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Hcnonb30BaHHe nOrHKO-BepOSITHOCTHbIX MeToAoB 
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KaK cTpyKTypHo-CnOH<HbIX TeXHH'feCKHX CHCTeM 

B. B. 6 apaHOBCKHH, 
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T. 10. KOpOTKOBa, 
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M. 10. KOHOBanOB, 
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aenapma.M.eHma rnpaxcnopmxoao o6eCnell.eHUJi 
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M.em oa. 

Coap ewenasre TenJIOBbie :3JIeKTpWleCKHe CTaHQHH 

RBJlRIOT CR crpyrcrypno-cnoxcnsnaa TeXHHqeCKHMH 060­

eKTaM I1, COCTORW;HMH H3 60JIblllOrO qHCJIa 3JIeMeHTOB, 

OTKa3bl KOTOpblX cyuiecrnenao BJlI1RIOT na fieaonac­

HOCTb pariorsr CTaHQHI1 B QeJlOM. B e p o R T Ho CT b B03HHK­

HOBe HI1R aBapl1M Ha TaKI1X 060eKTax cTapalOTcR CHI1 ­

311Tb ,lI0 MI1HI1MaJlbHblX 3HaqeHHM, TaK KaK MaclllTa6bl 

HX rr OCJle ,ll CT BI1M 3HaqHTeJIbHbl. Beaonaca oc-n, cPYHK­

QI10HI1p OBa HH R T3C KaK cTpyKTypHO-CJIOmHbIX CI1CTeM 

BO MHo r OM 3 a BH CH T H OT qeJIOBeqeCKOrO rparcropa, rroa­

TOMy B YCJIO BI1RX ,lIaJIbHeMlliero aapacranaa CJIOmHOCTH 

060p Y,llOBa H I1R H CHCTeM aBTOMaTH311pOBaHHoro ynpas­

JleHI1R sonpocsr Ha,llemHOCTH H 6e30rracHocTH TeXHI1KH, 

nopamca H opraHH3aQHI1 ynpaaneana T3C rrpnofipe­

TalOT see 60Jlblllee axaxeane. 

Ilo n Ha,llemHOCTblO cTpyKTypHO-CJIOmHOM CI1CTeMbI 

n onpaayveaaercn ee c nocofiaocri, BbmOJIHRTb cPYHK­

QI10HaJlbHOe npenaaana-reuae B TeqeHHe neorixoznraoro 
BpeMeHI1, a non 6e30rracHocTblO - c nocotiaocn, CHCTeMbl 

H e rr p l1q l1HRT b yw;ep6a 60JIblllOrO MaClllTa6a oxpyxcaro­

w; eM c pezre 11 caMOM ce6e [1]. P a 3pa 6 o TK H , KacalOW;HeCR 

a onpocos noasnnenna Ha,llemHOCTI1 cPYHK QHoHH p o Ba­

HI1R CJlOmHblX CHCTeM, MomHO p a3,l1eJIHTb a a 4 rpyrmsr, 
1. Ilonsnuenne Ha,llemHOCTH CJIOmHOM CHCTeMbl 

rryT eM rrOBblWeHI1R Ha,llemHOCTH OT,lIeJIb HbIX ee 3JIeMeH­

TOB . 

2. Iloasmrenne Ha,llemHOCTH n y r e wr C03,l1aHH R M O,lle­

JleM npornoaapoaaana OTKa30B OT,lIeJIb Hb IX 3JIeMeHTOB 

CHCT eMbl. 

3. Iloasturemre H a ,ll e mHOCTH rryTeM C0 3,l1aHHR M O,lle­

JIeM rrporH03HpOBaHHR H 6e30rr acH o cTH cPY HKQHOHHPO-

BaHHR CHCTeMbI B QeJIOM C yqeTOM B3 aHMO,lleM CTBHR H 

B3aHMOBJlHRHHR OT,lIeJIbHbIX 3JI eMeHTOB CJIOmHOM 

CHCTeMbl [1-3]. 
4 . C03,l1aHHe MO,lleJleM n eperc rnovenxa T eXHI1QeCKHX 

cpencrn, novoraiourax excnnyarapyromeay nep coaany 
B rrpHHRTHH peureanri npx B03HHKHOBeHHH asaPHMHbIX 

cHTyaQHM[4]. 

