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Maprcunoft Anacracrara AJrercceeeHsr
ooCarrooprann3arlrq cyrpaMoJreKyJrflpHblx crpyrcTyp n co(uo;ruuepuux) H Jrrr[rrAHbrx

cr.rcTeMax: KoMnbrcTepHoe MoAerupoBaHneo"

npeAcraBJreHHyro Ha cor4cKaHrae y.renofi creneHr4 KaHAHAara Sraerzro-uareMarr.rqecKr{x HayK

no crerlrlaJrbHocrr,r 02. 0 0. 0 6 - Brrcorouo JreKynflpnbre coe,ur{HeHu;r

[uccepraqus A.A. Maprunoft rrocB{rleHa r43freHr.rrc cBr3r4 MaKpocKorruqecrofi crpyKTypbr

u ceoftcrn rroJrr{MepoB c r{x crpoenrreM Ha MoJreKyJrspHoM ypoBHe, a raKxe co3AaHr,rrc

o6o6lleuurx MeroAr.rK, no3BoJrsrorrlnx rrpeAcKa3brBarb MaKpocKorrrrqecKr4e csoftcrsa

nonl4MepHbrx MareplraJroB r.rcxoAfl vr3 Lrx xrlMl,IqecKofi crpyrrypbr c r{cnoJrb3oBaHrreM MeroAoB

KoMnbrorepHoro MoAenr{poBaHprs. B 4uccepraquonnofi pa6ore c noMorrlbro Me3ocKonzqecrofi

MoneKyJr{pHoft 4ranauI,IK}I }I3freH pt.q Mo,4enbHbrx cr{creM, AJrr Koropbrx olpeAenenbl KJIIorreBbre

Sarroprr, Bnl4slotqfie Ha rrpoqecchr caMoopranu3arJkrkr B rroJrr,rMepHbx ra Jrr.rllrAHbrx crpyKTypax.

Pa6ora coAepxI,IT pflA HoBbrx r4HTepecHbrx pe3ynbraroB, HayqHa-f, AocroBepHocrb r{

aKTyaJrbHocrb Koropbrx He Bbr3brBaror coMHeHHfi. Paspa6orauuax corrcKareJreM rrporleAypa

Mynbrl4Macnrra6noro MoAeJrr,rpoBaHr4fl rro3BoJrnJra AeraJrbHo u3yrrurb noBeAeHr{e yKa3aHHbx

cI,IcreM. Tarcoe I4ccneAoBaHr4e He rrpeAcraBnflercg. Bo3MoxHbrM BbrrroJrHrlTb c [oMoIrIbIo

MI4KpocKonI,ItIecKI,IX rroAXoAoB, orpaxarcuzx oco6egHocrl,I xr4Mr4qecKoro crpoeuldfl cI,IcreM, Ho

rpe6yroqux oJII{IIrKoM MHoro pacqerHofo BpeMeHu. B cnyuae MaKpocKofir4rrecxr,rx rroAXoAoB

curyarryrfl p6paurar, c ux IroMolrlbro MoxHo 6ucrpo ocyqecrBnsrb MoneJrr{poBaur,re cIacreMbr

AocrarorlHo 6omnrnx pa3MepoB, oAHaKo rep-aerc.fl 3airoxeHHafl B crpyKTypy qelr4 ran(foprrlaqur

o6 oco6euuocr.f,x ee xr,rMrlqecKoro crpoeHlr{.

llpe4noNeunrrfi n pa6ore no4xo.q rrfl rrapaMerppr3ar\Lrkr BaJreHTHo-cr4JroBoro rroJrfl

corleraer s ce6e BblqucreHl,I.fl MeroAoM aroMucruqecxofi uonexylxpnoft ArrHaMr{Krl vr

rIoJIygMnI,Ipr4qecK[M MeroAoM. Tarcoft KoMrrJrercHlrft noAxoA rro3BoJrr4Jr rag6exam oruu6or qucro

TIOJIySMIII{pI4qeCKI,IX MeTOAOB, I,ICKaXtarOrI[X IIOBeAeHLIe Cr{CTeMbr t4 [p]IBOArrrILtX K

