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OfFOy BO <Llsanoscxufi rocyAapcrBeHHrtfi

rroJrrrrexFru.iecrufi yHI4BepcI{Ter

oQi{qrralrbHoro

OT3hIB

orrnoHeHTa Ha ArrccepraIIIaoHHyIo pa6ory EylaHona .{uurpux

An4peennua Ha reMy: <llpoemupoBaHue paUHoHaJIbHbIX crpyKryp

nJrocKocBopaqr,rBaeMbrx rur6xux pyr(aBoB B gaBvrcuMocrl{ or BeJII4rrI4HbI BHyrpeHHero

rr4ApocraruqecKoro AaBJIeHI{r)), npeAcraBrenllofi Ha coI4cI(aHI4e yueuofi crerleHl4

KaH,qr4Aara rexHr4arecKnx Hayr( rro clequaJrbHocr?I 2.6.16. TexnoJlorl4.tr npon3BoAcrBa

us teruia rer(crr4JlbIrofi pt r emofi rrp oMbIIxJI eHHo cru

Arcrya.nrHocrb Arrccepraquonsofi padorrr o6ycnoenena ueo6xoAraMocrblo

rroBbrrrreHu.tr KoHKypeHTocloco6nocru oreqecrBeHHblx [[ocKocBopar{I4Baenlrrx rn6xux

pyI(aBoB 3a c.{er MHHIzrMr43 uIlvru I4x MarepI4aJIoeMKocrLI kr ce6ecrouMocrl4

npor,r3Bo,qcrBa. B coBpeMeHI-IbIX [poMbrrxJieHHblx ycJloBrlflx nonrlMepHble

rpy6onpoBoAbr HaxoA.f,r rur4poKoe npuMeHeHvre w B p{Ae rexHoJlornqecKlax rlpoqeccoB

BbrcrynarcT B Kar{ecrse 6esanbrepHarrrBHoro perreHl4tl rIpI{ TpaHcnoprl4poBKe }KIIAKHX

cpeA Bo MHofHX oTpacntx npoMbII[neHHocTI4

Itnlo.{enrr\au gKclnyararlrloHHblMl4 xapaKTepHcrI,IKaMI4 IIJIocKocBoparII4BaeMbIX

ruSrux pyr(aBoB, corJracHo |OCT 58714-2019 Bbicrynaror pa3pblBuoe

fliApocTaTr4qecKoe ,qaBJIeHI4e, rroKa3aTelrz uaAelKHocTH I4 AOJIfOBeqHOQTI{, 3HarIeHHf,

r(oropbrx HaxoAflrcf B rrprMofi saBucprrvrocrlr or crpyKTypHbIX napaMerpon pyl(aBa.

AHarus coBpeMeHHoro pbrHr(a AeMoHcrp?Ipyer, r{To :apy6eNHrte aHaJIorI4

3aqacryro [peBocxoArT oTer{ecTBeHHbre vr3aenvrfl, rlo ptlAy ol]pe,4eJltl}oul4x

TexHI4qeoKHX xapaKTepvrcrvrK, r{To cBHAerenbcrByer o qelecoo6pa3Hocrrl

coBeprrreHcrBoBaHr4fl cyrqecrBylorqr.rx MeroAI4K pacv€ra I4 rrpoel(TvrpoBanvrfl,

B paMKax upone4dHnoro r{ccJreAoBanvrfl, pa:pa6otana Mero4vrKa pacvdra vI

ripoeKrr{poBaHr{tr pauuoHaJrurofi orpyr(Typbr rrJrocKocBopaql4BaeMblx ruSxt'rx pyKaBoB,

r(oroparr noMrrJreKcHo yirr,rrbrBaer prrA 3Haqr4MbIX Samopon: KoHTaI(THbIe

B3ar4MoAekctsvx B HraTf,x apMr4pylorqefi o6oroqKl4, Bnvrxnwe cBfl3ylou{efo Marepkralra vr

r{Hbre orpeAenf,rorq[e napaMerpbr. llpnueneuue Aansoft MeroAIrKI4 Ha crankrzr

rpoeKTrrpoBaHr{rr no3BoJrrer cQopvrzpoBarb orITI4MaJIbHyIo crpyKTypy pyKaBa,

cnocodcrByrorqyro noBbrrrreururro ero KoHr(ypeurocuoco6Hoara vr peanprca\w 3aAaq rro



r4MIopro3aMerrdeHr4ro B cerMeHre rpy6onpoBoAHofi npoAyKIIHI,I, qro npeAcTaBJItIeT

c o 6 ofi 3H aqlaMylo H ayt1so -ttp aKruq ecKylo 3 aAarry.

