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B. B. Ennceen

HYAO «CeBepoaoHeLKOE Hay4YHO-PON3BOACTBEHHOE
obbeanHeHune «imnynbc», r. CeBepoaoHELIK,
JlyraHckasi obnactb, YkpaviHa

NHpopmaumoHHbIe

N yNpaBnsoLme CUCTEMBI
ASC npomn3BoacTBa
CHIMO «Mmnynbe».
CocTosiHMe, NepcneKkTUBbI

PaccMoOTpeHbl OCHOBHblIE OCOOEHHOCTU MHOOPMAaLNOHHBIX W yrpaBs-
nsowmx cuctem (MYC) atoMHbix anekTpoctaHumii npounssoactea CHIIO
«MIMrynbc», npu co34aHUN KOTOPbIX YYTEHbl COBPEMEHHbIE TeHAEeHLUNN
B peanvzauuu ACY Tl nepcrnekTuBHbIX 9Heprob/10KoB: BO3MOXHOCTb I10-
cTpoenuss UYC ¢ pa3iindHbiMu cxemamm MaxopupoBaHus; YCTONYNBOCTb
K eAVHUYHBIM U KPaTHbIM HEeMCrnpaBHOCTSIM 3a CYET pe3epBupOBaHHLIX
CTPYKTYP; MPUMEHEHNE MPUHLMIOB ANBEPCHOCTU, MUHUMYM Kabesb-
HbIX cBsi3eri Gnarofgapsi MPUMEHEHWIO BbIHOCHbIX LM@PPOBbLIX KOHTPOJI-
71epOB AN151 ANCTAHLUMOHHOIO YrpaB/IeHWs, WHAWKaUWUW 1N CUrHaam3aumm
Ha 610K LMTOBOIO yrpasseHus, LngpOoBOI ONTUHECKON nepeaayn AaHHbIX.
lNpuBeneHbl cBeAEHNS] O BHEAPEHNSIX, TEXHUHECKMX U MPOrPaMMHbIX CPEes-
creax NYC.

Knwo4yeBble cnoBa: NYC ASC, ACY TIl, annapatHO-rporpaMmmHas
nnargpopma NYC.

B. B. €Enicees

IHbopmauiliHi Ta kepylodi cuctemn AEC BupoOGHuLTBa
CHBO «Imnynbc». CTaH, nepcneKkTuemn

Po3rnissHyTO OCHOBHI 0CO6/IMBOCTI IHPOPMALIIIHUX Ta KEPYIOYMX CUC-
Tem (IKC) atoMHux enekTpocTaHuiti BupobHuytea CHBO «Imnysibc», y npo-
Leci CTBOPEHHS1 SIKUX BPaxoBaHO Cy4YacHi TeHaeHuii B peanidauii ACY TI1
nepcrnekTuBHNX eHeprobJ1oKiB: MOXnBICTb nobynosu IKC 3 pisHumu cxe-
MamMy MaxopyBaHHsl; CTiliKICTb 4O OAUHWYHUX | KpaTHUX HEeCrnpaBHOCTE
3a paxyHOK pe3epBOBaHVX CTPYKTYP; 3aCTOCYBaHHS MPUHUMMIB A1BEpPC-
HOCTi; MiHIMyM KabesibHUX 3B’S3KiB 3aBAsikM 3aCTOCYBaHHIO BUHOCHUX
UnppoBmUX KOHTPOAEPIB AJ1S1 ANCTAHLIMHOrO KepyBaHHS, iHAVKaLUii Ta cur-
Hanizauii Ha 610K LWMTOBOro ynpasJliHHS, LUMGPOBOI onTuyHOI nepenadyi
AaHvx. HaBeneHo BiAOMOCTI L4040 BAPOBAAXEHb, TEXHIYHUX | MPOrpamMmHuX
3aco06iB IKC.

