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@ e4ep an rHoro ro cyAapcrBeHHoro 6roAxerHo ro yqp e)KAe H ux Hay Ku

<<Vlucrutyra rrf ) HKJTaAH o ft M exaH r,r Kr4 P o c ctzfi ct<o fi araAena vr4 Hay K>>

Ha A[rcceprarlaouH:/ro p a6 ory Byrconcroro llasra O.[ ero euqa (T'eoperl4Ko-

sKClepr4MeHTaJrbHOe Lr3)/qeHr,re QpurcqraoHHhlx xapaKTepI4cTI4K yrnepoA-yfJlepoAHbIX

KoM[o3r{THbrx MargpLIaJroB), ripeAcraBJreHHylo Ha col{cKaHae ytlel{ofi creneHu

KaHAr4Aara Susuxo-rraareMarr4qecKr4x HayK no cneul4tl,TbHocr?I 1.1.8. Mexauura

aeQoprra npyeMoro rBepAoro reJI a

Ha o'rsgs npeAcraBJreHbr: TeKcr Ar4cceprarluosnofi pa6orhl sa I34 cTp., BKJItoqafl 28

r4J1uocrparlr4ft v 16 ra6rwru,, 6u6nuorpa$uuecrrafr cflucoK r43 181 HaI4MeHoBaHVfl,

anrope$epar Ha 36 crp., llKJrroqalr crrnaoK us 14 uy6nnrauufi no reMe Al4cceprallvtv (4

crarbr4 B perleH3t{pyeMbrx )KypHrlJrax nepeqHt BAK P<D). lucceprauat cocrol4r I'I3

BBeAeHHt, qeThlpex ruIaB, 3aKlIIOqeH]yLfr 14 AIWIQKa I4CfIOJIb3OBaHHbIX IICTOqHI4KOB.

ArryaJrbHOcTb TeMbr Arrccep"raqnoHHo[.o uccJIeAOBaH Ufl

fraccepraqvoHHafl pa6ora Eyxoncxoro n.O. nocBfllrleHa pa3Burl'Ilo reoperl4Ko-

3Kcnsp[MeHTaJrbHbrx rIoAXoAoB r43yqeHl4fl TpI46onorI4rIecKI,IX xapaKTepl4crl'lK yrnepoA-

yfJIepOAHbIX KOMIIO3IITI{bIX MaTepI4aJIOB. Tax KaK KOM[O3I4THrIS MaTepl4aJILI

$pr.rr<qnouHoro Ha3HarreHr.lr [peAcraBJrflror 6onluroft uHTepec AIrs' orerlecrBeusofi

aBI,IaqLIOHHOfi 1pOUUIIIJI9IIHOCTI,I BO3HI4Ka9T ogTpat Heo6xoAuMocTb pac[Il4pgHufl KilAQcA



TaKI4X MarepI'IiIJIOB Ha OCHOBe IITLIpOKO|O CneKTpa SKCrrepuMeHTZUrbHbrX 14 TeopervqecKLtx

r4ccJrenoBaHuft.

HarypHue creHAoBble oKclepl4MegThr 3aHr4Maror Anr4TeJrbHoe BpeMr v r4Meror

BhrcoKylo crotlMocrb, rIoSToMy axryalrHofi ganaqei4 ,Bjrrerclt rrpoBeAeHr4e

la6opatopHblx l4ctlblrauuii Ha MoAerrburrx o6pa3rlax c qenbro BbrrBJreHr4r Har4ryr{rxr4x

3K3eM[r-qpoB AJIfl I4x AaJlbHeftruero no4po6uoro r{3yqeHvn. Ila|oparopHbre r4crrhrraHr4t

6olee rfi6rIae, qro rlo3BoJlter flpoBoAlrrb gKcrrepr4MeHTbr rrpu pa3rr4rrHblx cxeMax

apMr4poBa}jnfr,, pacfroJrolKerrnr crpyKTypHbrx cocraBnflroulktx B Marpr4ue 14 TaK ArLJree, qro

