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0 CAMOAHATHOCTHKE ILlH®POBLIX YCTPOHUCTB
METOJAOM KOHTPOJISI NMOCJENOBATEJIBHOCTH HMNYJbCOB

H. T1. BAVIA

(ITpercTapieHa HAYUHBIM CEMHHAPOM KadeApbl BbIMHCINTEIbHOH TEXHHKH)

boapMHHCTBY pacnpoCTpaHEHHLIX METOLOB anmnapaTypHOro u Inporpam-
MHOTO KOHTPOJsi B GOJbINEH WM MeHblUuell CTeneHy CBOHCTBEHHbI TaKHe He-
JOCTAaTKM TPH OpPraHU3auuu CKBO3HOTO KOHTPOJS CJHOXKHBIX LHGPOBHIX
yerpoiicte (LLY), Kak BbICOKasi CTOHMOCTb KOHTpOJs, 00JblIOoe BpeMms .10-
KaJu3alldd HEHUCHPABHOCTEH W HENOJHbIH KOHTPOJb YCTPOHCTB.

Meroj,  KOHTpPOJST  MOCAEL0BATEABHOCTH HMIVJLCOB, NPeNNOKeHHbi
B pabote [1] mast nepuoguueckoro camoxkoHTpoas (L1Y) u paccmoTpeHHslil
B [2] B KauecTBe OCHOBHOTO MeTO/MAa 1Js NepHOAHUYEecKO# rnpoepku [IBM,
cBOOOACH OT YKa3aHHbIX HEeAOCTaTKOB, OAHAKO HE Hallel eul¢ JOJKHOTO
NpPUMeHeHHs] B HMHXKeHepHOH NpakTHKe.

B nacroameit paboTe paccMaTpHBAIOTCA BONPOCHL YCOBEPUIEHCTBOBA-
HUs MeTOJa KOHTPO/IA NOC/JAEJ0BATEIbHOCTH HMIYJALCOB H €r0 HCNOJb30Ba-
HUSl JIJst HenpepbiBHOM CaMOAUATHOCTHKH LH(POBLIX YCTPOHCTB, OCYLLECT-
BJAsIeMOH B nponecce (YHKIIHOHUPOBaHHST 0OBEKTA.

CyTb H3/1araeMoro MeToia 3akjalodaerca B TOM, UTO B nmpouecce camo-
xouTpoas LY nposepseTcst npaBHILHOCTL CIEAOBAHKS €r0 COCTOSHHUI, Npe-
CTABJEHHBIX AJS KOHTPOJIsSE B BHJE HelepeKpPbiBAWIUXCs HMIyabcoB. [Ipu
A060M OTK/JOHEHHH B TeKyllell MOCAeA0BATEIbHOCTH HMMYJAbBCOB OT 3Ta-
JIOHHOH NPOHM3BOAMTCS OCTAHOB palbOThl 0ObeKkTa, a B pe3yJ/bTaTe aHa.JH3ad
MeCTa OCTAHOBA B IMOC/AEJOBATEIbHOCTH COCTOSIHHH yCTaHABJWBaeTcs MpH-
UHHA HEUCNPAaBHOCTH.

B pexumMme nepHogHUYECKO!i 1IPOBEpPKH OOBEKTA CHCTeMa KOHTPOJS 3a-
CTaBJsIeT YCTPOHCTBO BHINOJHATH 3aJaHHYI0 10CJIeJ10BATENLHOCTE ONepa-
HHHA 110 CHTHAJY «BKJAOUEHHE CAMOKOHTPOJISI», KOTOPHIH MOXKEeT OBbITh BhLILAH
BPYYHYIO MJIM aBTOMATHUECKM NO 3ajaaunofi mporpamme. [lpu Takoil opra-
HU3aUMH KOHTPOJS He oOHApPYKHUBAIOTCH cayyaiinble cOOH, BO3HHKAaKMIHE
B Mpolecce BLINOJHEHHS pabouyero airopuTMa.

