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BeAyrrleft opraHr{3arluH Ha Ar4cceprau14oHHy}o pa6ory

3IIOEI4FIA Huxonas Enreuseszqa Ha reMy: <BsavMoAeficrnne 6e,rxos c AoMer{oM xononoBofo

lloKa pacreHHt-Sxcrperrao$Hra Eutrenta Salsuginetm c HyKnenHoBbrMr.{ Kr.rcJroraMr{),

npe4craueuuofr Ha coHcKalllte yueuoli clerrer]r{ KariAnAara 6nororv 'recrcnx Hayr( ilo

c[equaJrbFlocrra 03.01.06 - 6zorexHorolaa (a roM rrucre 6uouauorexHoloruu).



IlosHIxeHIze ycroftvuBocru pac'fLIrenbHbrx op.aHu3Mon rc aozoraqecKi,M c.r.peccaM ylKe B
rer{eHze HecKoJIbKI4x AecflTl4netuit ssnfl'ercfl [pe/IMeroM rrphcraJTbHoro BHr4Mar]ns yqeHbIX He
TOJIbKO B npvKnaAHbIX I'ICCJIe,4OBaHI4.rrx, Ho H C TOqKr4 3peHr4r SyH.qarrleHralruoft HayKa. cpe4u
Bcero nauoroo6pasus, a6uoruqecKrrx crpeccoBbrx SaxropoB B cpeAHefi noroce oco6oe sHaqeHr4e
I'IMeer nosneficreze Ha pacreHue IroI{H)I(eHnErx reMrreparyp. B snavzrelrHofr creneHr.{ 3To
ctss3aFlo c reM' 'tto 6ollutl4HcrBo Kynb'rypHblx pacreHHi.t, so:4e,trlBaeMblx e o6,,racrtx cpe4seii
rIoJIocbI, 6rtlu B cBoe BpeMt I4HTpoAyIlI4poBaHbr u3 pefaoHos c 6oree rerrJrbrM r(,rr,rMaroM, r,r
clrcreMbl xonoroycrofiqueocru y HI4x Moryr ue 6urr pa3Burbr B Aocraro.rHofi creneHa.
flepcnexruBHblM cpeAcrBoM rIoBbIIIreHrra ycroiivaBocra ceJrbcKoxo3qficrseHur,x pacreuui x
ne6laronpl4t{THF'IM Saxropau oKpyx(arcuefi cpe4rr sRJrre'r-cfl rroBbrrrreHae 3K.rilpeccgu reHoB
(xonoAoycroftqzeocru>' K HacroqueMy MoMellry ycrarloBneHo, qro cHr.i)KerrHe reMfleparypbr
oxpyxcaioqefr cpeAbl BbI3bIBaer Ir3MeHeHIIe 3Kcnpeccr4lr coreH reHoB, oAHaKo ponb
6olluruncrBa u3 HLIX' a raKxe MexaHI'I3M QyuxquoullpoBaHr4s coorBercrByroqr4x 6erucoe e
crpeccoBoM orBere' He I'I3BecrHu. lrzcceprallhoHHas pa6ora 3no6aHa Haxolas EsreHF,eeaqa
rrocBruleHa oluoft H3 TaKr,rx fpytIII feHoB, r(oAnpyrcuzx 6enxn c AOMeHOM Xono.4oBofo rr]oKa.
oua 6ltlu o6uapyxceubl B pa3rHt{HbIX opraHH3Max. B ToM r{Hcre r4 y Bbrcullx pacreuuii.
I4ssecrHrte $yHrquu 3THX 6erKos olpeAenqrorcf, esarai'roAeftcrBueM c HyKnelrHoBbrM14

KHcnoraMH' Baxna-s polr 6elxoB c AoMeHoM xoJroAoBoro [roKa B aAanrauuu pacteunil x
HH3KoreMIIeparypHoMy crpeccy rIoATBep)KneHa pf,AoM pa6or. Teu He MeHee, HeKoropbre
3Har{I4MbIe acrleKTbI QyuxtltzonapoBaHH.s 3THX 6e,rxoe B pacrr{TelrHofr Kjrerr(e ocrarorcrr
trpaKTl4qecKn Heu3yrreHHbIMH. IJau6olee KpHTutIHbIM H3 HHX flBrrflelcfl vo.rexylrprrurZ

