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1. IlocTpoeHHE TUAarHOCTUYECKOU MOJICIIM.

AHanunTtunyeckne mogenu. Ecnun Ha Bxoa oO6bekTa KOHTPOSISl NodaeTcs
N-MePHbLIN BEKTOP Y BXOAHbLIX BO34ENCTBUN, KOMMOHEHTAMW KOTOPOro
SABMSOTCA N 3HAYEHUW BXOAHbIX NEPEMEHHbIX Y, Y, ..., ¥y, TO HA BbIXOAE

noJyiyvyaeTCH m-MeprIVI BEKTOP X BbIXOOHbIX napaMeTpoB C
COOTBETCTBYHOLLLMMU COCTaBIAKOLWLNMU X,,

O0BeKT

ROHTPOIA

CTpyKTypHasa moaenb oObeKTa.

Ecnn oObekT KOHTPONS COCTOUT N3 (PYHKLMOHANbHO CBA3aHHLIX MeXay cobon
KOMMNOHEHTOB (6S10KOB, Y3510B, arperaTtoB 1 T.M.), TO X COCTaB, CBA3WN MEXAY HUMU
N BHELLHME CBA3M NPeACTaBnsaoT CTPYKTYPHYIO MoAderb O0beKTa.

OOuVH 1 TOT XXe 00bEeKT MOXET ObITh NpeacTaBSieH pa3HbIMU €ro CTPYKTYPHbLIMU
MOAENAMU, pasnmyatrommmMmmnca mexay cobom coctaBomM U YMCIOM KOMMNOHEHTOB.
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TexHn4yeckoe CoCToAHME 0ObeKTa KOHTPOSISA XapakTepnayeTcd BEKTOPOM
S, CcOCTaBnAwLWMMN KOTOPOro ABnatoTca pabotocnocobHoe S° u
komnoHeHTbl S',S? ..., S"MHOXecTBa HEpaboTOCNOCOBHbLIX COCTOSHU.

B O6I.Ll,eM cny4yae KOHTPOJIA 0OBHEKTOB B UX CTATUYECKUX U ANHaMNYECKNX
peEXNMaXx pa6OTbI dHaliInTn4eckad AnarHoctn4eckad Mmogerib MMeEET BN

X, =y, (.S,.1)
roe: t — Bpems; Y — pyHKUUS, KOTopasi onpeaensieT B3aMMOCBSA3M BEKTOpaA Xj C
Y, Sj, t. lHpekcom | obBo3Ha4vaeTcsa KOHKPETHOE j-€ COCTOsiIHME OObekTa

KOHTpONS.

OTa Modenb MOXET ObITb NpeacTaBneHa B BUae rnepeaaTtovyHou
doyHKUMM 0ObeKTa, cuctemMbl AnddepeHUmnarbHbIX ypaBHEHUN,
XapaKTepucTn4eckoro ypaBHeEHUA. 3afnaBas j-€ COCTOAHME MOXHO
onpenennuTb COOTBETCTBYOLLYHO PYHKLNIO L|JJ- N, cnegoBaTteribHO, BEKTOP Xj'

Cykunasos A.lL 2015 r Nno4-gno_2015 CTPp. 3



AHanuTnyeckasi Mogenb UcrnpaBHOro (paboTocrnocobHOro) ob6bLeKTa MOXKHO
npeacTaBuTb B BUAE:

X =y (Y.S.0).

OLl, Haxogsawmnucsa B Ii—M HeucnpaBHOM COCTOSIHMW, nNpeacTaBdeTcs
NTOrM4Yeckom matemMaTUyYeCcKkon MoAesnbio:

X, =y Y,8;:,.1)

Cuctemebl (1) n (2) obpasytot siBHyto mogernbs OLl. HesiBHyto moaenb O] obpasytoTt
cucrtema (3), MHOXeCTBO S#O BO3MOXXHbIX HeMcrnpaBHOCTEN OObeKTa U cnocob

BblYUCIIEHNA 3aBUCUMOCTEN (2) no 3aBucnmMocTu (1) anga nobon HencrnpaBHOCTH.

