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B AuccepraurrouHrrfi coBer 6D.KOA-080 rrpn
Ilncruryre XIIMHH [rM. B.I,I. HnnurnHa HAHT
734063, TaAxHKrrcraH, r. [yruan6e, y.n. AfiHu 299/2

OT3bIB
oQuqnaJrbHoro onnoHeHTa Aorcropa xnMrrrrecKrrx HayK, npoQeccopa

Arc6apoBa X.I4. Ha AlrcceprarlrroHHyro pa6ory llleponofi 3anarrpbr
VnrapaJrneBHbl Ha reMy: <<SncrpaKrlufl H xapaKTepr{crnKa cepnqnHa rr3

IrreJrKoBbIx orxoAoB [r KoMno3ItrIHoHHbIe MaTepHaJrbI Ha efo ocHoBe>>,

npeAcraBJreHHo[ na colrcKaHue y.reHofi crerreHu AoKTopa Qu.rrocoQut
(PhD) - AoKrop ro crerlnarrbHocru 6D060600 - XHMrq

(6D060606 - Bsl coKoMoJrer(yJrn pH br e coeA n H eH n n)

ArcryaJrbHocrb reMbI AncceprarllrH. Karc orMerreHo B Ar,rcceprarrkrkr

Illeponofi 3avrzpu VvrapanueBHbr, u3 npor43BoArrMofo Ha rpeArpvrflTvrflx

Pecuy6[ruKvr TaAxuKr4craH rrreJrKa Jrr,rrub 10-15olo rcoroHoB orHocffTcr K errclllefi u

uepnofi KareropvIflM. Vponeur orxoAoB B rrpor43BoAcrBesuofi cSepe crpaHbr

Aocrl{raer 25-30% or o6Irlero o6rerraa BbrrrycKaenaofi rpoAyKrlr.ru. Paspa6orKa

I,IHHoBaquoHuofi TexHoJIorvIu [epepa6orru ru€lra c r{3BnerreHr4eM vr3 orxoAoB

TaKI,IX HoBbIX rIpoAyKToB, KaK Il€rxosas HI4Tr, KoMrIo3r4THbre Marepl,raJrbr v

KJIeeBbIe cocraBbl, Koropbre Moryr laafttu npuMeHeHr4e B pa3nnr{Hbrx orpacnflx

3KoHoMvlKl/' Pecuy6JII,IKI,I TaAxIaKI,IcraH qBJlqerct aKryaJrbHbIM u

Bocrpe6onannbrM HarrpaBJreHHeM.

B Al{ccepral\vrvr Aaercq o6qas xapaKTepr4crnKa cepr4ur,rHy, xoroprrfi

rlpeAcraBJltrer co6ofi BoAopacrBopl{naufi fJll,IKorporer,rH kr cocraBJrf,er 25-30%

Maccbl roxosa. B ero cocraB BXo AflT 18 arranHoKracJror c rronflpHbrMg 6oxoeHN,rra

fpynnaMll, TaKLIMII KaK rI'IApOKCI,IJIIHIIe, rap6OxCI4JIbHbIe V aMV Horpyrrnbr,

Koropble Aenalor ero ru4poSvJIbHbIM 6elrou. OH coAep)Kur fioluuoe KoJrgrrecrBo

cepl,IHa' acnapan'IHoBofi rucJlorbl Ia fnuquna. CepzquH flBJrrercr rno6ylrpHbrM

6elrcou, cocroflIrll{M kr3 clyuafiHo cBr4Baroruaxctr rly6roe v B-nucron.
MolexynflpHafl, Macca cepvql4Ha3aBkrcr4T or MeroAa ero 3Kc'rpaKrlr4r4 H H3MSH flercr,

B npeAenax 40'400 KAa, rpu oroM npeo6naAalouvIMr4 aMr{HoKr,rcJrorHbrMn

rpyIIIIaMH tBJIf,IOTCt CepLIH, TJII,IIIrIH 14 fnyTaMIIHOBat KpICJTOTa.



Pa6ora npoBoAvlracb B coorBercrBr.rn c [naHoM HI4P Vlncturyra xvv'r4tl

Hururuna HAHT Ha reMy: <<CogAaHHe HocHTe nefi neKapcrBeHHbrx vr

HHrpeAr{eHToB Ha ocHone 6nouonr,rMepoB)).

urvr. B.I4.

rlHrqeBbrx

Ile"rrrro Aasuofi pa6oru sBrlrercf, co3AaHr4e s$QerrnBHoro MeroAa

ron1..renus, cepuqlrHa qepe3 uepepa6orKy rueJrKoBbrx orxoAoB vI ero

xapaKTepracTrrKa I'nfl A€ulbHelrurero [pHMeHelllds, B Kar{ecrBe KoMrroHeHTa

KoMlo3prrlnoHHbrx MarepuanoB rBJrrercr BaxHofi ga4a.reir, e o6racru ycrofiqnerlx

TexHoJrornfi 14 xuuur{ rroJrprMepoB.

Heo6xoAr.rMo orMerI,ITb, rITo rlenb Al,Icceprarrvu Ha[ucaHa oqeHb cKpoMHo, B

Hefi npoBeAeHbl QyH,,qal.reHT€rJrbHbre r,rccneAoBaHnq rro o[peAeJreHnro

MoneKynflpHbrx xapaKTeplrcTr,rK, MoneKyJrrpHo-MaccoBoro pacnpeAeJreHHr,

xon$opMallr{oHHbrx, rHApoAHHaMHrrecKHX vr Susraxo-xr4MnqecKr{x cnoficrn

cepuquHa, pa3pa6oraH rrporeuH-rron[caxap uplr.stfi KoMrrneKc Anf, 14 crr oJr b3 o BaHlr{

B KarrecrBe clrcreMbl AocraBKr{ 6uoarrr4BHbrx I,IHfpeAraeHToB, co3AaHbr

TpaHcrloprHble cLIcreMbI 6uororr{rrecKr.r aKTr4BHbrx coeAr{H euuit a rrl4ueBbrx

HyTpI,IeHTOB Ha OCHOBe CepI4UI{Ha C IIOnLICAXApVrAaMpr B BrAAe SMynbcr,roHHbrx HaHo-

I{ MI{KpoKarIcyIr 14 r43yqeHbr rax reparreBTr4rrecKr{e ceoficrsa.

