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orBera Me3enxr{MHbrx crpoMaJrrtrrbrx rclerox xa npor[N6poruvecxue crr.lMyJtbr c

IICI|OJTb3OBaEUeM aHaJrtr3a TpaHCKprrrrTOMa eArrHllrlHbrx KJreToIo),
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HayK no creqrlansnocrn 1.5.8 Mare]raru.recxaq 6uorortr, 6NonnQopuarnxa

AKTyaJrbHocTb TeMbr trccJreaoBaHtrf

{zccepraqzonnar pa6ora Ap6arcxoro M.C. "BrrscHeHne MexaHr,r3MoB

pa3Bll'tt4t reTepoleHHoro oTBeTa Me3eHxvMHEIx cTpoManBHEIX KJTeTOK Ha

npoQu6pmrzvecxr.re crr{r{ylrbr c [crroJrr,3oBaHueM aHaJrH3a rparrcKpr.rrrroMa

e.AllurrrHhrx Kreror" nocnrulena usyreHr.ro rereporeHHocrr.r crpoMaJrbHhn( KJreroK c

IrcrIoJIB3oBaHneM K;reroqHlrx MoAeJrei u lreroAoe PHK ceKBeHHpoBaHru e.U.rHurrHbrx

rureror (scRNA-seq). B noc.ne4rr,re ro,qEr BHeApeHreM MeroaoB scRNA-seq

IIO3BOJIIUIO CyqeCTBeHHO paCUUpr,rTS }fAlfn 3IfAIlX\ O COCTaSe CTpOMLI pa3JIIIrIHbrX

OpraHOB, a TaK)te O B3aI{MOmHOmeHI4tX MeXAy pa3II.IrIHbIMU Tl4 alvllj KJIeTOI( KaI( B

HopMe, TaK r,r rrpr{ pa3Bnrrrr{ pa3irrrrrH;rx rraroJro[rqecKrr( npoueccon, O4uaxo

oJIOXHOCTb TeMbr r.i, BepOrTHO, OrpaHuqeHr.lr Cy IeCTByrOqfix MeToaoB He

no3BoJrrroT etrIe Hapr,rcoBaTB TrorrHyn KapTrrny KrreToqHoro cocTaBa cTpoMbr, rrro

rBJrterct oueBvnHbrM npefitrcrBlteM Nt pa3Bmrzr 6o:ree nprauagntx

nanpan:renr,rfi, Taxr,ru o6pa.:ou, ora reMa {BJrrercr raxrofi, nprveu KaK c qrdcro

HA}4IHOI,I, TAK I,I C TIPIIKJIA,4{OII TOqKII 3PCHIXI, T.E. AKD/AJIbIIOCTE NPCACTABJICI{HOTO

ucclleaoBaHlu HecoMHeHHa.

Creneur o6ocnonaHHocrrr rroJror(eHufi. asrnocnmux Ha 3autlry, Hayqnbrx

BbrBoAoB tr peroMexgaqufi, crfopuy.rrrlpoBaHHbrx B atrccepraq[tr, rlx

aocToBepHocTr, Il HoB[3Ha



Auccepraqraoana.g pa6ora Ap6arcroro M.C. xaparreprcye,Tcr .qocraro.lHofi

crenelrbrc o6ocaonanlrocrr.r Ha)Alrr,tx nonoxeHr,lii, BBtBoaoB rI peKoMeHlarl[fi,

cQopMyrr.rpoBaHHbrx B .qricceprarlrrr4. Heroropue rroJroxeHr,rlr r.r BBrBoABr, rax 6y4er

nogpo6no oltrcaHo Hr.DKe, Karqrcr cnopHBtMrr, o,4HaKo 3Tr.r flpornBopequr He

BbrxoArr 3a paunr.r na;,"*rofi ErrcKyccrltr. Ilo.ry.rennrre pe3yubrarH onr,4)arorc.f, Ha

fipoA)MaHH6ri .4[3aiiH [ccneAoBaHr.rr u npvMeHeHve KoMrrJreKca coBpeMeHHbx

3KCIepI.IMeHTUIJI6I{ED( SKCneprrMeHTaJrhHbrK rur 6fi OunQopuaquonHbfx MeToAoB.