KnwouyoBi cnoBa: IKC AEC, ACY TIl, anapaTtHo-rnporpamHa nnaart-
¢popwma IKC.
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eBepomoHenkoe HIIO «Mmmynase» (CHIIO «Mwm-

MyJIbC») — pa3paboTYMK, MPOU3BOIUTENb U TTOCTAB-

MUK BBICOKOHAIEXKHBIX LHUMPOBBIX WHOOpMAIIK-

OHHBIX U ymnpasisioimx cucteM ADC: 1ndpoBbIX

VIPABJSIONMINX CUCTEM O€30MacHOCTH, MU(MPOBBIX
VIPABISIONIMX CUCTEM HOPMAaJIbHON OKCIUTyaTalluM pPeakTop-
HOTO U TYpOMHHOTO OTAEJICHWI, CUCTEM TPYNIIOBOTO U WHIM-
BUIIyaTbHOTO YIIPABICHUS CTePKHSIMU, CUCTEM KOHTPOJIS Heii-
TPOHHOTO TOTOKA, WHMOPMAITMOHHO-BBIYMCIUTEIBHBIX CUCTEM
BEpXHEro OJIOUHOTO YPOBHSI, CUCTeM BHYTPUPEAKTOPHOTO KOH-
TPOJISI, KOMIUIEKCHBIX CUCTEM ITUAarHOCTUKH U JIp.

Nudbopmannonnsie u  ynpasiswounime cucreMbl (MYC)
npousBoacta CHITO «MmMmynbc» 0XBaThIBAalOT MPaKTUUYECKHU
nonHbiii auana3oH cucreM ACY TII sHeprooioka ADC.

3a nocneaHee aecsituieTne B YKpanHe, Poccuu, ApmeHuun
npennpusgtueM (B ToM uucie 1o mnporpammam  HABK
«OHueproatom», TACIS u INSC) BHenpensl okoso 120 UYC,
BaxKHBIX JUIs1 6e3onacHocTu ADC, B YaCTHOCTU:

— WHOOPMAIIMOHHO-BBIYUCTUTEIbHASL CUCTEMa BEPXHETO
osouHoro ypoBHs [1] — Ha XwmenabHunkoit ADC (3Hepro-
6ok NeNe 1, 2); PoBenckoit ADC, sHeproomoku NeNe 1—4;
3amopoxkckoit ADC, sHeprooimoku NeNe 1—6; Konbekoit ADC,
sHeprooiokn NeNe 1, 2; BamakoBckoit ADC, 3Hepro0JoKu
NeNe 1—4; PoctoBckoit ADC, sHepro6iok Ne 1;

— cucTeMa BHYTPUPEAKTOPHOro KOHTposisi [2]— Ha 3aro-
poxckoii ADC, sHeprooioku NeNe 1—6; XMenpHunkoin ADC,
sHeprooiokn NeNe 1, 2; PoseHckoit ADC, 3HeprobJoKu
NeNe 1—4; KOxHo-YkpanHckoit ADC, sHeproosokn NeNe 1, 2;

— cucTeMa KOHTpPOJIsi HEMTpOHHOro nmoTtoka [3]— Ha 3aro-
poxckoiit ADC, sHeprooimoku NeNe 1—6; XmenpHuikoir ADC,
sHeprooiokn NeNe 1, 2; KOxnHo-YkpawHckoit ADC, sHepro-
6ok NeNe 1—3; PoseHckoit ADC, aHeprobdmoku NeNe 1—4;
ApmstHckoit ADC, sHepro6sok Ne 2;

— cHucTeMa TpPYITOBOTO W WHIAWBUIYaJILHOTO YyIIpaBlie-
Hus [3] — Ha PoseHckoit ADC, sHeprobiokm NoeNe 1—3;
3amopoxkckoit ADC, sHeprobimoku NeNe 1, 2, 6;

— uudposas ympaBisgionias cucTemMa 0e30MacHOCTU —
Ha 3anopoxckoit ADC, sHeprooiaokm NeNe 1, 2;

— 1UdPOBbIE CHCTEMBl HOPMAaJILHOM B3KCILJIyaTallud peak-
TOPHOTO U TYpOMHHOTO OTAeeHuit — Ha 3amnopoxkckoit ADC,
sHeprooioku NeNe 1, 2, 5;

