
PEUEH3Tfl

KaHAHAara rexHiqHr4x HayK, AorleHra Ka{eApI4 in$oprvrallifi nrx

ra roun'rorepulrx rexnonorifi

Kraiscrroro naqionurrrbuoro yninepcurery TexHonorifi ra gusafiuy

T erxnu Inani sHra reMKIB CbKOi

Ha Aucepmqifiuy po6ory flunranenxa Bra4ucJraBa Iroponr.ra Ha reMy

<Mogeni Ta Merogfi rporHo3yBaHrrf, ycniruHocri s,{o6yBacin ocsitu Ha ocnosi

MarllrHnoro HaBqaHH.fl)), [peAcraBJrerry Ha :4o6yru HayKoBoro cryrreu.rl

AoKropa Si-rrocoQii (PhD) n ranysi 3HaHb 12 - <Iu$oprraauifini rexnororii>, 3a

cneqiamnimro 122 - <<Kouu'rorepni Hayrn)

Arcrya"rrrnicrr o6panoi TeMH Arrceprarlifi uoro Aoc.niAxenHrl

Cyvacni 3aKJraAu suqoi ocniru aKrr4BHo BrpoBaAxyrorb cucreMu ynpaeninHx

HaBLraHH,f,M (LMS), 3oxpeMa Moodle, rxi sa6erneqyprb opraHisaqiro ocsiirHboro

rrpoqecy, oqirnosamlf,, rolryniraqiro ra HaKorruqenuf, BeJrr{Kr.rx Nracusis oceiruix

AaHHx. Y raxux yMoBax oco6npreoi Barr,r na6yaarorr saAa.ri ocsi:rHroi ananiruxra ra

rporHo3yBaHnr axaAeuiqnoi ycnirunocri s4o6yrauia ocnirra 3 Merolo paHHboro

Buf,BJreHH.fl cry4enrir rpy[]r pr{3r,rKy. Einrruict iuryro.rux uiAxolis Ao

[porHo3yBaHHr 6asl.rorrcr nepeBaxgo Ha rpaAr4qifinux oceirHix roKa3HuKax -
oqimax, ei4ri4yaanocri Ta pe3ynbrarax recryBaHns. Bo.qnoqac uoseAiuroai gard upo

peanbHy nsaeMoAilo :4o6yeavir is ri4eouarq€LrbHr4M KoHTeHToM (rpuea-uicrr

[epern{Ay, $aysr4, [epeMoryBaHH-[, nonropni nepernx4z) B]rKopr,rcroByrorbcf,

HeAocrarHbo, rqo o6rrexye in$opuarpranicrr o3uaKoBoro [pocropy ra ro.rHicrs

uoAelefi Marrrr{HHoro HaBqaHHr. Arryanrnicu reMH ui4cunroerrcr po3BI4TKoM



aucaM6neBrrrx MeroAis NraruuHHoro HaBrraHHfl, uore4inxosoi ocsirHroi a:rrastirptrcu ra

norpe6oro saKnaAie ocsirra y rpaKrr,ruHr,rx incrpyueHrax ui4rpruxra rrpuirurrr"tx

piruenr 6e:nocepeAHbo B cepe4onrauli LMS. O6pana reMa Auceprarlifinoro

AocniAxeHHrr e cBoeqacHoro, HayKoro o6rpyHToBaHoro ra Mae BaxJrr4Be rrpHKJraAHe

3HaqeHH.f, ,{n{ cleqianrnocri 1 22 <<Kotvtn' rorepni HayKH>.

