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Helamrincmoi HaAii Iranirnn,

Ha ruceprallifiny po6ory -f,nmonoro Knraua Ceprifiorrua

dnrpopnaaqiftni rcrcrolorii noGylorr KoMtro3rrnrlx iruuraropin

Ha oclroBi naetods MamHHHoro HaBqaHH"D),

rrpercraBnelry Ha s4o6yrrx HayroBoro cryneufl Aolcropa Siloco$ii

sa cueqiarruicrto 122 * Kouu'rorepni uayxu

Arryarrrnicrr reMtr

flpu no6yaori uoAerefi rolruosrrrurx ix4nratopin, xr i s iumr.rx railyzfrxeBaxJlrtBo

Br.rKoplrcroByBarl,r seniuifini uoreli, sri nonnoro uiporo ni4o6paxarotb A)rMKI{ excueprin

Ta cKJraAui gn'sgxrn :uinnux, ocrimrra upocti ninifini uoled He 3,[arrli sa6egnequTu

ueo6xigsoi ro.urocri. Tarnu rlluroM, arcryanbHr{M 3aBAaI{H.flM e pospo6r<a MetoAis

uo6yAoru neniuifisux Moreneft rolruosl{THr,Ix inAuraropia : nraropucralrnflM uer:oAir

Marlu4Hnoro HaBqarrHs, a caMe uogeleft od*rexesoi cmaAnocti 3 y3roAxeuHfiM

pisnopianoi excneptnoi ra crarr,Icrr{*roi inlpo,prvra{ii. Berune 3lraqeHurl Mae po3po6xa ra

BlpoBa,uxeuHn c)ruaculrx inQoprvrarlifinux rexnolorifi uo6yroru *otttosrtunx, sxi

Br.rKoplrcroByr,Tb MeroIlI Irrryrmoro inrenerry.

Peaynrraru .quceptaqii BupoBaAxeuo y Ha)ru(oBo-Aocli,{rrsx po6otax ra

HaBqrrJrbHoMy rpoqeci ralpegpu roMu'roteprroi MareMarlmu i anarusy Aarr[x (KMA,{)

Haqionanbrroro texni.{Horo yninepcrrery <<Xaprcircnrclfi nonitexni'mnfi incmryt>>.

3aupononosaHi Meroglr ra inipopivraqiftna re)croJlorix uoNrytr 6yrn BqpoBagxeni ua

nignpuerracrBax ra oprauiraqi.ax pisurlx ra"ny:efi eronouirur 3 Meroro niAenrqeunx srocti

nn6opy aJrbreprrarr{B pimeur ra aBToMarlrsaqii npoqecin uo6yAosu KoMrrosr.rrurx

iuguxaropir i panxyBaHrln.

Cryninr odrpyutosanocti HayKoBIrx rroJrormelrb, Brrcnonris i perorrenAarlifi,

c$opny.nboBanrrx B Arrceprarliftxifi po6ori.

flonoxenHrr ra BLrcHoBKa, rlpeAcr€tBJreni s ru{ceprallifinifr po6ori -f,uxororo Krrnaa

Cepriftorwtq e o6lpynroBarrlrMl{, 6asyrorucfi Ha alranisi ra cucreMarnsaqii Ha1rKoBrrx
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Ax(epeJr ra BlrKoplrcralrHi cfracullx MeroAiB MamnHHoro lraBqauuf,. AocnlaxeHus

surosani 3 BrIropEcrauHrnil in$oprraar{ifiHl{x re)monorifi. Pesylrtaru po6oul uepenipeuo

mJUD(oM peanirauii rrparrurlrlux ercrlepllueurir, mi ui.qrBepAx]torb o6lpynrosaHictr

HayroBr{x rroJloxeub, a raKox sncuosKir i percouenAallifi, rqo 6yrm c(}opuynrosaui r

Ar{cepnulifuift pdori.

.{octonipnictr pelyJrbrarin AocaiAxeur"

.{ocmnipuicrr perynrtarin reoperl{rlntrx 4ocniprerm ni.(tsep4xeuo

pesynbraraMn si,ryosi,qrflx exc[eprrMerrrtulBlrux Aocni.Qrenr.