— KOMIUJIEKCHasA CUCTeMa IMarHOCTMKM — Ha PoBeHcKoit
ADC, sneprobiokn NeNe 1, 2, 4; XmenpHuukoir ADC, sHep-
ro6ok Ne 2;

— CHCTeMa PEeTMCTpAllMM BaXXHBIX MapaMeTpPOB SKCILJyaTa-
OUU «4IePHBIA SIMUK» — Ha PoBeHckoit ADC, sHepro6JIoKu
NeNe 1—4; XwmenpHunkoir ADC, sHeprobdimokm NoeNe 1, 2;
3armopoxkckoit ADC, aHepro6iok Ne 2;

— IEHTP TEXHUYECKOW TMOIIEPKKHU OIepaTopoB B aBapHii-
HBIX cuTyanusx — Ha PoBeHckoit ADC, aHeprooiaoku NeNe 3,
4; XmenpHuukoit ADC, sHeproomoku NeNe 1, 2;

— CcHCTeMa aBTOMATUYECKOTO PEryJIMPOBaHUS YIIPABIISIO-
UX cucTeM Oe3ormacHoCTU — Ha XMeJdbHULKo ADC, aHep-
ro6ok Ne 2;

— cucTeMa yIhpaBieHUsl aBapueil «Teub TETIOHOCUTENS
U3 TMEPBOTO KOHTYypa BO BTOPOil» — Ha XwmenbHUlkoit ADC,
sHepro6ok Ne 2; PoseHckoit ADC, aHeprobiok Ne 4;

— cHCTeMa KOHTPOJISI KOHIIEHTpallMu OOpPHON KUCIOTHI
(Ha 6a3e 6opomepoB HAP-MU) — na PoBenckoit ADC, sHepro-
ook NeNe 1, 2; Apmsinckoit ADC, sHepro6yiok Ne 2.

MNYC paspaboTaHbl Ha 6a3¢ MUKPOIIPOLIECCOPHOM CHCTEMBI
koHTposisi u ynpasiaenuss MCKY 3M — anmaparHo-mipo-
rpaMMHOM TIaThOPMBI HOBOTO, TPETHEro IMOKOJEHUS, KOTO-
past SIBUJIaCh Pe3yJIbTaTOM JUITUTEIBHOM 3BOTIONMU TTPOrPaMM-
HO-TexHUuYeckux cpencts st coznanuss MYC ADC Ha ocHOBe
CTaHAApPTOB, PYKOBOISIIMX JOKYMEHTOB, HOPM W TIPaBUJI
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B. B. Eaucees

Vkpaunsl, MATATS u MBOK. [1epBbie mocTaBKM 000pYIOBAaHUS
npousBoactBa CHITO «Mmnynbe» Ha ADC Havanuch B 1975 .
(benosipckasi, HoBoBoponekckast, PoBeHckast ADC). C 1980-x
roaoB Ha sHeproobsiokax arToMHbIx cTaHuMit CCCP u BocrouHoii
EBporbl BHEAPSUTMCH AyOJUPOBAHHBIE YIIPABIISIONINE BBIYUCITH-
TeJpHble KoMmIuieKesl CM-2M. B 1992 r. Obuta co3naHa nepsast
B Ykpaune (u obiBiiem CCCP) nudponas minatdopma mjist pas-
pabotku UYC ABC — MCKY M [4, 5], B 2001 r. — cne-
nytolee TokosneHue Tuiaropmbel — MCKY 2M [6], 3atem —
MCKY 3M. B nacrosumiee BpeMs 3aKaHYMBaeTCs pa3paboTKa
yeTBEpTOro nokojeHuss — MCKY 4M.

AnnapaTtHo-nporpaMmmHas nnardpopma UYC

MCKY 3M BkiitouaeT (yHKIMOHAJIBHO TOJTHBIH HabOp
TEXHUUYECKUX M TPOTPAMMHBIX CPENCTB, IMO3BOJSIONINX KOM-
nonoBatb MYC B cOOTBETCTBMU C TpeOOBAaHUSIMU KOHKPET-
HOTO TIPOGKTa W C COOJIOACHWEM TPUHIIMIIOB EIWHUYHOTO
O0TKa3a, He3aBUCUMOCTH, Oe30IacHOTrO OTKas3a, JUBEPCHOCTH,
JIETEPMUHUPOBAHHOCTU PEKUMOB (DYHKIITMOHUPOBAHMSI.

