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PoAb aTOMHbIX IAEKTPOCTaHLMIA B IAEKTPOCHAO-
XKeHun YKpauHbl 1 0e30MnacHOCTb MX IKCNAyaTaLmm

B.B. lleB4eHKO, KaHA. TEXH. HayK, AOLEHT
P.B. Aybsira, cTyAeHT

HTY «XapbKoBCKUI NOSIMTEXHNYECKUIA UHCTUTYT», YKpanHa

BBepeHue

€BOCITOJTHUMOCTb ¥ HEPaBHOMEPHOCTh pac-
MpeieeHUs] MCKOMaeMbIX 3HEPrOHOCUTE-
Jiei TI0 3eMHOMY IIapy ¢ KaXIbIM TOIOM BCe
OouibIlle OECITOKOUT YEJIOBEYECTBO U CTABUT BOITPOC
O HEMEUTIEHHOM BBISIBIEHUM M TIPAKTUYECKOM HC-
ITOJIb30BaHUHU BO30OHOBIISIEMBIX UCTOUHUKOB 3HEP-
ruu (BUD) uist penieHUs 3HEPreTUIECKUX IIpo0JIeM.
ITo onleHkamM MeXIyHapOIHOTO 3HEPTreTHYECKOTrO
areHTcTBa (MDA), mnepBUYHBIE 3HEPrOHOCUTENU
WJIY, KaK MPUHSTO MX Ha3bIBaTh, KJIAaCCUYECKHE UC-
TOYHUKH TTOJIyYEHUS] SHEPTUU COCTABJISIIOT CETOIHS
OCHOBY 3JIEKTPOHEPreTMKH Bcex crpaH. 1o maH-
HBIM MDA, 351eKTpOoCTaHIIMM pabOTalOT Ha TaKHX
BUIIaX TIEPBUYHBIX SHEPrOHOCUTENEH: HA HehTH —
38%, na nipupomHoM rase — 20%, Ha yrine — 27%,
4yTO cocraBiser 85% or obiei BIpabOTKU HEp-
ropecypcoB. OcranbHble 15% npuxonsarcs Ha ADC
U Ha 3JIEKTPOCTAHIIMM, paboTalolie OT BO30OHOB-
JIIEMBIX UICTOYHUKOB 3Hepruu. [1oBbIIIEeHNIO MHTE-
peca K BUD criocoO6cTBOBAIO TaKXKe MOIOPOXAHUE
¢ 70-x romoB 20 BeKa KJIaCCUYECKUX SHEPTOHOCUTE-
Jeit (ocobeHHO He(TH), KOTOpOe, B CBOIO OYepeb,
BBI3BAJIO COKpallleHUe MCITOJIb30BaHUSI MUHEPAJIb-
HBIX TOIUTMBHBIX PECYPCOB IUISl BBIPAOOTKM 3J€K-
Tpo3Hepruu. CeromaHs 00beM T00BIYM U CTOUMOCTh
9HEPTrOHOCUTEJIEN B 3HAYUTEIILHOW Mepe OTpenesisi-
JOT TEHAEHIIMIO Pa3BUTHS S3HepreTuku Mupa. Kpome
TOTO, TETUIOBasi ¥ aTOMHasi SHEPTeTUKU BBI3BIBAIOT
3HAYMTENbHbIE HapylleHUs] B OKpyXalolleh Tpu-
POIHOM cpene, ¥ yBeJIWYeHHE MacIiTaboB IPOU3-
BOJICTBA 3JIEKTPOSHEPTUM Ha 0a3e OpraHMYeCcKOro
TOILUTMBA MOXET IPUBECTH K IJI00AIbHBIM 9KOJIOTH-
YeCKUM ITOCJIEJICTBUSIM ISl BCEH IUIaHETHI.
VYKkpaHa —  3HeproHarpyXeHHasi CTpaHa.
Hecmorps Ha pe3kmii cria POMBIILIEHHOIO IIPO-
M3BOJCTBA B IIOCTCOBETCKME BpeMeHa, Iorpeoiie-
HMeE 3JIEKTPOIHEPTUU HENPEPHIBHO PacTeT, ¥ BOIPOC
3HEPreTUYECKOro 00ecriedeHusl MOCTOSTHHO TpedyeT
pemeHust. OCHOBOM 3HeproobecriedeHus: YKpauHbl
sapisercd aroMHas (52%) v TerioBas 3HepreTHKa
(0x051040—42%). O611ast MOIIIHOCTH 13 ycTaHOBIIEH-
HBIX 3Hepro6;10koB Ha 4 ADC YKpauHBbI COCTABISIET

