
o Suqrz anbHo ro or rroH eHT a o 1krcc epr ar\vvr Kyc aen o fi Xancny Map aro n Hu

"VIc c te goBanvre cB 13 aHHbrx H e craql4 o H ap HIIX Tep M o ynpyrl4 x rlo JI e I4 B

o4noclofi HIIX v MHorocJlofinrtx Kpyrnblx ulactuuax",

npeAcraBlenHoft Ha col4cKaHLre y.renofi crerleHll KaHALIAaTa rexHurlecKux HayK

11o creqkr€urbHocrr{ 1 . 1 . 8 . Mexanur<a 4e$opvrllpyeMoro rnep,4oro reJla.

I{enrro Alrccepraqnonnofi pa6oru

TeoperlrqecKoro noAXoAa no peureHraro npo6JIeMbI pacrrera Kpyrnblx cTIJIoTIIHrIX

)KecTKO 3aKpe[neHHbrx ynpyfr{x nJracTr4H c yqeToM cB.f,3aHHOCTH TepMOyIIpyfI4X

uoneft B cnfrae Aeitcrrlzru nuerunefi Hecralluonapnofi ocecllMMerpuunofi

TeMrreparypnofi Harpy3Ktr ) a raKxe rIpoBeAeHLIe Kar{ecrBeHHoro vr

KOIuqecTBeHHOro aHaIwI3a TepMoy[pyrLIX npoqeccoB B lIccJIeAyeMbrX cucTeMax.

Teua Arrcceprarlur,r qBrflercfl, 6esyc.rroBHo, anryalrHofi. Pa^:elarze

coBpeMeHHbrx rexnolorufi opueHTr,rpoBaHo Ha yMeHbIIreHI4e xapaKTepHbIX

pa3MepoB orAenbHbrx gJreMeHToB crrcreMHbrx ycrpofrcrB I{ yBenl4rreHl4e rIJIorHocrLl

krx opraHr43arlr4r4 B crpyKType, HanpnMep, MI4KpoOJIeKTponnofi r4Lrv

MlrKpogJreKTpoMexaHzqecrofi. B neroropoM cMbIcJIe rexHoJIofI4pI npu6r'uxalorct

K )Kr,rBbrM opraHr43MaM, Koropbre ro)Ke rlpeAcraBJltlor co6ofi crrcreMHble

ycrpoficrBa, gJreMeHTbr Koropbrx - KnerKu; oHI4, B cBoro oqepeAb, npeAcraBrlqror

cr4creMHbre ycrpoficrea Ha Soree MeJIKoM uacurra6e Lr r.A. Ilepexo4 K

Mr4Kpocr4creMaM rpe6yer [epecMorpa I{Hx{eHepHbIX MeroAoB MoAenI,IpoBaHVs')

MHorve Lr3 Koropbrx, HacJreqyfl rrpurHllunbl KJIaccI4.IecKofi Sa:zrz 19 nera, nce

eule a[eurr{pyror K nprrBbrr{HbrM Anfl Hac nracrura6au. Taroeofi flBlrs'ercr.

KJraccuqecKa{ TepMoylpyroct ,{roaueIrfl. Lr Hefirraana. PasezrIae ed noloxenufi

cBf,3aHo c flepecMorpoM ocHoB TepMOAI{HaMI4KI4 neo6paruurrx npoqeccoB,

ilpuBneqeHrreM coo6paxeuufi vr3 arorranofi $u:raxz v reaHrosofi MexaHI4KI4.