Ilayrori pByJILTarlr 3acrocoBa"Ho ura qac crBopenn, Irpo{paMul{x saco6ie

ro6yloau uorenefi KoMrro3I{TEux igfirratopie. Pesylrtaul BnpoBagxenni y HayKoBo-

tocritsifi ra ocsinrifi RislrHocti raSegpn KMA[.

Ocuonsi soni nayrcoei perynbrartr Atrcepraqii nacrynxi:

. Brrepme 3atrponoHoBaHo neninifi-si uoAeni anx no6ygonn lpynxqii neperarn, ulo

ni,qpisufrorrc{ rroeAH{lHHrM rAepHEx uetoAin MaItrEHHoro HaBqanrrf,: piax-perpeciero;

. Brreprue 3arrporlogoBauo MeroA orlTrrua"Ilblroro ygroAxertnfl NIfi. ueniuifisNx

Synqifi fiepeBaru B BlrKopr{cralru.flM perynf,pu3aqil, rqo uicrurr eKcrre,prui oqinxn,

TaKr{M trrrHoM sa6erue.ryerrcg niAnuueurrf, ro.Inocri orplrMarmx rrorenefi;

. Brrepme pospoorreHo arlropurM .4soemnnoi arperarlii xar{nY\ muEfi BI{KopHcroBye

uem nomyry rnodamsrx i roranrur{x rua6nosis ans niArEqeEE I petrpeerrrarlrnnocti

arperoBauoro ua6opy,{iurr.Dq

. Btreplue 3arrponouoBago MeroA peryn4pagarlii upll uo6yxosi Herisifi-mlx rvrorelefi

iugrraropin s rmoprrcranHf,M HatrinrourponboBanoro rpaQoBoro niaxory y uoe4taui e

flAepur,rMr[ MeroAaMr[, r[o sa6esne'rye MoxuluBicrr ruroprrcraHrrf, ganr{x s o6Mexeuorc

exctrepfiroro in$ opuaqiem.

3uaquuicru orpnuanrx pesy.rrrrarin AJrfl EayKtr i uparrnrruoro

BnKOpf,CTAHHfl:

o pospo6ueuo MeroA y3roAxennfl, AyJffi 6asyemca Ha flAepnift pipm-perpecii s

peryJr4pr{3aqiero. Tarffitr ura>ox Ao3Bonfle Br{KoprrcroByB:}rrr y3rolp(enufi c neriHifi-Holo

rlyuruieto repeBar;

. 3arrporloHoBarlo BuropucroByBslrtr MeroAI{ ABoerarmoi arperauii xirs aupimenna

npo6xeu non'x3amx 3 BeJTEKEME odcmaun ,{aH}Ix. l{nn nimrlqeHrul torurocd Ta
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e$ernmnocti rnacrepusaqii 3arrpofloxoB€Irro BrrKopr{croByBlrrlr peryJrflpusaqirc y

npocropi qimonux ruinnux;

. 3anpo[ouoBano BlrKopr{croByBaflr MeroAI{ nanisrouTponboBalroro HaBqaHrIrI Ha

ocnori peryJr4prr3aqii ra ,,qepHoro rploxy .trn, rrpiruerrx upoGnerau neAocrafirsoi

rimrocd pos*riuenlrx Aarrux;

a po:po6reno in$opuaqifiuy rexHoJloriro xns no6y4onra KoMuo3larlrllx iu4nxatopin

MeTOAaMH MATITHHHOTO Hatsr{aH}rx.

IIoff dora BrrrJraAennfl pesynrtarie locnixxef, b B ony6niroBantrx npaqflx.

Pelyrrraru Aocai&rceHb AolloBi,qarmcr i 6yln cxnaneni na: l3th IEEE International

Conference on Intelligent Data Acquisition and Advanced Computing Systems:

Technology and Applications (IDAACS-2023) (Aopftryna, Hiueuuu4 2A23 p.), 12th

International Conference on Dependable Systems, Services and Technologies @ESSERT-

2022) (Ar[inu, Ipeqir, 2022 p.); )O{XVI International Conference Problems of Decision

Making Under Uncertainties (PDMU-2021) (Kr'rB, Yrparua, 2021p.); )iltr Mixuapo4na

HayroBo-rrpar(rr{Era xonipepeuqi* rvraricrpanrir ra acnipanrir (Xaprin, Yrpauras 2019

p.); IEEE First International Conference on System Analysis & Intelligent Computing

(SAIC) (Kuin, Yrpaina, 2018 p.).

