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[uccepraquouna.r pa6ora E,B. Jleficr.r nocexrqeua rr3) {eHriro sogaeicreu;r

Qaroerx uareponuuoe pa:nrvnoi crpyKTypbr Ha arperaqvro u $opnupoaanr.re

Qu6pu.n:r 4eyx aMrlJrou.4ofeHnhrx 6e,rroe: npuonHoro 6e:rra oBeq ll o,-

cl-jHyKne Ha. a TaKXe BbttcHeHuto .[eTaret MexaH 3Ma ux arau vo4e iicrau r.

Arrya,rsHocrs reM6r o6ycnon,rena MeAv rlr.rHcKofr 3HaIII'IMOCTI'IO

neiipo4ereneparusHbrx 3a6oJreBaHr4fi, cB{3aHHr,rx c HapyrxeHneM Qol4unra
6enroa u o6pa3oBaHueM naroJloffiqecKlrx axpefaroB, xotopue annxrorca o4uoii

II3 qacrr,rx npItrII.IH cMepruocru. Xor-{ BJrrrrHlie [IalepoHoe/ruarrepouunoe na

aMI,IJIoI{,{H6Ie 6emn usyvaercr AaBHo, [onf{eHHEIe AaHHbIe ocralorcs

nporllBopeqrmbrMrr. 3ro ca-r:aHo co cJro)r(HocrBro BbItBJIeHus 3aKoHoMepHocreii B

rrx B3allMo.qetcrBrru, a raKi(e c HeoAHo3HarIHFrr,r BJII.IqHZeM IIIanepoHI.tHoB Ha

Qopurzponanze, crpyKrypy rr roKcr{rtHocrb aMurorzAHrx arperaroa u $r.r6puru.

B guccepraqraonaofi pa6ore 6rrna nocrasreHa 3a?4aqa oIIeHHTb BJrurHrie

oAHoKoJlLIleBofo rI nByxKoJrr,rleBoro eafoBblx rxanepoHuHoB Ha eopMupoBaHr.re

aFperaroB n Qu6pu:ur o-crrHyKJreuHa u npr4oHHoro 6e,rxa ue roltr<o in vitro, uo u

IIpI-t gKCnpecclrrr B KJTeTKaX qeJIOBeKa, a TaKXe BbI'BI4TB, KaKI4e qacTr.l CTpyKTypbr

uIarepoHI-IHa BoBJrer{eubr Bo B3auMoAeiicrBl.It c aMl.t,TorAoreHHIrMLI 6e:rrauu.

Pa6ora a:loNega Ha 148 crpaHl.Iuax Malrll4HonrrcHofo reKcra u BKrroqaer

c;reAyrorque pa3Aenbr: Bee.4eur.re, O6:op :rureparypu, Marepua:ru rr MeroAbr,

Pe:ylr,ratr ri ltx o6cyxAeHne, 3amrovenue, Ocuognsre pe3ynr,Tar6r r.r BbrBoAbr,

Cnucor corcparqenufi n Crucor Jrrrreparypbr, cocronqufi r.r3 201 HauMeHoBaH[r.

Pa6ora co4epNur 2 ra6nuubr r 38 pucyHKoB.

Beegeurae coAepx{r.rr no,4po6Hoe ol]rcaHr{e aKTyaJrbnocru npo6neMbt x

creneHr{ pa3pa6oraHHocrr.r reMBr, Hay.rHofi HoBr.rsHEr, TeoperriqecKoii u

rpaxruvecxoii 3Har{IiMocrIl, MeroAoJlofLl}r llccjreAoBaHlit, creneHH



AOCTOBepHOCTTT .{aHHbIx. B HeM qeTKO CoOpMynr-rpOBaHBl qenri u 3aaaqr4 pa6oT6t,

noJroxeHrrrr, BLIHocIzMbIe Ha 3arul{Ty, a TaKxe oxapaKTeprtoBaH IxrtHbIIi BKr'raa

aBTOpa 14 nepequcneHr,r ny6nr{Kaur{r4 no TeMe ,ur4ccepTaqr.ir4.

