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raqupsr6u (6eriry
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,ft,IJIbINtHhII{,4aMy
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Fr,uuu yruiH
Marl{bl3LI

ff, xtn"".pn.nepi
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1.1 FrurruAbr AaMbrry4uq 6acuu
,6arurraprrHa HeMece ueunexerrix
6ar4apnaualapra ceft recriri :

j1) [uccepraqnr ueunererrix
:OIO.IDKeTTeH

(ap)cbrnaHlrrp;rJrar;rH xo6a
;HeMece Ma(carrbr 6ar4aplanaa
,uleq6epiHge opbrHlalraH
(xo6anrq HeMece
,6arAaplauanrrH araylr MeH
rnouipiH rcopcery)
2) lucceprarlrirlbr( lurrc 6ac4a
ueunenerrir 6arTapaau a aflcbrt1a
opbrHAaJrAbr (6ar4apnarr,ranrq
:araybrH nepceriqie)
3) [uccep"raryus I(a:a4craH
Pecny6maracu Yrinaeriniq
:)KiIHhIrrAaFbr xorapu rSIJrbIMr,r-
:TexHI{KaJIbII( KoMltccr,tf, 6elrirreg
,FbrJrhrMAbr .qar\4rbrTyAbrr{ 6acnu
i6arrmrrna cefixec xene4i
,(6-arumsr xepcedqis)

IQpauc FbrJrbrMra afiraplsr4raft yrcei
rocaaH/(oenaftlrr )r(orre oHbrrl
Marlbr3A6trrBrf Lr r(a(cbr
aturutrard/a+rrbrJrM af aH

,{accepraquxnrr4 )rqMbrc <<Ta6treu

lrecypcrap.4br, oHbrr{ ininae cy p,ecypcrapbrH,
:r'eoJrorr4{Hbr, ert4ey4i, )€r{a MarepniurAap MeH

'rexHoron4srapAbr, 4ayincis orriugep MeH
I(WbrnbrMAapAbr yrbrMAbr nafigalauy>
I'brJrbrMbrHbrr{ AaMy6rr{brr{ 6acrru 6arununa
cefirec neneai.

lluccepraqur Kasa(craH Pecrry6nnrcacu Binina
)KeHe Fruuu Munucrpniriniq 2018-2020
,)GrnAapf a apHuurfaH fpaHTrbr\ \ap)KbHaHAbrpy
){-s2018 / AP05130483 ra4upu6u <M1qraft
6;epyai aft'raplu4rafi aprrBrpyA;r KaMraMacbr3
CTETIH Kasa(craHAbr( uyuafiguq
ryrKbrpnbrrbrH renaen4ery4iq FburBrMrr-
TexHr4Kanbr( ueris4epi> xo6aclr iurcbrHAa
opbrHAirnfaH.

Kp6arrarur-"x"r."-""ut rapaJry npoqeciHiq
'3ilrubrnbr(rapbr 6elrileu4i, uleq6epni
KiAOATTAFbI (brcbrMHbrr{ rapaJry
A.aHaMr,rKacbrHbrr{ erci elureugi rr,rareuarzxaru4
uo4eli aHETKT:rnAbr. Tyr4upnbrrhr xorapbr
3a6ypynre KeHopHbu{brrl meplf npoqeci
regicrepin 3eprrey xeHe xreringipy
rM&(C&TbIH.{a aJIbIHraH Xaqa HeTv)Kenepfe
r6ilfiiarnrcrrr nqMbrc rbrJrbrMFa eneyli ylec
5o9aAb*r:

Rzccepraquuu6 x(yMbrc €r3 6erinne
topBIHAanraH, Tallanrapta cefirec. Anrop rbIJIrrMH
)KarlaJrbrrbr MeH npaKrr4Ka.nbrr( Mar{br3bt 6ap
KorrrefeH gKcnepkrMeHTrir< uernxelepAi uuca.lrra
,nerrripreH. Oe 6erinrue opbrHlay upuHquni
caKTarrraH.

2.

