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3axnlesuofi aBTopoM rlenbro rrpeAcraBreHuofi pa6orrr tBr.f,rocb

"r4ccre4oBaHne crpyKTypHbrx u SyHxquoHaJIbHbIX oco6esuocrefi

B3aLrMoAeficrswfl. 6enxon-perynrropoB TpaHcnquI,IH c vx MHITIeHIMH (o4uo- v
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AKTYAIbHOCTb TEMbt

Pervrquuq 6uocunresa 6enra

npoqeccoB B SyHxqraoHI4poBaHHH

MexaHr43MoB srofi perynf,rlr4r{ qBrrercq perynflIll4-s Ha ypoBHe rpaHcJIflIIt4I4,

ocyulecrBrteMaq nyreM B3aI4MoAefi,crr;ufl, 6erros v PHK. OnpeAeleHue

rrpocrpaHcreeHHofr crpyKTyprr PHK-6eJrKoBbIX KoMnJIeKcoB Ha aroMHoM ypoBHe

oTKpbrBaeT nyTb K ycTaHoBneHnro cTpyKTypHbIX IIpI4HUHTIOB y3HaBaHI4t 14

B3ar4MoAeitcrsufl. 6enxon-perynqropoB rpaHcntqlll4 c PHK. Cle4yer raKxe

oTMerr,rTb errle oAHy Ba)KHyro cTopoHy TeMbI I,IccJIeAOBAHVI., He 3aTpoHyTyro

HerrocpeAerBeHHo B Ar4cceprapn. B Hacroqtuee BpeMt MexaHI43MoM Aeficrszq

oKoJro noJIoBrrHbI npr4MeHqeMbIX B MeAHIITTHe auru6uou4KoB .lBrqerct

6lornponalvre cr4HTe3a 6elxa Ha pu6oconae. WccteiloBaHne MoneKyn{pHbIX

MexaHr43Mos 6nocuHTe3a 14, B qacrHocrr4, npo6neu perynqlll4u 6uocuttresa 6erxa

Ha ypoBHe TpaHcnruzr4 co3AaeT TeopeTr4r{ecKyto ocHoBy AIq [oLICKa HOBbIX TI{IIOB

neKapcrBeHHbrx coe4uHenzfi, Anfl Koropblx MI4IueHbIo tBrqerct an[apar

TpaHcnqrlr4n.

I

sBJr{erc.fl OAHI4M V3 OrlpeAentroxll4x

xusofr KJIerKI4. OauHvt kr3 ocHoBHbIX



AOCTOBEPHOCTb I,I HOBI43HA PE3YJIbTATOB

B upoqecce pa6orbr H KoHrponr pe3ynbraros 6rrrr rpI4MeHeH ruuporufi

Knacc coBpeMeHHux $n:r4r{ecKnx, 6noxvurlqecKl4x H crpyKTypHbIX MeroAoB, c

r4crroJrb3oBaHr4eM arrecroBaHHbrx MeroAr.rK I43MepeHnt v npra6opor. Arousue

MoAenr4 crpyKryp, rroMeIfIeHHbIe s Eaux 6elxonrtx crpyKryp (PDB), rporunl4

cTaHAapTHbre npoBepKH vr rro aBoHM xapaKTepI,IcTLIKaM yAOBneTBOptIOT

coBpeMeHHbrM Tpe6oeanraqM K Kar{ecrBy AerIoHVpyeMbIX crpyKTyp. Pe:ylrrarrt

r4ccneAoBasuitt ony6nraxoBaHbr B MeI(AyHapoAHbIX x(ypH€ulax, I,IHAeKcI4pyeMbIX

cucreMaMu Web of Science ra Scopus.

