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Ha aBTope$epar Al4ccepralllloHnofi pa6orur

MorynruHa Au4pea Irlropenuua

<<Mexanzro- MareMarlrqecKar MoAeJrb ae$oprvrallzfi npo SuJII4poBaHHbrx sneKTpoAoB
LroHHbrx Asnrarereft),

rrpeAcraBJreHHoft Ha coucKaHrae yreuofi crefreHu KaHAI4Aara rexHllqecK[x HayK rlo

c[eqprirJrbHocrw 05.07.05 - <TeruoBbre, oJIeKTpopaKerHbIe ABurareJII4 I,I
gHeproycTaHoBKI,I JIeTaTeJIbHbIX aflflapaToB>

,{raccepraquoHHirfl pa6ora Moryrxuna 4.14. [ocBrIIIeHa LIccrIeAoBaHIlro

TepMoMexilruqecKr.rx lpoqeccoB, Bbr3brBarorqzx 4elpopMaula[ gJIeKTpoAoB B I4oHHo-orIT]IqecKI'IX

cr,IcreMax rIoHHbD( gneKTpopaKerHbD( 4nzrarerefi, a raKxe paspa6orre LI I4ccJIeAoBaHI4ro

MareMar[rrecKllx uoAeneft TaKI,IX lpoqeccoB.

I4oHHrre gJreKTpocrarrrqecKr4e ABlrrareJIlI (I{D npeBocxoAtr Bce rLIrIbI paKerHbD(

4nurarelefi, vB -ttvrcra npl,IMeHreMbrx Ha Aannsul MoMeHT na 6opry KocMt4rlecrux arlflaparoB

(KA), rro raKr4M xapaKTepucrnKaM KaK yAenbHrrft nunylrc r pecypc pa6oru. Bnaro4apx raKlIM

rroJro)Kr.rreJrbHbrM ceoftcrnaM, pacruLrpeHlle I4c[oJrb3oBaulat VIA {BJUIercs o6qerraupoeoft

renAenqueft. B Poccnficrofi (De4epaqura raKxe IrpoBoArITct parpa6o'rra kI!, pa:lraunofi

MorrlHocrr{. I4onno-o[TuqecKair cr.rcreMa (l{OC) tBJlterct o.4HI,IM u3 KJlroqeBbrx

KoHcrpyKTrrBHbrx y3noB I4,{, ornevarcur4M 3a ycKopeHlle }IoHoB ra (popuupoBaHue nyma. flpn

pa6ore ABr,rfareJrr gJreMeHrbr WOC noABepxeHbl HarpeBy vL KaK cJIeAcrBI'Ie,

TepMoMexaHr,rqecK[M eQ$errarvr, Koropbre cuoco6nrr [pI4BecrLt K HeIIrrarHbIM pex]rMaM ulrvl

Her,rcrpnBHocrrM. Paesrrre MeroAoB pacvera repMoynpyrux 4e$oprr,raqnfi VIOC I4[\

neo6xoAzl,to p.Irl^ errpa6otru KoHcrpyKTI,IBHbrx peurenufi, ucKrloqaroilIrax Bo3HHKHoBeHue

yKa3aHHbrx HerarrrBubrx e(fQerroB, cJreAoBareJlbHo, pa6ora no Aannofi TeMarI4Ke aKTyulnbHa.

OcuoeHrre pa:|Aenbr Ar,rcceprarllrlr [ocBf,IqeHbl aHanl43y coBpeMeHHoro cocrotHl'It{

MoAenrrpoBaHrr{ TepMoMexan}rqecKr4x e$(ferron B rycro nep(fopupoBaHubD( yrlpyr}Ix

o6oro.rKax Lr aHanlr3y ynpyro4e$opMr4poBaHHoro cocrotnl,It oneKTpo,uos I4OC c rorIKrI 3peHrtr

Teopr{H yrrpyrocrtr o6ono.{er. Arropou paspa6orana MareMarvqecKffI MoAenb reMlreparypHoro

4e(popuupoBaHr{r aneKTpoAoB y3na VIOC, Koropiu 6wna rcnoJlb3oBana LIM Aff npoBe4eldvIfl.

