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MOAENI KOHTPONEMNPUOATHOCTI LU®PPOBUX KOMIMOHEHTIB B CUCTEMAX
KPUTUYHOIO 3ACTOCYBAHHA

Posenanymo npobnemy npuxosanux mecnpagHocmei, 3a AKOW 8i0MO80cmilike NOOYOY8aHHA Yugh-
POBUX KOMNOHEHMI8 He 2apaHmye QYHKYIOHATbHOT Oe3neKu cucmem KPUMUYHO2O 3ACTHOCYSAHHA.
3anpononosano cmpykmypHy, QYHKYIOHANbHY Ma 080XPEHCUMHY MOOENi KOHMPOIenPUOAMHOCTI
07151 YuPposux KOMNOHEHMIS. 3a YUMU MOOENAMU BUSHAYAIOMBCS PI3HI WTAXU OIS BUPIUUEHHS NPO-
onemu. Ilokasana OoyinbHICMb GUKOPUCMAHHS 08OXPENCUMHOT MO0, W0 GIOKpUBAE WISAX OJis
Memooié BUPIBHIOBANHS KOHMPOIENPUOAMHOCHI HOPMATBHO20 MA ASAPILIHO20 pedcumie, a ma-
KOJIC 8UABNEHHA A YCYHEHHS, NOMEHYIIHO Hebe3neuHUX MOYOK YUPPOBUX KOMNOHEHMIE.
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Ipuxosani Hecnpasrnocmi — Mooeni konmponenpuoamuocmi — Ilomenyitino nHebe3neuni mouxu.
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MOAENU KOHTPONEMNPUITOAHOCTU LUIN®POBbLIX KOMIMOHEHTOB B CUCTEMAX
KPUTUYECKOIO NPUMEHEHUA

Paccmompena npobnema ckpuimuix HeucnpasHocmel, u3-3a KOMOPOU OMKA30YCMOUYUgoe no-
cmpoenue Yyu@dposuIX KOMNOHEHMO8 He 2apaHmupyem @QYHKYUOHAIbHOU Oe30naCHOCU CUCHeM
Kpumuuecko2o npumenenust. Ilpeonodicenvl cmpykmypHas, QyHKYUOHATbHASL U O8YXPEHCUMHASL MO-
oeny KOHMpPONenpueoOHOCMuU O YUPposwix KOMnoneHmos. 11o amum mooensim onpeoensiomcs pas-
JuYHble nymu peuteHust npoodnemvl. [lokazana yenecoobpasHOCmb UCHONL30BAHUS O8YXPEHCUMHOU
Mooenu, OMKpbl8awas nyms OJisi MEmMo008 GbIPAGHUBAHUS KOHMPOLENPULOOHOCU HOPMATLHOZ0 U
ABAPULIHOO PENCUMOB, A TNAKIHCE BbIAGNIEHUsL U YCMPAHEHUs NOMEHYUAbHO ONACHbIX MOYeK Yyu@po-
8bIX KOMINOHEHNO8.

Knrouesvie cnosa: KovmnviomepHvle cucmemuvl Kpumuyeckoeo npumenerus — Llugpposvie komnonen-
mol — Ckpvimble Heucnpasnocmu — Moodenu koumponenpueoosocmu — IlomenyuanbHo onacHule
MOYKU.

