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EKI4MOBOIZ farunrr Anercan4poBHbl <Oranorenerr{trecKas H 6roxurrcE.recKat

xapaKTepr{cTHKa l-aufiHorluKnorrporraH- 1-rap6oxcr{naTAe3aMr.rHa3 Lr

D-qncreran4ecynr$orr,rApa3 y npeAcraBr.rrenefi pola Methylobacterium>>, [pe,qcraBJreHHoft Ha

col4cKaHr{e yqeHoft crerreHr.r KaHAr{Aara 6[ororuqecKux HayK IIo cnerlr{anbHocrr,r: 03.02.03 -

<Mr,rxpo6uoJrofur>

Arcryalrnocrb rr36paHHoft TeMbr

Cpeau agpo6Hbrx Merr4Jrorpo(purx 6arrepufi, [cnoJrr3yroqrrx MeraHoJr, MerLrJraMvrH vr

Apyrue oKr{cJreHubre r{ 3aMerrl€unrre [por{3BoAuhre Meraua B KatrecrBe [croqH]rKoB yrJrepoAa r,r

gHgpfI{I{, MHOnIe [pe,4CTaB]ITeJII,I CI,IM6I4OTI{qeCK[ CB.'I3arrbl C paCTeHLItM]I, KOnOHtI3I,IpyS

nl{croBylo rroBepxnocrb, pr{3oc(bepy, BHyrpeHHIae rKaH[ rr ceMena. Tecuar cBf,3b pacrennilr tr

Merl,Inorpo(fon o6racHserct reM, qro nepBble tBJltlorc.f, rJro6€rnbHbM ucrorrHlrKoM MeraHoJIa LI

Apyfr{x cr coeA}rHe:li'r4it, Koropbre rrorpeoirrror Merr{Jrorpo(fHue 6arrepuu, B cBoro oqepeAb

<4>> z



cl{HTe3r,rpyfl Suroropnaonrr, BLrrnMr,rHbI, ocMorlporeKTopbr, rroBbrrrraJl ycrofiuunocrr K

(puronaroreHaM, a raKxe $uxcupyx uoneryrxpnrrfi a3or. Cpe4v rlrrpoKofo c[eKTpa

6raororu.{ecxu aKTr4BHbrx coeAunenuft oco6yro ponb n SurocuM6uose 3aHI{Maer 1-

aMuHorlr{KJronponau-1-rap6ouonoft rucnora (AI{K) - [peAilrecrBeuHuK s 6zoczure3e DTI{JIeHa

pacreHr.rsMn. Srvlen - oAraH r,r3 ocHoBHbrx (fr.rroropuoHoB, oH r,rrpaer BaxHyro poJrb B pa3Btrruu

ropnenofi cr4creMbr, co3peBaHr,r[ rrJroAoB, a raKxe B [epeAaqe crpeccoBoro cLIrHaJIa. Kar qacru

crpecconoft peaKrlr{u on uurra6prpyer yAnr{HeHI{e KopHr, Ho,(yJrrrlr4ro r-r rpaHclropr ayKcI,IHoB,

ycKoprer crapeHr.re rraneft r{ Bbr3brBaer 4e(fonnaquro. Ear<rcpuu, o6ragaroulr{e (fepivrenrorrl

AlIK-aesalruua3oft, roroprrfi AerpaAr{pyer AI{K Ao Heaxrr{BHbrx u,-rero6ynapara vr rIoHoB

uIMMoHLrf, cnoco6crsyer cHrrlKeHr,rro KoHIIeHTpaIIT arl4Jreua I4 rroBbrr[eHuro ycroft.rueocrpl

pacrenrafi x 6uoruqecKr{M r4 a6raoruqecKl,IM crpeccaru. llour,rMo 9Toro, y pacreHl,Iia u pxga

