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O$nqua-urHoro onrroHeHTa o Ar4cceprarllronnofi pa6ore

Ka;runnna Pouana Cepreenu.ra

Ha TeMy

(K O ME IIHAT O PHbIE II OAXOAbI K C O3AAHI,IIO CIIE IIU O I,IIIE C KI,Ix

XITMEPHbIX AHTTITEHHbIX PEIIETITOPOB T-KJIETOK I,I

METOAbIpETyJItIpOBAHI,Ifl T,IXAKTIIBHOCTT4>

rlpeAcraBnennoft K 3arrlrrre Ha cor4cKaHde y.renofi crerreHr.r

KaHAr4Aara 6uonorz.recKr4x HayK

no cnerlrraJrbnocrra 1 . 5.3- - Monexynnp lrras, 6uotorus

luccepraqr,Is PolvraHa Cepreenuqa Ka-nraul4Ha - KoMrIJreKcHoe r,rccJreAoBaHr4e, rrocB.rrueunoe

co3AaHI4Io HoBbIX MeroAoB Ia nou6unaropHbrx rroAXoAoB Ars noBbrmeHr4s ypoBux eSSer<urBHocrr{ r4

6egonacnocrra CAR-T repanklrl B JleqeHr4r4 oHKonorr4rrecKrrx :a6orenauuft. B pa6ore onr4caHa

nlar$oprvra gnx or6opa onyxonr-cnequ(fuuuoro CAR [porr4B B-rletoqnrrx lzuQoM; c rroMorrlbro

rIpoAyKIII.Iu BnytpuKneroqHoro 6ronaropa PD-l rroKinaHa Bo3Mo)KHocrb r,rMMyHocylpeccrrBHofo

Aeficrsus PD-LI Ha CAR-T KnerKrI; pa-spa6oraua perynrapyeMiur MoAyJrbHar crrcreMa CAR-T Ha ocHoBe

6elronofi [aphl 6apyaza-6apcrap, [pla3nannofi rroBbrcrrrb 6egonacnocrb rrprrMeHenus CAR-T repanuu.

Arcryanrnocrb reMbr BbrrroJrrreHuofi padorsr

llepe4oerte Aocrl{xennfl.B Tepantwr ouKororuqecrNx sa6onenanufi ocHoBaHbr Ha r,rcrroJrb3oBaHnr,r

MoHoKJIoHilJIbHbIx aHTrrreJI I4 aAorITtIBHofi rauuynoreparrr4l,I. Halt6onee flporpeccrrBHbrM HarrpaBJreHr,reM B

I'rMMynorepanvtr pata flBlrsercfl rrpr4MeHenr4e CAR T-r<reror. Cyrr eroro noAXoAa 3arrroqaercfl B

renerra'Iecxofi tuto4u$uraqnu T-xlerox nauueHTa vrrn 3lopoBoro loHopa reHoM xr4MepHoro

aHTI4reHHoro peuerlTopa, noroprrft pacrro3Haer ,o[]xoJreBrre ,ar{Tr4fenbr BHe KoHTeKcra fJraBHofo

KoMrIJIeKca fl{crocoBMecrl4Mocrl{. CAR, nsaunro4eficrBys c Mr4[reHbro, 3arrycKaer crrrHirJrbHbre KacKaA6r



BHyrpI,I CAR T-rneroK, gro rlprrBoArrr K r4x aKTrlBa\vplV rlr{ToroKcr4qrHocrrr rlporr,rB KJreroK unurenefi.

