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ofr raqzalruofo ornoHeHTa Ha ArzccepTarlaro

<Mexauz 
Eodponcnofi HargexArr B"rraqum"fo"*r",

Himerome*::;;f;,;:":::;:;:;::fiffiT"1."T:ffi 
:1.ffi :.Il,*I?,_ffi X:,,6zolora'recKlzx HayK no cleqaaJrbHocTrz 03,03.05 - 6uolorz fl pa3BUTLrfl.. su6puororz.a,

Baxuofi 3Kclepl{Me'talruofi MoAeJrr,ro AJI{ no3HaHrz.s KleroqHbrx rz MoneKynrpHr,rxMexaHIr3MoB pa3Blzrl4t tBJI'sIoTct ,Ipo{eccbl peaKTIzBaI]HIz pa3B r4T.rfl., uap;no4aerr,r6re B xoAepa3nl.rlHbx BoccraHoBI{TeJIBHbrx uoprporeur:son' Lr .rema, nrr6paunax Arrfl AnccepTar\unHaAexrArt Bna4a;raupoBHbI' HecoMHeHHo' EtKTyarrb'a, ,,ocKonbKy 3arpafr4Baer npo6leurrsopnaaponaH'fl pa3nr4qHblx TKaneti, op.aHoB r4 cTpyKTyp de novo,r,e, npo6reMbr, Koropbre BHacrotlqee BpeM'f, tIpHBJIeKaror BHI4MaHue MHOrn,x yqeHbIX 14 zMelor 6o*'roe npaKTr4rrecKoe zTeoperuqecKoe 3'aqeHae' I4ssecrHo, rrro Qopr'ruponaHr4e crpyKTyp 3aHoBo qacro rrpor4cxoAr4TecrecTBeHHbIM rlyreM B xo'qe penaparl{8u6ft pereu epar\uu z 6ecnonoro pa3MHo}KeHrr.rr, oAHaKocnoco6Hocrb K RoccraHoBJl:eHI'Io yrpaqelrHbrx oTpyKTyp y 6nzsrcopoAcrBeHHbrx BHA.B unr4 AalKey orHofo IZ TOfo )Ke r4HAHBr4AyyMA Ha pa3H6rx sTanax ero oHToreHe3a Mor(er cyqecrBeHHoorJll4r{arbct' oqeelaA'o, t{To pelreHze BolpocoB [ogrof,HcrBa KJleror{Hofi cy4r,6rr, MexaHi43MoBaKTLrBaIJuu ulntu 6loxzponaHn.s [oreHqrzfi r< pereHeparlrzz rpe6yer AeraJlbHr,re ]zccJreAoBaHn,pa3rI4qHbIX MoAeJI'HbIx o6:serros' oco6Lrti 
=e srofi cBs.3ur4HTepec, 6esyclonHo, [peAcTaBJrrro.rBIzAbI' cnoco6Hrte K ayroroMl,I4 opfaHos .a qacr:efi rena, flocxonbKy MopcKI4e lrLrr4r4,BeporrHo,caMble ApeBHrze c-peAH [peAcraBrzrelefi ufrroKor(r4x rr o6na4aror pasHoo6pasHbrMr4BoccrarroBl'ITe'lIbHbIIvII4 peaKlII{sMkI 

' orrftcarrr4s. KOTopbIX 3aqacryro npoBoAl4nr4cb I,rcl(JrroqrzrerrbHoHa MaKpoaHaroMaqecKo\4 ypoBHe, 3a*a,,a HccJIeroBarB r'tMeHHo MexaHH3Mbr oTAeJreH*onpeAeneHn"'it 
'nunt 