MexaHI43M, 3a crrer Koroporo 6elxa c AoMeHoM xoJloAoBofo rrroKa oKa3brBaror cBoe BJIHST{ He Ha
aAanrallnlo pacrelll4s' K IIoHHIKeHHbIM TeMrreparypaM. Ocuoeuofi qenbro AaccepraHra 6rulo
onpeAeneHae MoneKynqpHofo MexaHu3Ma maunao4efrcrBhr 6elxon c roMeHoM xo1oroBoro
IrIoKa I{3 pacreHHs-3KcrpeMo$uta Eutrema salsugineum c FryKner.rHoBbrMu KgcrroraMr.r, rrro

rIo3BoJIHno 6rt c4elarb BbIBoA[,I o'rFtocuTeJ]bHo rloreHuuzutsuofi Bo3Mox(Hocrr4 npaKTI4LrecKofo

rrpzMeHeHrrr gTr{x 6erxos B pa3nuqHbrx c@epax 6uorexuor oruu.

Taxult o6pa:olr, Al{ccepralluoHlafl pa6ora npeAcraBnrer co6ofi aKTyiurbHoe r{ccJreAoB a1r4e,
pe3ynbrarbl Koroporo 6yayr eocrpe6onaHbr e 6zorexHoJrorr{qecxofi orDac:ru.

[raccepraqr4oHHa.s pa6ora, r43noxeHa Ha 124

Padora BKJrroqaer BBe/{eHr.re, o6:op nareparypbr,
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HccJreAoBaHHt' npeAcraBJIeHHe pe3yJlbraroB a I{X o6cy>x4eune, 3aKJTIorreHHe, tsbrBoAbr r4 crII4coK
IlarlapyeMoit wnepatypbl' BKJlloqaroutrzfi 151 acroqru{K, ?r3 Koropbrx 145 - Ha arrocrpaHHoM
t3btKe.

llocle KparKofo BBeAeHIrt, B r(oropoM onpeAerleHbr uenb Lr 3a*aqr.r HccJreAoBaHa{,
npoBeAeH aHaJru3 AocrynHbx nl4TeparypHblx l4crotiHaKoB rro reMarlrKe r,r3yqaeMoft npo6,reurr
(r'rana l)' B oosope nl'ITeparypbr orlHcbrBaercr geficrnue noHulr(eFrHbrx reMneparyp Ha
pacrlrrenbHrtfi opraHu3M' rIoAHHMaerct npo6neua npatsr4nbHofo cBopaqa Ba1rrfl, qenu pHK e
ycnoBl4qx noHzNeHsofi TeMrleparypbl Lr Synr<qnioHr.rpoBaHr4q PHK-uanepoHoB. Har<oHeq,
uo4po6no I43naraerct uHsoprr'raqas o 6elxax xoJroroBoro rxoKa npo- u 3yKapaor rax o6
ocHoBHoM o6:sercre uccneAoBaH Hs Aaccep r aL\Arr.

B qenov o6:op nI'ITeparypLI Ha,,lrcaH xopor'HM fl3ErKoM, coBpeMeHeH H Kacaercfl Tex
upo6lena, Koropble I4Meror HelocpeAcrBeHHoe orHorrreHae K TeMe Ar4cceprarlaonuofi pa6orrr.
cnelyer orMerl4Tb' sro Bce nl4TeparypHbre AaHHbre aHaJrr43r4pyrorcr corlcKareJreM
rcealvSr'rqupoBaHHo u noapo6Ho. fio3ToMy rlen., 14 3akartr4, rrocraBrTeHHbre aBTopou pa6oru,
3Byqar BrroJrHe y6e4ure.inHo.

TparnuuouHo rIocJIe o6:opa nureparypbr rrp'rBon'Tcs onacar{rze Ma,repr{aJroB H MeroAoB
IrccJleroBaHur (uana 2). B erofi rrase coucxareJreM AeraJTbHo r43nolKeHbr MeroAuqecKae
ocooeugocrn v ilpzeMbl pa6orrr. {ano orrr4caHl4e feHHo-HH}r{eHepHbrx MeroAoB,
LIOIIOJIF'30BaHHbIX ltn napa5orKlr peKou6znanrur'Ix 6eJrxoa. flpe4craeneH cner(Tp $ra:uxo-
XI4MHqCCKI,X MCTOAOB TIO ONPCACJIEHAIO AHKIPHK-NIANAUICIZ H OD{*IIAIO,'CE AT'UEFIOCTII
6elroe' a raKxe IIo olpeAeJleH'ro KoHcraHT I4x cBg3blts aHHt c HyKrreI4HoBbrMH r(I4cJro raMV.
Kpo're rofo' rpI4BeAeHo onI4caHI'Ie Syurcquoria-rrbHoro aHanvla6e-rrrcoe c AoMeHoM xono'oBoro
IIroKa Eutrema salsugineum B Tecrax IIo KoMrrneMeHTarluu pocra xonoAorryBcrBrrreJrbHoro
ITITaMMa BX04 E. coli. Mero4u orrncalrbr AocrarorrHo uo4po6Ho, ltcrro, qro 6es rpyralo3BorruT
r{x Boclpor43Becrr4 B cnyqae ueo6xo4auocru.