I. BCTYII

[epenHiM KpaeM po3BUTKY KOMIT FOTEPHUX CHC-
TeM € iX 3aCTOCYBaHHS y KPUTHYHHX OOJacTsIX I
YIpaBiHHSA 00 €KTaMH MiJABHMIIEHOTO PHU3UKY, IIO
HaOyBarOTh MONIMPEHHS B €HEPreTHUIli, Ha TPaHCIIOP-
Ti, B KOCMi4Hiii Ta 06OpoHHI# Tamy3sx [1]. Skiche
3pOCTaHHs TaKUX HGOPMaLiHHUX YHPABISIOUYAX CH-
cteM (IYC) xpUTHYHOTO 3aCTOCYBaHHS TIONIATAaE B
muBepcudikarii pododoro pexxumy, Mo HOAUISETHCS
Ha HOpMaJIbHUH Ta aBapiiHuil. [Ipuaomy IYC npoek-
TYIOTbCS 3apaJyl BUKOHAHHS (YHKIIH B aBapiiHOMY
PEeXKMMi, a OCHOBHHUH Yac, SIK TPaBUJIO, MPALIOIOTH B
HOpMaJIbHOMY pexumi [2].

Ho IvC KPUTUIHOTO 3aCTOCYBaHHS
npe]’ SBISIOTHCS TiIBHIICHI BUMOTH 3 (DYHKITIOHAIIb-
HOI 0e3MeKH K YaCTHHH 3arajbHOi Oe3neku 00’ekta
Ta CHCTEMH KepyBaHHS, BKIIOYAIOYH TOOYHOBY Bif-
MoBocTi#ikux udposux komnonentis (LK) [3].

© M. O. Apo3d, O. B. Apo3d, I. M. HikoneHko, 2014

OmHak BiAMOBOCTIHKICTh HE TapaHTye (QYHKIIi-
oHanpHOI Oe3meku LK BHacmimok mpobiemMu mpuxo-
BAaHHWX HECIPABHOCTEH, 5IKI MOXXYTh HaKOIMYYBaTHCh
YIIPOAOBK TPHUBAJIOTO Yacy HOPMAJIBLHOTO PEKUMY Ta
NPOSIBJSITUCS. B aBapiiiHOMY, 3HMXKYIOUH PiBEHb Bij-
MOBOCTIHKOCTI Ta (yHKI[IOHaJIbHOT Oe3meKy.

TpagumiiHUM BHPIIICHHSIM IIi€i mpodaeMu €
BUKOPHUCTAHHS MEPIOJUYHOT0 KOHTPOIIO 3 IEepexo-
JIOM Y PEXHM TECTOBOTO JiarHOCTYBaHHS, B SIKOMY
BHUKOHY€EThCS iMiTamist aBapiitHoro crany [YC. Onnak
NPaKTHKa 3aCTOCYBaHHS TAaKOTO KOHTPOJIIO HE pa3
MPUBOJAMIA 10 HECAHKI[IOHOBAHOI iMiTalli amapii
BHACJIIIOK NIPOSIBY HecnpaBHocTel [4].

TakuMm 4nHOM, npoOiieMa NMPUXOBAHUX HeCHpa-
BHOCTEH MOTpeOye IMOUIYKY Kpalux pillleHb HOpiB-
HSHO JI0 BUKOPHUCTAaHHS TECTOBOTO PEXXUMY 3 iMiTami-
€10 aBapiitHoro ctany 1YC. Jlns BupimenHs miei npo-
OeMH TOWIIBHO PO3MISHYTH KOHTPOJICHPHIATHICTH
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K, 3 sikor0 6e3mocepeIHbO MOB’sI3aHO HAKOMYCHHS
MPUXOBAaHUX HECIIPABHOCTEH IU(POBUX CXEM.

Il. KOHTPOJIENNIPUJATHICTb IK CUCTEM
KPUTUYHOI'O 3ACTOCYBAHHA

Y pO3BHUTKY KOHTPOJIETIPHAATHOCTI MOYKHA BHII-
JUTH TPHU €TalH, SKi MOXHA XapakTepH3yBaTH pPi3HU-
Mu Mozensami i moganas B [YC: cTpykrypHOo, pyH-
KI[IOHAJBHOIO Ta JBOXPEKUMHOIO MOIEIIIIO.