KnraHlaqecKr{e I4crIbITaHIat CAR, HarrpaBneHHoro nporrrn B-nrau(poqr.rrapHoro aHTr,rreHa CD19, rroKa3aJrr4

BblcoKyro s(p$er<runnocrb npr4 JreqeHrlr,r pe3rrcreHTHbrx K xr,rMrrorepa[r{r{ orryxonefi B-rneroqHofo

rlpol4cxoxAenvfl. OInaxo raKas. Tepanu-s He JrrrrrreHa rr cepbe3Hlrx no6oqnrrx s(f$erroB, cBr3aHnhrx c

HeKoHTpoilapyeuoft axrunaqrzefi [poBocnrlnr4TeJrbHbrx rlr.rroKt4HoB (uraroxunonrrfi nnoprr.r) v

necueqtr$raqecrofi ul4ToroKcr,rrrHocrbro. llpuue.rareJrbHo, KJrr4Hr{qecKr4e r,rcrrbrraHr,rr aAonrannofi

I4MMyHorepanvwr corurAHbrx onyxorefi, K cox(iureHrrro, He rroBTopr.rnr4 ycrrexa CAR repanuu s o6racru

reMaToJIofI4qecKLIX on)axoJIeBbIX sa6oresaH[fi. OcuoeHofi upuuraHoft HeyAarr rrpt4HfiTo cqrrTaTb

I4MMyHocylpeccl4BHoe 4eficrnue olyxoneBoro MrrKpooKpy)KeHr4f,, rereporeuHocrb conr{Airrrx onyxorefi

I4 cnoxHocrb rIoI4cKa auTr4feHoB-urarueHeft, Koropbre rrprrcyrcrByror He roJrbKo B nopa)KeHHbrx rKaHrx,

Ho raKxe IIrI4poKo paclpocrpaneubr rt B 3AopoBbrx rKaHsx. Pasnurue rexHoJrorr4rl 14

ycoBepllreHcrBoBaHple MeroAoB nonyqenvs v [pr,rMeHenr,rr reHHo-r4HxeHepubrx T-rleroK,

rvro4u$raqr.rpoBaHHblx xr4MepHbrM aHTrifeHHbrM perlenropoM (CAR), flBrrnerefl oAHr4M Lr3 caMbrx

lepcleKTI{BHbIx uanpauenuft nepcoHanr{araponauuofi MeAr4rlr.rHbr, ocHoBnbre 3aAarru Koroporo

cocpeAororleHbl ua pa:pa6orxe HoBbrx aApecHbrx, nrrcoxos(f$eKTrlBHbrx v. 6esonacHrrx MeroAoB

Tepam{rl oHKonorllvecKr4x ga6onesaHusMr4 c Mr{Hr{MaJrbHbrMtr uo6o.{Hrr]ur s(f$ex:rarran.

OcnoeHrre Hayrrlrbre peyJrbrarbl, rloJryqeuHbre aBTopoM n pa6ore

C npvueueHlreM npI{HIII4[oB rou6uuaropnoft xznruw u 6ttottofnr,r co3AaHa rexHoJrorlrfi

rronyqeHl4t nepconu(purlr{poBaHHbrx xnMepHbrx aHTr{reHHbrx peuerropoB 4nr 6opr6n c .nuu(poMaMr4.

lloxasano, qro rlonyqeHHble BblcoKocuequSraunrre CAR-T gnrlMr4Hr.rplror orqrxoneBbre KJrerKrr c

e(p(perrrannocrbro, cpannuuofi c CAR, HarIeJreHHbrMr{ Ha CD19, a BpeMr nonyqeHr4{

rlepcoHanu3l4poBaHHofi nouyrxqulr CAR-T Inr repanrru colocraBr,rMo c KJraccrrqecKr4M rroAxoAoru. Ha

ocuoBe oAHoAoMeHnux VHH aHTI4TeJI co3AaHbr ueu6paHnrrfi u nnyrpnxnero.rnrrft 6loraroptr PD-l, ra

3KcrIepI4MeHTilJIbHo rlpoAeMoHcrpl4poBaHo 3HaqeHr4e 6urtrrca nonoxtrrreJlbHbrx vI orpr4rlarenbHbrx

cl4rHanoB !.nfl noAAepxaHl{r (pynrquouamHofi aKTr4Buocrrr CAR T-xnerox. Paspa6orana

yHllBepcanbHas MoAy Irblafl cl4creMa Ha ocnoBe nucoxoaS(fr4uHoro nsazuo4efi crBprs. pz6onyxneasu

6apHa:rr c ee r.rsrra6l4TopoM 6apcraponr, rro3BoJurroilIar KoHTponr4poBarb aKTrrBHocrr CAR T-xneror e

3aBr4Cr{MOCTr4 OT KOHrIeHTpaUr{r.r MoJreKynbr-[ocpeAHrrKa 4apnzn-6apHi]3br.