HeAocroBepHbIM pe3ynbraraM. IzlcnomsoBaHple 6onee roqubrx MeroAoB He npeAcraBrsrocb

Bo3MoxHbIM LI3-3a npafine 6onlurux pa3MepoB paccMarpnBaeMbrx crrcreM (ao 600000 aroMoB r4

6onee). llpe4noxennufi anropr,rrM Me3ocKorrr4qecKofo KoMrrbrorepHoro MoAeJrr4poBaur.rs

anpo6raponaH Ha rrrupoKoM KJracce [onuMepoB, a Aocrr{rHyroe c efo rroMorqbro rroHr4MaHr.re

yHI{BepcanbHbIX 3aKonoMepnocrefi o6paruuoro yrropflAoqeHIar MoJreKyn{pHbrx cr4creM

oTKpbIBaeT IIrI{pOKI{e BO3MOXHOCTI,T .4nS ynpaBneHr4fl r.rx gKcrrnyaTarlr4oHHbrMr{

xapaKTepI,IcrI4KaMLr. B ra.recrse [epc[eKTr.rBbr rexHororuqecKoro npprMeHeHr,rr paspa6orauuofi

MeToALIKI4 MoxHo yKa3arb, Hanpr.rMep, BlrpryanbHuft Augaftn HoBbrx rroJrr,rMepHbrx Marepr{anoB Ha

paHHI,IX cra1vIflx I{x cI,IHTe3a, rrro Moxer cynlecrBeHHo cHpr3r4Tr ce6ecrouMocrb [poqecca.

flosrorvry rocraHoBKa saglaqv B Ar..rcceprarlraoHnoft pa6o:re npeAcraBJrflercfl. rpafine arcrya.nrnofi.

HosusHa Al,Icceprarlzonnofi pa6oru A.A. Maprrauofi cocrorrr, rrpexAe Bcefo, B ToM, qro n neft



BrrepBbre peaJrpr3oBaH rrpeAnoxeHHbrfi anroprrrM MoAeJr vrpoBanlrl) AeranbHo rr crrcreMarr4qecKu

I,ICCJIeAOBaHa BO3MOXHOCTb ero [pLrMeHeHH{.

.{IEccepraqvon:r.afl. pa6ora cocror,rr I{3 BBeAeHr4r, rrrTvt rJraB, 3aKrroqeHlr.f,, crrr4cKa

qzrupyervrofi nureparypbr r.r3 180 r{crorrHr4KoB r,r crrr4cKa coxparqenuft. lloruufi o6relr

Ar{cceprarlr4r4 cocraBJrser 106 crpaHr4rl, oHa BKJrrotlaer 38 p}rcyHKoB ra 3 ra6wruu.

Bo Bne4enuu o6ocnosaHrr aKTyanbHocrb vr HoBr.r3Ha pa6orrr, o6ognaqena ee

lpaKTllqecKas rIeHHocTb, II3JroxeHbI IIoJroxteHLIg,, BbIHocI4Mbre Ha 3arur4Ty, npeAcTaBJreH cIIucoK

uy6nuraqzft no reMe ,qr{ccepraur4u vr ocBeIrIeH Kpyr BorrpocoB, paccMarpr4BaeMbrx B

Ar4CCepTarIr4r4.

B ftane 1 onncau [oAXoA K nocrpoeHlillo MyJrbrzruacura6Hbrx cxeM KoMrrbrorepHoro

MoAenr4poBauvrfl, coAepxktrcf, AoBonbHo nommrft o6aop JrllTeparypbl, xacarorqefics

r4cnonmyeMbrx B Ar,rcceprarlnonnofi pa6ore MeroAoB Mr4KpocKorruqecrofi naorexyrrpuoft

Ar,rHaMr{Kr4 vr. ilnccilnanasHoft Ar,rHaMr{KH qacrfirl. B groft rrase raKxe npr,rBeAeHa cxeMa

[ocrpoeHr4r KpyrrHo3epHucrbrx lroAeneft u [apaMerppnar\Hu BaneHTHo-cr,rJroBoro nors Ha ocHoBe

AB)rx rIoAXoAoB: rlonygMnvprlrrecKoro vr aroMrrcrr{qecKoro. 3ra qacrb rlMeer naNusrft

MeroAr{qecnnft xapamep r4 ocBexlaer MeroAbr, I,IclroJrb3yeMbre Aanee n rraeax 2-5.

