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oT3brB BEnvIqEI4 OPTAHZ3AIU4I4

(De4epamHoro rocyAapcrBeHHoro 6roAxeuroro yqpexAeHllf, HayKLI,

Op.ueua Tpy4onoro Kpacnoro 3navesn Vlscwrryra ne$rexurr,rllqecKoro

cr{Hre3a urr,r. A.B. Tonquena Poccuficrofi aTaAeMLILI HayK (I4ID(C PAH) o

ALrccepraqzonnofi pa6ore [ra6uponofi Kauuru ConraxanoBHbl

<<HaHocrpyKTypbr u csoficrna arr,ropSHo-KpLIcrzuIJII4rIecKLIX IroJIIrMepoB I4

HaHoKoMrlo3rrroB Ha r{x ocHoBe), npeAcraBrenHofi Ha colrcKalrrvre yueuofi

crerreHr{ KaHArrAara Qzsnro-ruareMarrlqecKr4x HayK rro clerll4utrrbHocrpl

02. 00. 06 - BucoxoMoJleKynspHble coeALIHeHI{t

CrperurarenbHoe pa3Brrrrre HaHoMarepr4€uroB H HaHorexHonorrafr - oAHo I{3

ocHoBHbrx HarrpaBlennfi HayrHo-TexHur{ecKoro rrpolpecca B coBpeMeHHoM Mupe.

B rrocJreAHee BpeMf, rxLrpoKoe paclpocrpaHeHrre [onfILIJI nonrrfi KJIacc

KoMrro3trrHbrx MareplrzrJroB, B Koropblx xapaKTepuufi pa3Mep LrHAuBvrAy€LIIbHbIX

KoMnoHeHToB Aocrzraer HaHoMerpoBoro Alrarra3oHa. 3ru Marepu€urbl rtonyqnnl4

Ha3BaHr{e (HaHoKoMrro3lrrbr). OAno Ir3 rrHTepecHefiruzx vr nepcrIeKTuBHbIX

nanpauenufi B HayKe o noJruMepax u Marepu€uoBeAeHr{rl tIocJIeAH}IX JIer -

pa:pa6oma [plrHrlra[oB [oryqeHur HaHoKoMrro3rrroB H LIccJIeAoBaHvre vx

Qzsuro-xlrMr{qecKux cnoft crn.

HanoroivrrIo3rIIII4oHHbIM MarepuallaM,

oTBoALITct BeAylqee MecTo cpeAl/t MaTeplI€LJIoB

rronoxeHlre cpeAkr repMonnacrr{qHbrx noJrl4MepoB 3aHIlMaIor TIoJII{oJreSunu. 3ror

B TOM rrr4cJre [OnLrMepHbrM,

coBpeMeHnofi rexnur<n. Oco6oe

KJIaCC [Onr4MepOB flBJI.rreTCq B HaCTO.sUIee BpeMrI CaMbIM KpyTIHOTOHHa]KHbIM I43



[poMbrruJreHHo Bbr[ycKaeMbrx noJIIlMepoB. 3ro cBr3aHo He roJrbKo c

orHoclrrelrHofi AerxeBlr3Hofi nonuoneQlaHon, Ho Lr c nocroflHHbrM yryqmeHaeM

Susu.recrvrx kr MexaHuqecKlrx xapaKTepl{crlrK grlrx noJrlrMepoB Lr rrof,BJreHr{eM