Honulna nccJreAoBanufl, u rroryrrcH.gbrx p$yJrbraroB

B sToM KoMrIneKcHoM IlccJIeAoBaHr4r{ paspa6o:ran MeroA ayrorcprauHofi ceneKrlr.rrd

HarlpaBJr{Ioqero rrerlTvrra v3 nenrraAHofi 6z6rnorerv 1rrfl CAR nporzs B-xrero.rnoft nulrsourr.

3rcnepuueHTaJlbHo rpoAeMoucrpr4poBaHo, qro raKlre CAR-T KJrerKr4 cnoco6urr e(p(ferrunHo



gnIlMI4HI,IpoBarb orryxoJreBbre KJrerKr,r KaK ex vivo, TaK ra in vivo cpaBur{Mo c CAR-T KJrerKaMr4,

cneqra$u.rHblMl,I K CD19. Bnepnrre rroKa3aHo, rrro oAHoAoMeHHoe VHH Mr4Hrl-aHTr4TeJro, crrequQuunoe

r PD-1, Moxer 6rrrr racuoJlb3oBaHo an-a eQ$erruBHoro 6norcnponaH[r 3Kcrrpeccvrkr PD-I. Pesylrrarrr

[onyqeHHble s grofi qacrl4 rlccneAoBaHul, :nar:ts7Ho AeMoncrpr.rpyror ueo6xo4N*rocrr co6lroAeHr4t

6alanca noJIoxI4TeJIbHbIX lr orpl4qareJrbHbrx crrfHiuloB Anr [paBlrlrnofi aKTvBarryrv CAR T-rneror.

Coe4ana I4 3KcnepuMeHTiLIIbHo BanrrAr4poBaHa yHr{KiurbHafl cr4creMa perynrur4rr aKTr4BHocrr.r CAR T-

KJIeroK Ha ocHoBe n:anuo4eficrBrrs.6apua-:u c 6apcraporrr. Hayvuax HoBr43Ha r.r HayqHo-rrpaKTr4qecKas

3narrr,rMocrr pa6 orrr He Bbr3brBaror conaneHzfi .

Crenenr o6ocnoeaHuocrrr HayrrHbrx uoroxenufi,

BbrBoAoB rr peKoMeHAarlufi, cQoplrynupoBanHbrx B Aucceprarluu

HayrHsIe rloJroxeHllt, BbIBoAbI I{ peKoMeH rarJurv, c(foprrrynupoBaHHbre B Ar4cceprarlr4r4, sBnrrorct

o6ocnoeaHHblMl4 vI rIoATBepxAeHbr ny6nraraqurun aBTopa rro reMe rvccepraqrztvr B prAe

nrrcoropefiTr.rnfoBbrx xypHirnoB.

.{ocronepnocrb Hayqlrblx noJror(ennfi , BbrBoAoB, penoMerrAarlufi

,{ocronepnocrb HayrIHbIx IroJloxeuufi, nrtHocrlMbrx gn 3arrlr,rr], c(poprraynupoBaHHbrx BbrBoAoB r{

rIpeAnoxeHHbIX peKoMenAaqrEfi, orpax(arc[Iflx lonyqeHHbre B xoAe Br,rloJrHeHr4s Ar.rccepraqraoHnofi

pa6orrr Hayquble Aocrl{nteHl4s., He Bbr3brBaer colraneunfi. B pa6ore'6ruu rrcrroJrb3oBaHbr a.4eKBarHbre

HafrHo o6ocuonanHble SxcrleplrMeuTiurbHbre rroAXoAbI, a raKxe MeroArr crarrrcrr4qecrofi o6pa6orr<u

pe3ynbTaToB.

