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oQzrlnarbHofo onloHeHTa Ha .qucceprarlr4ro Kpyrnona Kupurra Zroperuva
<<Mo4eruponanze rerro@u:zuecr<zx npoqeccoB B BrrcoKorracrornoM I4oHHoM

ABr{rareJre)), npeAcraBneHrryro Ha corzcKaurre yveHoft crerreHr4 Kar^AvAa a rexHr,rlrecKr4x

HayK no creqr.rmbHocrr4 05.07.05 - Tenronrre, 3neKrpopaKerHbre ABr{rareJrr4 rl
3HeproycTaHoBKI4 JIeTaTe[LHBrX amraparoB

[uccepraquouua;r pa6ora Kpyr.rrona K.I,I. nocssueHa r,IsyqeHrto $usuvecrofi

rrprlpoAbr ra paspa6otce Mo.qeJrr4 Te[JroBErx npoueccoB, rrporeKfforqux B

BrrcoKoqacrorHoM r.roHHoM ABnrarene (Br{I4D, rrro rBJrrerc{ BecbMa aKTyaJrbHbrM He

TOJTbKO AJI' pAotn peHrr.' Har{Horo 3HaHvfl> Ho 14 AIlt Bo3MoxHOCTr4 peIIIeHXr pr,qa

HayqHo-TexHl{llecKux 3aAaq s o6racru ynpaBJreHr4fl IIoJIeroM rr y,qJIIzHeHIuI cpoKoB

aKflrBHofo cyqecTBoBaHl,rr KocMr4qecKr4x anlapaToB.

AnryarbHocrb reMrt Alrccepraul{u cBr3aHa c Heo6xo4uuocrblo pa3Brrrl.rt

TexHoJrorurr B9tr4[, o6laaaroqeft pl4ou rexHoJrorfiqecKax 14 gKcnJryararlnoHubrx

npel{MynlecrB no cpaBHeHr4lo c rexHonor[efi uonnrrx ABllrareJrefi c pa3prAoM

rrocro.rrHHoro rora (I,I[T|I). O6e sru KoHKypupyoqr4e rexHorrorru noJryqr4rrr.r B

Hacrorruee npenr nau6oJrbrrree paclpocrpaHeHrre. I{e.rrecoo6pasHocrr paspa6orru

TexHoJrorur4 BbrcoKolracrorHbrx r4oHHbrx ,qer4rarerefi (Br{I4D o6ycnouena reHAeHrlv.f,Mr.r

pa3Br4Tus ore.recrseHHoI r<ocuuqecrofi TexHr,rKr4.

Peqen:upyenral Ar4cceprarlur cocrol,IT r43 BBeAeHI4.f,, qerbrpex fJraB rr 3aKJrroqeuur.

@opuynuponxe nocraBJreHubrx r.r perxeHHbrx B Ar,rccepraur,rrr sagau cnoco6crnyror

cBeAeHI4t, cucreMarr,I3rlpoBaHHbre aBTopoM Bo BBeAeHu tr 14 I -ofi maBe ,4l4cceprarlr4r4, o

npo6leuax 3KclepI,IMeHTa!'IbHoro fi pacirerHo-Teoperr4qecKoro uccneAoBaHl,t-fi TeIrnoBbIX

npoqeccoB, rrporeKaloul[x npr4 pa6ore BTIUA, neo6xoguuocrrl TerrJroBoro

MoAenl4poBaHr,rr g.rrx nu6opa MareplrajroB Ha grarre [poeKTItpoBaHuA, nrfl BbrrBJreHIrJr

Kpr4Tr4qecKux 3JreMeHToB KOHCltpyKrIr4r4 ABnrAreJrt no npeaeJrbHofi serr,rqzHe pa6o.refi

TeMneparypbl, a TaKxe AJI' perneHur Bonpoca TerrJroBofo conprxeHr4r ABvfaTeJrr c

,qpyrr,rMt4 cr4creMaMr4 KocMr,rr{ecKoro annapara (KA). flpunog.rrcr orucaHr4e

TerrJro(pr43r,rqecxr,rx flpoqeccoB, nporeKarotuux npr4 pa6ore ABr,rrareJrr, o63op

cyrlecrByro lr4x pacqerHbrx rerrJroBbrx uoAelefi lr [oJD4reHHbIX panee

gKonepr.rMeHTffrbHr'rx AaHHbrx, Qopuylzpyercr nocraHoBKa 3aAA9lU TenJTOBOfO

MoAeJrI4poBaHI4t I'I SKcnepxMeHTa!'IbHoro [ccJreIoBaHrlt TenJloBbrx IIpoleccoB s BrIZ,4.

