOMEXKYTOUHBIX BBIYHCICHUN. B T0n€ MOXHO BBECTHM KOJMYECTBO
UTEpaMi, He TIpeBhImaroniee 32 767.

[TapameTp «OTHOCHTEILHASI OTPEIIHOCTDY CIYKUT JIJIs 3a1aHUS
TOYHOCTH, C KOTOPOH ONpPEAEIseTCS COOTBETCTBUE SYECUKH IIEJICBOMY
3HAYEHUIO WM MPUOJIMKEHUE K yKa3aHHBIM rpaHunaMm. llone momxHO
cogepxarb yuciio u3 uHrepaina or 0 mo 1. Uem MeHbIIEe KOJIMYECTBO
JECSITUYHBIX 3HAKOB BO BBEJECHHOM YHCII€, TEM HUKE TOYHOCTh. Bhicokas
TOYHOCTh YBEJIMYHUT BpeMs, KOTOpOE€ TpeOyeTcs s TOro, 4TOObI
COWIENICA MPOLECC ONTUMU3AIMH.

[Tapamerp «/lomycTumMoe OTKJIOHEHHME» CIYyXUAT IJs 3aJaHUs
JOITyCKa Ha OTKIIOHEHUE OT ONTUMAJIBHOTO PEHICHUS B LEIOYUCICHHBIX
3amadax. IIpm ykazanum Oojblero JOMycKa IIOMCK  PELICHUS
3aKaHUYMBAETCS OBICTpEE.

[Tapamerp «CX0AMMOCTB» NPUMEHSAECTCA TOJBKO NPU PEUICHUHU
HEJIMHENHBIX 3a/1a4.
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YcranoBka  (uaxkka «J/IMHeHHasm  MoJedab»  00ecCleYuBacT
YCKOpPEHHUE TMOWCKA PENICHUS JIMHEMHOW 3aJlauM 3a CYET IMPUMCHEHUSA
CHUMILICKC-METO/1a.

Y CTaHOBJICHHBIE TIO0 YMOJYaHHUIO 3HAYCHHUS MMapaMETPOB MOIAXOJST
U1 OONIBIIMHCTBA permaeMblx 3amad. OcTaBuUM HX 0€3 H3MEHCHWS,
OTMETHUB rajioykou «JInHeMHaAsE MOJAEJIbY.

3. B none YcTaHOBUTH LEJEBYI SIYE€HKY BBEAUTE aIPEC WU UM
SYEUKH, B KOTOPOU HaxoAUTCs (hopMyJia ONTUMHU3UPYEMON MOJICIIH.

4. Y1toObl MaKCHUMHU3UPOBATh 3HAUCHHUE 1IECJICBOM SUECUKU MyTEM
V3MEHEHHS 3HAYEHUM BIIMSIONIMX SYEEK, YCTAHOBUTE NEPEKIIOYATENb B
MTOJIOKEHUE MAKCUMAJIBLHOMY 3HAYECHUIO.

5. UtoObl MUHUMHU3UPOBATH 3HAYCHHE IICJICBOM SUYCUKU IyTEeM
V3MEHEHHS 3HAYECHUM BIIMSIONIUX SYEEK, YCTAHOBUTE IEPEKIIOYATENb B
MTOJIOKEHNE MUHMMAJIbHOMY 3HAYECHHIO.

6. UtoObl yCTAaHOBUTH 3HAUYCHUE B IICJICBON SUYEHKE pPaBHBIM
HEKOTOPOMY YHCIIy IIYTEM HW3MEHCHHUS 3HAYCHUW BIMSIOIIAX SYEEK,
YCTAaHOBUTE MEPEKII0YATENh B IIOJIO)KECHUE 3HAYEHMI0 W BBEIUTE B
COOTBETCTBYIOIIEE 10JI€ TPeOyeMOE YHCIIO.

/. B none MH3meHsia si4elKM BBEIUTE HMEHA WM ajpeca
U3MEHSIEMBIX A4YEEK, pa3feiss HuX 3amiaTeiMHA. V3MmeHseMble S4erKu
JOJDKHBI OBITH TMPSMO WM KOCBEHHO CBSI3aHBI C IIEJICBOM STYEHKOM.
Jomyckaercst ycraHoBKa 110 200 U3BMEHSIEMBIX STYEEK.