Crpyrcrypa r.r o6repr paOorrr

fiuccepra:llux Kalunnna Pouana Cepreeeuva r43noxeHa Ha 140 crpaHr4rlax reKcra vr

npeAcraBnter co6ofi pyKorll{cb, rlocrpoeHnyro 14 o(fopuleuuyro no cxeMe, npuuxrofi Ars AaHHofi

Sopnrrr npeAcraBneul4-fl Al{cceprarlr4r4. Ona srsrroqaer cneAyrorqr4e ocHoBHbre pa3Aelrr: <<BneAeHr4e)),

<O6:op nl4Teparypbl), <Marepvanrr il Mero4br)), <Peeymraru v rrx o6cyx4eurae>, <<Brrno4rr>>,

<flepeveir coKparrleHI4fi>>, <<Cnr,rcor nr4Teparypbr) (co4epxur 255 ucto'ruuxon) u <Enaro4apHocrr{)).

Jlureparypnrrft o6:op no4po6uo onrrcbrBaer crpyKTypno-$yrrquoHaJrbHbre oco6ennocrr4 xr4Mepubrx

aHTI4reHHbIX peqelropoB, ocHoBHhrx MeroAoJrofnqecKr4x rroAXoAoB, cBr3aHHbrx c ux nonr{eHr{eM, a

TaKXe npo6nelrrr CAR-T repankrr4 I4 Bo3MoxHrre cnoco6br r4x pe[reHrlr. Ocnonnas coAepxare rrb:nas

qacTb c pe3ynbraraMl{ I4ccJIeIoBaHvIfl. rz ux o6cyNAelrueM pa3AeneHa Ha rpr4 qacrvL Ka}K2Las. r43 Koropbrx

rIocB-t{IIIeHa pa3HBIM 3Ta[aM pa6oru. llo4po6no orlucaHbr MeroAbr ra brcnepraMeHTaJrbHbre noAxo4br,

npI4BeAeHbI ccbIJIKIl Ha paHee ony6maronaHHbre nporoKonhr, a raKxe rrpeAcraBneH cpaBHr{renrnrrfi

aHaJII'I3 OCHOBHbIX pe3ynbraroB rro reMe Ar4ccepTarIr4oHHOrO V'cC]ir)IiOBAHVTfr C Apyfr4Mr4



oly6nr4KoBaHHbrMra r4ccJreAoBaHvflMvr. Pyrouzcn unnlocrpr4pyer 40 pr4cyHKoB u 6 ta6r'uq. B pa:4ele

<3axnro.reur4e) rroABoArrcfl r4Torr,r BbInoJrHeHHoro r4ccJreAoBaHr4fl n orr[caHbr peKoMeHAaIII4I4 pr

[epc[eKTr4Bbr, Kacaroqr{ec-f, 4amnefiurefi pazpa6orKl{ TeMbr. PasAer <Bunogrr> cyMMrrpyer uIaBHbIe

Aocrlrlrenr4r, Koropbre orpaxarcT ocuoBHbre pe3ynbrarbr Ar4cceprarllroHHoft paOorrr rr Jlorl4qecxrl

COOTHOCTTCT C [OJIOXeHIrttMIiI, BbIHOCI4MbIMI,I Ha 3aIIII4Ty, a TaKXe UenbIO V 3A!.aI{.All{I4 I,ICCJI€AOBAHVII

(pa:4en <Bne4enue>).

