
PIruEHHfl
pA3oBoi cunqrAJrr3oBanoi sqnHoi pAAr,r

rrpo [pprcyA]nEHHfl crI/tIEHfl AoltropA ouro co ori

34o6yrau cryneH;r AoKropa Qinoco0ii eHfAJII4tmB Ceprifi, l99O poKy

HapoAxeHHr, rpoMaAf, Hr4H YrpaiHu,

ocnira Balqa: saKiH.rus y 2012 poui Xaprciscrrufi naqionalsnufi yuinepcurer
pa4ioelerrpoHiru sa cueqianrnicrro <<EesneKa insopnaaqifinux i ronrynixaqifinzx
cI4CTeM),

acuipanr XapriacrKoro uaqiouarbHoro exonoMi.rHoro yninepcnrery inreni

Ceuena Ky:neqr,

BI{KoHaB aKpe.U4ToBaHy ocsirHro-HayKoBy flporpaMy <<Koun'rorepni HayKrD)

sa cueqiamuicto 122 <<Koyru'rorepni HayKr{).

Pa.gona cueqianisoBaHa BrreHa palla Io 64.055.082, yrBopeHa HaKa3oM

XaprincrKoro naqionarbHoro erouoN,ri.rHoro yninepcnrery iueui Ceuena Kyaueqx

sit25 qepBH.f, 2026 poKy Ns 230, y crna4i:

Olrrz CTAPKOBOi, AoKropa rexni.rlrllx HayK, npo$ecopa, sani4yna.ryu

xaQe4pIa ri6ep6esueKl4 ra inSopvraqifi nzx rexHoJrorifi , Xapr<iscrxzfi uaqional utuit
eroH ol,r i.urrafi ynirepcr{Ter irraeni C euena Kyeneqx.

Peqenseuris -
Ceprix MIHyXIHA, AoKropa rexni.rHux HayK, upoQecopa, upoQecopa

xaQe4pra in$oprvraqifinnx cl{creM, Xaprincrxnfi naqionalssuir erosouiqnufi
yHinepcum irureni Ceuena Kysueqa;

An4pix IIOJITIKOBA, KaHArrAara rexni.rHux HayK, AorIeHTa, AorleHra

ra$e4pn inQoprraaqifinnx clrcreM, Xapxincmufi uaqionalrsuit eroHolai.rHufi

yninepcnrer iueni Ceuesa Ky:neqx.

OQiuifiHrax orroHeHrin -
Boro4rauupa ILICET{KA, AoKropa rexHi.rHux HayK, upo$ecop a, HaqarrbHr4Ka

HayKoBo-AocriAnoro ni44iny BLrBqeHH.,r ra BrrpoBaAxeHHs gocni4y Hayrororo
IIeHrpy llonirpruux Cutr, XaprincrrrEfi Harlionanruxfi yninepcurer llosiTpf,Hrrx

Cun imeui IsaHa Koxe4y6a;



OlercasApa TPOI-pKA, rau4r4[ara rexHi.rHux HayK, AorIeHTa, HarrzlJrbHuKa

xaQe4pu inQopuaqifinux cr{creM ra rexsororifi Qarymrery iusopvraqifisr.rx

rexuolorifi, Bificrrcoaufi incruryr reJreKoMyuiraqifi ra iusopnaarusaUii ivreHi

fepoin Kpyr,

Ha saciAanHi 28 ceprH.a 2026 poKy rtpufirrrra piuenux npo rpucyAxeHH.rr

cryreHf, AoKropa Qiloco$ii s rany:i 3HaHb 12 <Iu$opuaqifiui rexHorrorii> Cepriro

eHfAnlIqEBY na ui4cmni uy6nivnoro 3axr{cry Ar.rceprarlii <MeroA rrnaHyB aHHfl.

3al;a-r^ y po3rloAirenux iu$opMarlifinprx cr4creMax 3a HeBr{3Ha.reHocri MeraAaHux> 3a

cueqialrnicto 122 <<Koyrn' rorepni HayKrD).

[ucepmqiro BI4KoHaHo y Xapr<incrKoMy naqioHarbHoMy erouorrriqHoMy

ynieepcnreti irr,reui CeueHa Kysueqa, MinicrepcrBo oceirz i uayru Yxpainn,

l,r. Xaprin.