Texnuvyeckue cpencrea MCKY 3M (mporpamMmmupyembie
MPOMBIIIJIEHHbIE KOHTPOJIJIEPhl Pa3JMYHBIX KJIACCOB 0e€3-
OTIaCHOCTW W CTeIeHel pe3epBUPOBAHUS; TPOMBIIIICHHbBIE
pabouyre CTaHIMU pa3HOro (hYHKIIMOHAJBHOTO Ha3HAUYCHMUS;
mKkadbsl KOMMYTallMU; YCTPOMCTBA CBA3M C TMaHEJSIMU OTepa-
TOPOB; Mpeodpa3oBaTe/iM CUTHAJIOB; YCTPONCTBA 3JIEKTPOINUTA-
HUS ¥ JIp.) pa3paboTaHbl Ha OCHOBE 3JIEMEHTHON 0a3bl U KOM-
TUIEKTYIOIIMX BEAYLIUX MUPOBBIX (DUPM-TIPOU3BOIUTENCH.

bazosbiMu komnoHeHTamu MYC gBasioTcs mporpaMmMupy-
eMble TIPOMBIIIIEHHbIE KOHTpOJIIepsl cemeiictBa MCKY [7].

Ocnognovle gynkuyuu MCKY:

cbop, mpeobOpa3oBaHue, IepBUYHAS 00pabOTKA M XpaHEHUE
nHGoOpMaIIMU, TTIOJTYUeHHON OT O0bEKTa;

BBITIOJTHEHUE B pPEaJbHOM BpeMeHU (YHKIIMI KOHTPOJIS
" ynpaBJeHus (peryJiIMpoBaHUe 10 pa3InUYHbIM 3aKOHAM, peaiu-
3aIMs 3alIUT, OJIOKMPOBOK, ITycKa U OCTAHOBA 00OPYIOBaHMS),

oOMeH MHbopMaIueil ¢ BHEITHUMU aOOHEHTAMU 110 MHTEp-
deticam ¢ onToBosoKoHHbIMU cBsi3siMu: Ethernet 100BASE-FX,
RS-485, RS-422.

Cocmas MCKY onpenensiercsi 0COOEHHOCTSIMU €0 TIpUMe-
Henust B MYC u BkiIOUaer:

LIEHTpaJIbHbIe MUKPOTIPOLIECCOPHBIE KOHTPOJepsl (KMm);

Moayiau cBsizu ¢ o0bekToM (MCQ), mnpenHa3HayeHHbIE
IUJIST BBOJIA/BhIBO/IA JTUCKPETHBIX MU aHAJIOTOBBIX CUTHAJIOB;

MOJIYJIA CBSI3U ISl BHEIITHUX OOMEHOB;

MOJIYJIU KOHTPOJISI COOCTBEHHOTO 000OpYIOBaHMUS;

MaHeJ KPOCCOBbIE M COENUHUTENIbHBIC JIJIST TIOAKTIOUEHU ST
Kabesieit oT 0OBHEKTOB.

KMn u Moaynu ycTaHaBIMBaIOTCS B MOHTAaXHbIE KapKachl.
HenTtpanbHast yactb MCKY MoxeT ObITh Hepe3epBUPOBAHHOM
(omua KMm) unu pesepBupoBaHHoit (Tpu KMm).

