
3AKIIOIIEHI4E A\{CCEPTAII4OHHO|O COBETA A 003.05 1.01 HA EA3E,

(D e4ep anrHo f o f o cyAap crBe HHOro 6roANeru oro yqp elK AeHLIs, HayKI4

trtlucruryra HeopfaHz.recxoft XI{MLII4 I'IMeHI{ A.B. Hurolaesa

c u6up c r<o f o oTAen gF|nfl P o c cufi cxofi ara4eu I4vI ]HayK, oAHO

|IoAnCCEPTAIII4I4CrIcoesaBlrraJlnqLlropewrua
HA CONCKAHI,IE YIIEHOIZ CTEIIEHI4

KAHAI4AAT A XI,IMI,IIIE C KI,IX HAYK

arrecralluoHHoe Aeno \ls

perrreHl{e AI,IccepraIII4oHHoro aoBera or 13 Aera6ps 2017 roAa }rs 11

o ilpr4cpKA eiluvr cutcoeey Bumanun Lleopeeuuy, lPaX,{aHI',IHy PoCcuficrofi

@e4epaqzra yueuofi cTerreHr4 KaHAI4AaTa XI4MI4TIeCKI',IX HayK.

[uccepraqux <Bsau aodeilcmeue noduQualuposaHHbtx zpaQeuoeutx cloes c

duorccudou asoma u aM.n4uaKotw)) B BI4Ae pyKoIIHCI4 nO cleunaJrbHocrl'I 02'00'04 -

$u:zuecrafl, xv]N{k}fl (xuvruvecrue nayru) npl4Hqra K 3aull4re 11 orcmnSpn 2017 e''

npomoKol lvpB Ar4cceprarlr{oHHbrM coBeroM 4003.051.01 sa Sase (De.4epalrHofo

focyAapcTBeHHofo 6rcAxersoro yqpex,qeHl'Iq HayKu Vlucruryta HeopraHl4'Iecxofi

xylN{vrv r{M. A.B. Huxoraeea cra6rapcroro orAeneHr4f, Poccraficxofr aKaAeMI4I4 HayK

GrIrX CO PAH), OAHO (630090, f. Hoeocu6llpcK' rp. Ax. Jlanpeurreea' A' 3 
'

4efrcrnyroulefo Ha ocHoB aHur4rrpr4Ka3a Mr.ruo6puayKl4 P@ or 11.04.2012 J\b 105/ur)'

Coucr<arels Crrcoee BuranHfi l4ropenuu, 1989 roea pox(AeHl'Is'- Ha MoMeHr 3aluurbl

Ar4ccepraIII4I4 flBlrfleTlfl, I{HXeHepoM 1 lcareropun HHX CO PAH' fuccepragun

rioAforoBJreHa n na6opar opur4 sra:raxoxnMl4n HaHoMarepl{anon L{HX CO PAH' B 2012

roAy coI4cKaTeJIb OKOHTII4I @e4epa-i6Hoe rogyAapcTBeHHoe 6rcANeruoe

o6pa:onaTeJlbHoe yqpe)KAeHI'Ie BbIcIIIero npoQeccuoHaJlbHoro o6pa:oeannr

<Hoeocu6 l1paKvIf4 HaIIHoHanbHbIff I4ccneAoBarelrcxufi rocyAapcrsenHuft

yH 14 Bep CIITeT) II O Cn eqLI an bHo cTI',I - y.]dMVTfl '

fiaccepraqux BbInoJIHeHa B na6opaTopl4l4 $usuxoxuuzu HaHoMaTepHanoB B

(De4epalruona rocyAapcrBeHHoM 6roAxernoNn yqpelqeHl'Il4 HayKI4 I4ncrnryre

HeopfaHHqecxofi xu:Mvrvr HM. A.B. HHXOnaeea cusupcKofo OTAeneHI'Is Poccuficrofi

aKaAeMI{I4 HayK.