Ocnorni uayroni ra IrpaKrliltr{i peylrraru AocniAxenr ony6nironaui y 9

HayroBnx rpaqflx, cepeA f,Kl{x 4 cmmi y {aronrx Ha)rKoBrIx Brrranurx Yrpaiur (1 y

Qaxonorrry rnganni, ,roffi BrJrroqerro Ao uiNuapoguoi HayroMerplrwroi 6asu Scopus), 3 -
y uatepiaJrax rou$epenqift, fld BKJIIoqeEo Ao HayroMerprwroi 6asw Scopus, 2 - y

rrnarepianax rvrixcnapolgtrx Ha)moBo-trpaxrurlxux ronSepemlifi .

Oqinra smicry Atrcepraqifinoi po6orn

Po6ota {Mroaoro K. C. e 3aBepmeHoro HayKoBoIo po6otoro, cKJla4aerbctr 3

anoraqii nepexixy rro3uaqeur i cxopoqeHb, Bcryrry, qolupbox pos4inir, rucnonxiB,

clr,rcxy Br{Koprlcrarlrrx Axepen i rprox .qoxamcin.

Y acryui upohnari3oBauo i o6lpyntoBarro ar(TyaIlbricm telrra.qlrceprarlii prasauo

3B'sgorc po6mx 3 HayKoBr{Mr{ TeMauu. CQoprrynboBa}ro Mery, qacrKoni IIiJIi t saAa.ri

Iocnigxenng. Brnsga.reHo o6'eKt, trpeAMer i uetq,qu loctiaxeuss. HaBeAeEo HayKoBy

HoBlr3Hy i upaxu.ure 3uaqeHHf, otprlMarrnx peeynrrarin.

Y nepmorrry posgini po6otu qpoBeAeno ananis 3aB,{alrxf, rody4onu KoMIrJIeKcHrx
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rroKa3uuKis ra orlrflA pi:ulrx nixxoais lo ix no6y4oara, 3o4peMa rvremgin MnmrruHoro

HaBqaHH{. Po:rnmryto MerpEKI{ oqimu gKocti arrropurrrain panxrrpyB{lHrr.f,, mci

Br{KopxcroByrorbcfl arg oqiHK[r sarrpo[ouoBarlrIx aJlroprrrMir. Bfisuaqeno ocodnunocri

s6upanux ra BtrKopl{crarrrrf, ercueprroi crarucrllrmoi iHt[opMaqii NIs, no6y4orr'r

KoMrrJleKcrr[x lrora3ur{Kin. O6qpproBarro rur6ip MerII Ta 3asAarrb pdmu.

V npyrouy posaini cllopuylroBauo saAaqy no6yAoru cruraAoBoro irr/{rrratopa B

rcpuinax Marrrr{Hnoro HaBqaHHf, Ta oAepxauo posn'aranH, 3a[aqi no6yxonn nenilrifinoi

rrloAe.ni cKJraAoBoro inrumaropa Ha ocnosi x4epuoi pilx-perpecii. flpoanani3oBaHo

Merorr{ rapuoni:aqii pospisreHoi ercneptuoi ixlpoprvraqir, qo Ao3BoJrf,rorr ssaftru

KoMrrpoMic rrrix ercrleprur[Mr{ oqinxarwa crlraAoB}rx uoxasnurdB Ta crarr{crlrrtrruMrrl

oqimaus qacrroBr{x noKa3lrmin. O6lpynmnarro 3arpotronorar*rfi Merog onmMaJrbrroro

eictanueunr{ eKcrreprnoi ra crarl{crrrmoi iu$opuaqii ea .{onoMororc perynxprsauii

srepHoi perpecii 3 Bur(opacrarlullM alrpiopnoi inifopuaqii qpo naxrrnsicrb qacrKoBux

rrora3Hrrrb, t[o cyrreBo ui,qgurqye ro'nrictr oAepx(yB{u{ux uoAenefi .