Bnaecre c reM, HerrocpeAcrnennrrfi yrrer Bcex erLIX AoBonbHo rpoMo3AKux reoprafi

rrpr{BeJr 6rr rc HacroJrbKo ycnox{HeHHbIM MoAen-aM, rITo rrx HeBo3Mox{Ho 6ruo 6rr

LrcrroJrb3oBarb B LrmKeHepHofi rparcrure. Cnacaer, KaK BcerAa, 3oJlora.ll cepe4laHa,

L

OT3bIB

flBJ]fleTc.s. pa3BUTHe HOBO|O



B Koropofi Sopvra-rrb:nafl MeroAoJrornr ocraercs lpueH.rHofi Ans Knaccuqecxofi

KoHTrrHyuurruofi Susuru, a rroJreBbre BeJIIlqrrHbI onpeAeJlalorcfl tar, uto6u yvecrr

essemsr 6onee rny6orux, nepBrrqHbrx reopzfi (roroprre ceir\ac rpl4H-f,ro

Ha3brBarb rrepBbrMtr nplrHrlr4rravru). B groM HarIpaBneHuI{ p€l3Bl,IBarorcr

o6o6nlenHbre MoAenrz repMoyrpyrocrvr, TaKVe, KaK MoAenu fpraHa-Haxau, Jlopaa

z Illynuvr aHavup. Vuer uoluofi TepMoynpyrofi cBt3aHHocr , rleMy lr rocB.lluleHa

AlrcceprarlLroHHar paSora, To)Ke anennupyer K MI4KpoMacIIrra6Hrru eSSerran. B

srofi cBr3lr rloJrafalo, rrro reMarurca pa6orbl aKTy€uIbHa, a ee pesylbrarbl kr prx

4anrHefiuree pa3Burr,re Moryr o6raAarr nrrcorofi npaKTl4qecrcofi 3HaqLlMocrbro.

,{raccepralluoHHa;t pa6ota cocror{T r43 BBeAeHvIfl, rrflTH rJraB, 3aKJIrorreHI4lI,

cnr4cKa nr{reparypbr vr rpex npznoNeuufi o6ulur,t o6leuovr I28 crpaHI4II

Marrrr4HorlucHoro reKcra, colepllil4T 60 pucynron, 2 ra6nuqrr; crIHcoK

Jrlrreparypbl BKrrK)r{ aer 17 | ucrotIHtIKoB.

Hau6o;ree cyqecrBeHHbre HoBbre pe3yJrbrarbl, rroJlyqeHHble aBTopoM B

AUCCepTaIII4LI, COCTOST B CneAyIOnIeM:

1. llocrpoeHu HoBbre perxeHr4r cs.flgaHHofi sa4aril4 TepMoynpyrocrLl B

3aMKHyrofi Qopvre.

2. flpe,4noxeuu HoBbre Lrmr(eHepHbre MeroArrKH pacr{era repMoyrpyrvx

MH of o cJIofi urrx rIJIacrI4H.

3. OcyruecrBJreHa sKcrreptlMeHTaJrbHafl nepz$lrr<arJnfl. I4crloJlb3yeuofi

MOAenU r4 rlp eAn af aeM o f o rlp eAcTaB neHr4fl p ell eHI4q.

4. CQopvtynupoBaHbl [paKTIrqecKIIe peKoMeHAaIlUU I.nfl BbIOOpa

coorHorrrertuit reo erpr4r{ecKrax pa3MepoB vr $raararo-vrexaHl4rrecKl4x csofrcre

Marepr{iilra MHorocJrofinux oJreMeHToB neSre4o6bIBarorllzx roncrpyrqufr,

Ko ro pbr e 6stttu u c rI o JI b3 o B aHbI rlp r{ I4x rlp o e KTIIp oB aHkrkr.

,{ucceprarluoHHas pa6ora :rrailucalr'a f,cHo v JIaKoH?IqHo, rIpI4BeAeHo

6onruroe KoJruqecrBo pe3yJrbraroB BbMHcrII4TeJIbHoro MoAennpoBauzfl, !ITo,

HecoMHeHHo, cneAyer orHecrr4. K ee AocroHHcrBaM. Anrop pa6omr rroKa3EUI



BbrcoKyro MaTeMaTprqecKyro KBanr4oI4KaIII4rO V\ yMeHrre AOBeCTI4 CJTOXHbIe

BbITIUCNEH T45, AO [P AKTLIqECKLI BDICHbIX P E3YJIbTATOB.