B pexuMe HenpepbiBHOH NpoBepkH OOBEKTA CHCTEMA KOHTPOJS CJAeIuT
3a INPaBHJbLHOCTLIO CJEIOBARHA  COCTOSIHHH YCTPOWCTBA B IpoLecce ero
(YHKIIHOHHPOBAHHA 1O OCHOBHOl IporpamMme M BbipaGaThiBaeT cHUrHa.l
OomIMOKH NMPU NOSBJIECHUM KAK OTKA30B, TaK M cOOEB.

C nocraTo4Holl An4 HPAKTHKH BEPOATHOCTHIO O6HapV){\6HI/IH H TOUYHO-
CTbIO JIOKAJHU3alHH HeHCNPaBHOCTEl MOXKHO NPOBEPATh NPaBHUJIBHOCTb CJle-
JIOBAHUSI He BCeX, a HauboJee XapakTepHblX (KJalOueBbIX) cocrosinui. Oana-
KO 3a/1a4a BbIOOpa HAMJAYUIICH /5 KOHTPOJS MOCIEJOBATENBHOCTH COCTO-
SHAN fBJSETCS BECbMAa CJOXKHOM, H ee 1e1ecoo0pasHo peliaTh ¢ npuMene-
HueM uHppoBoro moderuposauus [3].
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Bo MHOrux cayyasx wLeJecoo6pa3Ho pa3OHBATL KOHTPOJHPYEMYHO MOC-
JejoBaTeabHOCTs uMIyabcoB C = {c, cx} Ha ABe rpynnsl :

HEYeTHYIO
: CH=C1VC3V...VC2-n_.1
H 4EeTHYIO
Cay==0C3VCqV...VCon,
Tae

2n < x.

QyHKIHOHAMbHAS CX€Ma COOTBETCTBYIOLLErO YCTPOWCTBA [JIst KOHTPOJS
110CJe10BATENbHOCTH HMITyJ1bCOB, O6GJAJAIONIEro TMOBBLHUSHHON NOMexoyc-
TOHYHBOCTLIO MO CPaBHEHHUIO ¢ OMHCaHHbIM B paborax [l, 2], npuBeldeHa Ha
puc. 1 [4]. Ono conpepxurt mHoroexofosnle cxemol KIJIM 1 u 2 poia c6opku
yeTHbIX Cq M HEYETHBhIX Cy KOHTPOJHPYEMBIX HMIYJ/JIbCOB, COOTBETCTBEHHO,
cxemy UJIHM 3, TpHrrep co cyeTHsIM BXOJAOM 4, 37eMeHTH 3afiepXKku 5, 6 Ha
BpeMsl NepexofHbIX nmpoieccoB B Tpurrepe # cxeme MJIM 3 u cxemy cpashe-
HHs1 7, BHIpAGaTHIRAOLLYIO CHTHAJ OIHOKH y no dopmyJae:

y = T C3HV T3‘I’

rae Csy — 3ajgepxkauHblilt curHana Cy,
Csq— 3anepxanupit curian Cq.
[Tpn HOpMAJILHOM YEpeLOBaHHH KOHTPONHPYEMbIX HMMYJbCOB CHTHAJLI
Cy ycraHaBauBawT Tpurrep 4 B coctogHue I, a curHanant Cy nepe6pachiBa-
BaloT ero B coctauHe 0. Cur-
Haja owxOKH B 3ITOM CJaydae
He Bo3HuKaer. [IpH BeImajseHuyu
KAKOro-11u60 UMIOyJabCca U3 KOHT-
POJHPYEMO¥  MOCJeA0BATENbHO- 7
CTH  INIPOUCXOAUT  HapylleHHe T
uepegoBanuss umnyiabcoB Cy | I l
C,, W HA BBIXOAE CXEMDI
CpaBHEHHS BO3HHKAaeT CHrHaJj

o R
PaccMoTpeHHoe yCTPOHCTBO

no3BoJseT OOHApyXKHBATH NpPO-
nagaHue Jo6GOro HEYeTHOro 4YH-
cla  CAELYIOUIUX TOAPSIA HM- -
MyJbCOB, a TaKxKe OIHOBpeMeH- 3
HOe TmoOosiBJeHHe IBYX u OoJee
MMIOYJIbCOB, MNPUHALACKAUIHX X
DA3JHYHBIM TPYNIaM YETHOCTH. Cu
B HeKOTOpPbIX KOHKPETHBIX
cAy4asix OKasblBaeTcsl LEeJaec000-
pasHee pa3buBaTb ofliee KOJIH-
yeCTBO KOHTPOJIUDYEMBIX HM-