8. UToObl aBTOMATUYECKHM HAWTU BCE SYCHKM, BIUSIONIME Ha
dbopMmyiry Mozenu, HaxMUTe KHONKY IIpeamoaokuTh.

9. B mnome OrpaHdyeHusi BBEOUTE BCE OrPAaHUYCHUS,
HAKJIAJIBAEMBIE HA TIOMCK PEIICHUS.

10. Haxxmute kHONKY BbIMOJMHUTB. YUTOOBI COXpaHUTH HAMIEHHOE
pelIeHne, YCTAaHOBUTE MEPEKIIIOYATENb B TUAJIOTOBOM OKHE Pe3yiibrarhl
MOMCKA pelieHud B 1noJjiockeHue CoOXpaHUTh HAUIEHHOE PellleHue.

Ha »kpane nosBisercss okHO «Pe3yabTarbl MOMCKA PelIeHUN»,
MPEJICTABIICHHOE HA PUCYHKE 3.
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Pe 3y/bTathbl NOHCHa pelie HUA @

PeleH1e HanaeHo, Bce OrpaHru4eHna 1 YCNosna
ONTHUMANBHOCTH BbINONHEHBI. Imn OTHYEeTa

PesynbTaThl
| ¥CTOHYMBOCTE
Mpeaenbl

(3):CoXpaHHTL HAHABHHOE PELLEHHE:

() BOCCTAHOBMTE MCXOAHBIE SHAHEHHA

[ OK ] [ OTmeHaJ [ COXPaHHUTE CUEHSPHH, .. ] L Cnpaeka ]

Pucynok 3. Jlnuanorooe okHO «Pe3yapTaTel HOMCKA PEIICHU)

Nuorpa mnpu pemieHurM ONTUMHU3ALMOHHBIX 3aJa4  XapakTep
BBIBOAMMBIX B JUAJONOBOM OKHE «Pe3yabTaTbl MOMCKA PpPelIeHUs»
cooOuieHuit Moxer ObiTh apyruMm: «lIlomck He MoxkeT HAWTH
MOAXOASIIEr0 PpPelmeHus» Win «3HAYeHUS 1eJIeBOM sYeilku He
cxoasaTcs». BrIBOJ Takux COOONIEHUI HE BCErJa CBHUACTEIBCTBYIOT O
XapakTepe ONTUMAJIBHOIO PELICHUs 3aJadyd, a 4Yaume O TOM, 4TO NP
BBOJIe ycioBui 3amaun B Excel Obum jgomyrieHsl OMMOKH, HE
no3possitomue  Excel HaliTH onTmMmanbHOE peIIeHHEe, KOTopoe B
JNEUCTBUTEIBHOCTH CYLLECTBYET.

Eciu pemenne onTUMU3alMOHHOM 3aJayd HAMJCHO, Mbl MOXEM
COXpaHHUTh €ro B SYCHKax SKpaHHOH (POPMBI M MPOCMOTPETh TPH THIIA
oTtyeToB «Pe3yabratrbl», «YcToHYHUBOCTH», «lIpemenbr», KoTOpbIE
npeanaraet Excel mns anamus3a mojydeHHOro penieHus. Haxmem B
IAAIIOTOBOM OKHE «Pe3yabTrarnl moucka pemeHus» kHonky OK u
COXpPaHUM PE3YJIbTaThl PEIICHUS B SKpaHHOU (popMme.

11. YrtoObl BOCCTAaHOBUTHb MCXOJHBIC JaHHbBIE, YCTAaHOBHUTE
MEPEKIII0YATENh B MOJIOKEHUE BOCCTAHOBUTH UCXOAHbIE 3HAYCHUS.

Pemienue 3a1a4 JJMHEHHOT0 NPOTrPAMMHUPOBAHUS
OOmas 3amadya JIMHEWHOTO TMPOrpaMMHUPOBAHUS COCTOMT B
MUHUMU3AIUN (MAaKCUMU3AIUN ) TUHENHON (DYHKIIUH
Z=C1X1+CoXo+ ... +CnXn (4)
OT N  HOEepeMEeHHBIX  X1,X2,...,Xn,  YJOBJIETBOPSAIOIIMX  YCIOBHUSIM
HEOTPHULIATEIIBHOCTH
X1 0,23 0, ...,.Xn* 0 (5)
¥ M JIMHEMHBIM OTPAaHUYCHUSM
arXitaXet ... FaiXnf (=,°)by,
A21X1+azXot ... TanXnf (=,°)by,

............................................. (6)

amiX1+am2Xot ... FamnXnf (=,>)bm.
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Jlnst Toro 4ToOBl peluTh 3a7ady JUHEWMHOTO NPOTrpaMMHUPOBAHUS B
TabnuuHoM penaktope Microsoft Excel, HeoOxonumo npuaepKuBaThCs
CJIEIYIOIIETO MJIaHa JCUCTBUU.