Os
Os.qiriHeH opBrHAay leurefi i:

6erirrure 1) Xorapu:
3. opsrrrl€ty nprHquni ,2) Opraua;

:3) reueH;
4) TeyercisAir xoK

4. Iuni 6iplirc4'1 ,{uccepraquuuK )Is,IbIcrbIrI ,{,acc,e_pragusnbr(-i{qrMbrcrbrr{ Ma3MyHbr nqmafi



rrpklHrlr4ni egenriniriniH serigaerraeci:
l).qereui:
2) ininapa ueris4elren;
3) .{enel4en6eren.

4.2,{uccepraqnaltry x}M6rcrbr.FI
Ma3Myrrbr x+nabrcrbrr{laqupu6rnu
repcere4i:
1) Kepcereai:
2) Ininapa xepcere4i;
3) Kepcernefigi

4.4 .{nccepraqraanrr4 xqMBrcrhrEt
6apln4 6elina4epi ueH epexelepi
Jrorr,rKalbr( rYPAe e3apa
,6afi.nanucrrt:
,L) ogapa roarrx 6afiianucru:
,2) 4arunac ininapa 6olca;
3) 4arrrnac xoq

4.5 Anrop ycbrHraH )Karla
neuirrl4ep (upunqumep, e4icrep)

rKeH opbrHlapbrH urepyai e4icrepin xerin4ipy
,Ta(bryru6n oofiuuna xoHe Ken(aoamu xeH
'opbrrrllaphrH mepy4ir{ Teopr4rnbr(-rexipu6elix
seprrerylepiu (itMll.rAbr xerre FbrJrbrMr{
ycbrHbrcrap 6epinren.,{rnccepraquanu4
xqMbrcTbrrl Ma3M${br Ar4ooepTaqn nbr(
xlMrr,crbrrl ra4rrpu6rrn roJrbr( zurraAbr.

[nccepraquuu4 xr+MbrcTEt aBrop
Aucceprar{LtrJrbr\ x}M6rcrrrr{ raqrrpu6uHa
troJrhr( cefilcec rcelerin 3eprrey Ma(carhr MeH
rr,riHgerrrepin Ha(Tbr rlDrGrprrMAafi ,4u.
,Eypunr 6enrili 6olran uenirraAepAi ral4ay
,nerisirrge aBrop Aucceprarlr4rnu6 seprreyAiq
Ma3M+rrbrH Kepcere orbrpbrrr, es ureuriu4epin
.ycbrHblrrt, HerisAeAi.

lEyr 4racceprarlLrrnbr( xqubrc ripicne4en xene
:'repr 6eliuHeH, (op6I,rBrHABIAaH, naftIzuranrrnraH
'rl4e6nerrrep rigiuinen, \ocrrMrxaJrapAaH TypaABr.
,{raccepraqurrrurl Ma3M$rbr Ar,rccepraur.ur
:ra4rrprr6rtr xepcer.e4i )r(eHe :eprrererin
tuecenerniq Ma3MFrBrH ToJrhr( rrnqrlbr.
Jiipirmri 6elirvr4e nagraft KeH opr,rHAapbrH urepy
.lpoqeciu 3eprre[, xerin4ipy e4icrcpiue
I(brc(arua rrrony )KacanraH. Exirruli 6enimae
.4a6arnarur (brcbrMHbrr{ Tapilnylr Ar4HaMr{Ra
:rrpoqeciH MoAenbAey ecerrrepi (apacrbrpHnraH.
I(qriHIrri 6elinaAe eKcnepnMeHr xyprisy
erAicreueci )r(eHe Heraxelepi repcerilren.'
rllepriHuli 6eninage naynaft Tlr(brpJrbrrbrH,
T'eMeHAeryAiq rrurunaa-TexHLtKzlJrr;r4 Heris.qeueci
xiapacTbrpburbrn, ecerrTey )KeHe sRcrrepr{Merfr
'rrerr.DmeJrepi repcerilren.

