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ne4yrqeft opraHr,r3arlurr o HafrHo-[paKTlrtrecroft 3Harrr4Mocrr{ Azcceprarluu Manrrruesa AHroHa

Bvrroponrnqa (3KcleplrMeHTairbHoe MoAenr4poBaHr.re paccrpoftcrB ayrrltrecKoro crreKTpa LI

Aenpeccr4r{; [orrcK nyreft ne[TnAepruqecrofi KoppeKrlr.ru), npe,qcraBnennoft K 3aIqLITe Ha

cor{cKaHrle yueHofi crerreHr,r KaHAr{Aara 6uonoruqecKr{x HayK rro crequanbHocrrl 03.03.01 -
$usuonorrax

.Anryalsnocrb nccJreAoBaHrrfl. ,{r.rccepmqus A.B.MarbrrrreBa rrocBtrlleHa noIncKy

uyrefi rerrrr{AepriE.recrofi KoppeKrluu paccrpoficrB ayrr.IqecKoro cneKTpa v Aerlpeccuv.

Arryamnocrb r,rccneAoBaHr{r o6ycronleHa B rrepByro oqepeAb Bo3pacraronlefi qactoroft

BcrpeqaeMocrra naroJrorrafi eroro poAa 14 Trxecrbro r.rx rrocneAcrsufi. Hecuorp.a Ha

I'IHTEHCI4BHbIE MEAI,IqIHCKLIE 
'ICCJIEAOBAHI{', 

gTHOJIOTVTA 14 TIATOTEHE3 AYT}I3MA H ACIIPECC}I}I

oKoHqaTenbHo He BbuIcHeHbI, B ToM rrr4cJre - B cr,rJry orpaHI,IqeHHocTI,I uccle4onaHufi,

npoBoAr4Mhrx Ha qeJroBere. Zuenno nogToMy paspa6orxa n nepra(fuKarlus gKcIrepuMeHTaJIbHbD(

uoAenefi na na6oparopHbrx xr.rBorHbD( Kpr4TllqecKr'r Heo6xoArrMau aKTyanbHa, KaK u

TecrupoBaHue cuoco6oB KoppeKrlr,rrr gKcrrepr{MeHTirJrbHo BbBBaHHbD( uarorornft. Btoprwr

Sarropou, o6ycnonnuBaroq[M aKTyarrbHocrr rrccneAoBautrfl A.B.ManuIrIeBa, flBrnercs.

TecrupoBaHr,re KoppeKTr.rpyroqnx ceoftcrs nenrlrAoB - BbrcoKocneqH(fIauHrx 6uoperynrropoB,

o6raAarour{x Mr4Hr{MlurbHbrMr.r no6oqnrrvrn e(f(per<rauu. Taxzu o6pasona, pa6om

A.B.MarulreBa rrprMo aApecyercr K aKTyanbHbrM MeAHrIraHcKr{M r{ coq}ranbnrna npo6reuau.

Hay.urar HoBrr3Ha r.rccJreAoBanns. B pa6ore A. B. ManrnrreBa rrpoBeAeHo

cpaBHrlTeJrbHoe rlccJreAoBaHr4e rpex (fopu uaronoruft - (pera-nrnofo BirnbnpoarHoro clIHIpoMa

(OBC) Lr AerrpeccusHono,4o6Hbrx cocrosHrafi, nrrnauurx ma6o reHerr.IqecKz o6ycronneHHblMlr

Qar<ropavu, nu6o xpoHr.rqecKofi 6ronaAofi 4o(falrr.rnoBbD( peqerrropon. Ha ocHoBaHI,IpI

rrpoBeAeHHrrx A.B.ManbrrrreBhrM raccJreAoBaHrafi nnepnrre rroKa3aHa Bo3MoxHocrb KoppeKIIIalI

C.K.Cy4axoa



flporBneHprft lpera-urHoro Banbrrpoarnoro cr.rHApoMa peryJrrropHbrMr{ rrenrll.qaMl{ pa3nLIqHbD(

rpyrr ((fparuenr AKT| Ceuarc, orror4AHbrfi uenruA 6era-xasoN{op(luu, $panvreur arpLIHI,IHa-

Brnorrpeccr{na). flptt gToM Bce [ccneAoBaHHbre lerrrrrAbl HopMzrnLI3oBaJII{ coquiulbHble

ssar,rNroAeficrBtrfl. Ia cHr.rxirJrpr nporBJreHur Aerrpecc[sHono,{o6Hblx cocro{Hzft. Kpoue roro,