1. BBecTH ycjioBue 3a1a4u:
a) cO3/1aTh dKpaHHYI0 (popMy AJig BBOJA YCIOBUS 3aa4H:

* IEPEMEHHBIX,

* 11eJ1IeBOM (DYHKIINH,

* OTPaHUYEHUN,

* [PAaHUYHBIX YCJIOBHM;
0) BBECTH UCXO/IHBIC TaHHBIC B IKPAHHYI0 Gopmy

* K03 HUIMEHTHI 11eTIeBOM PYHKIIUH,

* K03 (HULMEHTHI IPU TIEPEMEHHBIX B OTPAaHUYCHUSIX,

* PaBbIC YaCTU OTPAHUYCHUI;
B) BBECTH 3aBHCHMOCTH W3 MaTEMaTHYCCKOW MOJCIH B 3KPAHHYIO
$opmy

* popMyy 1S pacyeTa 1eleBON PyHKIINH,

* opMyIIBI 7151 pacdeTa 3HAYCHUHN JIEBBIX YaCcTeW OrpaHUYCHUMH;
T) 3aJ1aTh 1eaeByio GyHKIHO(B okHe ""Tlonck pemenns"):

* [ICJIEBYIO SAYCHKY,

 HanpaBJieHUE ontumu3sanuu L O;
) BBECTH OTpaHWYCHUs U TpaHuuyHble ycioBus(B oxHe ''lIlouck
pemenus"):

* SYCHKHU CO 3HAYCHUSIMU NTEPEMEHHBIX,

* TPAaHUYHbBIC YCIOBUS JJIs IOMYCTUMBIX 3HAUCHUMN TTEPEMEHHBIX,

* COOTHOIIICHUS MEXK]Ty TTPAaBbIMH U JIEBBIMU YaCTSIMHU OTPaHUYCHUH.

2. Pemunts 3agavy:
a) yCTaHOBUTH mapamMeTpbl pemieHus 3agauu (B okHe '"'Ilomck
pemenus"),
0) 3amycTuTh 3aa4y Ha pemnieane (B okae "'Ilouck pemenus');
B) BbIOpaTh opMar BbIBoAa pemieHUs: (B okHe ''Pe3yJibTaThl MOHMCKA
pemieHus'").

HOpﬂIlOK BBINIOJIHCHUHA paﬁoTbl

1.JIns  3amanHOrO mpemnojaaBaTe’leM  3aJaHus  cPOpMUPOBATH
ONTUMU3ALMOHHYIO 3a/a4y.
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2.1TpousBecTd MOUCK ONTUMHU3HUPYIONIETO 3HAYEHUS B TAOJIMYHOM
nporeccope Excel.

3.1Ipou3BecTH MOUCK ONTHUMHU3UPYIOLIETO 3HAYECHUA B CHCTEME
Hay4YHO-TEeXHUYEeCKux pacueToB Octave.

4.CpaBHUTH NOJYYEHHBIE PE3YJIBTATHI U CAEIATH BHIBOIBI.

Copaep:kanue oTueTa

1. 3amanue Ha BBHITOJHEHUE PAOOTHI.

2.DopMyIMpPOBKA ONTUMU3AIMOHHOM 3aaUH.

3.Pe3ynbpTaThl pemieHus 3adadM, TMOJIYYECHHBbIE B TaOJIMYHOM
npoueccope Excel.

4.Pe3ynbTaThl pelICHUs 3aJa4yu, MOJIYyYCHHBIE B CHUCTEME HAy4YHO-
TexHu4Yeckux pacyeton Octave.

5. BeiBoibI 11O pabore.

KoHTpoJIbHBIE BONIPOCHI

1.OCHOBHBIE METOJbI ONTHUMHU3AIMKM IPOCKTHBIX PEIICHUH, HX
JIOCTOMHCTBA U HEJOCTATKH, 00JIaCTH TPUMEHEHHUSI.

2. Tlopsimox pemieHUs ONTHMH3AIMOHHBIX 33Jlad B TaOJIMYHOM
nporneccope Excel.

3. Tlopsmok pemieHwsl JTUHEHHBIX ONTHUMHU3AIMOHHBIX 337349 B
CHUCTEME HayyHO-TeXHuYecKkux pacueToB Octave.

4. IMopsaoK pemieHus HEIMHEHHBIX ONTHMHM3AIMOHHBIX 3a]a4 B
CHCTeME HayYyHO-TeXHUYeCcKuX pacueToB Octave.
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