O6:op :rureparyptr cr4creMarrr3rrpyer aKTyaJrr,Hbre cBeleHr-rs o crpyKType r,r

QyHItquu [ta[epoHuHoB! B ToM lrrrcJre o6 oco6eHnocrqx Qaroar,rx uaneponuuor,

a raKxe BKrroqaer e ce6r xaparcepucrury o6,rerroB r,rccJlsAoBaH[r -
aByKoJrhqeBofo lr o.{HoKoJrbr.leBofo QaroBrx IranepoHrznoe EL u OBP. B o6sope

npuBoAsrc{ aaHHr,re o crpyKrype, oyHKrlxri u naronoruqecrofi TpaHcoopMarlHt4

o-cxHyKJIeLIHa. Or4enrnrre rnaeu nocB{rqerrbl grl4oJrorr.lt 6o:resnu fIapKHHcoHa LI

Ecrr pa:ger, rocB{rqeHHr,ri crpyKType, rpynrquz u naronora.{ecKoii

BJIUTHI- O [IalepOHrrHOB Ha [aTOJrOrUqeCrq,lO rpaucQoprvraqnro 0-cIiHyKJIeIIHa,

IrIanepoHr4HoB c

TpaHcQopMarlriri npuoHHoro 6e:rra, a raxxe 3Tr.roJrortzu nplroHHbrx 3a6o.[eBaHuii.

B raaepueuul,l nplrBe.qeHo onucaHue B3arMoAeficrBu-l

rrprroHHblM 6enron u t4x BrrLr.flHr4e Ha narorornqecKylo rpancQopuauulo

rlpxoHHoro 6e:rra, O6:op Qorycupyerc.a Ha KJrroqeBhrx acnerrax pa6orrr,

o6ecnequsas reoperr,rqecKlro 6azy Tstt co6crseHHsrx pe3yJr;TaroB avropa. LIz

He,{ocrarKoB r,raerr <<O6:op nnrepar}pbD cJreAyer orMerurr HexBarKy

ulmocrpaquit (ncero ogl.tu pr4cyHoK) ri orcyrcrBr4e 3aKJrroqeHriJr lr: o6:opa

firrreparypbr, Koropoe 66r p*nMrrpoBaro co6pannrre AaHHBle r{ no,4qepKlrBano

aKTyaJlbHocrb I,I HoBn3Hy co6crBeHlbrx Izcc.ne4onauufi aatopa.

B pa:ge:re (Marepua,'rbr u MeroABD) Mero,{r4KLI HarrucaHBr no,4po6Ho,

IeTaJlbHO LI3JIOXeHbI KaK feHHO-HHXeHepHbIe MeTOnbt, TaK I.I [poUe,4yp61

BbTAeJIeHI-It lI OTIHCTKIi BCeX ECCJIe.4yeM6IX B paOOTe OeJrKoB, onpeaejleHut I4x

QyHKrlrioHarbHofi ar{TuBHocrr-r, TaKxe onucaHbr uero4r,r pa6orrr c K,'rerKaMn

3yKaplior Ii I{cnorE3oBaHHLIe 0n3HKo-xI4Mu.recKI.Ie MeroAr,r rIccJIeAoBaHI{t. B

ancceprarlxu lpriMeHrncs rrrupoKr.ri clerrp pa-:uoo6pa3HErx MeroAoB, qTo

rroKiubrBaer npeKpacrfo MeroAuqecK)'ro no,qroroBKy aBTopa. ycnerrrHoe

corleraHlre caMblx pa3H6x MeroAoB I{ccJIe,4oBaHI.It, KaK 6uoxuulluecrltx, 'tar l,I

@u:auecxnx (ceeropacceruru u Mr.rKpocKonru) rBnrercr o.qHrrM x3 npexMyqecrB

.{aHHofi pa6or6r.



