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o$uquanrnoro oflrroneHTa

Ha Ancceprarllrrc IllrsnuHofi Bmropnu JlrsosHbr

<<Po;rr 6e;rra hTERP B peryJrflrlm ayro{ar[[>), [peAcraBneHrryrc Ha corrcKaHrae yvenoft

creneHl,I KaHAI,IAara 6uororn.recKnx HayK Iro cneqlraJrbHocrr{ 1.5.3 <Molerynxpnar

6r,ronoru.D).

Arcrya.nrnocrr

,{onroe BpeMt ctlr{TaJlocb, rITo poJrr ^,reta6orraqecKr{x [poqeccoB B KJrerKe 3aKrroqaerct

ToJIbKo B o6ecneqeHul,I pa3irlItIHbIMrI crpolrreJrbHbrMrl 6noraruu AJrr pellJr]rKarluu vr

TparrcKpnilIuu ,{HK, 6nocranrega 6e.nKoa, KoMnoHeHTon naeu6prur u Apyrux KJrerorrrrbrx

KoMnoIreHTos. IrIgN,IeHenue 6noxuMrlrlecKlrx upoqeccoB Boc[pfirrr{MaJrocb rrcKJrroqrrreJTbHo KaK

cJregcrBl{e aAanrarlfiu KJrerKI,I K pur3JII,ItIHbrM nos4eftctnr,rxu. B noclegu]re floJrropa Aectrl{Jrerafl

I,Icc;reAoBaHnf, N,rera6orl{3Ma KJrerKr{ ranrencn$uq[poBaJrr,rcb, B pe3yJlbrare qero 6rum Eofiyrlerrbr

AturHbre o (fynnqnrx ptAa HH3KoMoJIeKyJUIpHbrx coeAraneru,rft B KarrecrBe curHaJrbrrbD( MoJreKyJr u

peryJrtqul{ }IMI,I rpoqeccoB npoJrz(pepaquu I,I ArrQlbepeHrlr{poBKr{ KJreroK. 6olee toro, 6rutn

oTKphrTbI [poTeHHKI,IHa3bI, aICI,IBHOCTb KOTOpbD( Merrf,eTcr B oTBeT Ha ]BMeHeH[re nyna

[p]rpo.UrbD( uera6onnron (uaup., oqpeAeneHHblx aM]rHoK]rcJror rarur ATP). K rx q]rcJry

orHoctrc.fl rrporelaHKl{Ha3br AMPK w mTORCI KJrroqeBbre peryJrflTopbr ayro([aruu,

TparrcJrtqrrlr naPHK, 6norenega M]rroxoHApufr., a raKx(e 6Nocunrega Jrr{[r{AoB, rryKJreor[AoB r,r

rJIIoKo3br. flostouy BbrcoKo aKTyaJIbHbrMr{ sBJuilorcs r.rccreAoBaEpls MexaHI,r3MoB Lrx peryrsqilI,I

B KJreTKe B HOpMe lr [aToJrof]1]1, B TOM rI]rCJre AJrfl Bbrf,cHeHr,It MeXaHI,I3MOB pa3Br{TI{t

accoqEI,IpoBarIHbD( naronorrafi n co3AaHrls Saprraaronorr{qecKr,rx cpeAcrB AJrfl r{x repanau.

OcrosHrre I4ccJreAoBarraff MexaHr3MoB peryJuqru AMPK, mTORCI n ayro([arnn 6r;lsrn

Ao cI,Ix nop cocpeAoroqenhr Ha Hr,r3KoMoneKyJrrpHrx ueraboJrr4Tax (n r..r. aMr{HoKr,rcJtorrx }r

ATP), a rax)Ke Ha yqacrr,Iu nporelrnKlrHa3 lr Apyrrrx KoMrroHeHTrx KoMrrJrerca mTOR. B ro xe