flpegcrar:rennr,re B gnccepraql{H BbIBoAbI tBrtlorcq JIoflfIecKr,I

Iroc.JIeAoBareJIbHbIML{, gKcrIepItMeHTzlJIrHo o6ocHosauuuMu I-r coorBercrBylor IIeJII,I H

3anaqaM uccJreAoBaHr.rf,. ,{ocroeepuocrr, pesyrbraroB, rroJDEeHHErx B

AlIcceprar1v oHnoM r.rccJreAoBaHr.lr{ Ap6arcroro M.C., o6ecneuuraerc{ npr.rMeueHr.reM

coBpeMeHH;rx MeroAoB HccneAoBauufi . llolyuenuue p€y!'rr,rarbr nporrr:rr,r coJruAHyro

arpo6aumo Ha oTeqecTBeHHBx r.r Mex,ryqapoArrbrx KoH(DepeHrImx,,4aHHbre

ony6nunonaxrr r uex,4yHapo,qHErx HayqHrrx xypraJrax.

Xaparrepncrnxa crpynrtTrr,r rl coAepxaHrrs arrcceprarl[[

[nccqlrarlzonnar pa6ora nocrpoeaa no rpaAlruuonnofi cxeMe rr cocrorrr n3

cJle,{yrcu}rx pa3aeJroB: Bse,{euue, O6:op rurepaqpn, Mareplra,ru r.r MeroABr,

Pe:y:nrarrr, O6cyN,{euue, 3ar<nro.reuue, Bsrnogsr lr Cnucon r.rcno.nrgosaHnofi

nlireparypr,r. {r,rccepraqlu rr3JroxeHa ua 223 crpauur1ax MarnxHorrrcr{oto reKcra,

cogepxr.rr 49 pzcynnos u 26 ra6rmr\.

Bge,4enue coAep)(zr o6ocHoBaHfie aKrJ./a!'rLHocrI4 TeMbr r.rccJleAoBaHlrt,

coopMyr[poBaHH6re rleJ]rr u 3aAaql{ uccJle,4oBaHr.I', xapaKTepficrnlcy nayrHofi

HoBI.I3H;I, reopeuvecxofi u npar<ruvecxoi 3HaqHMocrI.I lIccJleIoBar{I-IJ{, a rax)(e

rIoJIoxeHI-tr, BbrHocr.IMbIe Ha 3aullrry. Kpoue roro, Bo BBeAeHr.ru o6ocHoBaH nu,rHr,ti

BKlra,{ aBTopa, npuBeAeHLr cBeAeHrzlr o ny6naraqrux no reMe rrccJleAoBaur.t{, a raKx{e

onlrcauBr crpyKr'? a u o6seu gucceprayun.

Pas.4e;r O6:op Jrnrepar)?r,r cocrol.Ir LIs gryx vacrefi. B fiepBofi qacrl{ aBrop

,EOCTaTOqHO KpaTKO Ofl[CLIBaeT Krror{eBbre nprr3HaKI Me3eHXI4M:IJIBHBIX
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crpoMaJrBH;rx KJreroK (MCK), r.rx poJrb B pa3Brrrr.M tpu6posa u HeKoropbre AaHHr,re o

rereporeuuocrr.r srofi rpynnsr KneroK. AaHHa.f, qacrb pa3Aera Harucana cxaro r.r c

)mopoM Ha Heo6xo,urM;re nM. obcyxrenuq co6crBeHHbx p*)u6TaroB

ory6:rn<onauurre pa6orrr. IIpu groM nparcrtlqecrn rfHopnp]mrcr nocJreAHr.re

.qaHH6Ie, noJIyaIeHHBre flpl{ aH:uILBe KJTeTOqHOfO COCTaBa pa3JIfiqHhIX OpraHOB.

Eonrmaq vacrr O6:opa Jrr{repar}?6r rrocBrrleHa noc:re4oraremnofi u no,{po6Hofi

xapar$eplrcrr.rKe srauoe 6uoun$oplraquoxHofi o6pa6orrr.r AaHHr,D( 3Kcnepr.rMerrroB

scRNA-seq. Taxar opranusaqnr orpaxaer IrHTepecrr aBTopa uccneAoBaurzr.