HeB03MoxHo rlpkI HaryplIoM creHAoBoM oKcnepr4MeHTe. CosN{ecrFroe npr4MeHeHr4e

SKCrIepZMeHTiuIbHbIX pe3\/JlbraroB u reoperzrrecKofo MoleJrupoBajlj.ufl rrpoqeccoB,

lpor4cxoArllt4x rrpkt Qpzr<quouuorvr nsanuogefiQTBLIL| MO)Ker Aarb He roJrbKo

BO3MO)KHOCTL IpOTHO3IIpOBaHII.{ 3TIIX MaTepI4aJIOB HA AOIrOBeTIHOCTb, HO U

c$opuylrzpo.Barb rpe6oeartus r cnoftcrBaM BHyrpeHHzx cocraBJrmoil\ux kr xapaKTepy rzx

pacfloJrox(eHl4t B Marpu{e, Koropble o6ecneqar 6olrruufi pecypc pa6o'ru. Taroro poAa

I4coJIeAoBaHI{fl HecoMIIeHHc rBJr.rrrorcr aKTyaJrbHbrukr Lr lpeAcraBJrrro'r 3Haqurelrurrfi

I{HTepec [px paspa6orre rexHonorr,rqecKr4x rrp[eMoB [oryrreHrz_fi nepcrreKTr4BHhrx

AOJIfOBeqHhIX yfJlepoA-yf.repoAHbrx KoMrro3r4THhrx MaTepuanoB B ToM qr,rcJre Lilfl

aBI{aIII4oHHrIX TopMo3oB. Iloerovry Ar4cceprarlnonHafl palota Eyxoncroro flasra

Oreroszqa, rlocBtlqeHHat tr)a3Br{Tr4ro reoperr4Ko-oKc[epr4MeHTa;rbHbrx MeroAoB krgyqelzfl

Spurquonurrx xapaKTeplrcrr4K yurepoA-yrJrepoAHbrx KoMno3r4TH6rx Marep14aJroB

.rrBrfl erc.rl anryar r sHofi .

Crpynrypa u coAeplxaHue pa6orur

luccepraql{oHHat pa6ora cocrorzr lra BBeAeHvtt, 4 rJraB, 3aKrrorreHvfl, vr cnveKa

I{cnoJlb3oBaHnofi Jllrrepar)/pbr. O6rlr4ft o6reu pa6orrr cocraBJrrer 134 crpaHr4rlbr,

BKJnoqat 28 pncynroe r 16 ra6ruu. Cnucox Jrr4Teparypbr coAeplxur 181 sauuesoBaHlre.

Bo BBeAeHrrH rrpllBeAeH pa:oepHyrrrfi anufir3 coBpeMeHHoro cocro-f,Hut

I{CCneAOBanUfr nO TeMaTHKO AI4CCepTarII1|/l, paCCMOTpeHbr OTeqeCTBeHHhre U Sapy6eXurre

nydnranaqurz. VAer.serc.s 6ommoe BHr4MaHr,re KaK oKcrrepr4MeHTaJrbHbrM, TaK vr

Teoperl4rrecK?IM I4ccJreAoBaHr,rrM. Orrraeqeua aKTyturbHocrb reMbr prccreAosaHr.rfi,

cSopvynnpollaHrl ueJ'Itl w 3arart4 lJnacepra\uv:, Hay-uHafl I{oBH3Ha Iz npaKTurlecKat

3HaquMocrb pe3yJlbraroB pit6oru, r4x AocroBepHocrb z rzqnufi BKJTaA aBTopa. Tar<xe so



BBeAeHI,III npI4BeAeHbI rroJrolKeHur, BbIHocr4MbIe Ha 3aIuI4Ty ) Vt B KpA|KOM I43JIOXeHI4I4

o nr4c aH o coAepxaHr4e p a3AenoB Ar4 ccep T arJur4.