Hayuuani pyrcoeodumerb AOKTOp $nsr,rro-NaareMarl4r{ecKHx HayK, npo$eccop

Oxorpyd AnercaH4p BlaAuntupotll4r-I paSo'raer B :raSoparopau SHanxoxuuHIa

HaHoMarepl4anoB I4FD( CO PAH B AonXHocrI'I 3aBeAyloqero la6oparopuefi'

O Qu4uanbHde onnoH eHmw :

Aumouoea Llpuua BeuuanauuoqHa, fpaXAaHnH roevnv\ A\rnr.,P Y'Jrj

MareMarr4rreaKr4x HayK, npo$eccop, 
".tryrunfr 

uay,nr'rfi corpyAHI4K na6oparopran Sra:uru

AOKrop Srasrar<o-BeuualvtuuoelTa, fpaxAaH14H Poccttll,

14 rexHoJrofr4r4 TpexMepHbrx HaHocTpyKryp ofEyH vnwutyr $H:ut<lt [onyrpoBoAHI4KOB

rau. A.B. Pxanoea cu6npcrofo oT.rIeJIeHUs Poccttffcrofi aKaAeMI4I4 HayK, r. HOeOCU6Upct<;
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- Eauuoe Anerccaudp feopeueeuq, fpalKAaHI4H POCCUU, KaHAI4AaT T9XHHq9CKI4X HayK'

AoUeHT KaSeApbI xvIMI4kL u XLIMI4qecKofi TSXH6JI6TI4LI Honocu6l{pcKoro

rocyAapcTBeHHoro TeXHHT{ecKoro yHI4BepcHTeTa' r. Honocu6upct<;

nuwr rI oJI OlKlrTeJr b H bI e oT3 bIBbI H a AHCC epTaIII4IO'

Bedyu4an opeaHu37l4un, @e,4epalgroe rocyAapcTBeHHoe 6roAxersoe yqpexAeHl4e

HayKrr I4Hcruryr o6qefi $H:HxH I4M. A.M. llpoxopoBa Poccuficrofi aKaAeMI4I4 HayK'

I-. Mocr<ea, B cBOeM noJroil(rrreJrbHoM 3aKJrIOqeHLrrr, yrnepx4eHHoM AI4peKTOpOM

aKaAeMr,lKOM llJ,ep6arconrrrvr I4sauoN,I Arercau4poBl4rleM U IOAIILICaHHOM r'$'-rt'H',

crapruqM Hayr{HbrM corpyAHLrKoM na6oparoprau cneKTpocKorII4I{ HaHoMarepl4anoB

cosr,ei.i Hurolaensoft Foronofi-cnpo[I, yKa3aJIa, r{ro: ((...AI4CCepTaIIIIOHHaX pa6ora

Crrcoena 8.I4. <<Bgarauo4eficrnue vro4IaSraqplpoBaHHblx rpa$eHoerrx cJIoeB c

AT4OKCI{AOM a3OTa v aMMI4aKOM)) aKTy€uIbHa, HOBa' W COAep}KI{T '{OCTOBepHbIe

nonyqeHHbre pe3ynbrarbl r,r o6ocHoBaHHbIe HayqHble noJloxeHl,1^fl' u BbIBoAbI' a raKxe

r4Meer [paKTHqecKyIo IIeHHOCTb.

pa6ora orBeqaer Kpr4repr4rlr lloloxeHvrfl BAK P@ o roptAKe rlpl4cylKAeEufl yrreHblx

creneHefr, npe.4bqBJrreMbrx K KaHAr4.{aTCKI4M AI4CCepTaIII4.gM, a ee aBTop 8.I4. Crtcoee

3acnyxc4Baer fipr4cy)rqeHur eMy yr{eHofi creueHl,I KaHAI,IAara xI4MI4r{ecKI4x HayK rlo

cneul4aJlbHo crl'r 02 . 00. 04 - $usnve QKafl xvulrfl '

[uccepraqu{ AonoxreHa tr 3acnyuaHa Ha aeMHHape ua6oparopull cneKTpocKoIII4H

HaHoMarepI4aJIoB VIucruryta o6rqefi SIa:Hrua erl'r. A.M. llpoxoposa PAH (08) nor6pr

2017 r.>>

llo rerrae Arrcceprarlrrn cor4cKareJrb uMeer 6 pa6or n :apy6eNHbIX peqeH3l4pyeMblx

x{ypHaJrax; Bce nySlraxaqHu BXoAf,T B nepeqeHb XypHanoB' HHAeKcI4pyeMbIX B

Me)r(AyHapo4Hofi rausopuaquoHHo-aHafluru'IecKOfi cHcTeMe HayrIHOrO IIHTI4p9BaHH'I