3n t qsoK Arrceprarlii r nayrcoBrrM rr rr porpaM auttt, rrJrarraMr{, TeMaM rr

flracepraqifina po6ora BrlKoHaHa siAnosiAHo Ao HayKoBoro HarpflMy r<aSe4pra

xoun'rorepaoi iHxenepii ra eJreKTpoMexanir<a Kzi'scrroro aaqionanbnoro

yuinepcrarery TexHororifi ra guzaituy. .{ocni4xenHx roB'f,3arre s iHirliaruBHoro

reMoro <<.{ocni4xeHH, Internet-rexHororifi Anfl no6y4onu cr4creM ynpanninnx

Aracrauqifinurrr HaBqaHHnM>> (4epNasuuir, peecrpar{iirlrruir, HoMep A1221J200947, plara

peecrparli'i 02.10.2022). Teua Ar4ceprarlii y:ro4xy€rbcf, is :a3Ha.{eHoro HayKoBoro

reMarnKoro ra$e4pn ra clp.r{MoBaHa Ha po3BuroK ruero4ir i saco6is ocsirHroi

anariruxu B eneKTpoHHlirx crrcreMax yupanninHrr HaBrraHHfl M.

Cryniur o6rpyHronaHocri Ta AocronipHocri HayrcoBrrx rroJror(eHb, Bucuonrcin

i perourenaaqifi

OcuorHi nayrori rroJroxeHH, Ar{cepraqii e AocrarHro o6qpyHToBaHHMu. Anrop

nocni4onuo floeillaaB alaatirnqll'nfr ourflil upe4uerrloi o6tacri, nopinHxnrue

AocniAxenns 6a3oBllrx MoAerefi uaruprHHoro HaBrraHH{, eKcnepEMeHTrL[bHy oqinxy

BrnEBy uoeeAiHroBr{x ni4eo4aru{x ra pospo6neHH, ABopinnesoi crexinroeoi uo4eni.

flnx posr's3ass.s [ocraBJreHr{x 3aAaq Br.rKopucraHo MeroAI4 Marur4HHoro HaBqaHHfl Arf,

xnacnSirar{ii r:a [porHo3yBanH{, MeroAH crarracrr4rruoro ana-nisy AaHrax, uiAxoAu Ao

ananisy BeJrraKrax ocniruix Aaukrx, a raKox MerpHKr4 srocri rnacu$ixarlii (Accuracy,

Precision, Recall/Sensitivity, Specificity, F1-score, ROC-AUC).Ilopinnsmnufi anaris

uoAerefi BrKoHaHo Ha oAHaKoBoMy ua6opi AaHVx ir sacrocyBaHHflM eAnnoi crparerii

Sopuynanru nas.{anrHoi ra recronoi erE6iporc, qo ni4rnulye o6'exrnsnicrr

encuoerie. ,{ocroripHicrr peaynrrarin ui4rnepAxyerbcr eKcnepuMeHrarrbHuMx



AocniAxeHHrrMu, rporpaMHoro pearri3aqi€rc rnariHa VideoPlayer ,qJrx LMS Moodle,

saco6ar\dr Sopuyrannx ananirrquoi sairHocri, anpo6aqieio Ha HayKoBI{x

rousepeHqirx (soxpervra IEEE) ra BrpoBaAxeHHflM y oceiruift upoqec gaKnaAis euruoi

ocsiru. BucnosKu 4ucepraqii roriqno BurrJrlrBarorb is srraicry posginin i e

apryMeHToBaHI{MI4.

Crpyrrypa i srvricr Arrceprarlifinoi po6orn. Biauonilnicrr lucepraqii

BCTAHOBJIEHI{M BHMOfAM

flwcepragifirua po6o'ra vrae virry fr nori.rry crpyKrypy ra cKrra4aerbcfl si rcryny,

qorr{pbox po:.4inin, rzcnosxiB, crrrircKy BuKopprcralurx Axepen i loaarris. noeHufi

o6csr craHoBr{rr 209 cropinor, 3 .f,Krrx 163 cropinru ocnoBuoro reKcry. Po6ora

uicrum 48 prncynrcin,27 ra6lurp, crrrrcoK rireparypa: 116 Hafirraenyranr ra 3

AoAarKr.r. Y ncryni o6lpynroBaHo aKryarrbHicru reuu, cQopnaynboBaHo Mery itzagaxi,