BpeMff EMeerct rpaftue MaJIo AarrHbrx o sosNaoxHoft peryJrfirllru 6enrarrla, ocHoBHaff ponb

Koropbrx cocrottr B rrp[Hq]muaJrbHo Apyrr,rx 4porleccrx, Hanpr,rMep B pennr,rKaruu ,{HK. H

npe.qcraBJreHHafi Alrccepraql,IoHHtul pa6ora noKa3RrRaer Bo3Mo)KHocrb peryJrf,rlr,ru ayroifarura

aKTIilBHocrr4 cBt3allHbrx c neft ilporeI,IHKI4Ha3 HeAaBHo orKpBITbrM 6eJl orra, Koropbre KoAr,rpyerct

TeJroMepa3nofi PHK. Bolee roro, Allcceprilrr rroKa3aJr, rrro Aarrrrbre 6elor rBJrrercf, ilMeHHo

rraera6onraqecKl,IM peryJltropoM, T€u( Ktu( oH He BJrr{rer na $ymquoHr,rpoBarrfie reJroMepa3br.



Honnsna rl HayrrHafl gHaqrlMocrb

,{uccepraq}roHurur pa6ora B.JI. Illffnnnofi nrmoJrHeHa Ha BbrcoKoM HayqHoM ypoBue c

rrplrMeHenlreM coBpeMeHHbrx MeroAoB MoJleKyJltpnofi 6uoroflrrr, B ToM rrlrcJre rexHonoruft

FeHoMHofo peAaKTrlpoBanilfr.. ,{ucceptanr rloJrytl}rn a6comorno rroBbre Aarrubre o @ynrql,If,x

6ema hTERP, KoAr,rpyeMoro reJroMepasHofi PHK. B qactuocrr,r, Burtopus Jlrnonua LIInsnuHa

cMorura [poAeMoHcrp]rpoBarb gKcrrpecc]rro guAoreHnoro 6err a B KJrerKil( u [oKa3aJra, rrro caM

hTERP He oKa3brBae"r Bilrrnnvs.Ha grcrrpecclrro, JIoKaJII,I3aqI,Irc unra (feprrneHTarlrBrryro iu(TrrBHocrb

KrroqeBoro KoMrroHeHTa reJroMepa3br - o6patnoft TpturcKpl{ntasrr TERT. B to )Ke BpeMfl

Ar4cceprarrr ycrarroBrdr B3rMMocB.f,es 6ema hTERP c fipoqeccaMn ayro$arurr r,r cB{3aHHbIMr,I c

HlrMrr crlrHaJrbHbrMrr KacKaAaMn. B pa6ore BnepBble fioKa3arro, trro Ko,qrrpyeurrft renoueparnofi

PHK 6eaoK rBJrf,ercf peryrsroporrr ayro([arutr, ycurtrBtrfl ee rrpn racrorqeuur{ aM}ruoKr.rcJlor I{

rroAaBJrflr gTor npoqecc, Bbr3BaHnrnl rfaprraaKororrrecK]rM ru(TlrBaropoM rrporelrHa3rr AMPK -

HyKJreo3lrAHbrM aHaJrororra AICAR. Bonee AeraJlbHrnl ananzg BbutrBLtJr, .rro 6enor hTERP

oK&3r'rnaga BJrnrH[e He roJrbKo Ha caMy ayro(faruro, Ho ]r Ha cBr3turrrrre c neft [porer,ruK]rHa3hr.