Web of Science. O6rqufr o6ten ory6nr4KoBaHHbrx pa6or cocraBirter 37 crp. (2,3 uev. n.),

10 pa6or ony6nur<oBaHbr B Marepr4aJlax Bcepoccuficrnx 14 MexAyr{apoAHbIX

r<oH4epen\uir, u crrMrro3nyMoB; nySnzxaqzfi e srerrpoHHblx Hayr{HbIX I43AaHu-f,x Her'

HauSonee 3HQuuJvtbte HayqHbte paSomut no mel4e duccepmaquu"

1. Zhang S.o Zhang D.o Sysoev V.I., Sedelnikova O.V., Asanov I'P', Katkov M'V"

Song H., Okotrub A.V., Bulusheva L.G.o Chen X. Wrinkled reduced graphene

oxide nanosheets for highly sensitive and easy recoverable NHr gas detector //

RSC Adv. * 2014 *V.4 - P. 46930-46933'

2. Katkov M.V., Sysoev V.I., Gusel'nikov A.V., Asanov I.P.o Bulusheva L.G.'

Okotrub A.V. A backside fluorine-functionalized graphene layer for ammonia

detection // Phys. chem. chem. Phys. - 2015. -V.17. -P. 444-450.

3. Sysoev V.I., Okotrub A.V., Asanov I.P., Gevko P.N., Bulusheva L.G. Advantage

of graphene fluorination instead of oxygenation for restorable adsorption of

gaseous ammonia and nitrogen dioxi de ll Carbon. - 2017 - V. 118. - P.225-232'

Ha A1acceprarlllrc H aBTopesepar Alrccepralll4l4 nocryrlnno 5 orgHsoe. Bce or3blBbi

rroJIolKr4TeJIbHbIe, 3 - c 3aMer{aHuflMvr, 2 - 6es 3aMeqaHl,Ifi. OrgHnbI rlocry[I4JII'I or:
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d.Q.-m.n., npo$eccopu Muxcurweuxo C.A.' AllpeKropa 14qcTkrryra {AepHbIX 11po6neM

BenopyccKoro rocyAapcrBeHHoro yHnBepcurera; K.x.H.' Kysrue4oea B'JI', rJIaBHoro

HayqHoro corpyAHuKa @fEyH I4ncrraryra Kararln3a I4M. f.K. BopecKoBa; d'Q"*t'u',

A.B. Enet4xozo, npooeccopa (DegepanrHoro rocy,4apcrBeHHoro o6pasonareJlbHoro

yqpexAeHl4-fl BbIcIIIero npoSeccuoHaJlbHoro o6pa:onanHa HaqIaoHalrsufr

r4ccneAoBare6crrafr yH'rBepcraTer "Mocr<oscruft oHeprerl{qecKptfi uHcrl4Tyr", HI'il/

M3IzI; d.fr.-*t.u., npoQeccop& VepnotamoHcKozo JI'A', rJIaBHoro HayrlHoro

corpyAHr{ rca Ihscruryra 6uoxuuu.{ecxofi Suerara uu. H.M. 3vruauyenq PAH; d'x'tt'

II.B. flu1uruoit, BeAyqefo Hayr{HOfO COTpyAHI,lKa H K.X.H. Kumaeeu 3.IO., MJIaAIXefO

Hayr{Hofo coTpyAHUKa MocxoscKoro focyAapcTBeHHOfO yHI4BepCI4TeTa I4M' M'B'

JIoNaonocoea.

FolruruucrBo sanre,tauuil K aemopeQepamy Hoc{T yrotrHflIotllHfi xapaKTep' Bce

OT3bIBbI 3AKAHqI4BAIOTC' BbIBOAOM' I{TO AI{CCEPTAIII4OHHAS PA6OTA B'Id.' CHCOCSA

rroJrHocTLrc cooTBeTcTByeT Tpe6oBaHH'xM, KoTopble BAK P@ npeAbsBntrer K

KaHALTAaTSKI,IM .ql{ccepTalluqM, a ee aBTop B.VI. Crtcoen 3acnyxnBaeT IIpI4cy}(AeHI'Iq

yuenofr creneHr4 KaHAr4Aara xuMr{qecKl{x HayK rlo cnelll4anbHocrl4 02'00'04

$usHvecxafl.xvv'pIr..
Ba6op oQut4ua'tauatx onnoHeHmor u eedyryeil opzqHusaquu o6ocHosuBaeTct