Pa:ge.n Marepr.ra:rlr rr M€ToAr,r co,4ep)KLIT oruca.Hue MeroAoB, rrcrroJrb3yeMr,rx B

pa6ore, B uccJreAoBaHrrn 6r,r,ru rcnomgonalrr'r coBpeMeHHhIe Mero,4bl, orHocrqlrect

r uareuaruqecxofi 6uonoruu u 6uouuQoplrmure.

Pasge:r Pe:y.nrrar;r nocJreAoBareJlbHo orlucblBaer i cnorL3oBaHrryro a pa6ore

KreroqHyro MoAenb, rereporeHHocrb KjrerorrHoro cocraBa MCK, rq4rbrrrBr{pyeMbrx B

npoQu6pornuecrux ycJroBrrrx, a rarcI{e rereporeHHocrb orBera MCK na TGFb.

3ror pa:ge:r uccneAoBar{r4r co.4ep)ru4T Kar( gKcnepr.rMeHTaJrr,Hyrc, Tar( fi

6rloun$opuarz,recK,,ro qacrb. Cne,{yoqze pa3.{enbl, I{ccJle.qosaHut o6cyx,{aror ll
rrccneAyror Meroabr rr.rnnpoBauux MCK, HarrpaBreHr,rr pasRrlTr4t MCK a

nporpra6porrvecrrx ycnoBrrrD! a raKxe BrrtBIreHIre uero4upytoqrx PHK.

Ilpegnocne4rlri pa3aen nocBlrl1eH BbrtBJIeHIrIo rueu6paunsx 6enog c ue,rr,ro

nlr6opa uaprcepa Ana pas,aerenux cy6nontusryri MCK, no-pa3HoMy orBeqannrllx Ha

npoQu6porn'recKr.re crrrHaJr;r. flocreAnrafi pa3Aen groro pa:ge:ra (3xcnpecc

scRNA-seq AJrr onpe,4eJreHr.rr npeApacnono)KeHHocrli K pa3BI{TItrc Qu6po:a) uocur

,EexraparfiBHrrfi xaparoep u He coaepxl4T HUKaKITX noeux 4annrrx (rarxe o6paruaer

BH[MaHr.re. qro STor pa3ae,,r onyrxeH B aBTopeoepare).

B pas.qene O6cyxaeuue aBTop oqeHb qerKo Bbraer.fierct na6:noaenug,

KOTOpBIe eMy npeACTaBJItIOTCt Ha)FIHO 3HaqI'IMI'IMI'I, a TaKXe OIIICEIBaeT BO3MOIKHbIe

flpaxTuqecxr,re rrpr4fioxema.a cnoefi pa6orur,

Coornercrnue gncceprlqxx nacnopry cne{rraJbHocrr{



Cogepxanue a[cceprarrurr coorBercrByer cneq]raJllHocrrr 1.5.8

Maretvrarr.r.recKar 6uonorru, 6zounQopuarrue (no 6fioroluqecru.rn nayrau), a

IrMeHHo cJIeA1noIt1lIM ee HarrptlBJreHl4tM: KoMnErcTepHarr crrcreMHan 6uonorru

(renouura, Tpar{cKpr,rmoMr.rra, nporeoMl.IKa, uera6onom,rxa,,4pyrue oMrrxcHlle

zccnegonanzr); rgenrurpuraqru floreHIr[aJILHEIx 6uor',raprcepon c qer6K)

nrratrHocrliKl.r 3aooreBanufi II nepcneKTIrBHEIx MoJIeK),TrrpHb]x Mr,rlneHefi HoBBIx

neKapcrB; paspa6orra u npr{MeHeHI,Ie HoBbrx BbIrIIrcJIIrrerBHBrx a.mop[TMoB art
AHiUII.I3A 3(CIIEDI.IMEHTAIBHBIX,IIAJ{HbX B OI{OIOruiII I,I MENI{UI.IHE.