6arrepuft o6napyxeH $epueHr, orrrutrarourfics sHcoKrrM ypoBHeM cxoAcrBa aMLrHoKllcrornoft

rrocneAoBareJrbHocru c A[K-aegarr,rnna:ofi D-qncreprn4ecynr(porv4pa3a, xoroprrfi

KarurJur3r4pyer AerpaAarluro D-qncre[Ha Ao rrr{pyBara, cepoBoAopora v aMMrraKa. AruEnHocrr

gToro (fepueura onpeAeJrrer ycrofiuuBocrb 6ar<tepzft K ToKcprrrHoMy AJrfl nux D-qncrelrry, a

BbrAenflrorquftcxnpu ero AerpaAarlktr{ cepoBoAopoA o6naAaer SyHruqra4nrruu cnoficrBaMrl I,I ro

rrocneAur{M AaHHbrM peryrrupyer MnoixecrBo Qu:uororuqecKux npoqeccoB y pacreuuft.

flpe4uolaraercs, rrro no gTr.rM flpr{truuarra D-ql{crer4HAecynr(porn4pa3a raKxe [pLIHI{Maer

y-racrr.re n (poprr,rxpoBalvrv accorlr4arlllfi 6artepaft c pacreHLIsMI4.

llpo6neua pacuu$ponrr,r 6zoxnMlrrlecKrx nyrefi clIHTe3a $uroroplroHoB He roJIbKo

pacreHnrMra, Ho r4 rax crau6noHTaMr.r BecbMa aKTyanbHa, KaK c roaIKI,I 3peHI,Is $yn.qauenranrnoft

HayKr,r, TaK LI B rrpraKJra"uHoM acrreKTe. B csqgu c 3TI,IM HoBhre 3narrurfl, rroJrrreuuble B xoAe

BbrnoJrHeu[s Aannofi pa6orrr rBJrrrorcr vpesnrruafiuo BaxHbrMr.r, paca]krpsfl, u yrrty6xxs.

rroHr.rMaHr.re MexaHr.r3MoB crau6uoga uerurorpo$on c pac"renusMkr, rrro cnoco6crnyer

peaJrr{3arluu ux 6uorexsorofuqecKoro rroreHrlr,raJra B c$epe pa:pa6orrn HoBbIx

6uonpeuaparoB-crr.rMyn-sropoB pocra u pa3Bururfl, pacrenuft, noBbrrxarcuux [po.{yKTLIBHocrb I,I

ycroftvunocrb pacreHufi x crpeccoBblM eogAefi creuxnr u SrarorlaroreHaM.

Cns:r pa6orsr c nJraHaMrr coorBercrByrouux orpac.nefi HayKrr r{ HapoAHoro xogsftcrsa

.{ucceptaqrroHHoe HccneAoBaHr,re Exzrr,tonofi f.A. Bbr[oJIHeHo Ha 6aze Irlucrutyra

6noxrzuura v SHszonorun Mr,rKpoopraHLI3MoB lrM. f.K. Crpx6IEna Oe4epanrnoro

rocyAapcrBeHHoro 6rcAxernoro yqpex.{ elvs. HayKLt <(De4epa-rrrnuft uccreAoBareJrbcKIaft qeurp

<llyuuucxnft nay.rurrfi qenrp 6raororu.recKr{x r.rccJreAosaHr,rfi Poccuftcroft araAerrrn[ HayK))

(OI4U ilHUBI4 PAH) B paMKax yve6uoft nporpaMMbr acrurpaHrypbr 03.02.03

<Murpo6noJrorur) @e4epamnoro rocy4apcrBeHHoro 6roAxeuroro o6pasonareJlbHoro

frpexAenlrr Bbrcmero o6pa:onanux llyrluHcrraft rocyAapcrBeHHbrft ecrecrnenno-uayrnuft



I,IHcrI4ryr ([yqfEHI,I) n coornercrBr{r{ c nJIaHoM HIrIP aauuoro yqpexAeHur. Honusua r,r

aKTyaJlbHocrs pa6omr KocBeHHo floATBepxqaercfl TeM, rrro Sparnaeurrr pa6orrr [oAAepxaHbr

rpaHraMl{: POOI4 J\bl\b 12-04-31373-rrrot_a,14-04-32202-von_a,16-04-00381-a, 18-34-00998

Morr_a, PHO }lb I 4 -I 4-0 1045, f3 l\b6. 749 .201 4 lx.