B nepnofi rJraBe rrpr4BeAeHbr pe3yJrbrarbr oKc[epr4MeHToB rto r43yr{eHr4ro BJrr4rHr4t

HopMiL'IbHofi HaryFKI414 cr(opocrl4 cKonbxeHr4fl Ha 3HaqeHr,rr xos$SuqueHTa rpeHnsvHa

Qoprraraponauue Spzr<quonHoft rrJreHKr,r AJrr rpex pa3rr4rrnbrx yrurepoA-yrJrepoAHbrx

KoMII03I4THbtx MarepI4iLrIoB. IzlccreAosaJrlrcb orerrecrBeHHhre yrJrepoA-yrJrepoAHbre

KoMrIo3I4TbI, orJlnqarorlr4eclr csoefi BHyrpeHHeft crpyrrypoft, r.e. Aluuoft r4cxoAHoro

cblpb.a (nonorou) n vx lepnazvecxoft o6pa6orroft (xap6ouusawfl, u rpaQrlmurar).

3rcnepunaeHTaJrbHoe r4cc.[eAoBaHr.re [poBeAeHo corJracno MeroAr4Ke 4nyxQarcropHoro

rrJraHr{poBaHHofo gKcnepr4r[eHTa, r4crroJrb3oBaHrre Koropofi uosnoJr-f,er.qocraroqHo npocro

v e$Serrunuo Korr4rrecrBeHuo oueHlrrb Bce nuuefisrre eSSerrrr Sartopon v vx

B:auuoAeftcrBr,re. Irlccre4c,eauue $pzruuouuofi rrJreHKt4, Sopvrupyloruefics Ha AopoxKe

TpeHr4fl, MeloAoM Pauauoncroft crreKTpocKotrukr rro3BoJurJro KocBeHHo oueHr4Tb ee

rrpr4HaAnexHocTb K oAHoMy u3 cTpyKTypHbrx SJreMeHToB yfJrepoAHoro KoMIIo3nTa.

Baxnrrura 3Aecb qBrrror,c.fl rroJryqeHHhre BbrBoAbr, .no c@opMI,IpoBaHHat nJreHKa B

ocHoBHoM cocToI{T I,rc qacT'I4u I,I3HOCa yrnepoAHblx BoJroKoH, a TaK)Ke r{To IrcnoJIb3oBaHI4e

yrJrepoAubrx BoJroKoH c Frrr3Kofi repuoo6pa6omofi (r<ap6oHusoBaHHrle eonorua) npn

apMr4poBaHr4.a yrnepoAHoit Marpr4rlbr rro3BoJr.rrer rroBbrcplTb xosQ$rauueHT TpeHI4fl, rrpvl

SpunqnoHHoM B3aI4MoAeft orBLIr oAHoI4MeHHofi uapn rpeHI'I.r.

B'ropar rJraBa rroctrlrrleHav3yvenvno rooQQuIII4eHTarpeHl{t Me)KAy orAeJIbHbIMI4

xcryraMu yrJrepoAHbrx BoJroKoH. lauuax ruraBa ocHoBblBaercfl Ha oAHoM I43 BbIBoAoB

npearrlyuteii fJraBbr vr flBJrrercfl ee rorr'rqecKuM npoAoJI)KeHI{eM. I4zyuatucs

r<ap6ouusoBaHHbre v rpaQurupoBaHHrre yfJrepoAHbls BoJIoKHa oreqecrBenHoro u

sapy6exuoro rpor43Bo.ucrB. Am sKcrrepr,IMeuTaJlbHoro IlccJIeAoBaHI4t [Irfl

Ml4KpoTpr46OVrerpa 6bur l43ifoToBJreH crreuuaJlbHblft AepxaTenb Anf, xryToB yuIepoAHbIX

BoJroKoH. [locne rpn6,o"iroruqecKux ucnstralauit npoBoAl4nocb I,IccJIeAoBaHI'Ie

noBepxHocrr4 yurepoAHbrx BoJroKoH MeroAaMV cKaHllpytoqefi elertpouuofi u soHAoeoft

Mr4KpocKonuu. B pe3yJrbrale npoBeAenHbrx ucublTaHl4fi ycrauouleno, uro r<oo$QI4uI4eHT

TpeHr4r Melrq4y rap6onusoBauHbrMlr yrJrepoAHhIMkI BoJIoKHaMil BbIIIre rto cpaBHeHI4Io c

rpa$urrapoBaHHbIMI4.