rrrrcJreHnbrx pacu€roe. Erura BbrrroJrHeHa IrpoBepKa pe3ynbraroB pacudron, rloJlfreHHbrx

aBTopoM no co6crnensoft ueroAlrKe, nyreu cpaBHeHI,It c pe3ynbraraMl4 tIIlIcJIeHHoro pemeHl'Is

r{AeHTr{rmoit sa1a,rn cpeAcrBaMlr rrporpaMMHoro [aKera ANSYS. IlorasaHa BbIcoKa{ creneHb

corJracoBarrr,rfl pe3ynbraroB o6oux pac.reron. llpu srou MeroALIKa aBTopa oKzt:laJlacb 6onee

orouounofi rro Marrrr4HHoMy BpeMenr.r. Taxxe rpLIBoAI4Tct cpaBHeHLIe pe3yJIPIA.TqP pe9_Y9T_ol_1o_



MeTOArrKe aBTOpa C gKcneplrMeHTiurbHbMll AarrHbrMll, B3flTbrMkr u3 lrvTepaTypbl Ant Tpex

SKCrrepr,rMeHTulIIbHbrx cnyqaeB.

Haynrar HoBr43Ha pa6orrr cocrorrr, rrpexge Bcero, n paspa6orxe MeroArIKI,I ta anropnTMa

pemenlrr 3a4aqrl orrucalprs.4e(fopuarluln gJreKTpo4on I4OC, ocHoBaHHofi na ucnoJIb3oBaHrIH

anilapuraMarplrr{Hbrx KpaeBbrx rrHTerpanbnbx I{ rIHTerpo-AI,ISSepenqzaJIbHbx ypanneuufi. IIpu

3ToM 4ils. lepBoro npu6rrrxeuux ]rreparluoHHoro [poqecca nonyqeHo peruenze B

aHarI,ITI{qecKoM BuAe.

l4z 'rucra [paKTr,rqecK[ 3Harrr4Mrrx pe3ynbraroB pa6orrr neo6xoArnuo orMerl{Tb, Bo-

rrepBbrx, Bo3MoxHocrb rrprrMeHeHr,r{ parpa6orauuofi pacudrnofi MeToALIKLI 4nd 6ucrporo

rrporHo3r,rpoBaHr.rs paqnoHurnbHoro HarriulbHoro nporu6a H AorIonHLITeJIbHofo nporn6a

upo(funzpoBannbD( oJreKTpoAon ITIOC. Bo-nroprrx, aBTopoM, Hd ocHoBe pacuerno-

Teoperr{rrecKoro uccneAoBaHr4.f, pa-:pa6oranbr peKoMeHAaII[u An;r [poeKTI{poBaHI,IrI gneKTpoAoB

r,r y3noB I4OC nepcneKTr4Bnbx k$, u cocraBJIeHbI ra6nurlrr gna.Ieuufi peKoMeHAyeMbx

HaqarrbHbrx npora6on oneKTpoAoB pa3MepHoro ps4a (160-500) MM vIs Marepl'IanoB c

ptrJrr,rrrHbrMz $nsutco-uexaHl,IqecKraM[ ceoft crBaMI4.

Anrope$epar AIaccepraIIlILI He m.rlr€u orAeJIbHbD( He,uocrarKoB.

B rexcre anropeSepara orcyrcrByer cpaBHllTenrnrrft anurvI3 pe3ynbraroB, rIoJIfreHHbIX

aBTopoM, r4 pe3ynbraron aapy6elrHbrx lrccneAoBarelefi. 3ro orHocurc.fl K I4cnoJrb3oBaHHbM

Teoperr,rqecKlrM rroAxoAalu. flo ercnepLrMeHTaJIbHbIM .qaHHbIM Taxoe cpaBHeHrle flp]IcytcrByer,

oAHaKo nrr6op ny6luraqufi upe4cranrlrercfl. HecKoJIbKo tppanr,rentapnrru. B oAHoM LI3 cnyqaeB

cpaBHeHr.rr KoppeKTHocTb r{c[oJrb3oBaHHbD( sKCnepI,IMeHTaJIbHbD( MeTO,4HK rIOABeprHyIa

coMHeHr{rc y}Ke caMLrMr{ gKcuep}rMeHTaropaMu, ony6ruEKoBaBIrItIMrI cBopl peynbrarbl. Eue e

OAHOM Cnrrae ilpr,rBeAeHbr pe3yJrbTaTbr Nrs. rtrTaM[oBaHHbD( gJreKTpoAoB, KOTOpbIe, ilo

rrpeAllonoxeHr{Io aBTopa, HeAocTaToqHo xopomo o[]IcbIBaIoTct cyqecTByIoqIIMI{ pac'reTlrrnvrr'I

MoAeJrflMr4. Cpannenrae pe3ynbraron pacuera BbInoJIHeHHoro aBTopoM c orIbrrHbIMLI AaHHhIMu,

,4ocroBepHocrb KoropbD( craBr,rrcr noA coMHeHrIe, BbrrJl-flAur He BTIoJIHe qenecoo6pt)3HblM.