Hay.uran HoBr{gHa Ar,rcceprarluo[rHoro IrccJIeAoBaHufl 3aKnloqaerct B

pa:pa6orxe MeroAr,rnu pacrrera vr parlraoHallblroro npoel(Tl4poBalr^vrfl. crpyKTypbl

IlJlocKocBopaquBaennrrx rz6rux pyKaBoB, r(oropafl y'-rvtblBaer Brruflllkre cBrl3yloulero

rrepe3 ero MoAynb yrrpyrocrlr, r43MeHeHue reoMerpl{qecKoft rIJIoTHocTI4 TKaHI4

aprvrupyrorqeft o6ono.IKu ? pa[I4yca pyKaBa npvr [eficrsnu BHyrpeHHefo

rrrApocTaTr4r{ecKofo .4aBJreH?rfl Ha 3Ta[e npoeKTI,IpoBaHI4f, pI IIO3BOJI'IeT CHI,I3I4Tb

Marepr4aJrodirar<ocrr pyKaBoB, ce6ecrouMoarb ux rrpol43Bo,qcrBa vr o6ecne'rutr

noFrKypeHrocnoco6Hocrb Ha orerrecrBer-rHoM pbIHI(e nonl{MepHux rpy6onpoBoAoB.

Cne4yer BbrAeJrr4Tb cneAyrorrlue gJreMeHTbI, I(oropble cocraBJlnlor Hayquylo

HOBpl3Hy BbITIOJTHeHHO|O I{CCJIeAOB AHVtr',.

- pacudrua.f, cxeMa u oSo6rqelrHarr cr{creMa ypaB}IeHuit, uoenolrlolqatr onlzlcarb

B3arzMoAeftcrene nurefi n rI(aHI4 apMl4pyloulefi o6onoqKl,I pyI(aBoB;

- 3aBrroHMocrb, rro3BoJr.flrorqarr aBri3arb BHyTpeHHee faApocTarl{llecKoe AaBJIeHHe

B pyKaBe c HeJrHHeftHnu usrz6oN{ nurefi vr cr4lravrvr pacr-a}KeHr4fi. B Hvrx r{ noJll4yperaHe,

reoMerpu-recKoft rrJrorHocrbro rKaur4 apMr4pyroulefi oSoJIor{KI4, paAl4ycoM pyKaBa i{

Tonrql,rHofi ero creHKr4 ;

- 3aBr,rcrdMocTr,r AJrfl onpeAeJreHHfl AByx BT4AOB pa3pbIBHbIX AaBJIeHUit, S pyKaBaX

(npu pa3pbrBe KaK yrorrHblx, TaK I4 ocHoBHnrx urzrefi);

- MeTOAr4Ka paorreTa v [poer(rprpoBaHufl. paII?IoHanbHbIX crpyl(ryp

nJrocKocBopaqr,rBaeMbrx rudr<ux pyr(aBoB rIpI4 .qeftcrszu BHyrpeHHero

ll4,qp O CTaTI4qe CKO| O AaBJIeHIzItr.

Cuurarco qro [oJryrreHHbre B Ar{cceprarluoHHoM l{ccJreAoBaHrru pe3yJrbrarbl

or"rtuqarorcq sblcotcofi AocrosepHocrbro u ur{eror sa},KHoe gHaqeuue AJIn pa3BI{TI{tI

MeroAr{K pacqera rrJrocKocBopaquBaeMbrx ru6tcux tr Apyrux rIoJrI{MepHbIx

KoMrro3r{THbrx rpy6onpoBoAoB rla BoJroKnucroft ocHoBe.

Teoperuqecrcarr 3Harrr{Mocrb nponegduHoro uccJreAoBannrt cocrouT B

pa3Btrrtrr Teoprdr4 B3ar4MoAeitcrvux uurefi B TKaHIIX apMl4pyloulux o6onoqKax, a raKxe

B coBeprrreucrBoBaH?ru reoperrlqecrs4x ocHoB pacudra v [poeKTI4poBaHIzt

p aur{o H aJrbHbrx crpyKTyp rrno cKo cB op aquBaeuux ru6 xl4x pyl(aB oB.