B rracrHocrr,r, B.JI. IIIrsuuHa ycraHoBlrJra, qro ypoBenb hTERP BJr[f,er Ha craryc

rfocQopunupoBaHas AMPK r,r KrHa3br p70S6K B HopMe rr np]r unrra6uponau]rr.r HrnroJrlr3a,

r,rHTeHclrBuocrb Koroporo perynupyer aKrlrBuocrr AMPK.repee MoAyJrf,qlrro ypoBnt ATP. B

TaKlrx ycroBnsx 6suro BbrrBJreHo, rrro gKcnpeccu-r hTERP Merlf,er craryc $oc$opzirupoBturl{fl

errle AByx rrporelruKlrnag: ULK1 pr TSC2. Zcxo.qs I4x orlIx sKcneplrMenTaJrbnbD( AarrHbD(,

Ar,rcceprarnou 6rura npeAJroxeua MoAenb peryJuIIHI,I 6emou hTERP ayro@aruu r.r 6rnocrantega

6ema. Cornauro srofi MoAeJrlr, poJrb hTERP 3axJrroqaercfi B unrur6npooanzu

Soc([opnn]rpoBaurrr 6enxa TSC2 rranagoft AMPK, qro Hapyilraer ]rx nsa]rildoAeftcrB]Ie,

aKTr.rBaulrlr GTPagnofi aKTrrBHocrr,r perynsropa mTORCI - 6ema Rheb u, Ktuc cJIeAcrBI{e, K

il3MeHeHlrro lrHTencr{BHocrefi peryJr}rpyeMbx 6enronr mTORCI npoueccoB ayrotfarun *r

6uocmrresa 6erron.

flo pesylrraraM pa6orsr ony6mrronano 3 crarblr n poccuficKr{x r4 Mex,q/HapoAHbD(

peqerr3r,rpyeMbrx Haytrubx )KypuaJrax: Front Cell Dev Biol, Acta Naturae u,{orna,urr AraIeuuu

HayK.

Crpyxrypa Arrcceprarlril

,{uccepraqnr nocrpoeHa rro KJraccuqecKoMy rrJrany }r coAep}Kr4T cJreAyrouue pruAeJrbr:

Cnracox corparr{ennft, Bne4euue, B KoropoM o6ocnoeaua arTyzurbHocrb ,r flcuo

c(poprvrynupoBaubr rleJrr{ 14 s4arryr r{ccJleAoBarrl{t, O6sop Jr}rreparypbr, Pesymrarrr a

o6cyxgenue, MatepraaJlbr I,I MeroAhI, 3axrno.reHl,Ie, Br-rng451 lr crr]rcoK Jrl.rreparyprr. Pa6ora



lr3Jlo)Kerra Ha I l9 crpaHI,IqD( I,r BKrloqaer 33 pucyma, crrrcoK qr.rrr{pyeMoft nureparypbr cocro}rr

us 200 HaI,IMeHoBaHnfi. Mareplran Arrcceprarl[]r I,I3JIoxeH no4po6no r{ rorfiwro, Bce pa3AeJrbr

B3alrMocBt3arrbl c Apyf c ApyI'oM, Bce BbrBoAbr Al,IccepTarlr4r4 noAfBepx,qerrbr rrpeAcTasJreHHbrMlr

Ha pr,rcyHKD( pe3yJrbTaTaMrr 9Kc[epr,rMeHToB.

PagAen "O6sop Jrlrreparypbl" cocro[T I,I3 qerbrpex.racreft. B nepnoft qacr]r [peAcraBJreHbr

ocHoBubre cBeAeHIrt o reJroMep€rx, I{x crpyKType, Mexrurr{3Mrx perrJr}rKaqran AHK r.r cnHTe3a

TeJroMep, a raKll(e o6 ocnosHsm 6enrcax, yqacrByloqlrx B noAAepr(€tutrlr Anlrnrr renouep. Bo 
'

BTopoM [oApa3Aene fip]rBe.qeurr 6asonrre cBe.qeHldr o reJroMepa3HoM KoMrrJreKce, ero 6uorenele,

JIoKanlr3tuIEr,I u peryJltqlrrr arTlrBHocrra. ,{ttcceprarrroM no4po6uo orrrlcilra crpyKTypa o6paruoi

TpturcKpllnra3bl TeJroMepa3br rr ee KaraJrr,rrr,r.recK[ft qr,rKJr, a fttr<x(e crpyKTypa ]I Brryrp]rKJrerorrrrat

noKaJrl{3aql{tr TenoMepasnofi PHK. B rperuefi qacru paccMorpeubr r,rMerorquecr B Jrnreparype

Aarrnble o6 aJIbrepHarI,IBHbD( ([ymquxx renoMepa3br cnoco6nocrn gToro (fepuenra

perynnpoBarb raKr,Ie 3HatMMbIe clrrHa.JrbHbre rryTr,r KaK Wnt/B-rarenralr, NF-rcB, Myc u VEGF.