11800 MBr, [1]. Ho u3-3a HENOJIHOrO MaTepraJbHOTO
obecrieyeHust SIIEPHOTO HEPreTHYeCKOro KOMILIeK-
ca Ykpaunabl ADC He UMeH CpeacTB ISl TIPOBee-
HUS CePhe3HBIX PEMOHTHBIX paboT, 10CTaTOYHOM 3a-
KYIIKM aTOMHOTO «ToIuIiBa» — TBBJI-0B, co3naHus
0a3 wig ux cyxoro (WiH Jitoboro apyroro) croco6os
XpaHeHus Tociie cpoka ux paborbl. B Onmxkaiiiuee
BpeMsI B YKpalHe MOXeT BO3HUKHYTh BOIIPOC O JI0-
CTaTOYHOM cTeneHu 6e3onacHocTy ADC, 0 TexHUYe-
CKO¥M BO3MOXHOCTH MX 3KCIUTyaTaliu. B Hacrosiiiee
BpeMsI 1iepBbie 010k ADC TpeOyroT HeMeUIeHHOMN
MozepHu3alMKi. [1o MHXeHepHO-3KOHOMHYECKUM
onieHkaM [1], MomepHU3aLMsl OQHOTO 3HEprodyoka
ADC onenuBaercs B 130 M mosut. Hayare! eaHmy-
Hble pabOThI, HAIIPUMEP, PEMOHT M MOAEPHU3ALIMS
rpoBezieHbI Ha 3 6s10Ke 3anopoxckoit ADC, HO 310
He pelllaeT npobJieM aTOMHOM SHEPreTUKH B LIEJIOM.
AHAJIOTUYHO CIIELMATMCTBI OLIEHUBAIOT U COCTO-
sHue teruiosHepretrku (TOC, TALI). Ha 104 snep-
reTMYecKux 0JIOKax Teruio3JIeKTPOCTaHIIuM, pabo-
TaloIMX Ha yrie, 96% obopynoBaHHs OTpabOTaIO
IIPOEKTHBIN pecypc, a 73% npeBbICWIM rpaHUYHbIN
pecypc. KITJI cranumit causmics a0 30—35%. TOC
YKpauHBl He paccuMTaHbl Ha paboTy NpH CXMra-
HUM BBICOKO30JIbHBIX HU3KOKAJIOPUIHBIX YIJIEH,
KOTOpBIE 100BIBAIOTCS CErOAHs B YKpauHe, I03TO-
MY TIPUXOIMTCSI ITPUOOpeTaTh MMITOPTHBIM YIOJb.
HeobGxomuMbIii yroib e€cTb B HEKOTOPBIX IAXTax
JoHbacca, HO MHOTHE 1LIAXThl 3aKPbITHI, a APYTUe pa-
0OTaIOT B peXMMe TIOCTOSIHHBIX aBapUid, 4TO TaKxKe
He CITOCOOCTBYET YBEJIMYEHUIO HOOBIYM yIIIst U 00e-
CIIeYeHMs] UM TeruioaJieKTpocTaHlmii. KpoMme Toro,
Ha ykpanmHcKux TOC OTCYTCTBYIOT ra300YMCTHBIE
COOPYXEHMs], YTO IPUBOLHT K 3HAYUTEILHOMY BbI-
Opocy B arMochepy OKCHIOB a30Ta, ABYOKMCH CEphbl
u T.a. To ecTh M TeIrwioBasi HEPreTUKa HaXOIUTCS
B COCTOSTHUH, GJIM3KOM K TEXHUYECKO# KaracTpode.
Vka3zaHHBIe I1pOOJEeMBI UMEIOT OOIIEeMUPOBOE
3HayeHue. M 1moMcK HOBBIX MCTOYHUKOB SHEPIUU
TaKXe CTaJl BOIIPOCOM OOIIIEMUPOBOTO 3HAYEHHMSI.

Pe3ynbraThl UCCNeaoBaHun

B cenrsope 2011 r npe3sumeHT YKpauHbI
B.®. SInykoBMY Ha 3aceqaHMM TI0 BOIIPOCAM siiep-
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omacHoct (66 Ceccuss OOH, CIIIA,
JK) HayajJ CBO€ BBICTYIUIEHHWE C TOTO,
U O TIPUCOENMHEHUN YKPauHbI K UHU-
MPOBENEHHUS] CTpecc-TecToB (IIpoBep-
IEXHOCTh B 3KCTPEMAJIbHBIX YCJIOBUSIX)
IIpe3umeHT NpU3Baj cO3MaTh B YKpauHe
DOIHBIN LIEHTP IO UCCIIEAOBAHUIO PUCKOB
BaHMSl SINEPHOM SHEPTrUU, YYMUTHIBAS,
AHE €CTh OITBIT JUKBUIALIMU MOCIEACTBUM
a TIOCTPaNaBIIUX TEPPUTOPUSIX, a TAKKe
[EHCTBOBAaHMIO MEXaHU3MOB OOMEHa MH-
eil U MOBBIIIEHUIO CTaHIapTOB Oe3omac-
€XIYHApOIHOTO areHTCTBA IO aTOMHOM
(MATATD) [4].
ACHOCTb aTOMHOM 9HEPreTUKU BHOBb OKa-
IEHTpe BHUMaHMsI MUPOBOTO COO0IIECTBa
ro, Kak B pe3yjbraTe pa3pylIMTeIbHOTO
cenusi B Smonuu 11.03.2011 . u mocie-
'0 32 HUM IiyHamMu Ha ADC «Dykycuma- 1»
JMKCHPOBaHa Cepusl aBapuii, BBI3BAaHHBIX
M3 CTPOSI CUCTEMBI oxtaxkneHus. Ha ctaH-
BBISIBJIEH PSIZI yTe€UYeK PallOaKTUBHBIX Be-
'0 32CTaBWJIO BJIACTH 9BaKyMPOBATh JIOAEH
rHocTel craHMM. [lo3gHee crana MmosiB-
ibopMaiusi 06 0OHapyXeHUHU B psiie pai-
'HUM paIyO0aKTUBHBIX 2JIEMEHTOB, B 4aCT-
YTOTIOB Mi01a U 11e3Us1, B BO3IyXE, MOPCKOM
0¥t Boze, B mponykrax. Ha aty curyauuio
ajia cienylonas peakims:
cek OOH Ilan Im MyH ormeTwrI:
'HUE SIIepHO 6€30MmacHOCTH TpebyeT Tak-
*HUSI BO3MOXHOCTEM COOTBETCTBYIOIIUX
uuii. B yactHoctu, MATAT®D mnpusBaHO
3 3TOM LIEHTPAJIbHYIO poJib. Takke HeoO-
praHM3alys 3allUThl SIIePHBIX 00bEKTOB
KHBIX «IIpeIHAMEPEHHBIX» aTaK».
Ba MATAT®D IOxkusa AMaHO OTMEYaer,
3IsieMble MU KOMITAHUYM JTOJDKHBI CPOY-
CUTb HAJIIeXHOCTb SIIEPHBIX OOBEKTOB,
ATD Oynmer urpath PYKOBOISIIYIO POJIb
[ KOHTPOJIS 11O BBIMOJTHEHUIO CTAHIAPTOB
octd ADC 1o BceMy mMupy. PykoBoncTBo
3a TOTPe0OBAJIO Y KOMITAHMIMA, SKCILTyaTH-
(nepHbIe OOBEKTHI, IPOBECTHU CTPECC-TECTHI
Ueii cepbe3HBIX IPUPOIHBIX KATAKIU3MOB.
YHUSI HaMepeHa T0OUTBCS CaMOr0O BEICOKO-
} YDOBHSI HaIeXKHOCTU aTOMHBIX 3JIEKTPO-
C yyeToM mocienctBuii aBapuu Ha ADC
Me, 3asIBUJT SITOHCKUIA npeMbep-MUHUCTP
Hopa. CnenaHbl «mepBble IIaru»: IO-
WHATBIX IIOCJIE aBapUU 3KCTPEHHBIX Mep,
[ yXe paboTaer IUIaH, o KOTOpOMY Hallko-

