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.{uccepraqr,ra Mnuruua Bqqecrasa ArexcanApoBHrra <<Brr.rr4crnrertrHrrfi

KoM[JIeKc Anfl pacqerHoro conpoBo)KAeHrafl, r,rsuepeHrafi, BhrrroJrHeHHhrx Ha

3Heprerl4qecKl4x 6rtcrprtx peaKTopax)) rroAroroBJreHa n na6oparopr{H rrporpaMMHo-

MeroAuqecKoro o6ecne.{eHIas Lr pacqerHo-oKcnep14MeHTzurbHoro o6ocnosaHus

6esonacHocrI,I 6rtcrprtx peaKropoB OrAereHras r4epnofi oHeprerr4Kra (Ot3)

AO dI{II PO - O3I4).

B 2019 r. MnruI,rH B.A. oKoHrrr4n O6Huncruir unc'ruryr aroMnofi eHeprerrlKn -

$ntmat Qe4epanrHoro rocyAapcrBeHHoro aBroHoMHoro o6pa:onareJrbHoro

yqpex(AeHllf, Bhlcluero o6pa:oBaHl{t <<HaquoualrHufi HccneAoBareJrbcKrafi r4epHrrfi

yHuBepcl4rer <MI4Otr'b (I,IAT3IJJlAy l\fuI@Vl) rro HarrpaBrreHrdrc rroAroroBru 14.05.01
- <-fl4epnbre peaKTopbr Lr MarepuanbD).

C 01.10.2019 r. Muurun B.A. o6yvaercr. Ha 3aoqHoM orAeJreHHV actupaHrypbr

AO dFIII P@ - (D3I4) rlo HarIpaBJIeHHIo rroAroroBrcu 2.4.9 -fl4epHrre sHeprerr4rrecKne

ycraHoBKI4, ToTIJII{sHrtft IIUKI v pap.ua\r4oHH€ur 6e:onacHocrb. Bo nperrar o6yveHu.r

MnruIaH B.A. cAan cneAyloulrae KaHAr,rAarcKr,re 3K3aMeHhr: r4HocrpaHuufi r3hrr

(aHrnuficrufi), oIreHKa - orrl4tlHo; rrcropnr n SunocofrEa HayKr4, orIeHKa - ornraqHo;

cnelu4anbHa.f, AIacIILrnIruHa (2.4.9. .f4epHrre oHeprer]rqecKr,re ycraHoBKr4, TorrJrr,rsHHfi
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HayuHrrfi pyKoBoAI{reJIb flepery.uon AHroH AnercaHApoBr,rrr, KaHAHAaT

TexHurrecKr{x HayK rlo cleqraJrbHocrr,r 05.14.03. ,f4epHue 3Heprerr4qecKue ycraHoBKr,r,

BKJIIOTI€UI npOeKTLIpOBaHr4e, SKcrrnyararlr4ro v BbIBoA vr3 SKcrrJryara\vrn, HarrulrrbHr,rK

AerlapraMeHra pacqerHbrx HccneAoBanuit 6esouacHocrr4 A3C

AO (|FIII PO - <D314>.

llo urora rr o6cyxgeH Hfl rrprr Hfl To cJreAyroqee 3a rclr rcqeH He :

.{zccepraqur Muruuna B.A. rocBrrqeHa aKTyarsnofi upo6reue - co3AaHraro

HoBoro pacqerHoro KoMrrJreKca Anfl HayrrHoro colpoBo)KAeHr4r 4eftcrnyroqux

peaKTopon BH, BKJIIoqaIoUero s ce6s uau6olee coBeprxeHHbre Ha 4annrrft MoMeHT

MeTOAbI MaTeMaTI4rreCKOfO MOAeIHpOBAHVS, VpeaJM3yrOUIlre UX KoMrrbroTepHbre KoAbr.

Ile.nn H 3aAaru uccJreAoBaH[f.