B pe3yJrbrare upose4duHofo r.rccJre.4oBanvrfl, TaKXe [oryqeHbl 3aBLIcI,IMocr?I,

oTpaxaroulrle Bar4MocBs3b BHyTpeHHefo raApocTaTHrlecKofo AaBJIeHI,If, A yAVilLrflMI4 B

apMHpyrorrlHx Hrrrf,x rr cB.f,3yro[IeM Marepr{aJie, a TaK}ne c coBol(ytlHocTb}o tlpoqax
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napaMerpoB r(oHcrpyrflIrard. ,I{anunre 3aBI,IctIMocr?I He roJIbI(o yrlydnxrcr

TeoperuqecKr.re npeAaraBJreHr4{ o xapaKTepe B3al4Mo.4eiicrrux uurefi" B apMplpytouefr

o6oro.iKe, Ho H cJrylKar ocsorofi Anrr pa3pa6orrn yaoBepIxeHcrBoBaHHbIX pacuerHltx

MeroAr4K, opr4eHTr4poBaHHbrx ua orrrrrMl43alluro rrpoeI(THrIX perueurafi c IIeIIbIo

cHI,I711eHHfl MarepH€lJIoeMKocrI{ nu6o rroBbllrreHl4tr ua,4eNHocru vr pecypca

rrJrocKocBopaquBaeuux ru6rplx pyI(aBoB.

{ocronepHocrb u o6ocuonaHHocrrr HayrrHr,Ix no"noxeHufi, pe3yJlbraroBt

BbrBoAoB u peKoMen4aqufi, ilprrBeAeHHbrx B .qr4ccepraunossofi pa6ore, Aocrl4rrlyra B

pe3ynbTaTe BbrcoKoro cooTBeTcTBprfl pacuerurtx ,4aHHbIX c pe3yJibTaTaMII

or(cnepr4MeHToB rro pa3pblBy rlnocKocBopaquBaeMblx ruSxzx pyKaBoB.

flparcruuecKafl 3uaqlrMocrb Ir peaJrn3aIII{fl pe3yJrlTaroB pa6orr,t.

IleHuocrr pe3yJrbraroB r{ccJreAoBarntr AJrrI npaKTIrI(u 3alsl}oqaerct B

rrpraMeHeHr,ru rpor,r3BoAcrBoM AO (I4BXI4M[POM) I(oMrlblorepuofi rpofpaMMbl,

ocHoBaHHoit, sa paspa6oraHuofi Mero.quKe pacuera I{ rlpoel(TvrpoBannfl. BaIII4oI{aJIbHbIX

crpyr(Typ rrJrocKocBopaqnBaeMbrx rudrnx pyKaBoB npz I43roroBJIeuuu

coorBercrByrou{ux uzgeruit, rrro noATBepxAeHo aKToM BHe,qpeHIztI. Enaro4apn

rporpaMMe norBr4rracb Bo3Mox(Hoorb paouera 4anreutrfi pa3pblBa pyI(aBoB ylKe Ha

orarre npoeKTrrp or,a;uvrfl, irro no3BoJrr{Jro nyreM nu6opa }IX paql4oualrHofi crpyl(Typbl

cHr43r,rrb Marepr{aJrodnrcocm u ceSecrorrMocrb rIpoI43BoAcrBa pyKaBoB s Ileno\a. Ha

ceroAHrlrxruzfi 4eur cHI4xeHHe yr(a3aHHbrx BbIIrIe uol(a3arerefi, tosnoll{er IIpoI43BoAI4Tb

r(oHKyp eHro cno co6Hble rIJIocKo cBopaql4BaeMble rubrue pyKaBa.

Pesyntrarrr HayrrHoto HccneAoBaHurfl. orpalKeHbl B Tpex crarbtlx H3

per{eH3r4pyeMbrx HayqHbrx uzga*wtit, n 6 cramflxvrx HayrrHbix xypnaJlon a c6opril4KoB

Hayr{Hbrx TpyAoB. Anroponr rroflyqeHo CBI4,[CTEJIbCTBO rocyAapcreeHHoft

perucrpaqlrr4 rrporpaMMbr Anx 3BM, a raKxe onySruroBaHbl TpH Te3l4ca AoIuaAoB.