it u prxpereHepaulzl4 rrpeAcraB rrflercfr.erqe 6oree nax'ofi z arrya-urHofi.o6rervr u crpyKTypa npercraBJleuu.fi pa6orrr orBeqaror .BceM 
rpe6osa'r4xNa,npeAbtBJlteMbrM K AI{ccepTcLI\LrflM coorBe'llcrBylorlero ypoBH.[, {vccepraqr4, r.r3J]or(eHa ua 11gcrpaHlz{ax 14 tlocrpoeH a no '):paAr4III4oHHoMy nJIaHy: BBeAeHr.re, o6sop Jrrzreparypbr, MareprzaJrbr r4MeroAbI' pe3yJlbrarbt' o6cyx4eHlre, 3aKJlroqeHze, BbrBoAbr 14 crrr4coK ,Lrreparypu, flnccepraqunrIpoI,JIJIrocrpI4poBaHa MHorotIIzcJreFIFIbIMt4 cxeMalvlIr' pI4cyHKaMI4 14 gJreKTpoHorpaMMaMr4. 

cnuconnareparypbr cocror4T A2220 Har4MeHOBanuii,uzHUX 1gg Ha HHOCTpaHHbrx,3brKax,
Bo BseAeHvIa ser*O' {cHo Qop^'rynupyercr u BnorrHe y6e4ure*Ho o.pucoaanaAKTYANI,HOCT' HAYIIHOft NPO6'rENA'I, IICJII{ LT 3AAAqW UCCJICAOBA HLI.-.) ATArcI(C

Teoperl4qecKoe 14 fipaxrlzgecKoe 3HaqeHze pa6orrt. 
AvDq\Ltt^) 4 r4K]I(9 HayqHatl HoBI43Ha'



B o6sope Jl,nreparypbl Aaerc's onpereJreH'e ayroroMr4', [oApo6uo paccMarpr4Ba]orc,Iz3BecrHr'Ie [pI{MepbI ayToroMl'Iz cpeAl{ )Kr4BorHbrx piBrarrHbrx Tr{noB paccMarpl4Barorc.f,Bepo'srHble MexaHIz3MbI sToro npoqecca' o:r4elrHrrfi 6onrmoli pa:gen nocB.f,qeH o6qzv urIacrHbIM BonpocaM pefrsHepallI4l4, B ToM r{lrcre 14 B orHorrleH'r4 r4fJroKo)r(ilx, o6'rzpHrrecBeAeHI{t [pI4BeAeI{bI no ]lpoqeccaM ayl'OT oMrInu pefeHepa L\UU yMOpcKUX nunuit,B uacruocrz,Aaerc's o6qee orII{caHI4e a'aroMI4qecKofo crpoeH'.fl rpunora4efi, oco6euHocrefi ux cKeJrera,Kpe[rreHr4r a coqreHeHr.rrr ero orAeJrbHbrx qa,ctei].,3Aecr usr Halileu no4po6Hbre cBeAeHr4, ococraBe rII4raMeHToB Iz llucqepalruofi Maccbl, o cTpyKType nr4uleBapzrelruorz cr{creMbr acneqzcfzrcu Hepntrofi c'oreMbl' onzcauue o6re*a uccne*onauvtft,, r43BecrHbre AaHHbre onpoqeccax pereHepauun h ayroroMun y Mopcr(HX nunuir _ Bce gro BB()I,kI.r' IsuTaTen.s B cyTbnpo6leurt' cneAyet orMerlarb, rrro lll4Tr4pye'rcr KaK Krraccr4qec*a, nrrreparyp a) TaK H caMafl.coBpeMeHHatr; MupoBafl JlHTeparypa IIo reMe A]dccepTaIII4Ir ocBerreHa rroJrHo. o6sop nureputypbrAaer Aocrarorl'yrc 14' B psle cryqaeB, I4cr{eplblBaloqyro IzH$opnaarlhro, rro3Bonrrcqyro BcpaBHHTeJIbHoM ac[eKTe roH'qrb, qro npo6neua ayroroMrru I,r BoccraHoBreHl4.s BHyrpeHHr{xopfaHoB y MopcKlrx nunufi rpe6yelr cnellr4anbHbx AoloJrHrzreJrbHr,rx ucctegonauuit,zcnoffisosaHHe B Kaqecrlle MoAerILHofo o6T,eKTa rxr{poKo paclpocTpaHeuuofr s Asnarcxo-TzxooreaHcKoM pelrzoHe MopcKo ft nunuu Himerometra robustipinna o6ocuoBaHo,
B uane Marepuanu Iz MeTorbI [pmBoAr4T 