Hourgna [ccJreAoBaHuq, noryqeHHbrx peyJrbraroB, BbrBoAoB rr peKoMenAarlzfi,

c$opruynupoBaHHbrx B A[ccepraur{rr

Hay.rnax HoBr{3Ha Ar.rcceprarlraoHsofi pa6orsr cocrolrr B ToM, rrro BrrepBbre Alrs

Merl4norpo(pon nonyreHbr Aeneqr{oHHbre MyraHTbr enu$urnofi Merr.rJrorpo$uoft darcepuu M.

radiotolerans ilo crpyKrypHotvry @cdS) u peryJltropHoMy (acdR) renaM Al{K-aesauvrna3br, a

TaKXe r{x KoMrrJreMeHTr.rpoBaHHbIe Bapr.IaHTbr, npoaHaJrl43l,rpoBaHa I,IX cuoco6nocrr K

AerpaAaIIlIu AI{K. ,{ucceprauroM, BrrepBble AiIt a.nrQanporeo6axrepufi, y4alocr KJroHr,rpoBarb

rl oqucrr.rb peryJrrropHrrfi 6erox AcdR, ornocsrquficx n Lrp-ceueficrny, a raKxce [oKa3arb ero

ponb B perynsrlrar4 Al-lK-aegananna3br y M. radiotolerans.

farune Alexcan4poBHe yAanocb ycraHoBI,ITb HaJrr.rque reHoB $epruenron xara6onxsil,Ia

pacTr,rTenbHbx aMr.rHoKHcJroT - 1-auunoqr.rKJronpo[au-1-xap6onosoft Kr.rcJroTbl ra D-qncreLrKa -

AllK-aegarr,rr4Ha3br vr D-qucreun4ecynr(forl4Apa3br y rraerurorpo$on pa3nrqnoro

TaKcoHoMr,rqecKofo [oJroxeHr4fl, a raKxe rrpoBecrlr (punoreueruqecxufi ana]rpr3

TpaucJrr,rpoBauHbrx aMr,rHoKI{cJIorHbx nocJreAoBarenrnocreft gTlrx feHoB. Brrnra KJroHLIpoBaHbr

feHbr r.r oxapaKTepr.r3oBaHbr pexou6unanruue AI-{K-Ae3aMr.rHa3wuz Methylobacterium nodulans

ORS 2060 u $axymrarlrBno MerrnorpoSnofi axruno6ar<repuu Amycolatopsis methanolica239.

Ilpe4ctaueHHbre MarepI{aJIbI MoneKyJrrpuo-6raoxrzur4qecKr4x raccneAonasuft

cBllAerenborByror, uro AI{K- Ae3aMHHa3u 6arrepuft nrparor oAHy r43 KrroqeBbrx porefi n

(fraroclzrvr6uorr.rrrecKr.rx B3auMoorHolreHr,r.f,x, rroBbllrrru ycrofivunocm r 6raou{rrecKr.rM crpeccaM,

a raKxe cruMyJrr.rpyr pocr H pa3Br.rrr,re. Anrop Ar{cceprarllrr{ Bbr,4Br{HyJr rrpeA[oJroxeHue o roM,

r{To HaJII{qze AI{K-ge3aM[Ha3 flBrrnercs. oAHLIM I{3 aAarrrarlrroHHbrx Mexanlr3MoB accoqrlall}I}I

6ar<repuft c pacreHr,rrMrr r{ ee aKTHBHocrr o6ycnoBneHa gKoJrorr4rrecrofi nnrnefi, saHranaaeuoft

6axrepueft, rrro Moxer 6rrm roATBepxAeHo ypoBHeM aKTr{Buocrr4 Al{K-ge:arvu.rHa3bl y

MerlrJrorpo(furx 6axrepaft cocro.f,rrlr4x n Szrocnlr6proruqecrfix oruorrreHLrrx pa3Hoft creuenu

6nusocru.