{ocronepHocrb pe3yJrbraroB Kycaenofi Xancny. MaparoBHbl

rroATBepx(AaeTcfl, MareMaTI4qecKoI4 kr Qu:rauecrofi KoppeKrHocrbro

paspa6oraHHbrx vro4enefi, ucrroJrb3oBaHl4eM anpo6upoBaHHblx MareMarnrrecKux

MeroAoB rrocrpoeHur peruenufi coorBercrByloql4x KpaeBbIX 3alia-u,

coorBercrBrreM uafi4euuux peureuufi c Suszuecruu cMbIcJroM LIccneAyeMbIX

lpoqeccoB, corJracoBaHHocTbro TeopeTLIqecKI4x pe3ynbTaToB c 3KCIIepI4MeHTOM.

IIpanruvecKafl 3HarrrlMocrb. Paspa6oraHHble uilropLITMbI pacrrera

IlpuMeHsrcTcr B HmKeHepHbrx pacqeTax, BblrroJlHf,eMbrx [poeKTHbIM OTAenOM

OOO <<IJJlflI4 Hf <lleroH), rrro noArBep)KAaercfl. aKroM BHeApeHZ.f, pe3ynbraroB

Ar4ccepraquosuofi pa6omr. Peeylrrarur pa6orur I4crlonb3yrorc-f, B yue6Hov

rpoqecce rrpu rloAroroBKe Marl4crpaHroe CaN,If TV.

flo Aucceprarl[ u Ir M elorcfl cJr eAyroqu e 3a M eq aurrfl .

1. B reKcre pa6oru yKa3brBaercfl, rITo "cJto)tcHocmb nocmpoeHufl

crHctrumwrecKLrx peuteuuil saKrrcuaemcn 6 uccnedoeaHuu

cucmeMd c6fl3AHHbtX

ypaeueuuil mennonpoeoduocmu u drucrceHun". 3ro yrBep)qeHlle

TaK KaI ceoficreovl corrp.flx(eH'Hocrl4

HecaMoconpncrceuuoit duQ@epeuquanuuoil

MaTeMaTI4qeCKI4 HeKOppeKTHO,

o6laAaror auQSepeHIIII€uIbHbIe oreparopbl, Koropble 4eficrnyror B

{ynrquoHaJrbHoM rrpocrpaHcrBe xapaKTepI43yIOTCq

arz$QepeHrlkraJrbHbrMlr BbrpaxreHrltMt4, TaK u o6nacruo olpeAeJIeHI4.a,

Sa4aeaevrofi, HaIIpHMep, KpaeBbIMI4 ycnoBH.sMI4. 9rO KacaeTaq

ypannenufi, To oHtI MoryT 6urr cVMMeTpI4qHbIMu uIwI

HecLIMMeTpI{qHbIMLI. 34ecr, Ha uofi B3fJrtA, r4MeeTct He ToJIbKo

TepMuHonorl4qecKaq [orpelnHocTb, Ho lI rrporrycK B lorI4qecrcofi qenl4

paccyxAeHI,rfi . Ees XapaKTepucTvIwl SyurquoHaIlbHoro MeTpI4rIecKoIo

rrpocTpaHcTBa, rouxperuofi Soprr,mr MeTpI4KI4 HeBo3MolI(Ho cyAIlTb o
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TOM, CaMOCOnpqXeH OnepaTop Lrnh HeT. K co)Ka[eHLIIO, STLI BOrIpOCbr He

Ilo-f, cHrlroTct B TeKcTe ALICCepTaIILIU.