"r'on^"un e vcrroJrb3oBaHHofo aBTopoM Ha6opaTpaAIzIIpIOHHLft' HO BblcoKopa3penarcxlr4x rvreroAoB: TpaHCMr4cc LroHHafl. u cKaHr4pyroqa,sneKrpoHHa's Ml4Kpocxbnult' 3ua'rure*Ha'f, qacr6 MaTepvun noABepraJracb MaHrdrr yrnr\r4flM,npr4BoArtrlr{M K orAeJreHrrro nzcrlepalrHoli Maccbr or qaruerrKr4, I.os a,aJru3aMaKpoaHarot""""n-o"o crpoe'I4's Iz rKalrenoft opraH u3arJukr aHanu3'rpyeMbrx yqacrKoB Tera6utu I4crIoJIE3oBaHbr l4eroabl cnerosofi Mr{KpocKonrzr4 u fr4croJrofuz, cneAyer orAeJrbHo[oAqep*HyfB' 'rto AJI' pe]neHa's nocraunat"'r* 3aAar{ TpaArrru4oHHBre MeroAr4KH ycnemHoco qeTaroTcr c coBpeMeHHbrMH MeTOAn rrec KLrMu n oAX OAaMr4

B rpex ocrIoBHbIX pa3AeJrax PesylrtaroB nocJreAoBareJrr,Ho t43Jrolr(eHbr AaHHF,re,rloryqeHHble HenocpeAcrBeHHo caMI4M aBTopoM'' B Ha'rane orrrzcBrBaer ct o6ulaxnaop6onoru.a acrpoeHl'Ie BHyrpeHHvx opraHoB B HopMe y I43yqaeM6rx xr4BorHrrx, flpzn or,flTcfl.KoHKperHbre

-AaHHbIe 
no MaKpoaHaroMnu 14 MI{KpoaH aToMLrv TefMeHa, Mecra [prrKpenJreHar Br4cqepan*rolZMaccbr r( qaurerrKe, rarrleBapzrelruofi crrcTeMrn. fianee AaH rroApo6nrni aHaJru3 npoqeccoBorreneH't nzcqepalrHofi Maccbl y Himerome.tra robustipinna, B ToM r{r4crre Ha ypoBHe[oBeAeHrrecr<zx peaxqufi' I43MeHeHI{t aHATOMr4r4 14 yJrbrpacrpyKTyp'i pa3rr4r{Hbrx opfaHOB,flonyveHnue AaHHbre .sBr.f,ro.rc.s [pzopr{TerHBrMrr t4 rro3BoJrrroT aBTopy qerKo onpeAeJrr4TB orornpoqecc Kar{ 14 c,frzHHyro ayror.oMvrc,



B [ocJIeAyIo'IeM pa3rene pe3ynbraroB oxapaKTepri3oBaH xoA pereHepaur4rlnr4[IeBapr{T.enrHofi cl{creMbr riocne a)/Toro]\{r4r4 y r4ccnellyeMoro Br4Aa Mopc tcoit nwlzit.3rrzAaHHbIe TaI{xe qBJltlo'lct .,paopHTeTHBrIvtI4, pe:y*raru gneKTpoHHo-MaKpocKoIrI4r{ecKr4x
I^ccJIeroBaHntl nosnoJlsror cynl{Tb o B.KJIaA. rex r.rJrr{ r4Hbrx rranefi B pa3Br{Tr4e pereHepara, ovopsannarrl{qecI(oM xapaKTepe per€)Hepaurzrz nr4rr{eBapr{relrnofi cr4creMbr. I{poue Tofo,noryqeHHbre pe3yJrbrarE,r Aaror Becn:ue ocHoBaHrce rrpe.4[oJroxr{Tb 6a0yuxqzoHaJr6HocTb