Taxuna o6pasou, rroJrfreHHbre B xoAe BblrroJrHeHr.rr Ar{cceprarlr{oHHoro uccJreAoBaH}rt

AaHHbIe o6ecuequnr{ HoBr,r3Hy c$ opnaynupoBaHHblx BbrBoAoB.

3na.rr'rlrocrb AJrfl HayKrr u [paKTrrnrr BbrBoAoB r{ peKoMeHaatlnit

[IEccepralrroM fioryrrenbr rleuHhre Anfl naurpo6nororr.rn, 6uoxuvruu pr 6norexnoJlofuu

Marepr.ranbr, r{Merolu.re (pyu4auenraJrbHoe r{ [pr{KJra4Hoe 3HaqeHr,re.



C reopernqecrofi ToqKr,r 3peHr{r, npone4€nubre B paMKax Ar.rcceprarl}roHuofi pa6oru

rrccJreAoBaHpr.s 6raoxuuutrecKlrx cnoftcrn, pac[pocrpamenvrs. ra rpaucKpranquonnofi peryrsqrau

Al{K-4esauuua: y aspo6urrx lreuaro6axrcpnfi no3BoJrrror pacrrr4prrrb rpeAcraBJleHldt o

MoleKynspno-6raoxrauuqecKr.rx MexaHl,r3Max opraHr{3arlur,r v peryJr{rlfir{ crau6uoga

Merr4norpo$on c pacreur.rrMra. Pa-:pa6orar{Hbre cucreMbr BbrpoxAeHHbrx oJrr{roHyKneortlAubx

npafirraepon Arrfl AereKrlr{n n a:unru$urcaquu reHoB Al{K-4esarruna^: (acdS) vt D-

rlr.rcrer.rHAecylr(poru4pa": (dcyD) ro3Bor.rrr r.rccneAoBareJrrM B Aarureftrueu oIIeHLIBarb

cn o c o 6 no cm 6 axrepuft r 4erp a4 ar\!w p acrure JIbHsIX aMLIH o KI,I c JIor.

flpurlaguuM acrreKTou pa6oru flBilflercfl rrpl,rMeHeHr.re uoryrreHHbrx HoBbrx sHaHI4fi s

6Horexnoloruu u ceJrbcKoM xossficrse. YrnepN4aercq, rrro Harr.rque reHa AI-{K-A$aMI,IHa3rI

xapaKTepHo Ans 6axrepuit, accoqr{rzpoBanubrx c pacreHr.rsMr4, rIocKoJIbKy AIIK aora3aHo

ToJrbKo ArrA pacrenuft. Taxxe aBrop yKtrbrBaer Ha poirb 6arrepnarbuhrx D-

rlucreuHAecynrlporragpaa ((fepuenron, ornl4uaror$,rxcfl BbrcoKrrM ypoBHeM cxoAcrBa

ilMr.rHoKr.rcJrofirofi [ocJreAoBareJrbHocr]I c AUK-a*auuna:ofi) n pacrr.rrenbHo-nanxpo6urx

accoquaqr.rfix. KaralusrapyeMar gTlrMr.r (fepnaeHrarrara peaKrlr.rf flB[rfleTcfl, r,rcTorIHLIKOM

cepoBoAopo.qa. B rrocneAHee Aecrrr4Jrerr.re Bo Mnorux pa6orax rroKzu]aHa 3Haq[TerbHtul ponb

cepoBoAopoAa B cTllMyntquu pocTa 14 pa3BlrTrrs., a TaKXe ero fIaCTLIe B 3aIIIIITe pacrenuft Or

pa3rr.rrrHbx Br4AoB crpeccoB, rrogToMy D-qucreuH4ecynr$orv4tr)a3a, BeporrHo raKxe

npr.rHr{MaeT yqacTr,re n $opunpoBa1vrvt accoquaqrrft 6arrepnfi c pacrenvrflMu. Tar<una o6pa-:olr,

pe3yJrbTaTbr .u[ccepTarlr{oHHoro uccJIeAoBaHLrr Iro3BoJLfiT Jryqme peaJII,I3OBaTb

