
BI4CHOBOK

rrpo HayKoBy HoBr{3r{y, TeopeTr{qHe Ta npaKTprqHe 3HaqeHHrI pe3yJIbTaTiB

Ar4ceprarlii

Honircona Aprelra O.nerccanApoB[rla

<InQ oruaqift na rexnoJroriq AJrfl TecryBaHHs aJrroprlTMin rcepynannr

po6orusoBaHlrMrl rprrcrpoflMrl y cqenapirx KoMaHAHoi nsaeuo4ii y

MyJrbTIrareHTHrIx crlcreMax>>,

.rrKa rloAaerbct Ha s4o6yrrx HayKoBoro cryrleHt AoKTopa QilocoQii

e ra.uysi 3HaHb 12 - IHQopvraqiftHi rexnonorii

sa creqiamnicrro 122 - Koun'rorepHi uayrz

1. Oqinrca po6oru s4o6yna.ra y npoqeci uigroronrcu gncepraqii Ta

BrrKoHaHH inaunilyaJlbHoro rIJraHy HaBrraJrbHoi ra nayrconoi po6orn.

34o6ynav Br4KoHaB y rroBHoMy o6cssi iugvni4yanssvrit TIJIaH BI4KoHaHHII

oceirHro-nayronoi rporpaMr4 ui4roronrr4 AoKropa SirocoQii. OcsitHs rlporpaMa B

o6c.{si 40 rpe4zrie ECTS Br,rKoHaHa y rroBHoMy o6cxsi. 34o6ynav ycniltHo cKJIaB

icuurz 3 HacryrrHrrx Ar4crlIaflnin: Konuenryamni rraoAeni apxirerrypv ra rexno:rorii

npoeKTyBaHH{ upo6renrHo-opienroBaHr4x inSopuaqiftunx cucreM, Meto,qu ra

rexnolorii o6po6ru in$opuaqii n neftponHt4x MepelKax BeJIrKofo posuipy, Inoseuna

MoBa AJrr acnipanrin (aHrniicrra), Cy.racHi Mero.ul4 Ta saco6u MoAeJIIoBaHH.r

cKJraAHux KoM['rorepr43oBaHr4x cr{creM. A rar<ox garir<z 3 AI4cIIZnniu: @inocoQcrni

3acarvr ra NaeroAororis HayKoBr4x AocliAxeur, InoselaHa MoBa rrrfl acnipaHrin

(aHrnificrra), OcHosra inonaqiftuoro MeHeA)KMeHTy, Teopir o6.rI4creHr

nporpaMyBaHrur, CyuacHuft.rr4crosufi aHanis, Kouqeuryanrui uoAeri apxirerrypl4 ra

rexHolorii npoerryBaHHr upo6neuuo-opieHroBaHrrx iuQopuaqifturax cl4creM,

Er<cueprni czcreruz na He.{irKifi noriqi Ats. awanby AaHI4x.

Y npoqeci uasqaHHr s4o6ynau Ha6yn ecix xoNauereHTHocreft, reoperl,IqHl4x

3HaHb, sNaiHr i nasrron, Br{3HarleHrax CranAaproM szlqoi ocsir[ Tperboro HayKoBo-

ocnirHroro pinux ga cueqianrnicrro |22 <<Kotvru'rorepni HayKI4).



Bci sauaHosaHi BLI1.la po6ir 6ytw suKoHaHi cBoeqacHo. 34o6yna.r rriAHo

cninnpaqronar 3 HayKoBI4M xepirnurou nporrroM Bcroro repuiuy HaBqaHHr B

acuipanrypi.