CoornercrBrre Alrccepralun c[eunaJrbHocrfl M H HarrpaBJreH Hfl M HayKrr,

rlo KoropblM Aucceprallrfl npeAcraBJrrercfl K 3arrltrre. [ucceprarlnr llleposofi

3aunpu YnrapzurueBHbl <SrcrpaKrlr{r 14 xapaKTeplrcrraKa ceprarlnHa v3 rrreJrKoBbrx

orxoAoB u KoMlo3LIurIoHHhre Marepz€rJrbr Ha efo ocHoBe), flpeAcraBJrfleMar Ha

corrcKaHple yteuofi creneHpr AoKropa $unoco 6^ (PhD) - AoKrop no

crequallbHocrl{ coorBercrByer cneAyroulrM nyHKTaM llacuopra HoMeHKnarypbr

cnelll{€ulbrrocrefi B o6nacrz xl4MrarrecKr.rx HayK Bucuefi ArrecraquonHofi

KoMI/tccI{I{ rlput llpeeu4eHTe Pecny6JrnKri TaAxuKr,rcraH rro c[erlr{€rJrbHocrr4

6D06 0 600 - Xutvrus, (6D06 060 6 -B sIcoKoMoJreKyJrrpHbre co e4u Heuzr) :

n. 1. MoneKyJlflpHas, Susura ronlrMepHhrx qenefi, vrx rcoHQnrypa\vu vl

ronQopMaIII4pIr--pa3Mepbl- --I4- Soprrarr MaKpoMoneKyJr, MoJreKynrpHo-MaccoBoe

pacrpeAeJreHLre [oJrr4MepoB.



n.5. I4ccle.qoBaHr{e MoneKyrxpHofi u HaAMoneKynf,pnofi crpyKrypbr

6uouolrrMepoB. BrlssneHl4e cnequQuqecKrrx Qarropon, o6ycraBnqBaroulux ux
caMoopralJu3arlurc.

n. 8. YconeprueHcrBoBaur,re

r.r3yqeHur Szsuro-xrrMrrqecKr,rx

ycJroBr{ flMI".I r{X sKcrr ry aT ar\uu.

cylqecrByrorrlux H piBpa6orna HoBbrx MeroAoB

csofigrs H Apyrprx cnoficrn, cBr3aHHbrx c

n. 9. I{eneHanpaBneHH€ul parpa6orKa noJrzMepHbrx Marepr.r€rrroB c HoBhrMr4

Qynrqu flMvI vr IaHTeJIJIeKTy€ubHbrx crpyrcryp c vx rpr4MeHeHr4 eM, o6na1aroqux

XapaKTepvcTI{KaMI4' oIIpeAentrcIIIl{Ml'I o6tacrn r4x t4clloJrb3oBaHraq B

3AHHTCPECOBAHHbTX OTPACJIf,X HAYKH [I TEXHI,IKH.

Odtercru HccJreAoBaHrrfl: Heyrnlru3trpyeMbre orxoAbr ur€lxa, o6pa:qu
CepuIII{Ha' [OnfIeHHbIe pa3nI'IqHhIMI4 MeToAaMZ, q611oqHrtfi rreKTr4H,

nonzQeHonbHbre coeII4HeHvIfl, SKcTpaIo Ilpononvlca, SMynbcHoHHbre

MprKpoKa[cyJrbr.

B o6terrrr uccJIeAoBaHI4t MoxHo 6rrro 4o6anurr: rporeprH-

noJIrrcaxapLIAHbIe'KoMlJreKobI Lt rpaHc[oprHhre cucreMbr 6noloruqecKr4 aKTr4BHbrx

coeAvHeHnit H [krIrIeBbIX HyrpI{eHToB Ha ocHoBe cepurlr4Ha c rroJrr4caxapu1aMr4 B

BUAe sMynbcrtoHHbrx HaHo- Lr MzrqpoKancyn.

MeroAu lrccJreAoBaHrlfl: TpaAr.rqproHHbre MeroAbr 3KcrpaKrl'r4 c

rIpI4MeHeHI',IeM BOAbI u coJII4, HOBbre MeroAbr SKCTpaKuI{r{ snsru-nreroA u
sKcrpaK\ur 6enrca c rpLIMeHeHHeM ynbrpa3ByKa vr rp. MeroAoe. Xaparoepgcrr4Kr.

o6lexros I4ccneAoBaHLIt npoBoAuJrucb c [pr{MeHeHrreM coBpeMeHHbrx MeroAoB,

TaKHX KaK BblcoKoe00ertuB:aafl, gKcKJIro3I4oHH€ur )Kr.rAKocrHa.f, xpoMarorpa6nr
(B33xx)' I4K-@ypbe cneKrpocKonut, M'4KpocKorrr4.rr, ryp1uarrMerpr.rqecKoe

Tr4TpO B AHIIS, 3I{CKO3 Lr Merpur.