Oqenrca coAeplxanrrfl Ar.rccepraqraonnofi pa6orbr

Co4epNanue Ar.,rcceprarluonnofi pa6otrr Karnnuna P.C.,. flpeAcraBnennofi K 3aIrII,ITe Ha

cor4cKaur.{e yuenoft crerreHrr KaHAr4Aara 6uorornqecKrlx HayK rro cnerlr4ilrrbHocrr4 1.5.3. - Morerympuaa

6nonona.a, orpaxaer ocHoBHbre pe3ynr,Tarbr, [pelrMytuecrBeHHo yxe ony6nraxonaHHbre rro reMe

Nccne4onanufi n poccuficKr4x r4 Me)KAyHapoAHbIX vs4anvrflx. B rIeJroM, [onyqeHHbre pe3ynbrarbl

npr.rBeAeHhr B coorBercrBrrrr c rorrarofi 3iurBJreHHbrx rlen[ vr 3a4aq Ar4cceprarlraonnofi pa6oru. OAnaro

ecrb prA gaueqanuft, Bo3HI,IKrIr[x B xoAe B xoAe [potrreHllt pa6orrr:

1- B pa3lene nrrreparypHoro o6sopa, [ocBrrrleHHoro npo6neuana CAR-T reparrr4vr,

o6cyxgarorcr cJroxHocrr4 JreqeHr4.f, conl4AHbrx orrlD(oreft. OAnar<o Bce paccyNAenzs o6

ofryxoneBoM Mr4KpooKpylr{eHrrr4 v ero cynpeccopHor4 aKTr4BHocrr4 cBoArrct K

IaMMyHonofrdqecKr,rM KoHTponbHbrM ToqKaM vr nr4faHA-peqerrroprrBrM n:arauo4eficrBl,ItM

Me)Iqy olyxoneBbrMrr lr CAR-T KnerraMr4 6e: ynorrranannfl, onyxonb-accoqlrr4poBaHHblx

uarpoSaroe, $ra6po6nacroB rr ceKperopHoro KoMrroHeHra (SASP). Kpoue roro, oAHraM rr3

HexeJrareJrbHbrx no6oqnrrx e(f(fexron, cBr3aHHbrx c CAR-T repanuefi, yrroMr4naerct

(IlvroKlrHonrrfi ruropM), Ho ne o6cyN4aercr cyuecrByroqar [paKrvna vrn [epcneKTr{Ba

npLIMeHeHus. aHTvt-\nrorlanoeofi Tepanw Anr KoHTpons qpe3MepHofi npoqyxrlr,rlr rIr4ToKI4HoB

(rcaxzx?) npr4 c CAR-T reparrr4r4.

2. B pa6ore HecKonbKo pur npr4Bo4vrrcfl. Te3r{c, trro pircpa6oraHnas ayroKpr.{HHafl, cxcrev'a

or6opa rIerITI4AoB B KJlrrnl4qecrofi npaxrure 6y4er rro BpeMeHr4 corrocraBrrMa c xnaccuqecr<ofi

CAR-T repanraefi, ornaKo aBTop He rIplIBoAr4T BpeMeHHhrx opr4enTr,rpoB. Crolrro BpeMeHrr

rrznorerl4qecKl4 3aHr{Maer rronfreHr4e CAR-T KneroK c MoMeHTa B3flTvrfl. 6uoncuu y

naqnenra? B cryuae ayroKpr4Huoft cererqvvr Ha Puc. 12 (Pzc. 1 anrope$epara), recr na

caMoaKTIzBaIII4ro npoBoAt4Tcr n lpopnrare eAr4HrlrrHbrx KJreroK? B nporuBHoM cnyqae, rAe

raparTvrs. Toro, rrro co6paHHrrfi B-xrero.rHrrfi peqerrrop Ha oAnofi KnerKe He

rlpoB3al4Mo4eficrnyer c ur4Knolelrr.rAoM B cocraBe CAR na cocegueft rlerre?