Y rperrorrry pos4iri 3arrpolroHoBauo BuKoprrcroByBarx MeroAE arperyBann, Aarlux

AJrf, 3uralreuufl crJla,qlrocri x4epnoi proAeni. Posrnrnyto Meroru rpynyBannfl Ta

KJracrqpa3arlii.qrs arperyBauur AaETDL BHsBreEo upo6uerrry rrerocrarlrboro MapKyBarrH{

raur& rqo oco6nnso qacro BEH[rKa€ si s6inrmeux.flM o6crry Aa.HI{x. ,IIPra rupimessx qiei

npo6nenan 3arrporrouoBano BrIKoplrcroByrarrr Merorn uauirxonrpoJlboBa"Horo HaBqarrH.f,,

qo 6a:yrotrcfl rla peryJl4plr3auii rpaSa ra rploKy 3 f,AIloM npl{ onrunai:aqii neniniftnoi

QylrruIii repeBan{. Xils rrpimennx ryx npo6nena 6ylo pospo6neuo .4roerannnft

aJrroprrrM arperardi AaHE& ffrcllfi IrpH ar?eraqii ruropncroBye rr rno6a[sui, rax i

rorarrui :arouotuipnocri y crpyrrrypi unoxcunu. Tarsfi rri4xiA Ao3BoJIfle icroruo

314sflnrrnrr{ porrraip rn6ipxr, a6epirml sci eracTEnocri Ta 3ar(olroMipuocti.

y rlerBeproMy pos,(iri rpeAcraBJlerro oruc 3tttrporloHosagoi' i*ilopuauifinoi

Te)croJrorii no6y4orlr KoMrrJIeKcIrEx norarnmiB 3 BlrKopacralrlrf,M naeroAis Mutrrrl{Hlroro

HaBrraur{flr Eo peanisye pospo6neni e po6od Meroru ra ailroprTMlr- Pospo6lena

inipoprrraqifina relsonorix peaaisorana y Blrrllrri 6i6.rioreKlr Mt Borc rporpalryBaHuf,

Python s ri,ryprTln{ srffii.4rilrr{ KoAoM ta inairaqiero iurepr}eficin dl&iorcrcr scikit-leam.

flpoanauisorano Syurqiouanrui MoxJmBocti poepo6nenoi inSoprrlauifisoi rexronorii,

ro.micrr satrporlogoBagnx a^rropuruin ra oryrnrani pesyJlbraru rocniAxerurr.
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Pesymmm rroxa3euln npall$AarHicm ta peyJlbrarlrsnicrr 3arporloHoBarrux y po6oti

naeroAie ra {Inropurrrtir.

Hanpmiuqi npe4crameni ocnosni pesynrtarll Ar{cepmqifiuoi po6om : nupiueunx

rrocraBJreHrrx 3aBAarr6 I{a)moBoro AocniAxengr.

Crurcor dreparypn uicmtr 129 ,Q(eperr i r Aoctaruifi rvripi riSo6paxtae

oupaqroBaHrrf, aBropoM 3I{arIHoi ri:mocri IxepeJI.

Aogarrur naictsm iurpopmauiro rpo rpalmtrlme BrIpoBaAxeIrE, peyrmmrir

Ar{ceprallii ra [pEKJraAr{ Brrxopucranux pea.risosaHoi iu![opnaaqifiHoi re)croJrorii ans

rupimeuux 3a[aq s o6racti giaruocryrauHfl nupo6nuux npouecir.

Ana,qenric na lo6 po.recuictr

flopymerr axaAenai'rHoi go6pouecuocti B Arrcepraqifuifi po6mi i uayrornx

rry6rixaqrf,& y rKEx Bucsirreso oclroBlri nayrori p$yJrbrarr Alrcepraqir, ue BIrrIBrIeIro.