I{enr AaHHofi pa6oru cocrorar B pa:pa6orre, arrecrarlurl yr BHeApeHrlr4

BbIrrucII4TeJIbHOfO KOMIIJIeKCa Anfl paCqeTHofo conpoBo)KAeHut r,rsuepeuufi,

BbITIoJIHeHHbIx Ha AeficrByroqeM peaKrope EH-800. B nepcneKrrrBe pa:pa6orauHufi

KoMnJIeKc 6y4er I,IcrloJlb3oBarbcr AJrr conpoBoxAeHr.rr peaKTopa BH-600 14

rlpoeKTllpyeMoro peaKropa EH-1200M. Pa^:pa6oraHHufi Bbrrrr,rcJunemnufi KoMrrJreKc

cAenarb BbrBoA o rorrHocrr4 pacqerHoro IIpofHo3HpoBaHH.f, HefirpoHuo-

Quau.recxl4x xapaKrepllcruK arrusHofi 3oHbr rrpr4 3Kcr nyarar\uLr peaKropa BH-800 n

repexoAHuft nepuo A u c nolsofi rarpysrofi MOKC rorrJrrrBoM;

2) pactullpurs o6racrb rIpLIMeHeHr4r H 3aBepulrrb rrpoqeAypy nepu{uraqur,t

rIpoeKrHhIX rporpaurr,r TRIGEX, JARFR, MMKKENO z MMKC AJrr peaKropa EH-800

c MOKC rorrnr4BoM;

3) coxpaHllrb 14 crpyKTypr,rpoBarb yHr4KaJrbHyro oKcrrepr,rMeHT€urbrryrc

zHQoprvralll4rc IIo arrunnoft 3oHe, nonyrreHHyrc npu gKcrrJryaT ar\uu peaKTopa BH- 800 ;

4) rIpoBoALITb He3aBucuuufi pacqerHbrfi xoHrpoJrb noBbrrueHsofi ToqHocrlr

4lx o6ocHoBaHI,It 6esonacHocrr.r arrusHofi 3oHhr B rrpoqecce gKcrrnyararlvrr peaKTopa

EH-800.

ilo3BOIqeT:

1 )
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[ocruxeHne Iren[ pa6otu 6yaer cnoco6crBoBarb rroBhrrrreHuro rorrHocrr,r

pacqerHoro rlporHo3l4poBaHl/ta HefirpoHHo-QueuuecKrrx xapaKTeptrcrr{K pr 6esonacHocrr4

pa6oru 4eficrnyrcqux peaKropon EH.

[ttt' Aocr]DKeHI4t nocraBJleuHofi rleJrr{ 6uln peueHbr cJreAyroque HayqHo-

TEXHI,IqECKHE 3AAAq[|:

- co3AaHa yHHBepcanbHa-fl, rra6ra.s Bbrrrr4cJrr{TeJrbHuilf, nnarooprraa Anfl

onepatunHofi o6pa6orrcu, xpaHeHur, pacrrerHoro aHaJfi43a AaHHhrx uefirpoHHo-

Susnvecrux peaKTopHbIX gKcnepHMeHToB, rro3BoJr{rorrl€lr r{HTerpr{poBarb B ce6s,

c oBpeMeHnue ne fi rpoHno- Qus r4qecKr,re 14 TennorlrApaBrnqecKr,re KoAbr ;

- ocyqecrBJleH c6op u aHaJrv3 unQoplaaqkrr o BhrlonHeHHhrx r,r3MepeHrlrx B

peaKTope EH-800: crpyKrypupoBaHue raHfoprvra\yru, anarrr{3 ee AocraroqHocrr,r, or6op

AocroBepHofi raH$opMauur,r, 3arroJrHeHrae 6asH AaHHbrx;

- co3AaHhI MareMarllqecKue MoAeJrr,r puBnl{rlHbrx cocrogHtlfr arrHsHo[ 3oHhr

peaKropa EH-800;

- npoBeAeH pacqernstfi asarr,r3 rl3MepeHufi, aunoJrHeHnbrx Ha peaKrope EH-800 c

t4crIoJIb3oBaHIleM Ha6opa [porpaMM Anfl 3BM (roaoa), r{HTerpupoBaHHhrx B

parpa6oraHHyro ularSopuy ;
-rlpoBeAeHa oIIeHKa norHofi MeroAr4rrecxofi cocraBJrnoqeft norperuHocrr{

nefirponHo-QuruuecKllx xapaKrepr,rcrrrK AJrr npoeKrHbrx KoAoB JARFR n TRIGEX upz

repexoAe Ha nonHyro 3arpy3rcy MOKC ronnuBoM;

- ocyqecrBJleHo aBTopcKoe conpoBo)KAeHr,re gKcrrJryara\uv sHepro6lora Ns 4

Eeroapcxofi A3C B qacrI4 pa6or HayqHoro pyKoBoArrreJrr, a HMeHHo: paccMorpeHa vr

corJlacoBaHa oKcnJryaralll{oHHaflv npoeKTH€rfl AoKyMeHTarIVfl, Ha TBC u aKTr,rBHyro 3orry;

corJlacoBas o6reu neperpy3oK To[Jrr{Ba nepeA HaqarroM raxAofi Mr4KpoKaMnalrau c

rrpoBeAeHr,reM rroATBepxAaroqrx pacqeroB.