HoBbrx Marepr4€rJroB Ha r4x ocHoBe. OAuaro Anr HarIpaBJIeHHoro yJlfrluenvrfl,

csoficrn KaK arraopSno-Kprlcr€rnJrr{qecKl4x rroJrr4MepoB, K KoropbrM orHocqrct

noluoteSlzIHbr, TaK u HauoKoMrro3lrroB Ha Lrx ocHoBe neo6xoAnrvra pa:paborKa

crpyKTypHbrx naoAenefi grlrx Marepla€LJroB kr rroLIcK KorI/FIecrBeHHbIX

coorHorrresnfi crpyKTypa - cnoficrna. B Hacro.f,Irlee BpeMt ocHoBHoe BHI4MaHI4e

npu onr4caHnu cTpyKTypbr anropsno-Kpr{cT€ilrJrLrqecKr,rx rroJruMepoB yAeJr{eTct

Kpr4cr€urJrz.recKofi Qa:e. Kpovre roro, Ant HaHoKoMrIo3uroB Ha ocHoBe alvrop$no-

KplrcraJrnr4qecKr.rx [onr4MepoB eaxHofi npo6neuofi .f,BJrseTc.f, orIeHKa ponn

rroJrlrMepHofi rvrarpuubr B QopnrupoBanvrkr cnoficrs grl4x HaHoMarepIraron. Bce

FrarII4CaHHOe Bbrrrre ooocHoBbrBaeT aKTy€uIbHocTb ApIccepTaIIpIoHHoLI paooTbl

,{u6nponofi K.C.

I{elrro pa6oru AprccepraHTa 6rrno krcfreul{e BlrvrflHr4fl. crpyKTyphl

ATT,TOPSTTq.KPLICTTTJIILIqECKI{X UONZOIEQLIHOB KAK HAHOCLICTEM HA LIX CNOfiCTAA U

oco6ennocrefi irao4uSzrarJvrvr grofi crpyKTypbr rrpu BBeAeHrlkT HaHoHarroJrHHTeJrr.

Bu6pauHne Arfl I4ccJIeAoBa:rtlr's. auopQno-Kpllcr€ulflI4qecKue

oJrafoAap.rr xopolxe14 flepepa0 aTbrBaeMocTr4, HI{3KOI{

AI43JIeKTpLrqeCKI{M CBOTICTBaM, AOCTaTOIIHO BbICOKOpI

kr ruagroft cror4Mocrl4 IlrnpoKo rlpllMeH.llorc.tr

rrp o MbIrrrJI e HHo cTI{.

,{uccepraqua cocrorlT vr3 BBeAeH}It, o6:opa Jrr{TepaTypbr,

gKcrrepuMenra^urnofi qacrk1 uerrrpdx rJIaB c pe3yJlbraraMrl co6crnennux

r{ccJreAoBayuit, BbrBoAoB kr crrkrcKa I4crroJrb3onannofi nl{Teparypbl. Cnucor

Jrureparypbr coAepxlrr 150 Hal{MeHoBauuir. [u6upona K.C. uMeer 22

ny6nuraqr4vr rro reMe Ar.rcceprarlvru\ B ToM qI4cJIe 6 e peKoMeHAoBaHHbIX BAK

noJrr{MepbI

IIJIOTHOCTI{,

IpOqHOCTLI, SKOJIO|nqHOCTI{

B p€BruqHbIX ooJlacrrx

I43IIAIILIfl){..



Bo BBeAeHur{ aBTop

Ar4CCepTarIUr4, OlpeAeJlter

TpaALruLroHHo o6ocnoerrBaer aKTy€LJrbHocrb reMbr

rleJrr{ u 3a4a'uv. llo pe3ynbraraM I{ccJIeAoBaHVfl.

Soprraylzpyrorcf, HayqHar HoBr{3Ha, lpaKTrlqecKafl 3HaquMocrb I{ BbIHocIrMbIe Ha

3arrlr{Ty rronoxeHplt.

B nepnofi rJraBe rrpoBeAeH aHaJrLr3 JrrlTeparypHbrx AaHHbrx, rrocBrrrleHHbrx

r{ccJreAoBaHr4ro crpyKTyprr u csoficrB aMop$no-rpucrzuul4qecKl{x rIoJIpIMepoB I4

HaHoKoMrro3r4ToB rroJruMep/opralrornuna Ha vrx ocHoBe, a raKxte [pI{BeAeHo

KparKoe orrr4caHr{e ocHoBHbrx reoperprqecKux KoHrle[rlr{fi (Qparramnrrfi a*aJrrt3,

KJracrepHar MoAeJrb crpyKTypbr avropQHoro cocrorHllf, TIoJII{MepoB, Teopurl

rrepKoiurqwu), ncrrc.irrcyeMbrx n pa6ore. Onncanrr ocHoBHbIe SusuvecKlle AoBoAbI

B [Onb3y TpaKTOBKITI IIOJILIM€pHbIX CLICTOM KaK HaHOCIICTOM.

