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Orsrrs
ne4yrqefi opraHr,r3aur,rr4 OfEOy BO <MocroecKuft rocyAapcreeuHnfi

yHrdBepcr4rer LrMeHLr M.B. JlonaonocoBa)) Ha Auccepralll4oHHyto pa6ory fluAeHro

llaera Cepreenuqa Ha reMy <Monexynnpnwit uMIpLIHTLIHT Q lIcrIoJIb3oBaHLIeM

6erKosrrx MoJreKyJr: co3AaHr,re cop6enron Lr lrx npIdMeHeHI4e B LIMMyHoaHtuII43eD,

upeAcraBJreHHyro Ha coprcKaHr4e freHoft crenesn KaHAuAara x[MI4qecKI4x HayK no

c [euLIiuI bH o crI,I : t .4 .2 . AHar ntu're cKiul xvMvrfl .

Arryanruocrr reMbr Alrcceprarluounofi pa6oru. 3alla'au ceJIeKTIaBHoro

onpeAeJreHrarr BerrlecrB, lr oco6eHHo BbIcoKoMoJIeKyJI.f,pHbIX coeAl{HeHnit 6wonorl4qecKoro

npor4cxo)KAe:a:zt, tpe6yror paspa6orr<z e$Qerrunuux peqerrropHblx cl4creM,

uo3BoJr.f,K)rqux AeTeKTupoBaTb TaKr4e coeAI,IHeHvIfl,, vr npuroAHblx AJI' AIIa"JII43A CJIO)KHbIX

Marpr4rl. TpaAurInoHHo r4crroJrb3yeM6re Ar.s stoft IIeJIv fiplapoAHble BblcoKocnequQzuuue

peareHTbr, KoroprrMr,r .f,BJrrrorcr QeprrleHru vr [oJILIHyKJIeoTI{Abr, He JII4IITeHrI Psla
HeAoerarKoB, K rJraBHbrM Lrg Koropbrx cJleAyer orHecrl4 HI,I3Kyro ycrofiunnocrr K

r,r3MeHenuirna SarropoB cpeAbr 14 oruoct4Teilblrylo cJlo)KHocru pa6orrr c HI{MI{ [pI4 co3AaHI4I{

c14creM AJrf, xlrMuqecKoro a*aJrvr3a.llepcnertnsHoft tulbrepHarl4soft -f,srslorot [oJrl'IMepbr c

MoJreKyJrrpHbrMr{ ornerrarKauz (ir,roneKyJltpHo uMnpl,Irrrl4poBaHHbre rIoJIVMepbI, MI4[I),

npeAcraBJrrro[pre co6oft r4cKyccrBeHHrle pacno3Harolql{e Qagu, ceJIeKTI4BHbIe rro

orHorrreHlrro K 3aAaHHoMy Kpyry aH€urlrroB. Baxnoft uayuHoft gala'aeia flBlrflerofl,

pa:pa6orr<a cnoco6os noryqeHr,rf, vr co3Aanze HoBbIx rfiroB MI4[I, BbItBJIeHLIe krx

a1ar1rruqecKr,rx Bo3Mo)KHocreir u pa:pa6otra c ax [pI4MeHeHLIeM crlocoOon oupe4eJleHpl{

Hr,r3Ko- 14 BbrcoKoMoJreKyJrrpHbrx aHaJrrrroB. 3rn acrleKTbr orlpeAeJltlor aKTyaJlbHocrb

Ar,rcaeprauzounofi pa6orrr lI.C. lluaeHKo.

Hayuuan HoB[3Ha npeAcraBJrennofi pa6oru onpeAerflercs reM, qro B uefi

o6ocnoeaHbr HoBbre cuoco6rr noJrfreHl4.f, MI4II Ha ocHoBe noJILIaHuJIilHa, rroJlllyperana vr



noJrlrBr,rHprJr[r4ppoJrr,rAoHa, c[eqprQr{qHbrx K [epoKcuAa3e xpeHa, KaK npeAcTaBI4TeJIIO