Kporue roro, B gToM pa3AoJIe paccMorpenbl il. Aarrnbre o HeKanonr{rrecKr,rx OynruIraf,x

renoueparnofi PHK: peryJrtlllrlr p.f,Aa cI4rHarIbHbD( rryreft Lr Kar( cneAcrBr{e }BMeHeH}rt

uponn(pepauuu KJIeroK Lr npoAyKIII{E IIr{ToKHHoB, a rax)Ke o6ecneqeHfifl eKcrrpeccuu

KoArapyeMoro erc HeAaBHo orKpbrroro 6enra - hTERP. I4uenno sror 6eror lr trpeAcrnBJrrer

co6oft ocnosnofi o6rerr lrccneAoBalruft 4auuoft 4nccepraqnonnoft pa6oru. Haxoneq, B

qerBeproM rroApa3AeJre <O6sopa Jllrreparyprn c$oprvryJrr,rpoBaHbr coBpeMeHHbre rrpeAcraBrreilv.fl.

o pa3JII,MHbD( TI,Intx aytoQaruu, MexanlrsMax ee nporeKarrn.f, Ir peryJrfirlun. B 3aBeprueur,rlr

pa3AeJIa [peAcralJreHbr cBe,{eHr{r o B3ar,rMocBr3r,r renoMepa3br c ayrolparvrefi ayro([arvpr vt

cB.f;3arrHbIMI,I c HeIo rraera6orra.recKl,IMl,I rIvrtMI,I KJIeTKI{.

B pas4ene <Pesynrrarrr u o6cyx4eHlre)) ortucturo noflyrreHr,re rurero.nroft Jrlru]rpr, B

roropofi roggpyeuru? reJloMepa3nofi PHK engorennrrft 6enor hTERP oKcrrpeccnpyercr c

HiBiT-reroM I{ rloKtBtluo orcyrcrBrle peryflsurlr err,rrra 6enroM gKcnpeccuur, JroKaJrr{3rul}r}r u

Qeprraenratr,rsnoft aKTI{BHocrr,I cauofi o6parnoft Tparrcrpr{nra:}hr reJroMepa3br. ,{nr rneceuux

KoAnpFolqeft rgr nocJIeAoBareJIBHocrI,I, a raK)Ke Anf, ((BbrKJrrorreHlrrD gKcIIpecc]II{ 6eJLa hTERP

AI,IccepraHT l,rcrloJrb3oBtur rexHoJror[K) peAarcrupoBannf, reuoMa CRISPR/Cas9. Crour orMerr{Tb

nrr6op B KaalecrBe rgra KoporKoro [erlT]raa HiBiT - ro(farropa HarroJrroqnsepasrr, xoroprfr

Iro3BoJlter ,uereKTI,IpoBarB Mturbre KoJrlrqecrBa MeqeHbnr IrM 6emos [BMepeH]reM

6nornorraunucqeHur,ru.