Hayronzfi repiurzx Ceprifi CEMEHOB, AoKrop rexni.rHux HayK,

upo@ecop, upo$ecop rcaQe4pra xi6ep6esuer<z ra insopuaqifinux rexnolorifi,
Xapriecrxzfi naqiouatrcuuir exoHonri.trufi yninepcr4rer ivreui Ceuena Kysneqr.

,{ucepraqirc rIoAaHo y BLIrn{Ai cueqiamuo ui4roroureHoro pyKorrucy, B

.tKoMy Iraicrsrscs Hosi HayKoBo o6lpynronani pe3ynbrarr4 4ocui4xeur,
crlpf,MoBaHl{x Ha niAnraureuux eQerrzsHocri nnaHyBaHHfl 3aAaq y rereporeHHux

posuo4ireHrlx in@opuaqifinux cl{creMax 3a HerroBHorrd, HeroqHocri ra sN,riHHocri

MeraAaHux. Y po6ori crlcreMaru3oBaHo BrrMorr{ Ao rrnaHyBaHH.rr 3a1a'.r i xpzrepii
oqinrosaHnq fioro e$erruanocri; yAocKoHiLJreHo MoAenb rrpoqecy nnaHyBaHHf, 3aAaq

po3rloBcloAxeHHf, AaHrrx 3 ypaxyBaHrurM eiANriHHocrefi uix cyruocrflMLr; rralymt
loAtLJIbIIroro po3BLITKy MoAeni onpaqroBaHH.rr ra nori.rHoro po3MexyBaHH.f, Aocryny

Ao AaHux 3 ypaxyBaHHflM pisnopi4nocri cyurocrefi. Yuepue pospo6reHo MeroA

iurelerryallbHoro nnaHyBaHrfl 3agla't, sxuit [oeAHye 4ereprraiuoBaHe ra croxacrr,rrrHe

rpa$one rIoAaHH{ DAG+GERT, uporHo3yBaHH.,r Kpurlrr{Horo rxnf,xy 3a AoroMororo

Graph Attention Network, aAarrrr4BHe rrepeilnaHyBan:as. Ha ocHoBi Proximal Policy

Optimization i aetoNaarLT3oBaHe HanarxryBaHnfl. uaparraerpin saco6alau Bayesian

Optimization. Ercuepl{MeHrtlJrbHy nepeniprcy Br.rKoHaHo Ha rpaQax posuipou ao 500

3ataq is uopinnf,HHf,M is FCFS, List Scheduling, FIEFT, DAG-only ra GERT-only,

a6nsqifiHuu anarisou i Mo.{eJrrcBaHH.rrM pisHnx pinnia HeBrrcHarresocri MeraAaHr/rx.

IliareepaxeHo cKopoqeHH.f, 3ar€LrrbHoro qacy BLrKoHaHHrr KoMlJreKcy 3aAarr go 3l Yo,

3MeHIIreHH.a craHAaprHoro ni4xrueuH.f, HaBaHTaxeHHs ao 53 Yo, niazurrleHHrr qacrKu



3aI.av,,3aBepixeHl4x y Mex(ax SLO, Ao I2,4 ni4comonoro nyHKry ra cepe4ni BktrpurLl

npvirrutmx pirueHux 6tuzrxo 2,1 Mc Ha :a4auy n oSlafiHaeNzrrai fi 3,0 Mc B

onnafin-peNnpti. Pesylrrau4 BnpoBaAxeHo y Aisnrnicrr xovruanifi <LineUp> ra
LLC <Arshilon>, a raKox B ocsirHifi npouec XapxiecrKoro uaqioua,rbHoro

exoHoMi'IHoro yHinepcurery iueui Cerraeua Ky:ueqx. Orpnuani pesynrrarr4 Malorb

icrorue 3HarreHH-,r Anfl rary3i sHaur 12 <InSopr'raqifini rexuororii>.