HaJIbHOE YNPaBJIeHUE 0 aTOMHOI SHEpPreTHUKe BbI-
BEJIEHO U3 ITOTYMHEHUSI MUHUCTEPCTBA 9KOHOMUKH,
TOPrOBJIM M IPOMBILLIEHHOCTH, YTOOBI M30eXaTh
KOMMEpLUAIU3alMM OTPaciyd M cAearh LIeHTpa-
JIM30BaHHBIM KOHTPOJIb ee Oe3onmacHocTH. (OnHaKo
ClieIyeT OTMETHUTb, YTO MapaulelbHO STMoHUs uc-
TIOJIb3YET BCE CBOM IEPEI0BbIe TEXHOJIOTUH [UIsl pa3-
paboTKX BO30OHOBIISIEMBIX MICTOYHUKOB SHEPTHM. )

4. Bo ®panuuu Ha 58 Giokax ADC BbIpaba-
ThIBaeTcs okosio 80% sHepruu. [Toatromy Bompo-
Chbl 0€30MacHOCTH TPeOyIOT 0coOOro BHUMAHUS.
®paniy3ckasi sHepreTudeckass kommnanusi EDF,
KoTopasl 3Kcruryarupyer ¢dpaHiysckue ADC, ne-
toM 2011 r. mpoBena cTpecc-TeCThl Ha aTOMHBIX
2JIEKTPOCTAHIIUSX U TI0 Pe3yJIbTaTaM yIOCTOBEPU-
J1ach B MX HAIEXKHOCTH, YTO TapaHTUPYET UX 0e30-
nacHocTh. B ceHTs6pe 2011 . Ha UHTEpHET-CcaiiTe
YrpaBieHus 1o gaepHoi 6e3omacHocTy @paHIun
ObUIM OMYOJMKOBaHBI HOKJIaAbl 00 ypoBHe 0e3-
ormacHocTH 80 (bpaHIy3CKUX SIIEPHBIX OOBEKTOB
TOCJIe TIPOBEPOK, KOTOPbIe OBLIU MPOBEIEHBI MO~
cie aBapuu Ha AmoHcKoil ADC «Dykycuma-1»,
Ha npennpuatusx EDF, B snepHoi Kopropaluu
Areva v B npyrux kommnanusx. Kommnanus EDF co-
obmwmra: «B ToM, 4TO KacaeTcst mpeaynpeauTesb-
HBIX Mep 1O 3alIUTe OOBEKTOB OT 3eMJIETPSCEHUI
Y HABOJHEHUM, HBIHEIITHUMN YPOBEHb HAEXHOCTH
MpeACTaBIsIeT MOCTATOYHBIM 3amac». IIpu 3TOM
KOMITaHUS TIpeiaraeT IpeanpuHITh TOTOJHU-
TeJbHbIE Mepbl 0€30IMacHOCTH, YTOOBI M30eXaTh
SITIOHCKOIO CLIEHApUS: YCTaHOBUTh aBTOHOMHBIE
HAacOCBl, YTOOBI 3alIUTUTh MCTOYHUK OXJIaXIe-
HUSI, TIOCTaBUTh 3JIEKTPOTE€HEpaTOPhbl ISl MUTa-
HUST KaXIOrO TPEANPUSTUS U co3aTh «SnepHble
CHJIBI OBICTPOTO pearupoBaHUsS» 24-4acOBOU To-
TOBHOCTH.

5. Mexny TeM, mocie aBapuu Ha «Dykycume»
Tepmanus u IlIBeiiiapusi roTOBSITCS 3aKPHITh CBOU
ADC, HECKOJIbKO JpYIMX CTpPaH OTKa3bIBAIOTCS
OT CTPOUTEIBCTBA HOBBIX PEAKTOPOB, HO CTapaloT-
Cs1 paCTSIHYTh CPOK CJIYXOBI YK€ CYIECTBYIOIIUX.

6. B To xe Bpemsi Poccusi pelnira npomiuTh
0o 45 ner cpok CiyXObl ‘11 aTOMHBIX pPeaKTopOB
U3 TOKOJIEHUSI, K KOTOpOMY IpUHamIexan 4-i
sHepro6yiok YepHoObuibckoit ADC. Panee mpen-
TOJIarajIoCh, YTO SKCIUTYaTallMIO TaKMX PEaKTOPOB
cnemyer npekpamarth yepe3 30 ser. Ho ceroaus 4
u3 11 peakropoB coBerckoit Mmonenmu PEMK Haxo-
nstest MeHee yeM B 50 kM ot [lerepOypra, eme 3 —
okosno CMoneHcKa, ocTaibHble 4 — B OKPECTHO-
ctax Kypcka ¥ mpomosnkaloT 3KCIUTyaTUpOBaThCs,
TaK KaK He TOJbKO IPOM3BOMST 3JIEKTPOIHEPIHIO,
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HO ¥ obecrieynBaloT mapoBoe otoruieHue B CaHKT-
[TerepOypre, Kypcke u CMoneHcKe.