3. Puc. 17 (Puc.4 anrope(fepam) CAR-T rnerru BBoAr,r.rrr4'qepe3 17 gyeia nocne BBeAeHr4t

oilyxoneBblx KJIeroK. llpra erou pa3Mep ofiyxonu n eroft nperrrennofi ToqKe cocraBJr{Jr ao 50

nau3 (ro ecm, $axu4qecKll orllxonu 6rrrn oqeHb MaJreHbKrrMra), a nrrxraBaeMocrb rrrrrmefi



rocJle CAR-T cocraBJrflJra Bcero 20o/o. CxotbKo MLrrrefi 6uno e xaxAofi rpynne? r{ro 6yaer

ecJII4 BBecrrr KnerKr4 paHbrrre, KorAa elaAlaN,rofi olp(onr4 erqe Her? Ygawct Jrrr rroBbrcl4Tb

sS(pexrunnocrr? A ecru CAR-T BBoAI,ITr HecKoJrbKo pa^a? llo.reuy 6rua nrr6pana r4MeHHo

gTa BpeMeHHai{ ToqKa An{ BBeAeHus CAR-T?

flocrolrry gapnun-6apna:rr 6rrnlr 3Kcnpeccr4poBaHbr n 6arrepuansnofi cr4creMe, To KaK

KoHTponldpoBanocb Ha:rlrqr4e 3HAoroKcl4ua? B nporlrBHoM cJryqae, cxeMa BBeAeHrrg Aaprrrrn-

6apna": (6-rpauroe BBeAeHr.re B TeqeHr.re rvrecrqa) c Bo3Mox(HbrMr,r nprrMecrMr,r sn4ororcrana (n

KaqecrBe a4rronanra) coorBercrByer Knaccuqecroft cxeMe rrMMyHI43aIIran. Her Jrr4 TaKoro,

qro qacrb s$(pexra Moxrer 6rrrr cBf,3aHa c r4MMynoreuHocrbro 4apnun-6apua: vr

o6pa:onaHueu aurvren?

I,{ nocneAnee, NSG MrIIIII4 rlo3BoJltror I4crloJlb3oBarb L{x He roJrbKo B KaqecrBe peqrrrrr4eHToB

olyxoneBblx KneToK qeJIoBeKa, Ho I,I KJIeToK KocTHorO MO3ta, TO eCTb KCeHOTpaHCrInaHTaIII4t

onlxonl4 Moxer rrpoucxoAr4Tb Ha Soue unrarruofi ryuanragosauHofi rauuynuofi crdcreMbr

(vro no:noJlf,er orleHrrrb BKnaA orryxoneBoro oKpyxeHvs. v uu(franrrpzpyroqrx onyxonb

I4MMyHHrIX xneror). He o.reHr rroHrrHo I43 orrracaHrrr, KaK 6uno clenaHo e AaHHoft pa6ore?

Hecroltro MrlHopHbrx sal4e.raHlrft :

- Ha 6onrurr.trcree pucyHKoB c u:o6paNeHrr{Mr4 MraKpocKoru4r4 orcyrcrByer l,racurra6na-t

nrauefira u He yra3aHo yBenl4qeHrae. B qacrHocrrr, He rroHrrHo ecrb nvr pa3ilnarur B yBerlrqeHl{r4 Me)KAy

nenofi u npanofi rlaHeJlrro ua Prac. 14 (Puc.2 anrope(fepam), nepxuefi ra nraNnefi rraHeJrbro saPuc.16.

- pyccKos3blqHble ny6naxaqul4 crII4cKe nl{Teparypbr, a raKxe B crrr{cKe ny6nraraqufr. ayropa u

rrprrBeAer{br sa anrur.rficKoM r36rKe

3ar<;rro.renue

[uccepraql4oHHat pa6ora Karunnna Pouana Cepreenz.ra <xorr,r6uHaropHbre rroAxoAbr K

co3AaHI4Io cnequ(pu.recKl4x xrrMepHbrx aHTr{reHHbrx peqenropoe T-rreroK rr MeroAbr perynr4poBanvra vrx

aKTI4BHocrI4)), [peAcraereHHoft K 3aulr4Te Ha cor4cKaHrae yrenofi crerreHr,I KaHAr4Aara 6volorraqecxr.rx

HayK rlo crrelll4anbHocrra 1.5.3. - MonexyrflpHas.6uonorr.rx, ABIrlrercs. caMocrof,TeJrbHbrM ra 3aKoHqeHHbrM