H a H 6 0 JIe e KOMrrJIeKCHO aanasa noasnnemra aazte xc­

HOCTH 11 6e30rracHocTH cPYHKQHOHHpOBaHI1R T3C K a K 

TeXHHQeCKH cTpyKTypHO-CJIOmHOM CHCTeMbl sr oxce r 

penra-rsca C YQeTOM BJIHRHI1R JI106oro 3JIeMeHTa, BXO,llR­

utero B COCTaB c rpyrcrypsr T3C, na Ha,llemHOCTb B c ef! 

CHCTeMbI B QeJIOM C HCrrOJIb30BaHHeM MaTeMaTHQeCKOrO 

MO,lleJIHpOBaHHR H JIOrHKO-BepoRTHoCTHbIX M eTO,llOB. 

Jlormco-s epoa -ra ocr-a sre MeTO,llbI rrpe,llOCTaBJIRlOT 

fiorrsume B03MomHOCTH npn aHaJIH3e BJIHRHI1R JlI060ro 

3JIeMeHTa na cPyHKQHoHHpoBaHHe CTpyKTypHO-CJIOm­

HOM c HcTeMbl, TaK KaK crpyrcrypa CI1CTeMbI B 3TOM CJIy­

-rae o rr H CbIBaeTCR Cpe,llCTBaMH MaTeMaTHQeCKOM JIOrHKH, 

a KOJIHQeCTBeHHaR OQeHKa Ha,llemHOCTH 116 e30rraCHOCTl1 

np0 I13BO,llI1TCR C I1CrrOJIb30BaHl1eM TeOp1111 BepoRTHo­

cTeM [1]. Ilpocr sre CI1CTeMbl MomHO aHaJIH3l1pOBaTb 11 

I1CCJIe,llOBaTb, I1CrrOJIb3YR cPOpMyJlbI rrOJIHOM sepoarno­

CTI1. O ,ll;HaKO p enre u rr e aanaxrr Ha,llemHOCTI1 11 6 e 30rrac­

HOCTI1 CJIOmHbIX o60eKToB MeTO,llOM npocroro n epefiopa 

MHome CTBa BapHa H T o B C I1CrrOJIb30BaHHeM cPOpMyJIbI 

rr OJIHO M BepoRTHOCTI1 RBJlReTCR CJIHWKOM TpY,llOeMKI1M 

11a euen e c o o fipaaasne. T 3C KaK CJIOmHylO TeXHI1QecKYlO 

c HcT e M y B 0 3 M o m HO Orrl1CaTb, I1CrrOJlb3YR rrOCJIe,llOBa­

T e JIb Hb l e , napannansnsre 11,lIpeBOBI1,l1Hble crpyxrypasre 
MO,lle JII1 , HO JII1Wb rr y T e M 3Ha'II1TeJIbHbIX ynpoutemrri 11 
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6\ 3HEPfOBE30TIACHOCTlb MOXPAHA TPYJJ\A 

BceB03MomHhIX ~OnYIll,emIi1, qTO TaKme n e ue.necooti ­

pa3HO ~JIR OQeHKI1 6e30naCHOCTl1 11 Ha~emHOCTI1 . 

Paapafio-ranasni JIOrI1KO-BepORTHoCTHh li1 M eTO~ 

I1CnOJIh3yeT Ha60p TaKI1X o nepaumi, KaK KO HbIOHKQI1R, 

~11 3bIOHKQI1R, OTpI1QaHl1e, 11 n03BOJIReT nOCTpOI1Th KaK 

MOHOTOHHhle, TaK 11 HeMOHOTOHHhle 06beKThI Bh I COKOi1 

CTpyKTypHOi1 CJIOmHOCTI1. J1CXO~H hIMI1 ~aHHhIMI1 ~JI R 

JIOrI1KO-BepORTHOCTHhIX MO~eJIei1 RBJIRIOTCR BepORTHO­

CTI1 I1CTI1HHOCTI1 OT~eJIhHhIX aprysrearoa B cPYHKQI1RX 

a.nrefipsr JIOrI1KI1, OnI1ChIBaIOIll,I1X pa60TOCnoco6HOCTh 

CI1CT eMhI (B TeOp1111 Ha~emHOCTI1) I1JII1 ee OnaCHOe 

COCTORHl1 e (B TeOp1111 6e30naCHOCTI1). JIorI1KO-BepO­

RTHOCTHhli1 MeTO~ MO~eJIl1pOBaHI1R n p en y c vr a -rp n a a e 'r 

pa apafiorxy CTpyKTypHO-JIOrl1qeCKoi1 MO~eJII1 CJIOmHoi1 

CI1CTeMhI, TO ecri, cxexry cPYHKQI10HaJIhHoi1 QeJIOCTHOCTI1 

CI1CTeM hI 11 aanamre xprrrepnen ee cPYHKQI10Hl1pOBaHI1R. 