Y

nyJdbCOB He Ha JBe, & Ha TpH Gé  tn b 6 _C"”"
rpyanel. TlpuyeM, COOTBETCTBY-
IOLKH  aHaJu3 T[oKasaJd, uTo Puc. 1. ®yuxuuoHaabHasg cxema
pa36uBKa KOHTPOJHPYEMBIX HM- MCTp‘ofnans&aHnmﬂ K‘OH’Ilg)OJ]HC

TIQn OB J [QCTH W g CO!
MyIbCOB Ha HHCHO IPyMn Gonee wenonsayioNers MpHFW. pasGHenHs
TPEX NPHBOLHUT K pPE3KOMY YyBe- HMITYJIBCOB Ha J(BE TPYTIMb

JHYeHHI0 06bemMa KOHTPOJLHOTO
0060pYIOBAHNS H CHHKEHHIO 3(Q(PEKTHBHOCTU KOHTPOJS.
J1i1 KOHTPOJISL MOCJEeA0BATEJbHOCTH HMIIYJbCOB, KOJHYECTBO KOTOPBIX
KpaTHO TpeM, MOJE3HO HCIOJb30BATh CXeMy, MPHBeAeHHy0 Ha puc. 2 [5].
Jlanuoe ycTpoiiCTBO COAEp:KHT MHOroBxonoBsie cxembl MJIM 1-3 masa
cGOPDKH KOHTPOJHPYEMBIX HMIYJbCOB, TPHUITEPbl ¢ pas3ieJbHbIMH BXOAAaMH
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4-6, BEHTHJIM TepenucH HHOOPMAUMH M2KAY Tpurrepamu 7-9 u cxemy
cpaBHenus 10. Tpurrepw 4-6 u BeHTHAH 7-9 006pasylorT TPeXTaKTHbIH KO.1b-
nepoil capuraipomui peructp (TKP). ‘
Ha Bhixonax cxem HMJIM 1-3 ¢opmupyloTesi cHMHaabl cOOPOK KOHTPO-
JHPYEMbIX HMIYJbCOB (3—«|, KOTOPLIE NOAATCA Ha CTPOOHPYVICILHE BXO-

Y
=0
| 3 7
8 i3
7 4
| 8 5 5 7]
9 5
°(J “: d/
I / ! 72 / 3
[’J cs [’.‘m 02 ['5 é’sn-t "t 4 03/7-2

Puc. 2. dyHKIHOHAIbLHAR cXeMa yCTPOHCTBA AAd KOHTPOIA
MOCACAOBATEILHOCTH UMIY./IbCOB, HONOSIb3YIONIEr0 MPHHIHI
pazBuenUsl UMIIYJIBCOB Ha TPH IPYIITIL

Ibl BeHTHJIe# 7-9 cooTBeTcTrBeHHO. Bentnan 7-9 ciayxar [1ns MepenucH HH-
¢opMauuH Mexay Tpurrepamu 4-6. EaunuuHble W HyJeBble BBIXOXBI TPHT-
repo 4-6 MOAKIIOUEHHI K BXOAaM cXeMbl cpaBHeHus I0.