Ha ocHosanr4vr l43Jrox{eHHofo cr{I4Taro, rITo no KpI,ITepI4gM nayqHofi uoensHrl u

Aocrogepgocru. a rarcxe reopernqecKofi u npaKru.Iecrcofi gHaquN{ocru

uoryqenHrrx pesvlrraros" Auccepraqurc Evrarrosa ,II.A. creAver

Kearu6nquponarr Karc coorBercrevrcuvro rpe6onaHuflN{ BAK P@.

OE IUA'I XAPAITTEPI,ICTUKA PAF OTI,I

flrzcceprarlr4oHHa.rr pa6om EynaHon f.A. uueer rpaAI{III4oHHyIo crpyltrypy 14

coAeplKr4T: BBeAeHlre, rrerbrpe ocHoBHbIe fJraBbI c BbIBoAaMI4, cTII4COK JII4TeparypbI I4 TpI4
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frpr4JrolKeHurr. Crpyrrypa v o6nevr Ar,racepralll4l4 coorBercrBylor FIopMaTHBHbIM

Tpe0oBaHH.rIM.

TeMbr [poBoAI4MOfO

3ana'tv AplccepraquoHuofi

Bo BBeAeHuIr o6ocHosaHa aKTyaJlbHocrb

AT4CCepTaIIpIOHFIO|O I4CCIeAOBAI{VLfi, Onpe,qeJIeHbI ueJlb u

pa6omr.

B nepnofi rJraBe Ar4cceprauuousofi pa6ornr, B coorBercrBpll4 c rIocraBJIeHHbIMI4

IIeJIbro I4 3aAarraM?r, npoBe,{en allanra3 irrlTeparypHblx I4crorrHl4l(oe e o6racrl4 Mexauvrr<u

H:aTkr, Teopr4r4 crpoeHur rKaHr4, a rar{x(e Mero,qoB npor{HoorHoro pacu€ra pyKaBoB rIpI4

geitctnvlt BHyrpeHHero rr,rApoerarr,rqecKoro AaBrrenvrtr. BrrnolHensrtfi KoMrlJleKcutrlfi,

B ToM rrr4cJre Kpr4Tlrqecxuit, auanu3 cyruecrByrorlll4x paSor noMor BrIAeJII,ITr KrrorleBble

BeKTopbr pazBvrrnfl, MeroAI4Ifl4 pacudra 14 npoeKrlrpoBaHvrfi crpyKryp

rrJrocKocBoparrl4BaeMbrx fr4oKr4x pyKaBoB.

Bo nropofi rJraBe Aucceprarlnonnofi paboru Ha ocHoBe npI4Hf,rblx

4onyqeuzfi rro orHolrleHr,rrc K FrI{TrIM kr MareplranaM vr Itoropblx oHI4 cocro.f,T,

nonyrleHbr pacudrnatr 14 MareMarr4qecKarl MoAeJrz, IIo3BoJItrouIue orll4carb cocrotlHl4e

paBHoBecr4r Sparnaeuron nurefi rranoft aprvrupyrorqefi oSono-{tcu pyICaBa rIoA

coBoKynHbrM BJr?rrHrreM BHerrrur4x lr BHyrpeHHI4x eIaJIoBbIX Samopon. Yr<asaHHrre

Sparnaenru Hurefi, o6teAraudHubre 3a c.{€r neperrJlerenvrfr. Ir xapaKTepl,I3yrouveatr

B3ar{MHbrM cr4JroBbrM BJrrrtrHi4eM, o6pa:ylor tnnoeofi crpyrrypHrtfi oJIeMeHT,

rri{Knr,rqecKl{ rloBTopxloqraft cfl B crpyl(Typ e apMl4pForqefi o 5 oro'Ilfl4.

Ha ocnone [onyqeHHbrx pacuenmrx saBucul,toctefi, Iro3BoJIrroIrII4x onpeAeJltrb

3HarreHu.rr AByx rr{noB pa3pbrBHbrx ,{aBJreHufi., avropoM pa3pa6oraurt MeroAl4qecrlre

rroJroxeHr4{ IIrfl rrpoer(Tr{poBaHvrfl parllroHarrbHblx cTpyKTyp nJIocKocBopar{HBaeMbIX

ru6xnx pyKaBoB c rlenbro cr{r4x{e}rnfi MarepvanoeMKoorl{ v ceSecrorzMocrl4 vrx

rrpoH3B0A0TBa.