AHanuTn4yeckmne moaenm NPaKTUHECKN MOryT ObITb Hanbonee NMPUMEHUMBbI
AnA CpaBHUTEJIBHO MPOCTbIX 06BbEKTOB C HEBOSbLUMM YMUCITOM COCTOSAHUN,

MPUHATBLIX K pacno3HaBaHUKO. 3TN COCTOAHUA OOMMKHbI AOCTAaTOMHO 3aMETHO U
OLOHO3HAa4YHO BNUATL Ha KO3 PULMEHTLI NepenaTtodHON oyHKLUNM OObEKTA KOHTPOJIS.
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2. CTpyKTYpHada MoaeJIb 00bEKTA

Ecnn o06bekT KOHTponsi COCTOUT U3 YHKUMOHANLHO
CBSAA3aHHbIX MexXay cobon KOMNOHEHTOB (6510KOB, Y3N0B, arperaTtoB
M T.N.), TO UX COCTaB, CBSA3N MEXOY HUMU U BHELLHNE CBA3M
npeacTaBnsaloT CTPYKTYPHYO Moaernb obbekTa.

OAuvH 1 TOT XKe 00BbEKT MOXET ObITb NPeACTaBIiEH pa3HbIMU Ero
CTPYKTYPHbIMWU MOAENSMU, pasnuyalronMmncs mexagy cobown
COCTaBOM W YMUCIIOM KOMMOHEHTOB. C TO4YKM 3peHuns 3agad
KOHTPOJS MPU COCTaBITIEHNN CTPYKTYPHOW CXeMbl OObeKTa cneagyeT
YYUTbiBATb CMEHHOCTb KOMMOHEHTOB, YOOOCTBO W3MEHEHUS
BbIXOAHbLIX MNapamMeTpoB KOMMOHEHTOB M AOp. KOMMNOHEHTHI
CTPYKTYpbl 00beKTa byaem HasbiBaTb Ofiokamu.

PaccMoTpuM CTPYKTYPHYHO MOAEeNib CUCTEMBb
ANeKTPOCHabXeHNsa NepeMeHHOro Toka
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PH

1 n, 7 | U
— ™ Ta [ " CT » B3V [—*

Pq [¢

Ha ynpouweHHOW CTPYKTYPHOW MOOENN CUCTEMbI 3MNEKTPOCHADXEHNA NEPEMEHHOIO
TOKa 0003Ha4YeHo: N, , N - YacToTa BpaLleHNa COOTBETCTBEHHO TArosoro asuratensTd n
reHepaTtopa; u, f je - HanpsbkeHne, 4acToTa M TOK BO3OYXOEHUS reHepartopa; If -
ynpaendawLliee BO3OEUCTBUE Ha TAroBbIn ABuratens; PH - perynatop Hanpsbkenusa; CI -
CUHXPOHHBLIV reHepaTop; PY - perynatop yactoTbl; B3Y - brnok 3awnTel 1 ynpasreHus.
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DYHKIHOHAJIbHAA cXeMa 00beKTAa

T.K. Kaxabl BXOOHOW N BbIXOAHOW cuUrHan ornoka obbekta KOHTPONS
MOXET XapakTepu3oBaTbCA OOHMM WU HECKONbKUMU (PU3NYECKUMU
napameTpamm, TO Ha QYHKUMOHANbLHOM CXeMe KaXablh Wu3 3TUX
napamMeTpoB MpPeacTaBnsaeTca oOTaeNbHbIM BXOAOM (MM BbIXOOOM)
Brioka CTPYKTYPHOM CXEMBI.