34o6yeau Mae 2l HayKoBy ny6nixaqiro 3a reMoro 4ucepraqii, 3 Hr4x

5 uayxonzx ny6niKallifi siAnoeiAarorr BrrMoraM uyuxrin 8, 9 llopr4xy
rpI4cyAxeHH.rI cryneHf, AoKropa QinocoSii ra cKacyBaHHfl piurenua pa:onoi

cneqianisosaHoi e.{eHoi pa1u 3aKnaly euqoi ocni'rH, nayxonoi ycraHoBr4 rrpo

npl4cyAxeHHfl cryneHf, AoKropa SinocoSii, sareep.4xeHoro nocraHoBoro Ka6iuery

Minicrpie Vr<painH sil 12 ci,mr 2022 poKy J\b 44 (is snainanu):

1. Semenov S. G., Yenhalychev S. O., Zhang M. Generalized rnodel of the

ADS-B unmanned aerial vehicle data transmission process in a steganographic

system. Innovative Technologies and Scientific Solutions for Industries. 2022. l\o.
4(22).P. t4-te.
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Y 4ncr<ycii s:sru fracrb (rorona, perIeH3eHTE, o@iqiftHi orroHeHrrr, inrui

upucytri) ra nzcnoBuJrrr 3ayBaxeHHfl :

OQiqifiHZfi onoueHr Bolo4znrup IlerpoBurr JII4CET{KO, 4orrop rexuiunux

HayK, npo$ecop, HalI€uIbHrlK HayKoBo-4ocni4noro ni44iny Br4BqeHH.f, Ta

BIrpoBaAxeHH.,I 4ocni4y Hayxoaoro rleHrpy floeirpxunx Cun XapxincrKoro

uaqionalbHoro yHinepcurery flonirpmrnx Cur ivreni IeaHa Koxe4y6a, HaAaB

Ilo3rrrr{BHufi ni4ryx is saynaxeHHrrMrr:

1. y ni4poe.4irax 2.11.2 sHaqHrfi o6csr uarepiary nplrcB.rrrreHo MoAeJr.,rM

rori.rHoro po3MexyBaHH.fl Aocryrry. ,{rx uoczJreHHfl 3araJrbHoi qidcrocri po6oru

Aor{inrrro 6yno 6 6inrur SopuanisoBaHo rroKa3arr{, rK caMe KoxHe BBeAeHe

o6uexenHf, Aocryrly [epexoAl4Tb y MHoxrrHy Aonycrr4Mr4x 4ifi nraHyBanbHrrKa ra
BrrJrr.rBae Ha rlinbosy QyHrcrlirc.

2. Y tv:retrervrarnqsifi rocraHoBqi 6araroxpurepia-nbHoro rrJraHyBaHru Aorlinrno

6yno 6 orpenao rIoAarI{ aHaris r{yrnuBocri pesynrrary Ao BaroBrax xoe$iqieHris

makespan, 6ataucyBaHHq,

rroJlerrrrvno 6 nepeHeceHHfl

o6cryronyBaHH.rr.

Ae.Uafis-na.{iftnocri ra HaKJraAHLrx Bzrpar. I{e
MeroAy Ha cricreMu 3 inruuun npioprareraMtr.srocri

3. ExcuepzueHTll rIepeKoHJIr4Bo .qeMoHcrpyrorb po6acrnicrr Ao uoxu6olc

MeraAaH?Ix, oAHaK po6ora BtrrpaJra 6 eil oKpeMoro cqenapiro 3 TprrBaJruM

KoHITeTITyaIIIHLIM 4pefiSovr, 3a .f,Koro gMiHrcrcrbcf, He Jrllure [apaMerpu posuo4ilin,

a fi crpyrrypa 3€LrrexHocrefi vrix KJracaM[ 3a4a-t ra pecypcaM]r.



4. ks oqiuronaHufl crarvcru.rHoi 3Haqyqocri nuxoplrcraHo HerrapaMerpuuui

recrl{, gorip.ri iurepralz m poelaipu eQerry. PasoNa is rurd IoqilrHo 6yno 6 y
snegeuifi ra6lraqi HaBecrH 4ra ncix ocHoBHr4x uopirruus eanuuir na6ip norasHr.rxis:

ue4iaHy, trliNrnaptulrnufi inrepnan, p-3HaqeHHr, cKopkrroBaHe p-3HaqeHH, Ta

O0iqifiHzfi

HayK,

oroHeHr Olercau4p Olercau4poBlrq TPOI_FKO, KaHALrIar

AorIeHT, Harr€LrrbHuK raSe4pu in$opuaqifinux ctrcreM Ta

Sarymrery iu0opvraqifirtux rexnororifi Bificxosoro incrzryry

posvrip e$exry.

rexHi.rHrax

TeXHOJIO|ILI

reneKoMyniraqifi ra in$opuarusaqii ivreni fepoin Kpyr, HaAaB rro3r4rrBHrafi ni4ryr
is:aynaNeHHf,MH:

1. ApxirerTypa npororrlly orrr{caHa AocrarHbo Aer€rJrbHo, npore npaKTutrHy

qiuuicrr roclanI4Jlo 6 HaBeAeHHf, $opuanisoBaHoro inrep@eficy inrerpaqii s

rurroBlrM opKecrparopoM: cKJraAy nxi4nzx MeraAaHHx, sopuary suxiAHoro

piruennx, rraexanisrvry noBTopHoro nnaHyBaH Hfl Ta o6po6xu ni4uoa.