KoMnereHTHocrbro oilIroHeHToB B o6lacrr.r cr4HTe3a, xapaKTepv3ar\uw u vccne4oBaHKu

$ra:raxo-xr4Mr{r{ecK}rx csoilcrs yrnepoAHbrx HaHoMarepI4aJIoB. fauurie KoMIrereHuI{H

[oATBepXAaIoTcq H€UII4qH9M uySnuraqrafi OIIIOH9HT6B 14 coTpy.4HI'IKoB ee4yu1efr

opraHr{3 aIIuI,I B Aaunofi o6lacru 14 c cJI eAoB auuit"

f,UCCepraquOUgUIfi COBeT OTMeqaeTr qTO HA OCHOBaHUI{ BLIIIOJIHeHHbIX

cor{cKareJIeM uccJreAonasnfi :

paspa6omauat MeroAbr lloryqeHufl rIpoBoAfltIIUX fpaoeHoBblx CJIOeB pa3Hofo

cocraBa Lr 4e$erruocru [ocpe,{crBoM xurrnuqecrofi. TepMHr{ecKoI4 Vrlrkl

M exaHoxr4lru.{ecrofi o6pa6 orxn coe.qr{H eruufi. rpa$ura c Srop ol'r u l utv Kl4onopoAoM'

paspadomaua MeroAr{Ka r43roroBirenvrfl. ToHKI{x TIJIeHoK pr3 SroprapoaaHHblx

rpaouron cocraBa c2F" (x:0,04-0,66). florcasauo, tlro npu coAepxaHlll4 srOpa oKoJIo

B a.r.o/o tureHKr4 uMeror Mr4Hr4MaJrbHoe y.qeJlbHoe co[porHBJIeHI4e, a BbIIrre 22 ar'o/o

cTaHoBtTcq HenpoBoAqIquMI4;

1nepede yCmAHOeJteHo, .uTO :aArlnrlrkle aTOMOB QrOpa, KOB€UIeHTHO CBq3aHHbIX c

oSparnofi cropouofi rpa$enoeoro cJloq, cilocoscrByer a4cop6qrzu MoneKyn

aMMr4aKa. 3neprux a4cop6qrzu, oqeHeHHafl, r43 arInpoKcI4MaIII4I4 3KcneprIMeHTaJIbHbIX

AaHHbrx ceHcopHofo oTKirr4Ka u:orepvofi Jleurlrrcpa, cocTaBHIIa 0,23 38, IITO

cofnacyercfl c AaHHbIMLT KBaHTOBO-Xr{MI4r{eCKI4X pacqeToB I4 B nOJITOpa pa3a BbIIre

3 H epf r4r.I 83 aI4MoAe itcrsus, aMMraKa c HeM oAI4 Q ra qr'rp o n aHHbIM rp aS euou ;

paccuumaHd KrIHeTI4r{ecKI4e XapaKTepHcTI'IKI4 a4cop6qnulgecop6ryuu MoneKyn

aMMuaKa II .UI4oKcI4Aa a3ora Ha nrleHKax Sropu4a lpa$eHa 14 oKcl4$ropu4a rpa$eHa'

MaTepl4an I4MeeT MeHbIrrI4e
a
1
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eSsemrannrre BpeMeHa B3auMoAeirrcrrlufl, c MoneKynaMII IIpI4 rounarHofi

reMrrepaType;

oSuapycrceuo cBf3brBaHl{e MoneKyJI NO 14 NOz c KI4cnopoAcoAep)KaIIITIMI4

rpyrrraMu Ha roBepxHocrr{ rpa$eHa c I4cIIoJIb3oBaHI,IeM in situ I43MepeHHfi ueroAov

peHTf eHoBcKofr soroenexrpoHHofi crleKTpocKorr{I4 ;

noKe3ctHo, qro yBerr,rrreHne TeMrleparypbl ceHcopa Ha ocHoBe oKcI4OTopIdAa

rpa$eua Ao 75oC npr4BoAr{T K ynyqrxeHHro iloBTopteMocrlr 14 rIoBbIIrreHI4ro

oneKrpr4rrecKoro orKJrr4Ka Ha rropffAoK 6naroAapfl yBenvqeHl4ro cKopocreia agcop6tluu

r{ AeCOpSrIr4H MOJI9K}n NO2, rITO IIO3BOJIfOT AoCTI4tIb TIyBOTBI4TOJIbHOCTI'I Ha ypOBHe

9,So/o'ppm-l.