6uorexnonornrecruft rroreHrlkraJr aspo6urx uerurorpo$on, paspa6oratb HoBbre

buonpenaparbr-crr.rMyJrrrophr pocra v pasBrrrLrfl, pacreunft c 3aAaHHbrMr{ cnoficrnauu,

noBbrrrrarcque npoAyKTr.rBHocrb u ycroft.ruBocrb pacrenufi K crpeccoBrnr,r norgeftcrBlltM LI

SraronaroreHaM.

O6ocnonaHne rr AocroBepHocrb HayqHbrx rroJrolxenuft, BbrBoAoB n garc.nroqenufi

I-{enr xoppeKTHo c(popuynupoBaHa, las Heg BbrreKaror [ocraBJreHHbre 3aAarru. CAeranntre

B pe3yJrbTaTe nponegeHHoro HccneAoBaHlrr BbIBoAbr rroAKpelJrrroT IIoJIoxeHI{fr AvCCepTAI\krvr,

BT-r/IBr4HyTbre Ha 3 arrIHTy.

Vponenr aHaJrr,r3a HayqHbrx pa6or oreqecrBeHnbrx r{ eapy6eNurx }rccJreAoBarerefi,

orpaxaer cocrosHne npo6nerru r.r3yqeHr,rr cutr{6}rorra.recKlrx B3alrMoorHourenrafi aspo6urx

Merr.rJrorpo$urx 6arrepuft n pacreunft, vro noAuepKr{Baer reoper[qecKyro rroAroroBKy aBTopa.

B peueH3r,rpyenaoft pa6ore rrpeAcraBJreHbr pe3yJrbrarbr ra6oparopnbrx rrccJleAonauuft

6uoxuunqecrrax csoficre u rpaHcKpllnquounoft peryJrtrll{H Al{K-4earr,runas v D-

uracrenHAecynr$oru4pas y aspo6Hrrx MeruJrorpo(pnrx 6arrepuft. O6rexrrenocrr



noflyqeHHblx MaTepI,IanoB [oATBepxAaeTct HoIIoJIb3OBaHI'IeM

crarr{crr{qecKoro aHan}I3a rlpli roMolqu SigmaPlot 1 0. 0.

A.IIEKBATHbIX METOAOB

LIcxoIs. r.r3 9Toro, Moxuo 3aKJrroqlrrb, uto cQopMyJII{poBaHHbre B II{ccepraIIuI{ Hafruble

rroJrolxeHru, BbrBoAbr r{ 3aKJrroqeH[e rBJltlorcg o6ocnoBaHHbIMI,I I{ AocroBepHbIMI,I.

Oqenna coAeplrcaHr{q Ancceprarluu, ed ranepm€nnocrr B IIeJroM,3aMerranrrr rro

oQoprurenuro

,{uccepraqrar Ex[rvrosoft lanuHrr Anercau4poBHbl tBJlrerct sanepru€uuofi HayqHo-

rnanu$uxaquossoft pa6oroft, uanncauHoft B TpaALIqvoHHoM crrrJle, xopoilLlM r3bIKoM'

qr,rraerc.f, JrerKo. .{nccepraqr.rfi, H3JroxeHHarI ua 107 crpanllqax, BKJIIoqaer BBeAeHI{e, o6sop

nl,ITepaTypbr, oIII{caH}re MaTepr4aJroB r,{ MeToAoB, gKCrIepI{MeHT€rnbHyIo llacTb, 3aKJIIOTIeHI'Ie,