IJrasa 2 nocnrrqeHa r4ccne,qoBaHrrro $asonoro [oBeAeHr.rs pacrrJraBa cryuaftnux Ara6rox-

conoJrr,rMepoB, AJrr4Hbr 6roKos Koropbrx pacnpeAeneHbr rro HopMaJrbHoMy wfir
gKcnoHeHrlrlanbHoMy 3aKoHaM. llpune4ennuft o6rop nr{Teparypbr, Aarorluft upe4craureHr4e o

coBpeMeHHoM cocro.sur4pr lrccJregouanuit, AoBoJrbHo rroJroH r,r xopomo opfanr43oBan. flocrpoena

pacuilrrannas. B paMKax KoMrrbrorepHofo Mo.qerr,rpoBaHus lpasonaa AraarpaMMa, a raKxe

IICCneAOBa4a 3aBIrCr.rMOCTb pa3Mepa AOMeHOB OT BeJrr4rrrlrHbr rrapaMeTpa onopu-Xarn4Hca.

llora:alro, rrro .4ns Mr4KpocrpyKTypbr, o6pa:onaHnoft cryraftnrura 4ra6noK-corroJrraMepoM, pa3Mep

AoMeHa He 3aBLIcraT or 3uaqeHr4{ ororo napaMerpa 3a cqer pasruunoft yKnaAKZ KoporKrlx r,r

AnlrHHbrx 6roron BHyrpr4 AoMeHa.

B f.nane 3 uccreAoeaHbl HaqarbHble craAI{rI KpkrcrturrprcarJvrv B pacnJraBax rronu[MlrAoe. B
qacrHocru, r.r3f{eHbr oco6euuocru (popruzpoBaHr.rfl Kpr.rcrann[qecK[x rauenefi B pacrrJraBax

feTepour{KruqecKr4x nonrirMepoB B 3aBlilcktMocTrr oT xecTKocTr{ u HaJrullufl. cTpyKTypHbrx

ge(pexron B rroJrr.rMepnofi qenu. llpnne4en o6eop nlrreparypbr, AaroilIefi npe4craureHrde o

coBpeMeHHoM cocro.flHnn vccreAosanr,rft Kpr,rcranJrr{3arlr4n rronr4MepoB r,r ocHoBHbrx BeJrr.rqr.rHax,

xapaKTepr43yroqrx no.uo6nrre crrcreMbr. OnucaHa pa":pa6oranHas KpyrHo3epHr4craJ{ Mo,qeJrb, B

ocHoBy xoropoft IroJIonteHbI IIoJII{I,IMI4Arr, rrpeAcraBl4Tenl{ rerepoqr{KJll4qecKr4x rroJILIMepoB,

rlacrl,IrrHo Kpl{craJrJrrlqecrufi P-OAOO uonn(1,3-6vrc(3' ,4-gurap6orccnQeHorcz)6ensow4,4'-

6uc(4" - amun o (p e no rcu)au S enun) v auop$uufi P-COI noru(1,3-6uc(3' ,4-

grarap6orccu(penorcn)6euzol-4,4'-6uc(4"-awnauo(peuorcra)4r.r$eHrarcynr(fon). Pa.:pa6orauuuft

Mero4 Mynbrl{Macrura6noro MoAeJrr4poBaHLIfl Ilo3BoJrqer, rro MHeHIdIo corrcKareJlfl, na6mo4am

HaqarbHbre cTa\nu Kpr4cTann[3ar\vpt [onr,rMepoB, rrro AoBoJrbHo 3arpyAHlrreJrbHo B paMKax

MeroAoB ruoreryrxpHofi AvrnaMvtKvr B cBfl3rr c BpeMeHHbrMr4 tr rrpocrpaHcrBeuHbrMr.r

orpaHzrreHkrnv'pr (rpe6yercr 6onee Mecrqa MaIrrLrHHoro BpeMeHr.r Aaxe [p]r ucrroJrb3oBaHrrrl

cyrrepKoMrrrrorepa).