2. O6rpyHryBaHHs nn6opy reMrr 4ocligxennn.

Cyuacwwit po3BI,IToK aBToHoMHr4x cr4creM ni4r<pranae nrzpori MolrJrr4Bocri An.r

ixnroro BI{KopI4craHHr B pisHux cQepax Ai-f,mnociri. Olnar eQerrznne KepyBaHHt

TaKI,IMI4 cI,IcreMaMLrB AvHaMi.rHrax yMoBax 3ttrlr4rrraerbcr cKJraAHr4M 3aBAaHruu. OAruau

3 KnloqoBux szKrlaxiB e aAallraqia arropvtrrrris ra niAxoAis KepyBaHHr 4o ruiruunoro

cepeAoBt4lrla, :a6esnerleHHt 3naroAxeHoi t<ouau4noi ssaeNao4ii rvriN aBToHoMHprMr4

areHTaMI4 ra pospo6Ka crparerift nporra4ii n yvroaax KoHKypeHrHoro cepegonzrqa. I{i
acrleKTil e KpktTLIqHo Ba)oIIIBI4MLI y riftcrxonzx, Ioricrra.rurax Ta prTyBiurbHr,rx

onepaqixx, Ag ro.IHicrr i ouepausHicrr upuftH.amx pirueHr 6esnocepeAHbo

BrIJIrlBarom ua e Q errunHictr Br4KoHaHH fl. gaB ranb.

Pospo6nena inQopuaqifina rexnororis HaAae Nroxrvsict recryBaHH-f,

aJIropI{TMis y cqenapitx, Iqo MoAenrorcTb rK Kooleparr4BHy, rax i auraroHicrr4qrry

nsaeuo4iro aBToHoMHzx arenris. Ue losnoJrre Br43Haqvrrkr orrrltMaJrBui nilxolv l^nfl

Br4KoHaHHx pisuzx 3a4;aq, 3oKpeMa :

- PoeuinyBaHH.f, repuropifi, Ae aBToHorrani po6oru artatizyrorb HaBKonr4rrrHe

cepeAoBI4IrIe ra Qoplaylorb crparerii 4nx eQerurBHoro oqr4rrleHHr He6esle.rHr,rx 3oH.

Jloricrzra ra aBToHoMHa AocraBKa, rrlo Br4Mararorb orITrrMtLIIbHoro

TIJIaHyBaHH-t Mapmpyrin : ypaxyBaHH.rrM Ar{HaMi.rHrax suin y cepeAoBr4rrli ra nepeuro4.

- Biftcrrori sagavi EIIJIA, y {Kr,rx aBroHoMHi 6eguirorni liralrni arruparu

Br,lKOpr4CTOByrOTLCr -rrK An-rr pOSni4xra, rar i 4lx upoua4ii Bopols{M cr4creMaM.

- KepynanruI potMl4 ApoHin ra rpyrraMz po6orzsoBaHrrx cr4creM, rrlo Ao3BoJr.[e

pospo6n-a'rl4 y3roAlreni raxr:nru liit ra orrrr.rMisyearu nsaeuo4iro trix qzc.lreHHr{Mr{

ATCHTAMI4.

- llporz4ir ropoxzM aBToHoMHrrM cr4creMaM, rrlo e KpurlrrrHo Banorr4Br4M y

cqenapixx ri6ep6esneKr4 ra o6opoHz.

3. Bnecon ArlcepraHTa B orpn*ranni HayKoBr{x rroJro?Kenb, nncnonrcin i
peKoMeHAaqift, qrci saxnuarorbcfl



Hayrcona HoBr43Ha orprrMaHrrx pe3yJrbrarie uorsrae y rzpirrenni rconrperHoro

HayKoBo-nprKJraAHoro saB1.anlnfr pospo6qi Ta reoperr4qnoMy o6rpynrynanni

unarQopnav p^nfl TecryBaHHrr ttrrroprrrMin r<epynaHru po6orrcoBaHr4Mlt [prrcrpo.rrMr{ B

MynbrI4areHTHI,IX cl4creMax, Br4Kopr4croByrorrr4 vro4zQiroBarry Bepciro rpu Pac-Man sK

innoealliftHlafi Qpefiunopx g^rfl oqiHxrz eQerrunuocri amopzruin ra niAxolis

KepyBaHHx po6orusoBaHr4Mra [p[crpo.rrMr4 y crleHapi-f,x KoNaaHAnoi sgaeN,roAii.