Comnercrefie coa€pxaHrrs aBTopetDepara ocHoBHr'rM troJroii(eurrqM r{ BrtrBoaaM

ArrccepTarlIIu

Arroper[epar aKKyparHo otpopuren, ero TeKCr OTpO(aer coAepxaHr{e

I{ BbIBOAI,I AI,ICCEPTAUI.IOHHOTOA\rccwraIJJdr, a Taxxe ocHoBHLIe IIoJIOXeHT.TJI

r{ccneaoBarr}u.

,{ocrorxcrna n uerocrarntr B co,qepxaNnr N oQopu;reHlrn Auccepraqrrtr

OcHosnhIN4 ,qocrorrHcrBoM pa6mrr rurrercx ee qe:rocrnocm. Pa6ora

co,4eplcrr Kax 3Kcnepr.rMeHTaJlblr)'Io, TaK u ouonnQopuarruecKylo qacrb, rrro

6onrnra* pe4rocrr rro HbrHernHtrM BpeMer{aM.

Y uenr ner Hr,rKaKr{x npr,rHlrfinlrallbH;Ix saMeqaRl,Ifi no Axcceprallrl,I, oaHaKo

xorenocr 6u mnerurb prA qacrHErx [po6:reu eroi pa6orrr H TeKcra ,qlrccepraul{u.

1. TeKcr rrlcceprarrlzv r;aflvcaH crltrrlcrllqecKll HeoaHopoalro, [puc]'rcrByer

ra6opampHr,rfi creHr r.r Muorotlllc:reuuue opSorpaQrqecrr're orru6r<u. Bo uuorux

cJryirarx rMerorcr IIpr€HaKLI llptMoro [epeBoAa c allr'ujtcKoro c IIoJIHbIM

r{fHopr.rpoBarr}1eM npaBrtJl pyccKoro .{gHKa. flocre npoqreHl.rt ll,ccewal{ldv

cJIoxI4JIocb BrletlarJreHlre. qro reKcr He 6tul grr'{ura,'r.

2. B pasaore O6cyx,qenne aBTop ,EocrarottHo aKTI'IBHo cpaBH[Baer

co6crBeHHbre ,qaHHBre c ,{arrHBtMt4 4pyrr.rx pa6or. IIpu srou B 3ToM pa3.qeJle Her HIr
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onHofi ccbrnKl.I Ha ony6Jrr.I(oBaHHble ,{aHH6re (a npe4craa:reuuoM Ha ormoHrrpoBar{r4e

rexcre,rprcc epraqur.r).

3. Brrrogu pa6orrr 6o:rure nanouunaror nepeqeflb noJr, reHHLrx pe3yJrhraroB.

Oco6euno paccrpar.rBaer ro, qro B pa:4e.ne O6cyxaeHr.re :rBrop npeAnpzrurJr

nonxrr<y o6o6ur,rrb non) reHHrre p*ynrTarbr r Bbr.{eJrrlTb nau6o:ree BDKHr,re r{Torrr

IZCCJTe,{OBaHI.I1, HO OTKa3aJICt OT 3TOIO nOAXO.{a IIpI4 HanI{CaHXI{ p*yJI6TaTOB.

Taxxe no pe3yJrETaraM qreHrr{ pa6or6r Bo3Hr.rKaer Hexoropoe KoJrr4qecrBo

BOIIDOCOB.

1. IIpu onucaulru Qenorranor KJTEToK aBTop npr-rBonlrr n Sopue ra6nr,rq

,4zQQepexq[anrHo 3KcnpeccupyeMhre reHEI c oqenr, ne6orultulr log2FG. flprz

3ToM B6rcoro3KcrrpeccxpyeMbrMr.r Ha3brBanrc.rr reHbr ,{axe c avg_log2FG 0.291

(ra6nuqa 5). ,flsnrrorcr Jrr.r grrr r.r3MeHentls 6rororuqecKfi 3saqlr rr.rr,rlru?