2. C [epBbrM 3aMeqaHr4eM cBfl3aHo BTopoe. flpo4enan. HeAocrarcIr{I4e

B6TKJIaAK?I (nnu cocJraBlrrucb Ha cooTBeTcTByloqyrc nl4TepaTypy) vtoxuo

y6egnrscx, B ToM, qTo auQ$epeHIIkIaJIbHbIe olepaTopbl csqsaHHoll
:_

TepMoyrtpyrocTl{ (n runr6eproBoM npocTpaHcTBe c enrlrz4onolr

Merpr{Kofi) 4eficreureJrbHo f,Brtf,rorc-f, HecaMocorIpfiKeHHbIMI4. B erovt

cnf{ae ux co6crBeHHbre 3HarreHLIq He orpaHLIrIeHbI 4eficrnureJlbHblMll

qlrcJraMLr 14 Mofyr (a, corJracHo MHoroqucJIeHHbIM LIccJIeAoBaHLrflM'

AolNsu!) 6uru KoMrrJreKcHo3HarrHhrMLr. Eonee rofo, KoMrlJreKcHocrb

co6crseHHbrx 3Haqenzfi orpaxaer Szsu.recrufi cvmrcn cBt3aHHocrLI KaK

r,IcrorIHLIKa [Vackrtrarl,IBHbrx Saxropoe. K coxaleHl4ro, grl4 Borlpocbl He

o6cyx4arorct B TeKcTe pa6orrr, a co6crseHHble 3HaqeHI4s oleparopoB

repMoyilpyfocr14

I,IHTETPZilbHbIX

napaMeTpoB kr vrx

oueHI4Tb IIX III4CJIO

cKpbrTbI rlocneAoBareJIbHocrl4 rlapaMeTpoB

npeo6pa":or,auvriT.. Koilaqecreo BbMUcJIeHHbIX

3HarreHl4f, He yKa3aHbI. Moxno JILIITIr KocBeHHo

no nporpaMMe, ilpl4BeAeHHofi n rrpunoxelrtuu 3, rge

yKa3aHhr rrrecrb upra6nzNeHHbrx gnaqenzfi TpaHcIIeHAeHTHbrx qucen. B

erofi cBflgvr ocraercr orKpblTbrM Borlpoc o rlorperrrHocrn, eHocplvlofi

rracrurrHbrMn cyMMaMLr crreKTp€urbHbrx pa3Jlo)KeHuft peIueHnfi, nopx4ott

KOTOpbIX He MOXeT rrpeBbrruaTb ql{cJro BbIr{I4cJIeHHbIX CIeKTpaJrbHbIX

rrapaMeTpoB. llocrolrry BbIrI?IcJIeHI4e IIocneAHVX 6es rrpo[ycKoB

rrpeAcraBJlter co6ofi HerpLIBI4€trIbHyrc BbIr{I{cJII4TenbHyIo upo6leuy, ro

oror Bonpoc flBrflercfl. Ba)KHbrM Anr rrpl4Jloxenrafi pa3BzBaevrofi e pa6ore

MeToALIKLI. K coxaneHzlo, eMy yAeneHo MaJIo BHlrlllaHvrfl.

3. lnx yaoBflerBopeHlr.f, KpaeBoro ycnoBllf, Ha \nnvu,4puuecrcofi qacrkr

fpaHVIIbI I4crlonwyeTcf, BclroMoraTeJlbHa.f, AocTaToqHo rpy6at'

arrnpoKcrrvrar\krfl. paclpeAerrenurfl KacareJIbHbIX Harlp.f,xennfi. llocrolrxy



3Ta a[[poKclrMalll4f,, SarrzvecKll, [peAcTaB[-fleT JII4rIrb uepeuu rrleH

pa3no)ceHllf,, Bo3HLrKaer Borlpoc o6 oqeure [ofpelxHocrLl, nnocrarr,rofi

TaKr4M o6pasovr B peueHr4e. Izlueer ilvr cMbIcJr ) {I4TbIBarb crapruve

rrJreHbr crIeKTp€ilbHbIX pa:noNenzft, ecJIIl AocTuraeMas TolIHocTb

rrpeAcTaB rre:auir. peruenufi 6yaer orpaHl4qena erofi anrpoKcllla\uefi?
5

[tts perxeHllrl, KOTopoe [peTeHAyeT Ha aHaJILITLIqecKoe, TpeoyloTcq

TIO'CHEHLIf, LI OUEHKH.