B pesynkrate nepexoga K pyHKUMOHaNbHOW CXeMe HEKOTOPbIE CBSA3U
CTPYKTYPHOM CXEMbl OKasblBaeTCs «pacluensieHHbIMY. BbINonHMB
«pacLyenneHne» BXo4oB N BbIXOO0B BCEX BITOKOB CTPYKTYPHOM CXEMBbI U
COeaMHMB Mexay coboM COOTBETCTBYHOLLME OPYr APYrYy BXOAbl M BbIXOAb!
brnokoBs, nony4aem yHKLUMOHaNbLHY CXeMY OOBbEKTA.

PH
Iy
A ‘ 7
m, T 11, T :;rr o m3v "_,
L s /
py
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Brnokn B3Y1 n B3Y2
OXBayeHbl MNepeKkpPecTHbIMU

PH CBA3AMMU. QTO
; i CBUOEeTenbCTBYeT O
e e o X e HepasnMYMMOCTN UX OTKa30B,
F— ) T.e. bnok Bb3Y MOXHO He
L ¥ e et OenUTb Ha OBe 4YacTu Ha Jo-

: PH rMYeCcKoi MOAENM.

Iz ¢
U I
L P>
— \7
CT1 — B_J)\’ 1 i
L 2 4

7, 1,

$ ]

ff —¥ CI_Z B

P |<

n,, N -4acToTa BpalleHUsi COOTBETCTBEHHO TArOBOro ABUraTens u reHeparopa; u, //, -
HanpshxeHne, YacToTa 1 ToK BO3BYXAeHWs reHepaTtopa; ic - ynpasnsiollee BO3AENCTBME

Ha TsaroBbIn apuratens; PH - perynatop HanpsxkeHust; CIT - CMHXPOHHLIN reHepaTop; PY -
perynatop 4yactoTbl; b3Y - 6rok 3awmTbl 1 ynpaBneHus.
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YacTo BMeCcTO oyHKUMOHaNbLHOW MoAdenu CUCTEMbI UCMNONb3YIOT eé
YNPOLLUEHHbIN BApPUaHT - JIOTMYECKYH OMarHoOCTUYECKY MoeSb

PH
_ 7y
lg
¥ 1" 1H;
—» T [—* CT » ;v —
", 1, > >
F /i
I

P [

B otnnymne ot dyHKUMOHaANbHOW Moaenu Kaxabi Onok umeer
TONbKO MO ogHoMy Bbixoay. ['1pn 3TOM 4MCNO BXO4OB MOXET
ObITb NMOOLIM.
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B oKkoH4YaTENbHOM BiaE CXeMa 0bbekTa Anst CoCTaBneHus
anroputma anarHoOCTUKK npmo6peTaeT BUA.

Tarosbin gBuratenb 11

PerynaTtop HanpsikeHus PH
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3. TabauyHas popma IMarHoCTUYECCKUX MOJICTICH.

Mpn OMarHOCTMPOBaAHUN TEXHUYECKUX OOBEKTOB OObLIYHO paccMaTpuBaloTCA W
YYMTbIBAOTCA TONbKO [1Ba XapaKTePHbIX COCTOSAHUS:

- 06bEKT PYHKLNOHUPYET;

- 06BEKT HE DYHKLMOHUPYET.

C yyeTom KOMNNEKTYOLWKMX 0ObekTa (ONOKoB, arperaToB, AeTarien)
drakTryeckoe YNCrio COCTOAHNN MOXET ObITb CyLLECTBEHHO DorsbLue,
Hanpumep:

- nepBbIn arperaTt oobekTa PYHKLUNOHUPYET,;

- BTOpOW arperaTt obbekta He PYHKLUMOHUPYET;

- TpeTun arperaTt obbekTa PYHKLMOHMNPYET U T.4.