[ToyaTtkoBuii eTanm pPO3BUTKY KOHTpPOJIETIPHIAT-
HOCTI TOB'A3aHUH 3 TECTOBHM [iarHOCTYBaHHSM, J€
copmyBaocs il HOHATTS SK TECTONPHUIATHOCTI LIS
OLIIHKM CKJIaJJHOCTI CHHTE3Y TECTiB, CIIPSIMOBAHUX Ha
BUSIBJICHHSI HECIIPaBHOCTEH y may3ax pobouoro pe-
*KuMy. TecTOPUIATHICT OLIHIOETHCS ISl TOUOK I (-
POBOI CXeMH IUIIXOM OOYHMCIICHHS KEPOBAHOCTI, CIIO-
CTEpE)KYBAHOCTI Ta iX MOOYTKY i ITiIBUIIYETHCS TeC-
TONpUAaTHAM npoekTyBaHHIM LK, BukopucToByroun
METOIM CKaHYBaHHS Ta CaMOTECTYBaHHS B PEKUMI
TECTOBOTO HiarHocTyBaHHA [5, 6]. Jmsa IYC kputnu-
HOTO 3aCTOCYBaHHS Lli METOAM 3ajisiHi JJIsl TECTYBaH-
us 1K, BKITFOUar04H iMiTaIlif0 aBapiifHOTO CTaHy.

Taka KOHTPOJIEMPHUIATHICTD IPEACTABISETHCS
CTPYKTYPHOIO MOJIEJUIIO, IO TOBHICTIO ONHCYETHCS
CTPYKTYpPOIO LHU(PPOBOT CXEMH.

HactynHuii po3BuToK KoHTpoaenpumaTHicts 11K
HaOyBae B poOouomMy nmiarHoctyBaHHI. Ha mpyromy
eTari 3a/ada IiJBUIICHHSI KOHTPOJETPUAATHOCTI Te-
PEHOCHUTBHCS 3 PEKUMY TECTOBOTO [iarHOCTYBAaHHS B
HOPMaJIBHUH PEXNM, [ CIOpSIMOBaHa 0e3MocepeHbO
Ha BUABJICHHS npuxoBaHux HecnpaBHoctel LIK. Kon-
TPOJNICTIPUIATHICTh ~ OMUCYEThCA  (PYHKIIOHAIBEHOIO
MOJICILTIO, MIPOSIBIISIOUH ceOe 3aJICKHOI0 HE TIJIBKH BiJl
CTpYKTypH 1M]poBoi cxemu, a il Bi BXIIHUX JaHUX
HOPMAJILHOTO PEXHUMY.

IcHylOTh 00'eKTHBHI Ta CyO'€KTHBHI NpPUYHUHH
BUHMKHEHHS NpUXoBaHMX HecmpaBHocTeil LK, mo
BUKOPHUCTOBYIOTHCS B 1Y C KpUTHYHOTO 3aCTOCYBaHHS.

OO0'eKTHBHI NPUYUHU BU3HAYAIOTHCS OCOOIMBO-
CTSMH CHCTEM KPHUTHYHOTO 3aCTOCYBaHHS, SKi CTBO-
PIOIOTH CTPYKTYPHY HaIMIpHICTh HH(POBUX CXEM, IO
BJIACTHBAa BIAMOBOCTIHKHM PIOICHHAM Ta OOMEXCH-
HSIM Ha BXiJHI JaHI HOPMAJIEHOTO PEKUMY.