Han6onrmaf; qacrb pa3AeJIa <Pesynrrarrr u o6cyx4eHlre)),[ocBrrqena o6napyxennoft

cnoco6noctu 6elrahTERP [peoAoJreBarr r,rnrra6rapoBaH[e ayroQarnra, BbnBarrHoft racrorqenraeu

utMI{HoKI,IcJror I{ IloAaBrurr ayro(faruilo, I,IuAyq4poBaHrryro (faprr,raronornqecKr{M aKT}rBaropoM



AMPK. Srra pesynrrarsr 6ruru roryrrenbr lra rrnax KJreroK: HEK293T H 3aBeAoMo He

gKcnpecclrpyrcqlrx hTERP Jrnrrlau ocreocapKoMbr qeJroBerca U2OS. Haroueq, B 3aKJrroqeurur

r{ccJreAoBarur Ar,rccepraHT BbrflcHuJr, qro 6eror hTERP oKa3brBaer Br[snr,re Ha

$ocsopnn[poBaHile ur) KaK cJreAcrBr,re, Ha aKTriBHocrb peryJr]rpyrcrq]rx ayroQanaro

flporer,rHKr,rua3, BKJrroqas mTORCl, p70S6K B HopMe r,r B orBer na nnru6upoBarrue rJnrKon]Ba

(roropuft oKa3brBaer Brrr{flH}re Ea peryJltrop mTORCI - Kr{Ha3y AMPK). 3rz Aannrre

yxa3hrRaror Ha Bo3MolxHocrb peryJrrrlull 6err onr hTERP flpoqeccoB 6r,rocr,unesa 6ema,

yrrr,rrbrBas ponb HeKoropbrx r,rccJreAoBaHHbrx Hfi)Kecrorrqfix ur,rrueneft mTORCI B TpaHcrrsqlru.

Ha ocnosaulrlr gTlrx AarrHbrx Ar{cceprarrroM IrpeAJro)KeHa cxeMa [peAloJraraeMoro MexaHr,BMa

peryJrffrlr{u repeAaqr,r crrrHaJra rryTeM AMPK-mTORCI KoAr{pyeMbrM reJroMepannoft PHK

6errorr,r hTERP.

B rnane <Marepuarbr rr Mero,qbD) oqeub uo4po6no [epetrr4cJreHbr Bce ]rcrroJrb3oBaHHbre B

pa6ore MareprraJrbr ur llx rrcroqHlrKn, r,I3JrolKeHbI nparttuqecKr,I Bce lrcrroJlb3oBarrnbre

AlrccepTilrToM MeToAlrKrlr, B ToM rrlrcJre o[ficar{br nocJreAoBaTeJrbHocT}r pa6orrr c KoMMeptIecKr{-

AocryrrHbrMlr na6opalau peareHToB. Oco6o cJreAyer orMerlrrb Hzuruqlre [o,{pruAena

<Crarurcrn.recKnft arlaJrr{3), B KoropoM rrepeq}rcneHhr MeroAbr crar}rcrriqecKoro aHaJrr43a

[epBI,IrrHbD( AaTTHBDL a rarcKe aAeKBarHocru nu6opa gTr,rx MeroAoB A[cceprauToM.

3anre.raH[fl rr Bonpocrr n pa6ore

flo cyru pa6orbr saMe.Iaulifi Her, ecrb cxopee Boqpocbr, Kacarcu$,recr p$yJrbraroB lI

orqacrr,r Qoprvrrr ux [pe,{craBJreHl,It:

B no4pas4erc I.4.4. (renoMepa3a n ayroQarnn) Moxuo 6rno 6u npunecrlr cBeAeHaf, o

MexilrltMax BJmrHlrr o6parnoft TpturcKpr{rrra3hr reJroMepa3br Ha arTrrBHocrb

reKcoKr,rua3br II u rraera6omrsM aMlruoKlicJror, Aocrr{raercfl Jrrr gro Ha[prMyro

sga[MoAeftcTB]reM n uera6onrqecKl4Ml,I (feprraenmrravr4[rn KocBerrHo 3a cqeT [r3MeHeHr{t

yponueft rrx gKcrrpecclrlr.

