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BeAyIUet opra'rz3arr[r Ha A'cceprar{v onriy.ro pa60ry Ha A'cceprarlxouHyo pa60ry Eypuaena
AreKcaHApa Bla4zn'rtlponu'ra <Br\'"Hlae xrzMr.rqec*oro cocraBa n crpyKTlpbr Hr.r*eJrr4Aa rzraHa Ha
xapaKTepu crr4Kr'r pa60rocnoco6HO.Trr repMoMexaHr.rqecKu x aKTyaropoB), rrpeAcraBneHHyro Ha
COIICKAHI,E YqEHOfr CTE''EHI, KAHAI,IAATA TEXHI,I'ECKUX HA)T NO C,,EqII.'bHOCTII 05.16.09 _
Marepra.nonegenr.re (trauruuocrpoeHre).

AKTya,.rbHocrb r.eM6r Arrccepraqlrounofi pa6orr,r

o.quun'r fis Haz6oree nepcrreKTr.rBH'rx nalpaa;reuuft coBpeMeHHoro Marepr{anoBeAe'a,

'BIIIETC'T PASPA6OTTCA U OCBOEHI4E B NPOI,I3BOACTBE I4 IIPVMEHEHIII4 (Y'4H6IX) MATEPI,IAJIOB,

o6nararorqtlx oco6r,ruu csoficraar4l.I. K rar<ult Marepr{anaM c rroJrHLrM ocHoBaHr.reM Mox(Ho
orHecrlr crIJIaBbI c slbSer<rorvr nanalrz $opuu Ir, B [epB]To orrepeAl, crrJraBbr Ha ocgoBe Hr4KeJrr.rra

TuraHa. Ona rro3Bonsror pa:pa6arrrnarl @yxqr.roua,rr,ntre KoHcrpyrrlr4r4, TaKEe KaK

TepMoMexaHr'rqecK[e coerrrHeHr4x, rpancsoplrap]Torrurecr ycrpoficrna n r.n, o4ur.ru zg saz60:ree
I'IHrepecHbrx HalpaBneHr4i rrpr.rMeHeHr4r cnJraBoB c s$serrou na-rraru sopuu _sBr.{rorc,
TepMoMexarruqecKlle aKryaropbl, Koropbre no y4ear,Hofi MorqHocrlr, Mt4 HllMaJrhgocrt4 ra6apuroe
3HaqrzreJrbHo npeBocxorrr aKTyarop'r, r{cnonb3}'roqr4 e srexrpouexanuvecxr.ril Ip}:rBoA,
IIhe30sJreMeHT6r A 4p. llpoerrupoBaHrre 14 rrpoa3BorcrBo repMoMexaHrzqecKrfi aKTyaropor rpe6yer
ycrauoB:reHrr cBs3u Mexqy csoftcrsa^4u es@exra aMtrrn sopl*r Mareprara m

xapaKTepzcrl'IKaMr'r pa6orocnoco6nocrlr rr3AeJrlrr. Heclrorpx Ha MHofoqracreHub]e Llcc.1eAoBaHur,

TaRat cBt3b Ao KOIrqa He BbuIBJIeHa. 3ro csrsaHo c nrrcoxofi qyBcrBI,ITeJrbHOCTbIO

TepMoMexaHuqecKI'IX cBoficrB Er'IKenr4ra rLITaHa K ero rorrHoMy xuMrzqecroMy cocraBy, B6rroqajr



HaJrrrqr4e Herr36e)r*6rx npr'rMeceil, 14 crplxrype, sopnavpl,rorqeac fr Ha craprru o6pa60rr<r.r
no:ry$a6pur<ara u [or].rreHu.{ roroBofo r4sr€rlfl .

rloaroiuy reMa Al4cceprallzonuoii pa6orrr Eypnaeaa A. 8., uanpauensorl ua ycra5oBJre'rre
Ta*rrx 3aKoHoMepnocreft 

'n 
pa3pa60TKy Ha sroft ocHoBe peKoMeH la\nfi no nrr60py xzlrrmecroro

cocraBa I'I Texlrororuu o6pa6orru SJreMeHToB TepMoMexaH[qecKnx aJ(TyaropoB H3 crrJraBoB Ha
ocHoBe Hr4KeJrfiaa rkr'talla rBrrerc.s axryaasuofi xax c uayvuofi, TaK Ir C rlpaxrl{qecKou ro.rKE
3peHr4r.