B rperreft rJraBe rIpeAcraBJIeHbI pe3yJrbrarbl 3KCnepr4MeHTOB IIO U3yqeHUrO

TpeHI{t Ll I4HTeHCI4BHOCTbrpn6onorraqecKl'Ix xapatcrepI4orI4K (rcooQSuqlaeHr



ailtuBaHvfl) yuepoA-yrJrepoAHbrx KOMIr03r4THbrx Maltepr4aJroB rrplt BbrcoKr4x

[epa'rypax 6es srl4-f,uul n oKI4cJII4TeJIbHhlx eQ$exron. I4sner;rHo, qro 11pr,r Aocrr,rxeHr4t4

eHHhrx reMrrepat.yp yrJrepol B Bo3AyruHofi cpeAe Haqr4Haer aKTr,rBHo

MoAercrBoBarb c KI4CnOpOnoM, Bbl3brBafl efo fopeHr,re, qro B cBoro oqepeAb

JII{rII'IBaer I43Hoc. B :rrofi fJIaBe I4ccJleAoButJr4cb rpr4 orerrecrBeHHbrx vt o.4r4H

Huft yuepoA-yrJl€po4urrff KoM[o3l4rHrrfi uareprriur, orJrr4qr4e Mex4y Hu6u6ulu
B MeroA[Ke rrpokr 3BoAcrBa, TaK U B arr6ope r4cxoAHofo cHpb.,r. Atts

epI4MeHTilJIbHoro I{ccJIeAoBaHr4r rrrfl rpz6onrerpa 6ula r43roroBJreHa KaMepa

rotrlat [poBoAI4Tr, ptcrtbrraHvrfl 6es AOCTyTIa KrzrcJropoAa npu BbrcoKHX

neparypax, BbI3BaHHhIX Qpraxquonurrnr pa3orpeBoM. 3xcnepzvreHTiurbHoe

u BaHue, KaK 14 B uepeofi rJIaBe, 6ruo BhI[oJrHeHo coffracHo Meronr4Ke

AB

o6

Qaxropuoro [naHtrpoBaHHoro sKcnepr4MeHra. tOpurUuoHHa.{ nJreHKa,

yrcuatct Ha AopoxKo rpeHlzt, v3yv'aracb MeroAoM PalraHoecrofi ctercrpocKorrrrr4.

Oc BHbTMLI pe3ynbraraMl'r B erofi fJIaBe .f,Br.flrorcfl perpeccuoHHbre 3aBrrcr4Mocrr4

uI4eHTa rpeHllt il UHTeHcI4BHOCTTZ krcIJAilrI/lBAIJ'prfl O',r AaBJreHvr kr cKopocrr,r

CK b)KeHIIt B I'ICCJIOAy9IvIbIX AuaIIa3oHaX ilsMeHeHllr Harpy3OK vr CxOpOC.refi B

I4cnopoAHofi cpe4e, a larcKe nonyqeHHufi nuno4, rITo rrJIeHKa Molrer cocro{Tb KaK6ec

I43

KO

yf

u r'r3Hoca Marpl4rl6r, TaK U ynrepoAHhrx BoJloKorir. TaxNe IloKa3aHO, rrro

I4rbI Ha ocHoBe nap6oHn:oBaHHhIX yrJrepoAHbrx BoJroKoH r4Meror 6olee

rnufi u nrrcoxrzI roe00zquenr rpeHzr c coxpaHeHrreM nucorofi

vt3 fiKocrr4, qeM Hrr ocHoBe rpa$zrzpoBaHHbrx yrirepoAHbrx BoJroKOH, qro

coB aAaeT c BbIBoAaMI4, [OIyr{eHHbIMr4 B [peAbrAyrrlrax AByx fJraBax npr4 HcnbrTaHvru

KOM O3I4TOB B yCiIOBI4tX KOlv{HaTHhIX TeMrrepaTyp.