B par4ene <<Peaynrratrr u o6cyx4eHl4e)) Ha pr,rcyHKe 20 npe4craBJreHbr peynbrarbr

AereKrIuE TERP-HiBiT s Krerrax HEK293T ranalrryuo6rorrnHroM. OrrraeqeHHaJr roJroca,

coorBercrByroqas IIeJreBoMy 6emy, rpaftne cttat6aa. B cssgu c srlrM Bo3HtrKaror ABa

Borrpoca: qpoBoAlrJr Jrr,r ArrcceprauT rloATBepxAenlre cnequ$n.nrocrr{ rroJrocbr fiyreM

IIOAaSJIeHI[ff ero 9KCIIpeCC]IU V qeMy, IIO ero MHeHrlrO, cooTBeTcTByeT BTOpas

lrMerorqaflcr noJroca, coorBercrByrouar 6e.my c rraaccoft oKoJro 40-50 xr{a?

IrlcxoAs r{3 [oKanaHHbD( Ha pr{cyHKe 23 Aannrrl', AlrccepranT AeJraer BrrrRoA o roM, rrro

o6parHan rparrcKpr,rfiTa3a reJroMeprubr o6napyxunaercr He roJrbKo B r,qpe, Ho ]r

1 .

2.

3 .



rllrrorrJra3Me KJreroK BHe 3aB[c]rMocrLt or AeJreq]ru HyKJreor]rAoB 184-188 TeJroMepBHofi

PHK. 3ru Aannrre corJlacylorc.f, c JlrrreparypHbrMu 4annrnan o6 o6napyxenun

Qeprraenm lr B rlLtTorrJrasN,re. OAHaKo HecKoJrbKo cMyrqaeT lr3JrlrrrrHe r{HTeHcr4BHoe

cBerreHr,re qr{Torrna3Mbr rro cpaBnen}rlo c tApaMI,r. OrcroAa Bo3Hr,rKaer Boflpoc o roM,

rrpoBo,qlrJrlr JIII AonoJrHlrreJrbHbre gKcneplrMeHTbr no ouenKe cuequSuunoctrn anrvten?

4. B par4ene <MarepualBr r,r Mero.qbD 6ruro 6u roppercrrrbrM flpr{Becrlt }rcrotilrr{Kr,r

r,rcnoJrb3oBarrHbx KJrerorrHbrx ltnuuit, B rloApa3Aere 3.10 yKa3arb KoJrr,rqecrBo eAIIHT,III

aKTlrBuocrr,r Taq {HK-uonrrMepa:}bl B pearrlraonno[ cMecr{, a B [o,qpa3aene 3.14 -

lrcrroJrb3oBaHrryro KoHrlenTpaqnro anru6r,rorlrKa G418. B raqecrse AorronHurenrnoft

npu,urrpKrr Mo]KHo rro)KeJrarb rrpo.scHnTb B lo,qpa3Aene 3.5.2., r[ocrfopurnpoBtrJr]r Jrlr

oJrnronyKJreorlrAbr Ao 'rJrlr nocJre orxlrra (raK raK noJrrrlryKJreorlrArr{Ha3a ropa3Ao

MeHee s$(f errnnHo r[ocr[opr.ur]rpyer npaftIraepu B cocraBe 4ynnerca).

5. B noAuucsx r rpa$zrau 19,27L,288,291,[, n 308 npaB]rJrbHbrM 6uro 6rr npnnecrr

ArurHbre o pa3Mepu nrr6opor, TaK KaIC [peAcraBJreuHbre ua rpa$urrx BeJrrrrrrrnbl

craHAaprnoft ouu6ru cpeAHero 3aBlrctr or KoJrr{qecrBa arraJrr,rsr,rpyeMbD( TotreK.

Terra ne MeHee, cror,rr oco6o [oAqeprHyrb, qro Bce 9Tr,r Borrpocbr ]r yKa3aHrrr HeAoqeroB

nr,r n roefi Mepe He craBrr rroA coMHeHI{e BbrBo4bl Al{ccepraquonnofi pa6orrr.