O6qal xaparcrepncrr.rna pa6orsr

I-{em' u 3aaaqu uccneAonanvr c$opuynfipoBa}r'r rocraroqHo .rerKo. ABTop Ha ocHoBe
Teoperl4r{ecKoro aHMIz3a MexaHI'I3MoB $oprraoz:Ir,reueuzfl cnJraBoB Ha ocHoBe HI,IKeJI}rAa rI4TaIra
onpeAenser KpIzrIlqecKI'Ie Hallp.f,xeHuq u ge$opvaqllu B KaqecrBe nau6olee BaxHbrx [oKa3areJrerr
TEPMOMEXAHIZqECKOTO I]OBEAEHII' MATEPI{ANA II YKA3bIBAET XIZMI,TqECKI,IiI COCTAB I,I CTPYKT}?Y KAK

ocHoBHbIe $arropu, Brlisrcull4e Ha r.IX BeJIr4rl4Hy.

@arrop xuuuuecKofo cocraBa crlJraBa B pa6ore u:yveu Ha IIJIaBKax HITK9JII4Aa rHTaHa

CTEXI,IOMETPI,IqECKOIO COCTABA 14 AOIIOJIHI4TE-I6HO JIEIZPOBAHH6IX HIIKE.]IEM. KPOUE rOrO,

PACCMOTPEH'I BAPI,IAHT'I C MAII'IM I{ TIOBLIIIIEHHI,IM COAEP)KAHI,'EM NPr,onECEft, CTPYTTYPOft

IiccJreroBaHHbrx o6pa-rqon ynpaBJrrnfi orxHroM 4esopnzponaunrx nory$a6plrKaroB rr rrx

CTAPEHIZEM' TIO3BON'rc4I4MII IIOJI)^IIITL B MATEPIIAJIC rrrUPOXTIii CIIEKTP CTPYKTYP I.I PA3MEPOB

cTpyKTypHbrx cocTaBJrf, rotqux.

!:rr o6pasqon c pa3H6rM xr4MriqecKuM cocraBoM u crplxrypoit orrpe4eneuo MexaHr4rrecKoe

rroBe'4eHlre B Ii3OTepMrzqecKrIX ycnoBr.rfx u [pr.r repMorl[KnrrpoBaHr4t4 B rZHrepBa!'rg TeMleparyp
lpsMoro u o6parnoro MapreHcI{THoro 

']peBpalrle'r4s 
no4 narpy:r<orl. Ha ocnosaHrzz ,,poBeAeHHbrx

uccreAoBaEur ycraHoBneEr,r 3aKoHOMepHOCTTZ r{3MeHeHr4r Kpr4Tzr{ecKr.lx 4eSopuaqaft v
Hanp{xeHufr or xl4MHqecKoro cocraBa cnJraBa I{ erc crpyKTypbr B pa3ur,rx ycJroBt4sx r4c11b11aHr4.s.

Anarus sogN{oNHbx cxeM TepMoMexaHD rrecKr.rx aKTyaropoB no3BoJrr4Jr aBTopy oxpcAenrrrb

cBt3b I4x xapaKTepvcrl4K pa6orocnoco6uocrri co csoficrnaMu e$Sexra navxrlr rfopurt cn-rraBoB Ha

ocHoBe Hl4Kerr{aa rvITaHa I'I, B qacrHocrl4, c Berr4rrI4HaMLI KpI4TI4qecKLrx 4e$oprr.raqui a
HaflpsxeHufi.

Acn;nauus pa3n'rrHbrx rr4[oB aKTyaropoB c rrpyxrrHHburr gJreMeHTaM Lr rr3 HuKenu1a

rrlTaHa IIoATB9pAIIJTII cAenaHHlre BbrBoAbr Il [o3Bo-]IIlJrH pa3pa6orarr peKoMeHAarlr4r,r no nrr6opy
xI'IMI4qecKolo cocraBa r4 'I'exHoJIof[[ repuu.recxofi o6pa6orxu DneMeHToB TepMoMexaHrrqecKr{x

anTyaTopoB LI3 HUKeJrulIa TlrTaHa pa3-tII4qIIOrO HailHaqeHIIr.