,{ouonHLITeJIbHo K nc[oJIb3oBaHHhIM MeToAaM cJreAyer orMer[Tb rronr{eHpre
MI'IKpo- 14 HaHo-KancyJI MeroAoM AByxcTaAufiHoro SopvrupoBaHr,rr B oMynbcqr4
((MaCno B BoAe)), IIpH pa3nuqHblx COOTHOIIIeHLIflX cepuquHa u [eKTr4Hd, d TaKXe
MeroA IIOJryqeHIds' sMynbcpIoHHbIX Mr4KpoKa[cyn Ha ocHoBe 6elrca cepuqlrHa vr

Hpl3KoMerrrnupoBaHHoro [eKTpIHa v3 s6ro.Inrlx Bbrxr.rMoK (HM1D ans



KarrcynIdpoBalf,vrfl, noJrraoeHoJrbHbrx coeAr{HeHHfi (ll@c) c rpr4MeHeHVeM HOBOfi

TEXHOJIO|HT4.

creueHb HoBlr3HbI pe3yJrbraroB, .,oryqeHHbrx B Arrccepraq'rr H

HayqHblx rloJroxeHnfir npeAcraBJreHHbrx K 3arrrHTe

Hay'rHaq HoBlrsna pa6oru 3arcfiroqaercfl B cJreAyroueM:

- BrrepBble ycraHoBJreHo cyqecrBoBaHHe CTpyKTypbr B-nucra lrr'- o6pasqa r43

BoAHofo sKcrpaKTa I'I crpyKTyphl crryrafiHblx rny6xoB Ant IqenorrHoro DKcrpaKTa;

-orIpeAeJIeHbI MOJIeKynf,pHbIe xaparcrepr4crHKH Cepuqr,rHa n rroKa3aHo, rrro ero
rIonI4[erITI4AbI gJlrollpyrorct B 3-x MaKpoMoneKyntpHhrx trotryn{ ukrflx, ocHoBHa{
rracrb Koropblx npl4xoArTcfl Ha BTopyIo Qpuxtlrto co cpeAHHM 3HaqeHr4eM

MoneKyl.apHofi Maccbr (Mw) 19,4 _ l9,g rcAa;

- c npHMeHeHLIeM Hoeofi TexHonorl{I{ paspa6oraHbr MeToAbr nonyqe Hufl
SMYNbCHOHHbIX MI4KPOKAICYJI HA OCHOBE 6elna cepzrlr4Ha H

HI43KoMerI4JIupoBaHHoro [eKTI{Ha us .s6ro.rHrrx BhrxraMoK (Fn411;tr) ,,nfl
K arrcyJr r.rp o B aHr4f, r oJru Q e n on bH brx c o eAr{H euuit (llo c ) ;
- rloKa3aHo' trro LIHKancynI4poBaHHhIe IIOC n Qopue gMyJlbcr4oHHbrx Mr4KpoKarrcyn

npotBntroT BblcoKyro aHTr.roKcHAaHTHyro aKTr4BHocrb

KoHIIeHTparI'I4efi IIOCT' qro roATBepXAaer coxpaHeHr4e ux
cnoficrs.

[uccepTar\L1fl, I{3JIoxeHa Ha 156 crpaHr.rqax Marrrr4 HorrncHoro TeKcra.
BKnloqat 22 pucyHKa LI 15 ra6n Hrr. AuccepTarlr4r cocror.rr r43 BB'A eH'fl, verrrpex
rJIaB, BhIBoAoe u du6ruorpaQuvecroro cnncKa r43 172 uauMeHoBa ."uit.

Bo BB.A.HTIIT o6ocuoBaHa Bocrpe6osaHHocTb TeMbr, orpeAeJreHbr rrenb vr

ocHoBHhIe saAaLIu utccJreAoBaHv'[' pacKpblTa efo opI4lIaH€UIbHocTb, o6osgaqeHa
TeoperrlqecKat u IIpuKJIaA:FtAfl' 3HaquMocTb floryqeHHbrx pe3ynbraroB, a TaKXe
c S opnayru4p o BaHbI o c H o BHbIe [oJro)Ke Hr4fl,, n oAn e ]Karrlu e 3 arrlr{Te .

B nepnofi ruraBe <<JluteparypHufi o6sop>> rpoaHarrr43rapoBaHbr
nLlTeparypHble IaHHbIe IIo TeMe Aklccep rar]iuu v Ha ocHoBe a1aJru3a o6sopa
nHTep arypbl c0opn'ryruapoBaHbl uenb I4 o c Ho BHbre 3a1aqu uc cn eAo BaH r4r.

Bo nropofi ruraBe <<Marep uaJrbr u MeroAbr r4ccJreAoBaH vrfl>> [pr4BeAeHbr
XapaKTepI{CTIIKLI UCXOAHbIX BeITIeCTB, MeTOAbI [OnyrreHraf, , AHaJrvr3a, OnpeAeneHl4g

c Mr4Hr4Malruofi

TepaIIeBTr4qecKr4x



MoileKyJltpHofi Maccbl H MoJleKynrpHo-MaccoBoro pacnpeAeneHr4r cepurJLrHa,

MeroAbI AByxcraAufinoro QopuHpoBaHHr B 3Mynbczr4 (MacJro B BoAe) v

lonyqeHr4fl, gMynbcl{oHHbrx Mr{KpoKa[cyn Ha ocHoBe 6elxa cepr4uuHa H

HH3KoMervJIIapoBaHHoro rreKTHHa Nffi HHKa[cynHpoBalnufl, nonuSeHonbHbrx

coeAr.rHeuufi (IIOC) c npLrMeHeHr{eM HoBofi rexHoJroruu.

Oqenr no4po6Ho, yrrHTbIBEUr Merbqafiuue no4po6Hocrn, HanvcaHa BTopat

fJIaBa Al4cceprarrytn, rlocB.grrleHHar MeroAaM HccneAoBankrfl. 3ra fJraBa Mo)Ker

cnyxrrrb orJrIitIHbIM MeroAr{rIecKI,rM noco6ueu Anfl HayqHbrx corpyAHr4KoB,

AOKTOpaHTOB Vr MarI4CTpaHTOB, rrpoBoArrrlux HccneAoBaHHq B AaHHOM

HarrpaBJreHr{e.

B rperrefi rJraBe <<BuAeJIeHI,Ie H xapaKTepncrlrKa cepr4rlr.r Ha vr3 ru€rxoerrx

orxoAoB> rIpoBeAeHbI QyHaanaeHT€LIIbHbIe HccneAoBaHr4fl rro onpeAeJreHgro

MoneKyntpHblx xapaKTepl{crl4x, MMP, rHApoAlrHaMHrrecKHX n rcon$opMaqr4oHHbrx

csoficre cepl{IILIHa. lIpe4craBJIeHbI AaHHbre 11o BbrAeJreHHro 14

xapaKTepl'Icrl{Ke , 6elra cepuqllHa I{3 IrIeJIKoBbrx orxoAoB. llpone4€n

cpaBHI{TeJIbHbIil aF,.anu3 BbIXoAa cepuql,IHa LI3 KoKoHHbrx o6oloqeK rrpr4 pa3nprqHbrx

ycnoBr4flx.

