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rpaHc@opMarlnrl AByx aMrInorIAoreHHbIX 6enxoo, [plroHnoro 6enra oBerl u anrQa-

clIIryKJIerIHA, A TaK)I(e U3yrreHrIIO CTpyKTyp KOMnJTeKCOB rUanepoHZHoB c AaHHbrMLr

6ennauu MeroAoM Kpl,IogneKryonnofi Mr,rKpocKonraz. Teua sBrflercr qpe3Bbr.rafiHo

arcr5ralrnofi Ans. corpeuennoft ivoxutvrun Lr MeAr,rrILtHhr, [ocKonbKy

uefipo4ereHeparzBHble sa6olenanra.r, cBr3aHHbre c rvrucfrongurHroM 6enroB n

o6pa:osaHl{eM 6emosrrx alperaroB, rBJrsK)Tcs o4rofi u3 paclpocrpaHeHHlrx

IrpuqI'IH cMeprHocrra. Bsaunro4eficrafie ruarrepoHoB a auulrou1ioreHHbrx 6erxoe

I'l3fraerct y)Ke HecKoJIbKo AecflTt Jreruit, no AaHHbre o BJrr/urHt4t4 [ra[epoHoB Ha

QoprraupoBaHrIe u crpyKrypy aMnilovrAHbrx arperaroB r,r Qu6pum nport4BopeqLrBbr,

rrocKonbKy BEUIBJIeHUe 3aKoHoMepnocreft B3ailMoAeitcrsufl. ruanepoHoB kr

aMr.rnor{AoreHHbrx 6enKoa rrpeAcraBJrrror co6ofi cJro)KHyro upo6nenay.

B Anccepraqnonnofi pa6ore 6rrna rocraBJrega 3AAAqA

npoAeMoHcrpl4poBarb B3al{Mo4eficrrue marrepoHlrHoB syKapr,ror H rrpoKapr{or c

aMuJIoI{AofeHHbIM}I 6enrauu He roJIbKo 6raoxutul{llecKl{Mll MeroAaMLI, Ho I{ c

rloMorllbrc Ml,IKpocKorrupr, B ToM rrr{cJre rqpr4ogneKTponnofi Mr,rKpocKorrvru, a rarcKe

M On eKyn{pHoro MoAeJrr{p oBaltufl.

Pa6ora u3Jro)I(eHa na 123 crpaHl4llax MarrruHonr{cHoro reKcra Lr BKJrrcqaer

cneAyloqre psBAenbl: Cnncor corparqenr,rfi, Bne4enue, O6sop nureparypbr,

Marepraa-nrr u MeroAbI, Pesynrrarrr, Brreo4rr, Bnaro4apHocrr.l 14 Cnucorc

nl,Ireparypbl, cocrorllqnft us 182 Har{MeHoBasuit. Pa6ora co.qep)Kr{T 2 rafrru:qsr u

34 pucyuxa.



Bne4enue coAep)KI4T uogpo6uoe onucaHlre aKTy€urrHocrr4 npo6nenarr u

crerreHr4 pa:pa6oraHHocrr,r reMbr, nayunoft HOBH3HrI, TeopeTr,r.IecKofi u

I/TCCJI0AOBAHHfl. CTeneHI4[paKTllqecxofi 3Haqt4Mocrl4, MeroAojIon4LI

AocroBepHocrl{ AaHH6IX. B neu qerKo c$opuyn}IpoBaHrr rlenr4 lr 3a1a.q{upa6o6r,

IIOJIOI(eHI4f,, BbIHOCI4M6I9 Ha 3aIIU.ITy, a TaKX(e OXapaKTepLI3OBaH fr14.IHrrft BKna.u

aBTOpa u nepeqr4cJreHbr rry6nzraq vpr rro reMe AucceprarlErr.