B peakropax PBMK He npenycMoTrpeHa Xxeie-
300eTOHHas 3alllUTHasi KaMepa, KoTopasl B ciydae
aBapuMM Morja OblI ciepXaTh BHIOPOCHI paguallvu.
B YepHoOble 1M3-3a OTCYTCTBUSI 3allIUTHONM KaMe-
pBI 30Ha PaaUallMOHHOTO 3apaXeHusl pacrpocTpa-
HUJIach Ha COTHM KuiomerpoB. [IpaBna, B turepa-
TYPHBIX UCTOYHUKAX YKA3bIBAETCS, YTO CTApEIOIIne
peakTophbl MOABEPIIIMCh MOAUGDUKALIMM U TEIeph
OTBEYAIOT MeXIYHapoOHbIM HopMaM Ge3omac-
HOCTU. B pa3HBIX CTpaHaX YCTaHOBJIEHBI pa3HbIe
HOPMBI TIPOUTEHUSI cpoKa 3Kcrutyarauun ADC.
Hanpumep, B CILIA cpok 3KcIuTyaTaliuy AByX Tpe-
Teil YCTAHOBJIIEHHBIX pPEaKTOPOB, I€PBOHAYAIb-
HO cocTaBisBiuii 40 nert, npoieH emie Ha 20 JeT.
Ho skcnepTsl eIMHOAYIIHBI B TOM, YTO CPOK 3KC-
TUTyaTallii MOXHO IPOJIJIEBATh TOJBKO B TOM CITy-
Yae, eCJIM PeakTop yIauyHO CKOHCTPYUPOBAH U Mpa-
BUJIBHO OOCIIyXXKHBaeTcsl.

K mepBoouepenHbIM 3amadaM HacTOSIIEero 3Ta-
na TnoBeleHus HamexHocth ADC YKpauHBI cre-
JIyeT OTHECTH BOMPOCH BHEAPEHMS COBPEMEHHOM
IPOTrpaMMbl JTMAarHOCTUKM, peabWIUTAllMM U pe-
KOHCTPYKIMU JENCTBYIOLIETO 3J€KTPo0bOpynoBa-
Hus (D0) ¢ 1eablo MPOUIEHUST €ro CpokKa CIIyKObI
Ha OCHOBaHUM TPOBEIEHUsI UCCIENOBaHUIA €T CO-
CTOSTHMSL B COOTBETCTBUM C TPeOOBaHUSIMU MMPO-
BBIX CTaHIapToB. B wacTHOCTH, HEOOXOMUMO co3/1a-
HUE TpOrpaMMbl OLIeHKH cocTtosiHusi D0, KoTopoe
yXe BbIpaboTaio CBOI IMPOU3BOACTBEHHBIN pecypc
WIM HaXOOUTCS Ha TPaHU €ro IOJHOM BIpaboT-
ku. CyliecTByiolllasi B HaCTOSIIee BpeMsl ITOJIUTHU-
Ka peMOHTa 0TKa3aBIINX JIEMEHTOB JaBHO ycTapesa
U C YY4ETOM 3HAUUTEIbHOro U3Hoca DO aneKTpocTaH-
LM YKpauHbl HepeHTabeIbHa U HE MOXKET OBbITb UC-
MOJIb30BaHa B najbHeleM [5]. Bopbba 3a KOHTPOJIL
HaJl SHEPreTUYeCKUM PBIHKOM YKpaWHbI UMEET Iie-
JIbIA HabOp HAIMOHAJIBHBIX OCOOEHHOCTEH, OTpa-
XaIOLIMXCS HAa MHBECTULIMOHHOM KJIMMaTe OTpaciy
B 1iesioM. OnHa M3 OCHOBHBIX IPO0OJEM — Herpe/-
cKasyemasi TIOJIMTUKA PETYIMPYIONIMX OPTaHOB.

B YkpanHe olieHKa 6€301aCHOCTH SIEPHBIX TeX-
Hosoruii st ADC sIBjIsieTCsI OCHOBHBIM BOIIPOCOM,
TaK Kak TmocjencTBusi YepHOOBLILCKOM aBapuu
JIO CUX TIOD SIBJISIIOTCSI OTIPEAESIONIUMU B (hopMU-
POBaHMM OTHOIIIEHUS K BOIIPOCY OLIEHKU BO3MOX-
HOCTM WCITOJIb30BaHUSI YHEPrMy aTtoMa UIsl Io-
JIy4eHusl 31eKTpoaHepruu. HeobxoauMo BHeape-
HHE COBPEMEHHBIX METO/IOB OLIEHKU HaleXHOCTH,
obecrieyeHre HANEXHOCTH TEXHUYECKUX CHUCTEM.
IlepcriekTHBHA OllEHKa C MOMOIIBI0 MaTeMaTu3a-

LIMM aHau3a 0e301acHOCTH Ha OCHOBE TEOPUU Be-
POSITHOCTH, B TOM YKCJIE BEPOSITHOCTHOTO aHaIu3a
6e3omacHoct (BAB). B Hero BxomsT:

® QHAJIU3 aBapUMHBIX II0CJIEA0BATEIbHOCTEN
U pa3paboTKa «1epeBbeB» COOBITUI;

® aHaJIM3 CUCTEMBI U pa3paboTKa <«IepeBbeB»
OTKa30B;

e (hopMupoBaHMe Oa3bl JaHHBIX;

® OlLIEHKa HaJeXHOCTU CUCTEM C YY€TOM OTKa-
30B 110 O0IIE TPUYUHE;

e pa3paboTKa WHTErpajbHOM MoOAeau pucka
3HeprobsIoKa U T.1I1.;

® aHaJIN3 OLIMUOOK MepCcoHaa.