B mare 2 rrpwrogttcx o ucaque renJroBofi pacqerHol MoreJrr4, nocrpoeunofi na

oEfitilri 0J_tu \fr
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ocHoBe yqera pzrJrrrqHbrx $r.isz.recrux MexaHr43MoB rrepeHoca reIrJIa B



c Ill{AyKrIr4oHHhrM BblcoKoqacrorHrrM pa3prAoM. O6cyx,4aercr MareMarr{qecKat

locTaHoBKa 3aAauu, o6ocuonaHHocTb rpaHl,rqurx ycrowti u cxeMbr rrLIciIeHHoro pacqeTa.

fnana 3 sBrserc . Hau6olee o6tdusofi u coAep)KareJrbHofi rnaeoft 4accepraqura. B

neil npe4crauenrr pe3yn6Tarbr pacqeroB rpex lrogelefi BVI,I.{ c pa3nvrrHbrMr,r

ArzaMerpaMr4 r.roHHbrx rryqKoB. Pacqeru npoBeAeHbr ,qlrx perneHr4r npaKrr4qecKr{x

BorrpocoB IIpr4MeHr4MocrrI Bbr6paHHbrx MareprziuroB gneKTpo,qoB I{ 3JreMeHToB

KoHclpyKrlr4fi paccMarpr.{BaeMrrx trogelefi Ha pa3rnrrHbrx peNulrax pa6orrr 1nararelefi.

B trase 4 onucaua crteuuaJlbHo pa:pa6oranuax MeroIVKa renJroBr43l4oHHbrx

I43MepeHl'rfr, no3BonvBIIIat nonyql{Tb 3KcnepI{MeHTaJIbHEIe AaHHbIe IIo I{3MepeHLIIo

TeMneparyp o6pa3qoB sJreMeHToB tconcrpyrqufi r4ccJre.qyeMbrx r.rogeleii ABr.rfareJrbHbrx

6roxoe.

,[ocronepxocrr u o6ocnonan'ocrb noryqeHHblx B Al4cceprarlr4lr p$yJrbraroB

o6ycloeneurr ucnoJrbsoBaHI,IeM B 3KcnepuMeHTax coBpeMeHHoro rr3MepI4TeJr6Horo

TerrJroBu3HoHHOrO KOMrrneKCa, npoayMaHHocrbro Merorr4r ra:uepenr.rft v o6pa6orru

SKCNEPI,IMCHT{UIbHbIX AAHHbIX NO ONPEAEJIEHI{IO CTCIIEHI4 qEPHOTbI U I,HTIIKIj'IP],1IC:I,I

TenJloBofo Ll3 yqeEur ,{JIt gJreMeHToB KoHcrpyKIII{u BHLI4v a raKxe cxoAl,IMocrblo

pacqerHbrx r.r SKcnepr4MeHTaJrbHBIX pe3yJrbTaTOB.

K no:ryuenHrrrra B ar4ccepraur,roHHoii pa6ore nau6oree 3Harrr{M6rM HoBr,rM HayqHbrM

pe3yJrbTaTaM MoxHo OTHeCTT4 CJreAylo lr4e:

- npe,uJroxeHa u o6ocnosaHa 6a,'rancosas MoaeJrr, nnasuo$usuvecKr{x rrpoqeccoB,

IIPOTEKAIOqI4X IIPI4 CAMOCTO'TEJIbHOM I,IHAYKUI4OHHOM PA3PflTC B BbICOKOqACTOTHOM

I{OHHOM AB14raTeJlel

- pa.:pa6oraua renJroBar MoAeJrb, onpe,qeJrrrorlar cBr3b reruroBbrx rroroKoB Ha

noBepxHocrr,r m3opa3ptAHot KaMepbl n )JleKrporoB r4oHHo-onrl4rtecxofi cucreuu c

r{HTerpiurbHbrMu xapaKrepucrrrarraz Br{I{1, c 6olrllroft ToqHocrbro r43MepreMbrMr4 B

3KCnepI,IMeHTe;