OcHognble xapakmepucmuxku MCKY:

MOJYJIbHAasE KOHCTPYKIIMUS (BO3MOXHOCTb KOMITOHOBKM
noacucteM HuxHero ypoBHsi MYC kak ¢ omHMM, Tak U He-
CKOJILKUMU 1KadaMU ¢ eIUHON [EHTPAJTbHOW YacCThIO);

BO3MOKHOCTh PE3epPBUPOBAHMS KaK IIEHTPAJIbHOM YacTH,
TaK M KaHaJIOB BBO/A,/BbIBO/A;

COOTBETCTBME XECTKUM TpPeOOBAHUSAM TTPOMBIIIJICHHBIX
CTaH/IapTOB;

MTPOU3BOJIBHBIN TIOpsIIOoK pasMelieHnst MCO B Kapkacax;

BO3MOXHOCTb YCTAHOBKM W 3aMEHbI MOJYyJIel O€3 OTKJIIoUe-
HUSI MUTaHUS («ropsyas» 3aMeHa);

OTCYTCTBME MPUHYAUTEIbHON BEHTUJISIIIUY;
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caMOJMarHOCTUKA C  JioKaju3aluei
JI0 CMEHHOTO 0J10Ka;

OCYUIECTBJICHUE 3JEKTPONIUTAHUS OT JBYX HE3aBUCUMBIX
buaepoB Kak MmepeMeHHOro, TaK U MOCTOSTHHOTO TOKa;

Kiaccel Oe3omacHocTy — 2 u 3 [8], kareropum 06e3
omacHocty — A u B [9].

CpeaHMit cpok ciyKObl — He MeHee 30 Jier.

IIporpammunie cpencTea MCKY 3M BK1104alOT B CBOi COCTaB
cuctemHoe mnporpammHoe obecrieueHue (I10) peanbHOTO Bpe-
MeHu; KoMmyHuKannonHoe [10; 1O omepatopckux CTaHIINIA;
nHctpyMeHTanbHoe [1O A8 MOATOTOBKM, OTIAAKU U COMpPO-
BoxieHus nipukiaagHoro [10; TecroBo-nuarHoctuyeckoe I10.

IIporpammuoe obGecrreuenne MCKY 3M cooTBeTCTBYeT
peKOMeHIalMsIM, coiepkamumcss B mokymeHTax MATATO:
NS-G-1.1 [10], NS-G-1.3 [I1] u cranmapty IEC 60880 [12].
B uactHOCTH, TIpuMeHsIeTCS TMPOrpaMMHBIN KOm, obecreuu-
BAlOILIMi1 BBHITIOJTHEHUE (YHKIMN 3alluT, OJIOKUPOBOK, pe-
TyJIUPOBAaHUSI W CUTHAJIM3allMUM C JE€TEPMUHUPOBAHHBIMU
aJITOpUTMaMU 1 BpeMeHeM (B LIMKJIMUECKOM pexume 0e3 uc-
MOJIb30BAHUS TIPEPHIBAHUI U OMEPAllMOHHBIX CUCTeM) OJaro-
napst ucrosib3oBaHuto pazpadboranHoir B CHIIO «Mmmynbse»
MpoOJEMHO-OPUEHTUPOBAHHOW CUCTEMBI IMPOTrpaMMUPOBAHNSI.
OHa mpuMeHsieTcsl ISl TIPOrpaMMHUPOBAHUS aJTOPUTMOB pe-
TyJIUpOBaHUs, 3alUT, OJIOKUPOBOK, CUTHAIM3alMu. B ocHOBe
sI3pIKa TIPOrPaMMUPOBAHUS JIEXKUT HAOOpP aJITOPUTMUYECKUX
6s10koB. Takoil 1MoaAXoJ TO3BOJISIET ABTOMATU3MPOBATh IreHepa-
M0 KOAa MPUKJIAJAHBIX MPOTpaMM, MaKCUMaJbHO MPUOIM-
JKEHHBIX K BUAY TEXHOJOTMUYECKUX aJTOPUTMOB, TPEACTaBJICH-
HBIX 3aKa34YUKOM (MTpOeKTaHTOM) [Jist TpoekToB MYC, cHU3UTH
BEPOSITHOCTDH OIIMOOK MPOEKTUPOBAHUS, YIIPOCTUTH TPOIIECC
BepudUKaIUM U cliejaTh ero 60Jee T0CTOBEPHBIM.

Ilepen BHenpeHuem B akcrayarauuto [10 MYC noasepra-
eTcsl TIOJTHOW BajJuAauuu U BepuduKaluuu, odecredynBaeTcs
ero KubepOe30ImacHOCTb.