Br{3HarreHo o6'err i upe4uer, MeroAI{ AocriAxeHHrI, HayKoBy HoBI43Hy, [paKTHrIHe

3HatreuHrr, oco6ncrufi BHecoK, anpo6aqiro ra ny6nixarlii. y rrepruoMy po:4ini

Br4KoHaHo aualis cyqacHux uimo.qis Ao rrporHo3yBaHufl araAeMi.Iuoi ycxiruHocri e

cracreMax gucranqifinoro HaBqaHHfl, oco6ruaocrefi HaKorII{qeHHrI AaHIiIx y LMS

Moodle, MeroAis QopuyaaHHfl o3HaKoBoro rpocropy ra 3acrocyBaHHrl MaIuI,IHHoro

HaBrraHHrr. O6tpyrroBaHo uorpe6y B inr:erpaqii none.{imoBritx siAeoAaHux. y

,{pyroMy pos4ini rpoBeAeHo uopiensruHNfi auanis uoAerefi Logistic Regression,

Naive Bayes, Support Vector Machines, Random Forest i Neural Network Ha

rpa4nqifiuux ocsirnix osHaxax. IlorasaHo rrepeBarpr BuraAKoBoro nicy ra nefiponnrx

Mepex i soAHo.rac o6uexeHHrr rrloAo poeni:nanaHHrl cry4enrin rpyrll pra:rar<y. Y

TperboMy pos4ini AocniAxeno BrrJrHB uone4iuroBl{x xapaKrepllcrl{K ssae\aoAii g

eiAeoNrarepialaun, c$opnaoBauo po3rrrupenufi o:uarcosuft upourip i sanpouoHoBaHo

4nopienery crercinroBy Mo,qenb is rvreraMoAenmo Ha ocHoBi rpagieurHoro 6ycruury.

,{ocxrnyro rroKasuurie Accuracy 90,2 o/o, Sensitivity 97 ,5 Yo, z1arrancosaHoi ro.{Hocri

85 o/o ra ROC-AUC 92,6 %. Y .re:rreproMy po:4ini rpeAcraBJleHo rporpaMHy



peani3arliro cr{creMer 36opy ra auirrri3y [oBeAiHKoBoi ocsirHroi ananirr,rrr,r, inrerpaqiro

unarina siAeorreepa B Moodle i gaco6r aisya-rri:aqii peeymraris rporHo3yBaHH.n.

3a crpyrcyporo, swricrorr, o6cnropr i o$oprvurenr{rM 4nceptarfx riAnoeiAae

BuMoraM 4o po6ir ua:4o6ymr cryreHrr AoKropa $inocoSii sa cneqiar-.:t+ricrrc 122

<<Koun'rorepHi HayKrlD) Ta Br4Morau .{zcepraqix sar€rIlbHntu o6csrotv.209 cropinor, :
-rrKr4x 163 cropiHKr4 ocHoBHoro reKcry. .{ucepraqifina po6ora cKJra4aerbcf, si rcryuy,

trorr4pbox poe4inin, sacHosKiB, cltrcKy BtlKopr{craHlrx Axepen (116 nafiuerrynanr) ra

3 AoAamis. Po6ora uicryrm 48 pncyuxie,2T ra6tm{r ra 3 AoAarKI,Ir y sri suHeceHi

SparrraeHu4 rrpofpaMHoro xoAy ra ABa aKrr4 BrpoBaAxeHHr. ,{acepmqifina podora

oQopiranena siAuosiAHo Ao Br{Mor HaKa3y MOH Yrpainra eh 12 ci.IH-f, 2017 p. J\b 40

<flpo 3arBepAxeHHrr BXMor 4o oQoprvuleHH-fl 4Iacepraqii>.