IoKCTaJIUfaMeHTHETx KJIeTOK 11 LIX BeAyr';yro poJrb B BOCCTaHOBJreHr.rr4 laqeBaprzre*Hofr cr4creMF,rnyreM nepoxruoft Mr4rparlr4rz tt rpaHc4ucpcpepe.uqapoBrr4, rrro noKa3ago BnepBr,re,
Baxtno orMerrrrb' trro pa3Aer Pesy;514rrr xopouo npor4nnrocrpr4poBaH KaqecrBeHHbrMr,rrpororpa@n nMr4 u cxeMaMH.

PutA*n o6cyx<4enl4e cyMMlzpyer Bce Haz6olee Bax''re lonyqeHH're aBTopoM AaHHr,re 14[poBoAHT cpaBHr4TeJmurrii aHaJrrr3 c paHee t{3BecrHbrM 14 Ha Apyrrzx Br4Aax, 3Aecr HaAextAaBla4unanponHa rloKa3aJIa He TorrbKO my6oxoe 3HaHrze npo6neuu, no cnoco6Hocrr KcaM o crotre JII' H o M y KpIzrI4 rlecK oMy alanvls y 6 o lr nroro M accrzB a IaHHbrx.B pasrere 3aKrro.reHae aBTop KpalKo rroABoAr4T r4Torn. Brrnolrr JrofnqecKoe
3 aB epureHr4 e aHaJrLB A [oJryqeHHbrx pe3 yJr];TaTO Er,

Cnzcox Jrrzreparypbr BKJrroqa er 220 HarzMeHoBa uuir u
LrcqepnbrB arolrir4M Arr.f, AaHHorl reurr.

H'B' Iio6poBcxoli 6srrq nposeAeHo opr4rr'rHanbHoe zccJreAoBaHr{e npoqeccoB ayroroMr.iza pereHepallul4 nl4lrlenapu:relrnoft czcleubl y Mopc rcoir. ,unuu Himerometra robustipinna.llpzueueure 'rpesnrrvatiHo TpyAoeMKr4x, HO B6rcopa3perxarcnlr4x MeroAoB srexrpouHoriMI4KpocKorIr4H B coqlraHIza c oKcnepuMeHT.,rb'brM norxoAoM rro3BoJrkrJro Aarb Aeranb'oeorII4caHHe IoK'TaJIHfaMerITHbrx'KJIeroK a cAeJlarb BbIBoA o I4x BeporrHorl 6n6yHKrlr,oHar'Hocrz,ilPu xoropoli Bo3Mo)rcHa rpaHcaussarparurupo"nu orr4x KJreroK B sHTeporuzr6r npLrBoccraHoBJIeHI4Iz KI.IIIKH' cne4yer oTMerI4Tb, qto 6orsml,rHcrBo 143 [przBeAeHHbIX aBTopoMpe3ynbraroB noKa3a'bl BnepBble Iz Aalor ltoerrfi MareplzaJl AJI' cpaBHr4TeJrbHbrx rzccne4onanurr.[aH'rre' nofiyrre'Hble aBTopoM no3BoJlrrcT cAeraTB B6rBoA o rraopftanna*Tr4qecKoM xapaKTepepefeHeparlurr n alleBapz:relrHOft cucreMbr AaHHOro BVna,