CHUXXeHUe BEPOSATHOCTH BO3HUKHOBEHUSI HEOOHApYKeH-
HbIX B [1O ommbok, 00yC/JIOBJIEHHBIX OIIMOKAMU TPOEKTUPO-
BaHUS UJIM KOAMPOBAHUS, TOCTUTACTCS:

He3aBUCUMOI BepudUKalreil TporpaMMHOTO 00ecIIeYeHU T
Ha BCEX CTaAMSIX )XM3HEHHOTO 1UKJIA;

TECTUPOBAHUEM OTACJIbHBIX 3JEMEHTOB TMPOTPAMMHOTO
o0ecIrieueHusI;

KOMIIJIEKCHbIM TecTupoBaHueMm ¢dyHkuuii MYC (ripu xom-
MJIEKCHOM OTJIaike W B TIPOLIECCE TPEABAPUTEIbHBIX MCIIbITA-
HUM) C UCIOJb30BAHUEM MaTeMaTUUYeCKOW MOJENIU SIePHOM
YCTaHOBKW;

anpobalneil TeXHUYECKMX pelleHWi BO BpeMsT ONBITHOM
9KCIUTyaTaluu MUIOTHBIX 00pasioB UYC;

aBTOPCKUM COTPOBOXICHUEM.

HCI/ICHpaBHOCTCﬁ

OcHOBHble ocobeHHOocTU UYC

OcHoBHbIMU ocobeHHOCTIMU UYC gaBastoTcs:

— BO3MOXHOCTb TtocTpoeHust UYC ¢ pa3ianuHbIMU cxema-
MU MaxxopupoBaHUs («2 u3 3», «2 u3 4» u ap.);

— YCTOMYMBOCTh K EIMHUYHBIM W KpPAaTHBIM HEHWCIpaB-
HOCTSIM 3a CYET PEe3epPBMPOBAHHBIX CTPYKTYp, B TOM 4YHUCIIE
pe3epBUpOBaHUS  aHaJoro-uGpoBbIX  TpeoOpa3oBaTeseit
U YCTPOWCTB YMPaBJIECHUS UCTIOTHUTEIbHBIMU MEXaHU3MaAMU;

— TMpUMEHEHHWe TIPUHIIMIIOB TUBEPCHOCTH;

— MHUHUMYM KaOeJbHBIX CBSI3el 3a CUET: a) MPUMEHEHUS
BBIHOCHBIX ITU(POBBIX KOHTPOJJIEPOB MAJisI AUCTAHIIMOHHOTO
yIIpaBJieHUs, UHAUKAIMu U curHanu3ainuu Ha BLIY (PLLY);
06) uudpoBOil ONTUUECKON TIepeauu JaHHBIX;
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NudopmanronHslie u ynpasisitowue cucrembl ADC npoussonctsa CHITO «Mmnynbsce». CocTosiHue, NepcrnekTrBbl

— BO3MOXHOCTb TexHuueckoro oocnyxuBanus MYC paz-
JIeTBHO T10 KaXIOMY KaHaJly ¢ COXpaHeHUeM paboTOCIIOCOOHO-
CTH TIO BceM (PYHKIIUSIM;

— HeMNpepbIBHbIN KOHTPOJIb 000opynoBanust MYC.

NYC copoexTupoBaHbl TaKMM 00pa3oM, UTO B IIpolecce
(DyHKIIMOHUPOBAHUS BBITIOJHSICTCS aBTOMATUYECKUM KOHT-
poJib pabOTOCITOCOOHOCTU U TIPABUJIBHOCTU BBITIOJTHEHUS UX
(yHk1Miti. ABTOMaTu4eCKUii KOHTPOJb OOecreunBaeT oOHapy-
JKeHMe HEeMCIIpaBHOCTeN TexHn4Yeckux cpeacts UYC.