BrrepBbre rroKa3aHa Bo3MoxHocrb [enrlrAepruuecrofi KoppeKrlr4l{ rraoplpoloruqecKlrx ugruenennfi

MO3fa, CBt3aHHbrX C BiurbrrpoarHbrM crlHApoMoM, a r,rMeHHo BOCCTaHOBJIeHIIe O6rbUa

rr{rrnoKaMna Ao ypoBHr KoHTponbHbD( xr,rBorHrx. B pa6ore A.B.Ma-unIrIeBa B[epBbIe

r,rccneAoBaHrr oco6ennocrr,r oHTofeHe3a Kpbrc nr.rH]ru WAG/Rij I,r rroKiBaHo, tITo orKJIoHeH[t B

prx rroBeAeHuIa ua6nroAarorcr c rrepBoro Mectqa )Kr.r3Hr{, 3aAoJrro Ao rrpotBneHrlg glrl4Jlerlcvrl,

Koropiu cqr4Taerc.f, ocnonnofi nprauuuoft Aeflpeccr,rBnonoAo6noro cocrotHu.n. Bnepnrre

froKa3aHa Bo3MoxHocrb 3Kcnep[MeHTz]JrbHoft ran.4yrqnr{ Aenpecc[sHonoAo6uoro cocrosntrfly

Bpocnbrx Kpbrc xpoHr4qecKr{M BBeAeHr.reM 6roraropa 4oSarrrunonrx D2 peqerlTopoB.

,{ocronepnocrb rr o6ocnosaHHocrb pe3yJrbraroB nccJreAoBaHrrfl. ,{ocronepnocm

[onrreHHbrx pe3yJrbTaToB ocHoBaHa Ha r4cnoJrb3oBaHrrr4 KoMnJIeKca MeT0AI4K, rIo3BOJItIOrq[X

Aocrl,Irrb rlenu uccJreAoBaHr{t H Aocrarorlnoro o6rervra nrroopor B noBeAeHqecKux

gKcrreplrMenrax. I4cnoJrb3oBaHHbre MeroAbr oxBarbrBruor rrepuoA or nepnofi HeAeJII{ xI,I3H}I Ao

B3pocnbD( rronoBo3peJrbrx xrrBornrx (50 4nefi), rrplalreM AJU{ Kaxloro Bo3pacra I{c[oJIb3oBaHbI

gKoJrorurqecKr.r ll oHToreHerr.rqecK[ aAeKBarnbre MeroAbr t4ccJreAoBarlun.B pa6ore rIpLIMeHeHbI

KaK CTaHAapTHbIe, TaK U Oplltl4HairbHbre MeroAr,rKr,I, [o3BoJUIIOqUe OTIeHUTb rrrr{poKrrfi cIreKTp

noBe.IleHqecKLrx r4 KofHrrrlrBHrx oco6ennocreft xptBorHhrx. O6ocnonanHocrb BbIHoclIMbrx Ha

3arqr.rry noJroxeHr.rfi z nrrno4oB Ar.rcceprarlulr [oATBepxAaercr rroJryqeHHbIMLI pe3ynbrara\fivI, a

Hx AocroBepHocrb o6ecuequsaercfl. aAeKBarHoit crarucru.recrofi o6pa6orr<oft uonyreunrrx

HayrrHbrx AaHHbrx

IlparcruuecKafl rr reoperr{qecKafl 3narrrrMocrb pa6oru. Pesynrtatrr EccJIe.uoBaHrIt,

BhrrroJrHeHHoro A.B.MrrJrbrrrreBbrM, pacm[prror MeroAr{rrecKyto 6a:y 6uoueAI,IIII{HcKLIX

r{ccJreAoBauuitupaznuBaror rrpeAcraBreHr,rs o nefipo6zoJrorr4qecKrrx ocHoBax naronorufi

pa3Brrrr.rr Mo3ra. IlapalnelrHoe uccneAoBaHr{e rpex (poprvr gKcrreprrMerrrttrrbHbx narororlEft

rro3BoJr-fleT corrocTaBr.rTb ArruzlMr,rKy r4 cr4MrrToMaTHKy BbBBaHHbD( uMrr Hapyllenui1paclnvpfla

lpeAcraBnenue o6 vx Bo3MoxHbx MexaHI,I3Max.