O6sop nrlTeparypbr npeAcraBJIeH tta 28 crpaHlrrlax Lr coAepx(Lrr aKTy€urbHbre

cBeAeHrIt o rlaccu@uKar\rZ.iu IualepoHoB n ux poJrrr B opraHLBMe, Brrprfl11vrv

ualepoHoB Ha rraroJlorrlqecKyro rpancQopMarlwo [prlroHHoro 6enrca u alrfia-
cr4HyKJrer4Ha, TaKX(e nos4eftcrnulr aMVJrOr4AOreHHbrx 6emoe Ha

QymquoHltpoBaHlae rrranepoHoB. Anrop BbrABuraer B o6rqena crpaBeAJrrrByro

rl4nore3y, rITo 6arrepzalbHble rua[epoHl{Hbr MoryT oK€t3brBarb BJrr{rHLre Ha

crpyKTypy aMEnouAoreHHbrx 6enroe e KI{IrreqHuKe )KHBorHbrx. B ToM qucJre

tIeJIoBeKa, I{ BfIoJIHe Bo3Mox(Ho, qTo Irt3Meurasmnfi cBoro rouQoprvrarll{ro 6elox
cnoco6en [poHrlKHyrb qepe3 creHKr4 KllrueqHlrKa. flpune4euu u o6cyx4enrr

,;'.ll

rlHTepecHbre AaHHbre o6 Yracrnvr 6arcrepua4bHbrx manepoHoB rralre.rHofi

vrrarpo6uorrr B naroJlorurlecKoM IrcMeHeHLtrr ronsoprraa\vg aMvnorrAoreHHbrx

6enron. Tarcuu o6pa:onr, B o6sope noAqepKr,rBaerc.f, u AoKa3brBaerct

HeoAHo3HarrEas ponb IrrarrepoHl{HoB r {oprunpoBaHrrr,r avrnrrovr4nux $vr6punn.
Kporrae roro, paccMarpl{B€tr)Tc.fl cyrqecrByroq}re AaHHbre o crpyKType u Synrqurx
Bcex o6rerros I{ccneAoBanvIfl, To ecrb rrpnoHHoro 6ena, alrQa-curryKJrerrHa,

6antepualbHoro KoMrIJIeKca rualepoHr{HoB GroEL-GroES u gyKaprrorkrqecKoro

marepoHt'tsa TRiC. flogpo6nufi o6aop orry6nuroBaHHbrx pa6or cBr{AereJrbcrByer

o roM, qro aBTop xoporuo opueHTupyercfl B coBpeMeunofi nayrnofi Jrrrreparype

no AaHHoMy Bonpocy u cnoco6en KpLtrLIqecKu a*aJrvr3upoBarb LrMeroqr{ect

.qaHHbIe. ?Is o6aopa JllITeparypbr xoporuo BI4AHo, HacKoJrbKo Barrryro poJrb .qn.n

coBpeMeHnofi ue4IaIIuHbI MoryT I4rpar6 Ha)ruHbre ilccJreAoBaHr4fl e erofi o6tacru.

cneAyer orMerr4Tb ne6onrruoe

KOJILIqECTBO Harrpr,rMep yKJraAKa 6enxosux uenefi u cxeMa

SoprraupoBauus, aMuJIoI{AHbIX Qz6prann roJrBKo orrucaHa B TeKcre, Ho He



AorIoJIHeHa pI4cyHKoM, a [epBbIR p}IcyrroK BcTperraeTc{ ToJrbKo Ha cTp.24, KorAa

yx(e o6cyxqeHo oKoJIo 70 rry6nurarluft. Tarxe Her pr{cyHKa, uJrJrrocrpr{pyroqero

cLIMMerprI.IHrrfi u acrlMMerprunnfi III{KJIrI pa6oru ruarrepoHr,rna GroEL-GroES.

Bmpoe 3aMerIaHI4e Kacaerct orcyrcrBl{fl 3aKJrrorreHnfl r43 o6:opa nrrreparypbr,

Koropoe 6rr pesroullpoButrlo co6pannrre AaHHbre rd no4qepKr4Bzrrro aKTyarrbuocrb 14

HoBI43Hy co 6crnenHbrx Lr c cJreAosaHafi aBTopa.

B pa3Aene <<Marepzanrr vr MeroAbD) MeroArrKrr HarrucaHbr .rlocraroqHo

uogpo6no, AeraJIbHo Lt3JloxeHbr npolleAypbr BbrAeJreHr{rr u oqncrKr,r Bcex

LIccJIeAyeMbIX n pa6ore 6erucon, oulacaHbl I{crIoJrb3oBaHHbIe Snszro-xllMLrrrecKrrre