B verneproft rJratle Ha ocHoBe reoperr4Ko-gKcrrepr4MeHTulrrbHoro [oAXoAa

eHo KoHTaKTHO-yCTilJlOCTHOe pa3pyrxeHr4e noBepxHoQTHbrx cJroeB yurepoA-

poAHhIX KoMrIo3I4THbIX MareplzanoB. lnx uocrpoeHvrfl. N{oAeJrr4 Ha MaKpoypoBHe

npo AeHhI 3KCnepI4MeHTbl Ha MHOfOrIr4KnOByrO KOHTaKTH)/IO yCTaJTOCTb yfJrepOA-

oAHhIx KoMrIo3I{Ton. fJn-a 6uc'rporo o6napyNeunfl pLan:aoro sSSexra 3KclepuMeHThr

eHbI c I4crIoJIb3oBaHI4eM cQepuvecxoro KoHTp)-TeJra. I4ccreAoeaJrureb

HHbre yfrrepoAHhre KoMrro3r4Tbr, orJlr4rrarcuuec,fl csoeft nuyrpeunefi

Krypofi. BunolueHo NIoAeJTupoBaHI4e Ha MaKpoypoBHe rrpoqecca Ur4K.,Tr4qecKofo

yrur

ufl, KoMno3ura n HaKorrJreHI4lI B HeM ycruuroc)THhrx uonpeN4euufi c



vl

r4c b3oBaHI4eM ycpeAl{eHHbIX MexaHuqecKux xapaKrepl4crr4K l,rccJroAyeMbrx
[o3I4TOB' Ha ocHoBaHI4II KOTOpOTO paccqprraHhl Korl4qecrBo III4KJIOB AO pa3pyru eHvfl u
vHa 3apoxAeHl4'{ J/craJlocrHofi TpelrlaHbr. Cpanuenze oKcneprrMeHTgJrbgo

AeJreHHofr fJry6rrHbr pa3pylueHl4s U pa}cl(rur.raHHofi my6zuu 3apolKAeHr.r,

ft rpeulnnrr rIoKa3aJIo I4x yAoBJrerBopr{TeJrbHoe coorBercrBr4e. BaNuuv
pe3 JlbraroM orofi uanbl -al lJIf, ercx p asp a6 orKa re op err4 Ko-s Kc lepuMenTiurbHoro Merona

[apaMerpoB oyrnur" rroBpexAeHHOCTr4 KoMrro3rrrHofo Marepuana Ha
poBHe.

B sa l.r ro'le' Ir I{ pa6rtru cQ oprraynupoBaHhr ocHoBHbre pe3yJrbrarbr npoBeAeHHoro,

oBaHI4r.

Hay.ruar HoBrn3Ha

K Haudolee cyueclBeHHbrM r.r opr4ft4HaJrbHhrM cJreAy,er orHecru cJreAyrouue

flpegloxeHa n orpa6orana oKc[epr4MeHTiurbHar ]MeroAr4Ka o[peAeJreHr{,

vuveHTa TpeHI4t Me:KAy )KryraMI4 yfJrepoAHbrx BoJror(oH rro cxeMe KOHTaKTa

Kp erur,r Baroqzec.rr ur4Jr r4t {Ap br.

2.

ABY

(ao

llpone4eno 3KcnepI4N'teHTaJIbHoe l4ccJreAoBaHr4e $pttxrlvouHofo B3ar4Moreficrsuq

IlepeceKarollll4xc.fi xfy'foB yfnepoAHbrx BoJroKoH npu noB]hr[reHHbrx reMneparypax

H14fl.

llocrpoeua pacqerHar MoAeJrb pa3pyueHr4, yrJrepoA-yr,repoAHbrx KoMlo3r4THbrx

I4IUIOB B yCJIOBI4'X III{KII4I{eCKO|O KOHTaKTHOfO Hafpy)KeHr4t, ocHoBaHHar Ha

se Synxqun rloBpexAel{Hocrll Mnepvara Ha MaKpoypoBHo. llocrpoeuHar MoAeJrb

I4 KO

a
J.

xapa

cPe.q

II

'C) z iloryqeHhl 3aBrtcl4Mocru rcooS$I4ur4enTa rpenrilr or o6reunofi reuueparyp6r
rcruoft Halpy3KH.

llpe4loNeHa 3KcnepaMeHTaJIbHat MeroAr4Ka otrpeAeJreHa.rr rpu6orornqecKr4x

pI4CTI4K yfJrepoA-yrutepoAHblx KOMfrO3r4THBrX MarepuarroB B 6ecxzcnopoAHofi
qro I4cKJlroqaer Bo3,ueficrsue oKI4ciIHTeJIbHhIX eSsexron .Fra r4cKoMbre [apaMerphr.