2. y Aucepraqii nopinnxuH.t BHKoHaHo 3 perrpe3eHTarraBHnMr{ 6asoezNdtl

ni4xo4auu. Boguovac goqinbHrlM 6yro 6 po:uruprrvr aHaJris ulonafiMeHrrre oAHr{M

cfracHl{M DRL-nlanyB€IJIbHuKou, pea-uisoBaHrM y ni4rprarouy nogi, a6o AeranbHo

o 6qpyuryBarr{ HeMoxJrr{s i crr ui4rnoproBaH oro nopinnxnHs 3 Hr.rM.

3. llparcru.IHi peKoMeHlaqii rqolo BuKopr{craHH.rr Bayesian Optimizati.on .sr

uosimHoro KoHrypy e cnyuHI,IMH. Ilpore Bapro 6yno 6 qirriure Bz3Har{urra xpurepii
3a[ycKy rloBropHoro H€LJIaIuryBaHH.,r: roporoBe noripruenHx SLO, sNaiHa upoSimo

HaBaHTaxeHHrI, HaKoluqeHHrr rroMkrJrKr{ rrporHo3y a6o @ixconanafi .racosufi

inrepnan.

4. Pesylrraru BrIpoBaAxeHH, ni4rnepAxyrorb npr4KnaAHy crp.rrMoBaHicrr

po6orz, oAHaK y rexcri 4oqinrrro 6yno 6 noAaua y3arulnbHeny ra6nr4rlro (pe3ynbrar

uicqe BrIpoBaAxeHH.f, Synrcrlix r<imricuzfi eQexr AoKyMeHr€urbHe

ui4rnepgxeHHf,). !e crpocrlrJlo 6 oqinroBanns 6e:uocepeAHboro sr'xsxy vrix
H ayKoBI{MLr rroJroxeHHf, MH Ta oTpIltM AH]/IM [paKTr'rr{HUU e Q errou.

5. Tepuinonori.{Hufi artapan po6orn 3araJroM e KopeKTHLrM, oAHaK

rparlJullorbc.r rooAI{HoKi MoeHi ir, pe4axqifini nero.rHocri Ta pisni napiauru

HaIII{caHHfl oKpeMI{x aHHroMoBHr{x cKoporreHb. flepe4 ocrarorrHr{M noAaHH.rrM

AoIlinrno BuKoHarLr cyuinrue rexni.rHe peAaryBaHHfl TeKcry.



PeqeHseHr Ceprifi Bolo4uvu4poBr{tr MIHyXIH, rexni.rHl,rx HayK,AoKrop

CI{CTEM

CeueHa

XapxincrKoro

Kysueqa, HaAaB

upo$ecop, rpo$ecop raQe4pu iu$opuaqiimwx

saqiosarbHoro exonoN,ri.rHoro yuieepcurery irraeui

IIO3I{THBHLII4 BlAryK 13 3ayBaXeHHf,MLI :

1. 3aupouoHoeaHzfi MeroA opienronavuit rua BuKopprcraHH.rr cfracHr/rx saco6is

MaIrIt4HHoro HaBrIaHHf, Ta HaBrraHHf, s ui4rcpiuJreHHrM. Pa^soNa is rr4M y po6ori

HeAocrarHbo yBarv upn4ineno ananisy o6qucrronamuoi cmaAuocri oKpeMr,rx

erauis SyHrcqionyBaHH.f, Mero.{y. ,{oqinrHurra 6yro 6 6ilrru AerarrbHo orliuzru
uacurta6oeaHicm aJlropt4TMy si s6iflrrxeHH.sr\,r rimrocri 3apiaq, pecypcin ra
inrenc[sHocti sN,IiHz MeraAaH[rx, a raKox Brr3HarrLTTr{ rpanuvui o6lacri fioro

e@exrueuoro 3acrocyBaHH{.