MeTOAbI UCCneAOBAIIUIfl., UpUlIeM, HarlpllMep, B cnrrae MeToAuKr4 rr3MepeHrrrr

SlyopecqeHrluu ruo$nanraHa npHBeAeHo z o6ls-scHeHue cyrlr MeroAa. Kpovre

TOrO, [pVBeAeHbr nporoKonbr noAroroBKr{ o6pa:qon u [apaMerpbr

MLIKpocKorII{rIecKax gKcnepkIMeHToB, a raKx(e MoneKynflpuofi ArrH€lMr4Kr{, orrucaHbr

sTanbl o6pa6orrl4 gKcrIepIiIMeHTaJrbHbIX AaHHbrx, [on) reHHbrx Ha MlrKpocKorre,

BKJIIoqat crarllcrllqecKyro o6pa6otrcy. Taruu o6pa:ou, B Ar.rccepTarluu aBTopoM

6rrr racuoJrb3oBaH ruuporrafi crreKTp pasnoo6paSHrrx MeroAoB, rrro rroKzr3brBaer

rlpeKpacHyrc MeroAI+IecKyIo noAroroBKy aBTopa. YcueruHoe coqeraHue caMbrx

ptBHbIX MeroAoB l4ccneAoBartlag, KaK 6raoxraldnrecKl{x, TaK vr MuKpocKonlrr4

flBrrflercs. oAHr4M rrc nperrMyrrlecrB Aannofi pa6orsl. K erofi llaBsJ_MegE_rplr

3aMeqaHlrtf,: 1) orcyrcrByer MeroAr.rKa alaauwl:,a coAepxaHus.1entca B co6paHHrrx

Spaxqurx c rIoMoIrIbIo ttMl{AoBoro u€pnoro. 2) BosnzKaer Borrpoc, raxofi cMbrcJr

Hecer coeAlIHeHlIe rotleK rwIlaurtvtn ua Pucynre 7 - ecJrr{ gro arrrrpoKcr{Marlzr, To

HyXHo IIpI{BeOTI,I ypaBHeHI,Ie allnpoKcl{tr,tltpytoqefr 3aBl4cr{MocTr,r, a TaKx{e

KopLIAop ouu6ox. 3) He rroH.flTHo, KaK ((rJly6oras 3aMopo3Ka B )KrlAKoM oraHe c

uclroJrb3oBaHr.reM FEI Vitrobot Mark IV> Bo3Mo)r(Ha (fiplr 4,5"C>>, ecJrr

TeMnepaTypa KLIIeH]II STaHa cocTaBJUIer -88,6oC, TeMlepaTypa cTeKJroBaHLrs.

o6pasqa o6rr.rHo -150oC, npuneM rIoJDrrIeHHue o6pa:rlbr HeJrb3r xpaHr,rrb rrplr

reMneparype BBrrue -137" C.

fnana <<Pesynrrarbr rd ux o6cyxAeHr{e) pa3AeneHa Ha fl.f,Tb noApa3AenoB,

uepnufi I{3 Koropbrx rIocBtrIrIeH noJr)4leHlaro roMoreHHbrx npenaparoB 6enxos.



Btopofi pa3AeJI rJraBbI rocBsrrleH rloJrfreHlfio pa3Hbrx Qoptnr rrpr,roHHoro 6ema, a

I4MeHHo onuroMepoB, nporoQu6punn z Qu6pzril, pr r4x xapaKTeprircrr{Ke MeroAoM

AI4HaMLIqecKoro cBeropacceflIJ.ns, rr SrryopecqeHrlulr c no4po6nuru aHaJrr.r3oM

IIoJIyqeHHhlx AaHHbIx. B rperbeM pa3Aene nplaBeAenbr pe3ynbrarbr rrccneAoBanprt

B3araMoAeitcrsuq KoMrrJreKca GroEL-GroES c aMvJrou.uoreHHbrruu 6enraun. a B

qerBeproM - AaHHbre Iro B3aLIMoAeftcteLIrc syKapuorrirqecKoro nalepoHerna TRiC

c pa3HbIMz Soprraarrau npl4oHHoro 6enra. B srofi qacrn pa6orrr HcloJrb3oB€rlct

qenrrft pflA Susuro-xllMl{qecKllx MeroAoB (4uHarvruvecKoe cBeropaccef,Hr{e,

cnerrpo QnyoprrMerprrrr, nrrarvrynoSepnrenrnrrfi aYanus), rro3BoJrl{Brrrux

BCeCTOpOHHe OXapaKTepH3OBarb AaHHbIe KOMIrJreKCbr, qro flBrrflercfl oAHI{M I43

AocroI,IHcrB ALIccepraIIlII{. florryuenu cJleAyroque r4HrepecHbre .{arrubre - npu