Hayunan HoBH3Ha pa6oru.

Bnepnue

pyKoBoArrreJrt

BbICOKOTOTIHbIE

amunHofi 3oHbr

co3AaH r,rHcTpyMeHT, rro3BoJrrroulun opfaHu3arlHr4 Hayt{Horo

IIpOBOAr.rTb He3aBr4cltMbre oT sKcnnyaTrapyrcqefi opraHr,r3arlr4r4

tlpofHo3Hbre pacrreThr

peaKropa EH-800 c

,HefirpoHHo-Su:uuecKr,rx xapaKrepr,rcrtrK

MOKC rorrJprBoM Ars o6ocHosaHrar ero
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6esonacHocrla trpvr 3KcrrJryara\uu Ha MorrlHocrr,r, rtpu [poBeAeHr{H usuepeHrEfi B

npoqecce [eperpy3Kr4 TorrJrHBa, [pu [ocraHoBKe gKc[epnMeHT€urbHbrx TBC, KorAa

Bo3HI,IKaer neo6xoAuMocrb paccMorpeHr4fl HecraHAaprHbrx pactrerHbrx curyaguit

rroBbrrrreHnoft cloxHocrr4.

llpanru.recKafl 3Hart[Mocrr pa6oru :

l . CosAaHHHfi pacrrerHo-BbrrrncJrr,rrelrnsrfi KoMnJreKc BHeApeH

rIoApa3AeJIeHI4t AO (fFtrI P(D - O3trb Anr BbrrroJrHeHr,rr AoroBopHbrx pa6or c

Eelorpcrcofi A3C ro aBTopcKoMy co[poBoxAeH]rK) gKcrrJryararrvwr enepro6noros Jlb 3

H Ns 4 B qacrll pa6or HayqHoro pyKoBoAHTeJrr. C ero rroMorrlbro perrr€rJrracb orreparlrBHbre

BOIIpOCbI, BO3HI4KaIOUI[e B rrpoqecCe 9KcrrJryaTa\r4r4; paCCMaTpr4BaJraCb V

cofJlacoBblBaJlacb nonyqeHHar oT 3aK€Brrr{Ka 3KcIInyaTaIII{oHH€tt u npoeKTHurt

AoKyMeHralrufl, Ha TBC r4 aKrnBr{yro 3oHy; corJracoBbrBaJrcr o6reu reperpy3oK rorrwrBa

nepeA Haq€uIoM xaxAofi MIEKpoKaMnaHuv c [poBeAeHrreM [oATBepxAarorq[rx pacqeroB.

2. CosAaHH 6eHulraapr MoAeJrr,r peaJrbHbrx cocrosHnfi arrusHofi 3oHbr, c

rIpI,IMeHeHI,IeM Koropblx yA€rnocb 3aBeprur4rb nepnQnrcarluro rporpaMM TRIGEX,

JARFR, MMKKENO r.r MMKC ArIt peaKropa EH-800 c MOKC ronrueoM r.r nepefiru x

rporleAype ux arrecrarlr4r4 s PocrexHaA3ope.

3. I4cnorugoBaHrle MaKcuM€urbHo rotrHbrx MeroAoB pacqerHoro

MoAenupoBaHnfl, rrprr aH€urr43e r{3MepeHHbrx AaHHbrx B peaKTope EH-800 uosnorurr,r

cHH3HTb rorpeluHocrl4 nporHo3r,rpoBaHus HefirponHo-$nsnvecKr,rx xapaKTeplrcrLrK ero

arrnsHofi 3oHbI, oco6eHHo rrpu rrepexoAe Ha ronHyro 3arpy3rcy MOKC rorrJrr,rBoM.

4. llorry.reHHue AaHHbre o6raAaror rleHHocrbK) Arrfl JrrrrleH3r,rpoBaHuq

peaKropa EH-800 c arcrusHofi soHofi c 3Heprerr,rqecKlrM nJryroHr,reM, a raKxe

repcneKruBHoro KoMMepqecKoro peaKropa BH- 1 200M.