BbICOKOMOJIEKYJI'PHbIX AHilIPITOB; IIOIYTIEHbI HOBbIE HAYqHbIE AAHHbIC O MOJIEKYJI'PHOM

r,rMrrprlHTr4Hre arb6yMr4uoB 14 Qepnaeuron, [peAJIoxeHbI rryTLI [oryqeHl4t

r,rMrrpr4HTr4poBaHHbrx 6eltron, ceJreKTr,rBHbIx B orHoIIreHpII4 TaKI{x HLI3KoMoJIeKyJItpHbIX

BerqeerB, KaK 3eapaJreHoH, 4-rr,r4porcr,rKyMapr4H pr KyMapLIH; rloKa3aHa Bo3Mo)ItHocrb

KoHTpoJrr crerreHr{ orrr,rcrKtr r4Mrrpr{HTr,rpoBaHHBIx 6eil<os MeroAoM 4nyruepnofi

Qnyopecuentnoft crreKTpocKonr4r4; npeAJroxeH rroAxoA K [oryrreHnro cop6eHTa Ha ocHoBe

HaHorracrr4rl crlJrraKareJr{, uo4raQzqrapoBaHghrx t4Mrlpl4HTl4poraunofi rJlloKo3oorcr,rgasofi,

AIrr rBepAo$ a:uoft gKcrp aKIII,II,I 3eapiuleHoHa.

IlparcrnuecKaq 3Harr[Mocrr pa6oru o6ycroBJleHa reM, qro pa3pa6oraHbr cxeMbl

rroJryrreHr{rr ceJreKildBHrrx Qas MI4II Ha ocHoBe rroJII{aHuJIrIHa, [oJltryperaHa,

floJrr{Blrnr,rJrnilppoJrr,rAoHa, a rarcKe prMlplrHTrapoBaHHblx 6emoe Nrfl n3Breqeul,Itr ptAa

aHiurr4ToB; rrpeAJroxeHbr cnoco6rr onpe4eJreHpr{ [epoKcl{Aa3bl xpeHa u onanr6yMl,IHa, KaK

upegcranrreleft BbrcoKoMoJreKyJrrpHrrx BerrlecrB, a raKlre 3eapilIeHoHa, B KaqeQTBe

npeAcTaBr,rreJur Hr43KoMoJreKyJr-rrpHbrx [Ipl4opl,rreTHblx aHtuII4roB, c IIpI4MeHeHI4eM

paspa6oraHHrrx MI4II; KpoMe roro, noJrfreH Hoerrfi cop6eHt Ha ocHoBe

[MnpprHTr4poBaHHoro 6elra v KoMMepqecKlirx HaHoqacrI4II 4uoncr4/.a KpeMHIrr Nrfl'

rnepaoSasnofi ercrpaKllrrl4 3eapilreHoHa.

O6rirvr u crpyrffypa ArrccepraqrroHHofi pa6orrr. ,{nccepmqraoHHuul pa6cna pBJIo)KeHa

na 138 crprmlarl€tx reKcra, coAepxorr 42 pucynrcauT ralnnl I{ cocrolrr Ias BBeAeHrrJ{, 5 rraB,

BKrrroqilr o6aop rrneparypbr, sKcrrepvMerrurJrbrryro .ractr lr 3 ilIaBbI, rAe lrcJlal'ilrorct I'I

o6cyN4arorcx ocHoBHbre noJrfreHrrrre n pa6ote p$yJI6TarbI, a ralo{ce 3aKIIK)qeHIlt I{ crrucKa

Jrr{reparyprr (151 naranaeHoeaune). llpune4eurmre n pa6ote cBeAeHluI no3BoJUIIor AerarbHo

Boc[porl3Becrrl uolyrreHHbre p$yJrbrarbr. Cawu pffiyJlbrarbl rpaMorHo LI noJIHo obcyxleurr c

[p[BreqeHveM cnequilrbHbrx suaHr,rft us o6racrn anaJrrrcrqecrofi xzurua LI ApyrlD( o6lacrefi

x2r6wr. Hayvnrre rroJroxeHlr.rr, BbrABr4raeMbre B Al4cceprauvvq BbIBoAbI 14 peKoMeuliarlur4

HaAe)KHo o6ocnoeaHrr. ,,{nccepraqnr o6laAaet BrryrpeHHuM eALIHcTBoM w ll.anvcall'a

rpaMorHo.