Tabnuuna
CocTosiuue TPULTepOB B MOMEHT CocTogHuE TPHITEPOB B MOMEHT
BPEeMEHH [ BpeMeHH f-}1
HUunyab-
Cbl 4 5 6 4 5 6
€y 0 1 0 0 1 1
Co 0 I 1 0 0 1
C3 0 0 1 1 0 1
Cy 1 0 | 1 0 0
C; 1 0 0 1 1 0
g 1 1 0 0 1 0
¢ 0 1 0 0 1 1
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B ucxomnom cocrosnuu TpHrrepsl TKP 4, 5, 6 HaxonaTcs B COCTOSTHHH
0. k,0 coorBeTcTBenno. ITpu HopMa/bHOM YepeiOBAHHH KOHTPOJHPYEMBIX
HMIYJIBCOB COCTOSIHHS TPHITEPOB 4-6 H3MEHSIOTCS B COOTBETCTBUH ¢ Tal-
JIHLEH.

‘Curnasa omuOKH B 3TOM c/lydyae He BO3HHKAeT. [Ipu BhImajeHHH KakKo-
ro-iH60 HMMNyJbCa M3 KOHTPOJHPYEMOH I10CJAELOBATENbHOCTH HJH TNPH
OLHOBPEMEHHOM MOSABJEHHH [BYX HMMNYJbCOB, NpPHHALJEKAUUX K pPasyHy-
HBIM TpynmaM, TPUrreposl 4-6 YCTAHABJAUBAIOTCS B OJMHAKOBbLIE COCTOSHHA
(C nnu 1), n cxema cpaBHeHusi 10 BoipaGarbiBaeT CHUTHaJ OWHGKH

y=TyT;Ts VTF4_T5T6-

IlpennaraemMoe ycTpOHCTBO MO3BOJSET TAKXKE B HEKOTOPHIX CJAyYasnx
o0HapyXHBATb OJHOBPEMEHHOE TOSBJEHHE TpeX H GoJiee MMIYJbCOB C 3a-
NEPKKOH B HECKOJLKO TAKTOB H 06JajaeT HOBBILIEHHON 3GGEKTHBHOCTLIO
KOHTPOJISI MO CPAaBHEHHMIO ¢ H3BECTHBIMH YCTPOHCTBAMM 3a cder OOHApPV-
EHHSI KPATHBIX HEUCIIPaBHOCTEH.

PaccmoTpennbiit MeTo OblT HCIIONB30BAH B KAYECTBE OCHOBHOTO INpH
OpraHu3allHd CKBO3HOI'O HENPEepPLIBHOTO KOHTPOJs paboToCcnocoGHOCTH
UKRPPOBOH MHGOPMALHOHHOH CHCTEMBI, cojaepxauieil oxkoao 1500 joruye-
ckux snemedtoB He — WMJIM B unHTerpajbHoM ucnoanenun. O6beM KOHT-
poJbHOro o6opynoBaHusi coctasua npumepHo 209% or o6beMa OCHOBHOrO
ob6opynoBanus. Paspaborannas annapaTypa BCTPOEHHOTO KOHTPOJIS TO3BO-
JfeT TaK¥Ke OCYLLEeCTBJATb OBLICTPYIO JOKaJH3alHI0 HEUCNpaBHOCTEH B CH-
CTE@ME€ C TOYHOCTbIO [0 B3aHMO3aMEHeMOro yaJa. McIbiTaHHs CHCTEMbi
1MOKA3aJU BLICOKYIO 3G (EeKTHBHOCTb H3JOXEHHOIO MeToAa CAMOKOHTPOJIA.
HauGosee nenecoo6pasHo MCMOAb30BATh MPEJOKEHHBIE CXEMHBIE PeileHHst
ISl IOCTPOEHHUS] TAKHX YCTPOHCTB € CaMOAHArHOCTHKOH B. mpolecce (YyHK-
LHOHHPOBAHHS, KAaK TeHePaTopbl CHHXPOHUMITYJbLCOB, PACIPEIENHTENH HM-
nyJbCOB, MECTHble OJIOKH yNpaBJeHHS, NPOTPAMMHBle GJOKH ¥ GJIOKH yII-
paBJieHHs ClIeUHAaJH3HPOBAHHBIX M yHHBepcaJbHbix JIIBM.
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