Zg uonrx pe3ynbraroB, rrpeAcraBJreHHbrx B Al4ccepraguv, MoxHo BbIAeJIHTb

cneAyroulr4e. Onpe4eneHrae crpyKryp KoMnJIeKcoB pla6ocovlHoro 
.6elxa 

L1 c

yqacrKaMu 235 pPHK ra rr,rPHK. Onpe4enelne n aHarrkr3 crpyKrypsl 6elra Hfq "
cno6oAnoM cocrof,:nr4kr 14 ero KoMrrJreKcoB c pIa6onyKJleorllAavru. OnpeAeJIeHI4e u

aHaJrr{3 crpyKryp apxefiurrx Lsm 6erros SmAP vr I4x KoMrIJIeKcoB c

pu6onyrneorr4AaMr4. I4zyueuue grr4x KoMnJIeKcoB no3BoJII4JIo [peAnoxl4Tb

crpyKTypHbr e rrplrHrlr4 nbr y3 H aBaH r4q 6 emaNal4-peryntrop aM H PHK- " ruttt ure Hefi " .

C TP YK TYPA AI,IC C EP TAIfP,ILI

fiuccepra:qul A.A. Hzryluua [ocrpoeHa rlo KJlaccuqecKoMy rlnaHy u

BKJIIoqaer rpn ocHoBHbIX pa3Aena: "O6sop lHreparypu" (54 crpaHuqrt),

"MarepHalu V MeToAbI I4cciIeAoBaHAfl," (42 crpanuqrr) V "Pe:ylrratu vr

o6cyx4enne" (118 crpanraq). Pa6ora corpoBoxAaerct crrlcKoM nnreparypu (25

crpaunq) ws295 HaHMeHoBa:nuir. CoxpauleHr4e Ars MHorI4x ny6nnxarlufi nepevHr

aBropoB Ao oAHoro (nepnoro) arropa Bbr3brBaer orpeAeJIeHHbIe HeyAo6crBa B

pa6ore co cnI4cKoM nl4Teparypbl.

JlHreparypHrrfi o6sop ilocBrrleH upo6renae y3HaBaHI4s 6elraun oAHo- 14

AByrrenoqeqnbrx PHK. Atts oAHorleroqeqHblx PHK npoaHanl43t4poBaHbl

pa:Hoo6pa3Hbre ocHoBHbre oqPHK-cBr3brBaroull4e MorI4BbI, BcrpeqarctUl4ecf, B

TaKr4x KJraccax 6erxoe (ntu AoMeHoB 6enron), KaK: aMI4Hoaunn-rPHK clrsrera3bl;

sau6olee pacrpocrpaueHurre oqPHK-cBq3blBaroull4e AoMeHbI RRM (n:eectrufi
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raKxe KaK RBD wrrr4 RNP) 14 KH; cr{creMbl noBropttoulllxcf, AoMeHoB,

cBfl3brBaroulr4x rrporrxeHHble yqacrKn oqPHK, TaKHe, KaK "4oMeHbI c III'IHKoBIIMI4

rranbrlaMg" ZnF, PUF-uosropbl, 6elor TRAP; AoMeHbI c yKnaAKavrra OB-SonA I'r

Sm-$on4. llpu aHaJrr43e cBq3brBaHr4q Ans AByqenoqeqHblx yqacrKoB PHK

AoMr4Hr4pyer e.(rrHcrBesuufi MorI4B dsRBD, [peAcraBnqrcqufi r43 ce6fl'

ue6olrurofi 6erxoeufi AoMeH v3 rroptAKa 70 aMI4HoKHcJIorHbIX ocrarKoB,

AeMoHcrpr,rpyrcruufi HeBbrcoKyro cueqnQl4rrHocrb y3HaBaHI4q aqPHK. Or4elruyro

rracrb o6sopa (xorr v BKnroqeHHyIo $opuanrno B o6rquff pa3Aen

"4nyqenoqeqHbrx PHK") [peAcraBJrfler aHarws MexaHI43MoB cneqrasnvHoro

y3HaBaHZr pu6ocounofi 165 PHK pn6ocouurtiuu 6elKaMI4 B rlpoqecce c6opxH

pn6ocouut.