unxy6aquu IrarepoHlaHa c MoHoMepaMIr PrP o6pasylorcx rperrMyrrlecrBeHuo

yAnuHeHHbIe Qu6punnrr, a B clyqae onuroMepoB - 6onee KoporKr{e, oAHaKo

B3al{MoAeficrsue oyKaplaorrqecKoro rualepoHrrHa c Su6punnarraz PrP He

rIpI,IBoAI4r rc pa:6opxe Qu6puln. Oco6ufi unrepec 6eeycnoBHo Bbr3brBaer pa3Aen

rlsrb, rAe [prIBeAeHbI pe3ynbrarbr Mr,rKpocKpnvrvr. Ha ocHoBaHr{H xoporuo

pa3peIneHHbIX crpyKTyp GroEL-GroES (cpe4nee pacu€rnoe pznperxeHr,re

KoMrIJIeKcoB cocraBLIJIo 3,44) Co$uu CrauracuaBoBHe yAzrJrocb He roJrbKo

yTorIHI,ITb pacnonox(eHlle aToMoB, Ho LI npeAJlox(ars o6noBneHrryrc MoAeJrb rlr{Kna

pa6orrt rualepoHlrHoB, qro, HecoMHeHHo, rBrsercs 6omrunu ycuexoM Aannofi

pa6oru 14 I{Meer npIaHIII,InLIaJIbHoe 3Haqeur{e Infl rroHr{MaHrrf,, KaK

QynrqnoHrlpyror AT@-sasrircr{Mbre ruarrepoHt4Hbr.

MoAeJru, aBTopoM cAeiIaH saxHsrfi BBrBo,q o roM, qro

AAO x AT@ B cpeAe u B orcyrcrBl{e HecrpyKTypr,rpoBaHHoro cy6crpara r.rMeer

Mecro roJIbKo acuMMerpn IHrrfi qvKn pa6oru marepoHrrHa GroEL-GroES, a

lonyqeHHbre aBTopoM cTpyKTypHbIe AaHHBIe xapaKTeplr3yroT [peAeJrbHyro cTaAuro

acl4MMerpl4rlHoro qLIKJra. ,{alee B rloAperAene 5.2 upeAcraBJreHbr trHTepecHbre

HoBbIe AaHHbIe, [oryqeHHBle nprr r.r3yqeHr,ru KoMrrJreKca marrepoHvHa GroEL c

uououepnoft Qopnroft rpuoHHoro 6enxa. 3rn AaHHbre y6e4urenrno

Ea:upyrcs Ha yrounennofi

rlpl,t BbIcoKoM cooTHorlreHlrr4

cBl{AeTenbcrByror o ToM, qro llpuonHrrfi 6enox qacTlrqHo cBt3brBaeTcr B noJrocTl4



ceMll cy6beAI4HI,III GroEL. .{anrHeftruee Iaa)^reHue nolyrennofi crpyKrypbr

Mero.{aMI{ Iuonetcylxpnofi A}IHaMI{KI{ [oATBepxAaer rr,rnore3y, BbrcKa3aHrryro

aBTopoM no pe3yJrbraraM znnuyHoQepMeHTHoro aHaJrlr3a, rrro B rroJrocrra GroEL

cBr3brBaercs N-xonqenofi AoMeH [prroHHoro 6enxa, a 6onee aMvJroHnoreHsrrfi c-
ronrlerofi AoMeH ocra€rcs ceo6o4nrrM v Mox{er fracrBoBarb B aMrrJrou.qnoft

afpemllrlz. 3ru AaHHbIe raKxe ,{BJUIrcTct HoBbrMrr LI BarrnbrMkr nrrfl rroHllMaHr{t

ponu ruanepoHtlHoB B alperallnu rpr4oHHoro 6elxa. 3areu MeroAoM Kprlo-

sneKrpoHnofi uurcpocKonrll rroJrfreHa 3D crpyxrypa KoMrrJrercca GroEl-alr$a-
cl4lryKneuH I4 rloKa3aHo, qro AorIonHr{TenBHarI gneKTpoHH€uI nJrorHocrb ans{a-

cLIrryKJIeI,IHa B flonocrl{ GroEL [oxo)Ka Ha gJreKTponHyrc rrJrorHocrb, Koropiur

na6moganacr B KoMrrJIeKce GroEL-PrP. O4naro B AaHHoM cnyqae alrsa-
cLIHyKJIevH noJlHocrbro rloMerrlaerc.f, Brryrpb rnarrepoHlrnosoft [oJrocrLr rr cKprrr