2. B pasgere O6cyx.qenne aBrop oqeHb qerKo BbrAeJrrer K;rroqeBoi pe:yrrrar

pa6oru cnenyroqlrlr o6pa:ou: "Errno nora3ano, qro B nonyrrqlrlr MCK

npficyrcrB).ror cy6nonyuquu, [o-pa3HoMy orBeqarorue ua npo$n6porlrvecrr,re

cI{rHaJI6r... Kplrruvecxr BIDKI{rIM orKplrrlteM cra!'ro, To, qro roJIbKo .Iacrr MCK

gu$rlepeuqupoaa"racr n ruraorpr.r6po6nacrrr, vro onpe,qe[rnocb no 3Kcnpeccri]r

cneul4or.HecKoro MapKepa o-fJlaAKoMlrureqHoro aKrr.IHa, B To BpeMt KaK ocraJlbHbre

xrerrr,r o6na4a:rr.r rpaHcKpr,rrIToMH;IM npoQruteu, orlHqHBIM or

ulroQlr6po6nacron. 3ro na6:rr.oaenue Qyngavenra,rrno

Tpa1uqI.roHxoMy npe,{craBneHrrro o roM, qro gce MCK s npoSrl6porlruecxolr

MrrKpooKpy)KeHr.ru .{u$Qepenqvpyrorcx r ur,rotfn6po6racrri'. Tyr Bo3Hr.rKaer cpa3y

HecKoJrLKo BorrpocoB, Bo-neparrx, KoppeKrHo Jrr{ cpaBHeHr.re c q}Dr{rrMr{ ,{aHHErMrr,

Koropr,re Mornx 6rrru nonyvenrr r coBceM Aplrr{x ycnogllf,x? He r4oxer ru gro 6rrrr

cnequSurofi ucnomgonannofi aBTopaMr.r uoloru? He naao ma 6rrro nocraBr.rrh

KOHTpOJI6 B yCJrOBr.rrX, B KOTOpLIX noryqeHbr ,4aHHbIe, JIeflIIHe B OCHOBaHIIIi

"rpaglrquonnrx npe4crar:rerui"? Bo-nroprrx, MoxHo Jrr{ Ayruarb, qro .qaHHr,re

asropa 6nr,rxe r( AeficrBrzrerlHocru, seM TpaAlrr{oHH;re rrpeacraBJreHnr? Eqe pa3
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oTMeqy, B npe,qocTaBreHHofi MHe Bepcuu ArrccepTarlvlr pa3Aen o6c)rK,qeHue He

co,Aepxr,rT ccBrJroK Ha Jrr,rrepa:r)'pH6re rrcTorrHrrKu.

3. Brrgrreaer Bonpoc AarrHEIe o PDGFRa B KarrecrBe rr.raprepa o-SMA-

cy6nony:rrqufi MCK. PDGFRa ssJrrercr rnupoKo r43BecrrrbrM MapxepoM HeroropBx

cy6rrorryrrqufi Qn6po6nacron, B qacrHocrtl, cy6noryruqxfi, Kompbre Mor]"r

,qz${DepeHrlrporarrcr n r',l.roQu6po6:racrbr npx 3DKr.rBJreHr.ru paH r.r rpz6pose. Tarxe

r.BBecruo, .{ro PDGFRa BoBrreqeH B perynrquro nepexoaa Qr6po6:racra e

lruo@u6po6nacr. Arrop xe yrBE)rrqaer (ocnoanoe rroJroxeHrre, BrrHocrrMoe Ha

sarqnry): "Cy6nonyrrqur MCK, He .quQQepeuqupyorqancx n lnrotplr6po6nacru

no4 4eficrrzeu npotpz6poruvecrrx crlrMylroB, xapaKrepr.Byercr noguuensofi

excnpecclrefi rp)/nn reHoB, orBeqaronvx 3a opraHr.Barluro u peMoAeJrr4poBani e

BKM, perymquro Mera6oJrr.rqecrr.rx npoqeccoB r.l aHrr,roreHe3a, u Mo)Ker 6brrh

orAereHa or lpyrux cy6norryrxuufi rlo gKcnpeccurr PDGFRa". He uoxer nu 6srrr

TaK, qro KrerKH suax cy6nonyrnlufi He ,4u$$epenryryoBaJrr.rcb B ricrroJrr3oBaHHrrx

ycnoBrrrx, Ho noreurlrr:urEHo Mor,"T Arr$Oepenqupgnm6ss2

4. He o.{eHr rrorrlrrHo, KaKrre ,qaHHEre arr cceprarl}roHnoro uccneaosaH[r 6r,[r.r

ony6luronanu r cneAyroulrrx AByx crarBrx:

Basalova N., Arbatskiy M., Popov V, Grigorieva O., Vigovskiy M., Zaylsev I.,

Novoseletskaya E., Sagaradze G., Danilova N., Malkov P., Chemiaev A., Samsonova

M., Kaxagyaur M., Tolstoluzhinskaya A., Dyachkova U., Akopyan 2., Tkachuk V,

Kalinina N., Efimenko A. Mesenchlnnal stromal cells facilitate resolution of

pulmonary fibrosis by miR-29c and miR-129 intercellular transfer // Experimental

and Molecular Medicine. - 2023. - Vol. 55. - Ns 7. - pp. 1399-1412. EDN:

KSCMMI. llunarr-Qarrop 1 2,9 (JIF). (0,78/0, 1 ).

Anrop cne4y'roqrM o6pa3oM oIlIcBIBaer 3Ty crarbro: "B [ccneAosaxal N.

Basalova et al. 2023 uu 6rr:r npone4en 6nountpopuaruvecrlri axarl.rs ganurrx

ceKBeHltpoBaHr.tt BHeKrerorrHLIx resulgtr MCK I,I BruIBJreHbr KJrIorIeBhIe rrllnpoPHK

(miR-29c u miR-129), yracrByroqre B peryffqr { Qu6po:a". O$raro e
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AliccepTalluu He COAep)KI.ITct olluaaullte aqa!'Iu3 AaHIIbIx CeKBeIIEpOBaIIE PHK

BHeKJreroqHbx Be3r4rq4r MCK,

Ananoruqnas cwryarJ[rx co crarrei Basalova N., Sagaradze G., Arbatskiy M.,

Eltushenko E., Kulebyakin K., Grigorieva O., Akopyan 2., Kalinina N., Efimenko A.

Secretome of Mesenchymal Stromal Cells Prevents Myofibroblasts Differentiation by

Transfening Fibrosis-Associated microRNAs within Extracellular Vesicles // Cells. -
2020. - Yol. 9. - Ns5. - P. 1272, EDN: ESMODC. I4unanr-$arrop 5,2 (JIF).

(0,8410,2).

Ee :na.reHr,re lrfl nr4cceprarJrlv onllcaHo cJleAylorquu o6pasolr: "B pa6ore

Basalova et al. 2020 aBTop npoBeJI buormQopuaru.recxnfi asarrc aaunrrx

bulkRNA-seq ri ceKBeHrrpoBaHlrt BHeKleroqHBx Be3rrKyJr aJUI BIUIBJIeHI'Ix

MoreKyJrrpHbrx MexaHr.r3MoB aurz$r,r6porrnecroro 4eficrelrr MCK." 3rz AaHHbIe B

TeKcre ar.rccepraurrr raKxe He o6Hap)r{orBalorc.f, .

Telr ne ueuee, ar.rccepraqtoHHoe I,IccJIeaoBaHI4e BBIIIoJIHeHo Ha xopolneM

Mero,qfiqecroM ypoBHe, Bce BLrcKa3aHHbIe coo6paxenlrr rMeror qacrHHfi xapaKrep ,

ne s firo lzi na o6qyro oqeuxy pa6orr'r, [pI'IHITI{[IraJIbIrbIx :aueqanlri no

co,qepNauraro u oQopl.ueunro pa6orrr He LrMeerct.