Hau6o,ree Ba?RHbre rror,tyqeHHbre pe3y!,r6Tar[,I.

Hayfira.r HoBI'I3Ha Al'IccepralluoHHoii pa6oru Eypnaena A.B. ne Bbr3r,rBaer coMHeHr4, rr
3 aK.rrroqaeTcr B cne.qyrouleM:

- [oKa3aHo, rrro padorocloco6uocrr repMoMexaHI4rreoKr4x aKTyaropoB I.r3 crrJraBoB Ha ocHoBe
HLIKeJrI.rAa rr4TaHa onpe,4effercs Kpr4Tr.rqecKr.r Mr.r HanprxeHlrrMr,I r.t 4e$opuaqaaMv ,,p,n
TepMorrr4KnrzpoBa'n- Marepvura qepe3 r4HTepBan reMneparyp MapreHcr.rrr{ofo npeBpaqgHr4.s;

- YCTAHOBJIEH'I 3AKOHOMEPHOCTII BJIIIflHI4*, XIIMIIqECKOfO COCTABA I,I C,.?YKTYP'I!

Qopuupyroqeftcs B rrpoqecce ,4e$oplaaqriz a repMoMexaurzvecxofi o6pa6orK[ Ea Kpr,rrr4qecKr'e

HarrprxeHr4r r.r 4eSopuaqrav c[-]raBoB Ha ocHoBe HrzKenr4Aa Trrrarra B ycnoBrzrx

TepMor{HKJrupoBaHu r;

- orrp.AeneHo BJ'U{HU. CXeMbr r.r napaMerpoB nporr.rno4eficrnu.f repMoMexa'[qecKr4x
aKTyaropoB Ha yAenLHyIo pa6ory cn:ranon Ha ocHoBe HriKenuAa rvrarr a v ycnoBv1 rocrr4 xeg1r, ee

MaxcI4MaJIbHoU Berl4rrlzHbL

flolyuennr,re Hayr{Hlre pe3yJrbrarbr Irzcceprarlr4 oHHofi pa6orur naorlr 6r,rrr

Infr nocreAyrorqeit pa:pa6orrcz cnJraBoB c rQQexrou aMflTu $oprrarr,
IIOBLIII9HHbIMLI TepMoMexaHHqecKIIMLI XapaKTep]IcTItKaMLt, an, npoeKTI4poBaIL

rexHororuii ri3roroBreur.r{ aKTyaropoB rr Apyrux $1,,nr<quonantnr,x ycrpoftcrn.

Percoueugaqun 
''o 

npa'.Tnqec*oMy Hcrro.r'r'3oBa'r.rrc ocHoBHBrx p$yJrr,TaroB pa6orr,r
Pa^:pa6oranulrfi B AI4ccepraIII4Ir anropl4TM nrr6opa ooorana 14 rexHoJrorlrr,r repMr4rrec6orz

o6pa6oftu nolyda6par<aroe u tlrge:ruii rz3 crr.rraBoB Ha ocHoBe Hr.rKeJrraaa rrzrana lroryr 6rrrr
I{CnOJIb3OBaH}I IrpI4 npoeKTupoBatr4'[r v [por4sBoacrBe repMoMexaHuqecKrrx aKTyrlropoB B

aBr'raKocMr'rqecKor flpoMLr[rreHuocru (oK6 zu. Tyno:rena, oKE uu. clxoro, pKK <3uepDu> rz

,4p'), rpl4 rrpor'r3BoAcrBe Marepr{arroB Anr cyAocrpoeHlra (@fyll (I]HI4I{ KM <rlporrrerefi>) z ua

Ap. npe.qnpu_firu{x, a raKxe B orpacneBrrx rz yve6urx r.rHcrr4r}Tax.

