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o$uquanbHoro orrroHeHTa Ha AlrcceprarluoHHyro pa6ory Apxr,rnosofi EereHraI,I

BlaAuur.rpoBHbr oCrpyrrypHo-OyHKIII,IoHaJIbHoe cocrotHne MoHoHyKneapHblx

nepr,rroHeaJrbHbrx KneroK rrocJre sog.{eficrBrlt la3nyqeHneM rrJra3Mbl HcKpoBoro pa3pflplav yO-

rcJrf{eHHeMD, rrpeAcraBneHHyro Ha coucKaHlle yveHofi crerleHl4 KaHAI4Aara 6uororurrecKlTx

HayK rro c[eqrraJrbHocrra 1.5.5 - <@LtsuoJlorufl qeroBeKa I4 xLIBorHbIx)

Arcrya.ul'Hocrb ns6panuofi reuu

,{racceprarluoHHzur pa6ora Apxranonofi E.B. flocBslrleHa npo6reue u3yqeHnt

MexaHH3MoB orBera MoHoHyKneapHbrx rrepHToHeaJIbHbIX KJIeroK Ha nosgefictnue Qusnro-

xuMur{ecKlrMr,r Sanropavru. AmyansHocrb reMbl pa6orst onpeAentercs seo6xoAnMocrb

paspa6orru HoBbrx cnoco6os HanpaBnesHofi perynflrlur{ aKTHBHocrrl KJreroK nuuyHuofi

cncreMbr Anfl AansHefiurero Knr,rHr{qecKoro HcnoJIb3oBaHLrr. EnororuqecKoe Aefiffeue raKux

t[ar,nopon KaK Ll3nyrleHne nJIa3MbI HcKpoBoro pa3pflAa 14 YO-usnyreHl{e H3f{eHo

HeAocraror{Ho, B cBfl3u c r{eM 6omruoe 3HaqeH}re npuo6pera}or AaHHbre rar o6 ux BrrvrflHr4r4

KaK Ha crpyrffypHbre KoMnoHeHTbr KJreroK, TaK H Ha rax ipynrllnoHanbHylo aKTI,IBHocrb.

,{ocronepHocrb u HoBH3Ha HccrreAoBaHufl, grerreHb obocHosaHHocrn Ha1^rHblx

rroJroxeH uit w BbI BoAon, cSoprvryn H poBan H blx B AH ccepra IIH Lt

,{ocronepHocrb AlrcceprarluoHuofi pa6orsr onpeAen flercfl 6onsuuna o6tenaou

HCnOJrb3yeMOfO MaTepnana, noBTopreMocTbro pe3ynbTaToB B HecKoJIbKHX He3aBI{cHMbrx

3Kc[epHMeHTax, aHanrr3oM AaHHbrx c rrpHBJreqeHHeM craHAaprHbIX MeroAoB 6uotrreAulluscrofi

CTATHSTHKH.

HoeHsHa paborrr 3aKJrrcqaercfl B ToM, qro aBTopoM BrrepBbre rrpoBeAeHa KoMtIJIeKcHiuI

orIeHKa Brrvtnurfl, H3nyqeHnfl ttJrit:lMbl Ha crpyKrypHoe cocroflHlle rraeru6paH u

SyHroruoHarrbHyro aKrraBHocrb MoHoHyKJIeapHHx TIepHToHeEIJIbHbIX KJIeroK. llorasaHo, qro

lgarKoBpeMeHHbre pexsMbr sosAeficrBur rd3nfreHneM rrJruBMhI oKa3blBarcT crnMynl,Ipytouee

Aeficrsne Ha $yHxqnoHurnbHylo ar$HBHocrb nepr{ToHeaJrbHbrx KreroK, a AJIHTeJIbHbIe pexHMbI

cHnxalor cnocodHocrb K arctuBaunn. YcraHosJIeHo, trro ocHoBHbIMH npouecciulr B

MexaHn3Milx cHnxeHr{r $yHxqnouarusoft aIcrHBHocrH flocne sogAeficrsH.r H3JIyqeHHeM

rrJruBMbI H YO-nslyrreHHeM Ha MoHoHyKJIeapHbIe nepHToHeaJIbHHe KJIeTKI{ flBJlflIorc.fl

H3MeHeHHr Soc$onnnHAHoro crreKrpa, yBeJIHrIeHHe MHrgoBr3Kocru, AecHanHpoBaHHe

KJreroqHofi noeepxHocrn r.r rtro4ra$HKarlufl 6errcos. Buxueuo, rrro HUIlqeHHe nJ'Ia3Mu n YO-