CreueH u AocroBepHocrrl

Bce pe3yJlbrarbr nefirponno-QnsnuecKux pacqeroB [oryrreHbr c rroMorrlbro

arrecroBaHHblx PocrexHaA3opoM nporpaMM, rrHTerprlpoBaHHbrx B Bhrr{nclurelrnrrfi

KOMTIJICKC.
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JInqHufi BKJTaA aBTopa

. Parpa6oranu [porpaMMHbre MoAynu BbrrrrrcJrr,rreJrbHoro KoMnJreKca

BNcode AIrfl o6pa6orrcu, xpaHeHufl, pacqerHoro aHaJrv3a AaHHbrx HefirpoHHo-

Qrasuvecrplx H3Mepertuir, BbrrroJrHeHHbrx Ha eHeprerrrqecKoM peaKTope EH-800.

. OcyuecrBJIeH c6op v aHurug nnSopuaqnu o BbrrroJrHeHHbrx rr3MepeHnrx

Ha peaKTope EH-800 - crpyKTypl,IpoBaHrre unQoprr,rarlw, aHaJrrl3 ee AocraroqHocrr4,

or6op AocroBepHofi unQopMarllrr{, 3anoJrHeH ue 6as AaHHbrx.

o flpone4eH pacvernrrfi aHanra3 BhrrroJrHeHHbrx uruepeHraft Ha peaKTope

EH-800.

o OnpeAelenu AIrfl I,rHXeHepHbrx nporpaMM MeroAnr{ecKr4e nonpaBKu

uefirpoHHo-QnrnvecKl{x xapaKTepr,rcrHK B rrepexoAHufi nepuoA H rrp}r noluofi 3arpy3Ke

MOKC ronJrrdBa e EH-800.

o Paspa6orauu cepnu 6eHvrvrapx uoAerefi BhrrroJrHeHHbrx ueuepeHufi B

peaKTope EH-800 c IIeJIbIo neprEQranarlr4r4npoeKrHbrx r,r pa3pa6arHsaeNabrx KoAoB HoBoro

IOKOIEHI,Ifl.

. Cornacosan o6rerra reperpy3oK rorrJrr{Ba Py EH-800 repeA HarraloM

xaxAofi MHKpoKaMilaHnv c [poBeAeHHeM noATBepxA€uorrIHX pacqeroB gKcnnyara\vkr

arrunnofi 3oHbI B rlpeAcroqrqefi Mr{KpoKaMrraHVH c noATBepx(AeHr,reu co6lroAeHut

rrpeAeJroB r{ ycn oBLr fi 6 esonacHofi 3KcrrJryar awvr.

o ,{anu peKoMeHAa\vvr tro r4cnonb3oBaHr,rro MeroA]rqecK]rx [olpaBoK B

rporpaMMax JARFR u |E@ECT800 Ar.fl pacqera ocHoBHbrx HefirpoHHo-Snar.rvecKnx

xapaKrepr,rcrnK peaKropa BH-800.

Ocnonusle uy6rnKall[n rro reMe Arrcceprarl[[ r,r3Jro)KeHhr n 6 xypnatax,5 uz

Korophrx BKnroqeHbr B [epeqeHr BAK:

l. Kouleen B.H., Topuuuren Vl.B., MuruuH B.A. yr Ap. CROSSER

rIpofpaMMHbIH MoAyJIb rIoAroToBKr,r fpynnoBbrx KoHcTaHT AJrr r4Hx(eHepHhrx pacqeToB

6ucrprrx peaKropoB. ll C6. Bonpocrr arorunofi HayKr,r u rexHr,rKrr, cep. .flgepno-

peaKropHbre KoHcraHrbr, ]',lb 4, 2020. - C. 1615.
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2. Muurus B.A., fleperyaon A.A., Topuuures I4.B. r.r Ap. BNCODE - KoA

HayrlHoro pyKoBoAI{reJIt Anr pacqerHoro corpoBox(Aenvfl, peaKTopos EH ll C6opnux

Marepr4anoB HayrrHo-[pamnuecxoft

rarr,r. P.E. Arexceeea.2022. - C. 3941.

noHQepenqura. Hnxnufi Honropo4: H|TY

3. CerueHos M.IO., Muxafilon f.M., lleperyaoa A.A., MururaH B.A. n Ap.

CpannHrelrHufi aaaJru3 pacqerHo-3Kcrrepr{MeHT€urbHhrx pacxox4enufi nefirpoHHo-

SuelEuecrux xapaKrepllcrlrK peaKropa BH-800 ll C6. Bonpocu arouuofi HayKr.r u

rexHr.rKlr, cep. -fl4epHo-peaKropHhre KoHcraHru, No 1,2022. - C. 30-39.