flaaa <Pe:ylmarrr u ux o6cyx4euue)) pa3AeneHa Ha ceMb rroApa3AeJroB,

nepnuii u: Koropbrx nocBqrrleH noJrfreHr-rro roMofeHHbrx npenaparon 6e,rror,

BTopoi - onpeAeJreHr.rn Qyuxqlrona:uroii aKTr-rBHocrrl [alepoHuHoB, B ToM

qLICiIe ,{eJIeIIHOHHbTX MyTaHTOB. Aanee npI.IBeAeHhI AaHHHe nO CB'3bIBaHI-I}O

Qaroerx uranepoar4HoB c pa3rxqHErulr Qopvaulr o,-cLIHyKJreuHa (lrouovepalc.t,

oJrrrfoMepaMrr u Qz6plrnnaulr) rr BJrrr-rrHI{Io [anepoHzHoB Ha arperaqurc

0-cltHyKJrerrHa. bbrJra cAeJraHa nonbrTKa oIIeHr4Th BJII.IJIHZe OAHOKOIIbIIeBOTO

uanepoHr,rHa OBP Ha arperaquro MyraflTHofi QopMbr o-cmyruerzna A53T npu ux

KO3KCnpeCIilI B KJIeTKaX MJIeKOnI-iT:lIOlqllX. B rUeCrOu pa3aeJle o6cyx.4aloTc{

psynbrarbr r.r3yqeHur B;rrirHnr .[eJrerluoHHr,rx MyraHroB OBP na arperaqurc

MyraHTHofi Sopr'arr o-cunyrneuna A53T rr B 3aBeprneHrie - AaHHr,re no BJrrirHr.rro

@arorux urareponrrHoB Ha arperarJr.rro [plroHHoro 6elra. B sroii qacrr.r pa6orbr

Llcnorb3oBa,rcr qenbrfi prA Qu:uro-xul'ruecrcrrx MeroAoB (.4maunecrcoe

cBeTopaccesHIIe, cneKrpo o Jryopr.rMerpr-rr, l.tt}tvynoQepuenfl+,rfi aHalru3,

tltlzxpocronlrr), IIo3BoJIHBIIIIiX BcecTopoHHe oxapaKTeprBoBaTb t:aullo4e_iicraue

Qarorrrx ruanepoultHoB c aMI-IJtoI{IofeHHBrMrl 69:rxauu, qro tBJrrercr oAHuM rr3

AocronHcrB Arrcceprarluu. flolyrenr,r cJre,4''rour{e HHrepecHr,re IaHHbre:

.qelequoHHr,rfr MyraHT oAHoKotrbrleBoro uanepoHHHa OBP 6e3 anrrKar6H6rx

4ouenoe (OBPAAD) cnoco6en Qoplruponam remaMepHyro KoJrhrleByro

crpyKrypy, o.{HaKo aHoMa[LHo 66rcrpo arpefrpyer npu uuxy6aguu o 6y$epe 6e:

ATP npu 45"C, a 1,2 MM ATP oKa3brBaer cra6ulu:upyrorqui :Q$err; Saroasle

naneponuurr EL rz OBP car:r,rnaror pa3Jrr,rqH6re Qopuu o-cuuyr:reriHa (npr.i 3ToM

BrrisHue ATP ne oqenlraalocr); 6arrepna"nsnlfi trraflepoHllH GroE o6laAaer

aHTI{afperaIJLIoHHoi aKTIzBHocrlIo B orHoIrIeHIie o-cr,IHyKJIeIiHa A53T

He3aBr-rcr{Mo or HaJruuu* ATP; uraneponzxr,r EL r.r OBP npenmcrsyror arperaqur{

o-cr.rHyKrer.rHa (KaK .quKoro rrrna, TaK r4 lryraura) a orcyrcraue ATP, u, nalporrm,