IlparruuecK€ur 3Har{r.rMocrr pa6orrr o6ycnoureHa B rrepByro oqepeAb I,IccJIeAoBaHIieM

KoppeKTr,rpyrouero Aeitctsus,6zonorH.recKr.r aKT[BHbrx rrerrrr,IAon. flonyreHuble

rroJroxr,rreJrbHbre pe3ynbrarbr rroKrrbrBaror Bo3MoxHocrb HopMaru3ar1.wt QuszonorvqecKl{x,

KoTHLITLTBHID( rI coqlranbHbD( rroKa3areJlefi y Nlaeorubx c grlkrreHerllqecKl,I ssrssaHHoft

naroJrorrreft. llpu groM Kax,qstitus lrccJreAoBarrHbrx rrerrrr,rAon o6raAaer co6crseHHhlM



cneKTpoM KoppeKTr4pyroqero IjeircTBprfl., rrTo [o3Bonr4no aBTopy [peAnox0,rTb Bo3MoxHocTb r4x

coBMecrHoro rrprrMeHenus.p.lls, KoppeKrlr.r]r Mo3roBbrx AIacOyHKrIIafi pa:.nuunoro reHe3a.

O6repr H crpyrffypa pa6oru. flrcceprarlrdoHHrur pa6om A.B.Ma-nuilreBa, o6reuou

173 crpauullbl, rlocrpoeHa no rpaAurlkroHHoMy nnaHy r,r cocror.rr r,r3 pa3Aenon <<Bne4enue>>,

<O6sop Jrr.rreparypu>>, <<Marep[anbr r.r MeroAbr), <Pesynrrarbr), <O6cyN4eHHe),

<3arnro.{eHr,re) }r <<Brrno4rr>. Pa6ora coAepxr.rr 28 pucynr os u 2I ra6nrEqy. Cuucor

rlrrrr.rpoBaHnofi rareparypbr BKnroqaer 204 ucro,auur<a.

O6qaq xapaKTeprcrr{Ka pa6orrr. B pasgene <Bee4enne> KparKo orrlacaHa

npo6leunax cvrryar\us. u cyqecrByroque rroAxoAbr K JrerreHr.ra paccrpoftcrB ayrr4rrecKoro

crleKTpa (PAC), o6ocnoeana arTyaJrbHocrb r4x MoAeJrr{poBaHvrs,H r{ccneAoBaHvrfl,Haxr,rBorubrx,

IrocraBJIeHbI Ilenb u 3aqaqu pa6orbr, a raKlxe npuBeAeHhr rIoJIoxeHI{t, BbIHocI,IMbIe Ha 3arrII{Ty.

PasAen <O6sop n[Teparypbl) coAepxr.rr cBeAeHr4r o coBpeMeHHoM cocrorHr{r{ MeAzqrlHcKr{x 14

6[ororlFrecKux r4ccne4onanrafi, BKJrroqa:r STvoJrorurc rI naroreHeg PAC 14 gKc[epr{MeHTaJrbHbre

rroAxoAbr K r4x MoAeJrrapoBaHI,IIo Ha xl{BorHrx. OrAerbHbre rJraBbr rrocBrrrleHbr paccMorpeHrrro

Aerrpeccr.rBnrrx ga6onesauuir y qenoBeKa r,r ux reHerr.rqecKr{ o6ycnonneHHoro MoAenr{poBaH[{

Ha Kpbrcax. B gaxrroqr,rrenrnoft qacrr.r o6sopa orrucaHo rrpr4MeHeHlre perynsropHbx rrerrrlrAoB B

KJrlrHI,IKe Lr gKcnepr{MeHTe AJr-f, KoppeKrlu[ raronorufi UHC.

B pargene <Marepuarbr I,I MeroAbr) rrpr,rBeAeubr AaHHbre o6 arcnepuMeHTarrbHbD( cepurx,

Kor[qecrBe xlIBorHbrx n naN,uoft cepuv, r4crronb3oBaHnbrx rrporoKonax gKcrrepLIMeHToB I,I

ycTaHoBKfx,I.rfl,rracTtr KoTopbrx [pr,rBeAeHbl cxeMbl, a TaKxe o [pr4MeHeHHbrx cTaTI,IcTI4rIecKI{x

MeTOAaX.