4. MaHrypoa f.H., 3a6po4cxar C.B., MurunH B.A., flepery4os A.A. y \p.

Cocrosnue parpa6orru 6az AaHHbrx rAepHbrx KoHcraHr wfl, pactreroB 6ucrprx

peaKropoB Ha ocHoBe POCOOHA n EHAE-PO ll C6. Bonpocu arorraHofi HayKr{ r{

rexHLrKH, cep. .f,4epHo-peaKropHbre KoHcraHru, J\b 3,2022. - C. 1916.

5. Celaenoe M.IO., flepery4on A.A., MuuruH B.A. u Ap. PacqerHo-

gKcnepnMeHTaJlbHblit anatuz HefirpoHHo-SnsnvecKrrx xapaKTepncruK axuanHofi 3oHhr

EH-800 B rIepHoA rlepexoAa Ha 3arpy3Ky cMerxaHHbrM oKcr{AHbrM ypaH-rrJryroHneBbrM

ronJrr.rBoM // ArorvrHar eHeprr,rr, roM 135, nun. l-2,2023. - C. 3-10.

6. CeN4eHos M.IO., lleperyaoa A.A., MunnH B.A. n Ap. Anarug rorrHocrn

pacrlera pacrpeAereHl,Iq oHeproBbrAeneHr4r s EH-800 /l C6. Boupocu arousofi HayKlr H

rexHr,rKu, cep. .f,4epHo-peaKTopHhre KoHcraHTrr, J\b 3,2022. - C. 1916.

Pa6ora MuurIaHa Bs.Iecrasa ArexcaHApoBurra flBIrflercfl 3aKoHrreHHbrM rleJrbHbrM

I4ccJIeAoBaHI,IeM, BbITIoJTHeHHbIM rro arryalruofi TeMarHKe Ha BbrcoKoM HayqHoM

ypoBHe, coorBercrByer rrac[opry c[erln€rnbHocrr4 2.4.9 .f,gepnue sHeprerrirrecKr,re

ycraHoBKLI, TorIJII,IBnufi qnrrt u pa4narJlroHHar 6esonacnocrb r4 orBeqaer rpe6onaHnru

lloroxenuc o rtpncpKAeHrlu yqeHbrx creueHefi, yrBepx(AeHHoro flocraHosJreHr4eM

flpanurelbcrBa Poccuficxofi <De.qeparlua or 24.09.2013 r. Jtlb 842 (n 4eficrnyroqefi

peAaKIII{I4), npe4raBJlteMbrM K ArdcceprarlnrM Ha cor4cKaHze yv€Hoft crenesvKaH4aquta

TexHlrqecKlrx HayK.
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,.{uccepraqux <<BuqucrureruHufi KoMrureKc Arfl pacqerHoro co[poBo)K4eHnfl

usuepeunfi, BhITIoJIHeHHbIx Ha gHeprerr,rqecKux 6ucrpux peaKTopilo> MnuuHa

Bsqecrasa AlercaHApoBl,Iqa peKoMeHAyercr K 3arqr,rre Ha concKartne yrenofi creneHr{

KaHAI,IAara rexHl,IqecKux HayK rro cnerlnlurbHocrr,r 2.4.9. .f,gepHue gHeprernqecKr,re

ycraHoBKH, TorrJr r4BHufi qu ru n pa4uar4,roHHa r 6egonac Hocrb.

3aruroqeHl{e rpnHrro Ha orKpbrroM 3aceAaHr,ru HTC AO (|I{II P<D - OSII).

flpucytcrBoB€tJlo Ha 3aceAanun 15 .rreHos HTC us 29. Peeylrrarhr roJrocoBaHr,rfl: ((3D)

_15.IeIoBeK'(([poTI,IB>_0.{eIoseK'Bo3Aep)KaJIocb_0.IenoseK'[poTo*on@

(19) rrrorrr 2024 r.

flpe4ce.qarenr HTC,
uayrHuft pyKoBoAureJrb AO (|HII PO - O3H) . /1 A
AoKrop rexHr,rqecKux HayK tbx^l_ _J,

05.og.zol r / ,
Y.reHHfi ceKperapr HTC ,
KaHAr,rAar eKoHoMr,rqecKax HayK, AorIeHr 

4 
Afipanerosa H.f.
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TporHou B.M.