TeoperuuecKafl 3HaqIIMocT[, [IccJIeAoBaIIIlfl o6OcuoBaHa TeMr rlTO:

[onyqeHbr SyH4artreHTaJrbubre 3HaHvrfl o KI4HerHKe rr repMo.4I{HaMI'IKe rlpoqeccoB

a4cop6qur4 MorreKyJr NH: r.r NOz Ha noBepxHocrH rpaoeuonblx MarepI'IaJIoB c Qrop-

r4 KlrcnopoAcoAepxaulr4Mr4 rpylrraMl,I. lloxasaso, qro ceHcopHble cBoficrBa raKoro

pola Marepg€uroB 3aBucqr or SynrquoHaJlbHoro cocraBa, crexl4oMerpr4v) u.alrkr9vrfi

AeSeKToB, KoJrr4r{ecrBa ciroeB, a raKxe MopQonorun rlonyqaeMblx MarepHaJIoB;

c HcIIOJIb3OBaHLIeM AaHHbIX KBaHTOBO-Xr4MUqeCKI4X pacqeToB IIOCTpOeHbI MOAenn

B3arrMoAefi.crsuq MoneKyn NOz 14 NH: c $yurquoFIaJIbHbIMI{ rpyIInaMI4 Ha

roBepxHocTl4 fpaseHa.

3Ha.Ieune [oJyIIeHHblx coIICKATEJIEM PE3YJIT,TATOB IICCJIEAOBAHII'I AJIq

rrpaKTHKI{ IIOATBepXAaeTCq TeMr qTO:

pa:paSoraHbr MeroAr4Kra nonyqeuufl MarepI4aJIoB r're QropuAoB, oKcl4Sropu4on u

oKcr4AoB rpaSnra Anr co3Aannfl pe3HcrI4BHbIX ceHcopoB AoHopHbIX 14 aKIIenropHbIX

MoneKyn B ra3oo6pasHofi cpeAe;

AaHHbre o KlrHerr4r{ecKrlx xapaKTepl,Icrl{Kax rI MoAenI4 B3auMoAefi,ctsux MoneKyn

c SyurquoHaJrbHbrMr4 rpynnaMu rpa$ena Mox(Ho I4crloJlb3oBarb nprl co3.{aHul4

rrpocrbrx, HeAoporHX 14 Bbrcorcoe$Sexu4BHblx ra3oBbIX AarrII4KoB, pa6orarounx rrpll

KOMHaTHOfi reUneparype.

O Uen na AocroBepu ocrr{ pe3yJrbraroB LIccJreAoBa H I{ fl Br,If BuJr ar qro :

B pa6ore lrcrroJrb3oBaJrncb coBpeMeHHbIe QH:ur<o-xI4MHrIecKIre MeroAbI Anfl

yaraHoBn elr4tr cocraBa, crpoeHru v enexrpoQI43I,IqecKHX csoficrn rpa$eHoBblx

Marepr4aJroB, BKJrroqa{ Mr4KpocKorrr4rlecKne MeroAbI (onruvecxax, pacrpoBas v

[pocBer{r4Baroulag 3[eKTpoHHaq MHKpOCKOIIIIf,, aTOMHO-C?IJIOBafl MI4KpOCKOnnfl),

Mero.qbr cneKTpocKonur4 xouSHuarIHoHHoro paccefl:nnfl cBera, peHTreHoscxofr

$oroolexrpouuofi cneKTpocKorrnlr, SJreMeHTHoro I4 TepMorpaBl4MerpurlecKoro anaJrkr3a.

llonyuenHbre pa3nLIrrHbIMI4 MeroAaMI4 AaHHbIe cornacyrcTcfl MexAy co6ofi .