B cootBercTBUmM ¢ pekomeHmamusamu NS-G-1.3 u craH-
naptom [EC 60987 [13], KpoMe TpaauIIMOHHBIX METOIOB OIE-
pPaTMBHOTO KOHTPOJISI M JUATHOCTUPOBAHUSI HEUCIIPABHOCTEMH
(HampuMep, KOHTPOJb COXPAHHOCTM B TAMSITH TIPOTpaMM
U KOHCTAHT, KOHTPOJIb MPEBBIIIEHUS] TUMUTA BPEMEHU BbITION-
HEHUsI oTepalnii, KOHTPOJIb MPaBUIBHOCTH Tepenadyu nHOOop-
MallMy TI0 JIMHUSIM CBSI31), PEaIM30BaHbI CIICIYIOIINE METObI:

— BCTPOGHHOE  JMArHOCTMPOBAHWE  BHYTPU  OJIOKOB
3JIEMEHTOB:

— 3alKTa ¥ AWAarHOCTUPOBAaHWE BHIXOJHBIX KaHAJIOB 0JIO-
KOB YMpaBJeHUS MeXaHM3MaMU B YacTHU JIO(KHOTO cpabaThiBa-
HUSI BBIXOITHBIX KITIOYEH;

— BCTPOEGHHOE TECTOBOE JMArHOCTUPOBAHMWE BXOMHBIX Ka-
HaJIoB OJIOKOB YIIpaBJEHUS MEXaHU3MaMM M BBOJA CHUTHAJIOB
ot kitoueit BILY, PILY B doHoBOM pexume;

— JMarHoCTHPOBaHUE METOIOM CpPaBHEHMS JaHHBIX pe3ep-
BUPOBAHHBIX OJIOKOB:

— CpaBHEHHME COCTOSTHUS WICHTUYHBIX BXOIXHBIX-BBIXOJI-
HBIX KaHaJOB B pPe3epBUPOBAHHBIX OJOKaX JJIsi OOHApyXEeHUs
U JIOKaJIM3aluu HEUCIIPABHOCTEH;

— CpaBHEHME TIEPEMEHHBIX COCTOSTHUS Pe3epBUPOBAHHBIX
OJIOKOB /711 OOHApY>XKEHUSI, JIOKAJIU3ALUU PACXOXJIEHUS BbI-
XOIHBIX 3HAUEHUI M BBHITIOJTHEHUST aBTOMATUUECKHUX TTPOLIEAYD
BBIPAaBHUBAHMS 3TUX 3HAYCHUIA.

IITpuwme p s

BBIpaBHUBaHWE 3HAUEHWI BXOAHOTO CHTHaja OT JaTuyvKa
10 TPeM U3MEPEeHUSIM («MeIMaHHOEe BhIpAaBHUBAHUE» 110 ajiro-
pUTMY MeAMaHHOTO (DUIBTPA);

BBIpaBHMBaHME 3HAUCHUI 3JIEMEHTOB TAMSITH.

Bropas mpouenypa HeoOxomuMa He TOJIBKO JJIST KOMIIEH-
callMd HEWCITPAaBHOCTE!, HO M JUIST KOPPEKTHOM paboThl TIPO-
rpaMMHOTO obecrieyeHusi B 0JI0Ke 3JIeMEHTOB, YCTAHOBJIEHHOM
n3 3UII:

BBIDABHUBAHMS  3HAUCHMIN  DJIEMEHTOB  OMEPAaTHBHOMN
MaMsTH;
BBIDABHUBAHMS 3HAUYEHWII HACTPOEYHBIX IapaMeTpOB

B OHEProHEe3aBUCHUMON TaMITH (3HAYEHUI YCTaBOK, 3aJepKeK
JUTSL aJITOPUTMOB 3alIUT, OJOKMPOBOK WJIM 3HAUECHU I TTapaMeT-
POB JIJIST aJITOPUTMOB PETYJISTOPOB).