ycKop.rlor @u6pun:rz:aquro B npr{c}"rcrBrir{ 10 uM ATP, npuveu OBP 6olee

3O$eKTr-rBeH, qeM EL; noATBepxAeHa roKcr4qHocrb Qra6pli:r,r d-crrHyKJrer4Ha,

o6pa:yenux noA ,qeicrsuer.r OBP a npucyrcrnuu ATP, grr x:reron I{EK293T z

SH-SY5Y; TapKe npeAnoJroxeHo, qro uanepoHlru OBP cnoco6crByer afperaquu



o-cr,rHyKJrer{Ha A53T npu 3Kcnpecc}ru B KJrerKax mK293T, xorr MeroAoM

Qlyopecqentrofi MriKpocKonr{ri arperarbr ue o6napyNnnarorcf, rr Bbrxr{BaeMocrb

KreroK qepe3 Tplr AHs rocle TpancQexqur.r He MeHqercrr - no-Brr,ArrMoMy,

ueo6xognua 6-oree 4:rrare:rrna.r 3Kcrrpeccr4.f, An{ nporrBJreHrr.{ :$$erra. Oco6ufi

r.IHTepec Bbl3brBaroT pe3yjrsTaTEr, npeIcTaBJIeHHbre B IIIeCTOM pa3,4eJre, rAe

rtyqafloc; BJrn{Hrre aeJreuuoHHbrx MyrarrroB OBP na arperaquro uyranrnofi

Qopun u-cunymezua A53T. flonasano, rrro B rpucyrcrBrara l0 uM ATP

anuralrnrrii aoues OBP cBr3brBaer o-cnHyKJrelrH A53T n pacraope u cHr4xaer

cKopocrb ero KoHBepcrrri B aMr.rJronAHr,re Su6prz:rlu (Aannr,re o Su6putrlruzagun a

orcyrcrBrre ATP ue npuae.4euu), a OBPAAD, TaKxe KaK u nornopa:ruepnufi

OBP, upenxrcrayor cnonrannofi Qu6pnnnr.r:aqur.r u-clrnyx:reuaa A53T rofl,Ko e

orcyrcrBrre ATP, floxoxue AaHHr,Ie noJD/qeHr,r r{ .4;rr npuonnoro 6e:rxa -
$aroaue uanepoHuHbr EL r.r OBP (u e uenrureft crener*r OBPAAD) e

orcyrcrBrre ATP ne erufior Ha ero arperaul o, a B npr.rclrcrBlu ATP -
crxMynxpyror ee, npuqeM AoBoJlsHo 6rrcrpo o6pa.:yrorcr KpynHlre arperar;r,

ocobenno no,{ .{eicrguev ,4ByxKoJr;rleBoro rranepoHr4Ha EL. I4arepecuo, uro

nau6o:ree roxcuquofi Qopr'aoi n orHorrreHuri rleror nefipo6:rac,rouu SH-SY5Y

oKa3a:rricb oJrr-rroMep;r npuoHHoro 6erKa, a npucyrcrBrie OBP ora:Hsano

neroropuii saqmnufi sQQexr.

IIo r:raee <Pe:ynrratr lr ux o6cyx4eulte) y MeH{ Bo3HtrKJrrr cneAyrorque

Bonpocbr u 3aMeqaHrir: 1) Ha e,rerrpo@operpaMMe Br,rAeJreHHoro npxoHHoro

6e:rra (plrcyuor 4) orver:runo Br.uHbr norochr Ha ypoBHe oKoro 35 r[a, a v

o6cyN4enrarl yKa3aHo, rrro npriMecu yAar{nr.rcb Ha nocne4)Toulux grarrax

nro$u,rusaquu lr relr-Sutrrrpaquu. Oguaro uerog .nuoQluu:aqnr.r He rro3BoJrrer

yaanrrr, nprrMecHrre 6e;rru, KpoMe roro, ererrpotloperpauMa oqr{ueHHofo

npuoHHoro oerKa He IIpHBe,[eHa. r aKIiM oopa3oM, qI]cToTa rrcnoJrh3oBaHHofo

lpenapara nplroHHoro 6exa ne noHsrHa; 2) Ha elerrpo$operpauue

BBrAeJreHHbrx Qaroaux uanepoHlrHoB EL u OBP (pucynox 6) ne npueegeua

.{opoxra c 6e:rravu-lrapxepaur.r MoreKynrpHofi Maccbr, a B AopoxKax, Koropbre

BbrAeJreHEr palrrofi, eu,4no ugoro 6em<ogux noJroc, B cBt3rr c qeM yrBepx.{eHue
L