Hoszsua HayKoBr{x p e3y Jrbrarir ronrp err43y €Tb c.rr B TaKv x rroJr oxeHHrx :

IlpedcmaeneHo rnepute :

Pospo6neno unarQoplay AJrr recryBaHrur arropuruin KepyBaHH.rr

po6orvrsonaHvrutr rlpt4crporMr4 y crleHapisx KoN{aH4Hoi nsaeuo.qii e MyJrbrr{areHTHr,rx

cucreMax sa6asi cepeAoBr4rrlafpvr Pac-Man. I{e 4osnoru4Jro MoAenroBarrz pea,'ricrnvHi

yMoBr{ KoJreKTr4BHoi esaeNaoAii ra o6'exrr4BHo ouiHrarz e$ercrznnicrr sacrocoByBaHrrx

ui4xo4in KepyBaHrur.

- 3anpouoHoBaHo ruo4zQiraqiro rpra Pac-Man sK iHnoeaqiftnuft Qpeftrr,rnopr

AJra aBToMarzsaqii AocriANeur ra ouinroBaHH.rr e$exuanHocri a-rropzrMis KepyBaHrur

po6orusonannMr rlpl4crpolrMr4 B aHTaronicruqunx ra KooneparvBHrrx crparerirx, rqo

Ao3BoJII,IJIo inrerpynaru eJreMeHTr{ refiuiSir<arlii g anarirv.rHur,rz ui4xo4auu go

MonenroBaHHrr noBe.rlinxra areHris.

Ha6yno no d anuuto eo posrumKy :

- MoauQiKosaHo iurropr4rM MCTS (Monte Carlo Tree Search) rrrrrf,xoM

BI4KopI4craHHl cneqz$iunoi Syurqii oqinrn norenqiftHoro crarry B uporleci

czlrynxqii npu nnaHyeauui Mapurpyry ra Ar4HaMiunorray pearyBaHHi na sarposz. I-{e

Ao3BOJII{JIO niAnurquru roqnicrr rporHo3yBaHHrr rpaerropift i sa6esneqvrkr

orleparr,rBHe pearyBaHHr Ha sNaiHHi yMoBr,r cepeAoBr4rrla.

- llpone4eHo Aeranbnufi nopinH.{mHufi anaris ra o6rpyuroBaHo eQerrznnicrr

pospo6lenux anropzruin lorryKy ra rrJraHyBaHHr naaprupyrin 1.ilfl KepyBaHHt

pyxoMIlMI4 npvcrpoflMusa2D-woAeJr.rrx penreSy pisnoi cKJraAHocri. Ife nagano 3Mory

apryMeHTyna:ru eQexrzenicrr po6orra nnarQopnz Ha ocHoni pesynrrarin cyuixuzx

HayKoBI4x 4ocli4xenr ra igenruQirynauz orrrrlMaJrtHi alropurNri.rui piurenn-a 4lx
pisHnx napianrin uo4elefi naicqeeocri.



3a AorroMororc pospo6neHoi nnar(popvrr.r AoBeAeHo aAernaruicrr

cr4HTe3oBanoi uoAeri HefipovrepeNi, HaBqaHH-rr moi slificHroBulJlocb 3a AonoMororc

iurropr4TMy MADDPG, y nupiueuui sa4av nporu4ii areHTaM, KepoBaHr4M 6asosl,INala

aJrropr4TMaMr4 nolryKy. Ile Ao3BoJrr4Jro Bn3Ha'lwrvr, [epeBarll ra o6uexeHHfl MeroAy

HaBrraHHr ra o6rpynryBarrz uor:eHrliar Br'rKopr4crann.s MADDPG Ant peaJlbHoro

3 acrocy B aHHlr B repy nanni p o 6 orz: on alavrv,vr c lrcre MaMLI.

