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B ycnona-flx pacryrrl
pa3nr{qHbrx orpaclefi rpo
HeBo3MoxHo 6ee paspa6or
llolrzvepnrre KoMno3Lr rlr4 oH
[epc[eKTr4BHbrX MaTepHano
norasarerefi $zsuro-rraexaH
HacTo_f,ulee BpeMr pa3

KoMrro3r4THbrx uzgettuit,
l,ro4uQur< a\vu [onr4MepH
BOJIOKHHCTbIX HANOJIHI4TEJI

AaHHbre cloco6rr n 6olrurz
COOTHOIIICHT'1.'I ME}K.4Y NOBbI

csoficie IIKN1 H rre rro3Bon

Wcxo[xr43 uenr{ 14

Kocenr<o E.A. HanpaBneHa
rexnIz.recxoft upo6neurr,
TexHoJIOfI{TIeCKI,IX peurenzfr ,

npoeKTrrpoBaHLrfl U npor43

BoJroKHr{crbIX Harronsurelefi
crpyxrypofr.

B Kar{ecrBe o6re
yfnennac rvKLr Lr 6agamonr
KoMIrJreKca 3alaHHbrx dusz
crleT I4CnOJIb3OBaHH fl nprl I4x
fBJItTbC_fl MOHOMep, 3JIaCTO

3aAaHHbrM CXeMaM B [poqe
IIOCJTe OTBep)KAeHr4rr rrpr4

B3ar4MoAeitcrsus c Mare
KOTOpa{ Ooeclerrr4BaeT JIO

cnofrcre nKM B 3oHe

HCX{EJIATCJIbHbIC MCXAHI43M6I

caMocro.srenrHofi (xzaxofi)
TpI{3TI4neHtJII4KOJIf,, CVIITI/I HOBbIfi fepMeTr4K cr{HTerl{qecrufi Bo(lK.

xQarHofi cxeuofi apMrrpoBanr.rq>, rpeAcraB.rreHuoii na
Hr{ AoKTOpa TexHrrqecKr{x HayK rro cfleqnaJrbHocr.n

[prrpoAHbrx rroJr r{ MepoB rr
pa6orxa cr{HTerr{qecKr.rx rl

KOMN03I,ITOB

rpe6onauuit x
bIIIIJ]EHHOCTI4

14 BHeApeHr4t

c IIHpOKI4MLI Bo3MoxHocr{MI,I Aocrrd)KeHl4r BbrcoKax
qeaKr{x u rexHoJrorr4qecKr,rx cnoficrn [poAyKrlr4r{, Et
raHbr e$@er<runnue Merorbl noBbrIUeHI4t KarreclrBa
HoBaHHhre Ha rrpI4MeHeHr4H pa3rraqHbrx cnoco6on
Marpr4rl, clequaJrbHhrx noBepxHocrHbrx o6pa60ron
co3!.alg'uu rv6pz4Hrrx HarroJrHr4Tenefi H ,qp. O4narcr

CTBC CNYqACB IIO3BOJIflIOT AOCTLI|}IYTb JII{IIIb HCKOTOPO|C)
eHr4eM r4 rroHHx{eHI{eM rloKa3areJleit pazrurlHbrx fp./nnt
t o6e cne.rlirl i(ol.rrrrreKc cJrox{Ho cor{eraeh{brx cno*crn.

MI4pO BaHHbIX HarrH o -TexHl{rre CKHX 3AAA1, .{ Uc c epTalql/I_fi

Ha pelreHr,re arcryalruofi Mexorpaclenofi Hayrruo_
3aKrroqarorqefrc.s B pa:padorre coBoKynHo,crz
HANPABNCHHbIX HA CO3AAHIIC TEOPETLIIIECKI4X OC]]OB
crBa nrrcor<osQ$errznnrrx MareprranoB Ha ocHoBe
on o Kc HAHbrx Marpr{q, o 6na4 arorur4x rrpt4poAo rroA o 6rr o fi

B IICCNCAOBAHr.{fl B ALICCEPTAIJVILI I4CNONb3OBIIIIV
Kr4 Ha ocHoBe 3noKcr4AHbrx cB.a3yrorrlkrx. [ocrnxenue

MexaHr4qecKrrx csoficrs KoMrro3r4:ros o6ecneqHBaercr 3a
pMoBaHHr4 CrlequranbHofo MaTepr{ana, KoTopbrM Mo)KeT

ep vrv onr4roMep. Sror Marepr4an HaHocr4Tc, rro
BbTKJTaAKH fraKeTa npellpefoB xoJroAHofo oTBep:XI:eHwfl;
oTcyTcTBr{r4 xHMrrqecKofo Lr Mex(MoJreKynrpHofo
M cB.rr3yrouero $opurzpyer caMocrof,renbHyro SaL:y,

bHoe r{3MeHeHUe lpoqHocrHhrx H 4eQOprraaur4oHHbrx
itcreus BHerrrHr4x Harpy3oK, a TaKxte rroAaBJrrrer
ero pa3pyrueHnr. B KarrecrBe vrurepvraila elofi
br B paooTe npeAno)KeHo Tpr{ cocTaBa: AUMeTaKpr4JraT