B rperrefi rJraBe orrr{caHo rrpoBeAeHr{e sKcnepI4MeHTa rlo I4ccJIeAoBaHI4ro

MoAyn{ ylpyfocrr{ rroJrr4yperaHa, roroprrfi rIBJI.f,ercrI Ba)I(HrIM rlapaMerpoM npu

npoer(Tr{p oBauyrvr orpyKTypbr nJrocKocBopaql4BaeMoro pyl(aBa. Taxxte Srtl nponeAeH

orrbrr rro noATBepx{AeHHro ycr4nr4rr pa3pbrBa uurefi. ocHoBbI I{ yrKa I43 apMupyroqux

TKaHbrx o6oro.{eK rrpeAcraBJreHHbrx odpa^:qon. llyrevr cpaBHeHI,Itr gKcrIepHMeHTaJIbHbIX

AaHHbrx uo pa3pbrBHbrM yavrnvtrv. nrarefi, [oryqeHHblM Ha pa:punHoft MaIuHHe

PMI4-250, c pa3pbrBHbrM ycurufllur4 uureit, npeAocraBJIeHHbIMH rIpoI43BoA?ITeJItIMI4,

6rtro BbrtrBJIeHo [oJrHoe I,IX coorBercrBl{e.
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Anropovr raKlre Suno HccJre.qoBaHo BJrr4flHr4e MoAyJrr ynpyrocr?I rloJll4yperaHa

Ha pffipbrBHoe AaBJreHr4e B pyr(aBax, TaK KaK rrpu rrpoeKTl4poBaHnpr Moryr 6urr
r4cnoirb3oBaHbr rroJruyperaHbr c cyrqecrBeHHo ornklrlarculvrwucfl. Srarraxo-

MexaHLIqecKI4MLI CSOftCrnaNAH. cOUCrarereU 6rtlo BbItBJIeHo, qTo qeM HI{Xe

lpoqHocrb yroqubrx nurefi B TI(aHr,r apurzpyroulefi o6oro.rxu, TeM cylqecrBeHHee

nonl4ypeTaH oI(a3bIBaeT BJrr4flH?re r{a BeJII4III4Hy pa3pbIBHOfO AaBJIeHI{II, TaK KaK B STOM

cnyqae cBtr3yrouee BocrrpnMer 6olllrIyio Harpy3Ky. Tevr caMbIM AoKa3aHa

ueo6xoAnMocrb yqera BrrvrflHutr oBrr3yroulefo npu rIpoeI(TI{poBaHI4I4

nJrocKocBopaquBaeuux rndxzx pyr(aBoB.

B cne.qcrBr4ra rofo, r{To pyKaBa Moryr 9Kc[nyarr{poBarbc.n, KaK B x{apKoM

KJrr{Mare, TaK r4 n pafiouax r<pafiHero oeBepa npu HI43I(I4x reMrleparypax, aBTopoM 6ltlo
r4ccJreAoBaHo BirlrflHHe MoAynfl ynpyfocTr4 rroJrlIypeTa]]j.a Ha pa3pblBHble AaBneHvIfi B

pyKaBe or reMrreparypbr, r(aK or(pyxrarouleft cpeAbr, TaK r,I nepeKarruBaeMoro [poAyKTa.

B xoAe lrccJreAoBaHurg, Aallnofi 3aBlacr4Mocrl{ aBTopoM rloKa3aHo, .{ro ueoSxoAl4Mo

yqr4TbrBarb npr{ pacr{ere LT frpoer(Tr4poBaHr{H nJrocKocBoparrzBaeurtx rn6l(I4x pyKaBoB

sazuenrruufi MoAyJrb ynpyrocrlr, coorBercrnyrcrqrafi npeAeJIbHo MaI(cI4MaJIruofi

reMnep arype HX 3r(clJIyaTaIJ?IH.

llo rolyqeFrHbrM pacqerHbrM AaHHbrM 6rrno upoBeAeHo cpaBHeHI4e HX c

AaHHbrMr4 oKcrreprrMeuToB rro pa3pbrBy orrbrrHux odpa^:qon. flo uuu 5urv paacqvrraHbl

aBTopoM xos$Sraq?reHTbr Teftra, paBnbre 0,04 Anfl [JlocKocBopaqllBaeurrx rra6rcnx

pyKaBoB u 0,07 Antr no)KapHbrx Fia[opHbrx pyKaBoB, Koropble rIo3BoJII{JIu noATBePAI{rs

strcoKr4fi ypoBeHb coorBerclByrfl pac.rerHbrx vr oI(c[epI4MeHTaJIbHbIX AaHHrIX rro

pa3pbrBHbrM AaBJreHLrfl}|{.