Cy0'eKTHBHI MPUYMHU CKJIAJIAIOTHCS 3 0COOIH-
Boctei mooynoBu [YC, opieHTOBaHUX Ha JIOCATHEHHS
BUCOKHX, aJie He 3aBXK/J1 0OIPyHTOBaHHMX TOKA3HHKIB.
Jlo HHMX HaJEXHTh BUCOKAa CTaOUIBHICTH aMILTITYIH
CHTHAJIB Ha BUXOJAaX JATYUKIB BHMIPIOBAaHHMX Mapa-
MmeTpiB. CUTHAJIM NEPETBOPIOIOTHCS Y JIBIHKOBI KOJH,
SKi TIPY HU3BKOMY DiBHI ITyMY 3MiHIOKOTBCS TiTBKH B
MoJoaAmMX po3psinax. KpiM TOro, ycTaHOBIIOEThCS
HEOOIPYHTOBAHO BHUCOKHI KoedimieHT “curnam [
IIyM”, BUKOPUCTOBYIOUHM LIU(PPOBI KOMIIOHEHTH 3 Oa-
raTbMa THCSYaMH CTaHIB JJIsI PO3PI3HEHHS TUIBKU
JIBOX PEKHMIB — HOPMaJIbHOTO Ta aBapiiHoro. Ale
HaiiOLTbIIe BOHa OOMEXYyeThcs OOpOOKOI0 JaHUX Y
napajielbHuX Kogax Ha ogHoTakTHeIX LIK 3 maTpuu-
HUM Tapaiei3MoM, 10 cTajio Tpaxumiitanm g [YC
y TIparHeHHi 3a0e31MeYnTH BUCOKHN PiBEHb MPOAYKTH-
BHOCTI. YCi Ii HaJJUIIKOBI PO3B'SI3KH JOJATKOBO
3HIXKYIOTh KOHTPOJICTIPUIATHICTh HU(PPOBUX CXEM.
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st pyHKIIOHAIBHOT KOHTPOJIETIPUAATHOCTI PO-
3po0JIeHO MeToau 11 OLIHKM Ta IiJBHUIIECHHS, IO 0-
CSIraeThCsl HAOMMIKEHHSIM KOHTPOJIETIPUAATHOCTI 10 i1
BEpXHBOI I'PaHHUII Ta MiTHATTAM camoi rpanwui [7, 8].

Opnak 3a3HadeHi 00 ’€KTHBHI NPUYWHU HE [0-
3BOJLIIOTHh MITHATH (YHKIIOHATBHY KOHTPOJETIPHIA-
THicTh LIK 10 MOBHOTO BHpIIEHHS MPOOIEMH MIPHUXO-
BaHUX HecrpaBHOCTeH [YC B HOPMAIBHOMY PEXKHMI.

ToMmy BaXJIMBUM € HACTyNHUH €Tal PO3BUTKY
KoHTpoaenpuraTaocti LK, skuii Takox peamizyeTbes
B pobouomy niarHoctyBaHHi [YC KpUTHYHOTO 3acTO-
CYBaHHsI, OJIHAK BPaXxoBye (pyHKIIOHYBaHHS CXEMH HE
TUIBKM Ha OOMEXKEHHX BXIJHHX JIaHUX HOPMAaJbHOTO
PEeKHMY, a TAKOX Yy aBapiiHOMY pexuMi. Taka ABOX-
pexrMHa (QyHKIIOHANbHA MOJIENb KOHTPOJENpHIaT-
HOCTI BH3HAYa€THCSl CTPYKTYPOIO CXEMH Ta BXIAHUMHU
JTAaHAMHU 000X PEKUMIB.

OCHOBOIO AT TBOXPEXKHUMHOI (DYHKIIOHAJIBHOT
MOJIeNTi CITY’)KUTh JuBepcuQikallis KOHTPOJIETPHIAT-
HOCTI, IO YTBOpHJIACS CIiAOM 3a AWBEpCcH(IKAIiIEI0
poboyoro pexumy [YC KpUTHYHOTO 3aCTOCYBaHHS:
KOHTPOJIETIPUIATHICTh CTaja Pi3HOIO AJIsi HOPMaJIbHO-
ro Ta aBapiilHOrO pPEXUMIB 3aBISKH PI3HUM B HHUX
BXIJHUM JaHUM.