4. O6rpynronanicrr i Aocronipnicrr HayKoBHx rroJro)KeHb, rncnonrcin i

peKoMeHAaqifi , nrci saxurqar)Tbcq

CQopuynrosaHi y Ar.rceprauiftHifi po6ori uayroni rroJrolKeHHt, BLIcHoBKI4 ra

peKoMeHAaqii, rpyuryrorbcr Ha reoperr,rKo-MeroAorori.rHrax sacaqax HayKI,I n rarrysi

inQopuaqifinzx rexuororiir,yzarursneHni nourxgir rai1efi upoei4nzx sir.rlasHtHrx

i sapy6ixHr4x yrreHrrx, Br4Kopzcransi cr4creMl,t 3ararrbHoHayKoBr4x i cueuia.irbHux

NreroAis. y po6ori s4ificHeuo anaris 3HaqHoro o6c.rry HayKoBI4x pKepen ra

AocriANenb, HaBeAeso Aasi rpo arpo6auiro pe3yJrbrarie Ha HayKoBo-[paKTVqHVX

ronQepeHuiqx. y qiromy orpzuaui pe3yJrbrarr4 e .uocroBipuurr,rz, HayKoBo

o 6rpynron aHpruvr ra AoKyM eHToB aHr{Mr4.

5. [Ip arcrHrr He 3HarreHHq oAepx(aHrrx pesymrarin

llpaxrzvue 3HaqeHH.rr oAep)rcaHzx pesy.rmrarin AocriAxenn.q rloJltfae B

pospo6qi inSopvraqifinoi rexnororii, ma e iHcrpyueHroM Ar-{ aHarigy, recryBaHHt ra

cr.rHTe3y HoBr4x uo4eleft i MeroAie KepyBaHH-f, po6orusonaHvruvr [pl4crpotMt4.

Pospo6ra i recrynaHHr iL.rropurnris 4nx nzpirueHHrr pealrbHl{x 3a4a.u Aae 3Mory

crBoproBaru Hoei MeroAr4 ra uo4eri, rrlo Moxyrr 6yrz Br.rKopr{craui n pisurax cQepax,

TaKI4x .f,K pospo6ra po6orusonaHux cr4creM, 6esuirorHzx riramsvrx auaparin

(EIIJIA), roricrlrca ra siftcrxoni onepaqii, uaupuKJraA, posvrinyrannx, posei4ra,

ptryBiLrbHi ouepaqii Torrlo. 3anpononoBaHa unarQopua e yninepcanbHr4M

Qpefinrnopnou, sxuit He Jrlrlre Ao3BoJr-re o{iurosarv eQerrznnicrr icnyrouzx

anropl{TMin y suogeJrboBaH[x yMoBax, ane fi ni4rcpznae MoxJn4Bocri An-r po3rrrr4peHrur

Ha6opy nerogin, uo4eleft cepeAoBr,nq i inrerpaqii HoBr4x crparerifi

aBToMarlz3oBaHoro KepyBaHHr y pearrbHi aeroHoNaui cucreuz. PerelrHufi ananis

itJIropI4TMin, npone4euui,r y paMKax AocriAxenul, errpvfle po3rrrr4peHHro reoperuqnoi



Ta rrpaKTlrrrHoi ocHoBLr, uo lF^aIlae AocJriAHr4KaM i HayKoBrI.rrM AoAaTKoBi Aerzlrli AJI-[

MoAr4QiKarlii icuyrovzx piruenr a6o pospo6Kz uoskrx, uo AorloMoxe y rIoAtuIbIIroMy

po3Br{TKy reoperr4qHr4x niAxoAis y uifi ranysi. Taruu rII4HoM, pe3yJrbrarl,I

AocriAxennq Marorb sracoxufi no:reuuial p.nfl npaKTLIqHoro BrIpoBaAXeHruI Ta

po3Br4TKy cyqacHrlx rexnororift KepyBaHrur pyxoMI,IMI4 rrpl4crpo;lMl4 B

MYJIbTI4ATEHTHI,IX CI4CTEMAX.