OT KOHTAKTOB. qTo AorroJrHLlTeJIBHO rIoATBeplKAAeTCfl. ,qaHHbIMr4

anaJrkr3a, rrprlBeAeHHoro B [oAp€BAeJre 3.2, rAe

orcyrcrBue B3ar{MoAefigrsus. TaKoro KoMrrJreKca c

znauynofrepMeHTHoro

aHTI4TeJIaMI4 K alrQa-cnrryKJlelrl{y npu coorHorueHr{r,r 6emos 1:1. OAnnNa ras

BaxHbrx gocrnxeuufi aBTopa {BJl.f,erc.f, nolyqeHue [peABapureJrbHbrx

crpyKTypHbIX AaHHbrX O CTpOeHr4r{ KOMrrJreKCa syKapr,rorr{qecKoro uanepoHLrHa

TRiC c rrpl4oHHrru 6enxoM B npl{cyrcrBkrvr c HenrAponr.ByeMoro aHarrora AT@,

ATO-y-S, co cpeAHLIM pa3perueHl4eM 6,24. O4Haro B TeKcre ner o6cyx(AeHr.rrr

noJrlrrleHHofi crpyrrYPbl, KpoMe yKiBaHI{t pa3pelreHr4fl, xorfl Mox(Ho 6uno 6rr

cpaBHr{rb AaHHyrc crpyKrypy c yxe orry6luroBaHHbrMrr.

llo rnase <<Pesynrtarbl I{ ux o6cyxgeHr{e) y MeHr Bo3Hr{KJrH cne4yroque

Borlpocbl H 3aMeqaHw,: L) CleAonalo 4o6anurr B HarrtLrro HraBbr <<Pegynrrarhr r{

ux o6cyxleHl{e)) xort 6rr necroJlbKo BBoArrbrx 0p*. 2) Her orIeHKr4 qr4crorrr

[oJD^IeHHbIX npelaparoB 6elron, Koropyro Mox(Ho 6rrno 6rr cAeJrarb rro

rIpI,IBeAeHnofi snerrpoQoperpanaue. 3 ) JIorlIKa aBTopa ornocrireJrbHo cBfl3u 3apsqa

MoneKyn 6elxa r cKopocrl{ MI,IqpaIII{LI otuu6oqsa (cfp. 68, o6cyxAeHr{e puc.11),

trranep oH rtHa, B3anrrl o4efi crnyx c o cnup €urf, Mr.r aIrI4K€lJIbHbIX AOMeHOB TUITI4 ?I3

IIpOAeMOHCTpT4pOBaHO

(l>

rIocKoJIbKy rIpLI sneKTpoQopeee no JIsuuJII4 Bce 6enru [epeBoryTcr B aH]roHbr Lr



ABPIrarcTcs K aHoAy, n yBenzqeHl{e orpkrrlareJrbHoro 3apfl.Aa 6e11 a 6y4er cKopee

yBefluqvBarb rIoABrDKHocrb, a He yMeHb[rarB ee. Vnenr.r.reHue raxylqeficx
uonerylrpnoft Maccbl alrQa-czI{yKJIeI4Ha no-Br,rAr,rMoMy cB{3aHo c KaKLTM-TO

ApyrI'IM tBJIeHlIeM. 4) na crp.68 )tra3aHo, qro u3 1 r 6arrepr4urJrbHBx KJreroK

BbIAeJIeHo 70-80 ur GroEL z GroES, xoreJlocb 6rr yro.+rrarr, 4eficrBrrreJrbHo JrLr

KJIeTKI{ E.coli coAepxar raKoe 6onsruoe KoJrlrqecrBo rrrareponrrHoB. 5) Ha puc.22

xoreJlocb 6n BlIAerb KoHryonbHble AaHHbre o paclpeAeJreHr{u qacrsq 11o

pa3MepaM AJrs. nprloHHoro 6enra 6es oyKapl,rorraqecKoro [anepoHr4Ha. 6) B
o6cyx4enuz puc.27 xoreJlocb 6u yBHAerb rarcKe 6onee rny6orcnfi a1arrv3