MeH uinaerrepilieprrey Ma(carbl xoFapEI

*w"r"rrin'iabypyure renopnrt 6.o e4icrepin

ec xelegi: 3eprre)' )KeHe )Kerlnllpy' Ma(carbl

1) cefrrec nele,Ui. NIeH Mm.qeTlepl Al/ccepTallue4a Ha(TbI

2) iruiHapa cefircec rele4i; rpKBIpI'IMAanFaH' coHbIMeH 6ipre oJlap

3) ceftnec nearr,refiii jfffflr"* raqupn6rma ronbllt cefirec

,,I[uccepraqzs roJrbrrlrMeH opbrHAalrraH x]Mbrc
,6o.nun'ra6rrna,4rr. [ucceruTutnbrx, x]nabrcrBrr{
i6apnnS 6elirr,r4epi MeH epe)Kelepi, rulrruu
HerrdKe.rrepi 6ip-6ipirraen ToJrErFbrMeH
6afiiarn;rctu, rcelripilren r\DrbrpbrMAap
vyHafi KeH opbrHAapbrH urepygi e4icrepiu
,xerin4ipy 6oftunua eAicrenaelin rlprbrAaH
ArJfteKTi seprreynep4iq nernxeci 6onrrn
ra6rurajrr.

lTal4ay uerisinge 6ypun 6emid ruemiu4ep4i
,arrrop,qacceprarlnrnbr( 3eprreygiq nrarnrynun
rcopcereriH 03 uremiu4epin ycbrHBrn,
IAOJI€nI€IeH.

6erriri rueruiu4epueH
canbrcrbrpraH,4a ueri:ge:regi )KoHe
6ara-lana.[rr:
l) raruay 6ap:
2) iuiuapa rarrAay;
3).. ra44ay es nircipin e_nrec, 6ac4a



aBropnapAbrH

Sinaipeai
4erfrerce:4epiH

,5.1 Fsrrtunrn serz)rK,oJrop MeH
rYxGrpbrMAap xaqa ua?
l) xaqa;
2) xraprrulafi xaua (.25-75Vo

xaHa):
3) xaqa euec (25%o-AaH a3Br:raqa)

5.2 !zccepraqunruq
(opbrTBrHIhICrr xarla nra'?

1) xaqa;
2) xaprulafi xarra Q5-75Vo
Narra):
3) xaqa euec (25%o-AaH uBbr )Kaua)

5.3 TexuurcaJrbr(, TexHo.rrorurJlbrK.
;9KOHOMT4KUIIbI( HeMece
6ac4apynunu4 ureruiugep )KaHa
;xene nerigAi 6onun ra6urra.uu:
'1) xaqa;
,2) xaprulafi xaua (25-75Vo

noua);
3) Naqa evec (25%o-AaH iBhr )reua)

Eapmr( Herisri
I(opbrrbrHABrnapaEUIEIMrr

MaHbr3.{br ,rloJrennepre
Heris4enuereH HeMece Ncerxiairri

Anrop, :rJrFaH HorrDKeJrep MeH epexenep:
-Illeq6epre relripinren rcenirureri (brcbrMHbrH
rapa4/ /qr,rHaMnKacbrHbrrl eri elureu,ui
MareMarvKaJru4 n,to4eai \WacrbrpbrnAbr.
- 3eprreain orblpraH o6rerr 3a6ypyure KeHopHhr
MbrcaJlr peringe 6ip g1ruIra rrApoAlrHaMrrK{urrrr(
MOAeJrb qpbrnfaH.
l-r1a6arraru (brcbrMHbrrl Tapany 3auAburbrrbrH
,3epTxarruulbr( 3eprTeyre apH:rnfaH
excnepnuerrrrix (orrAbrprbr qT)brJrAbr, oJr
,aybrcrrrurbr rrreKapirnbr( xargatrnap4a uluaftlu
(a6ar cernaerriniq oci 6ofirnlura (brcbrMHbrrl
rrapary cunarTaMirnapbrH ilJryFa nayrvrrcinAix

16epeai.

,,{nccepraqrnrHbru (opbrrbrHlbrnapbr roJrbrrbrMeH
;xcar{a, (ofirurran nainaerrepqiq rueurinrin,
:r:eftnecirure seprrey4iq rr,ringemepin roJrbr(
rKopcereAr. I(oprayra rxbrFapbrnFaH
;rryxbrphrMAapAbr 6ac444a KeHopHhrAapAa
KonAalryFa 6ola4sr.
i,[oqre.uer rlrmec urerinainepri Kes (ncrouuluc)
:KeHe urrbrc (crox) petin4e, KapacrBrpa orbrp;rn
riurrci xgne cbrpr(br ,(zpm<ne uaprbrH rne[yr.e
DKeHe Ke3 KenreH MeHIe ropcerilren r<R xeHe -
.,ttSg<n, 6epimen nrengi {rJry ap(brnrr ureq6ep
limiHaeri uleq6ep4iq rxeKapacbr )KeHe
,rueq6ep4eu Tbrc (brcbrMHr,rq Tapany
rAuHaMuKacbrH ecemeyre 6oaagrr.
Slenrprorfwr.rKirnbr( egicrepnaeH orrley KesiHAe
)KorapH Tlr(brpnbr ugrafi4rq xuMlslrrK )KeHe
i(bagalnrf qpaMbIHBII{ esrepyiniq serigri
'3arUbrnbr(Tapbr aHbrKraJrlbr. Byl naynafigurl
rxiacl4e'rrcpiH e3repry yuiH eprypni ecep ery
je'4icrep,ls )KacayFa uyrrar<in4ir 6eperin
.tlar4Te {reP. arr-b-lHAbl 