flonHora nigo6paxceuHfl HayKoBrrx troJrolrcexb Arceprauifinoi po6orn B

ony6nirco r,alafix rrparrflx

OcHoeni pe3ynbrarra AT4cepraqii AocrarHbo rroBHo ri,4o6paxeHo B HayKoBI{x

ny6nixaqixx anropa. 3a rvrarepianaMra AocniAxenns ouy6niroBaHo 23 uayxoni upaqi,

3oKpeMa: 10 crarefi y HayKoBux Qaxorr,rx uepio4rrr{Hrrx BLrAaHHnx Yxpainu; 1 crarrro

y HayKoBorvry uepioAurrHoMy ruAauHi inuroi AepxaBr{, iHAeKcosaHoMy n Scopus (Q3);

12 rry6niraqifi y uarepiarax uixuapo.4nrx i rceyrpaincrxux ronSepeuqifi.

Orry6nironaHi upaqi rracsirrrororb xmo.{osi roJroxeHHrr Arrcepraqii: uopinrunrnuft

anaris uoAerefi [porHo3yBaHHq, po3rrrrlpeHHrr o3HaKoBoro upocropy uoeeAiHrcoBI4MH

siAeoAaHyrMH) po:po6nenns urariHa ilnr. Moodle, uo6y4ory crexiuronoi rvroAeni ra

pe3ynbTaTr4 eKcrrepr4MeHTarrbHrlrx AocniAxenr. oco6Hcilafi BHecoK :4o6yna.ra y

npar1ax si cuisasropcrBoM Bra3HaqeHo KopeKrHo. Kinrrcicm uy6niraqifi e AocrarHbolo

Anq rpeAcraBrreHH.rr gncepraqii Ao 3axlrcry. Hayxoai uy6niraqii siAnosiAalorr

Br{MoraM u. 8, 9 flopx4ry rprrcyAxeHrur cryreHf, AoKropa Sinoco$ii ra cracyBaHHrl

pirueunr pasonoi cneqiani:osanoi s.{eHoi pa4u 3aKJraAy euIqoi ocai:ru, uayroaoi



ycrauoBLr rpo nplrcyAxeuHrr cryrreurr AoKropa Sinoco$ii (IlocraHoBa Ka6inery

Minicrpin Vrcpaiuz ni4 12 ci'tns 2022 p. J\o aa).

Hayrona HoBH3Ha oAeprr€Hrrx pe3yJrrraris

flncepraqifina po6ora naicrurr prA c$oprvrynboBaHr,rx ra o6rpyuroBaHrx

HayKoBnx [ono]Keu6, rrlo Marorb reoper[rrmy ra rrpaKTltr{Hy :na.ryuqicts, O'rpnrvraui

pe3ynbraru e BaroMr{M BHecKoM y po3BEToK rvreroAie ocnitnroi auariruru ra

Marur{HHoro HaBqaHHf, Arrfl [porHo3yBaHH.rr arcaAeIvri.{Hoi ycniurHocri i

xapaKTeprByroTbcf, HairexHrlrrvr pieneru nayrosoi HoBrl3Hr{.

Hafi 6i.uutr BaroMi nayxori pesy.nrr arv:

yrepue:

- po3po6reno 4eopinnery crexinrory MoAenb rrporuo3yBaHuf, araAevriquoi

ycniurroc ri sgo6yea.ris ocBiru, sna nigpisuaerbc s r,unopucrauuflM r{a nepuroMy piaui

alrcarrr6nro irJrroplrrMin roric:ruqnoiperpecii, Br{rraAKoBoro nicy ra nefiponHoi uepexi,

a Ha Apyrorwy pinni - arrropurMy rpa4ieuruoro 6ycrzary, u1o:a6e3reqye ui4eraqenux

4ocronipnocri [porHo3y Ba:aufl:-

yAocKoHaJreHo:

- MeTOA po3rrrr4peHHr [pocTopy o3HaK AJUI 3a4aq nporHo3yBaHH{ aKa.{eMlqHol

ycuiuuocri sa paxyHoK BKrroqeHH-fl xapaKTepr{crr{K esaeuo,4ii s4o6yrauis oceirIl s