O'reHr I4HTepecHbIe p$ynbrarbl rlonlnreHbr Ha ocHoBe xonQopMarlr4oHHbrx

LlccneAosaHuft MeroAona I,IK-@ypbe crleKTpocKotluu. Asanr43 rroJroc rrofnorrleH1at

aMI4AHIIX, rrrApoKcplJlbHbtx u xap6oKcuJrbHbrx rpyrrrr rroK a3aJ\ rrro MaKpoMoneKyna

cepuqnHa xapaKTepu3yerct rconQopMalllaoHnofi HeoAHopoAHocrbro rroJrr4MepHofi

IIe[I4, KOTOpat MO)K€T BKJIIOqaTb [oCJIeAOBaTeJIbHbIe yqacTKvr a-cnvIp€UlbHoit u F-

crpyKTypuofi opraHpl3a]!;a:a, rlpu groM HX coorHorrreHvre 3aBvrevrr or coAep]KaHr4fl,

BoAbI. I4ccleAoBaHax rroKa3€ulu, rrro B 3aBvrcuMocru or MeroAa gKcrpaK rlvru

MaKpoMoJIeKyJIa cepuqllHa MoXeT HaXoAIaTbct B pa3nr,rqHbrx cTpyKTypax oT B-

Jrvlcra Ao CI,-cilHpaJrkr.Harnque rI,IKos 1624.0 cu-l u 1644.1 cvr-1, orHocrrqp1ecr K

B€UIOHTHbIM xole6aHuflM C:O aM:alia I yK€BblBaror Ha [per4MyrrlecrBeHHoe

cyulecrBoBaHl'Ie cTpyKrypbl B-lncra Ant o6pasqa Lr3 BoAHoro eKcrpaKra Lr

crpyKrypbr cJrrrafi Hrrx rny6xoB AJrf, coJreBoro sKcrpaKra.

MeroAoIra B93XX onpeAeJIeHbI raKze rapaMerpbr cepr4rlaHa, KaK

coAepr(aHue MuKpofeJlfl B pacrBope, cpeAHeMaccoBar MoneKynflpHafl Macca,



3HaqeHI{e ronuAncrepcHocrra Anfl, Ka)KAofi Sparcquz [onnMepa,

BI{CKO3I4MeTpI{qeCKI,rM MeTOAOM OlpeAeneHbr xapaKTepHcTr4rrecKafl Bfl3KOCTb U

rr4 Ap oAr{HaMprrre crufi p a4uy c .

[tts aHaJru3a MMP MaKpoMoneKyn cepHIII4Ha B KoHueHrpr4poBaHHoM

pacrBope rlpkIMeHs.Irvt MeroA ryp6ulgMerpgr{ecKoro rr{TpoBaH4fl,. AHarprgvrpyfl

rloilyrleHHhle AaHHbIe IA AaHHbIe JIUTepaTyphr, AHccepTaHT rrpr4xoAr4T K MHeHr4rO, rrTo

cepzUI4H non)^reusrtfi qenoqHhlM pacrBopoM, B ocHoBHoM, cocrogT vrg

HI43KoMoneKyntpHbIX Qpaxqufi c uoneKyJulpnofi uaccofi MeHee 20 xfta n HMeer

y3Koe paclpeAeneHue no MoneKyJltpHofi Macce. B ro BpeMr cepnqprH, rrony.reHHHfi

soAHofi gKcrparutuefi orJluqaerct IuHpoKI,IM pacrpeAeneHureM rro MoneKylxpHofi

Macce, B KorophD( MoryT CoAepxarbcfl, MaKpoMoneKynbr or 20 rc 200 rctra. cpe4nrr

Sparqux cepEIILrHa c Mw 60- 100 rla, noJlf{eHH€ur no4ofi 6rrna AoMr,rHr{p)rroqefi

Qpa*qr{efi 6enxa B r{3freHHbrx o6pasqax.

Tperrx HIaBa' KaK 6ulo orMerreHo BbIIrre, sBJrflercr SyraureHTuurbnofi,
pe3ynbrarbl I{ccneAosaHl'Ifi uo4po6no o6cyx4eHbl 14 cAenaHbr o6ocHoBaHHbre

BbIBoAbI. llo rperbefi rrtaee B KaqecrBe 3aMeqaHufl.Mo)KHo orMerr,rrb cneAyrouee:

B p€BAenax 3.1 (c.62) u 3.2 (c.63-66) HMerorcf, rloBropbr u3 BBeAeHr4r,

nr.rreparypHoro o6eopa rr MeroAr,rqecK ofi uacru;

pa:|AeJI 3.I.2. <<AHzulus Szsuro-xI,IMI4rrecKHX kr rvApoAuHaMvrrrecK1ax

ceoficrB pacTBopa cepLIlluHa Bo BpeMf, oKcrpaKrlt4lr)) rpaBr4nruefi 6ulo-6br Ha3Barb

<<Blvsnne BpeMeHu coreeofi u no4Hofi gKcrpaKrlr{r4 Ha Susnxo-xr,rMprqecKr,re H

fr4AporrrHaMpFrecKHe csofi crBa pacrBopoB c ep r4 rlr{ Ha) .