AeHhr BbrcoKoreMrrepa.TypHbre r4crrbrraHua (40 1000 .c) yrnepoA-yurepoAHbrx

KOM rzTHbrx Marepr4aJroB rrJ cxeMe KoHTaKTa KoJrbuo-KoJrbuo nr decxuclopoguoft cpeAe

lIno yrIeHbI perpeccl4oHHhl() 3aBucl4Mocrrz xoe$Szqraeura rpetvfl pr uHTeHeuBHocrI,l

vrBaHufl. B r,rccneAye.\4brx rvanago:F'ax lr3MeHeHr4.f, Harpy3oK kr cropocreft
CKOJI

4.

MATE

AHUI

IIo yAoBJIeTBOpVTeJIEHOe COOTBeTCTBT4e C 3KC[ep[MeHTiUrbHhrMr4 pe3yJrbraraMll.



Oqegrca flpanTr{qecnofi 3HaqrrMocru

llparruvecra.a 3Haqr4Mocrb 3aKJnoqaerc.,r

pe3y.[bTaToB

B TOM, rrTo IIOJIVqeHHbIe

CK

uc

yc'

qIT

II

T

rIeHbI c I4CIIOJIb3OIIaHI4CTM aAeKBaTHhIX MaTeMaTr4qecKI4X UOAeleft, BhrTeKaroulLrx vr3

KLr V pe[reHr,ur K(fHTaKTHOit Sal.a'ru reoprarr yrpyfocrlr. ?Ix rocroBepHocrb

xc.[aerct coorBercrBzeM pe3yJrbraroB MoAeJTI4pOBAHWfl 3KC[epVMeHTtLrrbHhrMIIo

TAH

Pesyrsrarrr

oBaHHbIMI4,

14 [oJIoXeHI4t, BbIHocrIMbIe Ha 3aIrII4Ty, tBJl.{IoTct HayrIHo

HCIIPOTI4]]OPCqI4BbIMI4, NOATBEP}KAEHHbIMT4 3KCNEPI{MEHT€UIbHbIMI4

AOBAHI4'M14.

3arueqaHuq n Bonpocbr

flo rexcry Ar4coeprarlrr4 r4Merorcr cJreAyroqr4e 3aMer{ aHutq,:

B ro npenax Kar: oKcrleplzMeHTaJrbnar qacru pa6orr,r rBJro)KeHa no4po6uo z

HHO, TeOpeTI4qecKiI{ MOI9JIb, Ha[paBJIeHHiUI Ha OUeHKy rroBpe)KAeHHocrt4

vMeHTaJIbHhIe 3aBl4clrMoarv rpvrloJlorlzrlecKl4x xaparileplrcrr.rK (xoe6Quqr{eHT

vrfr 14 I4HTeHcIrBHocrE' u3HaurvBaiFlLrfl) or KoHTaKTHrIX 1asileuufi 14 cnopocrefr
bxeHl4t B I4CCJIeAOBaHI{bIX AUA|.a3OHAX A3MeHeH'1^fl STUX XapaKTepvcrr4K Mofyr 6urr

b3oBaHbI AJI' lpoeKTr4poBaHkrtlttogepuu3a\uu aBua:quct,?rH6rx ropMo3Hbrx Ar4cKoB.

yrIeHHbIe 3aBI4CI4MOATU !.Irfl pacqera KoHTaKTHO-yCT€UrOC]|HO|O pa3pyueHr4r Mofyr
BoBarbc,I rnfl npcrrHo3l4poBanvfl npoqeccoB HaKorrJreHr{r nonpeNgeHufi vr

OCTHO|O PII3PYIIIEHII..'I Y|JICPOA-Y|NCPOAHbIX KOMTIO3II4TOB B YCJIOBI4,X UX

I4rrecKof o KOHTaKTHO|O Hafpyx eHVfl .