JIBOoXpexMMHa MOJeNIb KOHTPOJICHPUAATHOCTI
JIO3BOJISIE  BUSIBISITH Ta yCyBaTd IOTEHLIHHO-
HeOe31e4yHi TOUKH 1M(PPOBOT CXEMH, B IKHX B HOpMa-
JHHOMY PEXHMi MOXYTh HAaKONMYyBaTHCS IIPUXOBaHi
HECIIPAaBHOCTI, IO MPOSBIAIOTHCA B aBapiiHOMY pe-
JKUMI, 3HIDKYIOUH PiBE€Hb BIIMOBOCTIHKOCTI Ta Oe3re-
ku L1[K. BigkpuBatoThCsl HOBI NUISXH U BUPIMICHHS
npoOJieMH TPUXOBAaHUX HECIPABHOCTEH, CHPSMOBaHI
Ha 30epiranss piBHs BimMoBocTilikocTi LK.

[IpononyroThCS Taki 1Ba HUISXU:

— 3pOOUTH KOHTPOJIETIPHUIATHICTH OJIHAKOBOIO
it obox pexmmiB  IYC, mo6 nupuxosani
HECIPABHOCTI HOPMAJIBHOTO PEXHUMY 3aJIUIIATIHCS
MPUXOBAHUMHU 1 B aBapiiHOMY pexumi;

— BWSBJIATH IOTEHLIHHO-HEOE3MEeYHI TOUYKH Ta
YCYBaTH Ti 3 HUX, SKi ABJSIOTH peallbHy 3arpo3y (GyH-
kuioHanpHin 6e3merni [VC.

AHaiz 1BOXpEeXMMHOI MO/l KOHTPOJIeNpHIa-
THOCTI TIOKa3y€ MOJIMBOCTI peai3alii MepIIoro
IUIAXY KOAYBAaHHAM BXIJHUX JAHHX, KOJIM BOHH CTa-
FOTh OJHAKOBMMH. J[0 TaKUX METOJIB MOYKHA BiTHECTH
MOPO3PSIIHY KOHBEEPHU3ALIID OOYHCICHb Ta 0OpOOKY
JIAHUX y TBOXMPOBIIHUX KOJAX, & TAKOXK BHPIBHIOBaH-
Hsl KOHTPOJISTIPUAATHOCTI 13 3arOTiBNIEIO PE3yJIbTATIB.

Iepexim 10 MOPO3psIHOI OOPOOKU JaHHX I0-
3BOJISIE Pealli3yBaTH NEPIINH 1UISX, YTBOPIOIOYHN BXi-
ITHI TaHi 3 OJHAKOBUX CIIiB, SKUMH € 3HAUYCHHS HYIIS
i omunnui. Omeparlist B IOCTIJOBHOMY KOAI MOXe
OyTH BHKOHAHA IOPO3PSTHOI0 KOHBEEPHU3ALIEI0 00-
yuciieHb. HeoOXiHa NPOAYKTHBHICTH JOCATAETHCS
npu BUKopHcTaHHi B LIK MHOKHHN KOHBE€epiB.

BukopucranHsl J1BOXIPOBIAHOI JIOTIKM € Haj-
3BUYAHHO BAKJIMBUM JJIsI BUPIBHIOBaHHS (PyHKITIOHA-
npHOI KOHTpodenpuaaTHocTi [[K, mo mpamomTs
TIIBKH B aBapiitHoMy pexwuMi. [Jo Takmx LK BigHO-
CHUTBCSI, HANpHKIaJ, UU(PpOBa 3aTPUMKa, IO MHOro-
JIUTH 32 YaCOM €TalH BKIIOYEHHS 3aXUCTIB aBapiiHO-
ro pexxumy. Y HopMmaigpHOMY pexuMi nierd LIK ve Bu-
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KOPHCTOBYEThCS. JIBOXIPOBIHE KOIyBaHHS JJ03BOJISIE
BUPIBHATH KOHTPOJIENPUAATHICTh LU(PPOBOI 3aTpUM-
KU B HOPMaJIEHOMY Ta aBapifHOMY PEKHMi, KOYIOUH
11 BKJIFOUCHUI Ta BUKIFOYECHHUH CTaH.