2. IIil qac eKcnepl{MeHT€Llmnoi nepenipru aBTop repeKoHJrLrBo AeMoHcrpye

trepeBarla 3alponoHoBaHoro MeroAy HaA Hrr3Korc eiAold]rx €rirropnrNais rrJraHyBaHHf,.

BoAHo.rac 6imur [oBHe y.,IBneHHf, npo MoxJrzsocri 3anpoloHoBaHoro ni4xo4y Aano

6 locrilxeHH.x fioro uoseAinru Ha ni4rpvrzx rurixnapoAHlrx recroBrrx na6opax

(benchmark datasets), rqo ruupoKo Br.rKopt4croByrcrbctr rrpr4 orlinrcsaHHi crrcreM

nnaHyBaHHfl po3[oAirenux o6.rucreHr.

3. y po6ori 3HarIHa yBara npugireua BpaxyBaHHro HeBr/BHar{enocri

Mera.{aHl{x, o.{HaK r'urrannfl, uyuunocri 3arrporroHoBaHoro MeroAy Ao gxocri

lporHo3Hl{x vto.{erefi po3rnflHyro Jrr4rrre qacrKoBo. IIepcueKTLrBHr4M HanpsMoM

[oAanbllrIax AocniAxeHb e auariis Brrnr{By cr{creMaruqHyrx uoxn6ox nporHo3yBaHH.rr

sa sxicm c$opnaonaHLrx posrna4in ra orliHroeauus po6acrnocri aJrtopr{rMy 3a

pisHr,rx runin HeBlr3Haqeuocri.

4. 3aupouononanufi MeroA Br4KOprrcroBye cyracni rr4exanisN.{z

iurenemyuulbHoro npufiuxrrx piruenr, rpore n po6ori HeAocrarHbo po3rnf,Hyro

rrr4raHHrr inrepuperoBaHocri rarux piureur. Y nparrruHrrx cprcreMax yupanliuHx

pecypcaMu Ae4ati 6imriroro 3HarreHH.rr ua6yeae N{oxrusicrb rroflcHeHHf, rp[rruH

nn6opy KoHKperHoi crparerii nnanyBaHHrr, oco6rzeo npu eKcrrnyaraqii KpHTr{rrHo

BaxJrr4Brax iH$opnaaqifi unx cr{creM.

5. IlparcutrlHa qinnict pospo6neHoro MeroAy He Br.rKJrrrKae cyMHiein, o.4Hax

Al{cepraui.a Naorra 6 rurparu si4 6imru AeraJrbHoro anarisy nepcreKrrrB iHrerpaqii

3arlporloHoBaHux alropzruia ie c]rclaclFlkrMIkr unaroopuauu oprecrpaqii

rourefinepr/r3oBaHlTx sacrocynrin ra zaco6avu aBToMarr{qHoro lrracrura6yBaHHrl



xMapHoi in$pacrpyxrypu, ulo cyrreBo po3rxr.rpuno 6 c$epy nparrilrrHoro

Br4Kopr,rcraHHf, pesymrarin.

PeqeHseHt An4pifi Olercan4poBLlrr ilOJUIKOB, rcau4nAar rexHi.{Hax HayK,

alrarisy BlrMor Ao rrpouecis nraHyBaHH, y
1.1) s.qo6ynau AeraJrbHo orrr{cye rpnrepii

,qoIIeHr, AoIIeHr rca0egpll inSopvraqifirrux cLrcreM XaprincrKoro uaqionalbHoro

exoHoMi'rHoro yHinepcurety irvreui CenaeHa Kysueqr, HaAaB rro3r.rrr{BHufi ni4ryx is

3ayBaxeHHrrMr4:

1. Y ueprroMy pos4ili ui4 uac

posuo4ileHr4x cr4creMax (ni4pos4in

uacrura6onanocri, na4ifiuocri ra 6esueru, npore HeAocrarHbo yBarn upn4ineHo

cnequ0iqi naxla4ruax Bzrpar, sld Br4HrrKarorb rrpv nepe4aui BeJrLrKHx o6csrin

MeraAaHI{x uix reorpa$iqHo po3roAireuuuu (edge/fog) nyslavru, rrlo norpe6ye

AO.4aTKOBO| O nOf, CHeHH.f, .