Bci pesy.urmta, fld BIrHeceHo aBTopoM Ira 3rDucr, orprrMaso .f,uroBrM K.C.

carraocdfino i naicrsrbcfl B orry6liroBaul{x ilpauflt Y po6oralq rqo ony6uiroaani y

cuirasropctni, BIrKopBcraHo tirlrrur i.4ei', uonoxeHrrn i pospaxynru, lri e pByJrETaroM

oco6ucuax HayKoBr{x nomyris s.{o6yBa.ra.

3aynaxeaufl no Alrcepraqif,nifi po6ori:

r V uepmifi qacrxni HeAocrarHbo reraJlbHo ouucano upoqec :6opy ercneprHo-

crarl,rcrr{trlloi ilrlpoprvrauii. IIefi rrpoqec BzDKITnB]Ifi, 6o Mae cyrresrfr nnrlus Ha uoranrmi

nr6ip ra otrrrrMisaqiro naoAenefi gn, no6yaonu Qyaxuifi neperar. "flr onpuMalro ercneprai

oqimu B ra6,tmaflx 4.3, 4.6 (crop.75, 77)? BiAouo, qo MeroA 6esuocepe,4rrboro

oqiruosarfifl - A)nKe netowmft.

. fli,q qac AeMoucrpaqii po6mn ueroAir y3roAxeugfl He BKa3arro flKlIM rMIroM

tf opuyemc{ BeKTop ercrreprnr{x [epeBar o3HaK.

o B nparrurwroMy 3HaqeHEi olepxaHtrx p$yJrrtaTiB ggcepmqii He Brasar{o mufi y

ri.rrrricnolry Bupaxeulri e(percr sa6esueuyrotr pospo6neni ueroAa.

. Heroctamrbo ouucago p$yJlbrarr uopinu*rnr pospo6.neHlrx Merorin s Bi,(oMllME

MerogaMr{, xri rnpiuylorE ananoriqni sanasi.

. Eparye MareMarrrrtrroro onrcy 0ynqii Brpar, ,Ka Bpaxonye ni4nocnnfi nopxAor y

xoxaroi rrapu 4o4ytueudn rp]r $orapnoMy ninxoli Ta rops4or golcyuenrin y
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ocraroqnomy BirparrxoBalromy crucr(y (crop.17 i ,qari). Ifu e qfi Syrilcqix HerepepBrrorc

ri.{uocno [apaMerpin rraogeni? He otrEcalro IKI{M MeroIoM sgificmoerbc, otrrtrMi:arli,

raxoi $y"*rlii. Te caMe crocyerbc, @ylrrqif BTpar y crucxoBoMy ui.qxogi Ta

LambdaIvIART / LambdaRank

. Ha mop.31 rxasauo, Eo Bo.rE rpurepii'n qpuMyrorbcfi IrrJIflxoM exclrepruoi oqixru

3a AorroMororo MeroAy Irolapuux nopinnmr a6o ctarucururoi oqiurra 3a AofloMororo

niaxory PCA. Eaxano 6yro lrarecrl{ EprrKirag pmpaxyrrxY qux Bar Ea nparuqi.

I tlu e o6uexenurl Ira BurntA MoAeJIbIrr{x Koop.4nlraruxx Sfmqifi (ctop.3l)?

. J{ra ueromra uu6opy rapaMerpa <Im{prrHa rAPD> (ctop.36)?

. flpo xqy tropf,AroBy pigx-perpeciro [Ae ]rosa na cmp.4l?

. HeAoctarnro o6rpynroBago qotlry 4porroHoBasffi MeroA y3rorxeulrf, 3a

AorroMororc peryx4prr3aqii r4epnoi perpecii suenmye BrrropucraHu{ pecypcir m,{ qac

no6yAou4 KI (cmp.4l).

. tlo.rvry 3Meumyerbc, qac ua o6po6Ky y BEtraAKy trpofiogoBauoi.{poerauuoi cxeMn

/ ,^\n a
arperyBarilur (ctop.50)? CnerqpalrhHa KJracrepl{3arlifi ra MeroIH KJracrepl{3aqi-i ua ocnoni

rqirbuocti, r{o trporloryerbct BEKopIIcroB)rBarrr Ha trepmouy erani .ryoeraruoi cxeura

(ctop.50), uorrpe6ytotr seruroi rimrocti qacy, i rurpam qacy clpiuro rpoctarotr i:
pocroM po:rvripy na6opy AaHEx.