B hane 4 r fJrase 5 vsy.renrr oco6eHHocru (foprunpoBaHr,r.f, cynpaMonerynspHbrx arperaroB

B OpfaHr4qecKr4x 14 BoAHbrx pacrBopax [oBepxHocTHo-aKTHBHbrx BerIecTB npr,r r{3MeHeHr4r.r

cocraBa pacrBopa. Paspa6orauuar KpylHo3epnkrcrafl. MoAeJrb pacrBopa nerJuruna tr coJrr4

xenqnofi Kr4cJrorbr rroMofJla rroKa3arb, qro rtpu yBenuqeHuu KoHrIeHTpaqI{I4 coJIrI B

opraHr,rqecKoM pacrBope na6nroAaerc.s (fopl,rnponaHrae uepneo6pa^:urrx Mprrlenn 3a cqer

r.r3MsHeHZr e$$errunnofi reoruerpr4r4 MoneKyntpHbrx arperaroB. Oco6esuo cneAyer orMerr,rrb

TIrIareJIbHo BbIrIoJIHeHHrrfi coucxareJleM KJracrepHsrfi aHaJIrr3 cl{creMbr, [o3Borsroqzft 4eranruo

onr4carb paclpeAeJreHr{e Mr.rqenn rro pa3Mepy. floxa,:auo, qro rrppr Ao6annennu

Hra3roMoJrenyrrpuoft coJrr4 B noAnufi pacrBop JIeIIr4Tr4Ha lr corv Nert'ruoft KLIcJIorbr raKxe

(foprraraplrorcr -repneo6pa-:Hbre Mr.rueJrJrbr 3a cr{er orpaHr4poBaHr,rr nsauuo4eficrnufi MexAy

lonspHbrMr,r rpyrrrraMpr ra soAofi. Cre4yer AononHlrreJrbHo orMerrlTb, rrro nonyqeHHble n pa6ore

A.A. Mapnusofi pe3ynbrarbr HaxoAflTcr B KaqecrBeHHoM corJraclrr4 c gKcrrepr4MeHTaJrbHbrMr{

AAHHbIM}I.

Bce srrHeceHHbre corrcrareJreM Ha 3arrllrry roroxeHlrs npeAcraBngror co6ofi HoBbre

HayqHbre pe3ynbrarbr. Brrno4sr pr peKoMeHAaIIrrr4 xoporuo o6ocnoeaHsr. .{ocronepuocm
lonyqeHHbrx pe3ynbraroe o6ecleqeHa npr{MeHeHrreM Lr3Becrubrx, xoporuo anpo6upoBaHHbx

TeopernqecKrrx noAXoAoB crarr4crv.recxoft Sursuxr,I r4 KoMrrbrorepHoro MoAenrapoBanvrs.

Pa6ora :nanvrca:ua AocraroqHo JroruFIHo I{ aKKyparHo, xopomo o$opnrreHa, coAepxr4T

rlBerHbre Hnnrocrparlrav. fpauvarr4qecKprx u c'tviluc.fvrqecKIlx ourn6ox HeMHoro.

Bucraxy prA 3aMeqaHr,rfi rz noNeranufr..

1. I-lenr pa6orrr c$oprraynupoBaHa cJrr{rrrKoM pacnnbrBqaro, TaK qro no npoqreHflIa Ar.{cceprarlr4r4

TpyAHo cyAurb, HacKoJrbKo oHa Aocrr4ruyra. B pa6ore, uenr.rKoM rrocBflrrlenHofi nroAemapoBaHr4ro,

Her yKa3aHnfl:na r4crroJrb3oBaHHbre KoMrrbrorepnble rrporpaMMbr. He o6ocuonaH nrr6op cr.rJroBoro

rorr Ans napaMerpr,rsa\vLr KpyrrHo3epnncrofi MoAeJrr.r, a yKa3aHHat a66penuurypa cr{JroBoro

nons PCFF Aaxe He pacruuSpoeaua. Ha crp. 11 ymasauo, rrro MeroA 4r4ccvrrarutnuofi 4unauraru
qacrlarl ocHoBaH Ha rrr{cJreHHoM perleuvril ypaaHesrafi JlanxeBeHa, a Ha crp. 14 - ypar'ueuuit

HrrcroHa.