B 'rereeprofi rJraBe <<flpzrraeHeHl,Ie cepuqrlHa B KaqecrBe KoMrro3r,Iu1toHHoro

Marepla€uD) npLIBeAeHbI AaHHbre IIo [plrMeHeHprrc cepr4rlr4Ha B

KatlecrBe KoMIIO3UqUOHHO|O Marepl{ ura B Cr{creMe AocraBKrA JreKapcrB, rrpr4

cMelrrkrBaHuvI'c ApyfuMpr npvpoAHbIMULrJr]g- caHTernrrecKuMr4 noJrr{MepaM n.vlzyueu
rpoqecc SopunpoBaHklfl AByxcJrofiHsrx MgKpoKarcyn Ha ocHoBe

KoMrlJlercoo6pa3oBaHrlt cepuqllHa vI [eKTr{Ha, B cr.rcreMe eMynbcgq I\4/8, 6es

nc[oJIb3OBaHUrI [OBepxHocrHo-aKTr4BHhrx coeAr.rH euui. cnoco6Hbrx eosercrr4BHo

3axBarblBarb JIB u EAC. B ra'IecrBe BAC 6uru r4crroJrb3oBaHbr IIOC rporroJr vca
Lr KopKPI lpaHara, ronfreHHble sKcrpaxquefi 70% pacTBopoM 3raHoJra.



MurpoKancynbl rroJlfr€IJrr{ MeroAoM AByxcragrafiuoro QopuupoBaHrat

SMyJIbCI4I{ (MaCnO B BOAe), IIpn pa:ilrHrrHbrx cooTHo[reHHqx cepurlr4Ha

fIEKTI{HA.

C [pLIMeHeHI,IeM uonofi TexHoJr orvrv 6sttu nonyqeHbr oMynbcuoHHbre

MI4KpoKarcyJIbI Ha ocHoBe 6erxa cepuulrHa u HMruI Anfl raHKarrcynrapoB aHkrfl.

lI@C. Iloraaano, qro o6r€uu elryrtrcnfi rrpn pa3nr4r{Hbrx coorHorrreHrarx

ocrarcTcfl cra6ulbHbl B TeqeHr{e HecKoJrbKHX 4Hefi, a c pocroM AonH 6elxa

cepI4UI{Ha B cllcreMe CPLIHMIUI cra6nnbHocrb oMynbcr4r,r pacr€r, rpr4Hr4Maer

MaKcI{M€urbHoe 3HaqeHHe rrpu MoJrbHoM coorHolrreHrrr4 6enor</neKTr4H

paBHoe 3.5. B p$yJlbrare npoBeAdnurrx HccneAoeanufi uafi4euu orrrraMarrbHbre

ycnoBl{f, rloJrfrenufl. cra6nnbHbrx Mr,rKpoKancyn B eMynbcuouuofi cr4creMe

rraaclo/BoAa npn p€BruqHblx coornorxeHr,rrx CPIVHMIIfl., c Mr{HHM€urbHbrM

pa3MepoM I,I MaKcI{MarIbHbIM Korr4qecrBoM rracrurl B e4n:avrqe o6rervra, eQQeKTutBHo

3axBarblBarorryIe EAC. Cepuqun uema cnoco6eH SopnaupoBarb cra6ulbHbre

sMyJIbcLIu c HMLfI, n rrllpoKoM Akraila3oHe coorHoureuufi CPtVHMruI l - 10.

[anee ArlccepraHToM rIpI4BeAeHa or.IeHKa aHTr4oKcHAaHTsofi aKTHBHocrrr

oMynbcHoHHbIX Ml4KpoKarrcyn c IIOC nporonvrca, cra6uttu3r4poBaHHbrMn

KOMnJTeKCOM CepUqI,IHa V [eKTr{Ha AO r{ nocJre r{HKafrcynilluu.

Taxnu o6pasona, ycraHoBJreHo, rrro oKcrpaKTbr npononnca coAep)Kar

uan6olblrlee KoJII{qecrBo IIOC n SlanoHolaAoe. |IOC r4HKarrcynupoBaHHbre B Br4Ae

gMynbcLIoHHbIX MIaKpoKarIcyJI, cra6uttll3l4poBaHHbre 6elxoru cepHrIHHa kr

s6loqnuu [eKTpIHoM, tIoK€B€uIrI BblcoKyro aHTr{oKcvAaHTHy}o aKTr4 BHocrb c

MI,IHpIMalrsofi KoHrleHrpaquefi lI@C, rrro noATBeplrAaer coxpaHeHr4e r4x

TepaneBTl{qecKr4x ceoficrs. YcraHoBJreHo, rrro ilonyqeHr4e gMynbcr4pr c erlcoxofi

creneHbK) I,IHKancynI4poBaHVfl, nonuSeHoJrbHbrx coeAr{Henuit, [pr4 |0Q-rparHoM

p as6an reuvrrI noKa3arlo BblcoKyro aHTr,roKcprAaHTHyro aKTH BH ocrb

BunoArt (crp. 124-125) BKJIIoqaror Qyn4aivreHraJrbHbre HayrrHbre acreKrbr

TeoperplqecKofi'naupaBJleHHocruI n npelJlolKenuf, no rrpaKTr,rqecKoMy BHeApeHHro

[onyqeHHblx p$ynbTaTOB I{c0neAoBaHrlrfl .

OdocHoBaHHocrb [I AocroBepHocrb BbrBoAoB H per(oMeHAaqnfio

B
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yr(a3aHHbrx B ArrccepTaun[



.{ocroeepHocrb Ha)rqHblx nonoxe uuit, BbrBoAoB u peKoMe ugaryuit,

rIpeAcraBJIeHHbIX B Al{cceprarluu Illeponofi 3auupbl VvrapanpreBHbr rapaHrr4pyercfl

AeranbHblM rr KoM[JIeKcHbIM aHanI{3oM HafrHbrx pa6or BeAyqHX orerrecrBeHHbrx

u zapy6erxHbrx r.rccneAoBareJr efi u gKcrreproB.