PasAer <Peeynrrarhr)) coAepxr{T nocJreAoBarenbHoe orrr.rcaHr.re cepuia gKcrrepr,rMeHToB Ha rpex

Mo4elrflx narotornfl B no4.pa3pcnax 5.7-5.5 npnneAeHbr pe3ylrbrarbr vrccrreryoBalvrfl

cneqzQrErra OBC, r;.arruwas. c rne3AoBoro neprroAa, B Tecrax Ha MoropnKy, ABr,rrareJrbuyro

aKTr,rBuocrb, fipolpuoqerrrlrBHyro, omQarropHya rr raKTr4JrbHyro qyBcrBr4TeJrbHocrb, a raK)Ke

3aBrrclrMofo or Marepr4 rroBeAeHzr, B ToM qLrcne na (fone BBeAeHrrr 6roraropa 4o$auuHonrrx

peqerrropon rne6ouptrla. B 6onee rro3Aur{x recrax HecKoJrbKr{rvrr.r cnoco6aMr{ rrpoBeAeHa

oIIeHKa rpeBoxtHocrt4, corlr4iurbubrx nsaral,roAeftctnuit, Aerrpeccurr, 6onenofi rryBcrBureJrbHocrrr

r.r cnoco6uocrlr K o6yreHnro c orpr,rrlareJrbHbrM [oAKpelneHrreM. B or4ertrnbrx ceprlf,x

lrccneAoBano Aeficrsue nerrrrrAoB Cevraxca, 6era-xaso\aop$r.rna-7 rr aHaJrora Sparnrenra ABII

Ha recrr,rpoBarrue pannr.rx r{ no3AHr4x <bop* rroBeAeHr.rr. B uo4pa"r4enax 5.6-5.7 npunogrlcr,

p$ynbraTbr TecTrapoBaHr.rr noBeAeHr.rs Kpbrc Jrktnvtn wag/Rij no roft xe cxeMe, Koroptur

lplrMeHsnacb Anr xrlrBorHbrx c OBC. Kporrae roro, flprlBeAeHbr p*yJrbrarbr recrrrpoBaHr.rfl

KorHrrrrrBHrn< Qyurcqufi srzx Kpbrc B cJroxHoM nr4rrleBoM rra6npunre c [epe]qr.rBaHraeu. B

rro,qpa3AeJre 5.8 onucanbr peyJrbrarbr recrr{poBaHr4r AenpeccuBHorroAo6noro cocrorHr4{ y



B3pocnbrx Kpblc, IlonfraBrlrl{x xpoHl,ItlecKue I,IHbeKIII{u Kne6olpr{Aa, B Tecrax Ha rrorpe6neHl4e

caxapo3hr, [pI4HyAI4TenbHoe rIJIaBaHrde pr nr4rqeByro MortaBauuro (novelty suppressed feeding).

PasAen <O6cyNgeHI4e> nocrpoeH rlo mxofi xe cxeMe, rax <Pesylbrarbr): B rroApa3Aenax 6.1-

6.2 o6o6qeHbl I4 colrocraBJleHbl c nrrreparypHbrMrr AaHHbrMr4 co6creeHHbre pe3yJrbrarbr,

floryqeHHble Ha xl4BorHbrx c <DBC; B pa3Aene 6.3 cnelenbr AaHHbre o6 er[rferrax ilerrrrrAoB r.r

o6cyxgeurr Bo3MoxHbIe MexaHI{3Mrr rx Aefi crnrax. O6cyNgeHr{e coAepxur o6o6rqiloilIIae

rpaQraru, Ha Korophrx cBeAeHhI pe3ynbrarbr pa3Hbrx cepufi oKcrrepr4MeHToB. flo4pas4en 6.4

olI,IcbIBaeT AorlonHvTenbHylo cepnrc SKcrrepItMeHToB, B KoTopbrx MeTOAOM MarHr4THO-

pe3oHaHcHofi ronrorpa$uu [ccneAoBaJlr.r r43MeHeHr.rr crpyKTyprr u o6renaa HecKoJrbKr{x

o6lacrefi Mo3ra y Bpocnblx Kpbrc c OBC. 3ror no4pa3Aen BKrroqaer rroJrHoe o[]rcaHr.re cepr4r{