4. Pesynrrarbr Bbrrrr4cJrl{TeJrbHoro MoAeJrvpoBaHkr\HaMokr B3rJItA, ct4JIbHo

rr ep e oIIeHI,IB aIoT BIrvrflHue s S $ erra u onHofi rep Moyrpyro fi cBt3 aH Ho crl4.

Sror e$Serr r4Meer xapaxrepuufi naacurra6, roroprrfr oIIeHI4Baerct

MI,IKpOHaIr,tn. Tafag OIIeHKa O3HarIaeT, rITO OIIIyTI4MOe I43MeHeHHe IIOJIfl

TeMrrepaTyp, BbI3BaHH e nepeueHHofi 4urrara1ueit ynpyrofi cpeAbl,

6y4er Bo3HuKaTb nz6o B TeJIax MI4KpoHHIIX uacurta6on, tu6o npu

BbrcoKocKopocTHbIX r4MlrynbcHbrx nos4ezcrBvrflx) AJILITeJTbHOCTb

Koropbrx oKa3brBaerc-s B Tex xe MuKpoHHbIX Macrura6ax. B erofi cBfl3l'l

ypaBnenr4fl. cs.f,sauHofi TepMoylpyrocrl4, B ocHoBHoM, I4crloJlb3yrorcs

npr4 aHuIu3e ycrpoficrn Ml4KpocucreIranofi TeXHI4KI4, nn6o npLI

LrccneAoB aHvrr4 6ucrponporeKaloqllx rerIJIoBbIX Bo3AeficrBllfi,

HanprrMep, Jra3epHbrx. B pa6ore B KarrecrBe rIpLIMepoB paccMarpl{Barorc-f,

TeJra 14 Bo3AeficTBI4lI coBceM ApyrLtx MacIIrTa6oB (c xapaKTepHbIM

pa3MepoM noptAKa Merpa I4 AnurenbHocrblo roptAKa 50 cexynA), Ans

KoTopbIX eQQerrur nonuoft cBt3aHHocTI4, Hac oJIbKo s Mory cyn.vrTr',

.TIoJDKHII 6urr oqeHb cla6uuu. KoHequo, KaqecrBeHHo nce e$Ser<rur,

oIII4caHHbIe B pa6ore, He BbI3bIBarcT coMHeHI4q, oAHaKO LIX

KolvrrecrBeHHat oIIeHKa, Bo3Mo)KHo, rpe6yer yrorrHeHl4-tr. Mory

rrpeArlononc4Tb, lITo rIoAo6Ha.[ rrepeolleHKa Mox{er 6rtm aBfl3aua c

BbIqLICII4TeJIbHbIMH IIOfpeIXHOCT.f,MLI, BbI3BaHHbIMI{ I4CIIOJIb3OBaHUIeM

MaJrofo r{ptcJra cJIaraeMbIX B qacrIltIHbIX cyMMax (crra. sanrevauve 3).



5.

6

Couacno rpa$uravr, rpeAcTaBJIeHHbIM na crp.. 101, yqeT cKopocTI,I

AvriluraL\vrrd B ypaBHeilvrLr rerrnonpoBoAHocrl4 BHarliure [pI4BoAI4T r 6olee

6rrcrponay HarpeBy, a qepe3 HeKoropoe BpeMt r 6olee MeAneHHoMy

(uyHrcrupurre rr crrJrorrrHbre rpa$I4KI4 nepeceKalorc.u). Xorelocr 6rr

yB r,rAerb rt os cHeHpIe $ u:uuecKLIX trpr4-uvr gro ro S eno vrena.

6. B gKarrepraMenranrrrofi qacru pa6orrr '"a"""o, KaKkIM o6pasona c

rroMorrlbro HarpeBarenbHo[ rrJurrKLI LI MeruurJluqecKoro KoHyca y naercs

co3AaTb 3aAaHHOe r43MeHeHHe TeMrrepaTypbl (a ne TeTIJIOBO|O UOrOra!)