B pas4ene "MarepvaJrbr [r MeroAbr r4ccneAoBaHnfl" rIpIaBoAI4Tc{ AeraJlbHoe

orrr4caHge MarepqanoB vr MeroAoB, I4crIoJIb3oBaHHbIX B pa6ore. llpnne4eua

cneqn$ux a:gi,zrfl. xr4Mr4rrecKr4x peaKTr4BoB, Qepvrenron u Apyrl4x na6oparopHblx

Marep6€uroB, a raruKe npu6opon, HcrroJIb3oBaHHbIX B uccileAoBaHuflx. ,{auo

oilucaHr4e Aeranefi Hcrronb3oBaHHbrx MeroAoB reHuofi I,IHXeHepuI4, MoJleKynapuofi

6nolorHu v unrpo6uoJrofnr4, 6uoxtttvttzqecKl4x nrero4oe, Sn:r'rxo-xuMl4qecKl4x

MeroAoB r4ccneAoBaH?rfl 6erxos. OnucaHrt IIpI4eMbI, ucrIoJIb3oBaHHbIe Ha

KJrror{eBoM orarre - Kpr4cr€urrvr3a:lizrv 6emos v krx KoMIIJIeKcoe. B qacrHocrvr,trpvr

Kpr4crannv3a\An KoMrrJreKcos 6erxa Ll c $parveHroM IPHK n $parueHraMl4

vrPHK pasnofi AJl4Hbr r4crroJrb3oBaJrocb ceJleHoMerrroHl4HoBoe [poI43BoAHoe OeJIKa,

IITO TIO3BOJII4JIO ,IIAJIEC HCIIOJIb3OBATb MCTOA MHOfOBOJIHOBO|O AHOMAJIbHO|O

pacceflHvrfl. Anfl onpeAeneHufl crpyKTypbl KoMrIJIeKcoB. llpn Kpl4crannv3alur'z.r

HyKneorl,rA-6erxoerrx KoMrIJIeKcoB I4crIoJIb3oB€LIII4cb KaK TexHnKa co-

Kpr4crannr43ar\r4r4, TaK pr MeroA ranrySaqrau. B grou x(e pa3Aene AaHo oIII4caHI'Ie

orarroB c6opa 14 nepBr4rruofi o6pa6orr<u 4uSparquoHHblx AaHHIIX u pacrurn$poBKH

rrpocTpaHcTBeHHbIX crpyKTyp no AaHHbIM peHTreHoBcKHX 4IaQpaxql4oHHbIX

DKcrIepI4MeHroB. C6op 3KcrIepI4MeHTiUIbHbIX aH$par<qHoHHbIX AaHHbIX

rrpor43BoAvlefl. Ha cuHxporponax DE,SY (fau6ypr, fepuauux), BESSYII

(Eepnun, fepuauur), ESRF (fpeno6nr, @paHqrar), SpringS (Xapuua, -flnouur)'
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Crpyxrypu KoMITIeKQoB 6elxa Ll c $parlaenrou 23S pPHK v 49 Hr'

perynflTopHbrM yqacTKoM ruPHK 6rtlu OilpeAeneHbl MeToAoM MHoroBoJIHoBorO

aHoM€UIbHoro pacceflHz4fl (MAD). finr onpeAeneHuq crpyKryp KoMIIJIeKcoe L1 c

36 Hr Lr 38 Hr yqacrKaMu MPHK 6un rpuMeHeH MeroA MoJleKyntpHoro

3aMeIIIeHrar (MR). Crpyrrypbl AI4Koitt u MyraHrHblx Sopu 6elra Hfq, u raKxe

KoMrIJIeKcoB 6enrca c pra6onyKneoTl4AaMl,l 6stttu OlpeAeneHbl M9TOAOM

MoneKynqpHoro 3aMeIrIeHI4t, paBHo KaK I4 cTpyKTyplr SmAP 6ertxoe. B npoqecce

peueHl,It crpyKryp 6rrrt npeoAoneH pqA rpo6JIeM' coryrcrBylolql4x MeroAy'