B coobmecTBe TEXHOJOTUYECKU DPa3BUTHIX
CTpaH neicTByloT MeXIyHapoaHble CTaHIApThI
150 9000, xoTopble HampaBjieHbl Ha IOCTPOCHUE
CHUCTEMBI KauecTBa, I MOXET OBITh ONMMCaHa He-
SITEJIBHOCTD, CBSI3aHHAsI C MTPOEKTUPOBAaHUEM, pa3-
pabOTKOM, ITPOU3BOJACTBOM M IKCILTyaTallei 00b-
ekToB. KauecTBO TEXHUKHU OMpenessieT ee Hauaex-
HOCTb U 6e3omnacHocTh. Ho 6e3omacHOCTS 1106010
00BeKTa, TIPEXIE BCETO, ONPEAEISeTCSs YIPaBIsIO-
IITAM UM YEJIOBEKOM.

Pexomennaimu 1SO u BADB sBisiioTcsi ocCHOBOM
JUISI OpraHU3allid TEeXHUYECKOro OOCITyXUBaHUS
U peMOHTa cucTeM U obopynoBanus ADC, To ecTb
yrpaBieHus pecypcamMu ADC, Kak Uil POIIEHUS
CpOKa MX CIYXOBbI, TaK U UISI CHUXKEHUS CTOMMO-
CTH 371eKTposHepruu. B ctpykrype MATATD npen-
YCMOTpEHa TeXHuuYecKasi paboyasi rpyIia 1o yrpas-
JIEHUIO pecypcaMy aTOMHBIX CTaHIIMI, KOTOpas 3a-
HUMaeTCs MCCIeIOBAaHMEM MEXaHU3MOB CTapEHUS
B0, a Takxe 00CITyKMBaHUEM, OLIEHKON SKOHOMU-
YeCKMX aCITeKTOB 1 UeI0BeYecKOoro (pakropa B moa-
XOJI€ K yIpaBjieHuIo pecypcaMy. OCHOBHBIMU 3aj1a-
yaMU JeSITeTbHOCTU 3TOM TPYIIILI B ONpeneIeHUun
6e3zomacHocT ADC siBisieTcsl BbIpabOTKa COBpe-
MEHHBIX TEXHOJOTUM ONTUMU3AIIMU TEXHUYECKOTrO
obcayxuBanus, pemoHTa D0 ADC. Bosbinas ponb
B MX pabOTE OTBOIUTCS «UeJIOBEYECKOMY (DaKTOpY».

«YenoBeuecknii (hakTop» BaXeH Ha BCEX 3Ta-
nax cosnaHusi ADC ¢ ToYKHM 3peHust obecreyeHust
0€30IMacHOCTH: TIPY TTPOEKTUPOBAHUM, U3TOTOBIIE-
HMM, UCTIBITAHUSX, HO HauboJiee BaXeH OH Ha JTa-
T1€ AKCILTyaTalluu.