flana 2 coAepxr4T orrrrcaHr4e gKc[epr4MeHT€rJrbHbrx rroAXoAoB,

LrcnoJrb3oBaHHbrx B pa6orr, B qacrHocrll, MeroAI4K rlpllroroBJleHlrtg

HaHoKoMrro3r{ToB rroJr}rMep/opranoruvrna Ha ocuoBe anropSHo-KppIcr€IJIJII{qecKI4x

rroJruMepoB r{ rroJrfrenrlfr o6pa":qon Ant ucrlblrattuit.llpune4eubl TaKnte MeToALIK}I

ucrt:stralrtuit avrop$Ho-Kpt4cr€rnJrlrqecKlrx nonlrMepoB 14

Bu6op o6rerros npeAcraBJrrer nay.urrrfi

cooOpalKeHlrt

BOCTpe0OBaHHOCTI4 pe3yilbraToB

rrplrMeHeHur B rrpoMbrllrJleHHocrll.

Ha ktx ocHoBe.

gTOM, BI{AIIMO, IIpeBaJII/tpOB€UILI

Arrfl parpa6orru coapeueHnofi

ronrpernofi

TEXHI4KI{ U

MEXAHrII{ECKI{X

HAHOKOMTIO3I{TOB

r{HTepec, Ilplr

B uane 3 usyrenbr crpyKTypHbre oco6ennocrlr aMop$Ho-npncr€ulJlliqecKl{x

rroJrr.,rMepoB r4 HaHoKoMrro3r4ToB Ha ux ocHoBe. lnx ortLrcaHnfl. rraopQonoruvr u

{u:uuecrux csoficrn avrop$Ho-Kplrcr€ilIruqecKlrx rroJrrdMepoB v HaHoKoMrro3pIToB

Ha ux ocHoBe rrocrpoeHbl rlpocrbre TeopeTI,IqecKI4e MoAeJrLr, noBeAeHr{e Koropblx

lr3yqeHo c rrpuMeHeHlreM SparranrHoro aHankr3a kr reoplrr4 rrepKonflIlral4.

Pesylrrarbr pacqeroB AJrr MoAeJrbHbIX cl4creM corlocraBJleHbl c gKcnepI4MeHToM.

coervrecrHoe npr{MeHeHlre KJracrepHofi rvroAerr,r cTpyKTyprr arr,ropoHofo cocro.rrHpl{

noJrlrMepoB rr MoAeJrLr auQ$y:uoHHo-olpaHklqeHHofi arperaquu ([OA) Burrena-

CaH4epa no3BoJrlrJro BbrrcHrrrb MexaHu3MbI SopvrrapoBaHvrfl, o6nacrefi JIoK€uIbHoro



noprAKa B

rroJrlrMepax.

aMop$Hbrx creKJroo6pa3Hbrx vr aMop$Ho-KpLrcr€urJruqecKlrx

3ra ruasa coAepx(zr o6ruupnufi eKclepr{MeHT€urbHbrfi u reoperuqecrrafi

Marepl,I€ur, roroprrfi Moxter 6rrrr aKTI{BHo LrcrroJrb3oBaH Anfl uHxenepnofi

rrpaKTLrKLr r4 rroJre3eH AJrr pa3BLrrur rlpeAcraBreHr,rfi o MexaH?IqecKnx csoficrnax

avrop$no-Kplrcr€rirrLrqecKr4x noJrr{MepoB I4 HaHoKoMrro3LtroB Ha Lrx ocHoBe.