frasa 3 nocurqeua I{3nox(eHI4Io pe3ynr,TaroB HccneAo Balaq. oHa Brnroqaer g
pa3AenoB, raNlufi Lr3 Ko.ropblx rlocB.rrrrleH or4elluofi 3aAar{e HccJIeIoBaFrr{.q.
3xcuepaveHTarbHaq qacrb xoporuo cnnaHupoBaHa, r{To rro3BoJrgrro peur,rrb locraBJreHHbre B
xo4e pa6orbl 3aAaqI'I. C npuveHeHl4eM pa3rrr4r{Hbrx MorerrbHbrx cacreM in vitr"o u in vivo 6u,ro
I4ccJIe.qoBaHo B3al4MoAeficreze 6erKoe c AoMeHoM xonoAoBoro trroKa EsCSDpl, EsCSDp2 u
EscSDP3 I43 pacreHl4t E. salsugineum. nynn.""oBbrMa KucJroraMr4. Kairc4gi rr3 orr,rx 6e:rxos
corepxl4T B CBO9M COCTaB9 HecKoJIEKO II€HTpOB n:auuo4eficrBas c HyKnevHoBbrMA Kr4CJrOTaMr4
* AoMeH xoJloAoBoro lIIoKa n N-rcouqeeoll '{acru I{ HecKonbKo Morr4BoB (IIrrHKoBr,rx rraJlbrleB)



(6' 2 u 7' cootnetcreeHHo) e c-KoHuesoii 'racru. 6u.rra roKa3ar{a cnoco6uocrb 3Trax 6e,rxoe
rlJlaBlrrb BTopI4qHbIe crpyKTypbl B MoneKynax IHK z PHK c pa3nr4qHofi nocre4oearerbHocrbro
HyKneoraAoB 14 tlpocrpaHcrBeHHofi crpyxrypofi. lll nnaBJleHr4r eropzuuofi crpyr(rypbr 6erxan
c noMeHoM xonoroBofo lxoKa rpe6oeancl oAHollenoqequrrft yqacroK, naxoAsl{ufrcs e 3,-
lloJIo)KeI{IzH or srofi crpyKTypbl olraualrH afl AnvrHa DTofo yqacrKa cocraBJrrer se veHee g
HyKneorI'IroB' flpu 3ToM' AHK- v PHlt-n,raesuaq aKTuBFrocrr) 3aB'ceJra or r(oraqecrBa
({I'IHKOBbIX [aJIbIIeB) n c-xouuesofi qacru 6erKoe. Eula pa-:pa6orau a Hor]afl. crrcreMa ArT,
I,3MepeHas PHK-ruanepouHofi aKTHBHocrI4 6erxoe in vitro, c noMorqbro rcoropoft 6rr:ro
AoKasallo' r{ro Bce rpz 6elxa EsCSDPl. EsCSDP2 ra EsCSDP3 o6,rartaor pHK-ruaneponHofi

aKTI4BHocrbIo' Ho naz6ol''eIz - EsCSDP2. Kpove ro.o, 6rrro ycraHoBJreHO, rrro AoMeHbr
xonoroBofo [IoKa v3 pasnl'IqHltx 6elxon pacreHIzfi E. salsugineum 14 A. thaliana o6,ra4aror
paslvuuofi 6'onoru'recrofi arrueHocrbro ripz rerepoloruqnofi gr(c[peccuu n 6arcreprraJr'Hr,rx
KJIerKax' [pLrr{eM 3To pa3nHrlae o6yclonnl4Banocb eAI{Hr{r{HbIMrr aMHHoKrIc,To-I.H'IMI{ 3aMeHaMrz.
pacflonafarolluMucr fJraBHr,rM o6pa:ou 6,rzlxe rc N_rcoHqy 3THX AOMeHOB.