BbrBoAbr. Cnncox qlrrr,rpyeMofi nureparypbr coAepxur 226 Hcror{HLIKoB, B ToM qIlcJIe 25 sa

pyccKoM vr 201 na anruuficrou r3brKax. Pa6ora uJIJIIocrpHpoBaHa 8 ra6lzqauu v 38

pr,rcyHKaMlr. .{nccepraqr4oHHar pa6ora o6raAaer BH}"TpeHHI,IM eA}IHcrBou. Irlcuonb3oBauHble

MeroAr{rrecKrre noAxoAbr Ha[paBJrenbr Ha peIrleHrle nocraBJlennoft qelu I,I KoHKperHbrx 3aAarl

I,ICCJIE,IIOBAHI,I'.

flpu usyreHLII{ TeKcra Aucceprauilu Bo3HIIKJIU Borlpocbl :

1. 9eM o6tscuurb ror Saxr, qro BaM He yAaJrocb, [clroJlb3yt cKoucrpyl{poBaHHble

npaftueprr, o6napyxrrrb reubr AUK-aesaMLIHa3 y plccJleAoBaHurx Bauu 9- n y-

uporeo6arcrepnft (n orJrr4rrr.re or o,-nporeo6arrepufi) frI{TbIBas, rITo cpeAI,I

npuueuenHbrx K rlccJreAoBaHr,rro Br4AoB B- u y-Proteobacteria 6rrnu [peAcraBI.{TeJII{,

BnepBble BbIAeneHHbIe I{3 Ml4Kpo6o-pacrureJlbHbrx accoqtr.a\uft?

2. llpono4uncs, rLr [or4cK rena D-qncrel{HAecynr(foru4pasbl c cKoHcrpyIapoBaHHbIMlI

Barvrra npaftuepauu (rpoue o upoteo6artepuft) cpeALI npeAcraBl{reneft Apyrrx

KJraccoB Proteobacteria?

3. Kaxoe KoHKperHoe [paKTlrrrecKoe rrpl{MeHeHl4e Moryr rIMerb pe3yJlbrarbl Baruero

r4ccJreAoBaHr4s, rrralrrpyrorc.rr nIa gKcrrepuMeHTbl no nosAeftcrBllrc ]IccJleAoBar{Hbrx

rrrrirMMoB lreruno6axrepufi Ha ceJrbcKoxogsft crnennrre pacrenua?

,{aunrre Bonpocbr Hocrr yroqHrroqufi xaparrep LI He yMar.slor AocroLIHcrB pa6otu.

C yu€rorra Bbrrrrer43JroxreHHoro, Araccepralll4oHuat pa6ora Exunaosofi f.A. rvroxer 6rrru

OIICHEHA TIOJIOXIITEJIbHO.

CooreercrBrre aBTopeQepara ocHoBHbrM rloJrolfieHrrfl M Arrcceprallun

Tercr arrope(pepara coorBercrByer ocHoBHbIM rIoJIoxeHHtM LI BbIBoAaM, I43JIoxeHHbIM B

Ar{cceprarlr,rn. YxasaH BKJTaA aBTopa n npone4ennoe I{ccJIeAoBaH}Ie, orpaxeua HoBI,I3Ha'

npaKTrrqecKar 3Harrr4Mocrb pe3ynbraroB, upune4eu crrucoK ny6luxaqllfi, n rotopblx orpaxeubl



ocHoBHbre HayrHbre pe3yJrbrarbr r,rccreAoBaHlls. Anrope(pepat n uonnoft uepe orpaxaer

coAepxaHr,re Ar{cceprarluonnofi pa6orbl.

Ilogrnepx4enne orry6JrrrKoBaHHbrx ocHoBHbIx p$yJrbraroB Arlcceprarlrur n nayunoft

TIEIIATII

CoucxareleM no reMe ArrccgprarlIlIl ouy6rnrouano 14 HayrrHblx pa6or, us xoroprx 3

cTaTbr.r B xypHilJrtx, peKoMeH,4oBaHHbrx BAK (ane I,r3 HIlx - cTaTbu B LIHOCTpaHnOft ne.raru), a

TaKXe I I re3r,rcoB. Marepuanrr Ar{cceprallu}I AoJIoxeHbI u IutlpoKo o6cyx,4enu Ha

Bcepoccuft cKlrx H Mex,(yuapoAHbx xoHlpepeuquxx.