B rnaBe 4 paccMorpeHbr MexaHpr3Mbr ycr4nrelr^urs, (nonrrruenax MoAyJr{

ynpyrocru) arraopSno-Kplrcr€rJrrr{rrecKkrx noJrr4MepoB Lr HaHoKoMrro3lrroB

[oJrr{Mep/opraHofJrLrHa Ha rrx ocHoBe I{ [prrBeAeHbr pe3yJrbraTbr pacrreroB AJrt

coorBecrByroqux reoperuqecKr{x ruo4erefi. llpoana-ur{3rlpoBaH 6omurofi o6revr

crpyKrypHbrx kr MexaHuqecKrrx xapaKTepucrlrK nOBil vr HaHoKoMrro3r{roB

fl3BlVopraHorJrrrHa, rrpeAcraBJlfl rorrlllx HecoMHenHufi rpaKTl4qe cxvrit u nayrHufi

r{HTepec. O6napyNeHo, qro csoficrea HaHoKoMrro3r{ToB rroJrr4Mep/opranormana

KoHrpoJrrrpyrorcr crpyrrypofi nonnnaepnofi Marplrqbr, uo4zQuquponannofi

BBeAeHLTeM HaHoHarroJrHureJrr. VponeHr uex$a":nofi a4re3vvr [onI{MepH€uI

Marprrrla.- rroBepxHocrb HaHoHarroJIHLITeJr.rr orrpeAenf,erc.fi AByMt Sarcropairau:

Harf,xeHLreM arvropQuux qeuefi, Koropoe peaJrlr3yercr B rrpoqecce

KprrcT€rJrJru3aI{J.Ikr rroJII{Mepa, Szszuecrzv KI|VIJIU XUMPIITCCKI,IM

B3anMoAeficreuela KoMnoHeHToB ua rvrexQasHofi rpaHIlIIIe. B cuny cuoco6nocru

rroJrlTMepHbrx Kplrcr€rrrJrrrroB K qacTLrqHoMy MexaHuqecKoMy pa3yrropf,AoqeHuro

oHLr rBJrrrcTc.f, ropa3Ao 6onee s$$ercrunHbrM HaHoHarronHI4TeJreM, rreM rrx

HeopraHkr.recruft aH€rrror - opraHonrllHa.

B rnaBe 5 paccMorpeHbl MexaHnqecKlle csoficrsa arraopSno-

Kplrcr€ilrJrlrqecKr4x [oJrlrMepoB r{ HaHoKoMrro3r{ToB uoruvrep/opraHorJrLrna Ha vrx

ocHoBe. C ucnonr3oBaHueM coBpeMeHnux SzsuqecKlrx KoHrIe[IIr4ft uoryren psA

KoJrnrrecrBeHHbrx coorHorrresnfi, crpyKTypa - csofrcrBa AJIS paccMarpLIBaeMbIX

HaHoMarepr4€LJIoB. B qactHocrur, Alrfl. orIeHKI4 rrpeAena reKfrecrvr orricrro,rlb3oBaHa

KoHrlerqur, TpaKTyroulafl rracTKPI MaKpoMoJIeKyJI, BXOA,IIqAe B

rrJrorHoyrraKoBaHHbre (rpncrannl4qecKue) o6racru, KaK maHefinrre ,4e@erru



crpyKTyprr (ananor Ar,rcJroKapfi, B Kplrcr€rJrJrrrqecKr{x pen€rrax). Oco6eHHocrr4

uro [u6upoBa K.C. uccreAoBaJra psA

HaHOKOMIO3LITOB HA nX OCHOBe,

Lr nayrnufi uHTepec. O6rscneuue

rrpeAJroxressofi paHee KoHrlerrrlrar4 o

MexaHnqecKlrx csoftcrn o6r.f,cH.f,rorcs BnI{tHI4eM ueN$asnoro cJro.f,, roropufi

yBeJrlrquBaerc.f, c BBeIeHraeM HaHoHarroJrHr{TeJrfl. llpe,4noxeHH€ur Qparramuar

MO,IIEN6 M14 KpOTBepAOcrr.r rro3BoJrfleT IrpofHo3lrpoBaTb yAapHyro Br3KocTb

arr,rop S H o - Kp r,rcr€rJr Jrlrq e cKux rr onllM ep o B.

lloAnoAs Lrrorrr, cJre,{yer 3aKJrroqLITb,

avropSno-Kpr,rcrnJrJrzqecKr{x noJrnMepoB Lr

rrpeAcraBJrrrorrlr4x 6omuofi rpaKTlIqecrufi

rroJrrreHHbrx AaHHbrx IIpoBeAeHo B paMKax

Brrvrfllevrvr uexSa":Horo B3arriuoAefi crs vrfl Ha MexaHrarrecKr4e csoft crsa arvropSno-