,{ocronepuocrb peyJrbraroB Arrccepralluu [oATBepxAeHa [pI{MeHeHI{eM

coBpeMeHHbrx MeroAoB r{ccJreAoBaHl4.f, ($nyopecueutnoft, a6cop6qnonnofi vr IIK-

cneKTpocKorrvlr, nrrcoross$errranHofi xz4roctuofi xpoMarorpa$wvt c V@-

AereKTnpoBaHr,reM tr xlrAnocrnofi xpoMaroMacc-cneKTpoMerpl{[, onrraqecroft vI

cnaHnpyrorqefi elerrpounofi unrpocrouftn, MeroAa ALIHaMIaqecKoro cBeropacceflIlvIs')

FeJrb-oJreKTpoQopesa vr 3KcKJrro3r4ouuofi xpoMarorpaSuu), rpLIBeAeHHbrM ua6opou

cTaTvcTI4qecKI,IX SKCnepI4MeIITtUIbH6IX AaHHbIX, a TaK)Ke coHlacoBaHHocTbro [oJIy{eHHbIX

pe3yJrbraroB Mex,qy co6ofi LI c JII4TeparypHbIMI4 AaHHrIMLI.

llpe4craureHHbre B ALrccepraqnonsofi pa6ore pffiyJlbrarbl t4ccJleAosaHnfi npoIIIJII{

AocraroqHyro aupo6aqzro Ha npoQulruux rcou$epeHlll4tx Bcepoccraficroro kr



Me)KAyHapoAHoro ypoBHr. OurosHrre pffiyJrbrarbr Al{cceprallploHHoro LIccJIeAoBaHrI.u

r43Jroxenbr n 8 uy6luKaulurx B )r(ypHurax, peKoMeHAyeMbrx BAK, t43 Koropbrx 4 otrocsrcs

K BbrcoKopefiruHrosrrM MexAyHapoAHbrM v3qanrrflM, u 5 rezncax AoKJIaAon. Kpoue roro,

rro p*yJrbraratt pa1orbr noryqeH I nareur. 3na.rl,INlocrb rIpoBeAeHHbIx nccreAoeaHl4[

roATBepxAaeTc.u vIX uraporoft noAAepxxoft B paMKax lpanroB PHO, PO@I4,

Mznncrepcrea o6pasoBaHrdrr v :rrayK:z P@, a raKxe crl,IrleHAuefi llpeougeHra P@ MoJIoAbIM

yqeHbrM 14 acnl4paHTaM.

lucceprarlr{oHHiur pa6ora xapaKTepfi3yercr ptAoM AoororlHcrs. B qacrHocrpl, croI,IT

orMerr4Tb 6olruroe qucJro rl3)nreHHbrx er,rcreM c MI4II 14 vrx paeHoo6pasvle. Tar,

rrccJreAoBaHbr clrcreMbr, cLrHTe3LrpoBaHHBIe Ha BHyrpennefi noBepxHocrl4 noJII{KanIlJIJItpoB

r4 Ha rrJraHapHbrx npeAMerHbrx creKJrax; I4cnoJIb3oBaHo HecKoJIbKo rlarroB Marpl4u MI'III -
noJruaHr4Jrr4H, rroirrypeTaH, noJ[rBLrHplJI[I4ppOJILIAOH, TpI,I BApId.AIITA I{M[pI4HTLIpOBaHHbIX

6erros - 6st'rufa cbrBoporoqnrrfi anr6yrrauu, onam6yMldn I,I rJlroKo3ooKgla[a3a, npFIeM

MI4II noryqeHbr KaK (B npo6npre>, TaK vr Ha [oBepxHocrt4 MLIKpo[iIaHIrIera, B

noJrrrKarlrlnnapuofi clrcreMe uJrv Ha noBepxHocrrI HaHoqacrHII AI{oKcpIAa KpeMHkIrI.

3aclyNznarcT BHr{MaHpur BbrcoKr{e [oKa3ureJru cnequ$nuecKoro cBt36IBaHI4{ anaJrvtra,

AocrprrHyrbre B cJryrqae MZII Ha ocHoBe noJrrlaHr4JrvHa (zrranpnurznr-Sarrop > 10).