C MaTeMaTl1qeCKoi1 TOQKI1 3 p e H l1R CXeMa cPYHKQI10­

HaJIhHoi1 QeJIOCTHOC TI1 CI1CTeMhI n03BOJIReT O npe~eJII1Th 

COCTORH I1R CI1CTeMhI , B KOTOphIX oaa BhmOJIHReT, 11 

COCTORHI1R , B KOTOphIX oaa He BhmOJIHReT csoe cPYHK­

Ql10HaJIhHOe Ha3HaQeHl1e. MeTO~I1Ka nOCTpOeHI1R, 

OCHOBHh le 3JI eMeHThI 11 rpadiaxecxae 06beKThI cxevrsr 
cPYHKQI10HaJIhHoi1 QeJIOCTHOCTI1 CJIOmHoi1 CI1CTeMhI 

np e~CTaBJIeHhIB[5]. 

Paapafia-rsrsaesraa cxexra cPYHKQI10HaJIhHoi1 QeJIOCT­

HOCTI1 T enJIOBoi1 3 JIeK T p OCT a HQl1l1 ~OJImHa onpenenrm, 

JI l160 paficrocnocofiaoe COCTORHl1e CI1CTeMhI (npRMoi1 

nonxon) , JI l16 0 COCTORHl1e ee OTKa3a (o6paTHhli1 nonxon). 

B HaCTORIll,ei1 crarse nOKa3aH npRMoi1 n o rr x o zt K OQeHKe 

Ha~emHOCTI1 11 6 e 30naCHOCTl1 T3C, a B C03~aBaeMoi1 

cxevie cPYHKQl10HaJIhHOfi QeJIOCTHOCTI1 TenJIOBoi1 3JIeK­

TpOCTaHQl111 I1CnOJIh30BaHhI 3JIeMeHThI, BJII1RIOIll,l1e sa 

BhmOJIHeHl1e QeJIeBoi1 cPYHKQl111 T3C - 6ecnepe6oi1Horo 

cHa6meHl1R nOTpe6l1TeJIefi 3JIeKTpI1QeCKoi1 I1JII1 3JIeK­

TpI1QeC Koi1 11 TenJIOBoi1 aaeprneii Heo6xo~I1MOrO rca Qe ­

CTBa B COOT BeTCTBl111 C Tpe6oBaHl1RMl1 nOTpe6I1TeJIei1. 

~JIR n p a K T I1Qe CK o i1 peaJIl13aQl1l1 JIOrI1KO-BepORTHOCT­

HhI X MeTO~OB paapafioransr cneuna.m.asre nporpasor­

Hh l e cpencrsa. 

~JIR npmee p a paCCMOTpl1M c xesr y I1ry- 4 5 0 Cenepo ­
3ana~Hoi1 T3U (r. Caarcr-Tlerepfiypr), npe~CTaBJIeH­ 450 I 
Hy IO B [6]. ~JIR OQeHKI1 Ha~emHOCTI1 CI1CT eMhI anepro­

c Ha6meHl1R (pnc. 1) TenJIOBaR cxexra nepepafia-n.mae 'rca 

B cxexry cPYHKQI10HaJIhHoi1 QeJIOCTHOCTI1 (puc. 2), noxa­

3hIBaIOIll,YIO nee 3JIeMeHThI CI1CTeMhI co CBR3RMl1 M em~y 

HI1MI1. Cxesra cPYHKQI10HaJIhHoi1 QeJIOCTHOCTI1 - 3TO cne ­

Ql1a JIhHa R 3HaKOBaR CI1CTeMa Onl1CaHI1R yCJIOBI1i1 pa6o­

Tocnoco6HOCTl1 3 JI e M e H T OB cTpyKTypHO-CJIOmHhIX 

CI1CTeM, paapafioraaaaa npodieccopoxr Moacaeasrsr A. C. 
11 peaJIl130BaHHaR B nporpasomoa KOMnJIeKCe CTpyK­

TypHO-JIOrI1QeCKOrO MO~eJIl1pOBaHI1R Ha~emHOCTI1 11 

6e30naCHOCTl1 CJIOmHhIX CI1CTeM. 