Bo-mepBbIX, ecau pomylleHa OImKMOKa KOH-
CTPYKTOPOM, TO Ha MOCJIEAYIOIUX CTaausIX (Ha cTa-
o OKP, texHOoOrMueckux rnpopaboTok, co3ma-
HUST M UCIMBITAHUI) 3TH OIIMOKMA YCTPAHSIIOTCS.
Ho ecnu ommbka nposiBWIACh Ha 3Tare 3KCIuTya-
Tallly, 9eJI0OBEK OCTAeTCs OAMH Ha OIUH ¢ TIpodiie-
MOM, K KOTOpOU H00aBISIOTCS TPOOJIEMBI «CTa-
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1usi» obopynoBaHus. HeBO3MOXHO YCTpaHUTh
M BKCIUTyaTalli¥d OIIMOKM TEXHOJora, Herpa-
THhHO BBIOpaHHBIE MaTepHaJIbl, ONIMOKM B pacye-
{, KOTOpbIE MPOSIBWJIMCH B MPOILIECCe IKCILTyaTa-
u. C HUMM HaIo XUTh, paboTaTh, 0OECTIEUNBATH
PMaJIbHYIO, HaleXHyl0 paboTy 00OpymOBaHMS.
IKCUMYM, 4TO MOXHO CJeslaTh, 3TO BO BpeMs
AHOBO-NpeaynpeauTenbHbIx peMoHToB (IIT1P)
OBOJIUTD JOMOJHUTEIbHbIE PA0OThI, UCTIBITAHUS,
AOHTBI, BHEIPSITh MHHOBAIIMM C LIEJIbI0 YMEHb-
Hus1 uHTepBasioB Mexy [TI1TP.
Ho 3nech nosiBisiercst Bropasi mpobjiema — 3Ko-
vnyeckasi. Ilpu skcruryaraimyu oGopymoBaHMS
maTeJbHO UMETh BBICOKME 3KOHOMUYECKHE T10-
jaTesIv, HanpuMep, Ko3hGULIMEHT UCITOIb30Ba-
1 YCTAaHOBJIEHHOM MOIIIHOCTH, COKpAllleHUE pe-
HTHBIX MaTepHaJioB, TO €CTh XeJaTeJbHO YBe-
1mBath cpoku Mexnay ITITP, MoxeT OBITh, maxe
epb 6e30macHOCTH.
Tperbst npUYMHA 3aKTI0YAETCS B TOM, YTO OCHOB-
1 OOCITYXMBAIOINIMU II€PCOHAT — MYXYHUHBI,
OTOPBIX panmy 3KOHOMUYECKOM BBITOIBI MOXKET
b CHIXEHO YYBCTBO CaMOCOXpaHEHUsI, pa3BU-
: CBOEOOPA3HOM «CMEJIOCTU», TOTEPSI TPaHMIIBI
IYCTUMOIO PUCKa, YTO MOXET MPUBECTH K aBa-
M TUna YepHOOBUTBLCKOM KaTacTpodsl.
Takum o6pa3oM, TIIpeXIeBpeMEHHO CYUTATh,
' Ha 3Tare 3KCIuTyaTaluM, 0O0CIyXUBaHUS CH-
M U obopyroBanus ADC mepcoHay MOHMMa-
HEoOXOMMMOCTh TpeOOBaHUI 0e30MacHOCTU
TCYTCTBHUSI PHUCKA. DTOT NMPOLECC A0JKEH ObITh
)aBJISIEMBIM, TIOAKPEILIEH He TOJIBKO M HE CTOJIb-
BAB, cKOJIbKO Kaue€CTBOM MEHTAJIbHOCTH «4eJI0-
eckoro (akropa». B 3Tol CBSI3M B TEXHOJOTUU
00CTy>XMBaHUSI U PEMOHTa, pa3pabaTbIBaeMbIX
JATSD, ocoboe BHUMaHUE CTaIX YAEIATh UIEH-
YUKauuu pe3yinsratoB BADB u cyxneHuit nepco-
‘a ADC 0 Ka4yecTBe U COCTOSSHUM CUCTEM U 000-
OBaHMS, 0 KDUTHYECKUX y3J1aXx B HUX. [TepcoHan
XKeH SICHO IpeNCTaBIsTh cebe Ipenesbl CBOMX
[YCTUMBIX JEVCTBUM.
JcOo3HaHUE OTACHOCTH M HEOOXOTUMOCThH IT0-
STHHOTO, HEMNpPEeIB3SITOTO aHajlMu3a COCTOSTHUS
ayecTBa 0OCTYXMBaeMBbIX CUCTEM U 000pyIOBa-
[ — MpOIIECC YNpaBIeHHS «JeJoBeYeCKUM (ak-
OM» U €ro KaueCTBOM, KOTOPBIN MOXET MpPenoT-
TUTb OTKa3bl, aBAPUM U KaTaCTPO(DHI B TEXHUKE,
SIIOTCS 32JI0TOM 0€30I1aCHOM 3KCIUTyaTalluu.
IpobGnemMa KOHTpOJIS MJIM HAaOJTIOIEHUS 32 YeJI0-
OM OIIpEIeIsIeTCs] TeM, YTO YeJIOBEK, BKIIOYEH-
1 B paboTy CUCTEMBI YIIpaBJIEHUSI, SIBIISIETCS OI-
1 U3 3BEHBEB OOIIEro KOHTYpa TaKOW CHUCTEMBI.
) O3HavaeT, 4To 3¢ GHEeKTUBHOCTh U HANEXKHOCTh

@

LIeJICYCTPEMJIEHHOTO (YHKIIMOHUPOBaHUS JII0O0M
CHCTEMBI YIIpaBJIEHUS IIPU Y9aCTUM YeJI0BeKa 3aBU-
CHT OT TOT0, HACKOJIbKO 06e30IIMO0YHO B KOHKPET-
HO c(OOPMUPOBAHHBIX YCIOBUSIX OH CMOXET BBITION -
HSTh BO3JIOXEHHbIE Ha HEro (hyHKIIMM OIepaTopa.
[Ipu 3TOM HEOOXOAMMO 3HATh AOMYCTUMYIO IIH-
TEJTBHOCTh 00ECIeYeHUsI OIepaTopoM J0CTaTou-
HO HAIEeXHOTO YNpaBieHUs, TMHAMUKY HaIeXHO-
CTU B mpoliecce (hyHKIIMOHAJIbHON AESITeTbHOCTH,
KaKue YCJIOBMS CPeIbl IPUBOISAT K €€ CHIKEHUIO.
Takum 06pa3oM, yrpaB/sieMOCTb, HabJIoIeHUe, Ha-
JIEXHOCTb U CTOMKOCTB B OKCILTyaTallMU TIPEICTaB-
JISIIOT LIEJIOCTHYIO CTPYKTYPY BOITPOCOB, B KOTOPBIX
3BEHO «U€JIOBEK» SABIISIETCS Hauboiee ysa3BUMBIM.

ObGecrnieueHUe HAIEXHOCTH (DYHKIIMOHUPOBAHUS
YyeJIoBeKa-oreparopa OCTaeTcsl LEHTPaJbHOM Ipo-
OJIeMOoIt MHXKeHEepHOM IICUXOJIOTUU M, BCe B OOJbIIEH
Mepe, ee PeLeHUs IPUBOIST K OCYIIECTBICHUIO Ha-
OJIOIEHMIA 32 COCTOSTHUEM YeJlOBeKa He TT0 CpefiHe-
CTaTUCTHYECKUM HOpPMaM OLIEHKH, a IT0 MHIUBUIY-
IbHOI HOPME, YCTAaHOBKAM 30HbI (DYHKIIMOHAIBHO-
o ONTUMYMa, B MpeJiesax KOTopoi obecrieyruBaeTcst
Oe3aBapuiiHasi paboTa. AKTUBHOE PELIIEHIE 3TOM Ipo-
OsieMbl Hauasoch B 70-x romax XX cTONETHSI, OIHAKO
MOHBIHE OCTAETCS] OTKPBITBIM PSIZI BOITPOCOB: OLIEH-
Ka WHAMBUIYAJbHOM CKIOHHOCTU K TPEOBIBAHMIO
B YCJIOBUSIX IMTPO(ECCUOHAIBHOTO BIUSHMS, CTEIIEHb
TOTOBHOCTH 4YeJioBeKa K TpodhecCHOHAIBHOM mes-
TEJbHOCTHU, OLIEHKA JOCTATOYHOM paboTOCIIOCOOHO-
CTH U CTETIEHW TOTOBHOCTHU K BBINIOJTHEHUIO PaOOTHI
B KOHKPETHO C(hOPMUPOBAHHBIX YCJIOBHSX.