nolyqeHHbrx AaHHbIX, Hanpl4Mep yKzBaHr{e aMLTHOKLTCJIOTHbTX OCTaTKOB,

)rqacrByrcIqux B o6pa^eonanrau KapMaHa cBr3brBaHnfl rryKJreorr{Aa, a raKxe

o6cyx4eul4e 3aMerHbrx p€Bnucuir s ronfropuar\Hflx BbrAeneuHbrx ocrarKoB r{

Soc0aror HyKneorrl$a AIIr quc- u rpaHc- Koneq marepoHvrlaBy:rofi u ruuporofi

rou$oprraalllzrtr, [pI{BeAeHHbIX Ha sroM pr4cyHKe. 7) Ha r4nJrrocrparlr{flx, rAe

npI'IBeAeHbI CTpyKTypbI InalepoHlrHoB, rroJryrreHHbre Mero.qoM KplrosnerrpoHnofi
,t::

MI'IKpocKonvIvt, xoreJlocb 6sI yBlrAerb o6que BHerrrHr4e pa3Mepbr KoMrrJreKca,

qro6rr conocraBl4Tb srlrt qnQpu c AaHHbrMu AunaNrurrecKoro cBeropacceflHufl.

K MeJIKLIM llorpelnHocrtM TeKcra Mo)r(Ho ornecrrl orreqarKkr Lrilvr

HeyAaqHble cnoBocoqeTaHll{ TI{na: (3AopoBaf, uso(fopnra MonoMepa rrpuoHHoro

6enrca>>, <<o6pasonaHue ogunapnoft 4ucynrszgnoft cB.f,3rD), <<o6nnruo

3KcrlpeccupyercD), <<cy6reAVHI4IIa TRiC Beczr 60 KAa), (coeArrrrrrJrr4 rro

orAeJrbHocrli), <<nprnraefi I,I3 KoporKnx roqett> I{ T.[.

B qerou, y MeHrI cnoxr{Jrocr xopomee B[errarJreHr{e o paccMarp[saeNdofi

cBI{AeTeJrbcTByeT oAl,rcceprarlprorurofi pa6ore, npeAcraBnennrrfi TeKcr

cnoco6nocrpr Cofizu CrasucnaBoBHbr K rqpr,rrr,HecKoMy ocMBrcJreHr{ro cBorrrx

p$ynBTaroB B KoHTeKcre I{Meroullrxcf, B nr{Teparype AaHHbrx. Pa6ora

npeAcraBJl.fler co6ofi rIoJIHoIIeHHoe LIccJIeAoBaHI{e, BErnoJIHeHHoe Ha BbIcoKoM

sKCneplIMeHT€IIIbHOM ypOBHe C npllBneqeHl{eM caMbIX COBpeMeHHbIX MeTOAOB

I{CCneAOBAHUflr rIpI4 IOMOITILT KOTOpbTX noJrrreHbr HoBbre Bax(Hbre [r opururHaJrbHble

AaHHhre. Pesylrrarbr AaHHoft pa6orrr lrMeror cyrqecrBenHoe reoperkrqecKoe r,r

6



[paKTI,IqecKoe 3HarreHI,Ie Ans AanbHeft[rr4x r.rccJreAoBanr4i4 B AaHHofi o6tactn,

AocroBepHocrb rIoJDHeHHbrx AaHHbIx He Bbr3brBaer corunenufi r4 rroATBep)r(AeHa

cTarI{crI4qecKHM aHarIpI3oM. Brrno4rr, cAeJIaHHbIe LI3 .qLIcceprarII4I,I, xopouo

o6ocHosaHrr vr coorBercrBylor [p]rBeAeHHbrM pe3ynbraraM. Marepnalrr

Al4ccepraqraonnoft pa6oru AocraroqHo rIoJIHo orpax(eHbr y 7 rry6tr4Karuurx, B

AByx kI3 Koropbrx Ky4prnqena C.C. f,BJlterc.n repBbrM aBropoM. flpe4cmnlennrrfi

aarope S epar rro coAepxaHllro noJlHocrbK) coorBercrByer Av cceprarlpru.

Bce BbIcKa3aHHbIe 3aMeqaHI,IrI He flpr,IHrlr.mllarrbHbr, vr nn6o rBJr.flrorc.rr

HeKoropbrMl4 [pereH3LIlIMH r oQoprr,rneH]Iro pa6orrr, ln6o Hocf,T AucKyccuonnrrfi

XapaKTep n He yM€UUIrcT 3HaqLtMocTLI AI,IccepTaII[oHHoro accJIeAoBaldilds.