HaBq€LrrbHHMn siAeorraarepianaMlr B LMS ;

- MeroArI s6opy ra uiAroroBKlr Aa:aurx Mfl 3a4aq, rporHo3yBaHHrr ycuiurrocd, rqo

nepe46a.rarorb aBToMarLI3oBaHe orpr4MaHH-rr i naxour.r.reHHr{ AaHrlrx rrpo B3aerraoAiro

KopprcryBa.{is : ni4eonaarepianarrar m ix irmerpaqirc y rpoqec no6yAoru uo4erefi

MAIIHHHO|O HABqAHH'I;

na6yrn rolaJrbrrroro polBrrrry:



- Mero.{r4 aHani3y ocsirHix AaHr/rx qoAo oqinrosaHHs BrrnI{By uoseAiHroBux

xapaKTepucrr4x po6orra ropucrynauin eneKTpoHHoro oceirHroro cepeAoBl{qa Ha

pe3ynbrarr4 rporHo3yBaHH{ axaAeMi.{noi ycuirunocri ;

- ui4xogn 4o no6y4orra inrenerryirJrbHux cepricis ocsitHroi auaniruKLr B cl{creMax

ynpanninHr HaBrraHH.f,M Ha ocnoei aHcau6reBr4x MoAenefi uaruuHHoro HaBqaHH-s.

Hayrona HoBu3Ha Alrceprarlifinoi po6oru e repeKoHrrr{Boro, ni4rnepAxeHa

pe3ynbraraMr{ eKclepr{MeHTarrbHax AocriAxeur i AocrarHbo rroBHo aucniuena y

uy6nircaqirx arT opa.

Hayrcone ra rrpaxTrrrrne 3HaqeHHr pe3yJrl'Tarin loc.niAxeuHfl

Hayroue 3r{aqeHr{,f, po6o'na rrorrflrae y po3BnrKy ue'rogin i rvroAenefi

nporHo3yBaHH.,r ara.{erriqHoi ycuiruuocri Ha ocnosi inrerpaqii oceirHix i

uone4iuxoBr{x ri4eo4anyrx, araKox y uo6y4oai e$er<rrnsHoi aHcarra6neeoi crexiuroeoi

apxirer<rypkr Ana 3aAaq rcnacu$iraqii n ocsirHifi ananiruqi.

[parcurune 3narrennq nigrBepA?r(yerbcfl :

- po:po6neuHrrM rporpaMHoro MoAyrur VideoPlayer An.r LMS Moodle;

- peani:aqiero saco6in uiAroroBKpr Aaur{x i $oprr,rynaHHf, po3rlrupeHoro na6opy o3HaK;

- crBopeHHsM rpolpaMHoro sa6esneqeHH, ilrrfl ri:yanisaqii pesynrtarin

nporHo3yBaHHrr ra ifoprrayBaHHn anarirn rnr.rx ssi:rie y Soprraarax PDF i XLS;

- nignraulenrrlM'roquoc'ri [poruo3yBaurrf, nopirnxno s 6asowrMlr MoAeJrf,Mr.I (sorperraa

rra 14,3 o% uopirntrHo 3 roricruqHorc pelpeciero, ua 4,56 Yo nopienxHo a HefipoHHolo

Mepexero ra Ha 2,29 o nopinnxHo 3 Br,rfraAKoBHM nicou);

- BrrpoBaAxeHHrrM pesynrTarin y ocriurifi rpoqec Kuincrxoro naqioHa;rbHoro

yuinepcurery rexHonorifi ra gusafiuy i Xuenrur{IlbKoro naqiona-nbHoro yninepcrarery

(niarnep.qxeHo aKraMLr BnpoBaAxeHHx).