3arc"irroqenrre o coorBercrBrrrr Arrcceprarlull KprrreprlflM, ycraHoBJreHHbrM flo;roxenneu o

nopqAKe npficy]I(Aenur y.r6nrrx crenenefi

Taxpru o6pa:orrl, Ar.rcceprarlr4s Exurrronofi farranrr Arexcau4poBHbl Ha reMy:

<ouloreneTr.rqecKa-s 14 6uroxlrrrlaqecKtur xapaxrepr4cTHKa 1-auusoquuouponatr-1-

rap6orcrEnarAe3aMr.rHa3 v D-qucrerau4ecynrtporraApa y [peAcraB]Ireteft poAa

Methylobacterium>> sBJrrercr Hafrno-KBann(furaqnonuofi pa6oroft, n roropofi coAepxllrcs

perrreHr.re nayruoft sa4aqn r.r3freHr.rr pactrpocrpalenns. reHoB AUK-,uesaMuHa3 v D-

rlr4crer,rHAecynr(forugpa:, 6raoxuufiqecrrx cnoficrn, a rarxe rparrcKp]Iilquonnofi peryntq]Ifi

3Kcrrpeccilu reuoB err.rx $epnaeuron y aspo6uux MerllJlorpo(fnrx 6arreprft, uuerorqefi

cyilIecrBerruoe 3Haqenvre Arrs uurpo6uororu, 6uoxuMtrv[n 6uorexnonorul{, qro coorBercrByer

[. 9 dloroxenus o rtopsAKe npucyxAeHr{r yrenrx creuenefi>, yrBepx.q0nsoro

flocrauonneHueM llpanurenrcrna Poccuficrofi (Degepaqnn or 24 cenrr6pr 2013 r. I&842.

Aerop 3acnyxr{Baer flpucyxAeHrafl r,rcKouoft yr€nofi crenenra KaHAI{Aara 6IEonorrrecK}Ix HayK

no cileqrraJrbnocrr.r 03.02.03 Murpo6uoJlofl{t.



OrsHB o6cyx4€n v ogo6pen Ha pacrulrpeuHoM sace4anfiLr Jla6opatopuu so.uuofi

uuxpo6uolornr,r Oe4epalruoro rocyAapcrBeulroro 6roAxenroro yqpexAenllt HayKpI

<I4ncruryra gKoJrofurr r{ reuer}rKra MrrKpoopra}rn3MoB> Yparscxoro orAeJrenras Poccuficroft

aKaAeMr,rlr nayr (I,I3|M YpO PAH) 1 1 nrnapx 2019 rorc (llpororon Ns 1 ot 11.01.2019 r.).

3aneayrorq uit rra6 op ar opueir eoAH ofi
unrpo6raonorr.ru (tr{3fM YpO
PAH), A.6.H., npo(f eccop TC-*6r"* Capanon A.I,I.

floAnr,rcr A.6.n., rpo(|.
A.I4. saneparo, HauamurEK
KaApoB Kopenanona M.B.

14.01.2019 r.

614081 r. flepnm, yl. folena, I. 13. <IIncruryr 3KoJroruu u reHerr.rKlr Mr4Kpoopraur4srrron VpamcKoro
orAeJreHrlf, Poccnficxofi aKaAeMLru HayK) - $usmat (De4epalrnoro rocyAapcrBeHHoro 6roAxernoro

frpe)KAeHr,rr HayKr,r flepnrcnoro Qe4epanuroro uccJreAoBareJrbcKoro qen:rpa Yparucroro orAeJIeHI,rf,
Poccuftcrofi aKaAeMlrr,r uayn. Ter. (342) 280 83 32. (DaHc: (342) 280 92 Il. E-mail saralov@iegm.ru.
Internet: www.iegm.ru