KpI,Icr€IJInuqecKLrx nonlrMepoB n HaHoKoMrro3r{ToB Ha I{x ocnoBe. ,{ocronepHocrb

[oJrrreHHbrx sKcrrepr4MeHT€rJrbHbrx AaHHbIX r,r p$yJrbTaToB Lrx colocTaBJreHr{rr c

TeoperlrqecKlaMll MoAeJrrMI{, a raKx{e o6ocnosaHHocrb BbIBoAoB He Bbr3brBaer

coruneHufi.

Anrope$epar vr ony6nnnoBaHHbre crarbr{ roJrHocrbn orpaxaror

coAepxaFr4e Ar,rcceprallur{.

flpu o6rqefi rroJro)Krrrenrnofi orIeHKe Ar4cceprarlr{u raMeercr pflA

3AMEI{AHLII4:

1) B pa6ore orcyrcrByer cBoAKa [epBr4rrHbrx oKcrrepr{MeHT€rJrbHbrx

AAHHbIX, IITO 3ATPYAH'IET BOCIIPLI'TLTE MATEPULIA. HE IIPIIBOAflTC'

3HaqeHn r rrJrornocrpr Marepl4€uroB. Her KpI4BrIX HarrptxeHrre

4e0opuaqu.r, r{To He rro3BoJl.f,er cAeJrarb BaxHbre 3aKJrrorreHr4r oO

oco6ennocr{x rpoqecca 4eQopuupoBaHllt. Orcyrcrnyer uu$opMal{ut

o6 gKcrrepr4MeHTirJrbHbrx MeroAax onpeAeJIeHI4r crerreHl4

Kprrcr€ilrJrlrqHo crkr uornore $I{HoB Ir HaHoKoMrIo3}IToB ;

2) lloirHocrbro rporrrnoplrpoBaH Borrpoc o crpyKrype ronfraeMblx

HaHoKoMrro3HToB (zureprarplpoBaHHsle wru src$oruzponaunue),

orcyrcrByror AaHHbre crpyKTypHbrx rrccJreAoBanzfi. B cB-43I4 c grLIM,



BOOOTIe rOBOp.f,, HerrOHrrHO, K KaKOMy rlrly CTpyKTypbr OTHOC.'TCfl

rroJrrreHHble pe3yJrbTarbl ;

3) He AoKa3aHa rrpr{MeHuMocrb ptAa cooHorrrennir , B qacrHocru (3.10),

(3.I7), (3.18), Anr lrccJreAyeMblx Mareplr€rJron. Tpe6yer o6ocHoBaHr{t

yrBep)KeHrre o ToM, lrro (flpl{ onpeAeJreHlru MoAyJIfl ytlpyrocrll

HaHoKoMrro3r{Ta coorBercrnyroqzfi lapaMerp HaHoHarroJrHureJr.n He

)ArLTTbrB€rJrc.f,>). He.scno rrpol4cxoxAeHlre BBo,qr{Moro napaMerpa bo,

xapaKTeplr3yrcrrlero ypoBeHb vrexSa:nofi a4re3krkr, v ro, KaK oH

xapaKTepr{3yer aAle3uro ;

4) B pa6ore roryqeu prA coornorueulEfi (nanp. 3.24,3.27, 4.3, 4.5 v W.),

HaxoAf,Iqvrxcfl, B ooJree I{JILI MeHee yAoBJreTBopuTeJrbHoM cooTBeTcTBvrv c

gKcrIepI{MeHTaJIbHbrMI{ AaHHrIMII, oAHaKo HercHo, HacKoJIbKo o6utIEfi

xapaKTep oHr4 pIMeroT;

5) Tpyano cofJracrlrbcr c yrBepxAeHr{eM o6 yAoBJlerBopureJrbHoM

cooTBeTcTBvrkr 9KcneplrMeHT€urbHbrx AaHHbrx c pacqeToM rro ypaBHeHwo

.(3.18) (cu. puc. 3.4), a raKnte o rprHefinocrrl AaHHrIX uapuc.4.5;