MeTton BUpiBHIOBaHHS KOHTPOJETIIPUAATHOCTI i3
3aroTiBICI0 Pe3yIbTATiB JIO3BONSIE OOYHMCIIOBATH
MHOXXHHY MOKJIMBHAX PE3YNbTATiB 3a MiHIUBUMH BXi-
JHAMH JaHUMH Ta BUOWPATH 3 HHUX [1Ba PE3yJbTATH:
JUTSI HOPMAJIBHOTO Ta TIEPEBIPKH aBapifHOTO PEKUMY.

Jpyruii ouisx IpyHTYETbCSA Ha METOII BHSBIICH-
HS MOTEHIIHHO HeOe3meuHux Touyok cxemu 11K, ski
i1eHTH(IKYIOTBCS JJIsI KOHCTAHTHUX HECIPAaBHOCTEU
OJTHOTO BHJY (HYJIS 4M OAMHUII) a00 000X BUIIB Bij-
noBinHo 3a popmynamu (1) ta (2) [9]:

(CN + CE = 3) A (OE > 0), (1)
(On=0) A (O >0), @)
e Cy ta Cg — KepOBaHICTh TOYKH B HOPMAIILHOMY

Ta aBapiilHOMY PeXHMi; KepOBaHICTh JIOpiBHIOE 1, 2 abo
3, SKIIO TOYKa MpuiimMae 3HaueHHs 1, 0 abo oOuiBa 3Ha-
yeHHs, BigmoBinHo; OyTa O — cmocTepeKyBaHICTh
TOYKH B HOPMAJFHOMY Ta B aBapifHOMY pPEXHMI; CIIO-
cTepexxyBaHicTh AopiBHIoe 0, 1, 2 abo 3, Ko ToUYKa He
nepenae 3MiHy 3HAUCHHS Ha BHXII CXEMH, Iepeqae,
npuiiMaroYn 3Ha4eHHA 1, 2 abo oOumBa 3HAYCHHS, Bil-
ITOBIJTHO.

JIyist yCyHEHHs MOTEHINIHO HEOE3MEUYHUX TOYOK
B cxemax apupmernynux I[K mpomoHyeThcs MeTon
OaraTtoBepciiiHOro0 BUKOHAHHS oreparii.

Hanpuxknan, apupmerndHi ornepaiii MOXYTb BH-
KOHYBAaTUCS B J0JABAJILHOMY KOAI 31 3MIHOIO 3HAaKiB
OTICPaH/IIB i pe3yIbTaTy: JOJABAHHS YHCEN 3 OTHOYAC-
HOIO 3MIHOIO 3HAKiB JIOJAaHKIB 1 CyMH, MHOXKEHHS a0
IUICHHS 3 OJTHOYACHOIO 3MIHOIO 3HAKiB ONepaHIiB abo
OJTHOTO OTlepaH/a Ta pe3ybTaTy. 3MiHa 3HAaKa B J0Ja-
BATFHOMY KOJIi HETITApPHOTO JIBIHKOBOTO YHCIIa iIHBEPTYE
BC1 HOTO PO3psAM KPiM MOJIOAIIOTO, SIKUH, SIK TIPABHIIO,
€ kepoBaHiM. UepryBaHHs Bepciii BAKOHAHHS oneparii
Ha CJa0KO MIHJIMBHX BXIIHUX JaHUX MIJBHUIILYE KEPO-
BaHicTh cxemu LK, mopyryroun yMOBY MpUHATICKHO-
CTi TOYOK /IO MHOXKHHH TOTEHIIIHO HEOS3MeYHNUX.