B uccleAoBaHuu Illeponofi 3.y. rIpHMeHeHbr rrpr43HaHHbre MeroAbr o6pa6orKur

AaHHbIX kr uayuHofi apryMeHTaIII4I,I pe3ynbraroB vrx aHankrca. Anrop rpaMorHo

I{cnoJIb3oBuLII KoMTIJIeKc HayrrHbIX MeroAoB, BKJuoqar cucreMHttfi, aflcrpaKTHo-

rofuqe crcuil, xl{MlaKo-crarl,Icrl4qecKuft, cpaBHr{TeJltustfi, x4MqKo-MareMarI4rrec xuit
MeroAbI, MeroAhI aHilllorufi LI 3Kc[eprHbIX oUeHoK. 3ua 11oAXoAu o6ecileqqBaror

o6reru4BHocrb u o6ocuoBaHHocrb Haf{Hbrx noJro}Ke :auit v BbrBoAoB,

rrpeAcTaBJreHHhrx B Ar{ccepTarluu.

O6lexu{BHocrb u AocroBepHocrb peKoMen1a\uit, cqopMynr,rpoBaHHbrx B

Al{ccepraUxz. Illeponofi 3.y. noArBepxAalorcr 3HarrrareJrbHbrM o6reuovr

uy6nnxauuit rro TeMe rrccneAoBaHrrf, B HayrrHbrx H3AaHHflx, peueH3zpyeMbrx

Bucuefi arrecrallrloHHofi KoMl,Iccueftrprd llpesn4eHTe Pecny6Jrr4Kr4 TaAxuxqcraH

H BAK Po. '[uccepralluoHHoe I4ccneAoBaHI4e, HarrpaBJreHHoe Ha yrny6neHr4e

I4HHOBaIIHOHHbIX IlpoqeccoB 14 pagBkrrvrfl, xHMr4rrecrofi orpacnr4 B Pecny6JrHKe

Ta.uxuKl4craH, rIoArIepKI{Baer 3HarrI4TeJIbHbtit lw.ruufi Br(naA aBTopa B pa3Br4Tr4e

rloJll4Mepuofi HayKI{, rITo rloATBepxAaercr KaK Teoperr,rqecKo fi rny6uHofi pa6orrr,
TaK U [paKTpIrrecKLIMLI peKOMeHAaIII4flMVr l.nfl BHeApeHLrs, B npoMbrrrrJreHHocTb.

Hayu Hafl r rlpaKT'rrecKafl r gKoHoM HqecKafl H coII I{aJr bHafl 3Ha rr H Mocrb

pe3yJrbraroB Alrcceprauur c yKa3aHr.reM per(oMeuAaqnfi

TIO HX HCTIOJIb3OBAHHIO

HayuHar gHarr'Mocrb AI'IccepraIII4oHHofo uccneroBaH,f, 3aKJIroqaeTefl, B

ToM, qro paspa6oraHHhle aBTopoM Teoperl,IKo-MeroAonorr4rrecKr4e [oAXoAbr BHocrr
cyulecrgeHHrtfi BKJIaA B pa3BI4TuIe rIoJILIMepHofi xkr:vrvrvr, ynyqt11eHge MeToAoJrorr,r.

ee I43yqeHplt u reopul4 B o6lacrz rIoJIIaMepHbIX Marepr{€uroB. 3rH pa:pa6orKr,r

I{Meror Ba}KHoe 3HaqeHI4e l.Irfl npo$ulbHhlx HayqHo-HccneAoBaTenbcKr4x

yqper(Aeuuit, a TaKx(e MoryT 6rnr I4crloJrb3oBaHbr rrpr4 rrperroA aBaHuvr

coorBercrByroqnx ArrcqpInJII4H B Bblcrul4x yve6urrx 3aBereH vrflx.
c Ir e rln anrc r4pyro qr4xc.f, H a xu M vrkr vt Marep r4 €ur o BeA eHzr]a .



Peeylrrarbl AIaccepraIIHH lrpeAcraBJrf,ror co6ofi aKTy€ubHyro HayrrHyro 6a:y

AJIf, pazpa6orKll ktHHoBaIrHoHHhrx rroJrlrMepHbrx Marepu€uroB c 3aAaHHbrMr4

ceoficrBaMu, a raKxe AnA cocraBJreHvIfl, crparerur.r rro BHeApeHHro gTtrx Marepr4€uroB

B p€BrLItIHbIe orpacnn [poMbrruJreHHocrrd. 3rH AocrHrKennfl, cnoco6crByror

yrny6neHlaro uccneAonaHnfi e o6racrl{ IroJrr,rrvrepHofi xvrMvru r4 rrpuMeHeHr4ro HoBbrx

rIoJII4MepHbIX TexHoJlornfi B xr4Mr4rrecrcofi, MeAr{rlkrucrofi kr yrraKoBo.rHofi

[poMbrrrrJr e HHocrr{ Pec rry6Jr}rKu TaAxzKr4craH.

IlparcruqecKafl H 3KoHoMrrqecKaq 3HaquMocrb. Tevra Ar4cceprauvoHHoro

I4CCneAOBaHIAtr BKIIOqeHa B rrpr4opr{TerHbre HarrpaBJreHr4r HayqHbrx v Hayr{Ho-

rexHurrecKux paspa6oroK Pecrry6Jrr{Klr Ta[xuKr4craH Ha repuol,202l-2025 roAbr.

Pa6ora HaA pelrreHueM 4anHofi upo6renau oprreHTnpoBaHa Ha p€BBr4rr4e

gKoHoMvllr.vt, y4penneHl{e npoAoBoJrbcrBeHsofi 6esonacHocrn crpaHbr, a raK)Ke Ha

co3AaHI,Ie IdHHoBaIIHoHHbrx SynrquoH€LrrbHbrx npoAyKToB wnalnfl. vr

JIeKapcrBeHHbIX npelaparoB. I4cuom3oBaHr.re cepr4rlr4Ha, [onyqeHHoro v3

ITIeJIKoBIIX orxoAoB, cnoco6crByer cHI,IIKeHI{Io gKonorplrlecrcofi Hafpy3K vr 3a cr{er

[epepa6orrcu BTopI4trHbIX pecypcoB u co3AaHus 6uopa3nafaeMbrx Marepr4aJroB, r{To

or B eq aer rrp 14 H rlr4 rraM y c ro fi ur4 B o f o p a3Bvrrvrs,.