6) Henouf,THo, qro o6osHaqaror p€BnuqHbre rorIKI/t Anf, oAHoro I{ Toro xe

Marepuana Ha prrc. 3.5 v 4.16. Kporrae roro, MoAyJIb ynpyrocru

HeHarroJrHeHHoro IISBA oK€BblBaercs couocraBI4M c MoAyJIeM

HarroJrHeHnoro lIfI;

7) B Qopvryne (4.6) orcyrcrByer, rlo xpafinefi Mepe B tBHoM BI{Ae, crelreHb

Kpkrcr€rJrJrr{qHocrrr rronrrMepa. Moxer nla MoAyJIb 3aBlIcerb or pa3Mepa

Kpr,Icr€urJrLITa, Ho He oT cTerIeHI4 KpLICTaJIIU.THOCTU?

8) VrnepxAeHue o roM, tITo ((ocHosnofi npnunnofi cHlrxteHrrrr Ap uo Mepe

yMeHbrueHlrs T rBJrrercr yBenl4qeHue orHocl4Temnofi AonI4

KpucraJrJrzqecrofi Sa:u, rroABepraroqetrcs MexaHzqecKoMy

pa3ynoprAorreHuro)) coMHlrrenbHo. Mex4y gTr4Mrr BeJILIqTIHaMIz

orcyrcrByer [pruI,IHHo-cJreAcrBeHHat cBf,3b. Crcopee, 14 cHLIXeHLIe

y4apnofi Bt3KocrLI ) Lr yBenuqeHue orHocl{Tenrnofi Aonu



KpLr cT€LIrJrLrqe c KopI Sasu, rroABepraroqefic.s

pa3ylop.sAoqeHlllo tBJIsIoTct cJIeAcTBLteu oAnofi u rofi

OXCCTITCHLI' MATEPUAJIA IIPU IIOHI4NTEHLIA TEMNEPATYPbI ;

9) Buno4 Ar,rcceprarlur{ o roM, qro <Pasuepnocrb...

rrpocrpaHcrBa KoHrponr4pyerct roJrbKo vrop S ororueft KpI4 cruulJrIa.recKofr

Sa":rr r4 He gaBkrc:'rr or crerleHr{ Kpllcr€ulnLlqHocrpl) HaxoAlrrct B

BLrAr{MoM rrpornBop uunv c coorHomeHlleM (3. 1 1 ).

10) flo4nncr K pr,rcyHKy 1.5 ne coorBercrByer eMy;

11) llpo.neHze pa6orn .rpeserruafiuo 3arpyAHter rIyraHI4IIa B

lrcrroJrb3oBaHvu 6yreeunrrx o6osHa.renufi AJr.fl oAHIrx LI Tex xe BeJILIqLIH,

a rarcKe BBeAeHr{e 6eg Aocraroqubrx rro.rrcneHrrfi nosrrx o6osnauennfi,

cMbrcJr Koropbrx c rpyAoM y4aercfl ycraHoBlrrb I43 KoHTeKcra, Halp.,

b'(F) vr Ap.;

12) Psl rprrBoAraMbrx B pa6ore ipopuynupoBoK HeyAaqeH (naup.,

(KBa3r4crarprqecrufi MeroA Ha oAHoocHoe pacrtnteHl,Ie>),

.(KptrcT€ilrllrqecKafl rr,rop$oloflr.f,), (acrreKTHoe oTHoIxeHLIe), (locTynaT,

cJreAyroqulr t43 rrprrBeAeHHbIX Bbrrue pe3yJIbTaToB), (3aBucl4MocTb

pacnaqaercfl, Ha ABa rrprMorunefinrrx f{acrKa c pa3HbIM HaKJIoHoM, Ho

oKcrpalonr4pyroquxcfl K oAr4HaKoBofi serzqlrHe) (npz onr4ca:rrr4r pr4c.