2. I-Ip, Sopvranisaqii MareMarrd.rHoi uoAeni y ApyroMy pos4ini, Ae

BpaxoByemcx pisuopi4nicm cyrHocrefi ra o6uexeHHf, Aocryrry, aBropy cni4 6ylo 6
.{irxiue oKpecJII,ITI{ rpauu.rHi rraexi cxraAHocri uolirzx 6e:ueru, 3a flKkrx

iurerpoeaua Qilrrpaqir piureHr rrnarryB€rJrbuuKa He crBoproBarr{Me AoAarKoBrrx

o 6.{prcrroB€LJrbHr4 x 3arpr{MoK.

3. y rperboMy pos4ini rpl{ orrlci apxireKrypu inreremyarrbHoro MeroAy

rIJIaHyBaHH.,I 3a3Harraerbc.fl BHKopHcraHH.rr zrJrropr{TMy Proximal Policy Optimization
(PPO) Anfl AprHatrri.IHoro repernaHyBaHHfl. 3 rercry po6orra He Ao riHrls spoayuiro,

.f,KZM TIZHoM enpiruyerrcx npo6reivra norenqifinoi necra6ilrnocri HaBr{aHH.rr

nefipotuepexesoi uo4eni B yMoBax Kpr4rr.rrruo sracoroi (ercrpevranrnoi)

napiarunnocri a6o nosHoi ri4cyrnocri no.rarKoBux MeraAaHux.

4. B eKcnepuMermanruift .racruHi (po:ain 4) aBrop HaBoAurb pe3yJrbrarz

uopinnxnbHoro aualisy pospo6neHoro MeroAy s ai4ovrzMr{ npororL.irrawn Eyno 6

4oqinrno ruuprue po3Kpurrl nporleAypy QopruryBaHH, czHrerlrrrnux rpaQin sa4a.r

(DAG/GERT) ra o6lpyuryBartr, Hacrinrrclr o6pani 3aKoHLr posuo4iny Br4naAKoBr4x

uoxz6or MoAenIoBa:aus. HeBr{3Haqbnocri ai4uoni4aroru peilrrHrrM

HaBaHTaxeHH.f, y KOMepqILIHLIx xMapHl/rx CepBlcax.

5. Y nepuroMy po3Aini po6orv, ile auarisyrorbcf, cr4creMrr aBToMarr,r3oBaHoro

npoeKryBanHfl. qaSponnx npllcrpoie ra MeroAra anaparHoi pealisaqii o6vrEcJreHb

(sorpeiraa incrpyvrenra P-CAD, OrCAD), anrop po3rn.,rAae ik.ax npuKrraA cKJraAHHx

inxeuepnux roHneepin. Bapro 6yro 'rirrcirue yroqHurpr inrepSeficn ssaer\doAii

npoSirlrvr



po3po6neHoro TIJIaHyB€uIbHI4Ka is sa3Ha.reHl{Mlr c}rcreMaMr4, 3Baxarorrra Ha re, tr1o

cyuacui xuapui nepcii raKnx CAIIP Marorb sracHi salaKrreni- eKocr{cTeMz ra -

o6uexeui Moxrusocri inrerpaqii soanirunix iucrpyrrrenrin yupanrinus pecypcaMr4.

forosa cueqianisoeaHoi n.reHoi papru Olrra Bolo4ururzpinna CTAPKOBA,

AoKrop texni'rHrlx HayK, npoQecop, sasi4ynarrKa raQe4pra ri6ep6eeuexu ra
iuQopuaqifinnx rexnororifi XaprincrKoro saqiouanbHoro erouoNai.rHoro

yninepcnrery iueni Ceuena KysHeqx, HalaJrarro3r{TuBHufi ri4ryr 6es :aynaxeHb.

Pesylrrarn ni4rpnroro ronocyBaHHfl :

<3a> .rreHis pa4r4,

<llpora> ( qreHie payh.

Ha ui4crani pesynrraria ri4rpzroro ronocyBaHH.rr p€BoBa cneqiarisoBaHa

BrreHa Pata AO 64.055.082 rpllcyAxye Cepriro eHfAru4ttEBY cryuinr 4oxropa

Sinoco$ii a rarysi 3HaHb

1 22 <Koern'rorepui HayKrr)).

12 <In$opuarlifiHi rexnolorii>> 3a cneqialruicuo

B iAeosaur4c rpaHcnsqii eaxzcry lucepraqii AoAaerbc.r.

Iorosa pasoaoi

BqeHol PaAId

cueqianiso
(nracne iu's ra npisrurue)
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