Pesynumamat nonylreHd Ha 3Har{r4TeJrbHoM KoJIHrIecrBe o6pasqon u He

rporr4Bopeqar nr4TeparypHblM AaITHrIM o ceHcopHblx cBoficrBax

Marepr4anoB.

fpaQeHoBbIX



[Ipoeedeua anpolaqrar pa6orbl Ha 10 uayunHx ronsepeHlll4q pa3nl4rIHofo ypoBHt'

BKJrrOqar MelqyHapoAHbre rro TeMaTr4Ke HCCJIeAOBaHI4'; pe3ynbTaru pa6oTbl ycleIIIHO

IlpolxnupeIIeH3I{poBaHI,IeBMexq{yHapoAHbIXHayIIHbIXXypHanax.

Jlu.*rrtfi BKJTaA CoucKaTeflq cOCTOIIT B TOMr rITo: 3KcnepHMeHTaJIbHbIe

r,rCCJreAoB a1vrfl, a I,IMSHHO, IIpI4TST6BJISHI'IS oSpa:qon rrao4Ia$zql4poBaHHblx rpaQeHoBblx

MaTepHanoB,I,I3MepeHHeuX3JIeKTpoIIpoBollHocTi4I,IceHcopHoroOTKJII{KaBbIIIoJIHeHbI

Jrr4qHo concKaTeneM; npoBeAeH A]HAII]/'3 nl{TepaTypbl IIO TeMe AI4CCepTaIII4II;

I'HTepnpe TaI\vIfl [Onyr{eHHblx AaHHbIX, oScy)KAeHI4e 3KCIIepI{MeHTaJIbHbIX pe3ynbTaToB

v rro.4foToBKa Hayr{Hbrx uy6nur<aqrafi IIpoBoAllnacb coBMeCTHO C Hayr{HbIM

pyKoBoAI4TeJIeM I4 COaBTOpaMT{.

!,raccepraqraoun51fi coBer A 003.051.01 Ha 3ace1a14vr 13 dercaSpn 2017 2''

npomoKoJt JWll, upl4luen K BbIBoAy o ToM, rITO AI4cCepTaI{}1{ cOoTBeTCTByeT n' 9

<<floloxenus o [pI4cyXA eil'iu yqeHbIX creneHefi>>, T'e' [peAcTaBJIfleT co6ofi

3aKoHrreHHyro HayrrHo-KBarlrSnraqraoHgylo pa6ory, B Koropofi upone4eHo [3yr{eHl4e

BrrvflHyrfr uopsoloruu, cTpyKTypu ra syuKIIlIoHaJIbHofo cocTaBa Ha sJIeKrpI4qecKHe

cnoficrsa Nao4nszqr4poBaHHofo rpa$eua u r4ccJreAoBaEr4e BrrkrflI]r4s. npoueccoB

B3ar4MOAe fi,C,rrJ]|l'_ 3neK.rpoH-AoHOpHbIX kI 3JIeKTpoH-aKIIeilTOpHbIX MOneKyn c

SyHr<qraoH€UIbHbIMI4 TpyIIIIaMH Ha rpaSeHoeofi nnocKocTl4; IIpIIHf,ro pelueHue

fipr{cyAtrrs Cwcoeey Bumanun l.IzopezuLty yr{eHy}o crelreHb KaHAI4Aara xrIMrrqecKHX

HayK rro cnerlr4€urbHocTr4 02.00.04 - su:uuecKa.q xl4Muf,.

flpra upoBeAeHrrr4 TafiHoro roJrocoBa:fl]:1ifr hhraaeprallHolrHblfr coBer B KoJIHT{ecrBe

rreJroBeK, vr3 HI4x I5 JStamuad\amu) AoKropoB HayK

I.Io creur{aJrbHocrr4 02.00.04 Qu:uuecrar xvM]/.s., yqacrBoBaBrxHx B 3aceraEr4r4

W pOJIOCOBaHta1a, U3 33 r{eJIOBeK, BXOAxIIHX B COCTaB COBeTa' IpOTOIOCOBaJII{:

3a ilpucyx(AeHue y.reHofi creIIeHI4 - 27 (dead\amu ceau\, [poTI4B npl4cY)ltA9Hvfi yueHofi

crerreHr{ -0 fueml. neAefi bHbrx 6ronrereseir,- 2 (deq).

3avecrvrenb npeAce

A.X.H., npo$. Kopeuen Ceprefi Bacumeeuq

Y.reHHfr ceKperapb

A.$.-vr.H.

13.12.2017 r.

orusurrfi BlaAuwrHP Aruuoenu