Ha pnc. 2 0603HaQeHhI cPYHKQl10HaJIhHhle s epum­

Hhi (oKpymHOCTI1 60JIhlllerO paasrepa) , asrpaxcaio­
Ill, l1 e YCJIOBI1R peaJIl13aQl1l1 pa6oTocnoco6HOCTl1 

KOHKpeTHhix 3JIeMeHTOB. Hanpaxrep, cPYHKQI10HaJIh­

HaR BepWI1Ha 2 coo-rse-rcmyer anercrporeneparopy 
f TY - 2, KOTOphIi1 peanaaye-r pafio-rocrrocotinoc-rs B 

CJIyQaRX, Bo-nepBwx, co6cTBeHHoi1 pa6oTocnoco6Ho ­

CTI1 , a TaKme npl1 o6eCneQeHl1l1 pa6oTocnoco6HOCTl1 

ra30Typ6l1HHOrO ~Bl1raTeJIR rT~-2. Taroxe aa cxerae 

0603HaQeHhI cPl1KTI1BHhie aepunrast (oKpymHOC TI1 

MeHhwero paaaepa) , nOKa3hIBaIOIll,l1e YCJIOBI1R peaJII1­

3aQl1l1 pa6oTocnoco6HOCTl1 H eCKOJIhKI1X 3JIeMeH ­

TaB. Hanprorep, cPl1KTI1BHaR a epnmaa 1 0603HaQaeT , 
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PHC. 1. npHHw mHan&HaR tennoeee cxeMa nrY-450 
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7 3HEPfOBE30ITACHOCTb J1[ OXPAHA TPY~A 

~KOH 11J111 3J1e K ­

XO,llI1MOro xaxe­

! rroTp e6I1Te Jl e i1:. 

KO- BepORTHOCT ­

asre nporp axoa­

' Y-450 Ces e po­
, rrpe,llCTaBJIeH­

ICTeMbI aaepro-. 
epa6aTbIBaeTCR 

: (pnc. 2), noxa­
BR3RMl1 Mem,lly 

OCTl1 - 3TO crre ­

YCJlOBI1M p a 6o­

'PHO -CJlOmHblx 

:om a eBbIM A. C. 
UJleKCe CTpyK­

Ia,llemHOCTI1 11 

IbHble BepII1l1­

), supaacaro­
ocnoc06HOCTl1 

° YHKI..\110Ha Jl b ­

poreHepaTOpy 

nocobuoen, B 

iOTocrroco6Ho ­

oc rroco6HOCTl1 

:me aa cxeve 
(oKpymHOCTI1 

JIOBI1R peanx­
:I1X 3J1eMeH ­

0603Ha'IaeT, 

PHC. 2. CxeMa epYHHqHOHanhHoH qenocTHOCTH CHCTeMhI 

Tafirnrua 1 

PeaJ1l13aI.\I1R CI1CTeMHOH CPYHKI.\1111 3J1eMe HTaMI1 

2 

35 

45 

<:PI1KTI1BHaR BepWI1Ha 

3 JIe KTpOr e HepaTOp fTY-2 
(cj) YH KI.\110H a JIbHaR Be p W I1Ha ) 

¢I1KTI1BHaR Be p W I1Ha 

KOH,lleHCaTHbIM aacoc nepaoro 
nom-eva (cjJYHKI.\110HaJIbHaR BepWI1Ha) 

Y CJIOBl1e peaJIl13aI.\1111 r eH epl1pOBaHI1R HOMI1HaJIbHOM MOII.\HOCTI1 T3C 
(450 MBT) : B paborocnococaox COCTORHI1I1 ,llOJImHbI HaXO,ll I1TbCR 
O,llHOBpeMeHHO Bee Tpl1 an ercrporenepa-ropa 

Y CJIOBl1e peaJIl13aI..\1111 pa60Tocrroco6HOCTI1 anexrporene paropa fTY­ 2 : 
B paoorocnocooaov COCTORHI1I1 ztonxcea HaXO,llI1TbCR caM anex rpore­
aeparop, a TaKme ra30Typ611HHbIM ,llBl1raTeJIb fTLI:-2 