HayiIHbIM I4ccJIeAoBaHI{eM, Koropoe BHocrar cyrqecrBesnrrfi BKnaA B pirBr.rrr4e HoBbIX MeroAoB r4

r<ou6nnaropHblx rIoAxoAoB An-a rIoBbIIIIeHr4r ypoBHx s(f(ferrraBnocrr4 ra 6esonacuocrn CAR-T repanrau n

reqeHlrl4 oHKoronzqecxux sa6oreeaHr,rfi. OcHoeHrre pe3ynbrarbr lr4cceprarllronnofi pa6oru orpaxeHbr B

fleqarl{ n 4 c:rarrrx, ony6nzxoBaHHblx B perleH3r4pyeMbrx vr3plalvnx, r4HAeKcr4pyeMbrx B MexAyHapoAHbrx

cl4creMax III4TI4poBaHrs Web of Science u Scopus (cpe4nufi rauuaxr-Samop IF:8.59), n rolr qrrcJre B

TaKr4x BbrcoKotrMrraKTHbrx )KypHanax rax Science Advances u PNAS,

4.

5 .



C4enanHrre 3aMeqaHr,rs He craBsr rroA coMHeHr4e Ha) {Hyro rleHHocrb rrpoBeAeuHoro

I4ccneAoBanras. Brrso4rr cQoprvrynr4poBaHbr KoppeKTHo r.r rrMeror 6raororN.recKyro 3Haqrauocrr. IIo

aKTyanbHocTI4 TeMbI, HaTIHOMy r4 MeToA[qecKoMy ypOBHro, KaqecTBy [onyqeHHbrx pe3yJrbTaToB,

o6renry lpoAenaHHofi pa6oru, nay.ruofi HoBIr3He u qpaKTr4rrecrofi 3HarrlrMocrr.{ Arlcceprarlus.Kanusuua

Polrana Cepreenzua rroJrHocrbro coorBercrByer Kpr.rreprrrM (n :ronr qracne rr. 9), ycraHoBneHHbrM

"lloroxesueM o rrpr4cyxAeHr4r4 f{enbrx crenenefi" (yrnepN4eno llocrasoBJreHr4eM llpanrarenrcrsa P(D

or 24.09.2013 r. Ns 842 c r{3MeHeHr.rruu llocranoeneHprfi llpaerarelrcrsa P(D or:2L04.2016 r. J,{b 335;

02.08.2016 r. Ns 748; or 29.05.2017 r. J\l 650; 20.03.2021 r. Jt 426; 11.09.2021 J\b1539), a ee aBrop

3acny)Kl4Baer flprrcyxAeHrls r{cKoMoft creuenn rro cleqrranbHocrr4 1.5.3 - <Molexynxpnafl.6uororns

Cornacna Ha BKnIo.IeHrre MoI{x [epcoHanbHbrx AaHHbrx B arrecraur4onHoe AeJro, p[BMerrlenpre B

I,IHrepHere H rrx Aanbuefimyro o6pa6omy.

O$uqna;rrnrrft onuonerrr:

KanAIaAar 6[ororu.recKl,rx HayK, ne4yrqzfi nay.rrrrft corpyrHr.rK na6oparoprrr4 MoneKynrpHbrx

MexaHIr3MoB I4MMyHI4Tera @fBVH l4r'cruryl MoneKynrpnofi 6uolorvrvvrM. B.A. 3nrenbrapATa PAY

IPYIIKAT Mapuua Cepreenna

A4pec Mecra pa6oru: ll999l,

@e4epa;rrnoe rocyAapcrBeHHoe

r{M. B.A. SnrelrrapAra

marinadru@gmail.com

dloanucr
Yqesrrfi cen
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Poccuficxas (De4epaqrax, MocKBa, r. Mocxea, yn BayuJroBa, xol',r 32.

6rorNeruoe frpexAeHlre Hayr(u l4nmuryr MoneKynrpHofi 6uonorufi

Poccnficrofi aKaAeMrlr4 HayK. Ten.: +79166775130; e-mail:

Eouapon A. A.
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