Orpzuani pesynmarr4 Moxyrr 6yrw Br{Kopxcraui upz crBopeHHi ra rvro4epuisaqii

in$opnrarlifinxx crrcreM ocairuroi anarirura i cucreu ui4rprauru upnfinxrrr piurenr

y 3aKna.{ax ocsiru.

BigcyrHicrb rropyrueHHfl a rcagepriquoi go6poqeurocri

y 4racep'raqii He Brafla]reHo o3HaK ara4euriuHoro nnaria'ry, caMoruraria'ry,

Sa6pralcarlii, $anrcx$iraqii qn iuurrx EopyrreEb, rr{o Mouro 6 nocrasxrn niA cyuuin

canaocrifiuufi xapaKTep Br{KoHaHoi po6oua. Y 4racepraqii e siAuosiAHi uoculanufl Ha

inQoprvraqifini ANepena y rr{x BrrrraAKax, Ae Br{KopucraHo pe3ynbrarl,r Aocni.{xer{b

iuurux arropin. flpore4enrafi aualig Alaceprarlifiuoi po6oru ra HayKoerax uy6nirallifi

cri4ur.rrr, ulo sci rroJroxeHns AocliAxeHH{ Br{KJraAeHo i: gorprlMaHHrM npraHqranin

araAeuiqnoi 4o6povecnocri. lracepraqia flaruuenxa BnaAacraea Iroponuua

uoeHicrrc siAuosiAae Br.rMoraM Hara:y MOH Yrcpainra -lt.lb 40 r,i!, L2.01.2017 nllpo

3arBepAxeHH{ BLrMor 4o o$opnrJreHHr{ Arrcepraqii> (si slaiHaNau sit 31.05.2019 p.). 3a

pe3ynbrarawr anaJrisy upe4craBJreHux rvrarepianie He BlrrrBJIeHo Saxrie ropylxeHb

araAerrai.rHoi 4o6po.recHocri.

3aynaxeuHfl Ta gucxycifini uo.noxeHrrfl luo4o srvricry 4ucepraqii

llopxg 3 oxapaKTepu3oBaHuMr,r Burue HayKoBlrMu :4o6ymaMlr ra 3HaqLIMrIMH

pospodrcavw gncepraqw rre rros6ar.trerra reBrrrx prcxyciirwwx

1. Y po6ori reramHo o[]rcaHo po3rrrupeHH.f, o3HaKoBoro [pocropy [oBeAinrosuMra

eiAeoAauyruyt, rpore goqinruo 6yno 6 .{irKiue Soprvranisynam rpoqegypy eig6opy

Hafi6inrur in$oprvrarurBur{x o3HaK i oqinr,rrr,r ix eiAnocr{y BaxJruaictr y nigcy*morifi

MOAeJrl.

rrprrrdrffixHfiMvt

uorreutin:

2. y nopinHrnbHoMy anani:i uo,qerefi Bapro

HaJraruryBaHHf, rinepuaparvrerpin i c'rpareriro

ei4moproeaHocri eKcrlepuMenris.

4eranrniure oilkrcarv rpolleAypy

xpoc-nanixaqii Aru ni4or,rtqeuxx



3. flparcruuua peani:aqir opienronaHa nepeBaxHo Ha LMS Moodle. flepcneru4BHllM

HalpfMoM fro,qzrJrbrurax AocniAxeHb e y3aranrHeHur apxirexrypra:6opy uone4inroBl4x

AaHr{x 4nx iuurux cucreM yupanninu-x HaBuaHHflM.

4. Bpaxonyrour BucoKy vyuxnicm rvroleni (97,5 yo), Aordinrno AoAarKoBo

npoana-rri3yBarLr lananc xtE6nouos?rrvrBHutx i xu6noHerarl{BHplx pe:ynrrarin y

KoHTeKcri npuirwru piueHb ruoAo cry.{enrin rpyrur pu3r4Ky, a raKox oqinraru

cra6inuricrb MoAeni ua ilalkrxpi:nux Alacqraunin i ceuecrpis.