,.{ocronepuocru rIoJryqeHHr'Ix pe3yJrr'TaroB o6ecrreqeHa rrcrroJrb3oBaHrzeM coBpeMcHHoro

noBepeHHoro o6opy4onaulu c rtzrleH3r{orrHbrM [porpaMMH6nr o6ecne.{egzeM, npoBeAeHr,eM

IIcrbITaHIl[ I'r ltsuepeuzit B coorBercrBlrll c fOCT u pa,rpa6orrofi cnequa1Egbrx Merorr4K

otrpeIeneHlrt repMoMexaHl4rlecnzx csolicre Marepvlna Ir xapaKTepr.rcrr4r pa6orocnoco6nocru

v34envn, xopoIIrHM coBla,qeHueM sKclrepfi MeHTaJILHbrx AaxHbrx LI TeoperuqgcKux paoqeroB,

IrcroJr63oBaHHeM MareMarar{ecx oit clatuctuxu upn o6pa6orre pe3yJrr,TaroB.

3alreqaHnq

1. B pa6ore Nruort{e oco6enHocrt4 TepMoMexaHl4qeoKoro noBeAeHI4t cnJIaBoB Ha ocHoBe

HIJKenlrEa rlrrasa o6rgcnrrorcs rz3MeHeHHeNr roHxofi crpyKrypbr MarepHana B rrpoqecce
qeQopuaquz x repM'qecKofi o6pa6orxr. o4uaro 3ne*rpo'HoMr4Kpoc*olaqecKr{x .'rru

HCIIOJ]b30BaI{6I

o6nalarollux

KoHorpyclr4 t n



peHrfeHocTp)'r{r}?Hbrx t4 ccne.qoBaHr.rft o6pa3rIoB B Ar_rooeprarlfirl [pr.rBeleHo MaJro, rrTo 3arpyAHrer
orIeHKy ycTaHoBJreHHhIX B Ir.rccepTar{urr 3aKoHoMepHocTeji.

2' Mexanrqecroe noBeAeHrre cnJraBoB Ha ocHoBe HLTKeJTI{Aa rlrra:{a B pa6ore u:yla,rn npu
4eQopnraqna Kpf{eHHeM, Koroparr xapaxrepr{3yerc, HeoAuopoaHrrM HarpflxeHHo-
AeQopn'rzponanuulr cocror'r.reM ro ceqeHr.rro o6parqon, BosuoNno 60.nee BbrcoK'e
xapaKTepIlcrLKI4 y4emuofi pa6oru ir.ratepua:ra 6r,uu 6rr nonyrreubr r1plr oAgopoAgoii 4e$oplraqua
pacrrll(eHaeM, Koropalr B Arlcceprarlrrouuort pa6ore He paocMarplrBa.nacb.

3 Pa:pa6oranuble B ar4ccepraqrlr4 peroMeu.qau rrn Kacarorcfr nlr6opa xzrr,ruvecKoro cocraBa
cIIJraBa Iro coIepxaHI'IIO HI'IKe-IS Ii pe]KrrMoB replruuecxoft o6pa6orKrz foroBofo sJreMeHTa
aKTyaropa o&rar<o, xapaKTepr.rcrzKr.r e$ser<ra nauarra (bopl16r HrrKeJrr-rAa rr4TaHa raKxe
onpeAensroTcs ooAep'(aHr.reM s Her\4 raxux npzveceil, KaK KrrcnopoA, a3oT r4 )TJrepoI, a TaKXe
fiapaMerpaMrz gesopN{aquu IIpr4 nonr{eHrzrr no:ry$a6pnrcara u soplmr roroBofo ns4erzr, ognaxo
r pa6ore gro He pacKpbrro.

4, B pa6ore aBrop rzcrro,rb3yer ne o6qenpr'rrbre repMr4'6r r4 xapaxrep'crr4*r, c
HeAocraroq'o no4po6nrm r.rx orlrcaHfieM. Hanpurr,rep, <s$sexrunurri>) MoAyJrb ylrpyrocrz
(crp' 15) t4 MoAyJrb cBepxylpyrocrr4 (crp. 49) HHKenr4Aa rrzrana. 3ro 3arpyaH.fier [oHrzMar{ze
co.qep)KaHIlrr Ir{ccepTarlrrr4.

C4enauur're 3aMeqaHr{t He cHl4xa}or nayruoil n npaxrzvecr<oft rleunocrrr rlrcoepraurrg rI
o6rqeii nucor<oft orleurz pa6oru.