2. Bo nropofi rJraBe, Koropa"f, B coAepxaHlrlr :ua3Balna <Pacurae cryuaftHrrx corronvMepoB), a B

TeKcre <Pacnnas ,4u6nox-co[onr.rMepoB)), HerrpaBunbHo orrpeAeneH pexr{M cra6ofi cerperarlrrr{

(crp. 26), a rpr4 yroMr4HaHlru reopkrr4 caMocorJracoBaHHofo nonr (crp. 25) gaya ccbrJrxa l37l ua

oKcrepr4MeHranbHyro pa6ory. Teprvrzn PDI (polydispersity index) He peKoMeHAyercs K

ynorpe6reHraro B MexAyHapoAuoft nrrreparype c 2009 r. (sanreneu na dispersity). KorAa

colrcKareJrb Aenaer BbrBoA o nepcneKTrrBHocrr.r 4n6ror<-conoJrr,rMepoB c rrrprpoKr4M

pacnpeAeneHr,reM rro AJrr4He 6roron Anf, rroreHlll,IanbHbrx rexHoJrorr4qecKr4x rrprlJroxeHr,Ift, eft

cneAyeT orleHuBaTb He ToJrbKo rrocTorHcTBo rrepploAa Mr4KpocTpyKTypbr, Ho r{ ee cyqecTBeHH}'ro

4e(per<ruocrb, lrro xoporuo r,r3Becrno pr3 gKcnepuMeHTilJrbHbrx pa6or. B ycnonurx MoAenrapoBaHr,r.fl

BrroJrHe MoxHo 6suo 6rr colocraBlrrb MnKpocrpyKTypbr, o6pa":yenarre perynspHbrMpr H

clyuafinuura Au6rox-co[onrrMepaMvnpr4 saAaHnofi crerreHr4 HecoBMecrr4Mocrrr 6roxos.

3. B rpemefi rrane cAeJraHa rrorrbrrKa npr{MeHr{Tb MeroA 4r4ccvrnarunHoft 4rauarurlKr,r qacrr.rrl Arfl
orrvrcankrs. .HaqarbHbrx ctap;uit Kpr.rcranJrr,r3ar\ulr rroJrrar4MrrAoB. B ro BpeMfl KaK o6rrqno



npl4Hr4Maerc.s, rITo DPD--racruqa coAepxr,rr HecKoJIbKo MoJreKyIr vtrv, B cnyqae rroJrr,rMepa,

MoHoMepHbrx 3BeHbeB, B AaHHoM cnf{ae KaxAoe MoHoMepHoe 3BeHo Aerrdrc{ na uerupe DPD

rracrurlbr, KaxAar r{3 Koropbrx rrpeAcraBrser co6ofi xoporrzfi (fparuenr rlerur pa3Mepou ueuee 1

urr,r. Tpe6yercs o6ocHoBarb AorrycrprMocrb I,IcrloJrb3oBaHu.s raxoro [oIXoAa c rorrK]r 3peHrls

rIppIHuI,I[oB crarucrr4qecrofi uexanuru. ,{anee, Her HT4KaKHX ocHoBaHzfi nagrrnam ua6moAaeuoe

B MoAenl4poBaHplr,r ynoprAoqeHkre raKrrx DPD-qacruq rvrurpo$asHbrM pa3AeJreHraeM. HexcHo, na

KaKoM ocHoBaHIrLI Ir3 AaHHbx :ra6mrqrr III.2 letaercr BbrBoA o roM, trro oAprH r43 rroJrtrlrMltAoB

arraop$en, a 4pyrofi KpncrffInr,r3yercr c o6pa^sonauuervr Ol-{K-pe[rerKr4, nocKonbKy nprdBeAeHHbre

3HaqeHLu opveHTarllroHHbrx rrapaMeTpoB noprAKa BecbMa AaneKu oT rrapaMeTpoB r43BecTHbrx

perrreror. llpune4euuuft Aaree pacqer HeMarrlqecKoro napaMerpa noptrAKa cBrdAerenbcrByer o

ToM, nro yloprAorreHrre B paccMorpeuuoft rvroAenr.r Hocr4T cKopee xr4AKoKpr4criuurraqecKraft, uervr

Kplrcrannu.recruft xapaxTep.