CoqnaJrbHafl 3HarrHMocrb AaHHoro uccneAoBaHr4s o6ycnoBneHa ero

BKJIaAOM B pa3BI{TLIe gKoJIOfI{qeCKLI 6egOnacHblx u 6uocOBMecTI,IMbrX MaTeppr€UroB,

Koropble MoryT }Jafiru rlrrlpoKoe rIpI4MeHeHlre B MeArarlrzHe, QapruraqeBTr4Ke,

KocMeroJrorlal4 vI uuulenofi npoMbllrrneHHocrr4. Paspa6orKa HarypaflbHbrx

6uouarepLIEIJIoB LI LIHHoBaIInoHHbIX Hocl4Terefi [nflAocraBKr4 JreKapcrB orKpbrBaer

HoBbIe Bo3Mo)I(HocrLI [nfl rIoBbIIrrer..vrs, AocryrrHocrrz u e$Seru4 BHocrH

QapvraqeBTVrIecKI,IX lpelaparoB, yry.Iu envrs, KaqecrBa MeAVuHHcKofi nouour4 14

co3AaHl4fl 6egonacHblx ynaKoBouHbIX peueuzfi. Kporr,re roro, t1pr4MeHeHr4e

cepHrII'IHa B QyHrqvoH€L[bHoM rttrraHuvl H nporr3BoAcrBe BA[on cnoco6crByer

yKp elrneHllrc' 3AopoBbt - HaceJr envlfl, u npo Sr{JraKTr{re s a6 ores aHr,rfi .

lly6"unKaurrfl pe3yJrbraroB Auccepraurrn B perleH3npyeMbrx

HayrrHbrx n3AaHrrfx

llo pesynbraraM I4ccJIeAoBaHufl. AllccepraHToM ony6nuKoBaHbr 33 pa6orbr, B

roM rrI4cJIe 4 crarbu B )KypHaJIax Mell(AyHapo4noft 6a:rr <<Scopus>>, g crarefi B



)KypH€IJIax u3 flepeuHr BAK ilpv llpesu4eHre Pecny6 rrr4K1 TaAxuKt4craH u

Poccufi crofi Oegepaq uu, I rlareHr Pecrry6JruKr.r TaAxzKracraH.

OcHosHbIe pe3ynbraTbl pa6oru AoKJIaAbTB€urr4cb r4 noJr ylruilr4rroJroxgTexbHyro

oIIeHKy Ha 15 rvrexAyHapoAHblx w 4 oteqecrBeHHbrx ronSepeHrlr,rflx.

CoorsercrBrre oQoprvrJreH Hfl A rrccepra q rr r rpe6o na H Hfl M B u c ruefi

arrecrall IroHHofi tcolt uccn r rI pH llpern4eHTe Pec ny6Jr rr Krr TaAxn Krrcra H

llo coAeplKaHuIro u ro Soprrae H3noxe Hufl, Ar.rccep ra1iufl, Illeponofi 3avnprr
VnaapanHeBHbl coorBercrByer rpe6on aHafl.v^) rrpeAbrBJrfleMbrM K HayrrHo-

rcnzuruQI4KauI{oHHbIM pa6orana Ha coHcKaHHe yr€nofi crerreHr,r roKTopa SunocoQua
(PhD) AoKrop no cneqlr€r.rrbHocrr{ 6D060600 Xnvus (6D060 606
BucoxoMoJreKyupHbre coeArdHeHrnr) cornacHo flopqary npr4cyx Ae'vrfl yueHrrx

creneHefi (llpuno)KeHl'Ie 2 K nocraHoBJreHarc llpanureJrbcrBa pecny6 rrkrK,

TaAxuKrdcraH or 26 rroHrr 2023 roAa, Ilb295).

3a rreqa'rrfl K ArrccepTa rlnoH HoMy rrccJr eAoBa H [r ro

flo Aucceprarll4oHuofi- pa6ore IaMeroTcf, cJreAyrorrlkre noxeJra HHfl, 14

3aMeqaHuflj

- B AI{CCCPTAIIVIH TIPNBEACHbI PE3YNbTATbI OTIPEAC TIEH:Zrfl. TIOPO|A OCAXAE ]F{VTfl.

MeroAou ryp6I4Al{Merp[qecKoro T[TpoBaHrar ra ro uzru6y Ha KpHB ovr gasucr{Mocrr4

MyrHocru pacrBopa cepuquHa or o6reuuofi Aolvt oca1urenfl, Aenaerc, BbrBoa o6
MMP MaKpoMoneKyJI cepI4III4Ha u nprdBo.q flTcfl, pa3nrdqHbre 3HaqeHr4, MM Anfl
pa3nI4qHbIX Sparqzft (c.99,100), Ho AaHHbIe o pacqerax MM He rpr{BoAflrcn;

- uccne.4oBaHprt B33XX u ryp6uAl4Merpl{qecKofo Tr{Tp oBaHufl, rrpoBeAeHbr

npl4 p€I3ruqHbIX KoHIIeHTpaIIntx. Karona coflocraBr,rMocrb pe3ynbraroB
onpeAeJreHrIt MoJIeKyJItpHbIx xapaKrepl4crr{K u MMP MeroAaMz B3OXX H

ryp 6 u4r,rMerpraqe c Koro Tr4 Tp o sanus?

- B pa6ore AIrs orpeAeJleHl4f, roH$opMarlnoHHbrx csoftcrn cepr4 rIHHa
I4crIoJIb3oBaH raxofi coBpeMeHHrtfi MeroA, KaK ZK-<Dypbe crreKTpocKorrprtr. 4'ns
rIoArBepx(AeHHt noJIfreHHbIx pe3ynbraroB xeJlarenbHo 6ulo rpoBeAeH,e ;1Mp
LrccJreAonaHufi;

xeJlaTenbHo 6ruo kIccJreAoBarb KoJIJIoHAHo-xr4Mr,rqecKr4e csoficrsa (ans
olpeAeJreHnr cra6unbHocrt4 ckrcreMbr _ rroBepxHocTHoe HaTq)KeHI4e, l,nfl



ollpeAerre}Ivrfl TuIIa SMynbcr.rr4 oJreKTporrpoBoAHocrb) avryJrbcHoHHbrx

MI,IKpoKancyn Ha ocHose 6erxa cepldllu:r'a ra HMIIII p^nfl r{HKarrcynHpoBaHufl.IIOC;

- KaKoBa rlncrora [oJIfIeHHoro cepuurdr^a v orBerraer-Jrr{ on rpe6oBaHrasM

[HIrIeBofi n 0apMaueBTllqecKofi uporr,rbrrxJreHuo crefi ?