Mero nokazye BUCOKY edekTuBHIicTIO Jlist on-
HOTAKTHOTO MAaTPUYHOIO IMMOMHOXXYBadya MAaHTHC B
JIOJJaBATFHOMY KOJi BUKOPUCTAaHHS JIBOX Bepciil orme-
pamii (31 3MiHOIO Ta Oe3 3MiH 3HaKiB OIEpaHIIB) Ti-
nifiMae BOXPEXHMHY KOHTPOJCTPHIATHICTH [0
100% Bxe mpH TPhOX 3HAUYEHHAX KOXKHOTO 3 CIiB-
MHOKHHUKIB, TOOTO Ha JI€B’SITH BXIJIHUX CIIOBaXx.

II1. BUCHOBOK

B ymoBax miaBumieHux BUMOT 10 (QYyHKIOHA-
JBHOT OE3MEeKH KOMIT IOTepHI CHCTEMH OJEPKYIOTh
PO3BHTOK, HepeTBoprorounchk y 1YC kpuTuaHOTO 3a-
CTOCYBaHHS 3 JuBepcudikamiero podbOYOro pexxumy
Horo po3IojiioM Ha HOpMaJbHUH Ta aBapiiHui. Lle
NPUBOANTH 10 MOSIBU HOBHUX BUKIIMKIB, BKIIOYAIOUH
npoOJeMy TNPHXOBAHWUX HECIpaBHOCTEH, Oe3 BUpI-
IeHHA sIKo1 BigMoBocTilkicTs LIK He rapanTtye ¢yH-
KuioHanpHy Oesmexy [VC.

Tpaguniiine po3B’si3aHHs i€l mpodiemu 6aszy-
€TBCSl Ha MiABUINEHHI KoHTposnenpuaatHocti LUK B
PEKMMI TECTOBOTO MIarHOCTYBaHHS IMITyBaHHAM
aBapiitroro crany [YC, mo upeBaTe HeCaHKIIOHOBa-
HUM BKJIFOYCHHSM IMiTalii HECIpaBHICTIO B HOpMa-
JTHEHOMY PEXKHMI.

[lepenecenns 3amavi MiABHIICHHS KOHTPOJETI-
PUIATHOCTI 3 TECTOBOTO IiarHOCTYBaHHS y poboue
HOPMAJIBHOTO PEXUMY TEPETBOPIOE CTPYKTYPHY MO-
JIeNTb KOHTPOJICTIPUAATHOCTI A0 (YHKIIOHAIBHOI, 110
BU3HAYAETHCS HE TUIBKH CTPYKTypoto cxemu LK, ane
W BXIIHUMU JJaHUMH HOPMAJIEHOTO PEKHMY.

Ie BimkpwBae mUISX JJI METOJIB HAOIMIKCHHS
KOHTPOJIETIPUJATHOCTI 70 11 BEpXHbOI IpaHMUi Ta
OiTHATTS i€l rpanuii. [loganbumii po3BUTOK MOJIe-
Jiel 10 TBOXPEKUMHOI KOHTPOJIETIPUAATHOCTI BU3HA-
Yae€ NUIXH il BUPIBHIOBAaHHA B HOPMAJIFHOMY Ta aBa-
piffHOMY peXMMax, a TAKOX BUSBIICHHS Ta yCyHCHHS
MOTeHIHHO Hebe3meunnx To4ok cxeM LK 3 po3po6-
KOIO METOJIIB KOJYBaHHS BXiIHUX JaHUX Ta peaiiza-
1ii Bepciii BUKOHAHHS OTIeparii

JITEPATYPA

1. be3onacHOCTh KPUTHYECKHX HMH(PACTPYKTYyp: Ma-
TeMaTHYeCKHe MHXEHEepHbIe METO/Ibl aHau3a U obec-
nevenus / [lox pen. Xapuenko B. C. — MunucrepctBo
0o0pa3zoBaHUs ¥ HayKH YKpawHbI, HarmoHaapHBIA a3-
pokocmuueckuii yauBepcureT uM. H. E. XXykxoBckoro
«XAHN», 2011. - 641 c.