6. lonHora BrrKJraAeHHq Marepiarin Allceprarlii n po6orax, ouy6nircosanrx

aBTOpOM

OcHosHi uayroni pe3yJrbrarkr [vcepraqifiuoi po6oru y noauifi uipi nuxnaAeHo

n 5 rry6nircaqixx, 3 -rrKrrx: 4 crarri orry6nir<onaHo B Qaxonux BI4AaHHTIX Yr<paiuu, I s

urax ony6riroeaHo anuiftcrroro MoBoro ra npoin4eKcoBaHo B HayKoMerpuvnifi 6a:i

SCOPUS:

Cmammi y HayKorrlx Qaxoettx eudauunx, u4o exodamu do uitrcuapoduux

HayKoMempurtuux 6as:

l. Sergiy Yakovlev, Artem Novikov, Ivan Gushchin. Exploring the possibilities

of MADDPG for UAV swann control by simulating in Pac-Man

environment. Radioelectronic and Computer Systems.2025.Yol2025. Ns l. P. 327-

337. ISSN 1814-4225 (print), ISSN 2663-2012 (online). DOI: 10.32620heks.2025.1.21

(Scopus)

Cmammi y HayKostlx Qaxoeux eudauunx Vrcpaluu

L Hosiroe A.O., Maqzfi O.E. llorenqian Br4Kopr4cranHx HefipoHHl4x Mepex AJI-I

repeAaqeHrur rpaeKTopii pyxy y MyJrbrr4areHTHr,rx crrcreMax Ha nprKJla4i rpu Pac-

Man. Bicurax KpeuenuyrlbKoro naqioHa.nrHoro yHinepcratery iueni Muxafila

Oc'rporpa4cbKoro. 2024. Burrycr 4. Ns 147. C. 92-104. DOI: 10.3278211995-

0519.2024.4.12

2. Novikov A. O., Yanovsky V.V. Analysis of Search and Multi-Agent

Algorithms in the Pac-Man Game. Control Systems and Computers. 2024. Vol 308. l\b

4. P. 19-33. DOI: 10.154071csc.2024.04.019

3. Novikov A. O., Yanovsky V.V. Exploring the limits of mcts in pac-man:

maze size, simulations, and performance. Herald of Khmelnytskyi National University.



Technical sciences. 2024. VoI.341. Ns 5 P.351-359. DOI: 10.3189112307-5732-2024-

341-5-52

4. Novikov A. O., Yanovsky V.V. Analysis of the decision-making algorithm

efficiency in complex game environments on the example of Pac-Man. Information

Technologies and Computer Engineering. Vol. 21. J\b 3 P. 108-1 18.

DOI : 10.633 4l lvitcel3 .2024.108

7. Anpo6aqir *rarepiarin lncepraqii

OcHoeHi pe3yJrbrarr4 4zcepraqiftuoro AocriAxenH-f, AouosiAaJllacr ra

o6ronoproBan[cb Ha]

. HayroBo-MeroAlrqHr4My cevriuapi acnipaHrin HHI rcour'rotepHrax HayK Ta

ilrryrrHoro iurererry Xaprincrroro HarlioHaJrbHoro yninepcurery inaeni B. H.