EcTtecTBeHHBIN ITyTh pEIIEHMS] 3TUX BOIPOCOB
TIPUBEJ K Pa3BUTHIO BHICOKOTOYHBIX IMCUX0(DU3HO-
JIOTUYECKUX METOIOB KOHTPOJIS Hal paboToit pa3-
HBIX (DYHKIIMOHAIBHBIX CUCTEM OpraHu3Ma. OmHako
YBEIMYEHUE YHUCITa KOHTPOJUPYEMBIX (DYHKIMIA
He MPUBEJO K pEUIeHUI0 TpoOJeMbl M HE a0
OKOHYATENbHBIX PpEe3YJbTaTOB II0 HaOJIIOAEHUIO
3a COCTOSTHHEM YesioBeKa, 60Jiee Toro, CyliecTBeH-
HO OCJIOXHWJIO €ro JeSITeTbHOCTh U3-3a UCIIOIb30~
BaHUSI OOJIBIIOTO YKCIA JATYMKOB U TECTOB.

OnHuM U3 HauboJee MepCrieKTUBHBIX HaIpaB-
JICHUH B pEIeHUH TOU MpoOIeMBbl SBISIETCS pa3-
paboTKa TeOpUU MHIUBUIYATbHON HOPMBI B OLIEH-
Ke cocTosiHUSI 4esnoBeka. IloaroMy neicTBylO-
1Iee COCTOSIHME YeJIOBeKa NOJDKHO OIpelessiThCs
HE 10 OOINENpPUHSITHIM CpeIHEeCTaTUCTUYECKUM
KPUTEPUSIM, a TI0 YCTAaHOBJIEHUIO CTETIEHU yaaJeH-
HOCTHY MHAMBUAYAIbHOI HOPMBI OT Hee.

CornacHO COBpPEMEHHBIM  TIPEACTaBICHUSIM,
B GOPMUPOBAaHUYU MEHTAJILHOCTU Y€JI0BEKa, TO €CTh
B (hopMUPOBAaHUM YMEHUSI IPAMOTHO OLIEHUBATh CU-
TyallMIO Ha BceX 3Tarnax o0cykKuBaHUsS 000pyaoBa-
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HUs ADC, OCHOBHYIO POJIb UTPaloT chopMUpPOBaB-
1IMecst y mepcoHajia nmpuopurersl. s rpaMOTHOM
OLIEHKM IIPOOJIEMHOM CUTYalluK, OCO3HAHUS CBSI3e
MEXIY TTPOUCXOASIIUMU COOBITUSIMU HEOOXOIUMO
YYUTBHIBaTh MHOOPMAIIMOHHBIE CTIOCOOHOCTHU YeJI0-
BEYECKOTO MO3ra, KOTOphle HeOe3rpaHUYHBI.

JLy1st OLIEeHKY ITPUOPUTETOB CYILIIECTBYIOT Pa3iMy-
HBbl€ METOBI, HAIIPUMEp, METOJI aHAIN3a NepapXuit
[6]. OGcmyXuUBaIOIIM TTEPCOHAT KAaKOTrOo-HUOYIb
KOHKpeTHOro obopyznoBanusi Ha ADC cam cocTaB-
JIeT IepedyeHb KPUTUYECKUX DJIEMEHTOB, KOTO-
pble, 10 €T0 MHEHUIO, B TIEPBYIO0 O4Yepeb, OIpee-
JIS1I0T 6€301acHOCTh paboThl 3TOr0 00OPYIOBAHUS.
Jlenalor 3T0 OHM, MUCIIOJIb3YS CBOM OITBIT, 3HAHUS,
naxe UHTyuLMIo. To ecTb OHU caMM yCTaHaBJIMBa-
IOT NPUOPUTETHI 3TUX 2JIEMEHTOB. MX cyxXneHus
HCTIONB3YIOT KaK OTBEThl Ha CTPYKTYPHO OpraHu-
30BaHHBI HAOOp BONPOCOB, KaXIbIi U3 KOTOPHIX
JIOTUYECKU CBSI3aH C OCHOBHOM 3amayeit (ONTUMM-
3allieil U COBEpIIEHCTBOBAHUEM CUCTEMBI 00CITy-
xuBaHus1). OHM TpaHCchHOPMUpPYIOTCS anredpau-
YeCKMMM TIpeo0pa3oBaHUSIMU B KOJIMYECTBEHHbBIE
MOKa3aTeJd COIJIACOBAHHOCTM U YBEPEHHOCTH.
M ecnu 3TH 3HAYEHUS TIONAAAIOT B ONPeAeIeHHBIM
MHTEpPBaJ, TO CUUTAIOT, YTO ITOT YEJIOBEK KOMIIE-
TEHTEH ¥ TOTOB K YNPAaBICHUIO U 00CIyXUBAHUIO
paccMaTpUBaeMoro 00opyIaoBaHuUs.