(uerr, MeroAbI, pe3yJlbrarbl H o6cyN4enze). B rroApa3.4enax 6.5-6.7 o6o6qenu pe3yJrbrarbr

I4ccJIeAoBaHuft noneAeulxl y Kpblc Wag/Rij r4 [poBeAeHo conocraBJreHne orxnoneHrafi e

rIoBeAeHI{I{ y 3TI,IX xI4BorHbD( c KpbrcaMrr-HocLrreJr.f,Mr,t @BC. flonyrennrre aBTopoM

pe3ynbrarhl o6cyN4euu B corIocraBJIeHHLr c oreqecrBeHHbrMr.r r4 MelKIyHapoAHhrMr.r

coBpeMeHHbrMn LrccJreAon,aHvrflv'vr, uo4po6no r{ Ha xopo[eM ypoBHe.

B pa:4ene <<3axffo.reHl4e> KparKo lepeqncreHhr ocHoBHhre pe3yJrbrarbr, noJrJ reHHbre aBTopoM,

n HaMeqeHbr HalpaBnenut 6ylylqlix r{ccJre,qonanzfi r4 Bo3Mox(Horo [paKTr4qecKofo rrpIaMeHeH]rt

p$ynbraros AaHHofi pa6orrr.

BsrsoArr ALIccepraIIIrI,I orpaxilor I{ pe3roMr{pyror lonyqeHHbre aBTopoM gKcrrepr,rMeHTaJrbnbre

p*ynbrarbl, coorBercrByror rrocraBJleHnbrM B pa6ore 3aAarIaM, rBJrtrorct o6ocnoeaHHbrMv I,I

AOCTOBepHbTMT{.

3apreqaHufl rro Arrcceprallrln. Px4 saveuanuft uo Aracceprarlurr orHocr,rrcr K orr[carrr{ro

npLIMeHeHHhrx MeroAon. Tar, aBTop He yKa3brBaer, KaKr4M o6pasou ilpoBoAr4Jracb perr.rcrparlr{fl

rIoBeAeHI{t (uanp., [pLIMeHtJIacb nLI B[Aeoperr{crparlua); no KaKrrM napaMerpulM orrpelenrnr4cb

$opnmr IroBeAeHI{t (naup., aKTriBHoe r{ naccr4BHoe nJraBaHr,re ra r,rrrauo6r.rm,rsaqzx). Anrop

coo6lqaet, rITo B I{ccneAoBaHuIa @BC 6rma <aAarrrr4poBaHa MoAeJrb Mogrosoft 4ucsynrquu>,

Ho He yra3hrBaer, B rIeM IlMeHHo 3aKJlroqilrr4cb orJlnrrrdr or r{cxoAHofi uolenra.

B onucallrau cepuit c KpbIcaMLI rvtnutr Wag/Rij Aff cpaBHeHur r,rcnoJrb3oBaHbr Kpbrcbr

Wistar. B pas4enax <Pe:ynrrarrr> z <O6cyxqeHr4e) Kpbrcbr ortnx AByx xurrnitrocroruHo

Ha3bIBaIOTcfl ((oIrhIT> I4 (KoHTpoJIb) coOTBeTcTBeHHO, rITo, Ha rvrOft ssrnrA, HeBepHo rro CMbrcny.

OrctoAa npol{creKalot ra SopnryrrlpoBKr{ Tr4rra (y Kpbrc JrrlHrau WR npo[cxoAr{T cur{xeHrre

6onenofi tryBcrBLITeJIbHocrI,I I,IJIH fr{noaflbre3Lrr) IEI?I (AaHHhre,IroJryqeHHble B Tecrax OII u

IIKJI ouucblBalor pocr ypoBHs rpeBo)KHocrr4 y Kpbrc nr.rHr,ru WAG/Rij>>. Tanue Sopuynuponru
rlpeArlonararor ALIHaMHqurrft npoqecc cHI,IXeHrr.f, vtrrr4pocrL B To BpeMr KaK r{Meercs.B Br4Ay

flpocTo pa3nr4rrr{e MexAy AByM' rrnlJkrflMvt.



llpu paccuorpeHlrrr pe3ynbraroB (AercKoro)) noBeAeHur Bo3Hr.rKaer psl BorrpocoB,

TarcKe cBr3auHbrx c MeroAoM orleHKr.r rroBeAeHr4r. Y xprrc WR no cpaBHeHr.rrc c Wistar MeHbrrre