YCJIOBl1 e peaJIl13aI.\1111 CI1CTeMHOM C!)YHKI.\1111 6 JIOKOM KOH,lleH CaTHbIX 
HaCOCOB : B pafio'rocrtocotinow COCTORHI1I1 ,llOJIJKHbI Ha XO,llI1TbCR ,llBa 113 
rpex aacocon 

Y CJIOBl1e peaJIl13aI.\1111co6CTBeHHOM pa60Tocrro c o6HOCTI1 KOH,lleHCaT­
noro aacoca nepsoro rrO,llbeMa 

'ITO ,llJIR 0 6eerre'IeHI1R cjJYHKI..\110Hl1pOBaHI1R CI1CT eMbl 

B pafio-rocnocofinoxr COCTORHI1I1 ,llOJImHbI HaXO,llI1Tb­

CR an ex-rp orenepa-rop fTY - 2, anercrporeneparop 
fTY-1 J1 anercrpore nepaTOp ITa pOBOM Typ6J1Hbl O,llHO­

BpeMeHHO. 

IIpJ1Mep p aCIIII1cjJpOBKJ1 3JIeMeHTOB, 0603Ha'IeHHblX 

aa pnc. 2, H YCJIOBI1M peaJIJ13aI..\J1J1 I1MJ1 CI1CTeMHblX 

cj)YHKI..\J1M np encras.nen B Ta6JI . 1. OCHoBHoe Ha3Ha'IeHJ1e 

cxevrsr - noxaaa-n, BJ1,ll cBR3eM Mem,lly 3JIeMeHTaMJ1. 

YKa3aHHaR cxexa, a 'raiorce 3Ha'IeHJ1R noxaaare.nen 
Ha,lleJKHOCTH COCTaBJIRlOll.\J1X ee 3JIeMeHTOB BBO,llRTCR B 

nporpaxray pacxera, rzte 11 rr p0J13BO,llJ1TCR BbI 'II1CJIeHJ1e 

yxaaanasrx noxaaa-reneri B ceM CJ1CTeMbl B I..\e JIOM . 

Ilpioaep orofipaacenaa p e 3 YJIb TaTOB p a c -r e r a noxaaare­

JIei1: H a ,ll em HOCT J1 ,lleMOHCTp J1p yeT p n c. 3. 

u -r-r-r-r-r-ror'-II'-'-'-'-~-'-~-'-'-T-T -T-T-r-r-r-r-r­
I I I I I I I I I I I I I I I I I I I I I I I I I I I 

1 -:- -~ -:- -:- -:- - : -:- -:- -: -:- -: - ~ - ~- ~-~ -~ - ~ - t - t -+-+-t-t-r-}-~-~­
I I I I I I I I I I I 1 I I I I I I I I I , I I I I I 

0.5 -~ - ... - ... -~- ... -I _1--4_ .... ... - .... - ... - ... - ~ - ... - .. - .. - .. -.- +- .. - + - + -+ - .. -10--,,­
I I I I I I I I I I I I I I , I I I I I I I , I I I I 
I I , , , I I I I I I f I I I I I I I , I I I I I I 

PHC. J. PaclfiirHhle 3HalfeHHR Ha,qeJ/(HOCTH CHCTeMhI 
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8\ 3HEPfOBE30nACHOCTlb MOXPAHATPY.ll\A 

11pMMeqaTeJIbHO, "ITO KpOMe C06CTBeHHO KOJIMqe­

CTBeHHbIX nOKa3aTeJIe~ Ha~efKHOCTM MJIM 6e30naCHOCTM 

CTpyKTypHO-CJIOfKHbIX CMCTeM nporp a ra st a n03BOJIHeT 

BbI~eJIMTb 3HaqMMOCTb M BKJIa~ KafK~OrO COCTaBJIHfOIl.l,erO 

3JIeMeHTa B crpyxrypnyro Ha~efKHOCTbMJIM 6e30naCHOCTb 

CMCTeMbI (pMC. 4, 5). 3TO naer B03MOfKHOCTb onpenernrrs 
HaM60JIee aaxcnsre 3JIeMeHTbI CMCTeMbI. BHOCHIl.l,Me HaM­

60JIbWM~ BKJIa~ B ofiecne-reaae ee Ha~efKHocTM MJIM 6e3­

onacnocrn, M B npouecce npoercrnposamer CMCTeMbI o6ec­

neqMTb pe3epBMpoBaHMe YKa3aHHblx 3JIeMeHTOB MJIM 

aKueHTMpoBaTb Ha HMX BHMMaHMe npM 3KCnJIyaTaUMM 

yxce c03~aHHo~ CMCTeMbI B nnane nposeneana penna ­
MeHTHbIX pa60T M ofiecneseana aanacasrx xacreii. 