B ocHoBHoM pa3Aene Aucceprarrr4r{ - "Pe:ylbrarbl v o6cyN4eHIae"

rrpoBeAeH Aeralrsrrfi aHaII]|1l3 oIIpeAeneHHbIX [pocrpaHcrBeHHblx crpyKTyp U

uonyrreHbr ocHoBHbre BbrBoAbr o c[eIIH$vKe B3al4MoAeitcTsuf' I4ccJIeAoBaHHbIX

6elxon c PHK. Pesylrrartr r4ccneAoB aill{fl Mofyr 6rtTb pa3AeneHbl Ha ABe

rpynnbr. flepnax rpyua pe3ynbraroB orHo cvrrcs K HccJIeAoBaHI4to pl46ocoMHoro

6enxa L1. B:araMoAeficrBue ororo 6enra c PHK I,IMeer ABoqKHfi xapaKrep. C

oAHofi cropoHbr, oH Bbrcryfraer perynrroponr co6crBeHHoro cI4HTe3a, rloAaBn{t

ero rrocpeAcrBoM B3auMoAei,rcrsvs, c yqacrKou uPHK L11 oneposa. OAuaKo, rIpI4

HaJrv!{r4vB KJrerKe cao6o4uoi423S pPHK 6enox noxuAaer prPHK ('rro npnnoAl'Ir K

Bo3o6HoBJIeHI4to 3Kc1lpeccun reHoB) r,r n:anvroAeficrByer c 23S pPHK, yqacrByfl B

SopvrnpoBaH:a:z 6olrurofi cySle4nuraqrr pu6ocoMbl. iltts l4ccneAoBa[Vfl 3roro

$euoueua MeroAovr PCA 6,;-tru onpeAeneHbl crpyKrypbl KoMnJIeKca Ll c 23S

pPHK I4 KoMIIrIercon Ll c SparneHraMl4 uPHK pa:uofi AnuHbI (49, 38 u 36

HyKneorI4AoB). AHaIHs crpyKryp IIoKa3aJI, qro 6enox Ll y3Haer

rrpocrpaHcrBeHHo-roMoJlolnr{Hble Sparrraenru 23S IPHK kr perynqropHoro

SJreMeHTa IrlPHK, SopnrupyeMble ueuefi c [pLIneraIoq]IMI4 cnl4paJqMn PHK'

y:HaeaHrae npoucxoAnT Ha ypoBHe KoMIIJIeMeHTapHocrI4 rloBepxHocrefi AByx

MoneKyn. Onpe4enqrcqyrc ponb Bo B3al4MoAefi,crsuu c PHK I4rpaer nepnrtfi

AoMeH 6elra L1, oAsaKo B KoMrrJreKce c pu6ocoMHofi PHK aMHHoKI{cJIorHbIe

ocTaTKH BToporo AoMeHa 6elxa TaKXe B3al4MoAeficrryror c PHK, B oTII4r{I4e oT

cnyqaeB 36 Ia 38 nr. laPHK.



Bropaa rpy[na pe3ynbraroB cBr3aHa c ncciIeAoBaHI4eM oaKTepl4€LnbHoro

6elxa Lsm Hfq 14 ero apxeftHux roMoJroron Lsm 6erxoe SmAP. Eenox Hfq

qBrf,eTcq nTHoTOSyHKIII4OH€UIbHbIM perynsTopoM 3KCnpecCLIH MHOTI4X feHOB,

Bbrcry[aq B ponr4 perynflTopa rpaHcntIII4I4 MHoTI,IX 6axrepuanbHblx vrPHK.