Ha oAHoft r43 Jrrlr{eBbrx rroBepxHocrefi rIJIacrI4HbI. Mory JILIIUr

ilpeAIIOnOXI4Tb, qTO l\nfl STO|O UClOlb3yeTCq AOBOIbHO CJIOXtHaiI

npolpaMMa v3MeHeHr{f, Bo BpeMeHr{ MorqHocTI4 HafpeBuTelrs) KoTOpas

AonxHa olpeAenqrbcr rerrJroBbrM pacqeroM ncefi cLIcreMbI. Euno 6rt

yMecTHo orII4 c aTb gKcIIepLIMeHT€uIbHyro MeToAtrr<y 6 on e e A eTaJIbH o.

7. IrlMercrcs HeKoropbre 3aMerraHvrfl rro o0opvrneHzro pa6orrt. B o6:opnofi

qacrar pa6orrr MHoro BH:aMala:nfl yAeJIeHo o6o6ueuHblM MoAeJI.lM

TerlnolpoBoAHocTlr, KoTopbre HLrKaKoro oTHoIIIeHVfl. K IICCIIeAOBaHI4TO He

r{Meror (nanpzrvrep, MoAeJIb fpuua-Hax4v l4crlonmyerct g.nl

o6t,{cHeHua e$$eKroB Broporo 3ByKa B )KrrAKoM rennu). 3ro Aaer

ras6Hroqubre HaAexAbr rrr,rrareJrro, Koropble 3areM He c6blBarotcx. Kpovre

Tofo, xpoHoJrorvrqecKafl.IrocJleAoBareJrbHocrb IILIoHepHbIX I4ccneAoBa]F^uit

r{cKaxeHa, HarlptlMep, pa6ora B. HoeallKoro 1970 roAa He tBJlflerctr

"nepeoil paSomoil no clflBauuoil meopuu mepl4oynpyzocmut", TaK KaK

ypaBHeHlr-fl obIJrI4 nonyrreHbl IOIITI4 CTOJIET}IEM PAHbIIIE,

conpeuenuoft Sopvre ilpllBeAeHn n pa6ore M.A. Brao B 1956 roAY,

rlapaAo Kc 6 ecxoHe.ruo fi c r<opo crrr pac rrpo crp aHer;:r'fl. TerrJIoB oro cuI rHaJIa

o6cyN,4ancfl elrle Ax. K. MarceenJloM, a oAHo LI3 rIepBbIX 3aMKHyTbIX

peruenufi, KoJILIqecTBeHHo unnlocTpllpyloqee cB.f,3Hocrb' Suno

ronyqeHo B.VI. ,{anzlencrofi B 1952 r. llouervry-ro za6lrrttu
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orerrecrBeHHyrc rxKony A.B. Jlrmoea. He coBceM qcHo, c rarofr qenbro

4aH o6sop MeroAa KoHeqHbIX eJIeMeHToB, K ToMy xe c corepLe*rHo

HeBepHbrM 3aKrK)r{eHI4eM: "peLUeHUe HeCmAqUOHApHbtx sadaq c

noMou4blo MRg npedcmaennem co6oil omdenuuyto MQmeMamwtecKyo

npodneuy. Kpoue moeo, dauuutil HucneHHbtil nodxod ue 6 cocmoflHuu

moqHo omtcamb cln3aHHocmb mepJwoMex'qHurtecKux noleil" . Xorenocr

5u oTMeTI4Tb, qTo sTa npo6JleMa AaBHo pelxeHa vr peaJIkBoBaHa B

rnlrpoKo Llcnonb3yeMblx BIIUIIcJIIITeJIrHrIX cllcTeMaX (uanpuuep, B

Comsol 5.6). I4Merorc.f, AocaAHbIe ("o ucnpaBl'IMble) HeroqHocrl4 B

Sopvrynax, Koropble ocrtoxHqloT Boc[poLI3BeAeHI,Ie pe3ynbTaToB.