. IIIo uaeuca Ha yrari ui,{ rc6epirae rno6arrni ra JIoKaJIrni uatepnu y ru6ipqi>

(crop.58)?

. flrffi MeroA KJracrepn3aqii s peryJlflprr3aqiero sa si,{craglilo uix rouuo3l{rlrrrMl'I

inrumarop{tMu Bl{KoprrcroByBaBcx (ctop. 82)?

. Bapto ronxperniroe iboprntylrcBarH arryarmuicG Ta HoBrr3lry Auceprallifinoi

po6om.

. Y .rerreprifi .racrrni upoqec iloflepeArrroi o6po6rcn Aaur{x ta nr6opy o3HaK

orrtrca^Eo 6es nax$mBlrx AeraJrefi, rqo 3MeHuye crrprrfilrflTTfl Ta pmpinns ercneplrMeHTy.

34ga.ra au6opy o3HaKgocrarlrbo BuL)KIIuBa, ,qrrr ii po:n'asauna icrryrotr nlgxolu feature

extraction i feature selection, mi se suceitreuo r po6oti. Bu6ip MHo)KlIHlr o3lraK cyrreBo

BrJtrrBae Ha pe:yJrrrar po6om uogerri.
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Brca:aHi ueAonircta He BIIJIuBaIorb Ha 3aftulbHy nosl{TI{BHy oqinxy sltKouauoi

po6orn. flncepraqia e arryaJlrHolo i rraae BrcoKy lrayKoBy uinsicru ra rrpaKTuqHy

:uauyqicrr.

BflCHOBOK

,{ucepraqifina po6ota -flNaKosoro Kwtnaa CeprifroBlrqa <IHSopuaqiftni rexnonorii

uo6yAonu KoMrIo3HTHrnx iuAuratopin na ocnoni rvreroAin Marul/tHHoro HaBaIaHHf,D 3a ceolri'I

sr\dicrol,r siAnoriAae cneqia-nurocri 122 Koltu'rorepni HayKH. ,{racepraqix e

3aBeprrreuoro HayKoeo-.uocriAuoro po6ororo, rra po:n'xsye BaxnI{By HayKoBo-[parTurrHy

3aAaqy.

floAana .{Hcepralr ift ua p o6 ora <In S opna aqifi ni rexH onorii uo6ya oB}I KoM rI o3rIrHI4 x

iugurcaropia sa oqrosi vreroAis MaIIrHHHoro HaBqaHHr)> -fluxororo K. C. niluosiAae

Br{MoraM Ao Aucepraqifi na :4o6yrr{ HayKoBoro cryrleg, ,uoxTopa $itoco6ii, a carrae

BHMoraM nyurrin 6, 7, 8 i 9 llopxgxy rpI4cyAxeHH.,I cryreuf, Aoxropa Sinoco$ii ra

cKacyBaHHf, piureunx pasoroi cueqianisosauoi a.Ienoi paqw 3aKJIaAy rulqoi ocnitn,

uayroroi ycrauoBr{ npo rpucyAxeHnfl cryrenfl AoKTopa SinocoSii, 3arBep,qxeHoro

Ilocranoeoro KMY sh 12.01 .2022 p. N144, a :go6yra.{ -f,raKosnfi K. C. :acnyroBye

rpHcyAxeHHlI fiouy HayKoBoro cryreH{ .qoKTopa Sinoco$ii :a cueqiaturicrro 122 -
Kouru'rotepni nayrn.

O&iqifrumfi onsxeur

AoKTop rsxni.ruux HayK, f,oIIeHr xaSeApH
r!{&TeM&THqHHx Mero&in cxffTf,nfiH oro ftH&Jriry

HaqiomaJlrxorfr rexniqnoro ynieepcuTsry
Vmpafrrn <<KxTncnrurffi uonirexni*{Hmffi
irrcrxryr i*reui Irops Cixopcbxsro))

,*W>> *&xx r:&q, er ty#w*?023 p

IrigrrHc A.T.H., .&oqeHTa
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