U 
1 >­ _ 

0,1 -

.. -
--~--­ "'I 

1 1 J 4 .. ., l) 11 Iii 1 ZI" 4 1 "1 .... 4q ~ 100 101 W "" .. 1&6 ., 

PHC . 4. PaC'IerH&1e 3Ha'leHHR 3Ha'lHMOCreH H BKna,qoB 
3neMeHrOB B o6tqylO Ha,qeHlHOCr& CHCreM&1 

om ------- ------ -- -- _~-­

""' f -----------------------------------------­- ------ -------- - ----------------------­

- - - . -- - - -----~- . - ~ - - ~-- ~ - ~- - - -- --- -- - - ­

----- - - - - ----- - -- ----~---- - -- - - - - - --- ­
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PHC . 5. PaC'IerH&1e 3Ha'leHHR nonOHlHren&H&IX BKna,qOB 
3neMeHrOB crpyKrypHo-cnOHlHOH CHCreM&1 

110HHTMH « Ha~efKHOCTb» M «6 e 3 0 n a CHOCT b » HeJIb3H 

B3aMM03aMeHHTb, TaK KaK Ha~efKHOCTb xapaxrepaayer 
CBO~CTBO CMCTeMbI coxpauars pafiorocnocofinoc-n, npn 

WTaTHbIX CMTyaUMHx, a fieaonacaoc'ru - cnocotinocri, 
CMCTeMbI He rrpMqMHHTb yuiepfia 60JIbWOrO MaCWTa6a 

orcpyzcarouren cpene M caMO~ ce6e. 110 M MM O CM e w e H MH 

3TMX nOHHTM~ 3aqaCTYfO 3a 6e30rraCHOCTb CMCTeMbI 

BbI~afOT ee OTKa30YCTO~qHBOCTb. 110 B b l w e HHe nazi e ac­

HOCTM 3JIeMeHTOB, BBe~eHMe CTPYKTypHO~ M B peMeHHO~ 

M36bITOqHOCTM, npnraeaeaae B3aMM03aMeHHeMOCTM M 

BOCCTaHOBJIeHMH, a raxxce zrpyrne MepbI ra paar npyrcr 
TOJIbKO OTKa30YCTO~qM BOCTb CMCTeMb I, TO e c'rs ee crro­

C06HOCTb rrpaBMJIbHO ¢yHKUMoHMpOBaTb rrpM OTKa3ax 

HeCKOJIbKMX 3JIeMeHTOB. O ~HaKO ~JI H CT pyKTypHO­

CJIOfKHbIX CMCTeM xa paxrepaa B03MOfKHO CT b CJIOfKHbIX 

(MHorOKpaTHbIX) KOM6MHaUM~ C06bITM~, Bep OHTHOCTb 

xazcnoro M3 KOTOpbIX MaJIa, a B c y MMe T aKMX C 06bITM~ 

Ha6MpaeTCH HeMaJIO. Y CMJIMH , na np aaneansre a a n OBbI­

ureane OTKa30YCTO~qMBOCTMCMCTeMb I, Heo6xo~MMbI , HO 

He~OCTaTOq HbI ~JIH 06eCneqeHMH ee 6e30rraCHOCTM. 

.IJ:afKe cneuua.nsnsre CMCTeMbI KOHTpOJIH M 3aIl.l,MTbI, 

opMeHTMpOBaHHbIe na rrpOCTO~ nepefiop B03MOfKH b IX 

onacnsrx cMTyaUM~, He MoryT rapanrnpoaa'rs 3 aIl.l,MTbI 

CMCTeMbI OT rrpOM3BOJIb HbIX KOM6MHaUM~ OTKa30B, 

aapyurennri npaan.n 3KCnJIyaTaUMM M MHbIX nefinaro­

rrpMHTHbIX B03~e~CTBM~. 