O6ocnonaHHocrb !r AocroBepHocrb Hayrrgbrx noJrorrenrnfi, pery.nrraroB [r

3aKJrK)qeHufi 4ucceprarluu

I4CIl

locronepHocrb p03yJrbraroB rr.cceprauzouuofi pa6orbr o6ycronreHa

b3oBaHI4eM rIpI4 3KCnepI4MeHTaJrbHbrx r4ccJreAoBaHVflX COBpeMeHHOfO

B

3

KororrHoro HayrlHoro rl6opyAonaHufl, cpeAcrB I43MepeHrIl{, MeroAa nJIaHr4poBaHI,rt

MeHTa' A T&K)K€' Boc[pOI{3BOAIzMOCTbIo pe3yJILTaTOB SKCilepI{MeHTOB.

3 epvMeHTuulbHoe IaccreAOBaHI4e rrpoBeAeHo c ueo6><oArrMhlM KorurqecrBoM

t4ctr u.uit nrrfl rrpr4MeHeHr4f, crarracrt4rrecKr4x oqeHoK. TeoperuvecKrre pe3yJrbrarhr

l)



oK

14
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IIo3I'ITa u o[peAeJreHl4e rJIy6I4HbI 3apox{ I.enkrfl KoHTaKTHo-ycraJrocrHoro pa3p yrueH4fl,

oxeHa or{eHb JIaKoHI'Iq}lo. 3ro Kacaerct Bcex cocraBnflrotrlr4x pa3Aena 4.3, uauuuax c

HI4.{ KoHTaxruoft 3al;u4kr,pacrrera BblpaxeHr4it Ilfl,KoMrro]HeHT Harrp{xeuufi, nu6opa

pa3pyllleHvrfl., a raKxe OIIeHKI4 rlapaMerpoB MoAeJTr4 .troBpexAeHHocrr{. B urore
a

T

v

HecKoJrbKo Hr4Benr4poBaJr pe3yJrbrarbr paspa6oraHHcrfo uM rroAxoAa orIgHKr4

ocrHofo pa3pyrrreHrirr Ha ocHoBe nanpxxeuzfi, ncuryrreHHhrx vr3 peueHr4,

oia zagauw, oKa3iuracb prHTepecuofi, aAersarHofi H nJroAorBopnofi.

2) B BbIBoAax IuaBhI 2 raws_ roJrbKo KarrecrBennrre $opvryJrr4poBKt4, 6e:

eHUfl Lrx KoJII4qecrBeHHbIMI4 pe3yJr6TaraMr4 (nanpunaep, ((noBbrlrreHl4e

reparyphl [pI4BOAI4T K yMeHbrrleHr4ro nooS@ruueHra rpeHr4r)), rJraBa 2 6;;p. 68, u

AtLJ] aHiurofr4rrHo).

3) B sHso.qax rutaBbl 4 rarxe cJIeAoBaJro 6rr garr Kor[qecrBeuHble oueHKu

pa:pa6oraHHoro reoperzKo-sKcrrepvMeHTilJrbHtoro MeroAa oueHKH

KTepr4crr4K KoHTaKTHO- yCTaJr OCTHO f O pa3pyueHzr KoMno3 r4ToB.

4) Ha crp. 17 roeopurcr o sHconofi crereHrr aHu3orponuv vaaileryeMbrx

IIToB, xorfl B 4amuefirueu (crur. crp. 98) yrroMr,rHaerc.fi, r{To (yrpyrr4e

KreplrcTl4Kt4 cTpyKTypIrbIX SJIeMeHTOB He3Harrr4TeJrbHO OTJrUqaroTcr Apyf oT ApyfaD.

5) Ha crp. 29 yrBep)KAaercr, qro peuaercr npo6leua (3apo)KAeHr{t

- ycraJrocrsoft lperlr4Hhr)) - 3To, no xpafiuefi uepe, He coBceM ToqHo, u6o s

Her MoreJrr4 3apo)KAeHr4.rr 4eserron, u noo6u1e, lfoBopr4Tb o rperrlr4He B

pac MarpI4BaeMbIX KOMno:tI,ITax He BnoJrHe KoppeKTHo, u6o AJrr BoJroKHl4crbrx

KOM o3lrroB cylqecrByer MFloro cqeHapr4eB HaKo[JreHr4r troBpexgeuuit, npuBoArrrlr4x B

pe3 rrbraTe K MaKpo-pa3pyrrreHr4ro.