OT3bIB
qzu KoceHrco ErareprrHbr
EPHbIE KOMTIOsIIU[IOHHbIE

A.nencaHApoBHbr Ha Ten{y
MaTepr{aJlbr Ha ocHoBe

3Kcrrnyararlrl oHHbrra csofi crBaM r43Ae)nzii
coBpeMeHHOe pa3BUTLre IIporr3BoAOTBa
HOBbrx KoHCTpyKrIr4oHHbrx MaTepua.rroB.

bre Marepr4€Lnbr (JIKM) orHoc{']cf, K r{r4cfiy Haa60ree



TexHororl4rrecKr,IM Merono
apMLIpOBaHLrfl flBJrflrIO cb Ba

BrruolneHHbre
aerope$epare npeAcra
cleKTpOCKOr[rI4, OTIeHKI4

cBf,3yroqero npkr Ao6aer
cr,rJrr4KOHOBOfO fepMeTI4Ka;

au$SepeHrlLrarrbHo ir crca

Nr.r4xofi Sasrr p€Bnr4q

AHCCepTarIr4oHHOfO uccren
nporlHocTr4 B ycJroBr4rx
ycJloBr4rx BIrLrflHLrfl oTpz
apKTurrecrofi soHrr. OueH
pacTqfr4BaIOUIeM Vr Lr3fu

Halpy3oK.

xz4rofr
Cne4yer

roBeAeHHu IIKM c 4eyx@a:

$a:u
apMr4poBaHr4f,:

rroBepxHocTr4.

I4ccte4onanvrfl Bhr

BbICOKOTOIIHOfO pl3h{epHTen

MexaHraqe cKr4x ucnrtr alE,uit

4e$opuupoBaHHoro cocro;r
Mechanical.

llpe4craeJreHHbre B
s$$errrznHocrb pa:pa6oraH
r4crroJrb3oBaHkrfl MaTepl,rano

apMr,rpoBaHr4r Marepr{anoM
nucotcofi nporrHocrbro npu
TaKnte o6ecne.Ivu BbIcoK
TpH3TuneHr;rkrKoJrr) r,rnn

repMerkr Ka) rraexanuqe cKr.rx

[aHHrre pe3ynbrarbr t
14 npaKTr4qecKoe 3HaqeHile

3awgc^anus.

1. B Hacro{ruee

csoficrn npr4MeH.rr

HenoH.srHo 6y4yr
MaTepr4anbr )Kr4AKO

nonyrreHr4r o6pa:qoe IIKM c 4nyxQasnofi cx:u.fi
u$opvronanvre.

eAoBaHr{r oTrr,rqaroTcf, MHO|OCTOpOHHI{M Ilo.qxo.{ot[. B
nuSparcparcHoftHhr pe3ynbTaTbr Br4CKO3rAMeTpLrn,

I43MeHeHr.I.fl a4re:zouuofi npoqHocTLr srroKcr4nHoro
HVI'. B HE.O AI4METAKPVITUTA TPI{3TLINCHIJII4KOJIJI N

KTypHoro aHaIrr43a, ALIHaMo-MexaHr4qe cKoro aHa rrr43a )qefi xaropkrvrerptru IIKM, coAepxarqnx Marep vralrbr
xuivrra'recxofi npr4poAbr. 3Ha.rzrenrnrrfi o6re^a

H'ufl 3AHLIMAIOT MEXAHI,I'ECKI4C HCII'ITAHI4.' NO OU(]HKE
TIOCKOTO LI yAapHOfO Harpy)KeHr.I.q, B TOM rII4CJte B

)JrbHbrx TeMrreparyp, coorBeTcTByrcqzx TeMrrepaTlpaM
.4JIIZTEJIbHOfi UPOVTTOCTI4 BbIIIOJIHCH A TIP][_ III4KJII4qCCKOM
Hafpy)KeHr4[r, qro fro3BoJr.f,er o606'Izrr zHoopMarlr4ro 0
ofr cxeuofi aprrrHpo BaHLrfl. B ycnoBr..f,x 3HaKorre.peMeH Hbrx
TCXHOJI O f 14 IIE CKYIO I{C HHO CTb 14 C[OIIb3O BAH]afl. MATCPI4 AIIO Bnpv M H.recKofr o6pa6orre IIKM c 4nyx$asuofr cxe.H,loii