B MO~eJIHX Ha~efKHOCTM CJIOfKHbIX TeXHMqeCKMX 

CMCTeM OCHOBHyfO POJIb urparcr 3JIeMeHTHbI~ COCTaB 

cncrexn.r, CBH3M MefK~y 3JIeMeHTaMM, pefKMMbI pa60TbI 

CMCTeMbI M T. n., a B npOOJIeMe oe30rracHocTM na nepaox 
n.nane ~OJIfKHbI Haxo~MTbCH TaKMe He y-urrsraaesn-te B 

TeopMM Ha ~efKHOCTM KOMnOHeHTbI, KaK cpezia, B KOTOPO~ 

¢yHKUMoHMpyeT CMCTeMa, 3aIl.l,MTHbIe coopyxcenna, 
He6JIarOnpMHTHbIe BHeWHMe B03~e~CTBMH, yMbIWJIeH­

nsre MJIM 6e30TBeTCTBeHHbIe ~eikTBMH qeJIOBeKa. 

CneUMaJIMCT no 6e30rraCHOCTM ~OJIfKeH paCCMaTpMBaTb 

« rr CMX OJIOr M fO ~HBepCaHTa » , TO ec n, nponysrsraar-s. 
KaKMM 06pa30M CMCTeMa MOfKeT 6bITb npnsezreaa B 

orraCHoe COCTOHHMe, B OTJIMqMe OT CneUMaJIMCTa rro 

Ha~efKHOCTM. 3a6oTHIl.l,erOCH 0 coxpanemm ee pa60TO­

cnocotiaocrn [1]. 
11pM npoexrnpoaaaaa CTpyKTypHO-CJIOfKHbIX 

CMCTeM M pa3pa6oTKe aJIrOpMTMoB ynpaBJIeHMH HMH 

~OJIfKHbI 6bITb TIl.l,aTeJIbHO paccraorpeasr see MHOfKeCTBO 

onacnsrx COCTOHHHi1 , a TaKfKe JIOrHKa HX B03HMKHOBe­

HMH (noxcap, B3pbIB M T. zt.). 3HaHMe YCJIOBH~ B03HHKHO­

BeHHH He6JIarOrrpMHTHbIX B03~ei1cTBMi1 n03BOJIHeT paa­
pafiora-n, fieaonacusni aJIrOpMTM ynpaaneana cHcTeMo~ 

M aafinarospeaenao npanrrrs coo'raerc'rayrourae MepbI 

aannersr. 
IIpM ouenrce 6e30nacHocTH CJIOfKHbIX CHCTeM B03HH­

xaer np06JIeMa rrOJIyqeHMH o6beKTMBHbIX CTaTHCTHqe­

CKMX ~aHHbIX 0 6e30TKa3HocTM 3JIeMeHTOB, BXO~HIl.l,HX B 

COCTaB CTpyKTypHO-CJIOfKHOi1 CMCTeMbi. TaKaH HHCPOP­

MaUMH aa-rac'ryro JIM60 soofiute orcyrcrayer, JIH60 TPY~­

aoztocrynaa. B 3TOM c.nyxae npencraairn, B03MOfKHOCTb 

pa3BHTHH aaapnn, HCnOJIb3yH ¢yHKUMfO a.nrefipsr 
JIOrMKM. MOfKHO. O~HaKO oueHMTb BepoHTHoCTb peaJII13a­

UMM neraraunoro C06bITMH M pHCK HeJIb3H. MOfKHO 

6bIJIO 6bI npe~JIOfKHTb nponaaec-nr o6beKTMBHyfO 

ouemcy yCJIOBHi1, xoropsre OKa3bIBafOT HaM60JIbWee 

BJIMHHMe Ha B03HHKHOBeHMe HeraTMBHoro C06WTMH . 

MHaqe roaopa, ortpene.nrrn, rpaxropsr. nozmeacaume 

rrpnoprrre'rnosry yvery. OueHMBaH sec H 3HaqMMOCTb 

xaxcnoro yCJIOBHH, MOfKHO BbI~eJIMTb C06bITHH, aa KOTO­

p we CTOHT o6paTHTb nepBocTeneHHoe BHMMaHMe. H 

on pe~eJIHTb, C KaKMMM 3JIeMeHTaMM TeXHHqeCKO~ 

CHCTeMb I OHM CBH3aHbi. 