Anropou npeAJroxeH s$Sercnasurrfi cnoco6 Blr3ytulu3aul4pl oTMrIBKLI [Mnp[rrrl4poBaHnoro

6elra or reMfrJrara, ocHorauurrfi Ha r{c[oJrb3oBanvIr 4nylvrepuofi Snyopecqenrnofi

c[eKTpocKorrrtr, roroprrfi upeAcraBr.f,erc{ BecbMa nepcrIeKTHBHbrM 4rrfr npocroro v

oKcflpeccHoro KouTporlr cocro.f,Hlur IaMrIpI,IHTIrpoBaHHbIx 6em<os. Xorelocr 6rr tarxe

orMerlrrr Bax(Hocrr Toro, qro aBTopoM paspa6oraHu cxeMbl rtoryqeHllt

r{MrrplrHTr,rpoBaHHbrx 6emoe c [c[oJrb3oBaHr4eM MeHee roKcnqHbrx aHilIoroB 3eapaJleHoHa;

AaHHbre cxeMbr Moryr 6rrrr peKoMeHAoBaHbr Art yrytIIrIeHIluI SKoJIorFIHocrI4 npoqecca

roryqeur,r.f, MI{[.
Bnaecre c reM, no pa6ote I4Merorct cJIeAyIoqrIe 3aMeqaH[fl:

1. B qeln ArrcceprarlzonHofi pa6orrr r{ B rr. I garuroqeHllt roBopl,ITct o paspa6otre

(MeroAoB [oJryqeHu.f, MI4lb. IrlcnolrgoBaHr,re raKoro IullpoKoro flowflTutr, KaK (MeroA>,

[peAcraBJrflercs. B AaHHoM cryqae He B[oJrHe o[paBAaHHuu (oco6eHHo IuI4poKo 3iuIBJIeHa

qenr pa6oru). B KraccuqecKoM rroHr4MaHlrr4 groro repMLIHa, I{crIoJIb3oBaHHbre s AaHHofi

pa6ore MeroAbr cr{HTe3a MI4[I, KaK KJracca ceJIeKTnBHbIx Sae, yxe xoporuo usnecrHrr (n

AocraroqHo AeriurbHo o6cyxgeHbr B o6sope Jrprreparyprr). Cronno 6u BecrLI perrb rllilrb o

p a":pa6orre cnoco6 oB noryqenl{.u KoHKp erI{bIX TIr noB MI{II.
2. B uase <<3.2. Aswrr4rr4qecKrle xapaKreplrcrr4Klr IIAHI{ MI4II) peqb I,IAer, B roM

qucJre, o pacqere cop6quouHofi eurocrr4, Koropas o6rrqHo Bbrpalraerct KaK Korl4qecrBo

vrrr4 Macca cop6ara Ha eAr,rnr,rqy rrJrorrlaAr,r rroBepxHocrvr vlrr4 Maccbr cop6eHTa. flpu etou s

KaqecrBe pe3yJrbraroB orleHKr,r groft serlrquubl B pa6ore AaHbI orrrl4qecKl,Ie [JIorHocrI'I B

pacTBope r,r Ha MyJrbTr4Kanr4JrJr-rrpe, a TaK)Ke cTeneHla pBBJIeqeHI{fl AHaJT]ylTakI3 pacTBopa (yo),



To ecrb uapaMerpbr, caMr4 rlo ce6e He f,BJrf,rorrllrec-fl xapaKTepI{crIrKaMI{ cop6quoHuofi

eMKocrlr. AualoruqHoe 3aMeqaur{e Mo)Ker 6rrrr orHeceHo K [ocJreAHeit'tacru rJIaBbI 5.3.2.

3, 3a r4cKrrcqeHlreM orAeJrbHblx KaqecrBeHHblx onucalauil 3Kc[epI4MeHTaJIbHbrx

uoATBeplK1ettuir nrr6opa orrrr{MaJrbHblx ycJloezfi cmlresa MI4II Ha ocHoBe \orvtanurltvIna,

er.o oTMbTBKI{ OT TeMrrJIaTa, a TaKxe npoBeAeHI4lI c ero noMolrlblo onpeAeJleHvt

rrepoKcr4Aa3br xpeHa n pa6ore He rrprBo4rrrcfl. floerouy B sToM Bonpoce [pI4xoALITc{

[oJlararbcr roJIbKo Ha JII4rIHbrfi onrrt aBTopa.