4. Pacqersr, BbrrroJIHeHHbIe B rrerBeprofr, n tsr.oit rJraBax, r,rMeror B ocHoBHoM Mero.4r.rrrecKyro

IIeHHocrb, rlocronbKy Ha6moAauleecg B gKcrIepI,IMeHTax yBenr,IqeHLIe Br3Kocrl,r MI{IIeJrJrqpHoro

pacrBopa neqLITI4Ha npz 4o6aeJreHr,M coJrrr xeJrquoft xucrorbr yxe nonyqr4ro KarrecrBeuHoe

o6ucuenue, K KoropoMy Me3ocKonr{qecKoe MoAenHpoBaHI,re Mairo rrro Mo)Ker Ao6anzrr.
KorunrrorepHrrfi oKcnepr4MeHT Ha crp. 66 onucatt Ha cJroBax, xors $oprr,rar Ar4cceprar\vpr

IlpeAnonafaeT IIpeACTaBneHI{e [epBplrIHbIX AaHHbIX (3aBI4CLIMOCTb SHeprpII4 CI,ICTeMbI 14

pacrrpeAeneHl4q MI,Iqenn no pa3Mepy oT BpeMeHr,r, pacrreTbr rrpIa He3aBr.rcr.rMoM nsl6ope

HaqaJlbHoro cocromrur), nycrb B npuJroxeHflpr. Xors e Zrorax rJraBr,r 4 roBopr4Tc-fl o6

IICCIeAOBaHI{I4 MeXaHI,I3Ma pOCTa Mr4rIeJrJr, 3TOT MeXaHr43M AeTaJIbHO He OrI[CaH AaXe Ha ypOBHe

cxeMbl, rIpI4BeAeHHoft na pI4cyHKe V.7 s nsrofi rJraBe. Hexcuo, KaK r43 AaHHbrx MoAennpoBaHr4t

cneAyer BbrBoA o roM, rrro (.qnuHHbre rlr.rJrr4HApuqecKr4e crpyKTypbr cnoco6Hrr (fopvruponars

Susuuecr<yrc cerKy gaqenrenvfi >.

5. B I4Torax rJIaBbr 5 yreepNp;aercs, rITo B MoAenu na6moAaercs (foplnluponanue

III4rI,IHApuqecKIrx Mr,rrleJrJr 3a cqer gKpaH[poBaHr,rs gneKTpocrarlrrrecKux nsar,ruo4eficrsuft.

Bruecre c reM, Ao BcsKHX pacqeroB Aenaercs oIIeHKa, r{To B cr{creMe palr4yc fie6aa u 1wrna
Ereppyrvra MeIrIe parnyca DPD-.racrHIIbI, rIocJIe rrero onr/r B MoAenrr gnexTpocrarr,rKa B sBHoM

BI4Ae He ytII4T6IBaerc{. 3$frercr pocra MrarleJrJr o6ycroueu BBeAeHr{eM sMnr4praqecKoro

rlapaMeTpa, onrlcbrBarorqero cur,rxeur{e cpo,4cTBa rrorspHbrx rpyrrn nerlr4Tr,rHa 14 coJrr.r Nenqsoff

KI4cJIorbI K BoAe npra 4o6aueHr4r{ coJrr.r, T.e. r.r3MeHeHr4e rr,rApo$o6nrx nsaulaoAeficrnufi.