B pa3Aene <o6cyN4euael Hrexonafi Eereuseer4q 3no6an o6o6rur,r,r [oJryr{eHHbre
SKcnepI{MeHTaJIbHbIe AaHHLIe, o6ocHoea,'I ocHoBHbIe lrorTo)KeHuq pa6olrr, orMerl4rT
BO3MO)KHOCTb [paKTzqecKoro ucnoJrb3oBaHprfl nonyqeHHbrx pe3ynbraroB.

Pa:'qel <Bunogu> coAepll(t,T 5 yrnepir<4eHufi, r(oropbre r{e Bbr3brBaro.r cyulecrBerHbrx
uapexaHa[.

{zccepraqlzoHHa{ pa6ora H.E.3no6aHa, B uerroM, Hannca*a xopourr4M upoQecclroHaJrbHbrM
s3bIKoM' Bce SKcnepaMeHTa"IbHbIe a nlTTeparypHble AaHHbIe npencTaBneHEI Ha 37 pucyHr<ax g n
4 ra6luqax' Ilo'rbrra'tt qacrb I4x orlloc,Tct K fr'raBe, rrocBqure'uoE pesynbraraM HccJre/loBa'firr-
B fJraBe <O6:op nr4Teparypbr) prr cyHr(oB .sBHo He xBaraer.

llolyueuHlte Huxolaeu EereFIten14qeN,r 3ro6r.irrr'uv pe3ynbrarbr BaxHbr rJr[fl pa3Bur'rr
tfyH4an'reuraJIbHbIX npe4craucuuri o Morrerylrpno-6HoJTorur{ecK,X MexaHr43Max
ycrofiuanocrLr pacreHufi rc nosuxeHHblM TeMileparypana. llocxoJt,Ky 4;u 6e:rrcoB c r,IoMeHoM
xonoAoBofo rroKa EscSDPl ra EscSDP3 6rua rroKa3aHa BbrcoKaf, AHK- u pHK-un aBq,rr\afl.
aKTaBHocrb' a raKxe repnaocra6l4JlbHocrb, rIepcrIeKTI4BHbrM npercraBnflerc.tr npr.rMeHeHqe 3TI4x
6e:rxos B pa3ruqHblx MoneKympuo-6llolofHqecKr4x peaKrlarx Arrfl aMnrrwfnxauaa c !HK- a,rra
PHK-rvarpuq, cKJIoHFlblx rc o6pa:oaaHHlo BTopHrr'brx o'pyr(Typ, c qenbro rroBbrrueH,rr



cnellI40urrHocrv Lr BbIXoAa nPolyxra 3THX peaKuuit, rlayuHbre troi,rox(eHr.rr ttccttenosanuir.
peKoMeHryercr t4 gtroJrb3oBarb B Kar{ecrBe yve6uoro Marepr4ar,Ia ro .qacuuniTr4HaM:
6notexnonorur, reHerl4qecKaq I4H)r(eHepHr, MoJreKyJr spHas, luolorus. Kporre roro, o6:op
nHreparypbl AHcceprauaosnofi pa6orst FI.E.3no6ptHa npeAcraBn.{er HecoMHeHHrrfr uHrepe c Enfl
ilrlrpoKofo Kpyfa 'rHrarerefi H IIocJre Hercoropoft 4opa6orxu 3acny)KgBaer 6urr
ouy6nuxonaHHbrM.

O6ocnonanHoctr u nepoqrHocrr garcrro:rurerrHstx nbrnoAon n peKoNreHAarruu

I4cuo:BsosaHHe ilnfl l{ccnerloBaHr.rfi penpe3eHTarr4BHofi nrr6oprra o6pa:r1oe. rpr4MeHeHr4e
KJIaccHtIecKI'IX feHHo-I'I HlKeHepllbIX. 6aoxuNru.{ecxHx H coBpeMeHHbrx MoneKynrpFlo-
feHerhqecKl'Ix 14 Sa:uro-xtlMl4r{ecKux MeroAoB . rrorrBep)KAaror o6ocuosanHocrb LI
AOCTOBepHocrb SKCnepHMeHTaJIbHbIX pe3ynbraroB, npeAcraBneHHbrx B Ar.rcceprauuossoil
pa6ore H.E. 3no6nHa, a raxxe BbrHocrrMbrx Ha 3auraTy BbrBoAoB u ronoxesafr.