2. Yastrebenetsky M. A. (edit.). Safety of Nuclear
Power Plants Instrumentation and Control Systems /
M. A. Yastrebenetsky. — Ukraine, Kyiv: Technika,
2004. - 472 p.

3. baxmau E. C., I'epacumenko A. /1., ToJio-
BUp B. A. u np. OTkazob6e3omacHbie MHPOPMAIHOH-
HO-YIPaBIIAIOMINE CHCTEMbl Ha MPOrpaMMHUpPyEeMON
noruke / ITox pen. Xapuenko B. C. u Cxispa B. B. —
HanunoHnanbHblii  a3pOKOCMHYECKHII  yHMBEPCUTET
«XAWMN», Hay4HO-IpOU3BOACTBEHHOE MpPEAIPUSATHE
«Pamuii», 2008. — 380 c.

4. Cynima 0. FO. AHamni3 pu3uKiB IpU TECTOBOMY
JarHOCTYBaHHI U(PPOBUX KOMITOHEHTIB CHCTEM KpH-
tuaHoro 3actocyBanus / 0. FO. Cymima, 1O. b. Illy-
raitno, O. B. [lpo3x // XonoaunbpHa TEXHIKA 1 TEXHOJIO-
ris. —2011. - Ne 1. - C. 77 -79.

5. lepbaxoB H. C. [locToBepHOCTh pabOTHI IU]-
poseix yerpoiicte / H. C. lllep6akos . — M.: Maimu-
HocTpoenue, 1989. — 224 c.

6. Bbennerc, P. JIxk. IlpoexTHpoBaHue TecTONpPH-
roJHbIX Jiormdeckux cxem / P. Jlx. bennerc. — M.:
Pangno u cBsa3p, 1995. — 180 c.

7. Drozd A. Checkability of the digital components in
safety-critical systems: problems and solutions / A.
Drozd, V. Kharchenko, S. Antoshchuk, J. Sulima, M.
Drozd // Proc. IEEE East-West Design & Test
Symposium. — Sevastopol, Ukraine, 9 — 12 Sept. —
P. 411 —416, 2011.

8. Cyaima IO. 0. Ominka Ta METOZ IIiABHIICHHS
KOHTPOJETPHIATHOCTI NHU(POBHX KOMIIOHEHTIB B
cucreMax KputnaHoro 3acrocyBanus / O. 0. Cymi-

71



XonogunbHa TexHika Ta TexHonoris, Ne 3 (149), 2014

Mma, O. B. [Ipo3n // XonoaunbHa TEXHIKAa 1 TEXHOJO-
rist. — 2013. - Ne 1. — C. 90 — 92.
9. Pabouee aMarHOCTHpPOBaHHE OE30MACHBIX HH-

Hpozna A. B., Xapuenko B. C. — Xapbko: Haumo-
HaIbHBIM  adpokocmuyeckuit yH-T uM. H.E. XKy-
KoBcKkoro «XAHW», 2012. — 614 c.

(hopmaronHo-ynpasnstomux cucrem [/ Ilox pen.

M. O. Drozd, O. V. Drozd, I. M. Nikolenko
Odessa National Polytechnical University, av. Shevchenko, 1, Odessa, 65044

THE MODELS OF DIGITAL COMPONENTS CHECKABILITY IN SAFETY-RELATED
SYSTEMS

The problem of the hidden faults for which fault tolerant structure of the digital components does not guarantee
function safety of the safety-critical systems is considered. The structural, functional and dual-modes models of
checkability for the digital components are offered. The different ways for solving the problem by these models are
determined. The expedience in use of the dual-modes model which opens the way for the methods of leveling of
the checkability in normal and emergency modes and also detection and elimination of the potentially hazardous
points in the digital components is shown.

Keywords: Safety-critical computer systems — Digital components — Hidden faults — Models of checkability —

Potentially hazardous points.
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