H3[yrreHHe pinHoHarrpaBneHHo 4efimnyor Ha cocrosHHe xHpHoxHcitorHoro c.]rofl



QocSonunI{AoB: H3nyqeHue nJItBMbI I,IcKpoBoro pil3pflAa - pa3pbrxJrrer, a Y@-usnyrreHr.{e

yrlnorHrer ero. HsryveHue rrJra3Mbr HHTeHcI,rBHee oKl4cJlfler apoMarrlqecKne aMHHoKncJIorbr:

THpo3HH u tpunroQaH, a YO-r,rsnyrreHue cnoco6crByer o6pasonaHnro crrrnBoK MexAy

yrneBoAaMvl a 6elranaH. Bnepnue ycraHoBJIeHo, t{To r43nyqeHue nJra3Mbr B orJrur{He or yO-

n3nyqeHnt aKTuBnpyer rloreHlrl{arlbHyto cnoco6uocrb nepnToHeaJlbHbrx KJreroK orBeqarb Ha

crI,IMynuIII4Io. Hsry.reuue rIJIa3MbI l{cKpoBoro pa3pflAa yMeHbrrraer BpeMfl Hacry[nenvfl

(KncnopoAHoro BpbrBD), a VO-r,r3nyr{eHr4e yBenuqlrBaer. Bnepnue B sKctlepuMeHTe in vivo

loKa3aHo crI,IMyJIIdpyIoqee Aeficrse Ha $yHrcqraoHanbHyro aKrr4BHocrb MoHoHyKneapHbrx

rIepI4TOHeaJIbHbIX KJIeTOK L{3nyqeHHr nJIa3Mbr, qTO Bbrpax(aeTcr B ycr,rneHr4r{ aAre3HBHbrx

cnofictn, aKTI,IBaIIIII,I npoqeccoB $aroquro3a H Kucnopo A3aBvcr4Moro uera6olr,r3Ma.

,{uccepraqnoHHafl pa6o'ra BhIrIoJIHeHa Ha KoppeKTHo no4o6passofi

gKcrlepunaenrarssofi MoAenH c ncnoJlb3oBaHneM o6rqenpnHflTbrx HayqHbrx MeroAoB.

Pesymratrr pa6oru npotrrnu perleH3r{poBaHue B poccnficrux n sapy6exHbrx xypHanax H

rIHpoKo o6cyx4anncs Ha Hon$epeHIII4tx. CQoprtaynupoBaHHbre rroJroxeHr,rr vr BbrBoAbr

orpoKalor ocHoBHbIe pe3ynbrarbr l{ccneAoBaHr{fl H He nporr,rBopeqar pa6oranr Apyrnx aBTopoB

no AaHHofi reuarnre.

3uaqnrrocrb peynbraroB AJrfl HayKH rr rrparcrHKu

Peeyrrtaru HccneAoBannfl, Moryr 6urr nocrpe6oBaHbr B TaKr{x o6lacrsx HayKH KaK

Snsuonornfl, gKcrlepl{MeHTanrbHafl, kr KJII{Hr{qecKarr MeAHrrHHa, I{MMyHoJrorHfl, MeAI{rrI,rHcKafl

Sn:uxa. llonyrenHble B pa6ore AaHHbIe Ba)I(Hbr KaK Arr rroHHMaHHfl 3aKoHoMepHocrefi orsera

KJIeroK xI4BbIX opraHLI3MoB Ha sogAeftc'rBut H3nf{eHHeM nJra3Mbr r{cKpoBoro pa3pr Ia v yO-

I,I3nfIeHI,IeM, TaK n Ans pul3pa6o'rru HoBbrx H coBepueHcrBoBaHnfl, cyuecrByroqnx cnoco6oe

Tepanrln Ha ocHoBe $usuro-xl,IMl4qecKnx Sarcropon. Pesyrsraru pa6oru Moryr 6urr

rIcrIoJIb3oBaHbI B o6pasonareJrbHoM nporrffie npn npoBeAeHr4ri reoperr,rqecKnx rr

[paKTnrrec Kr{x gaHrruir no S ras uo Jro r H H, 6 uo$ nrnxe, 6uox vrMkrkr.