Pe:yllrartl 4{ccepraqapr peKoMeHAy}orcrr Anfl ricrroJrb3oBaHr4, B Hayr{Ho-
I'IccJlenoBareJlbcKt4x yqpelKAeHl'Lsx OuorexHolofl4rlecKofo u o6pa:oearerbHoro npofiurn,
3aHI{MaIouII4xct I'I3yqegzena PHK-6erKosrtx a:auuo4eficlnuit, a rar(xe [pr4 rrrgHaH cneuKypcoB
rro reHerHKe, 6uo.rexHorrofHr4 r,r N{oJreKyJrrpuofi 6v o:rorr.ru.

florrotu otn6rr"*oau*t"oar" r,o'o***rtfi 
" 

p*r"rrotutor,A"aaapruq""

ocsonsue IIoJIO)KeHHfl vr pe3ynbrarbr r4ccneAo sauuit ro Ar,rcceprarlHlr H.E. 3no6ana
ouy6luxoaaHbl B 6 pa6orax (n roir,t rjl4ctle 3 crarrqx B )r(ypHanax, peKoMer{Aoeauubrx BAK
Poccuu)' Pe:yllraru I4ccneAo saHvrfr, anpo6zpoaaurr Ha Poccr.rftcxux u Mexlynapoi{Hbrx
rcoH$epeuqnlx' Pyxonucl anrope$epa'ra coorBercrByer coAeplr{aHrlrc paccMarpr4eaeN{ofr

AI{ccepraIIaI4 ' pe3ynbraraM v IIoJ'Io)KeHutM, BbIHoc}IMbIM Ha 3aIIrI4TV.

flpa Kp[Tr4r{ecKoM paccMorpeHr.rr4 A'cceprarluorr'ori pa6o*r Bo3Frr4K prrr BorrpocoB
:alteqauufr:

I ' Ma'ro pHcyHKoB n o6:ope nl'ireparype, r{To 3arpyAHrer Bocrrpr4rrr.re reKcra. l1o rcpafiHefi
Mepe' He xBaraer pHcyHKa' Ha KoropoM cpaBHHBaJIacb 6lt 4orrreHuafl opfaHr43arlus 6erxoe c
AOMeHOM XOnOAOBOfO [roKa us 6axreprzfi, pacreHrafi u lKr4eorFrEx.

2. flo4nuct K pr4cyHKy 3.30 rre coorBercrByer 3roMy pucyHKy.



3' B pa6ore or{eHb MHoro coKpar{eul4fi, Ho uer o6uero crrrcKa r{clonb3oBagHbrx coHparueuafr c
ax pacruzr[ponxofi.

4. Tpe6yercr 6onee qerKoe pa3brcHeHue, qro aMeerc.s

aKTr.{BHocrbro> 6elxa. 3ro cosorcyrrHocrb pHK_n:rqesuefi

LiJrr{ qTo-TO Apyroe?

"1,tily 
noA (PHK-ruanepoHuofi

PHK-orrrarauuefi aKTr4Br{ocrH

B

v.

5' B onrtrax ro I(oMIIJIeMeHTar\vu pocra laxrepuft E. coli xonoAoLryBcrBr4TeJrbHofo rrrraMMa

BX04 He xBaraer KoHTpoJIbFIbIX AaHHIIX o6 ypoBr{e 3Kcrrpecc'r4 pa3Jrr4LrFrbrx AoMeHoB
xonoAoBoro [IoKa. He acxlrorleHo, qro oHI4 Moryr 3KcilpeccupoBarbcrr uo-pa3r{oMy, qeM

MoxHo o6rscnzrr, pa3Hoe HX BrntflHr4e Ha pocr Kynbrypbr E.coli.

BrtcKasaHHble 3aMer{aHrlt He Hocsr nprrHr-Ian'anbHofo xapaKTepa, He 3arpafuBaror cyrrr

HayqHbIX BbIBoAoB, cAeJIaHHbIX AI4ccepTaHToM, I{ r{e yMaIqIoT 3HarIeHI,Iq npeAqTanleHsOi.r

pa6omr, nunolHeuHofi, B ue.jloM. Ha BbrcoKoM naylrFroM t4 MeroAgqecKorv ypoBHe, H

ocraBJlf,rotqefr oqeur xopouee BrreqarJreHHe.

e,rg yqeuofr ctenenu, Ha Koroltyro oH
rrpeTeHnVeT

Pe:ylrraru [peAcraBneuuofi K saulare Ar.{ccep.raut{H cBr4AerenbcrByror o ssrcoxoft

xnalu$uxaquz ee aBTopa - Hurcora.f, Eereubesaqa 3ro6zua. ovearaAuo, rrro aBTopoM

npo,4enaHa 6oftIxaq pa6ora. Bce .qacrv I4ccneAoBaHr4s ocyqecrBneHbr u r.r3nolxer{br B
IIocJreAoBareJIbHocrI4, orpa>xarorqefi norul(y peurn3arlur4 roseqsofi qenl4 ecei{ pa6ortr.