OcHosHrrl,d o6rexroru uccneAoBalr4s. flBIrflIIcfl 6elox PaeHfq uz Pseudomonos

aeruginosa.flepvan aepr4t r4ccneAoBauuit, rpoBeAeHHaq MeroAavla cxanupyrorqefi

Mr,rKpoK€uroplrMerpr4r4 v PCA, 6rura rtocBquleHa BbIqcHeHI4Io MexaHI43MoB

sucoxofi TepMocra6ulruocu.{ 3Toro 6ema. fnr nponeAeHl4{ 3Toro 3Tarla pa6orrr

6slvt o[peAeneHbr 14 rrpoaHann3r,lpoBaHbr 8 npocrpaHcrBeHHblx crpyKTyp l.uxoi't u

MyraHTHbrx Sopla 6elxa. Euln r,r3yrreHbr nocJleAcrBt4t 3aMeH KoHcepBarI4BHbIX

ocrarKoB, 3aKpbrBarotutrx rragpoSo6Hoe tApo reKcaMepa 6elxa, 14 rloKa3aHa vx

KJrroqeBar poJrb e o6 ec ne.I eHvrvrepMocra6ul rsocru 6elra.

Bropax cepv{ r4ccneAoB auuit 6rrra ilocBfl IIIeH a aHaIIvr3y pur 6oHyKJIeorI4A-

cBq3brBaroqux csoficrn 6elra PaeHfq c I{cIroJIb3oBaHIleM 6 crpyr<ryp 6enxa I4 ero

KoMrrJreKcoB, orpeAeJreHHbrx Mero.qoM PCA. llorasaHo, rITo Hfq cuequ$nuecxu

cBf,3brBaeT yTO v AT(D, Ho He cBfl3blBaeT fT@. Vctanoueuo, qro

pra6onyr<neornAbr B3azMoAeftcrnyror c 6elxola aHaJIorl4rtHo roMy, KaK 3To

frpor4cxoAr4T B KoMnJreKcax PHK c Hfq, AeMoHcrpvrpyfl HAeHTI4trHbIe rloJloxeHtafl

ocHoBaHr4fi nyrneorr4loB 14 Kaprr4Hy KoHTaKToB c aroMaMH 6elxa. Ha ocHoee

3Toro ua6lro4eHna npeAnoxeHa MeroAI4Ka ugeurra$HKalrl4u yrlacrKoB

B3ar,rMoaeficrsus PHK-ces3brBaroilIr4x 6emon c oAHolleroqeqHofi PHK rlyreM

vsyqeH4fl, r4x KoMfrJreKcoB c HyKneorHAaMV. I4ccre.qosaHkrfl KoMrIJreKca PaeHfq c

yTO [poAeMoHcrpr4poBano Bo3MoxHocrb cB.l3blBaHraq YTO B AonoJIHI4TeJIbHoM

"HeKraccr4.recKoM" ueHTpe Ha 6oxosofi nonepxHocrn 6elra. (DynrquoH€LllbHocrb

HafiAeugoro rroJroxeHr4r yTO 6:.;rta rroArBepxAeHa HaiII4qI4eM B nl4reparype

yxazauuit Ha BJII4tHr4e 3aMeH aMr4HoKr4cJrorHbIX ocrarKoB B 3ToM yqacrKe Ha

B3ar4MoAeficreue 6elra c PHK v H€LrnueM B PDB crpyKrypbl KoMrIJIeKca

apxefi uo rO 6 el xa, AeM O HcTpl4pyroulero aHalIOf I4tIHbIe KOHTaKTII.

Tperra ceptrr HccJre.qoBarruirt [ocBf,uleHa H3yr{eHuro HyKnerI4A-

cBr3brBarorur4x csoficrn rpex SmAP 6emoe v3 apxefi Methanocaldococcus
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jannaschii, Methanocaldococcus vannielii vr Sulfulobus acidocaldarius,

rrpocrpaHcrBeHHo roMoJrorr4r{Hbrx 6elraira Hfq. lloxa:aso, rrro 3Tr4 6enxz

coxpaHrror roJrbKo oArrH yrracroK cueqH$ravecKoro B3auMoAeir,crsus c oqPHK.

fIpH erorrr, B orrr4r{r,re or Hfq, srr4 6erxn cnoco6uu pa3pyrrrarb BTopHr{HyK)

crpyKrypy PHK B orcyrcrBr4e KoMrrnr.rMeHrapsofi PHK.