06eCneqeHHe Ha~efKHocTH M 6e30nacHocTH rrpo­

MbIWJIeHHbIX T 3C na CTa~MHX npoexrapoaauaa, 

M o~epHM3a UHH H 3KCnJIyaTaUHM HBJIHeTCH O~HOi1 H3 

H a M6 0 JI e e aKTyaJIbHbIX aanax, C KOTOpbIMH npnxo­

~HTCH CTaJIKMBaTbCH npoeKTHpOBIl.l,HKaM 11 rrepcoaany 

TerrJIOBbIX 3JIeKTpOCTaHUI1i1. Tpa~HUHOHHbIe MeTO~bI 

o nenxn Ha~efKHOCTM H 6e30rraCHOCTM T3C OCHOBaHbI 

H a HopMaTMBHO -TeXHMqeCKHX ~OKYMeHTax, TaKHX 

KaK, aanpnraep [7- 9], xo-ropsre H e B nOJIHO~ Mepe yqM ­

TbIBafOT a ce oco6eHHOCTM HCCJIe~OBaHMHCTpyKTypHO­

CJIOfKHbIX CMCTeM , TaKMMM oco6eHHOCTHMM, KaK rrpa­

BHJIO, HBJIHfOTCH yqeT crpyrcrypuoro nOCTpoeHHH 

CHCTeMbI, BJIHHHHH OT~eJIbHbIX 3JIeMeHTOB aa q)yHK­

UHOHMp OBaHMe CMCTeMbI B ueJIOM, oueirxa 3HaqHMO­

c'reji H BKJIa~OB 3JIeMeHTOB B c'rpyrcrypnyro aanexc­

H OCTb H 6e30naCHOCTb CMCTeMbI, ortpezte.nenrre ueJIe~ 

60JIee KOHKpeTHoro cocpeno-rouenna MaTepMaJIbHbIX , 

TeXHMqeCKMX M ¢ MH a H COB bIX yCHJIHi1 no noasnueunro 

Ha~efKHOCTH H 6e30naCHOCTM T 3C. 
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I03BOJIHeT pa3­

em i H CI1CTeMoi! 

BylOilll1e Mepbl 

CI1CTeM B03HI1­

x CTaTl1CTI1'le ­
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repaansnsrx , 
noasnueamo 

Hcnorn.aoaamre JIOrI1KO-BepOHTHOCTHbIX MeTo,n:OB , 

anarrrnposaa a stx B armapa-raora KOMrrJIeKCe c'rpyrcryp­
HO-JIOrl1'leCKOr O Mo,n:eJIl1pOBaHI1H, H e TOJIbKO H e rrpOTI1­

aope-nrr TpeOOBa H I1HM HOpMaTI1BHO-TeXHI1'leCKoi! ztoxy­
MeHTa~l1l1 , HO 11 pacxpsrsaer OOJIee Wl1pOKJ1e B03Mom­

HOCTH 11CCJIe,nOBaTeJIHM 11 J1HmeHepHoMy nepconany no 

oueaxe Ha,n:emHOCT J1 11 o e 30naCHOCTJ1 001> e KTOB , 1l03BO­

JIRR CKOH~e HTp J1pOB aT b BHJ1MaHJ1e Ha Ollpe,n:eJI eHHblX 

3JIeMeHTax B IlJIaHe J1X p e 3 epBl1pOBaHJ1H, epOpMHpOBa­

HJ1H He06xo,nJ1MbIX KOMIlJIeKTOB aan acn o ro I1MywecTBa 

(3MIl), IlJIaHJ1pOBaHJ1H per.naraem- asrx p aOOT 11 zip. 
TaKJ1M 00pa30M, JIOr J1KO - Bep OH T HOCT H b le MeTo,nbl 

RBJIHlOTCR HaJ100JIee 3epepeKTJ1BHbIM I1 ,nJIR aHaJI l13a 

CTpyKTypHO-CJIOmHbIX CJ1CTeM J1 M ory T ObITb p e KOM eH­

zronansr K IlpJ1MeHeHJ1lO J1HmeHepHO-T eXHJ1 'l e CK o M y 

nepcoaa.ny, 3 a HJ1M a lOweM Y CR IlpOe KTl1pOBaHJ1 e M J1 3KC ­

IlJIyaTaQJ1ei! npOMblWJIeHHblX T ellJIOB blX 3JIeKTp l1'le ­

CKHX CTaHQJ1i!. 
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Logical probabilistic methods for sa fe ty and reliability es ti mat ion of complex systems 
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We present current research approaches for safety and reliabi lity estimation of complex systems such as thermal power sta­
tions. Logical probabil istic methods have many advancements in application to quantitative assessment of safety and reliabi ­
lity potential of power plants. 
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