Hanpuvrep, B coorHollreHuu grfl, "menJtoeoil HctepysKu" (c. 63) AonxHa

rrpr4 cyrcrBoBarb I436bITotrH a\ a He a6comoruas reMnep arypa.

Eonrura-{ pa6ora BcerAa Bbr3brBaer MHoro BonpocoB. Tena olo.a vr vHTepecHa.

flpnne4enHbre Bbrrrre 3aMeqaHr4fl. cne4yer paccMarprrBarb KaK rloxeJraHufl" I'ns'

AanbHefirnefi Ha)r.rHofi AeqreJrbHocrlr. Onu ne cHl,Ix{aror rroJIoxQITeJIbHofi oIIOHKI4

Anrope$epar

Ar4cceprarlr4rr. OcHoBHoe coAepxaHze Al4ccepra\vrr4 o[y6nl4KoBaHo, B ToM tII{cJIe B

xypHanax Lr3 flepe.urr BAK PO. [ucceprayut rponna AocraroqHylo

alpo6arlr4lo, AoKnaAbrBaJracb Ha pa3nLIqHbIX ceMl4Hapax vr ron$eperulI4f,x.

rrpaBl,InbHo V II0JIHO OTpax{aeT coAepN(aHLIe pa6our.

luccepraqLroHHa.f, palora coorBercrByer rlacnopry c[eqll€ulbHocrl4 1.1.8.

Mexauura 4e$opnrupyeMoro TBepAoro TeJra, o6nacrr uccneAoB atruil

a

a

o 4. Mexanura KoMrIo3lrIII4oHHbrx r,r r{HTenneKTy€InbHbIX Marepla€t[oB 14

roncrpyr<qnfr.

5 . Teopzx ynpyrocrv, TrJracrvqHocrll u [on3yrlecru.

7. flOcranosra U pe[IeHLIe KpaeBbIX 3aAarl Anfl TeJI pasluunofi

roHQraryp arJkrr Id cTpyKTypbl npu MeXaHLIqecKlIX, sneKTpoMarHuTHbIX'

paLvrarJVoHHbIX, TeIIJIO bIX vI [pOrII4X BO3IeftCTBlaflx) B TOM quCJIe

rrpr4MeHrrreJrbHo K o6beKTaM uoeofi TeXHI4KI{.



cBr3aHHbrx HecraIII{oHapHbIX

MHorocnofiurrx KpyrJIbIX

Cuzraro, qro Aucceprarlr4q Kycaenofi Xancny Maparon labr "VIccneAoBaHI4e

TepMoynpyrLIx uorefi B o,4noclofinrtx pr

[Jracrr4Hax" tpaAcraBJlqer co6ofi HayqHoe

vccJreAoBaHvre) B KoropoM pelxeHa Hayrrnafl upo6reua, rlMerorlag reopervllecKoe

r4 rrpr4KJraAHoe 3HaqeHI4e.

,{ucceprarlr4oHHar pa6ora coorBercrByer rpe6onanurflv', rlpeAb.aBn.seMblM

BAK PO K KaHAI{AaTcKI4M AuccepT r\vlflv^, a ee aBrop Kycaena XaHcly

MaparonHa 3acnyx{r4Baer rrpvcyx{Aelulzfl yueuoft crerIeHI,I Kalr^Av4ata rexHut{ecKllx

HayK rro clequaJrbHocrrl 1 . 1 .8. Mexanura 4eSopnal4pyeMoro rBepAoro reJla.

Be4yrqufi Hayvuufi corpyAHI,IK

I4ncrvtryra np o 6neM MexaHI4KI,I

zu. A.IO. IrLuluncroro PAH,

AoKTop $Hsr,rr<o -vrareMarkIqecKlax HayK,

(01.02.04, MexaHLIKa 4eQoprraupyeMoro rnepAo rena)

Ter.: +7 (495) 434 00 17,E-matl: lychevsa@matl.ru
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