6) B pa^:4ele 4 Ht: pacutzSpoeunarorcr HeKorophre ilapaMerpu (ar u aalee). B

rrpe3BhrqafiHoir Jra(:oHl4r{Hocrrz ur3Jro)KeHl4r He noHtrHo, KaK noryrreHbl

Krepr4crr4Kut prrcpylueHvt (rty6uHa) ra r.4.

7) Ha puc. 3.3 iicrp. 74) ue o6osuaqeHbr Kpr4Bbrrz I, 2, 3, yrasauHbre B

HCyHOT{HOr4 rroArrr{Cr4.

8) Ha crp. 99 ue'r o6r.scueul4.f,, rrro raKoe trpl,rBeAe]Frurrfi uo4yJrb yrrpyrocrr4

Teopl4rr fepua v illrfl, qoro oH Hy)KeH, n 4amuefi[reM oH HrzrrAe He LrcfioJrb3yerc.s.

eJIbHbIX XapaKTepzcrIII( ycraJlocrr4, xorfl, uhefl r,rcnoJlb3oBaHl4t JIOKtUII43aUI4u 3OH

IIo

E"



3arc.rrro.reHue

llpueegenurre 3aMrerIaHI4.rI He I,I3MeHflIor o6utefi rroJroxr4TellHoft oueHKr4

, 14 He CHIDKaIOT ee UeHHOCTI4.

Pa6ora flpercraBrlter co6ofi 3aKoHqeHHoe Ha)/qHoe r4ccne.qoBaHr4e u
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BercrByer xaarraQurarlr4oHHbrvr rpe6onaHvrflM, rrpeAbrBJr.f,eMbrM BAK P@ r<

TcKI4M Ar4cceprauaoHHbrM pa6orau, coorBercrByer rpe6oeaHnau n.9

o)I{eHI4r O IIpIICpKA9IJLTI.I yqeHbrx cTerreHeH>, yTBepxAeHHbrM

BJIeHITeM llpanu'relbcrBa Poccnficxoft @e4eparJnvr or 24.09.2013 N0842, a

aBTop Fyroncrufi llarrer Oreroe[.r 3acJry)Kr{Baer npr4cyxAeHr4r y.reHofi creleur4

rurara Qusnro-naarervrarr4qecKr4x HayK rro cneqniurbHocrr4 1.1.8. Mexauura

pMr4pyeMofo TBepAof 0 TeJra.

Orsns o .ql4cceprar\ltLr Eyroncr<oro II. O. cocrasJreH AoKTopoM TexHr4rrecKr4x HayK

.02.04 - Mexauzxa 4eSopMr4pyeMoro rBepAoro rera) Bracosrrr4 AnercaH4pou

Br4rreM u KaH,rr4AaroM Susrar<o-naareMarrrqecKrrx HayK (01.01.07

qI4cJII4TenbHar uarevarnra) BorxosHN,{-Eoropo4cxzl,r 7[nrurpueu Fopuconuueu.

bIB o6cyN4en v ogo6pen Ha pacunpeHHoM 3aceAaHr.ru orAena Mexauuru

KTyprrpoBasuofi 14 reroporenHoft cpeAbr (uporoxon yC 04./23 or 18.07.2023).

KTOp t4HCTr[TyTA rrpr4K JraAHoii uexanunra PAH,

TCXHI4[IECKLIX HayK

Bracos Ar,ercanAp Huxoraenuu

quft uayuur,rfi corpl/!,Hr4K r{Hcrr4Tyra rrpr4K,'raAHofi uexaH zxu PAH,

r dlu:ltxo- MareMarr4qecKrrx HayK -/-
Qhr^'4.6lttaSonroe-Eoropo4crufi lrvrurpuiasopucoruv

r4cl4 A.r.H. Bracosa A.H. u rc.S.-u.u. Bolrona-EoropoAcxloro ,{.E. 3aBepflro.

MATEMATI4qECKI4X HAYKuufi cexperapl I,IJ[-IPI4I\4 PAH, KaHAr4Aa'r

IO.H.KapHer