3aTeM BBICTaBJIEHHBIE TPUOPUTETHI KpUTHUECKUX
2JIEMEHTOB CPaBHUBAIOTCSI ¢ MOJOOHBIMM Xapak-
TepucTUKaMi B BAD 1 ouLIMaIbHBIX TOKYMEHTaX
ADC. Ecnmu MakcuMasibHble ITOTPEIIHOCTH MEXIY
STUMU BeJIMYMHAMU He OOJIbIIE AOIMYCTUMOIO 3Ha-
YeHUsI, 3aBUCSILIETO TOJIbKO OT YUCJIA BBIIEIEHHBIX
KPUTHYECKUX 3JIEMEHTOB, TO MOXHO YTBEPXIaTh,
yTO pe3ynbratel BAD «BepuduLMpoBaHbl», a «4eso-
BeYeCKMI1 (haKTop» OCO3HAET KA4eCTBO 3JIEMEHTOB
1 TOTOB YIIPaBJIATh MPOLIECCOM TOBBIIIEHUST Kaye-
cTBa MX obcayxuBaHus. To ecTh MOAEIbHBIE TIPE-
crapineHusi BAB coBmamaiT ¢ mOHUMaHUEM IIpO-
OsieMBl Oe3omacHOCTH repcoHanoM. CormacHo 3Toi
MOJIEJIH, «yTIPaBJISIEMBbII pa3Mep» BbIIEIEHHBIX KPU-
TUYECKMUX 3JIEMEHTOB B Kakoii-n1ubo cucreme ADC
MOXET MEHSIThCS B Ipenenax S—9 coOOBITHIA.

1. ITomoOHBII MOHUTOPUHT MEHTAJILHOCTH «4e-
JIOBEYECKOro (hakTopa», UCIOIL3YIOIIUIA OIUCaH-
HBIM BBIIIE QJITOPUTM, SIBISETCS CYIIECTBEHHBIM
B IOBBIIIEHUU 3((HEKTUBHOCTU TEXHUUECKOTO 00-
CIYXVBaHUS JIIOOBIX TEXHOJIOTUYECKHUX CHUCTEM, a
CIIeI0OBATEIbHO, U B 00€CTIeYeHUHU UX HaIeXKHOCTH.
Heobxonumo ToIbKO MOHUMATh IPaHULIBI BO3MOX-
HOTO MCTIOJNb30BaHMUSI 3TOTO KPUTEPUSI, TO €CTb,
YTO IIpU pa3pabOTKe COBPEMEHHBIX TEXHOJOTUMA

TEXHUYECKOTO OOCTYXMBAaHUS U PEeMOHTa 000py-
noBaHus ADC XenareJabHO MCIIOIb30BaTh CUCTEM-
HBIM TIOZIXO/ ¥ BepOATHOCTHBIE MeTonbl. Ho Heb3s
3a0BIBaTh O peabHbIX BO3MOXHOCTSX, HEOOXOAMMO
ITOCTOSIHHO aHAJIU3UPOBATh HECOOTBETCTBUS Peasib-
HBIX Pe3YJIBTaTOB M MOJIEIbHBIX ITPEIIOXKEHUI, KO-
TOpbIe HAKOIMWJIMCH 3a IOCJIeIHUE TOIbl B aTOMHOM
SHEpreTUKe, IMOCTOSSHHO MCKATh HOBBIE PEIIeHMUS.
OnHako TaKo KpUTHYECKUN TTOIXO K OOIIenpu-
HATBIM npueMaM BADB Kak OCHOBHOMY HaripabJie-
HUIO pa3BUTHUS HANEXHOCTU TEXHUYECKUX CHUCTEM
BCTpEYaeT JOCTATOYHO CHJIBHOE IIPOTUBOCTOSIHHE.
Bo3MoOXHBI 00BUHEHHSI B HEKOMIIETEHTHOCTH, He-
IIOHUMAHUM TEOPUHM BEPOSTHOCTH, OTCTAJIOCTH
u T.1. [TosTOMY MOXeT 0Ka3aThcsi, YTO caMU Tpebo-
BaHUS K 000CHOBaHMIO 0€301aCHOCTH M HaJIeXKHO-
ctu cucteM ADC cTaHOBATCS U30BITOUHBIMU.

BoiBOAbI

Onenka (akTopoB, BIMSIONIMX Ha HaIeXHOCTh
paboThl 31eKTpoobopynoBaHus ADC, HOoDKHA Be-
CTUCh B CHCTEMHOM KOHTeKcTe. CHUCTEMHOCTh OT-
JINYAeTCsl OT MPOYMX BCEOOIIMX CBOMCTB BELIEH TeM,
YTO OHA BEIPAXaeT MHTErpaIbHbIe CBOMCTBA SIBJIEHUI
1 X MHOXecTBa. OTHUM U3 OTpeeITIONINX /IeMeH -
TOB 3TOM CHUCTEMBI SIBJISIETCS Y4eT ¥ COBEPILIEHCTBO-
BaHUe «denoBeyeckoro akropa». CoBpeMeHHbIi
3Tar pa3BUTHSI CUCTEMHOTO ITOAXO0/a CBS3aH C TIOHHU-
MaHUeM HeIOCTATOYHOCTH UCIIOIb30BaHUsI MaTeMa-
TUYECKOTO armapara U HeoOXOOMMOCTHU TIpUBIIEYe-
HUS Hed)OpMaJIbHBIX CYXXKIEHUI YeI0BeKa.

2. Bonpmioe 3HaueHue B obecriedyeHUU pado-
ThI TIEPCOHAIA UMEET CYIIECTBYIOIIAsi CUCTEMa ero
npodeccroHanbHON moaroroBku. CoriacHo cra-
TUCTUYECKUM JaHHBIM, aBapUITHbIE OCTAHOBBI 0J10-
kKoB ADC B 30% ciyyaeB MpOMCXOAAT MU3-3a OLIU-
00K repcoHaia.
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