[ToaToMy 3agadva onpenerieHms Yymcria CocTosiHUM obbekTa CBOAUTCS K
3afade onpeneneHns yncna Takmx KoMnrekTyowmnx obrekra (br1okos,
arperaroB, getanemn), 0Tka3 KOTOpbIX MPUBOAUT K OTKa3y BCero o0bekTa B
LlerioMm.
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B o01mmem ciyyae, Korjia 00beKT COCTOUT H3 N KOMIUIEKTYIOIINX, BO3MOKHOE YHCIO0 COCTOSHHIT
MOZKeT OBITh OIpe/erIeHo 110 (hopmyIie:

S=2"
YHcmo cocTOSHHUIL, Korjia 00beKT He (YHKITHOHHPYeT (00BheKT 0TKa3all) paBHO:

Sr_}=S'l.

Hanpumep, nycTb paccmaTpmBaemMbli 0ObEKT COCTOUT U3 ABYX NocneaoBaTenibHO COeANHEHHbIX
KOMMMEKTYOLWNX (arperaTos)

—> 1 — 2 |—>
Torga MOXHO BbI4ENUTb YeTbIpe BO3MOXHbIE COCTOSAHMS OObekTa:
1. OTkasan nepsbIN arperar;
2 OTkasan BTOpoOu arperar;
3. OTkasanu nepsbi N BTOPOKW arperaThl;
4

O6beKT PYHKUNOHMPYET (HE OTKasanu HU NepBbIA, HA BTOPOW arperarhbl).

A3 obLlero ymcna CoCTosIHUM S YMCro HEPaABbOTOCNOCODOHbBIX COCTOSAHMI SN MOXET BbITb onpeae-
NeHo rno goopmyrie:

Sy=2"-1

O4eBNOHO, 4TO npun nocrniegoBartesyibHOM coeaunHeHnn 3r1IEMEHTOB B pacCcMaTpmBaeMOoOM MnpuMmepe

cocTtosiHma 1,2,3 cBUOETENLCTBYOT O HEPABOTOCNOCOBHOCTU BCEN CUCTEMBI. YMCIO COCTOSIHUKA COOT-
BETCTBYIOLLMX OTKa3y Bcero obbekta 4-1= 3.
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[Mpu KOHTpONe pearbHbIX TEXHUYECKUX CUCTEM, COCTOSLLIMX N3 OOMbLLOro YMcna
9NEeMEHTOB, Aa)ke Npu y4eTe AN KaXaoro aremMeHTa TONbKO ABYX COCTOSAHUI
obLLee KonmMyecTBO BO3MOXHbIX COCTOSIHUIA OKa3blBaeTCs Ype3Bbl4anHO OOMNbLLNM.

[na yMeHbLUEHNA Yncna yYnTblBaeMbIX COCTOSHUM OBbeKTa npuHMMatoT
cneayroLwme gonyLeHnsa:

1. BepoaTHOCTb OQHOBPEMEHHOIO BO3HMKHOBEHUA B CUCTEME OTKA30B ABYX
n donee 3nNeMeHToB MNPEHEBPEXMMO Mana no CpaBHEHUIO C BEPOSATHOCTLIO
OTKasa TONbKO OAHOro anemeHTta. Yucno HepaboTocrnocobHbIX COCTOSAHUM
CuctTeMbl MOXeT ObITb onpegeneHo nNo Gopmyne:

S, =N;

roe N - KonnyecTBO 3NeMeEHTOB B cucTeme (B 00bekTe KOHTpOns).

2. MOXHO WCKNOYUTL W3 PacCMOTPEHUA OTKa3bl TEX IJIEMEHTOB,
BEPOATHOCTb OTKasa KOTOPbIX Mana, WM ux oTKa3bl HE MMEIOT ONaCHbIX
nocrneactsun. B aToM CBA3M 4YMCIIO BO3MOXHbLIX COCTOSIHUW, MpaKTU4ecKu
npuBOoOOoAWMX K OTKasdy Bcero obbekTa, paBHO:

S, <N.
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Perynstop HanpsikeHus

Y6epeM obpaTHbie CBS3N. PH
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Y6epem obpaTHble CBSA3N.
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PerynaTtop 4actotsl PY
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