PasAer "Pesymramr v o6cyx4enue" coAep)Kr4T TaKXe onr4caHr4e

paspa6orasHoft MeroAr4Kt4 [onyr{eHr4f, noAXoArrrlt4x Anfl Kpr4crannv3aqlr,:a

HyKneoruA-6erxosbrx KoMrrJreKcoB.

O6rqnu BbrBoAoM kr3 rrpoBeAeHHoro HccneloB aHr4r. qBrterct ro, rITo B

cnyqae B3aHMoAei4crsus,6erxos c auPFIK rpoucxoAr4r y3HaBanne xouSopMaIIHI4

npocrpaHcrneuHoff crpyKrypbr PHK. B cnyqae xe oUPHK r{,4e1 y3HaBaHI4e

rrocneAoBarenbHocrr4 HyKneorr4AoB. OrMe.reHo raK)Ke, .{ro 6erxz Hfq/SmAP anq

rroBbrrrreHr4{ cpoAcrBa K oAHorle[oqer{HbrM PHK uc[onb3ylor crparerl4lo

Aynn r.rKaqr4r4 y 3HarorrIHX AoM eH o B.

B qerou, r4ccneAoBa:nlae Kpncrannr4qecKr4x crpyKTyp npoBeAeHo Ha ypoBHe,

coorBercrByroqeM KaqecrBy Kpr,rcraJrnoB, orpa)KeMoMy pa3pelxeHzeu co6paHHbIX

na6opon 4ra$paxqr4oHHbrx AaHHbrx. Hexoropar HeynoBnerBopeHHocrb Bo3HI4Kaer

Jrr4rub rrpr4 aHiurr43e crarr4crr4Ku yrorrHeHr,rr [nfl crpyKTypbl PaeHfq-A

(ra6nuqal3), rae SuuaruHue R-Saxropbr oKa3arveb HecKoJrbKo 3aBbIIrIeHHbIMI4,

ro orHorxeHuro K pa3perxeHr4ro r{cnonb3yeMoro ua6opa AaHHrIX, qro oco6eHHo

3aMerHo B cpaBHeHr4kr c p.attbrMr4 Arq xpucrarua E.

3AKJIIOqE,HI4E

Brrrueu:roxeHHoe rt03Bor.fler 3aKJrrorrr4Tb, qro AI4cceprallnt Arexces

[ouaronuua Hzxyluua [peAcraBJrfler co6ofi vacrura6soe 3aKoHr{eHHoe

caMocrorreJrbHoe Hayr{Hoe r4ccneAoBaqne, BHocrilIee cyulecrBeuurrfi BKnaA B

rroHr4MaHne ilpupoAbr B3arlMoAeficrnHx 6erxoe c PHK. Pa6ora BbInoJIHeHa Ha

BbrcoKoM Hayr{HoM ypoBHe c HcrroJrb3oBaHHeM paanoo6pa3Hblx MeToAoB

r{ccneAoBa:nlafl pr nepuSHxaqHH pe3ynbraroB. .{ocronepHocrb pe3ynbraroB vr

o6ocuonaHHocrb BbrBoAoB He Bbr3brBaer corrauesufi. Peaynrrarbl aBTopa
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rrOirHOcTbrO OTpa)KeHbI B ny6nnKaul4qx, O[peAeneHHbIe B IIpOqecCe ucCneAOBaHHf,

crpyKrypbr 6enKoB v krx KoMrJreKcoB c PHK (24 crpyxrypst) AeuoHI4poBaHbI B

Basr 6emosrtx crpyKryp (PDB).