BpeM{ KoHTaKTa c Marepblo 14 rrl{cJro rroATaJrKprBauuit; Ha ocHoBaH[Ia [onyqeHHblx AaHHbrx

cAenaH BbrBoA, rrro (y xpuc WR orHocI{TeJIbHo )Kr4BorHbrx Jrr{Hr,rr4 Wistar ... cHptxeHa

MorlrBarlr4.fl HrxoArrrbcr B KoHTaKTe c Marepbro>. B ro me BpeM.f,, y Kpbrc WR Hprxe rarenrnrrfi

uepuoa (JIII) npucacun auut (gayubre o BpeMeHvr coca,rras.n pa6ore He npI4BoAtr"'r, 
^HetcHo,

BKrroqaer Jrr.r (BpeMfl KoHTaKTa c Marepbro) BpeMr cocanvx). B cngsz c grLIM Bo3HI4Kaer

lpe,u[ono)KeH]re, qro AereHbruru WR, Bo3Mo]KHo,6omrue BpeMeHr.r 3aHrrbl cocaHI,IeM, qro

Moxer 6rrrr cnsgaHo c r,rx MeHbIrrIaM BecoM, I,I3MeHeHHbru uera6orr43MoM lrr.r,. K coxareuuto,

AaHHbre o AprHaMrrKe pocra (neca) AereHbrrrrefi n pa6ore He rrpr{BoAtrct.

B pas4en <O6cyx4eHpre) BKnroqeHbr ABa orAenburx $parlrenra pa6orbr - o reitctenn

B|IK na pa3Br.rrr4e MaJrbKoB Danio rerio n AaHHbre MPT uccneqoBanvs. Mo3ra Kpblc c <DBC u

ero nerrrr.rAnofi xopperunefi. Mne upe4craBJrrercr, rrro rrepBbrfi Es srzx lpparnrenroB He l4Meer

npsMoro orHorueHprr K TeMe Ar.rcceprarlr{r4 r.r Mof 6rns ucxrroqeH r.r3 Hee 6es yrqep6a Ans.

pa6oru. @paruenr uo MPT, na uofi B3rJrqA, BHocrdr cyrqecrBeHnrrfi nxna4 B AI{ccepraIII{oHHyro

pa6ory. flpu erorra Bo3Hr.rKaer Borrpoc o roM, rroqeMy gTa qacrb r.rccneAoBaHnfl He npeAcraBneHa

e (MeroAax> u <Pesyrbrarax)), a rroJrHocrbro olprcaHa n <O6cyN4eHI{I{), a raKxte - rtoqeMy

3aKJrroqeHI,Ie no 9TI4M I4HTepecHbrM r4 rIeHHbrM AaHHrIM He BoIITJIo n <<Bueo4rr>.

;-
llpeAcTaBnfleTcfl. clopHblM BbIcKa3aHHoe aBTopoM rrpeAnonoxeHl{e o ToM, lITo (B ocHoBe

cxoAHbrx noBeAeHqecKr4x r.r3MeHeHufi rexar lt cxoAHbre MexaH]r3Mhr>. B saAa.rn Aannofi pa6oru

He BXoAr.rJro HccneAoBaHue MexaHu3MoB cpaBHr.rBaeMbrx rraroJloruft; n o6qeu xe BLIAe 9To

rroJroxeHrae Ar,rcKyccr4oHHo.

B qelou, BbrcKa3aHHbre 3aMeqaHug,He cHlrxaror o6rqefi lonoxr.rreJlrnoft oqenru

pa6orrr A. B.Ma;rurrreBa.

3arc.nro.renue.,{uccep rar\krfl. Ma.lrrrruena AuroHa Brzrropoezqa Ha reMy

<3xcrepzueHTanbHoe MolenlrpoBaHue paccrpoficre a).Tr.rqecKoro crleKTpa I4 Aerlpecc[u; [orlcK

uyrefi [errrr.rAepfuqecrofi KoppeKrlr,ru)), BbrrroJrHeHHiur rroA pyKoBoAcrBoM AoKTopa

6uonoruqecKr.rx HayK, npo(f eccop a [y6ununa Bs.recrasa Anr6eproBr{rra, flBrrflercfl.

3aKoutreguoft uaytro-rnaruSraraquonnofi pa6orofi, coAepxarqefi pemenue aKTyanbHofi gaAaqz
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