B uerneprofi rJraBe pa:paOomna MeTO,{I4I(a IIpOqHOCTHO|O pacqeTa U

rrJrocKocBopaquBaeurrx rudKux pyKaBoB,npoeKTr4poBaHpr.rr paqr4oHanbHbrx crpyKryp

coorBercrByroqa{ craHAapry |OCT P 58714-2019. llpe4nox<eHu eSQercrneHne

BaprraHTbi cHr{x{eHar MarepuanoeMKocrr4 vr ce6ecrowMocrl4 npoI43Bo,qcrBa ,qaHHbIX

uznerrrtit.

B 3aKJrrorreHrrr4 npnBeAeHbr r4rorrr upo4erauuofi pa6otnr, cSopwrynnpoBaHbl

ocHoBHbre BbrBoAbr, npaKTr4qecKl4e per(oMeHAaI\w u nepcneKT?IBbI AaJIbHeI4IIIeZ

p a:pa6orKrr reMbr r4acneAoB auuil,.

B upranoxeH?rrx npr{BeAeHbr rlcxoAHbre crpyKrypHble napaMerpbl ArIfl pacqera I4

[poeKTr4poBaHr{fl nJrocKocBoparll4BaeMbrx ru6xux pyKaBoB, cBl4,qereJlbcrBo o

rocy,qapcrnenuofi pen4arparlrar4 rrporpaMMbr Ailfl 3BM vr aKr o6 anpodaguu



pe3yJibraroB AracceprarluoHHofi pa6or:br Ha AO (ITIBXIIMIIPOM)), IroArrepN,4alorqnfi

np aKTr,rqeoKyro 3H arII{Mo orb ?I ccJIe.4oB aHH.s,

flraccepraqvroHHatr pa1ora Eylauona A.A. o$oprunena B coorBercrBl,In c

rpe6onaHnnMu |OCT 7 .0.11-2011.

Marepnan AI4 c cepralluo HH o ro r,r c c Jr eAo B aHntr u3n ox{eH tcHbIM Hayr{HbIM tI3 bIKoM,

TeI(CT JIOfr4![eH, TTOJIHOCTbTO OTpaXaeT pe3yJIbTaTbI npoBeAeHHb]x aBTopoM

rlccJreAoBauuit, c$oprulrpoBaHHbre Ha yrx ocHoBe reoperl,IqecKl,Ie v MeroAlIlIecKI{e

peKoMeHAauxv.

flzccepraqrronHar pa6o:ra EylaHoea A,A. coorBercrByer nacropry nayunofi

creurraJrbHocrr{ 2.6.16. TexnoJrorrrfl npola3BoAcrBa u34etwit reKcrtlJrbsoft u rexofi
npoMbrrrrJreHHocrr,r, a r,rMeHHo nyHI(Ty 2 <llpoer<rnpoBaHl4e crpyl(Typbl H

rrporHo3rzpoBaHlre [or(a3arelefi cnoficrB ?r KaqecrBa BoJIoI(oH, trtteit, MarepI4aJIoB 14

uzilerrnfi. rercrznurofi vr lerrofi npoMbrlxileHHocrl{)) u [yHKTy 10 <<Pa:sI,ITue

TeoperuqecKr4x ocHoB rrpoer(Tlrp oBaHvrfl vr rexuorornfi nepepa6orxra

npolr3Bo,qcTBa HLrTevr, Marepl4anoB

rrpoMbrrxJreHHocTH).

KI KT3AEIII"'IKI TEI(CTI{JIbHOLI

3aeepurat a:rraJTus oflrroHr,rpyevrofi ,qncceprallnonsofi pa6orur B IIeJIoM, cqI{TaIo

neo6xoAuMbrM orMerrrrb o6ulyro uo.uoxurelruyro oueurcy npeAcran.neunotr

pa0orbl.