CHHX{CHI{C VT PC3AHH'I, IIOBbIIIIEHI{C KAqECTBA O6PA6ATUSAENIOfi

rrHeHhr Ha BhrcoKoM ypoBHe c lrcnoJrb3oBaH.aeM
ofo tt r4crrsrrareJrbri0fo o60py40naHHtr. pesl';rrraru

OIIOJIHCHbI PC3YNbTATAMI4 MOAENI4POBAH KIfl HANP{)KCHHO -
T4fl C UOMOIIIbIO KOHEIIHO-3JICMCHTHO|O IIAKCTA ATTSYS

ofo MeToAa

NzAroft

2

eropeSepare pe3ynbrarbr AuccepTarJr4Lr yK€r3brBaror Ha
perynr,rpoBauvrfl cnoficrn nKM 3a cqelr

Qa:u. llpzueueuue lononHureJrbHoro
Ia4rofi Qa:u rro3BoJr.fler ronf{rarl IIKM, o6la4aroque

KI{X, ylapHbrx r4 3HaKolepeMeHHbrx Halpy3Kax, a
NOK€BATCJII4 ([IPV I4CIIOJIb3OBAIF,I4KI AI4MCTAKPI4IIUTA
6rznrnoc* (np" HctIoJIb3oBa'vu craJrrrKoHoB,oro

I4CTB B yonoBr{rx HLr3Kr4X OTpr4rlaTeJrbHbrx TeMneparyp.
rOTC.fl HOBbIMI{ I4 I{MCIOT OTIPEAENCHHO C TE OPETI,IqEC]KOC

HayKr4 u tlpv p ellreHr,rr4 rrpr4KnaAHbrx 3 aA arr.

Arrq co3AaHLrr nKM c KoMrrJreKcoM crreur4aJrbHbrx
pa3nl4qHble noKpblTLlfl, B ToM rll4cre I{ Meranrl4rlecKl4e.

u coxpaH.rrrb cBorr HcxoAHbre peonorr{rrecKHe csofic:rna

$ a: rr B TaKoM KoMrro3rr rlr4 oHHoM Marepr4€Lne.
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HO AHANLT3 BaTb pe3ynbTaTbr, [peAcTaBneHHbre Ha pr{c. ll u 12, tax
He.{cHo, M oopa3oM Marepr4an x{r,AKofi Sa:u pacnpeAeJrrJrc;{ ro
My r4ccneAo HHhrx o6pasqoe.

Ha crp. 5 npv ottLraaHkrr4 MeroAoJrorr4r,r 14 MeTo.uoB
cnenoBaHr.{t
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AnLITenbHyIO Hocrb |IKM c 4nyx$asHofi cxeuofi apMnpoBaHkTA.
r4fl' He cHr.xaror o6qeft ronoxrare*noft oueHKr4

epraqzx Koc Erareprauu AnerccaHApoBHbr, BhrrroJrHeHHa.fl Ha reMye [oJrkrMepHbr KoMrro3nrlr4oHHbre Marepl{anbr Ha ocHoBe snorcnAuofi
Sa:uoft cxe or4 apMzpoBaHr4q)), orBerraer rpe60nauu.si\a floroxeHr4_rr o

eHbrx creuenefi B Se4epanrnoivr rocyAapcrBe':HoM
o0pa3oBaTenb yqpexAeHr4r4 Bbrcrrrefo o6pasonanzx <poccHficrzfi

I4BepCr4Ter LrMeHn A.U. Men4eneeBa)>, coorBercTiByer
ocrra 2.6.11. Texnonorr4-f, rzr rrepepa6orrca cr4HTeruqeoKr4x
14 KoMrro3r4ToB, a ee aBTop, KoceHrco Erarepnua
IIPI4CYXAEHI4.'I YqEHOfr CTENCHI4 NOKTOPA TEXHI{qCCKVX

'6.11. Texnonorx.q H uepepa6o*a cHHTerr4rrecKHX H
fI03I4TOB.

BC,IICHLIC))

)aapcrBesnufr TexHr{ r4 yHr4Bepcr4TeT r{MeHr4

nccnenoBarelrcrufi r4Bepcarer)>, npo$eccop,
crerlr4aJrbsocru 05.1 6 flopouKoBa{ MeranJryprvfl )?r

Kyp rau o n a IO rus {narolre n H a

HO, lrTO B Ar{ccepTarlr4vr BbrfroJrHf,Jr'Cb MoAenr4poBaH'e
alpy3oK, oAHaKo, B anropeSepare pe3ynbrarbr :)Toro
orcyrcrByror. llpe4cranneHrae erofi nnsoplaaqran B
ro 6rr Jrorr4qHbrM AorronHeHr4eM pe3ynbr€uroB rlcrrbrr anuit