:

if'unrruu Herr,DneJrep MeH KopbrrbrHlrurapAbrr{
ceuirra4idri )rceHe Herisri TyxGrpbrMAap
,{rusuranrrq )KeHe KoMluoreplir uogelr4ey4iq,
.neruxenepinen ryun4afigu )KeHe xa4csl
,nerigAe,nren

l. Cy aiaaay rexHoJroflucbrHrrrl coHbrr{ iulinae
,yurir egic (noannaepli cy aitrcy) rnirr,r.qinirin
rsr:prrey.uiu neueH4i recini re6iuece
i(oJrAaHbrJrarbrH peareHTrepAiq rtacuerrepiuen
arabr(TalaAbr xeHe pearerrrep4i Tannay x(eKe
'epexrue.nilcep MeH Ha-KTbr KeH opHbrH r4repy
x:ar4afirrn ecKepe orbrpbrn xypri:irryi KepeK

,Heruxe.[epi 4apacruprm4u.
'2,, K,enripinren AerilejreK rxorBrpAa
Kil"glgrb_lpburFlH Shrgb-llirTlyH rapgrry rxaprbrH

5.
Frurunrlr
xiaH:IrrlbuIAbr(
npunquni

Herigri
6. '(opbrlbrrilhrJrapAbru rypAe AenenAeHreH (canalrr

Herisaiiniri 3epTreynep MeH eHep xeHe
ryMaHr4TapJrbr( f,brJrbrMAap

canachrHAaFBr o(Erry 6arurrrapu
ytuiH)

I tcYpa(rapfa x(eKe x€yag 6epy
: ;(iDKeT:

4arpa"1,.u -"rr; 
ue?

IrlrrralbrH Henisri'
Ty)KbrphrMAap H;

:

:4) 4arelgeH6ereH
T.2Bylrpnnuwrcprva?
!)"";



8.

Cenirrardnin
nprranqrmi
Eephreu a(nalrar
xos4epi MeH
cenirvrainiri

2) xcox
:7.3 Byt xar{a Ma?

.1) r.ro:

,2) xoa
:7.4 

Konaany Aeltrefii:
1) rap;

'2) opraura:
3) req
7.5 Maxanala Aenenlerui ue?
1) uo:
2) xoa

8.1 O.qicreueni tu*tg"y
nerisgelren HeMece xermilirri
,1) ue:
2) xox
8.2 [rzccepraqumuK )KlMbrcrbrr]l
'Herx)Kenepi ragipri sauanrtr
FbrJrbrMlr 3eprrey e4icrepiH xcene
,noMnrrorcplix TexHoJrorurnapAbl
nafiIalasa orbrphrn gepexrep4i
eluey )KeHe r4Hrepnperarlr4rnay
e4icrepin KoJrIaHy ap(brnbl
TIIIbIIUI6I:

l) ne:
2) xo4
8.3 Teopu.rlu4 (opblrbrHAburap,
MOAenbAep, AIIbIKTZUIFAH

.6afiranucrap MeH 3all,.{brnbr6rap
9KC[epr,rMerrTanAbr 3epTTeyJrepMeH

4erergengi )r(eHe pacra.rrlbr
(ne4arormca;ru4 rbrnjbrMAapAbrH

;oKbrry 6arrrrraprr yruiu Harzxelep

,rueruy 3arrAbrnbrFbr xeleci T+?rGtpbrMFa reaAi,
,AerIre,IIeK rrrof6rpAbr (apacTbrpa oTbrpbrll, aFBrH
regi xione arurn ,{npuxle ece6irdq iumi xene
cbrpr(br rrraprrbrHa remipilin, oHBrH Ke3_
KeJrreH r<R xeHe -fi<q<fi uesi xesirqe
neq6erp iuirqeri x(eHe meq6ep4eH rhrc
,I(bICbIIU AIIHAMUKACBIHbIII TAPANYbIH
ureq6erp4iq rxeKapacbrHAa 6epilren ueHAi
.(a6ulAafi orbrpHn ecerrreyrc 6olaruHu
rprGrpbrMAirnAbr
3. 3lerrpoQusuKirnbr( e4icrepuen o4qey
resiu4e )r(oFapBr ryr(brpJrbr rr,ryHafi4uq
,xLrMr4f,nBr( )r(eHe rfasa"nu4 \ypaMbrr{brq
i esrepyiniq serigri 3arubrJrrrr{Tapbr aHbr6T:rnAbr.

:ryTKbrpnbr(Tbr TeMeHIeTy TexHoJrofn nap6r,
;lrirrpa4u6rrcrbr( eruley xesiuge r1lr(brpnbr(
;6acranKu MeHHeH 138 rr,rfla*c 30%o-ra rcfiin
,afiraplrr4rafi reueH4ereHin repcerri, 6yl e4ic
SKOHOIIVILIKTIJIbIK t(eHe T9XHOJIO|T{IIbI(
ryprbrAaH opbrHlbr. 3eprrey ner:uxelepiueH
,lelelr4esli, rpznua.nrgi eMec, aBTopAbrH
Sicopus AepeKTep 6asacun4a *uprn.rrunyirn",4
irrerrDreJrepiueH pacra:la4u. 3eprrey 6oft unura
rraEAa.nrr MoAenb uarerni :urbrHr6r.

f{rrccep,raqusHHq nerisri TpnbrpbrMAapbr
.r'brJrbrMa-Texipu6enir roHQepenqvflrap1a
r6iann4anran )KeHe rrlJr(buraHFaH, nqznafi-ras
CAJIACbII{NAfBI fEIJIbIM14 Ma\ananap
)crzma(TapbrHAa )KeHe Scopus ueninaerrep
6ialacrrnAa perleHsr{-f,naHraH )KypHaJrAapAa
)rlapucn;"9la.FaH (4 uaxalg)
3eprreSi e4icremeciu raHlay roJrbrK ueris4ele4i,
:(orAaH.bufaH 3epTrey e4icrepi AHccepTarlurHbrr{,rnicri TapaynapbrHAa ronbr( currarrzlJrraH.

t,n[uccep'raqrlr4a cu[arranFaEr 6apntr4
s:rccneplnaeurrir nernxeaepi
.aiKrpeArrraqriutJraHfaH, nnqeH3ulrcbr 6ap
(,orrAbrpFburapAa, HTO-MHII-|_K-010-6JIp-01.
AN|TOI\I PAAR peorr,rerpir4le arrbrHAbr.
IVIorge,rr,4ey COMSOL Multiphysics

xeueriuenoiaPAapJlraManbr( (ypaJrbrHbrr{
xaOzulfatH.

Teopu-alrrq \opbrrbrHlHnap MeH Horuxenep,
iurbr(TaJrFaH 6afilaHncrap MeH 3aHlbrnBr(Tap
srccneprzuerrrrirc 3eprreynep ap(burbr
alrbl(TaItfaH.



'.,9

flparrura-nuq
RgHAHLIIbI(
npunuzni

neAarorvKalrblK 3Kcnepr4MellT
:nerisinge AoJreJrAerUi) :

:1) uo:

:2) x95

'8.4 Maqrrs4u ueniu4euenep
jaFbrMAaFbI Xese ceHiu.{i ruluvu,r
:e4e6uemepne cinreuelrep apKburhr
pacranraH / iruiuapa pacralraH /
pacTzurMafaH

:9.I,{uccepraqzanrtl Teopur,nrrK
ueni 6ap:
:1) r.re;

2) xox
9.2 llucceprArlnrHbrr{ nlpaKTnKrurBr(
Marlbr3br 6ap xeHe arrrrHratil
HOTrDKeJrepAi rexipu6e,lle (onAarrF
br(Tr{Mil.rrlbrFbr xoFaphr:
1) ze:
2) xox