Xa pa rrepncrn Ka ocHoBHoro coAepzrcannq Ancceprarln H

,{r,rcceprarll4oHHiur pa6ora Axnnosofi - E.B. coAepx(HT BBeAeHr,re, Tpr{ rJraBbr,

3aKrloqeHue, BbrBoAbr H crrucoK nlrreparypbr. O6rqufi o6reu Alrcceprar\ur4 cocraBJrrer 136

crpaHHII, BKJIIoqat 17 pHcyHKoB H 8 Ta6rHII. Cnncor Jrr,rreparypbr npeAcraBJreH 245

HCTOTIHHKAMH.

B nepnofi rJraBe, BKrroqarcuefi o6sop nuTeparyphr, rrpeAcraBJreHbr u o6o6ulenrr

coBpeMeHHbre AaHHbre no reMaruKe MexaHn3naa 4eftcrnur piBnnqHbrx gJreKrpoMarHr,rrHbrx



QarcropoB Ha KJTeTKLI xr4BbIX opfaHr{3MoB, B ToM rrucre KJrerKr4 r,rMMyHHofi cuc'reMu. AsropoM

AaHo onucaHr,re naop$oQyHKrluoHaJrbHbrx oco6ensocrefi nepnroHeaJrbHbrx naarcpo$aron B

HopMe Lr nocne eogAeficrBkrfl gJreKTpoMarHr,rrHbrMu Qarropanan. llpune4eHu ocHoBHbre

cBeAeHHfl o6 YO-r,rsryr{eHHH vt, ra3opa3psAsofi nJra3Me v npeAcraBJreHbr HMerorqrlecr B

nr,rreparype AaHsue o6 rdx Bo3Aeficreun Ha MaKpo$aru. O6sop JrrlTeparypbr Aaer xopomee

rrpeAcraBJreHne o6 usy.raeuofi npo6nenae H o6ocHosbrBaer ueo6xoAr{Mocrb npoBeAeHr4t

rrpeAcraBJreHHbrx n padorc 9 KcnepuMe HTaJrbHbIx HccneAo saHuir.

B fnase 2 npuaeAeHo otrncaHlre HcrroJlb3oBaHHbrx n pa6ore Marepr{aJroB r4 ueroAon. B

pa6ore sosAefictsue V@-nsnyqeHr4eM u ra3opa3pr4uofi nrasl,rofi Ha rvraxpo$arn

ocyqecrBJrrJrocb c I4cnoJIb3oBaHr4eM pa3nlIrIHbIX pexs{MoB KaK in vitro, TaK H in vivo. !w,
H3yqeHpilr crpyKTypno-QynKrrr{oHtubHoro cocrorHrlfl repr{ToHeaJrbHhrx rvrarcpo(farou

I{cnoJIb3oBaH KoMnJIeKc coBpeMeHHbIX 6uoxnnanqecKux, 6uoQr,ranqecKl,Ix, qI,IToJIofI,IqecKux u

KyJrbrypaJrbHbrx MeroAoB. AnropoM ucnoJlb3oBaHo coBpeMeHHoe o6opy4oBaHr,re AJrr na3epHofi

raHtepQepeHrlr{oHHofi rrrurpocKonl4l{, cneKTpo$oronae'rpuu, $nyopnMerplur, JrroMr{HoMerpr{Lr.

MgroAu r,rccneAo Bay^vrfl, aAe KBarH bI rlo craBJIe HH bI M 3aAaq aM .

fraea 3 nocBflrqeHa ronyr{eHHbrM B xoAe Al{cceprarlnosuofi padoru co6crseHHblM

p$ynbraraM. Ha nepBoM grane HccneAoBaHnfl, rro pe3yJrbraraM orleHKr,r IIHToroKclrqecKI4x

sQQerron Y@-nsnyreHnr yr ra3opa3psAnofi tIJIa3Mhr B orHorueHr.{u nepr{ToHeaJrbHblx

rraarcpoSaron B 3aBHcHMocrH or AnHTeJIbHocrH sosAeficrnur aBTop Aenaer 3aKrrcqeHue o

3HarIr,rreJIbHoM cHLDKeHHvt Lrriclra KJreroK ToJIbKo Ha nocJre Anr,rrenbHoro eosAeficrnur (6onee

300 ceryna). Ha AaHHbrx cpoKax raKxe npoAeMoHcrpupoBaHo u3MeHeHue naopQorornqecKrD(

napaMerpoB KJreroK: yMeHbrrreHne Qasonofi Bblcorbl Lr yBenr,rqeHrie cpe4nefi nnoqaAn.