- NPOBCAEHbI BT,]TII4CJII4TEJIbHbIC 3KCIICPIZMCHTbI NO I4CCJICIOBAHI,IIO PACNPE,qCJICHI,I'

T€MneparypHbrx norel B Mo.qeJrrx gnnrare;refi BTIpIA MM, BTII4I- 16 u rpoeKrr4pyeMoro

ABr4rareirr BII4A- 49 M;

- PA.:PA6OTAHA OPUII{H{UIbHUUI MCTOII4KA 3KCNEPI4MCHT IbHOIO I,BMCPEHII'

TeMneparypHBrx nolef Bo BHeIITHI4x 3JreMeHTax KoHcrpyKrllrr4 BHI,I! c rroJrb3oBaHr4eM

TCIIJ1OI]I43ODA:



- noryqeHo coriracoBaHrre pe3yJrbraroB qI4cJIeHHbIX pacqgToB nonefr TeMneparyp B

npoer upyeMblx KoHcrpyKrlr{rx BqI4A pa3rllqHhrx MolrlHocrefi c AaHHhrMI4

3KCnepr.rMeHTaJrbHbrx r{3MepeHl{fi .

Ocnosusarcr Ha npeAcraBJreHHbrx pe3yJrbrarax al4ccepraul4ouHofi pa6oru, uoxno

cy.qrnrl o 3Haqr,rreJu,HoM o6'rene npoBeAeHHbIX KoMnJIeKcHbrx HaytIHbIX pacrlerHo-

3Kcnepr.IMeIrraJIBHLIx IzccJleAosaHuil u lro AocroIIHcrBy orleHr4Tb ;ruqnrrft BKiraA r4 'IpyA

aaropa. Zu 6Hr srrnorHeH Becb KoMnJreKc 3Kcnepv MeHTaJrr,Hhrx pa6or, [ocrpoeHbl

pacrreTubre Mo,qeJrr4 rr BbrrroJrHeHbr KoMnbroTepHbre pacqeTbr AJrr Tpex ruo,qenefi

4nurareleft.

flparcrnvecrcaq 3HaquMocrb pe3yJrr,TaroB pa6oru 3aKJrroqaercr B

Llcnoirb3oBaHl,lu pa:pa6oraHuux pacqerHbrx uonereft N MeronoB TenJloBbtx rasvepeHufi n

HI4OKP tt OKP atrs npoBe,[eul,It aHaJrn3a Brrur.nrrs. Marepr,raJroB, ux renro(pzsr.recr<r,rx

cnoficrn, KoHTaKTHbrx repMoconporr4sreul4fi Ha reMneparypy B Kpr.rrrrqecKl4x SJIeMeHTax

BqI,IA. flolyuennue pac peAeJreHnr reMneparyp 3neropoloB rrcnoJrb3oBaHbr B

repMoM€xaHr,rqecKr.rx pacqerax ysnon I'IOC BI{UA MM, BqI4I-16 u BHLII, MorrlHocrbro

15-20 xBr.

llo .qucceprarlur4 MoryT 6u'rr clelaHu cJreAyroque 3aMeqaHuq:

1). Pecypc pa6orrr Br{I{.{ n gsaquremnofi Mepe 3aBucrrr or rrJrorHocrr4 MorrlHocrrr

nep$apr.{Hbrx r.roHoB, BbrHocr4Mbrx Ha noBepxHocrb ycKopsrcuefo slerrpoaa (Y3).

Kaxouu cpaBHr4TeJrbHble oueHKr4 BMaAa gToro MexaHrr3Ma 9po3t4lt yO 1rr
paccMorpeHHbrx B Arrcceprarlura uo.qelefi Asrararerefi ?

2). B ,qr.rcceprarlr{r4, HecMorpr ua orpottrrrft o6reu upegcT aBJreHHBrx Marepr4{uroB, He

yAeJreHo Mecra cpaBHr4telssofr oUeHKe AocroBepHocrr4 pe3yJrbraroB, noryqaeMbrx c

noMorqbro pa:pa6orannofi MoaeJrr4. I-{enecoo6pasno 6brro 6u norasarr nper4MyuecrBa

npeAJrafaeMofo noAxoAa Ha ocHoBe cpaBHeHr,rr c pe3yJrBTaTaMr4 MoAeJrr.rpoBaHur Apyrux

aBTOpOB.