Kapasina, 14 ruororo 2024 poxy, Xapr<in, YrpaiHa.

o XII MiNuapognift nayrcoBo-rrpaKrr4vHift r<on$epeHqii <Arryanrni npo6neuu

cyvacHoi HayKI4 ra ocniru>>,29-30 ceprlHrl 2024 p., Jlrnin, Vxpaiua.

o 10th International scientific and practical conference "Science and society:

modern trends in a changing world", September 2-4, 2024, Vienna, Austria

(Online).

o XIII MiNnapo4nifi nayroBo-rpaKrr4unifi roH0epenqii <Arryanrni nutanns

po3BrrrKy HayKI4 ra ocsiru)>,29-30 )KoBrHlI 2024 poxy, JItniB, Yxpaiua.

o X Hayrono-rexni.rnift uixnapo4Hift r<ouSepenqii <Koun'rorepue

MoAeJrroBaHHq y HayKoeMHr.rx rexHoJrori.rx (KMHT -2024)>>, 27-29 JII4crorIaAa

2024 porcy, Xaprin, Yrpaina.

Hayrcoei npaqi, nrci saceiduynmb anpo6a4irc uamepianie ducepmaqii:

1. Novikov A.O., Matsyi O.B. Enhancing decision-making in multi-agent

systems through neural network-based trajectory prediction. Marepianz XII

MiNHapo4Hoi nayxoBo-rrpaKrr4unoi xonQepeHqii <Ar<ryanrni upo6nevn cyuacHoi

HayKv ra oceirra). Jlrnin, VxpaiHa. 2024. C. 54-56. URL:

lbrurn. in f-ualsave/2 0 24 I 29 -
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2. Novikov A.O., Matsyi O.B. Comparative analysis of trajectory prediction

techniques in multi-agent systems: traditional vs neural network approaches.

Marepianra XIII Mixuapo4Hoi Hayxono-llpar<ruuuoi KoH$epeuqii <AxryanrHi

rrr4raHH.rr po3Br4rKy HayKr4 ra ocsirz>. Jlrnin, VrpaiHa. 2024. c. 174-177. URL:

3. Novikov I., Yanovsky V. Identification and analysis of shadow zones in

artificial neurons // Science and society: modern trends in a changing world.

Proceedings of the 10th International scientific and practical conference. MDPC

Publishing. Vienna, Austria. 2024. Pp. 45-50. URL:

mizhna -naukor.,o- -k on lerentsi va-scicuc ietv-rnodern-trends-

8. Oqiuna crpyKTyprr, MoBrr ra crnJrro gncepraqii

Marepian 4r,Icepraqii nzxrageno s roriqnifi nocniAosHocri Ta AocrynHo AJrt

cttpwftYsrtx. [zcepraqix :rranvcana HayKoBr4M crr4JreM MoBJreHHr, crpyKTypa

4ncepraqii ni4noni4ae noptAKy s4ificHeHoro aBropoM AocniAxeHH.s. 3uicr,

crpyKTypa, oQopuleHrul Al4cepraqii ra rimric:rr ny6nixaqift siauorigarorr Br4MoraM

<llop-r4ry rpl4cyAlKeHHt cryneHrl AoKropa QinocoQii ra cxacyBaHHrr pirueHH-a pasonoi

cne[ia-nisosaHoi sqeHoi palu 3aKnaAy nzrqoi oceiru, uayxonoi ycraHoBr4 rrpo

rplrcyAlreHrul cryrleH{ AoKropa SilocoQii> (nocranosa Ka6inery Miuicrpin Yr<painu

sia 12.01 .2022 p. J\b44), HaKa3y Miuicrepcrsa ocsirz i nayr<u VrpaiHra nia 12.01 .2017

p. Nl40 dlpo 3arBepAXeHHrr Br4Mor go oQoplarreHr{r gzcepraqii>.