3asna.refli 3ayBaxegrrn MarorE per(oMerrAaqifrsrfi xaparcrep i re srruorcyrorr saraJrgoi

ro3r{ruBHoi ouinrr Al4ceprar{ifinoi po6oru.

3aralsni Brrcr{oBr<ll

,{ucepraqifina po6ora lluruueHKa BraAucrasa Iropoeuqa Ha reMy: <<MoAeli ra

MeroAr4 rrporHo3yBaHHf, ycuirunocri s4o6yravin ocniru Ha ocnoni MaIIrHHHoro

HaBqaHH-n)> e aBTopcbKr{M, 6araroacneKTHrirM, Br{KoHaHI{M Ha aKryaJIbHy reuy i na

Br.rcoKoMy reopeTlrKo-[paKTL[{HoMy pinni 3aBeprrreHrrM HayKoB}IM Aocni4xeuruu. v
po6ori nzpirueno BaxJrr4Be HayKoBo-rpLrKnaAHe 3aBAaHH{ IrIoAo uiAsLIqeHH-f,

ro.{Hocri uporHo3yBauHn ara4ervriunoi ycniunocri cry4entin Ha ocHoBi rvreroAir

MarrrrlHHoro HaBrraHHg ra traar4xssaetroAii s siAeoHaBrr€LrrbHHM KoHTeHToM y cllcreMax

ynpaaniuHrr HaBqaHHrrM, 3oKpeMa rrrJurxoM pospo6neHHrr ABopinnenoi creriHroeoi

uoAeni Ta rrpofpaMHr.rx saco6in r6opy uoneAinrosoi oceiumoi ana-rirHxIa e LMS

Moodle. Hayxoei pe3ynbrarr4 4ncepraqii e AocrarHbo o6lpyHroBaHI4MI4,

4ocronipHr.rMr{ Ta xapaKTeprl3yrorbcs HilrrexHrrM pirHerr,r nayr<onoi HoBI43HH.

IlparruuHa r{inuicm po6orra ui4mepAxyerbc.r rporpaMHolo pea-rrisaqiero,

eKcrreprrMeHTiurbHoro aupo6aqiero, BrrpoBaAxeHH.rrM pesynmarin AocniAxeHn-f, y

ocnirnifi npoqec saKnaAis surqoi ocsira ra MoxJrlreic[o ix urupororo Br4KopI4craHHrI

y cracreMax ocsirHroi analiTr{Ku i ui4rpuuxra upuffnxmx piureur. ,{ucepraqifiHa

po6ora ei4noai4ae cueqianrnocri 122 <<Kouu'torepni HayKLI>). Ta siAnoriAae

BraMoraM ru 6-9 <<Ilopx4rcy rpilcyAxeHHrr cryrreH.rr AoKropa Sinoco$ii ra cracyBaHHfl



pirueHur pasonoi cneuiani:oeaHoi eqeHoi paln 3aKrraAy Buutoi ocnira, uayxonoi
ycraHoBH rlpo rpacyAxeHH, cryreHlr Aoriropa SilocoQii>, 3arBepAxeHoro
llocrauoeorc Ka6iuery Miuicrpir Vxpaiuu eia 12 ci,tls 2022 p. Ns 44, a iT anrop
rlzlunesxo Bla4zcnan IropoBl'1q 3acnyroBye Ha [pr4cyAxeHH, cryrreH.f, AoKTopa

$inocoSii a ra'ny:i 3HaHb 12 <Iu$oplraqirzrri rexHorrorii> sa cneuia*sicrro 122
<<Konrn'rorepui HayKr4).

PeqeuseHr:

KanAuAar rexHi.ruzx HayK, roueHT

xaQe4pz iu$opuaqifiuwx ra

KoMr' rorepHax rexgolorifi

Kuiecrxoro sauiou€urbHoro yH i eepcrzre:ry

rexHoJro r iir r a guzafiuy Terxna AEMKIBCbKA
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