(@paxrluu, BbrAeJreHHEre paMKoii, coAepxar .rricrBrfi 6enoK) Br,rnrrArrr He coBceM

KoppeKTHrrM; 3) He npune4eno 4aHHLIx o leficrBxl4 anuKarlHoro AoMena OBP na

afperaquro ti-crrHyKJIeI.IHa A53T a orcyrcraue ATP, xora Alrf, Bcex ocra;rbr{brx

uanepoHliHoB -TaKI{e SKcnepLIMeHThr npoBoAllJutcs. Kpoue roro, coBceM He

o6cyNgaercl, Kar soo6rue npxcyrcrBrre ATP uoxer oKa3brBar6 BJrr..rrHrie B

AaHHoM cryqae, BeAb aruKa.'t;Hblfi AoMeH uanepoHlrga ne cnoco6en cBr3brBarl

ATP; 4) B rercre orcyrcrByror cBe.{eHrr.rr o KoHcraHTax cBs3brBaHn.s

uanepoHuHoB r,r ATP, He npr{BeAeHr,r AaHHbre o cpeguefi enyrprr,'rero{Hoii

KoHqeHTpaqr{H ATP, n ue o6'slcuxercr, noqeMy KoHqeHTpaurz.{ ATP pa3Har B

pa3HErx 3KcnepnMeHTax - npu r.r3) reHrru afperaqlrlr uanepoHr4Ha OBP osa

cocraBJrrJra 1,2 MM, a llpv rByqeHr.M arperaqnr4 ct"rHyKneu}la v npzonuoro 6enna

- l0 uM. Bo:uoxno, cronJro rrocMo'rper; 3aBrrcllMocrb cKopocru arpefaqurr or

KoHueHTpaqu ATP; 5) B 3aKJrroqeHr.ru xoreJrocb 6tr yul4err 6o;ree uy6oruii

aHar[3 noryqeHHIJX AaHHbrx, HanpnMep, rcaKr{e qacrl.t rrlarlepoHl-]Ha cnoco6HEr

Bnrirrb Ha arperaqmo aMr.rJrolrAoreHrrr,x 6erron, e raxoi xon$opruaqlru AoJrxeH

Haxo,4rlrbcrr ruanepoHuH .qu roro, qro6u lreru4rr afpemuuu, u AocrarorrHo ru

auyrpnuerouuofi KoHueHrpaqurr ATP 4ru roro, .no6rr oKa3r,rBarb BlrrlflHve Ha

arperauuro, Tarxe ne o6cyN4aercr, noqeMy B cnyqae o-cunyKreusa OBP

ycKopler afperarluro criJrbHee, ueu EL, a cnyqae [pr4oHHoro 6e:rra - nao6opor, n

HeT yKa3aHlir Ha ro, qTo KJIeTKa MoxeT nporuBoAeicTBoBaT6 ToKcrrqecKoMy

BJIUTHLIIO OJIITOMepOB 0-CI{HyKJIeIiHa C IOMOIIILIO Cr4CTeM BHyTpI'KJIeTOTIHOfO

nporeoJll.I3a. K ventulr notpellHocrsM TeKcra MoxHo orHecrlr HenoHrrHbre

noAnucfl Ha r{eKoropbrx pncyHxa,x (nanprlruep, ua puc. 8 ocb opAlrHar rroArrrrcaHa

rar <<Ko:llsecreo Pi, urcM>; na pzc. 13,A yra:ano <137 NaCl, 2,7 KCI>>; ua pnc.