9.3 Texipz6e
xaqa ua?
1)xaca;
2) xaprstnaia xta\a (25 -7 5% xaua\:
3) xa.qa err'Iec (25%o-AaH zBbr xaua)

,{nccepmqnuu4 )K}Mbrcrblq Herisri
Ty)GrpbrMAapbr rbrJrbrMa sAe6uerrepre cefrHec
cinreuelepuen pacrirrra,qbr. flaft,qalanulran
ege6zenep risirr,rin4e nayHaft Kerr ophrHAapbrH
zrepy4i 6a4unay xeHe perrey Mocenenepiueu
afisa.nrrcarsu xerexrui raJrbrMAapAbrr{
ruraccr{KaJrbr4 eq6ercrepi {onraHbrJrraH.
llafi4alaHulran 4epennos4ep4iq risiMi

,nrIapThIH Ineuyre )KeHe Ke3 KeJrreH Merule
xepceriareu r<R xeue -[(e{,n, 6epimen
ueH4i ury ap(brnbr ureq6ep iruiu4eri
'ueq6epAiu rxeKapacBr xrene rueq6epAeH Tbrc
( 4LIHZIMUKaC6III eCefrrevle
6 au.
.fra"qeMr,uilbrK )KelyABrrI caflac;r oprarrra
4eqrefigeH )Korapbr.,{uccepraqumbr( xyMbrc
,Aprcceprarlr{rJrapra 4ofiruraruru rilnarrlapra
.crEfiKec pecinaqeareH. \p,rcrc ueunererrin
rin4e, (asa( riniHre )Ka3brJrraH.

- tacceprarlvr ra4rrprr6rr 6ofirrnnraeAeoI,t€)T

TTOJTV )r(acav 
:aAeOI,IeTTepAl Ker{rHeH (aMTHIbr xeue nreceleni

irccig ' 
.,allryfa )r(eHe onapAbr rrreuy )KoJrAapbrH
iaHhr(rayra xerrcilircri, e4e6zer risir,ri I22

. iarayAaH TypaAbr, ToJrbr( xerrinixr:i.

,,{r,rccepraqrErrrrrl Teopr{flJrbr( Mar{6r3br 6ap,
ofi'rneHi e4icreuelir esipleynep.ui ycuna4rr,
3eprrey neruxenepiMeH Tonbr( (aMTBrnFaH.

j{vccepraquxHbrrl npaKrr,rniurbr( uaqusu 6ap,
irnbrHraH HorrDmenepAi rexipu6eAe (oJrlarryra
,ooJraAhr, oJrapAbr ophrHlay yuiH oq nemiu4ep
6ap.

.llnccepraqLLirHbrr{ (+rrrbrnBr( npzuqrani
T'oJrbrrrrMeH xar1a, 4ofiruran vrinaerrepaiq

6oftuHura ycbrHbrc'tpl :iuure seplreygiq nringerrepin
' r i. Iulrci )KeHe cbrprKrr.{uprxne

10

Ara4enanubrK )Ka3y cana cBr :

Xagy xeHe ,1) xoraprr:
)KacaKTay .2) op'raua;
canacbl 3) op:raua4aH TeMeH;

4) reuen.

CynelftrraeHoBa Pafixan TaynraxonHaHbrH <Tyr4rrpJrhrrbr )Korapbr 3a6ypynre
KeHoprIhrH-hIH Lrl'e)py rpoqeci e4icrepin seprrey xeHe xerin4ipy> ra4rrprr6rinaaru
Auccepr4ql4snhll( )I(+MbIcrhI e3eKTi MeceJlep.qi ran4an )I(eHe oHhr zur(Tarag 6onrru
ra6r,u€rAbr., 6D06(1700 - <(l\4yHafi-ras ici, Msr,asHI:hrrbr 6ofirrurua Qnnoco0u.f, l{oKrophr
(PhD). rbIJllhIMLI Aepex(eciH ary yruiH Ancceprarl'r;tflrJa (oftburarbrH r€urarrrapra. cefKec
KeJreAl.

Pecuu peqeu3eHT, T.r.A.,
A.A. J(onaen arbrHAarbr
T:ly-xlen ici rancrurJ/Tbr
3erprxaHa Merlrepynici