Bonpocur u 3aMeqaHr,rfl rro Arrcceprarll{oHnoMy IlccJreAoBaHHIo

1. Coucrareleu HeAocraroqHo o6ocHoeaHa geo6xoAlaMocrb I'IcIIoJIb3oBaHvrtr

rroJrox{eHuft.uettusefiHofi Teoprrr4 uzrulalrturefi rpu BbIBoAe ocHoBHbIX TeoperI,IqecKHX

nolo>xenrafi pa6oru. Taroe o6ocnoBaHr,re rlerecoo6pa3Ho Sttlo BIITIoJIHI{Tr rlepe3

corrocTaBJreHr,re pe3yJrbraToB pacqera pa3pbIBHbIX AaBJIeHI4H B pyKaBaX npl4

HcnoJrb3oBauuu uelraHefisoit u nuuefinofi TeopI4I4 vtsrula c oKcnepI4MeHTuuIbHbIMIr

.{aHHbIMI{.

2. flpu pacqere noxapFroro HarropHoro pyKaBa no cxeMe AntI noJlorH.flHoro

nepenneTe}i^vrfl. Bo3Mo)KHo rrlt yqecTb BrrvrflIll..Ie pe3I4HoBOrO IIJILI JIaTeI(CHOTO

BHyTpeHHefo cJlof Ha pa3pblBHoe .{aBJIeHI4e pyKaBa s Ileuo\a?

3. Moryr lrkr 6urr npr4MeHeHbr Apyrr4e cB.x3yroulI4e [pI4 npol43Bo.qcrBe

[irocKocBoparrr4Baeuux ra6xux pyr(aBoB, rr I(aK oro cKaxterc.fl Ha npoqHocrn pyraron?

BOJIOI(OH,

rerxofi
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4. CorEcr<areJrro cneAoBaJro 5tr BbrrrorrHrrrb pacqer HoBoro pyl(aBa I4 npoBecrl'I

r{oMrrJrer(c ncnrrrannfi rro ero pa3pbrBy AJrrI AolloJlH}rrenruofi nepu$ur<aqi,ru

rIoJIoxeHI,Ifi uero.{uru.

cBrr3pi a 3TI4M aBTOpy CJIeAOBaJIO ObI

cJroeB TI(aHbIX apMl{pyrcrll{x KapKacoB

rudrux pyI(aBoB H3-3a ynerztreuux

H3MeHffor oSrqero [oJIo]KtITeJIbHoro

4.A., He cHHlKaIor HayqHofi HosugHrr Ia

Ar40oeprar{r4oHHor4 paO orbl.

5. B anrope$epare orMer{aercr, qro (nepcneKTI4BHbIM Ha[paBJIeHI4eM

4alrHefiuux r4ccJleAoBanufi" .rrBJrrrercrr paspa6orKa reoperl4r{ecKl4x ocnoB, MeroA?IK

pacuera V CO3AAHI4E TCXHOJIOf?II4 rrpo?r3BoAcrBa MHOTOCJTOfrsUX

rrJrocKocBopar{nBaeMblx rn6rux pyranon>. B

oTBeTr,rTb Ha Bonpoc: npz KaKoM Koli4rrecTBe

5y4er yrparreHa rrJIocKocBoparIHBaeMocrb

XECTKOCTI4 HX CTEHOK.

Hanu.rze gaMe.raHl4ft Lr BoIIpocoB He

MHeHZrt o Ar{ccepralllloHHofi paSore Eynauon

Teop erl4qecrofi I{ rlp aI(TI,I.{e cxo fi 3HarII4Mo orl4.

Anrope$epar u uySnnrcaqwv a Aocraroqnofi nomrorofi orpax{arcT coAep)KaHI,Ie

3AKIIOqEHtr{E O PAEOTE

,,{uccepraqur Eynanona A.A. npe.qcraBJrrer co5ofi 3aBeprrreHHyro HayqHo-

nealusurarlr4oHHyro pa6ory, B Koropofi cosAaHa HayilHo o6ocuosaHnafl Mero.ql4Ka

pacr{era r4 [poeKTHpoBaHr4{ parl}roHaJrtHofi crpyr(Typbl IrJIocKocBopaqHBaeMbIX ru6rux

pyKaBoB, coAepx(arcfl Teoperr4r-recKr,re o5ocuoeaHu.fl, sI(crIepI4MeHTaJIbHbIe AaHHbIe I4

npaKTr4r{ecrfl4e per(oMeH.4ar\Lrkr, r(acarcruHecfl pallHoHanbHoro no4Sopa crpyl(Typ