BbiBOAbI

CoBokynHOCTh MYC, mpon3BOOUMEIX M pa3padaThIBaeMBbIX
HITO «Mmmynbe», obecrieyrBaeT MOCTPOEHUE COBPEMEHHBIX
noaHodyHKIMoHaIbHBIX ACY TII mepcrnekTUBHBIX 3HEPTo-
6;10k0B ¢ peakTopoM Turia BBOP, peanusys BbinosiHeHNE Bcex
BaxXXHBIX 11 Oe3omacHocT ADC DyHKIUIMI, B YaCTHOCTH:

“3MepeHue HEUTPOHHOI MOIIIHOCTH PEaKTOPHON YCTaHOBKU;

(opmupoBaHue M BblJAYy CUTHAJIOB TPEAYTNPEAUTEbHON
1 aBapUMHON 3alIUT;

(opmupoBaHue M BbIAAUY KOMAaHJ 3alllUThl AJs TPEAOT-
BpallleHU sl TIOBPEXIEHUST 000pyI0BaHUST SHEPTro0JIOKa;

OIOBEIIEHNE TIePCOoHaia O HapyILIEHUSIX yCJIOBUI Ge3orac-
HOI1 9KCITyaTaliiu 9Heprobyoka;
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KOHTPOJIb TEXHUYECKOTO COCTOSTHUSI U PEXMMOB pabOTHI
TEXHOJIOTUYECKOTO0 000pYyIOBaHMUS;

JNMaTHOCTUPOBAHWE TEXHUUYECKUX CPEACTB M TPOrpaMM-
Horo obecnieueHust MYC.

I[lpn cosmanum WYC yuTeHBI COBpeMEHHBIC TEHICH-
uuu B peanuzauuu ACY TII mepcneKTUBHBIX 3HEProOJOKOB,
a Tak>ke TpeOoBaHMsI TI0 HAJEKHOCTH, BBI3BAHHBIE TIEPEOIIEHKOM
6e3omacHoct ADC B cBs13u ¢ aBapueit Ha ADC «Dykycuma-1».

OueBuaHbl TipeumyinectBa peanuzanuu ACY TII onHum
MOCTaBIIMKOM (B KOOIIEpallM C APYTUMHU (UPMaMM):

MakKcuMaibHast yHuGuKalus 000opynoBaHUs U UHTEPGHECOB;

eqHbIe MH(POPMAIIMOHHAS cpeia U CUCTeMa KOIMPOBaHMUS,

CHUXXEHME 3aTpaT Ha WHXWUHUPWHT;

comaya ACY TII 3aka3ynKy KaK 3aKOHYEHHOI CHCTEMHBI;

yIellIEeBJIIEHNE SKCIUIyaTallMOHHBIX PACXOJIOB;

YIIPOIIEHUE CEPBUCHOTO OOCTYKUBaHUS;

KOHKYPEHTOCTIOCOOHASI CTOMMOCTb.

Bosb10it OMBIT MTPOMBINIIEHHOM 3KCIUTyaTalliu MOATBEp-
JIUJT XOPOLINEe 3KCILTyaTallMoHHble XapakTepuctuku UYC.

Bricokyto onenky noayumiu MYC B oTuere He3aBUCUMOM
akcnepTHoit muccun <«AHanu3z MATATO nudpossix UYC,
pazpabotanHbix CHITO “Umnynbc”», MpoBeIeHHOI B arpesie
2013 r. Kak ObLJI0 OTMEUYEHO, KauecTBO paboT Mo pa3paboTKe,
M3TOTOBJICHUIO, MCTIBITAHUSIM U COTNPOBOXICHUIO 3KCILTyaTa-
unu MYC Bricokoe; npoananusupoBanHbie UYC cornacytorcst
C COOTBeTCTBYIOIIMMU paszaenamu PykoBoactBa MATATOH
no 6e3onacHocT NS-G-1.3; maHa BBICOKAsI OLlEHKAa CUCTEMaM
aBTOMATUYECKOTO KOHTPOJS M JMArHOCTUPOBaHUSI 00OpYI0-
Banusi MYC. Ilpoiiecchl 1MarHOCTUPOBaHUS B peajibHOM Mac-
mTabe BpeMeHU o0ecIeunBaioT 3G (EKTUBHOS U CBOCBPEMEH-
HOE BBISIBJIECHUE HEUCITPABHBIX KOMITOHEHTOB.
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