4. Kar< cne4yer r43 3aroJroBKa ra6n. 4 4racceptawrvr (u ra6n. 4 anrope$epata), aHaJII43

Kax(Aoro o6pa^:qa rrrueHurlbr rrpoBoAr4JrLI TprIXAbI. B raKoM crytlae, cJIeAoBaJIo 6rr

rrpr4BecTr,r AoBepr,rTeJrbHbre HHTepBilIbI AJI' yKa3aHHbIx cpeAHux gHa'reHl'Ift Lrlrr4 I4HbIe

oueHKrl noBTopfleMocru (uanpr,rMepo orHoclrreJlbnoe craHAaprHoe oTKJIoHeHI'Ie, KaK 3To

cAeJraHo B Apyrlrx uoAo6Hrrx m6nnqax). Otcytcmne xapaKTepl4crlaK clyraftnrtx

uorperuuocreft AeJraer nenognaoxHofi orIeHKy 3HarII,IMoQTpI pacxoxAeHl'It pe3yJIBTaroB

aH.aJrn3a rlp eAJIaf ae Mbr M LI He3 aBv cI'IMbIM M eTOAOM.

5. B reKcre [rrcceprarlurr BcrpeqarcTcf, HeyAaqHble repMLIHbI 14 cJloBocoqeraflvIs,

oleqarKr4. Haupnuep, (npeAeJr KoJtwtecmneHHozo orIpeAeJIeHVfl)) (onpe4eleuue yxe

[oApa3yMeBaer KorrlrrecrBennrrft aHanue); (fipeArloJlnvreptr3oaaulostit pacrBop> (nuecro

111rpeArroJrvMep:rr3aquouttstit>>); <unauo6ulrr43aI\vrs. pacmeopa nepoKOI,IAa3bI xpeHa> (nrrlecro

<<znauo6zlrit:;a:r\us, repoKcr4Aa3br xpena rc pacmeopa>>); B nepeofi qacrl4 HIaBbI 2.2.4

3asBreHo r4cnoJrb3oBasue 3-atutnuorrpoflrlrffpr4JvtemoKcl4cllJlaHa, flppr sToM a6dpeuwurypa

(A|[TEC) coorBercrByer 3-auunonponlrJrrpkremonavcvrraHy; Nfl Hanp.f,xeHplt npLI

oJreKTpoc[LrHHrrHre 2La:aa pinMepHocrr <<rsB>> (r<unoenerrpoHBoJlbrbl); o0 o6osua'reHl4-fix

(a), (6) r (s) Ha pr,rc. 11 4raccepra\Lru y1raerc . y3Harb roJIbKo v3 aBropeQepara, rAe oHpI

AaH6r rBHo; 3aKJrroqrzrenrsrrfi a6gaq Ha crp. 80 e ro.rHocur 4y6nl4pyer rrocJleAHloro qacrb

reKcra Ha crp. 78; s 3aKrrcqeHr{u K DraBe 4 ueperrytaHbl rpeAenrt o6napyxeHl{f, an-fl MI4II

Ha ocHoBe rIoJIIrypeTaHa 14 nOJILIBI4HTIJIUI4ppOJII4AOHa.

Cle4yer npr,r groM fioffrepKnyrb, qro cAeJIaHHbre 3aMeqaHnfl. He BJTI4JIIoT ua o6rqyro

noJrox(r4TeJrbHyro orIeHKy Avccepralluonnofi pa6oru II.C. IInaeHKo I4 He cHI'DKaIor ee