,{'ccepraqraouu at palora Bypnaena A.B. nruo.:rHesa Ha Bbrco*oM HayqHo-rexHr.rqec*oM
yponue ona npeAcraBnter co6ofi calroctosreJlbH)'ro 3aKogqeHnlro nayvuo-xnanu$u KarllrogH)'ro
pa6ory, n r<oropoft I43.rroxeHbl uayuno-o6ocnonaHHlre rexHrrqecKr4e r.r rexHo-rrorr4qecKrle perrreHr.r,

no rIoBbIIIreHI{Io xapaKTepI4crI'IK pa6orocnoco6nocrlz repMoMexaHr.rqecKax axryaropoB rr3 crrJraBoB

Ha ocl{oBe HI4KeJII4ra rI{TaHa nyreM paluroHajrbHoro nrr6opa xulruvecKoro cocraBa Meftg}rraJra rI
o[Tr.rMr43arllrrr rexHoJrorrrr4 ero o6pa6orrrz.

Pesy:Grarrr aricceprarrzo'Hoil pa6orur, BbrHocr4M're Ha 3aqr.rry, npo,'nrr arrpo6arluro na 9

HayrrHo-Tex'r'rqecnrzx xousepenqr.Urx, ony6nzKoBa'Br B 14 neqarnrx pa60rax, n rou qr'cre 5

CTATI,'X B BEIYIIIHX PEI{EH3IIPYEM'IX XYPHAITAX, BXOA'.qIX B NEPCqEHb BAK. PE:YIrrArU
,qlrcceprar{lroHHoii pa6orlr rr.roryr 6lrru r4crronrsoBaHbr B aBrzaKocMr.rqecroi TexHuKe z
cyAocrpoeHlzli, a ra*'*e B Apyfr4x orpacJltx flpoMbrrrrneHHocrr Anr rz3fo roB.]reHrzt

$1+rquonalr,Hlrx roucrpyrquft .

AnropeQepar rz ony6:rrExorauHr,re pa6oru rroJrHocrbro orpaxaror coAepxaH'e Ar,coepraqr{u.
llo aayruolry ypoBnro, noryqeHnbrM pe3yJrbraraM, coAepxaHr4ro u oeopMneHnro

[peacraBneHHar pa6ora y4ouerBoprer BceM rpe6oramlau n.n. 9_16 floroNen]rs o rrpnoyx,4eHvlr



freHbrx crelleHefr, yrBepxAeHuro flocrauoBreHzeM npaBvrenbcrBa PO or 24 cemnlpt 2013 r. J\!
842, a ee aarop Eypnaen Arercaugp Bra4zuraponru 3acJryxr4Baer rrprcyxreHr4, yrenoft cr:enenu
KaHAr4Aara rexHr4qecKr4x HayK no crrerlr4aJrbHocrrr 05.16.09 - Marepv a,roBe,'eHrze
(Maurunocrpoeune).

orsrrn paccuorpeH Ha 3aceAaHr,u xase4prr <Tepuoo6pa6orr<a u $nszrca MerairJroB >
r'rHcrr'rrlra HoB'rx MarepuaroB t4 rexHoJrorlrft ypov, nporoKon Ns g or 15 Hos6p,201g roaa.
Ha sace4auzu [p]'rcyrcrBoBaJro 24 .rreHoe us ZiJ. pesywrarbr roJrocoBarr[r: (3a) - 24 ,
lpoTLrB - HeT, Bo3AepxaBrrrr4xcs - HeT.

3a.ue4yroqufi naSe4poft repuoo6pa6orr<z

u 1pn:axu Merar'rJroB, npo$eccop, 4,r.u.

Vqenrrfi cerperapb, AorIeHr, K.r.H. 4 olesena orr,ra Apxa4rzerna

OfAOy BO <Vpanrcr<nfi $e4epanrnuft
yHrzBepcr{rer rzM. nepBoro llpesz4en'ra poccurz

B.H. E:rrquna>. 620002,r. Exarepnu6ypr, yl. Mrzpa, 19
E-mail: rector@urfu,ru
Ten: +7343-3754503