_,i. 
Perylrr:aur pa6orsl I{.B. Bo6poscr:oft r4Me}or 3HaqrzrenbHyro Hay.{Hyro rz npaKraqecKyrcIIeHHocrb' rlonyveuHble AaHHbIe ,,o3Bor.srcT nr{ue ,,oH{Tb roHKHe MexaHa3Mbr pereHepa \nn y)I{I4BoTHbx 14 pacLrtupfrIor npeAcraBJteHufl' o patHoo6pa3nn roKcTaJrr.faMeHTHbrx KJreroK r4 r4x

Q yunru4ft y 14 rrroKorqx,

MOXeT clsuTAT:Dcfl npaKTIZqecKH



{accepraqus coAepxlzr orleHb 6onr,uoil no o6reruy rr rpyAoeMKocrr4 B nonyqeHr4,
MarepI{aJI' roroputl Mo}Ker cJIyxo'ITb ua4extHori ocuosofi An.f, AaJlbHeft'rux 3Kcnepr4MeHTanr,Hbrx
p a:p a6oro r M oAeJrr4 p ereH ep arllrrl y rzrnoKo xrltx.

y MeHt Her cyrlecrBeHHbll( v [przHrl'nvanbH'rx sa^ae.raHrzfi ,,o cyuec.rBy
npe4crannenHoft AI{ccep'rauI4I'I' [rzccepraqrir rrerKo crpyKTyp'poBaHa r4 HarrucaHa,cHbrM
t3bIKoM' co'4epxtaHue anrope$epara rlpiaBI4nbHo orpalKaer ocHoBHbre [oro)r(eHr4.f, Ar4ccepr arJuu,
fluccepta[ux B uetloM r]peAcraBn.ser co6ofi saroHqenHrrfi Hayuurrfr TpyA, B KoropoM
coAepxI4Tct pelreHrre 3al\a.qL, I4Meloqee cyxlecrBeHHoe 3Harre Hirtr AIrfl AaHHoro HarrpaBneHH,
Q yHlarr,reHrallsofi HayKr{.

oAsaxo pa6ora He JII{lueHa ue6o*r'ur4x HeAocrarKoB. Tax, B orrr{caH^r4 MeroAr4K}r
cpraxcaqnz He ArIt ncex QarcaropoB nrrr{BoAr4Tcr BpeM-s $uxca4uur{ reMleparypa. B reKcre
AI4ccepTaIIHlI Her 

''p'sMofo 
yKa3a'ufl Ha Korl4r{ecrBo o6retcron, B3trbrx B 3KcrIepr4MeHT I4I4c[oJIb3oBaIJHbrx' B pa6.re orcyrcrByer xeJlareJrbHar cxeMa rr3MeHeH urt yt*pacrpyKTyp'r

roKcranl4raMeHTHbrx KrreroK, rlo3Bcfirroll(a, rrl4Tarerro ,cHO [peAcraBr4Tb ce6erlocneAoBarenbHoc'b 3THx I{3MeHeuzfi' K colxaleufiIor aBTop He r{cnoJlb3oBaJr Bo3Mo)KHocrri
oueHKI4 Ar4HaMuRH KJleroqHbrx 4Onylxrlnfi c noMorlbro npeArrrecrBeHHprKo B TLTMUAUH, 3roorqacrl4 o6rsc'zuo tt 6es Tofo otpoMHr,IM lI AocrarorrHrrr,r o6reuorra pa6or [o [ccneAoBaHr4ro
ynbrpacrpyK'ypbl' B orcyrcruze orlzx raHHbIX, BbrBoA 5, c naoefi TorrKr4 3peHus.,cQopuynuponan
t43JII4IrIHe Karefopuquo' B repBoe [peAJloxeHrie 3Tofo BbrBoAa s 6st Ao6asr4Jr cJroBo (Bepo.srHo),
Xotelocr 6rr n 6y4yr[ena yna4erb rIpo4oJDKeHr4e erolz pa6orbr B Br{Ae aHa]ru3aBKJrror{eHr4s
lpeAIxecrBeHHHKoB AHK' o r{eM rII{[Ier n caMa HaaeNAa B'aFuwtupoB'a, qro, HecoMHeHHo,
rro3BoJrr4Jro 6rr caenlrr ropzl3Ao 6onee ynepeHHr,rft BbrBoA.