Irlsnecnro, qro rrpu MoAeJrlrpoBaHrrr{ rycro nepQopupoBaHHbD( o6oro'rer B BuAe,

Haflpl,rMep, TaKLIx xe o6onoqeK, Ho r,r3 c[JrorrrHoro Marepnafla c 9KBI,IBaJIeHTHrIMu crofictnauu,

agernarnsni pacu€r srux cnoficrB crruroBurc-r oAHI,rM rI3 npllopureroB. Terra ne MeHee, B

anrope(pepare HeAocraroqHo no4po6no ocBerqarcTct Bonpocbl MoAeJII{poBaHI,It nep$opaquu

gJreKTpoAon. 3ro orHocr{Tcr u r co6creeHHblM pacu€rnrnn MoAeJrflM aBTopa, I4 K MoAentM

ANSYS, ucrroJrrcyeMbrM Nrs cpaBHeur{r. Xors B reKcre yrloMnHarorct uapaMerpbl

<uprane4€nnufi uo4ynb ynpyrocrtr>, (nplrBeA€surni ros(f$uqraenr llyaccona)), <roetf(fuquenr

ocna6renra-fl xectxocru>, ocradrcs roJrbKo AoraAsrBarbct o roM, KaK AomKHbI onpeAeJlflTbct HX



3HarIeHI,Ln. Boguoxuo, aBTop cquraer plcrroJr*yeMble AJUI gToFo MeroAbI o6rqerasnecrHrnrra. Teu

He MeHee, UeleCOO6pa3HO yKa3aTb IIepBOIICTOIIHI4K (Ulz nepnOuCrO.*rurU).

B 3aKrroqeHr.rrl K aBTope(bepary ynoMr,rnaercf,, tlro Bblpa6oraHHble aBropoM

peKoMeHAarluu 6stlu ucrroJrb3oBaHbr rrpr ptBpa6orKe KoHcrpyKrlufi VIOC l^rs. paslrurqHbD(

MoAeJrefi BI{I4L B ToM qrrcJre IJrr B[II4,4-8, ouraulennoft nnocKrlMrr gJleKTpo,4ttMra. O4nar<o,

paspa6orannar aBTopoM MoAenb rpeAHa3HarleHa 4rrfl. pacqera npo$unlrpoBturHbD(

(c$epzuecrux) gneKTpoAoB, vr Borrpoc ee [pLIMeHIaMocrrI I.Irs, TIJIocKI,IX oneKTpoAoB B

arrope$epare He ocBeIrIeH.

OAnaro yKa3aHHbre HeAocrarKrr He BJrrrrror na o6qyro IroJIolKIrreJIbHyIo oqerky pa6oru

A.I4. Morymr,rua, Koropiu BbrnoJrHeHa Ha BbrcoKoM HafrHoM ypoBne vI 6esyclonuo

coorBercrByer rpe6oeanvrflM, [pe.ubsBrreMblM K KaHAI,IAarcKrrM AI,IccepraIILItM, a coucKareJlb

3acnyxrrBaer rrprlcyxAeHur eMy yreuoft crerrenll KaHAI{Aara rexHHqecKVX HayK.

Jlosqon Arercan4p Cepreenr.ru

KaHAr,rAar $usmo-iraareMarlrqecKrrx Ha).K, HarIztrIbHI4K orAena sner<rpo$n3vKll'

focy4apcrseHHrrft naytruft rleHrp Poccr,rftcrofi Oeaepaqnra - lpe4epaJlbHoe rocyAapcrBeuHoe

ygr.rrapHoe rrpeArrprrrrue <<I4ccneAoBareJlbcKuft uentp I4MeHH M.B. Kenablma) (fHU (DfyII

<Ilenrp Ken4urua>),125438, r. Mocrna, yn. OnexcKffi, A. 8; rene(pon: +7 (495) 456-64-65; e-

mail: lovtsov@kerc.msk.ru.

Ilo.qnracu A.C. JlosqoBa I4

Yqenufi cexpempr fHI{

KaHALIAaT BOeHHbIx HayK IO.JI. Cuupuon

Ha.ranrHr.rr orAeJra snerrpo(pusu;rlpI )

KaHAlrAar Qr.rsuxo-ruareMarlrqecKllx HayK

Beayqufi I{HxeHep

A.C. Jloeqos

B.A. Mypauen
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