flanee nprd cpaBHeHprr{ BtrkrflHvtfl L{c[oJIb3yeMbIX sosAeficrsufi Ha runnAssrfi cocraB

BbrrBJreHo 6olee paHHee cHr,rxeHr,re KoJruqecrBa QocSorranl{AoB }I rroBbrrrreHHe coAepxaHus

gQ"po" xoJregrepnHa npn HcnoJrb3oBaHI,rH ra3opit3psAHofi nJIiBMbr rro cpaBHeHnro c yO-

H3n)ryeHHeM. llpn aHirJrn3e oKHcJrnTerrsofi _r'ro4nQnKaunn 6erxon aBTopoM noKa3aHo

rnrrorunpoBanHoe odonun rHraMH sosAeficreHfi cyulecrBeHHoe HaKonJIeHHe

DrHKo3Enr{poBaHHrx 6elxoB, Ho He xap6oHnJlbHhrx Hx rrpoH3BoAHhrx. llpn 3ToM HaKoruIeHHe

Hrr{xo3nnnpoBam{ED( 6enxon nponcxoAnrro }DKe Ha pa}rHro( cporcil( eosAeficrBnr. Annopot.t

HoclteAoBaHa unxpoBr3Kocrb s o6racrn nHnHA-nHnHAHhIx KoHTaKroB uerrrbpaH H Bbrf,BJIeHo

ee noBbrrtreHue npu AJrHTenbHhD( gxcno3urrurx npn o6orD( TH[ax sosAefigrBufi. OAHaxo s

odlacrn 6eaox-nHm{AHbD( KoHraKToB MHKpoBfl3Kocrb pocna pKe nocJre 30 ceKyI{A



gKcno3r{rlr,rn, AeMoHcrpupyg 6oree 6ucrpsrfi orBer Ha Bo3Aeficreue rcax Y@-H3nf{eHr4eM, TaK

vt ftBopa3psAnofi nraslrofi. AHarus rragpo(po6Hocrn yrJreBoAopoAHoro cJror rraena6paH

noKa3iul, rrro Ha no3AHHx cpoKax nogAeficrszs rtpn rdcrroJrb3oBaHnu rrJra3Mhr 3HaqeHu.rr

AaHHoro rroKunareJrr cHt4)r(arorcs, a rpu ucrloJlb3oBaHlru YO-urnyqeHnfl pacryr. Aerop

AeMOHCTpr4pyeT noTeplo cHuuloBblx KIacJIoT KJIeTKaMH npw Anr{TenbHbrx 9Kcno3r,rquf,x rr

rrpeAnonafaeT cHrlDr(eHr4e cnoco6HocTrr K KreTor{HoMy Bar,rMoAefi crsurc.

Cne4yroulldM luaroM pa6orsl 6rrro I43yqeHI4e BlruflHrz'fl, H3nyqeHur rrJra3Mbr rr yO-

H3n)ruIeHI,Ifl Ha QyHrrlnoHaJrbHoe cocroflHI4e nepuToHeilrbHbrx rvrarcpoSaron. Anroporr,r

noKixlaHo, qro Ha paHHr,rx cpoKax eosAeficrBllt Y@-rEsnyqeHlreM 14 fuBopa3prgnofi nlasuofi

BpeMeHHo rroBblluaercr aAre3uBHafl cnoco6nocrb KJreroK. B AalruefiureM Ha6ruoAaercr

yMeHbIIreHHe AaHHoro rroKrnareJrr. llpo4errroHcrprrpoBaHo cHuxeHue aKrr,rBHocru

MHeJIo[epoKcH,qiBbI Ha rro3AHHx cpoKax sosAeficrBvrfl,. BnrueHo, qro pocr ypoBHt

cnoHraHuofi JIIoMHHoJI3aBHcnnrofi xeMI4JItoMHHecqeHrlr4r,r, orpaxarcuefi coAepxaHrle

aKTuBHbIx Qopu KHcJIopo4a, 6ur BpeMeHHbIM B cnyqae sosAeficrBnyr vsilyqeHneM nJra3Mbr H

AnI{TenbHhIM rIpH sosAeficrBnl,I Y@-usnyqeHueM. llpu 3ToM noAbeM r4HAyrluposaHHofi

xeMHJIIoMHHecqeHIIHI{ co[poBoxAaJl ToJIbKo paHHHe cpoKr{ rocJre o6oux rlrrroB sogAeficrsuia.