18 ocr oprltrar noAnr.rcaHa rax <<OntuqecKas nJrorHocrb npa },ex = 320> - ne

noHrrHo, noqeMy yKa3aHa ,[Jrr]r{a BoJrHr,r ao:6yNgenur?; ua puc. 22 ocb opariHar

noanucaHa ran 0% PrP, xou n no4pzcyuouuoi nognracn yra:ano <Pacrpege:reuue

o-crrHyKJrerrHa A53T (Syn) ...); Ha plrc. 38 A n B ocr a6cqucc rognucaHa

<Bpelr.r, .r>, xor.{ npr.rBeAeHLI cnertprr $nyopecqen4zu), TaKxe BcrpeqarcTct

npeanoxeHr-r-,l
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cBrr.{eTeJIr,cTB),ToT no3BoJItIOT IIpeAnOnOXIiTb, qTO O6a UanepoHr4Ha... )), r4

CHHTAKCIIqECKI,IE OIIII6KII.

B qerOr,ra, y MeHs CIO)KuIOCb XOpO[ee BIleqaTJreHI{e O paCCMaTpuBaeMOii

4uccepraqzonuoi pa6ore, ee reKcr cBr{.qereJrbcrnyer o cnoco6uocru EgreHuu

Buxropoanrr K KprrrrrqecKoMy ocMhrcJreHrilo cBorrx pe3yJrbraroB B KoHTeKcre

IiMerorquxc{ B Jrrrepar)rye 4ar+rrx. Pa6ora npeAcraBJr{er co6oii nonHorleHHoe

HCCJTeAOBaHUe, Br,rrrOJrHeHHOe Ha BEICOKOM 3KCIrepV MeHTaJIEHOM ypOBHe C

nplBleqeHueM caMbrx coBpeMeHHLrx MeToAoB I,lccJreAoBaHI.It, npx noMoxII]

rtoropLx noJIyqeHEI HoBbIe BaxHsIe I{ op[fr.IHaJIbHEIe ,4annrre, P*y:marr,I

AaHHofi pa6or6l HMeIor cyrqecrBeHHoe reoperr4rrecKoe fi rpaKTurrecKoe 3HaqeHI-Ie

Anr ,{alrbHefi[rtx vscre1oBaHL4ir B AaHHoi o6nacru, locroeepHocrb noJryqeHHbrx

.{aHHHX He BBBbrBaeT COMHeHI-tit n nOITBepXAeHa CTaTT.ICTI-IqeCKIIM aHa[[3OM.

Busogrr, c,{eraHHbre r,ts al4cceprarrxt-t, xopouro o6ocuoeaHbl Ii coorBercrBynT

npInBe,4eHHbrM pe3ynbraraM. Marepualu guccepraquonuoft pa6orbr Aocraro.rHo

IIoJrHo orpaxeHbr B lJecrr-r ny6nuKaurrf,x, B Tpex r13 Koroprrx Jleiicn E.B,.rn:rrerc.r

nepBbrM aBTopoM. flpegcraa:rennrrfi aoropeQepar no co,qepxaHr.rn noJrHocrbro

cooTBeTcTByeT nr{ccepTarl}lr,

CogepNauue .{uccepraqriu coorBercrByer crreq}raJrbHocrrr 1.1.10.

Euouexanlrxa ll 6lrounxenepru (no 6uoloruuecxuu nayrar',r), a [MeHHo

cJre,4)'rorqrrM ee HanpaBIeHusM: rlHxgHeplit oeJrKoB, pa3paooTKa nprrHrlnnoB

t'roguQlrxaqr.Ilr u co3AaHr{r 6erxoe c rIeHHBrMr.r cBoficTBaMr4, rrporeoMrrKa,

Qolgr,rnr 6e:rr<oa (Euonorrnecnue uayr<u), a raKxe nprrMeHeHue rennofi

rrHxeHepuri AJrr co3AaHr.rr rexHoror[i rro;ryqeHru perolr6unanrnrrx PHK n

,{HK, ar,r4erenru reHoB r.r3 opraHx3Ma (ry:rlryp r<;reror u rrarreii),

ocyulecrBJreHvr uauunylaqufi c feHaMI-t, BBeAeHI.It Iix B Apyflre opfaHr-I3MLI Ir

Bbrpa lnBarrur Kyrrbryp Mr,rKpoopraHlr3MoB, pacreHni rj xrrBorHbrx

(Ezonoru.recrue nayrlr).