4.8)). Eolee roro, HeKoropbre BbrcKa3brBaHr,nr ouru6oqnbl, HarlpuMep, o

ToM, rrro crerreHb Kpl{cr€IJrnurrHocrr4 0,50 (MTIHTIM€IrIrHa Alrfl.

rroJrr{grrrJreHoB soo6ue), (rrpl4 rcpzruuecrofi nopplcrocrll P:0,84

Mareplr€rJr reprer crpyKTypHyro cBr3Hocrb)) (ueuonracrbl, HarrpuMep,

lrMeror MHoro 6omuyro uopucrocrr);

13) B cnucr<e JrLrreparypbr M€rJro uzgauuit, BbIIIreAIxux 3a nocneAnrae 10

rer, oco6enHo oro Kacaercr sapy6exnofi JII{TeparypBI;

Hecvlorpr Ha oTMeqeHHbIe HeAocTaTKIl, B IIeJIoM AI4ccepTaIJLIs. r{z6zponofi

K.C. .rrBJrrercr 3aKoHrreHHofi HayuHo-KBaJlu0uraquonsofi pa6orofi, n xoropofi

MexaHI{qecKoMy

xe [puquHbr -

SparranrHoro

rroJrrreHbr HoBbre pe3yJrbTaTbr, uMeloilIue BantHoe 3HarIeHI,Ie Arrfl puBpaooTKl4



HaHoKoMrIo3I4THbIX TIoJII{MepHIIX MarepuzuroB. llpe4craeJreHHa.rr pa6ora

BhrrroJrHeHa Ha xoporxeM TeopeTHqecKoM u SKcIIepLrMeHTitrrbHoM ypoBHe, IIo

csoefi HoBI43He, aKTy€uIbHocrI4, uayruofi vr lpaKTLrqecrofi 3Haqr4Mocrrr oHa

coorBercrByer rraclopry c[erlr4€urbHocrr{ 02.00.06 BucorovroJreKyn.rrpHbre

coeAuHeHtrfl, yloBJrerBoprer BceM rpe6onantrflM) BKrroqas u. 9 <<lloJrox{eHr,rrr o

rrop.f,.qKe rlpncylKAelr.vrfl. freHbIX creuenefi>> (llocranoBJreHue flpannrelbcrBa

Poccuficxofi @e4epaqzu JE 842 or 24.09.2013 r.), rpeAbrBnf,eMbrM K

KaHAraAarcKLrM Ar{ccepraqvrflM) a ed aBTop, ,{u6npona Kanaurx ColtaxaHoBHa,

3acnylr?rBaer rrpucyxAeHl4fl y.reHofi creneHl{ KaHAuAara Quszro-MareMarurrecKlrx

HayK no crerll{€IJrbHocrl4 02. 00.06 - BrrcoroMoJreKynflpHbre coeAprHeHr{f .

3ane4yron1nfi ta6oparopuefi ronI4MepHbIX KoMrro3rrroB Lr aAre3uBos IrIFD(C PAH,

KaHAuAar xr{Mr{qecKkrx HayK, cneqrr€rJrbHocrb 02.00.06 <<BrrcoroMoJreKyJr.rpHbre

coeAr4HeHzx>, 05.17 .06 <<TexHororvrfl. n nepepadorKa rroJrlrMepoB Lr KoMrro3r4ToB)

Anronoe Ceprefi BsqecnasoBrlrl

n 0/ , Qtocr,e. 2017 r.

(De4epanrHoe rocy,qapcrBeHHoe 6roANerHoe frpexAeHlre HayKu Op4eHa
Tpy4onoro Kpacnoro 3navrennI4lr'cruryr ue$rexr.rMrar{ecKoro cHHTe3a rarvr'. A.B.
Ton.rzesa Poccufi crofi arcaAeur4vr :e.ayK
I 1999 I, Poccuftcrar (De4ep ar\r4fl,, f Cn- 1, Mocrna, Jlenuncrufi npocnercr, 29
Ter. (495) 955 42 01, Sarc (495) 633 85 20, e-mail: tips@ips.ac.ru

BPZO ,{upercropa I4FD(C PAH AoKrop xr4Mr4qecKprx HayK, upoSeccop Marczuon

Anrou Jlrnonzu, crerlI4€rJlbHocrb 02.00. 1 3 <HeQrexHMHt)
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