3arcnroqenne

,{nccepmq}roHHaf, pa6ora B.JI. Illrsnnuoft BbmoJrHeHa Ha BbrcoKoM HayqrroM u

TexHuqecKoM ypoBrre. Ona 3aMerHo pacmllp.rer rlpeAcrasJreHr{fl o poJrr,r KoppyeMoro

reJroMepa3noft PHK 6emou npoqeccoB ayro([arnr,r ]r cBr3arrHbD( c nefi uporer,rrrK]*ras. Kporrae

Toro, oHa AeMoHcrpEpyer orcyrcrBlre perynflql,Ill gTr{M oeJlKorrr cauofi o6parnoft TparrcKprirrra3br

TeJroMepa3br. Pa6om f,BJr.f,ercr JroruqrrblM HayrrHbIM I,IccJreAoBarrpreM, a AocroBepHocrb

cAenilrnbrx e Heft BbrBoAoM rroATBep)KAeHa npeAcraBJreHHbrMrr gKcrIepr,IMeHTaiIlHbrMr{ AarrHbrMI,I.

Bce shrHocrrMbre na 3flrrll{Ty noJroxeHrrr Al,Icceprarluu .sBr.frrorcr HoBbrM}I }r noJrHocrblo

orpareHbr B rry6nuraqutrx Alrcceprarrra. Anrope([epar orprDraer ocnoBHoe coAepxan]re

AlrcoepTarllrlr lr BbrHoclrMbre Ha 3alrlrrTy rIoJIo)KeHlIt

,{uccepmq}ronHalr pa6ora lllnsnuHoft Burroprr Jlrnoenrr <Polr 6err a hTERP s

peryJrfiqlu ayroQarun coorBercrByer KpLITep[sM (n rorr,r qucJre rr. 9), ycranoBJrerrnbrM

"IloroxeH[eM o rrp[cyx,qeH]ru yqeHbD( cre[eHeft" (yrnepx4eno flocranonneH]reM

flpanuremcrsaPO or24.09.2013 r. J',lb 842 c usl,reHeunsMr,r flocranosnenr,rfi flpasrrenrcrsaPO

or:21.04.2016 r. Ns 335: 02.08.2016 r. Ilb 748: or 29.05.2017 r. J',lb 650: 20.03 .2021 r.lllb 426:



11.09.2021Ne1539), a caM Ar,rcceprarrr HecoMIreHHo 3acJryxuBaer rrplrcBoeHrrr ucrouofi crerreHr,r

KarrAr{Aara 6[onoru.recKr{x HayK rro c[eqnaJrbllocr]r 1.5.3 - <Mo.nerynxpnas 6rlororur).

O(puquaJnnrfr onnonenr

AoKTop 6fio.norurqecKr,rx HayK,
3aBe,ryrcrqufi ra6oparopnefi 6noxurrauu Br,rpycHbD( ran(fera1uft
Oe4epanrnoro rocyAapcrBerruofo yqpexAeHr.rf, HayKlr
Llncrnryr MoJreKyJrrpnoft 6uolorur rM. B.A. Snrenbrap4ra
Poccnft croft araAeunr{ HayK

""reE Eo'rapon Anexcan4p Anatonreans

,t' 
I'InanosA-rrercan4pBlqgnauponu'r

II999l, Mocrna, fcn-l, yrrr4rla Barunoa4 to:ll32
TeneQon: +7 -925 -068-3 630
E-mail : aivanov @yandex.ru

floAnrcr a.6.n. I,Isanosa A.B. y4ocroBepffo

V.reubtri celperapb (De4epa-nrnoro rocyAapcrBeuuoro
yqpexAenur HayKr,r I4ncrnryr MoJreKynrpnoft 6nonornu
una. B.A. Snrelrrapgra
K.B.H.

<<24>> arryrctlx}024rota
&
i  - r n 6
t : i  d  -J ] ,' i t - 3 X

^i/a Si*o,

i::#