Buecre c reM, yKa3aHHbIe 3aMeqaHlrt He yMar.{roT

OTBEI{AET

3HAqIIMOCTII

rpe6onauruu,,{uccepTalllioHHoro }lccJle,aoBaHrr{, ArrccepTalllit

ycraHoBreHHr,rM MocttoscKlil{ tocyaapcrBeHHhrM
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M.B.,rlouosocoea r pa6oralr noao6noro po.na. Co4epxaurre Arrcceprarlr.rri

coorBercrByer cneqrraJrlHocrrr 1.1.10, Ezouexanr,rxa n 6uounxenepur (no

6uoloruqecrr,l'.r HayKa.M), a raKxe KpHTepIrf,M, onpeAeJreHHErM nn. 2.1-2,5

Io,roxenu.s o -npucyxAeHrir.r yveurx crelenei g Mocroscxor4 focyAapcrBeHHoM

vHIIBeDcIirere l,ll'renz M.B.,rlouoHocoBa. a rarcxe odoou,teHa cofJlacHo

rpe6onauuru floroNenuq o coBere no 3aulrrre Auccepraunfi Ha coucKaHfie

yuenoi crenenu KaH,4rraara HayK, Ha coucKaHze yrenofi crerreHu aoKTopa HayK

Mocroacroro rocyAapcrBeHHoro yHrreepcurera uuenu M.B.JIoMoHocoBa.

Tarr,m o6pasol'a, cor{cKareJrh Jleiior EBreHrll Buruopoena 3aclyxriBaer

npucyx.{eHr.rr yuenoii crerreHrr KaHAI4nara 6r,rororuqecrux HayK

cneqr{aJrbHocrrr l.1. I0. Er,rouexanura u 6uor.rnNeneprur.

O$uqna,unrri onnoueur:

KAH.4I.I,4AT XI.IMI{qCCKI,IX HAYK, AOUEHT

no

20 rS 2,01.{ r

7

,{oqeur raQe,qpr,r xr.rMrrrr npupo.4Hbrx coegmrenui Xuur.ruecxoro {arynsrera
@e4epa,rrnoro rocyAapcraeunoro 6roA)KerHoro o6pa:oaaremnoro yqpe)KAeHxt
arrcuero o6pa:onanzs ((MocKoBcKrrii rocy.Eapcreeuuuft ynuaepcrlrer uuenu
M.B. JloMonocosa)

Eaueea Anna BragraMrrpoBHa

Korrarrnue 4annue:

rcr.: +7 (495)9395529, e-mail: anbach@belozersky.msu.ru
Cnequa,rruocrs, no roropofi oQuquarbHblM onnoHeHToM 3arquueHa

Aricceprauur: 02.00.10 - Enoopraauvecrcar xlruua (xurl. uaynu)

A4pec uecra pa6orsl:

119234,Poccua, r. Mocrna, rep. JIeHr4HcK e ropbr,,{. l, crp.40,
Mocroscr i rocygapcrneHnuii yHr.rBepcl.irer uMeHlr M,B, Jlouonocona,
XuMr.recrufi $ary:trer, xa@e4pa xuuun nprpo4nux coeraHeflxtfi-:
Te,r.: -7(495.y939552q: e-mai l: anbach@belozersky.msu.ru

llo4nucr corpygurana Eaueaofi A.B. yAocro
M!rrlylo n0!n

3AB€PSIQ:

llan;