YxasaHHrre He.4ocrarrll He culrxalor o6rqyrc BbrcoKyro orIeHKy Ar,rcceprarluIE

A.A. Mapruuoft. llpe4cranneHHafl efi pa6ora rBnsercr 3aKoHqeHHbrM HayqHbrM rrccneAoBaHr4eM,

o6naAarorquu BHyrpeHHr{M eAr{HcrBoM, nara6oree cyqecrBeHHbre AocrprxeHr,rr Koroporo

AocraroqHo rIoJIHo orpaxeHbl B ocHoBHbIX pe3ynbrarax rir BhrBoAax pa6omr. OcHoeHrre HayqHbre

pe3yJlbrarbl Allccepralluu onyltnKoBaHbr B rlflTr4 crarb.f,x n sapy6eNHbrx HayrrHbrx xypHaJrax

xopomero ypoBH.fl, I,rHAeKcr{pyeMbrx s 6a3ax Web of Science lr Scopus, r4 oAHoM TeMarr4qecKoM

c6opnur<e. Pa6ora rporxJra anpo6aqun B Br4Ae [ecflTtr AoKnaAoB Ha MexAyuapoAHbrx ur

ncepoccuftcxux xon(fepeHqzxx. Anrope$epar ra ny6ruExaqun coorBercrB).ror coAepxaHr{ro

Al{cceprallnu. B Al{cceprarlvwt b aBTope(fepare qerKo o6osHa-reH nu.rHrrfi BKJTaA aBTopa, Bce



ccbrJrKr,r Ha nr4TeparypHbre r4croqHr,rKr4 BbrnoJrueHbr KoppeKTHo. IIIpuSr n aerope$epare cnrrrrrKoM

uerxrafr.

llo csoefi aKTyaJrbHocrr.r, nayrHofi vr npaxruuecxoft 3Harrr{Mocrr.r, AocroBepHocrra

roryqeHHbrx pe3ynbraroB, 3aKoHrreHHocrr,r ArrcceprarlvroHHas. pa6ora A.A. Maprunofi

yAoBnerBoprer Kpr,rrepra.flM, rrpeAbflBJrfleMbrM K Ar,rcceprarlrrtrM Ha cor{cKaHue y.reuoff crerreHr4

KaH4lap:ara HayK B <flonoxenr,ru o [p]rcyx([enLrv freHbrx creneneft B Mocxoecroil,r

rocyAapcrBeHHoM yHr{Bepcr{Tere HMeHr4 M.B. JlouoHocoBa)) or 27 orrx6px 2016 r., v flBrrflercfl

HayqHo-KBa-nu(furaqnossofi pa6orofi, n roropofi or:pa6oraua MeroAr.rKa HcnoJrb3oBankrs, oAHoro

lI3 aKTyaJrbHbrx noAXoAoB Me3ocKorrr{qecxoft MoreKyrspnofi 4unarravrntr 4rrfl. I,IccJIeAoBaHlI.[

paBHoBecHofi crpynryphr rxupoKoro Kpyra [onllMepHbrx cr4creu. Pesymrarbr reoperlrqecK[x

I4ccJleAoBaHraft, cogepxarrlr{ecr B Ar{cceprar\prn, BHoc-flT cyrqecrBeHurrft nxra4 B TIoHI,IMaHI{e

cBfl3kr MexAy crpoeHr4eM MaKpoMoJreKyJr r{ ux $usurco-xr{Mr4qecKraruH cnoficrBaMu, a ee aBTop,

Mapr<uua Auactacns. AnerceeeHa, 3acJryxprBaer rrpficyxAeHu{ efi yuenofi crerreHra KaHAr4Aara

Snsuxo-uareMarl{qecKux HayK rro cnelll{ilJlbHocrr4 02.00.06 BrrcorconnoneKynrpHbre

coeALrHeHr4.g.

3aee4yrorqufi ta6oparopueft uo.qu$uxaqr4r4 rroJrr{MepoB r.rM. H.A. llnare (llb 21)

(D e4epa-urnoro ro cyAapcrBeHHof o 6roANernoro yqpexAeHr4fl HayKrir

Op4ena Tpy.uonoro Kpacuoro 3nauesra l4uclury r a ne$rexuuur qecKoro cr4Hre3a

Iau. A.B.TorqueBa Poccvficxofi ar<aAenur4 HayK @HXC PAH)

AoKrop (puszxo -uareMarrlqecKr{x HayK, npo$eccop PAH

-[.B. KyapsBrleB

o /" / ),2n lT
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