3aK,'rroqeHIle

,{uccepragaoHuar pa6ora Ap6arcroro Mlrxalua Cnapraxonzva Ha reMy

<<Brr-tcHeHlte MexaHLI3MoB pa3Br{Tru{ rereporeHHoro orBera Me3eHXI'lMHbIX

crpoManbHlrx KJreroK Ha npo0u6porli.{ec(xe crlrMyn;I c IrcnoJI;3oBaHIieM araJrlca

TpaHcKpunToMa enI4HIrtIHErr( KJreTOK), Upe,qcTaBJIeHHat Ha coricKaH]'te r{eHoft

creIreHI,I KaH,qll,qara 6uorofusecxr.Ix Ha]'K, tBJurerc-{ rIeJrocrHbIM I'1 3HatrlrMr'rM

Ha)qHbrM rrccneAoBanlteM, a noJIrreHHbIe pe3ynbTaT6l IrMeIoT cyqecrBeHHoe

3HaqeHrre [ll5. pa3RrrTva MaTeMaTuqecKoi 6r{oloruu u 6uolrnQopuarrarl{.

,{uccepraqru orBeqaer rpe6oaaur'uru, ycraHoBJreHHBIM MocxoecKul{

rocyAapcrBeHHbrM yHr,rBepc[TeroM I,IMeHn M.B. Jlolroxocoea x pa6oraM noAo6Horo

poAa, Cogepxanr.re aHcceprarllrH coorBercrByer crreqlra.rrr'Hocrx 1.5.8
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Mareuaruqecxax 6uonorlrx, 6lroltrt$opuarura (no 6uo,rorrvecr< nM Hay-raM), a

TaKX(e Kpr,rreprrrM, ollpe,qeneHHhlM nn. 2.1-2,5 flo:roxenzs o I1pI'cyx,{eH]'III }4{eHbrx

creneHei B MocKoBcroM rocynapcrBeHsoM yHLIBepcI.ITere I.IMeHI,I M.B. IIOMOHOCOBa,

a raxxe oQopuneHa coflIacHo rpe6onanuxu floroxenrif, o coBere rlo 3alqme

,4uccepraqufi na coucranr,re yvenofi crerIeHI'I Kaqql'IAara HayK, Ha concraHl're yqeHofr

creneHr,r AoKiropa nay< Mocxoacxoro rocl1apcrBeHHoro 1'nunepczrera ralrenu M.B.

JIoMonocosa.

Tarcrr.a o6pasov, colrcKareJrb Ap6arcrud Mrxalrn CnapraxoBlrrl 3acJrpKI'IBaer

flp[cyxAeHr{r yrenofi crenenu KaHAI.IAara 6uoloruvecxrax nayt rro crIeuIraJIbHocrI'I

1.5.8 Marer'aaT}rqecxa.r 6uo.nornr, 6uountpoplvrarn<a.

OQuqua:rnrri onnonenr:

gorrop 6r,ro:rorr.rvecKllr Ha)'K, 3ale,4,'Iorqui :ra6oparopr'rei ylrrpacrpltcrypu

rurerovnoro .r4pa HayqHo-I{ccneaoBareJlbcKoro I{Hcrl{ryra tpr'reiaxo-xr'rur'rvecxoi

6raoirorrll,r uMeuu A.H. Ee.:rosepcr<oro @eaepiulrHoro roclqapcmexnoro 6roaxernoro

o6pasonarenrxoro yqpex,AeHrt Bbrcuero o6pa:oaanlra <<MocxoecKrlfi

rocyaapcrneurnrfi yulrB?cltrer I'IMeHLI M.B. Jlol'ronoqoaa"

IIIeearE Egrerl{ft B a;IepbeBltq

Jl.lnt"t - r6i,g:.;zo16
Konrarcnrne .lannu"' t,f 

I 
fidt

rcrr.: +7 (495) 939-53-59, e-mail: f,rb@genebee.msu.

Cnerlua:nnocru, no r<mopoi otpr,rqra"rr,HllM oulroHe

03.03.04 - Krero.rHzs.6uotorus, ryt:ror'o {t, rurcroJl

Agpec uecra pa6orsr:

119234, r, MocKsa, rep. nennucrze ropu, 4 1, crp'

Hayl:o-uccre4oearemcrrai rncrur''r Qusuro-xuurrecrofi 6uonornu ruenr.r A.H.

Eerosepcxoro MocKoBc(oro roc)EapcrBeHHoro yHvBepcl'ITera rvenr M-B.

JloMonocosa

Ten.: +7 (495) 939-53-59; e-mai1: fxb@belozerskv.msu.su