CAelauHrre 3aMeqaHr4r He yM€Ln*or 3HaqI4MocrI,I AI,IccepraIII4oHHoro

LrccneAoBaHnfl,. fiucceptaryux orBer{aer rpe6onauuflM, ycraHoBneHHbIM

Mocxoncruu rocyAapcrBeHHbrM yHI4BepcI4TeroM I4MeHI4 M.B.JIouoHocoBa K

pa6orayr noAo6uoro poAa. Co4epxaHne p:zecepralll4n coorBercrByer [ac[opraM

crreql4€Lnbuocrefi 03.01.03 "uolexylflp*afl,6zorroruq" v 02'00.10

"6uoopraHr4qecKar xr4Mnq" (no xr4MHqecKI4M Hayrav), a raKxe KpI4TepI4tM,

o[peAeneHHbtM rrrr. 2.I-2.5 floroxeHuq o npl4cyxAeHr4r4 yr{eHbIX crenesefi B

MocroecKoM rocyAapcrBeHHoM yHHBepcHTere I4MeHI4 M.B.JlonaoHocoBa, a raKxe

o$oprr,rneHa, corJracHo rrpunol(eHr4.trM Nl 5, 6 llonoxeHnfl, o Al4ccepraul4oHHoM

coBere MocxoncKoro rocyAapcrBeHHoro yHI4BepcHTera I4MeHIa M.B.JIoMoHocoBa.

Taruv o6pa:orrl, colrcKarelr Huryrns Arexceff fonaroBl4rr 3acnyxl4Baer

rrpr4cyxAe:,:^nfl. yuenofr crerreHn AoKTopa xl4Mur{ecKl4x HayK no c[eIII4aJIbHocrtM

03.0I.03 - "rvrolexylflpHafl6nororvq" ra 02.00.10 - "6uoopraHl4qeQnafl.xvrMr,1'fl".

OQzqraalrnufi ornoHeHr:

AoKTop Qrlsnro-vrareMarl{qecKllx HayK,

rrtasurrfi uayuurrff corpyAHI,IK,

14. o. 3aBeAyloulef o Jla6oparop I4I4 Kpl4crannorp aS rau vraxpoMone Kyn

ltlHcruryra Mareuarl4qecKl4x llpo6nela Euolornn PAH - Qunnala
oegepanrHoro f ocyAapcTBeHHofo yrrpe)KAeHu.a " @e4epa6urrfi
vccJreAoBareJrbcKr4fi qenrp Vlucruryt npl4KnaAHofi iuareuarvKvr r'rrra. M.B.

KerArtura PoccHfi cxofi araAerr,ruu HayK"

npo$eccop JIVHITIH BlaAuurzp lOprenHu

floAnracr corpyAHI'IKa
I4MIIE PAH - $u"nuana (DfY

B.IO. JlyHrana
yAocroBeptrc:
HarraJrbHr4K orAeJIa ragpon $u

o g. o 1"2o .ts

Keurtrua PAH"

f,;d
,fu'**S

,--T 'n'ranYlxKo



Konraxrrtble AaHHbIe:

reJr. : 7 (496)7 31 853 5, e-mail: lunin@impb.ru

cneuraanrHocTb, no KoTopofi osuquuurbHbrM orrnoHeHToM

3arI{HIrIeHa AI{CCepT AtJkrfl, :

0 1 .04. I 8 - "rpucr€ulnorp aSux, Qusura xpuctallon"

A4pec Mecra pa6oru:

lfi2zg},(Mocroecxaq o6lacru) r. flyquuo, yn. npo$. Burresuva,4. l,
IrlHcruryr Mareu au4rlecKl4x llpo6n en'l E nolo run PAH

- $nlrEan Ofy "(DI'IU I4IIM urvr. M.B.KelArtrua PAH",
Ten.: 7(496)731 8535; e-mail: lunin@impb.ru
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