3anepurarcIrluM grarloM pa6orsl 6uro HccneAoBaHHe oTBera rreplrroHearrbHbrx

uarpoQaroB Ha sogAeficrBne rrJra3Mbr HcKpoBoro pil3pr Aa in vivo. Anroponr noKa3aHo, r{ro rpu

nH6pauHux pexr,rMax )Ku3Hecloco6uocrr KJreroK cyrqecrBeHHo He H3MeHrercr, TaKXe

HeH3MeHHbrM ocraercfl coAepxaHue cr,riuroBbrx KHcJror Lr aKrl,rBHocrb Mr{eJro[epoKcr{Aa3u. llpu

3ToM aAre3HBHHe ceoficrBa KJreroK, a raroKe r,rx QaroqvrapHafl, u uera6oJrnqecKafl aKTHBHogrb

ycr4lmBarorcf, npl{ rpexrcparuofi o6pa6orrce AnI4TenbHbrMH oKcrro3rarlnrMr{, rrro Moxer

cBnAerenbcrBoBarb B tronrcy arffHBupyroIr1ero 4eficrnnr AaHHbrx pex(r{MoB B orHorrreHun

naalcpoQaron.

flonyuenHble B pa6ore pe3ynbrarbr cncreMarl,I3r4poBaHhr r,{ npeAcraBJreHbr B Br,rAe cxeMbr,

Hnnlocrpnpyrouefi nyrl4 perynupoBaHufl rlpoqeccoB cHHXeHr4fl krrrr4 noBhrureHr{fl

SyHxquouamHofi aKTHBHocrr{ [epuroHeaJlbHblx rtrarcpo$aroB rrocJre sosAeficrButfl, rrcnyqeHueM

NJIA3MbI.

3arrreqaH nfl v Borrpocbr

B pa6ore BbIflBJreHbI pil3Jrnr{I,Ir B orBere rlepnToHezlJrbHbrx rtrarpoQaroB Ha eosAeficrsHe

uasMofi B 3aBrrcuMocrrr or ero rrpoAoJrxnreJrbHocrn. florca3aHo, qro rtpn KparKoBpeMeHHoM



Bo3AeficrBr.{H [peo6laAaror npoqeccbr, xapaKTeprcyrcuue aKTHBaUHIo KJIeroK, TorAa KaK npl{

Anr,ITenbHoM Bo3Aeficrnuu san6onee 3HaqHMbIMI4 flBJIflIorct ilpoqeccbl AeaKTvrBallkrr4 H rlorepu

xr,r3Hecloco6Hocru. MoxHo Jrr{ npeArronoxr4Tb nocneAoBareJrbHocrr co6rrruit, npu roropofi

yxe aKTHBr4poBaHHbre KJrerKr.r ilpn npoAonxarcqeMcfl Aeficrsnn cruMyna reptrrcT aKrrlBHocrb

u ru6Hyr?

flpu onracaHun MeroAurc in vitro 3KcrrepuMeHToB 6rrro 6rl saxHo yKa3arb, rrpoBo glnntr4cb

Jrr{ H3Mepenvrfl HerrocpeAcrBeHHo rrocire eosAeficrBnfl u3nyqeHl,IeM rIJIa3MbI ra VO-HsryqeHI4eM,

ln6o trocire o[peAeneHHoro BpeMeHHoro r,rHTepBilna. tlepes KaKoe BpeMf, nocJre oKoHqaHLIJI

sosAeficrsvfl. vrsy'uail,rcb Bce [apaMerpbr B sKcrIepHMeHTax in vitro?

Pesynrraru MTT recra nocne sogAeficrsvx in vitro (pnc. 4) norasaJru rrocreneHHoe

cHrlxeHue rrporleHTa xr{3Hecnoco6uux (naronnBrrrnx QopnaasaH) KJreroK c noBhrrrreHneM

BpeMeHH sosAefiffBr4fl.. C .reld Moxer 6u'rs cBt3aHo raKoe cHr.rxeHue? llpearroiraraercs rn6eru

KJIeroK, npeKpalqeHl{e Iax AeneHufl vrlrr4 cHLIxceHHe uera6orHr{ecKofi arrunHocru?

B qeM [pr4rrr,rHa paztuuuft, [onyqeHHblx B in vitro v in vivo sKcrlepnMerrrax rIpH

H3yqeHHH rrnToroKcnrrHocrn, rrpoqeccoB AecuurnpoBaHufl KJreroqHux ueu6poH, aICTI,IBHocTH

MHeJronepoKcHAa3bI rrpn cxoAHblx pex(I,IMax gosAefi crsus?