,{zccepraqnx orBerlaer rpe6onanvrflM, ycraHoBneHHsrM MocroscruN,r

rocyAapcrBeHHbrM yHrIBepclareroM raMeHra M.B.JlonaoHocoBa K pa6orana

no4o6noro PoIa. Cogepxanue Arlcceprarlrrr{ coorBercrByer crrerlr{aJrbgocrkl

1.1.10. - <<EzouexaHl{Ka I{ 6zoraHxeHepl{D) (no 6raonorusecK}rM nayxana), a

}IMeHHO CIeAyIOTIIHM ee HaIIpaBJIeHI{rM: }I3yrIeHI4e MexaHr4rlecKux ocHoB u
.i.:

rlposBneHufi upoqeccoB pocra, pa3B],1ITLra r,r aAarrTarlraz 6uonon{qecKax o6terron

6enros c

Kpr{repr,UrM,

crenenefi

ulunu I{Hx(eHepus 6enron, pa:pa6orKa rlplrHrlr{noB MoArrSurcaquu u co3AaHr{.fl

qeHHbrMH csoficBauz, [poreoMr{Ka, sol4unr 6elron, a raKx(e

orrpeAeneHHbrM rrr. 2.L-2.5 flonoxenvfl, a npucyx(Ae]slvru ) reHbrx

B Mocroscrol,r rocyAapcrBeHHoM yHlrBepcr.ITere r{MeHr{

M.B.JIouoHocoBa, a raKlre oQoprrueHa corJracno rpe6oBaHrirsM lloroxenvs, o

coBere IIo 3alqlrre Alaccepraqrfi Ha coI{cKaHI{e yrenofi crerreHr,r KaHAr{Aara HayK,

Ha coucKaH'ue yrenofr creneHu AoKTopa HayK MocxoncKoro rocyAapcrBeHHoro

yHr{Bepcurera LrMenz M.B.JIoMoHocoBa.

Taxuu o6pa:ona, corrcKareJrb KyApxnqena CoQur CranncnaeoBHa

3acnyxHBaer rIpucyxAeHLIrI yrenofi creneHl4 KaHAr{Aara 6raonornqecKr,rx HayK no

cleuu€trrbHocrr.r 1. 1. I 0. - <<EuouexaHuKa z 6uousxeHepr,r.fl>.

O$uqzalrHrrfi onrroHeHr:

.q orl eHT no raQ e4p e xnuuril np rlp oAHbrx c o eArrrH euufr ,,



AOTIeHT KaoeApbr xHMr{r{ np}rpoAHbD( coeAr{HeHr4fi,

Xr,rN{ra.recxufi Sarcylbrer,

@e4epalrHoe rocyAapcrBeHHoe 6ro4xerHo e o6pa:oeareJrbnoe rrpexAeHr{e
Bbrcrlero o6pa:onanz.s (MocKoecKufi rocyAapcrsemrrrfi )rHuBepcr.rrer

uMeHkr M.B. JlouonocoBa>

Baqesa Anna Bla4zuzpoBua

0L. 0l.zozt

Kourarcrnhre AaHHbre:

rerr. : +7 (49 5) 939 -5 5 -29; e-mail : anbach@belozersky.msu.ru

CueqzalrHocrb, rro Koropofi o0rEqllrurbHbrM orrrroHeHToM

3arquqeHa .qn ccepr ar\krfl: 02. 00. 1 0 - Euooprau[qecKurr xvrMufl.

A4pec Mecra pa6oru:

1L9234, Poccur, Mocxna, Jlenzncrr{e ropbr,4. 1, crp. 40

(De4epalrHoe rocyAapcrBeHHoe 6roAxerHoe o6pasonarenbHoe yqpex(AeHue

Bblcruero o6pas onanns <<MocroscKlafi rocyAapcrseHHrrfi )rHr.rBepcurer

I{MeHrr M.B. JlouonocoBa), Xzuuqecrzfi Sarcynbrer, ra0e4pa xu:oyruu

lpr{poAHhrx co e4uneHzft

rerr. : +7 (49 5) 939 -5 5 -29 ; e-mail : anbach@belozersky.msu.ru

floguucr corpyAHr{Ka AorleHra Eaqesofi A.E}.. yAocroBepfio

Aa,ta
Jluvnym nog
3ABEpfflfi

Haq. or&ej
x14Mt!t{ect