3). Zsnecrno, qro BeJrI4trI,IHa KoHTaKTHoro conporr4BreHrl.s Moxer cIrIbHo BJrrrrrb Ha

pacnpeleJreHve reMneparyp e c6opuoft KoHcrpyKrluu. llpu nocraHoBre 3aAarra

KOHTaT(rHhre conportrBJreHr4[ 3a4aBarvcb B Br4ae KoHcraHT, coorBercrByrol(I4x o6parHofi

Berl4quHe npoBoruMocrtr KoHTaKToB atrr pa3nr4qH6rx MarepuanoB. Buecre c reM, 3Tr,r

3HaqeHI4t MoryT cyIIecrBeHHo trcMeHilr;cfl npr4 4eQopvaqzu 3JreMeHToB B npouecce

pa6orn B97I!. BaprupoBaJrrrcb pr vx 3:r.aq,eHLrt n pac.rerax? B gasr4c[vocru (2.41) ne

yKa3ana pa3MepHocrr npoBolr4Mocrr4 KoHTaKTa [K] : Br/(nr2K).



4). Atts o6ocHogaH[t cAeJIaHHoro aBTopoM nu6opa MeroAa u3MepeHI'Is reMneparyp

c IzoIIoJrb3oBaHI4eM TenJIoBI{3opa, cJleaoBzrno 6u npoBecrl4 6olee no4po6r*rfi

cpaBHr4TeJrbHbrit attutug rotlHocrl4 TepMorlapuoro, nlrpoMerpurlecKoro Lr

TENJ]OB14314OHHOf O METO.IIOB

5). Ocrancr HeBbItcHeHHbIM Bonpoc, o KoropoM ynoMvHaer caM aBTop, o BKJIaAe

corne.rHofi paliyra\w B SHepf err{qecKl,Ifi 6a,raHc.

CAelannsre 3aMeqaHl4t He cHl{xaror AocroaHcrB Al4ccepraul,IoHuoft pa6oru, uocrr

peKoMeH.qareJrrusrfi xaparrep I{ Moryr 6rrrr npuHmu Bo BHI{MaHI4e npl4 rrpoAorxeHlzl4

pa6or 4annoro HanpaBJrerutr.

B ue.rrolr [peAcraBJreHHar aBTopoM pa6ora flBrr'erct coaep)I(areJlbHbrM 14

opr4fI,IHiIJIbHbrM rrccJreAoBaHr{eM, oTII4qaIouII4MCt oI4cTeMHOCTbIO nOAXOAOB B peIXeHIIU

nocTaBJleHHbIX 3AIAq V TnIaTeJTbHOCTbIO B pa3paooTKe MeTOAI{K SKCnepLI MeHTaJIbHbIX

uouepeunfi r4 MeroaoB pacqera. .{uccepraqzr npe.qcraBJleHa sa 143 crpaHuuax,

Brrrroqaer 74 pucynxa, 16 ria6xuu u cna6xeHa cnucKoM qurapyeuofi .nrzreparypu us 85

HauMeHoBaHufi . AeropeQepar Ar{cceprarlnu coorBercrByer ee co,qepxaHl{ro.

FIa ocuoaauuu BbrrrrecKa3aHHoro Mox{Ho 3aKJrroqr4Tb, qro .ql4cceprauuouua,a pa6ora

K.l,I. Kpymona tBrqerct BID(HrIM HayqgbrM uccneAoBaHr4eM, BBTIoJTHeHHLIM Ha BbIcoKoM

HayqHoM ypoBHe ri vMerorur4M aKTyrrJrbHoe AJrr KocMr4qectcoft orpaclr npaKtuqecKoe

nprrMeHeHrre. .{Nccepraqr.r K.I,I. Kpyrnooa orBertaer aceu rpe6onaHuqv BAK P(D,

nperrrBJrreMbrM K KaHnr,rrarcKt4 M ruccepraur.rrM, a ee aBTop - Kupurr tr4ropenuu

Kpyrnon 3acnyxr4Baer lpucyxAeHur erray yuenofi crerreHr4 KaHrrirara rexHrzr{ecKux HayK

no creur4aJrbHocrt4 05.07.05 - <<Tennonrre, 3JrercrpopaKerHbre ABr{rareJrr4 *r

SHepfoycTaHoBKI,I reTaTeJrLHLIX alrraparoB)
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