furocKocBopar{r,rBaeMbrx ru6rux pyKaBoB kr rexHoJlorurrecKux [apaMerpoB

KpyfJroTKarlr(ofo cTaHr(a, rrTo rro3BoJr.rreT . peaJILI3OBbIBaTb TeXHOJIOTI4qeCKOe 14

sKogoMr4r{ecKoe perxeHr{f, flo cHr4)KeHIaIo Marepl4anoeMl(ocrl4 u ce6ecronMocru

pyr(aBoB 6e: yxy4urelnr4fl. r4x Dnoruryararll4ollHblx xapaKTepI4crI,IK I4 tBllf,erct BKJIaAoM B

pa3Bi4Tr4e oreqecrBer-rHofo ilpor43BoAcrBa IIJrocKocBopaqI4BaeMbIX rn6rux pyKaBoB.

fincceprarlrdoHHarr paSora Eynauona A.A. Ha reMy <flpoercrupoBaHl4e

parllroHanbnbrx crpyr(Typ rrJrocKocBoparrr,rBaeiurrx rz6Kl4x pyKaBoB B 3aBI{cI,IMoarI,I or

BEJII{I{I4HbI BHYTPCHHE|O TI4.qPOCTATI4AIECKOIO AABJICHI{'I), NO CBOEMY YPOBHIO,

ar(TyaJrbHocrr{, Hayvnofi HoBH3He vr reoperl4r{ecxofi n ilpaKTl,Iqecroii 3HarILIMocrI4

rrorrHocrbro orBelraer n.9 <lloloxceuns o fipucyxrAeHrrr4 yqeHbIX crenenefi>

yrBepx(AeHHoro ilocraHoBJreHr4eM flpannrerbcrBa Poccuficr<ofi '(Degepaqtau or

24.09.20L3 Ns842 (n 4eficrnyrorqefi peAaKrlr4pr), npegrrBJlfleMblM K AI4ccepraIIHtM Ha

sor,reKaHrde yueuofi creneHr4 KaHAr.rAara rexHr4r{ecKux HayK, a ee aBTop 3acJlyx{I4Baer
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[pucy]KAelc'nfl. yqeHofi cTerreHH r(aHAr4Aara rexHHrrecKr,rx Hayr( ro clIeqplaJlbHocrpl

2.6.16. Texnonofu;r [porr3Bo.qcrBa r43Aelzft rerccrnmuofi n rerrcofi npoMbIIrrJIeI{HocrI4.

llpoQeccop r<aQe4prr noxrapuofi 6esoilacnocrtl

o6teKros 3aIIIHrbI (n cocraBe yue6uo-uayqHoro

r(oMrrJrer(ca <f ocyAapcrBeHHufi Ha4:op>)

@fEOy BO <<?InauoncKar nor(apHo'cnacareJlbHa.f,

aKa,qeMzfl flIC Mr{C Poccuu>>, AoKrop rexHHrIecKI4x

Havr( ro creuu€urbHocrl{ 05.19,02 Texuororus vr

nepBurrHar o6pa6ouca reKcrrrJrbHbrx MarepI4aJIoB kr

cbrpb{, crapurzft uayuuufi corpyAHrrK,

3 1.08. 2026 r.

llo4nracr

3aBeprrlo.

V.{eHrrft

HnruSopona Arercau4pa Jleonu,qoBr4-ua

ceKperapb yqeHofo

@|FOY BO <<tr{sauoBcKat

aKaneMl4f, fnc MIIC
6zororu.recKllx Hayr(, AorIeHT

3r.08.2026

rox(apHo-c

Poccia

Hraxv$opos AreKcanAp

JIeoHuloeu.r

Mo.ranosaTar:r'nua

Arercan4poBHa

(De4epa"urHoe rocy.qapcrBeHnoe brcAlKerHoe BaTeJrbHoe yqpex{AeHl,Ie Bblcllrefo

oSpasoaauux <<I4saHoBcKar no)KapHo-clacareJrbHafl. aKaAeMI4fl focyAapcrseHnofi

rporr{Bonoxapuoft cnyxr6n MunacreparBa Poccuficxofi (De4epaqrar,I no AeJIaM

rpaxr4aucrofi o6opourr, qpe3Bbr.rafiHux avrryapfrvr v JII,IKBI4AaIIHI4 uocre4cruufi

crnxvfiHrx SeAcrnnfi>
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