[uccepraurou 14cIIoJlb3oBaHbI coBpeMeHHbre v KJraccHr{ecKHe MeroAbr volercy,,upHofr

6l4o,'Iottlu' 6aoxutvtutl u vuxpo6uoJlorar'r. H.E. 3no6nFr xopotrro 3HaKoM c nr.{reparypofr no reue

Al'Iccepralluu. CnucoK HcnoJlb3oeauHofi nHTeparypbr cocraBrrfler l5 1 pa6ory, 6o:rlrugucrBo H3
I(oropblx Ha aHuuficKoM fl3blKe. Cneayer orMerurb flpaBr.rnbrrocrb nrr6paHuofi crpareil4r.i

HccneAoBa[vrfl 14 srrcorafi ypoBeHb I4cIIoJIHeHI,Irr, qro rrorollfl4TeJrbHo xapaKTepg3yer caMofo
I4ccnenoBarerq. Bce BbIrIreH3JIo)I(eHHoe cBaAerenbcrByer o coorBercrBur4 coucrcarels H.E.

3no6rana yveuofi crerreHtr, Ha Koropylo oH npereH/Iyer.

JAKJIIOqBHI4E

[uccepraql4oHHat pa6ora 3no6r,rua Huxoras Eereuresuqa Ha reMy: <B:auuo4efrcrsue 6er1oe
c AoMeHoM xoJroAoBoro lxoKa pacreHll.fl-3xcrpevro$rzta Eutrema Salsugineum a HyKner4HoBbrM14
Kl4cnoraMH)) .uBJlserct 3aKoHrIeHrIoft Hayuuo-vccneAoBarelscxofi pa6orofr, uvercrqefi Hayr{Ho-
[paKTI4rIecKoe 3Har{eHue Ans pelIIeHH.q BorlpocoB e o6racru 6zorexnolorr4r,r. flo axryanbHocrr.r



TeMbI' HoBI43He pe3yJlbraroB, ax Teoperl4riecKofi u [paKTl4qecKofi 3Harr4Mocrr4

AHccepraIILIoHHa.s pa6ora coorBercrByer rpe6oBaHr4rrM [yrrKTa 9 <flo:roirceHr]r o [opqAKe
lpucyx(AeHl4t yqeHbIX creuesefi>, yrBepll(AeHHoro flocraHoereHueM flpanzre,rrcrsa pO or 24
ceHra6pr 2013 r' Nb 842, rpe'4b.f,BnteMblM K AlzccepraUa.sM Ha cor{cxaHr4e yreHoft creneHn
KaHAI{Aara HayK. Cuataelt' tITo aBTop 3no6uu Hur<onafi EsreHreeug 3acryxfl4Baer

IlpHcy)l(Ael{14fl acKoMoft crenesn ICaHI\HAaTa 6aoloraqecKax HayK rro cneqtranr,HocT' 03.01.06 _
-.-- EuorexuoJrofur (n rov qr{cJre 6r.ronaHorexsolornu).

Orsue o6cyN4eH u o4o6pen Ha oeMrrHape

@e4epa,rruoro rocylapcrBeHHoro 6rc4xerHoro

Poccaftcrcofi ar<a4evnpr HayK (OfByH ZE pAH) or

rpynrrbr perynsurzr4 6aocuHresa 6e,rxa

yrrpe)KleHur HayKV l4ucruryr 6elxa

<23> anpe:rs 2019 r.

Pyroeo4urenl rpyrrrbr

perynsrluu 6procrurtesa 6elrca I,IE pAH.

AoKTop 6uolornqecKux HayK.

npo$eccop, ara4erraux PAH

crapruufi uayuurrfi corpygHnr( rpynnbr

perynflqr4u 6r.rocuure:a 6elxa I4E pAH.

KaHAuAar 6uororu.{ecKrrx HayK

Os.ruFrHr4xoe JIee flas,'roer4.l

Ilsluu ltvturpuit Huxoraen H.l7/,s,

d[.0](. &r4ti .