cne4yer orMerrzrb, YTo TeKcr pyKon,rcr.r rrrlareJr'Ho B'rBepeH, xor-f, B pa6orc r4Merorc,
orAeJIbHbIe'ore'{aTKlz' B HeKoropblx cryrlaqx B rroAprzcyHorrH'Ix noArrl{crx Her pacrxr4sponxu
orleJr'Hbrx o6os'aqe'zft (uanprznaep, puc. I2A,l3f, 164, 228',23A,8,278,2g8,311).

llepe'racrleHHble 3aMerIaHI,t He BJrr4.flroT Ha o6uyro BbrcoKyro oueHKy pa'orrr
H'B'Eo6poscKofi 14 He craBflT noA coMHeHI4e .cHoBHbre pe3ynbrarbr 14 BbrBo,br Ar4ccepT arJ'r4.EeccnopHo, paccMarp LrBaeMafl. pa6ora BHocr4T cepre:Hufi BKnaA B oAHy r43 saz6olee

- ':aKTyanbHbIX 14 pa3paoarr*ae^allx B Hacrorrqee BpeMr o6nacreri 6vororzu pa3B'Tufl..
ocnoenrre pe3ynbra'bl rzccepra4a:u ony6nr4KoBaHbr n pe$epupyeMbrx oreqecrBeHHbrx h

Me)KAyHapoAHl;IX xypHarlax 14 MHoroKpaTI{o npeAcraBJreHbr na poccnitcKr4x r4 Me)KryHaporHbrx
xourf epeHqlz'qx' rlo reMe Aaccepralil{I4 aBTopoM ony6nuroe a,o 2 crarbrr B perleH3r..rpyeMbrx
Mex(AyHapolHtrlX xypHanax a )KypHaJIax a3 crllzcrca BAK, a Tarur(e 3 resi4cos AoKJraAoB Ha



poccl4frcKlzx u Me)KAyHilpoAHbIX KoHOepeHq,rx, ,,p'iqeM B 6onBrxr4HcrBe ny6n'Kaur4fi
H,B.Eo6poBoKar .sllrserc, nepBbrM aBl.opoM,

Taxuna o6par ou, AI{ccepraIIV oHHi's pa6ora <MexauusMbr ayroroMr4 r4 kr pereHepaquu
truIrIeBapl4TelrHofr cHcreMLI y rraopcr<ofi rv[rr4Lr Himerometra robustipinna>> coorBercrByer
xnanusur<alll4oHHblM KpI4TepzsM rpe6onaunsu <llolorreHr4.tr o npucyxAeHr4r4 r{eHbrx creneHefi>
or 24 ceurx6px 20I3r. Ne g42 , a ee aBrop, Eo6poncras HaAexA aBnapuprupoBHa, 3acny)KuBaer
trpacyx(AeHl{'s I4cKoMofi cteneHa r(a1$r4kara6uororuqecKr{x HayK no cleiluanbHocrr{ 03,03,05 -
6wo rorufl. pa3Bnrr4l, ena6puolorur,

IorIeHT, 14.o, 3aBeAyroqefo xa$e4pofi su6puolornu
Canxr-flerep6yprcroro rocyAapcrBeEr

x,6,H,

10 uapra 2015 r. 
L..,./"

KocrrcqeHxo porraau flerponuu, AorIeHT, r{,o,

erta6pzolorzu BuoloruqecKoro $arymr:era
yHrrBepcarera, VnunepcurercKa s ua6. 7 19, lgg034,

3 aB eAylox{ero xar} e4p o fi eu6pu o rornr4 rca$ e4prr

Caurcr-flerep6yprcroro rocyAapcrBeHHoro

CaHrr-flerep6ypr

/t-o