9. BiAnosilHicrr rvricry ,qncepraqii cneqia.nrnocri, 3a sKorc BoHa

noAacTbcs Ao 3ax[cTy

3a csoiN,I Saxonuna cnp.nMyBaHrurM, HayKoBoro HoBr.r3uoro i rparrwunoro

sHa'{I4N{icrro 4IEcepraqifina po6ora HosiKosa A.O. <Iu$ovraqifina :rexHolorii 4n-a

TecryBaHH.[ alropnruin KepyBaHHu po6orzsonaHvrntr [pr4crpo.rrMt4 y cqenapirx

KoMaHAHoi ssael,IoAiI y uulrrl4areHTHr4x cr{creMax> rroBHicrro ri4nori4ae ranysi

3HaHb 12 - <IHQopvraqifiHi rexHororii> ra ni4noni4ae racropry cueqialrnocri I22 -



<Koun'rorepni HayKr4). 34o6ynaueu uosHicrrc BLrKoHaHo oceirHro ra HayKoBy

cKnaAoBy rperboro (oceiruro-HayKoBoro) pinHr evqoi ocsirz.

10. {orpnMaHnfl arcaAepri.rnoi 4o6poqeurocri

Ha riAcrasi Br.rBrreHHJr reKcry 4zcepraqii s4o6ynaua, HayKoBI4x rlpaub

s4o6ynava ra llpororoJry KoHTpolro opurinalurocri (nepenipxy sa.rnnocri TeKcroBI4x

3aro3r4rreHb Br4KoHaHo B anrnuariarHift inrepner-cncrelti Strikeplagiarism.com)

BcraHoBJreHo, rqo lucepraqifiua po6ora BVKoHaHa cauocriftuo, TeKcr Al4cepraqii ne

uicrzrr nrariary, a 1naeprauir siAnosiAae eraN,roraM aKaAeNri.rHoi 4o6poueurocri.

11. Perynbrarrr odronopeHHq ra rrpoBeAeHHfl rrpe3eHraqii. PeKoilrenAaIlis

Aucepraqii go raxncry
34o6ynav rpeAcraBr4n ocHosHi pe3ynbrarz cnoel 4Iacepraqifiuoi po6orvl Ha

po3rxrrpeHolry sacigauui ra$eApv MareMarrrrrHoro MoAenrcBaHHs ra aHanisy AaHI,IX

HHI xonlu'rotepHux HayK Ta [rryqHoro inrerer<ry XapKiscrKoro uaqionalrnoro

yHinepczrery iueni B.H. Kapasina uloAo rrorepeAHroi ercneprrr3vr 4r4ceprallii (nIErxr

3 rrporoKory Nl17 po3rrrilpeHoro saciAannx r<aQe4pr4 MareMarrzqHoro MoAenrcBaHH-fl

ra avwljzy ranvrx sir,23.04.2025 porcy) y Sopui rpe3eHrarlii ra Hayxonoi 4Iacrycii

uicrs ii sanepruenru.

y paMKax rlboro po3[rrlpeHoro saciAaHns 6yno yxBilneHo oAHoroJIocHo

peKoMeHAyBarrr po6ory s4o6yaaua Hoeixosa Apreua OrercanApoBl4qa

<InSonraqifisa rexnonori.s AJr.rr recryBaHHrr anroplrrMin repynanru po6orn3oBaHI4MI4

rrpr4crporMr4 y crleHapirx KoMaHAHoi ssaeNaoAii y nrnnrrr,rareHTHlrx crlcreMap) Ao

3axr,rcry na s4o6yrrr HayKoBoro cryrreHrr AoKropa QirocoQii s raryri suans 12 -
IHQoprr,rarliini rexnonorii ga creqiamnicrro 122 - Koun'rorepHi Haynu.

f oloryrov uir sa p 03 rur4p eHoMy

3aci.uanni rcaQe4pra MareMarr4rrHoro
MoAeJrroBaHHfl, Ta auanisy AaHr4x,
KaHAI4Aar rexni.rHux HayK, AorIeHT,
n.o. saniAynaua raSe4pra
MareMarr4qHofo MoAenrcBaHHr ra ananisy [anr4x
HHI rouu'lorepunx HayK Ta urryquoro inrererry
Xapr<incrroro uaqionaJrbHoro
yninepcnrery inaeHi B.H. Kapasina BonoArauup CTPYKOB