- npoBeAeHue SEM uccJleAoeanllfi raJru 6u AouoJrHzTenbHyro nnsopvraur4ro

o nrop$oJlorrll{, pa3MepoB KarreJrb u QasoBoro pactrpeAeneHu.f, KoMfroHeHToB;

- o[peAeJIeHI,Ie gJIeMeHTHoro cocraBa cepuquHa c noMorrlbro SEM EDS

I{ccneAosaHufi y6 egureJlbHo roKa3 €rn u-6st q ncrory n ony^r e HHo ro rrp oAyKTa.

Cle4yer orMerlaTb, rrro Bbrrrre[pv BeAeHHbre 3aMeqaH:nfl He v Meror

rIpI,IHuHrIIi€LIIbHoro xapaKTepa lr He BJrurror Ha Bbrcoxufi Teoperr4qecKr,rfi yponeHb

AnccepraquoHHofi pa6oru.

CoorsercrBrre HayrrHofi rcna.n nQn na qrr H co rr cKareJr r yv iHo fi cren eH rr

flonyreHHble Ha)rqHble p$ynbrarbr coorBercrByer rrpeAbrBnfleMbrM

rpe6onanvflM K HafrHbIM pa6orana, orpa)Kaer H€urprrrr4e y llleponofi 3.y.

coorBercrByloUefi uayruofi xnuuQvKar\uvr Arrfl cor,rcKanvrfl, yuenofi crerreHr4

IoKropa Sunoco$er" (PhD) - AoKrop no creqr{€ubHocrr4 6D060600 XraN{Hq

(6D060 606 - BrtcoKoMoJleKyntpHble coeAIlH eyut), BKJrroqaf, ocBoeHHbre HaBbrKr4

HayrlHofo I{ccneAoBaHufl, u yMeHprr Ha BbrcoKoM ypoBHe opfaHr43oBaTb HayrrHo-

uccneAoBaTeJlbcKyro pa6ory, caMocTof,TeJlbHo onpeAeJltTb rryTr4 V cpeAcTBa

Aocrl{xeF..ufl, rlocraBlenHofi IIOJII4 a 3aAaq. [ucceprarlufl HailveaHa B HayrrHoM

crI4JIe, f,cHbIM fl3brKoM, c utcfIoJIb3oBaHIaeM nprrHrrofi repir,rl,IHoJlofl{14.

O6ttlee 3aKJrrorreHrre rro Aucceprarl[u

B IIeJIoM, AI{ccepraIII{oHHafl, pa6ora Illeponofi 3auuprr Vvraparu4eBHbr Ha

TeMy: <<SrcrpaKIII{t v xapaKTeprrcrlaKa cepI4rluHa H3 rrreJrKoBbrx orxoAoB vr

KOM[IO3pIIILIOHHbIe MaTepv€ulbl Ha ero ocHoBe), BbI[OJrHeHa Ha BbICOKOM HayrrHo

npaKTr4qecKoM ypoBHe kr rrpeAcraBJrrer 3aKoHrreHHyro HayrrHo-KB€urltQuraquoHHyro

pa6ory.

AnropeQepar v ouy6luKoBaHHble pa6oru aBropa B Aocraroqsofi crerreHr.r

orpaxaror ocHoBHOe COAep)KaHrae Ar4cceprarlr4oHHOfi pa6orsl.

flo arcry€LrrbHocru vtz1pauHofi TeMbr, HalnrHofi uonu3He, aBTopcKoro rroAxoAa

K npo6rerue u o6ocnoBaHHocru lonyqeHHbrx HayrrHbrx pe3ynbTaroB,
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Teoperr4rlecKofi H fiparcrHrlecKofi 3HaqI4MocrH, AaHHafl Ar{CceprarlproHH afl pa1ora

TIOJIHOCTbTO OTBerraer BCeM KB[IJII4oHKaUT4OHHbTM npr,r3HaKaM Ar4cceprarJvrkrAoKTopa

$ranocoOrr (PhD) - AoKrop ro cnerlz€urbHocrr4 6D060600 - Xurvrus, (6D060606 -
BrtcoxoMoneKyntpHble coeAHH ewut), vr rpe6onaukrflM flopa4ra rrpncBo eHvrfl

yr€Hux crerleHeft, yrnepxgeHHoro rrocraHoBneHr4eM llpannreJrbcrBa Pecny6Jrr{Kn

TaAxnrucrar or 30 vrcHt 2021 roAa, JNg267 (n peAaKrIHr4 flocrasoBJreHnfl

flpanzreJlbcrBa Pecrry6rrnKu TaAxurucraH or 26 ?rroHr 2023 roAa, Ilb295) a ee

aBrop III epo na 3ananpa Yrrrapann eBHa 3acJry)Kr4 Baer npra cy)K AeH:as, yreHo fi crerreHu

Aoloopa QunocoQtat (PhD) - AoKrop ro creqnanbHocrpr 6D060600 Xuvus
(6D060606 - BucorcoMoneKynrpHbre coeAr4HeHnr).

3an. rca0 e4po fi Qnrnvecrcofi rr KoJrJro uAHo fi xrrM rrrr

Haq n oHaJrb Horo yHr{Bepcrrrera
Yg6ercrcTaHa nm.Mnpso V.rryr6erca

AoKTop xr{Mr{qecKr{x HayK, npoQeccop An6apoB X.LI.

llpoperrop HYY3 rro MeXAyHapo pIrHoBa P.X.

floAnncb A.x.H., npoO. Ax6apo sa X.I4.
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