Hayvuoft v npnrua4uoft 3HaqprMoerlr. Pesylmarrr AI4ccepraIII4oHHoro rrccJIeAoBaHI'I{

rlpeAcraBJlflror r4HTepec AIts. c[eqrraJll4croB, BbrnoJlHtlolqux LIccJIeAoBaH[rI B o6lacrpr

aHilrr4Tr,rqecrofi xunalrra kr 3aHr4Marouluxcr upo6JIeMaMI4 MoreKyrtpHoro flMIIpI4HTI4Hra uI

co3AaHr4lr ceJreKTr,rBHbrx peqe[TopHbrx cJIoeB, a rarcI(e MoryT 6rrrr peKoMeHAoBaHbI AJIfl

rrpoBeAeHrafl HayqHbrx r4ccJreAosanuir e MocroecKoM rocyAapcrBeHHoM yHilBepcpruere

r4MeHV M.B. Jlonaonocoea (r. Mocrna), Caurr-llerep6yprcroru rocyAapcrBeHHoM

yHkrBepcurere (r. Canrcr-Ilercp6ypr), Kasancrou rocyAapcrBeHHoM yHl'IBepcllrere (r.

Kasaur), CaparorcxoM rocyAapcrBeHHoM yHI4BepcI{Tere Iarr,r. H.f. rlepuuurencroro (r.

Caparon), Bopouexcrovr rocyAapcrBeHHoM yHl4Bepcl4rere (r. BopoueN), Cauapcrou

rocyAapcrBeHHoM yHprBepckrrere u Cauapcrou rocyAapcrBenHoM TexHI4qecKoM



yHr.rBepcrrere (r. Cauapa), |EO)OI r4MeHu B.I,I. BepuaAcKoro PAH (r. Mocrna) u gp., a

TaKXe B yue6uux Kypcax no aHaJrtrrr4rrecr<ofi xvruvtv, copdqraoHHrru u
prMMyHoaHaJrr{Tr.rqecKr4M MeToAau. Taruu o6pasonn, AraccepTauuoHHajl padora llz4eHro

flasra Cepreenuva flBJrflercfl. garon.reHHoft HayrrHo-KBanu$raraquonHofi pa6orofi, B

roropoft coAepxerrcr pe[reHue uayunofi gap;a.ru.- uueroulefi 3HaqeHple Nrfl. pa3Burrkrfr,

aHaJrr,rruqecrofi xr.rMr4r,r. ,{raccepraqrar coorBercrByer rpe6onauuana n. 9-ll, 13, 14

<<flonoxeHras o [pr{cy}KAeHnu yqeHbrx creneneft>>, yrBep)KAeHHoro fIocraHosJIeHI4eM

flpanurerbcrBa P(D or 24 cemrn6ps.2013 r. Nr 842, rpeAbsBJIteMbIM K AI,IccepraIII4lIM Ha

coucKaHr4e yueHofi cre[eHr,r KaH4upLuta HayK, a ee aBTop, fluAenro flaeer Cepreenuu,

3acJrynorBaer rrplrcy)KAeHr,rr yrenofi crerreHu KaHAuAara xI,IMpIqecKIrx HayK no

cneqn iurbHocrn I .4 .2 Anwtl,ITuqecKa;t xprur4s*

Orsrrs noAroroBr,rJr:

rtr asHH ft uayuurrfi c orpyAHLIr raQ e4pu aHaJwrrusecro ft xranauu

xnMr,rqecKoro Sarynrteta Mfy IdMeHIl M.B. Jlonaonocona,

Aorcrop xr4MlrqeeKrax HayK (cneqraanrHocrb 02.00.02 - a:aaJrurrtrilecKail xlarraux)

tu

Jy (Bnalunrup Bna4nrranpoBl'Iq Anrpu)
{l

Orgrre 3acJryrrraH v yrBepxAeH Ha 3aceplanfiv raQegprr amaJftrltqecrofi xrrMvrvr

xr4Mr,rqecKoro Qarcynrrera Mocroscroro rocyAapcrBenHoro yHI4BepcI4Tera uuerrut

M.B. JlouonocoBa, rrporoKoll 3aceAauus J\b 3 w 17 snBapr.2024 r.
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Mfy I4MeHI{ M.B. Jlorrronocona, ra$. aHilInTl{qecrofi xurunu

TeneQon : (49 5)939 -4 6-0 8

SrerrponHiur florrra: a

3ana. AeraHa x[Ml,IqecKoro Qarynrrera
MfY r{MeHr,r M.B. Jlorr,ronocosa

no HayqHofi pa6ore
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