HsroxeHHbre 3aMeqaHns He flBJrflrorcfl npuHrrn[rrzurbHbrMr,r 14 He cHuxaror o6Iqero

noJroxuTenbHoro B[eqarreHufl or pa6orrt.

3ar.ttrc.reH[Ie

flucceprarluoHHafl pa6om Apxranonofi EereHr,ru Bra4nunpoBHII <CrpyrrypHo-

SyHxqraoHaJrbHoe cocroflHr,re MoHoHyKJreapHbIX rrep]rroHeuulbHblx KreroK rIocJIe sosAeficrsnt

r,r3nfreHlreM rura3Mbr r{cKpoBoro pa3pflAa u VO-[sn)ruIeHLIeM) tBJlflercq 3aKoHr{essofi HaftHo-

rnalr,r$raxaquouHofi pa6orofi, n rcoropofi coAepxl{Tcfl peIIIeHIie 3aAaqu llsf{eHut orBera

KJreroK nrrruyHuofi cucreMbr Ha sogAeficrsne (pnsrarco-xlIMI,IqecKI,IMI{ Sarroparrau. Pa6ora

xapaKrepr{3yercfl 3HaqHTelnHofi HayuHofi HoBH3Hoit, ee pe3ynbraTbl AocroBepHbl H HMeIor

ilepcrrercrnBbr npaKrnqecKoro rrpr.rMeHe n t. K HecoMHeHHbIM AocroI,IHcrBaM

Ar{ffiFrar{uosHofi paboru cneAyer orHecrn urupoxufi crteKrp pa3nl,ItrHblx MeroAuqecKl{x

no.Q(oAoB, [o3BoJrHBrtrrD( npoBecTr,r KoMnneKcHoe HccneAoBaHHe cTpyK[ypHo-

QyHnuloHaJrbHoe cocroflHn.fl MoHoHyKJreapHbIx KJIeroK. OcHosnrte peyJlbrarhl pa6otrr

ony6nnxoBaHhr H HeoAHoKparHo npeAcraBJItJII,Icb aBTopoM B paMKax yqacrl4fl B

xonQepeHrlnfi. Pa6om HarrncaHa AocrynHblM u noHflTHbIM t3bIKoM, xopouo



crpyKrypupoBaHa, rlJrJrrocrpr{poBaHa cxeMaMH vI prlcyHKaMr4. Anrope(pepar orpaxaer

ocHoBHoe coAepxallwe AHccepTar\uu.

llo aKTyzrnbHocrr,r, uayuHofi HoBH3He, Teopernqecrcofi u npaKTprr{ecrofi 3HaqnMocrr.r

pa6ora rroJrHocrbro coorBercrByer rpe6onauvtflM) npeAbflBJrfleMhrM K KaHAlrAarcKlrM

Ar{cceprarluflM <<floroxeHr{eM o rrpucyxA eHukr yqeHbrx creneuefi>>, yrBepxAeHHbrM

nocraHoBJreHr4eM llpanureJrbcrBa Poccuficrofi OeAepaquu J\b 842 or 24.09.2013, a ee aBTop,

Apxunona EsreHtlq BraAr,rMHpoBHa, 3acJryxuBaer npr.{cyxAeHnfl, yuenofi creneHu KaHAHAara

duororuqecKux HayK rro ctrequzrJrbHocrra 1.5.5 - $nsuoJrorrlfl qeroBeKa r,r xr4BorHbrx.

OSuqnanrunfi orroHeHr:
Crapruufi HayrHufi corpyAHHK
OrAera pa4noQu3lrrrecKux MeroAoB
B MeArrqnne I,III@ PAH,
KaHAr.rAar 6uororuqecKl4x HayK &r AHHa feHHaAreBHa Opnona

floAnucr Opnonofi AuHu feHHaAresH
VqeHnfi ceKperaps HIIO PAH,
KaHAr,rAar Qusr.rrco-MareMarnrrecKrax Barepsennu KoproKr,rH

16.05.2022

(De4epanbHoe rocyAapsrBeHHoe 6ro ue <OeAepamHufi
uccneAoBareJrbcKufi qeHtp Hucruryr TIpHKJIaA nrn Poccnficrofi aKaAeMHr{ Hayo
(Hno PAH)
A4pec: 603950, r. Hnxurafi HosropoA, yn. Ynsruoea, 46.
Tere$on: +7 (83l) 416 4804
E-mail: ag.orlova@mail.ru


