
PEIIEHsIfl
Ha Au ceprar.{iiiHy po6ory

Eyqia Ponarua Audpiiloeuua
Ha reMy <<Mo)enneauna ma uemolu e$exmueuoeo onpa4rcd,auua 4ux.rtiuuux

cueua'tie e ueilpoiumep$eilcuux ma xap1iodiaeHocmuuHuN cucmeJvrax>>,
npeAcraB'rreHy ua s406yrrs cryneHs AoKropa $iroco$ii r raaysi sHaur
Marelrarzra ra crar'cr,Ka sa cne4ia"n"'ricrro 113 IIpar,ra4na MareMarr4 Ka.

Axryanuricrb reMn 4ucep'raqii,
crnopennx B'ucoKororrHr.x Heiueasr4snzx nefipoinre$Qeftcin, crzcreM

AiarHocrr4 Kr4 lfynr4ionaarHoro craHy ceprlfl Ta cr4creM 4uuauivuoi
6iorrrerpuunoi ayrenraQiraqii ctae K,rrrcr{oBrzM 3aBAaHHrM e b6racri cwacroi
rraynu ra inxenepii, 3onpeva, pospo6ra in.rep$eftcin MosoK_ oun'rcrep (lMKJ,
Iqo BuKopr4 croByrorb ereKrpoeHr{eQanorpaQivHi IEE|J cz r4 AJtfr 3B flsKy
Mlx{ "IIoACbKTIM MO3KOM Ta KOMn'IOTeqHI4ML4 CT,ICTeMaMI{, Ha yaae oco6lueoi
axryaltnocri. fli4ur.rrqeunx roqHoc'ri ra onrrzrnlisaqls arrop o6po6xu EEf
e Ba)r<rrr4BuMr4 4al sa6esneveuua ua4ifinoi xoiilyuirauii ra xo o"[]o c[cTeM.

floupa snaqsufi nporpec y qiii ralysi, icuyrotl vncle BHK./'IAKIZ TA
neeupiureni nr.rraHHff, lxi norpe6yrorb nonaJrrbrxLrx Ao enn.3oxpeua,
Bax./'rrzBoro e pospo6xa 6iarur ro,{Hzx rrao4elefi ra Meronis po3nl3HaBaHH_s
ra xlaczQixaqii 6ior're4zvnux curHa.{is, 3oKpeMa EEf ra E carualia, axi
Malorb cr(JraAHy 4znanivHy qrzx,rrivny crpyKTypy. I qi croxacr:z.rui
Marel,rara.rHi rrao4e"rri 6iolre4avnux curualin y flepe 6i.nsuocri ue
BpaxoByrorb sMiHHicrr, ix pkr-ry, Ir1o 3yMoBnro€ 3
onpa4roBaHH.rr qux carua.nin e quQponr.tx crzcreMax.

Cyuacni 4oc,ri4xenua no*a3yror.,, rqo purMoaAanrueFri MeroAr4 aualisy
Mo)Kyrb 3HaqHo ni4ezr4uru roqnicrt cHcreM rraoriropi.tHry 3AopoB,r,
6iouerpzvnoi i4eurn$ircaqii ra nefipoinrep<f eficir, Ili rtleroi4lr Ao3Bo"rrrorr,
6inr'r e(f er<''4 BHo aAanryBarr4 ct4 creMa 4o snin y purrtf i 6ione4zvnux
carHa"rnB, rqo e KpHTr.rrrHo Bax.rrr4Br4M 4la ni4eaqenn.ff ixuloi nbaifisocri.

orxe, axrya'nrnicrr 4auoi 4ucepraqifinoi po6orrz Bu3Har{a€Thcff
notpe6oro y pospo6qi HoBux MareMarurrHrlx uo4e,refi ra eQerhaenzx MeroAlB
onpaqroBaHHfl qUxlivnzx croxacrr4r{HHX 6iorre4ravnux czfHa.rnB. Tari
pospo6xa AorroMo)Kyrb yAocKoHaJrr..rrz cy'ra*ri cucreMvt ne{poiurep$eftcin,
nap4io4ianro cru*r4 Ta 6ioverpuvuoi ayreurnQiraqii, sa6esneqyrcr{n Br.rcoKy
ro.r Hicru ixnto ro QyuxqioHyeauHn.

TOIIHOCTI



Oqiura o6rpynroranocri HayKoBrrx pesynrrarin 4lrceptaqii, ix
4ocroeipnocri ta nosHsHH.

Hayrona HoBr,r3Ha pesy,rr,rarie 4zcepraqifinoro 4oc.ni4irceHH.s no.,'r_srae B

HacTynHoMy:

1. Pospo6aeno HoBy MareMararrHy MoAe,[b 4"rra cyrynnoNri EEf carHanie,
3ape€crpoBaHux B yMoBax 6araropaeonoro noBTopeHHr MeHTa.rrbHr,rx

Kepymqax BnJrr.IBlB, flKa BK,/'rrcrraJIa croxacr14rlHicrt, quxlivuicfr, NriH"{raeicrb ra
cnirr,nic'rr pztny 4ocni4x(yBaHr.rx 6iocurnalin, 3 Merorc noKparrleHHfl ananisy
irraoeipniurzx ra crarr4crr4r{Hr.rx xapaKTepr4crnK s Heiueagr4nHl4x
nefi poiurepQefi cHHX crzcreMax.

2. BepaQixoeano nosi MeroAt4 o6po6rz cyrynuocri E$f curna.rrir 4"na
BI4.flB.IICHHfl MEHTA"IIT,HI,IX KCPYIOI{I4X BNIVBiB g HCiUSASI4EHI,IX

neftpoiHreplf eftcuzx crrcreMax, 30cepeAr.rBrrv cb nd noxpaulenui
xapaKTepr.rcrr4K ro.{Hocri ra .{acosoi o6.{acrroeartrnoi cr.naAHocri.

3. Pospo 6,reno pr4TM oaAanrueHuir nero4 6iouerpz.rnoi ayreurz(f ircaqii
oco6u sa ii EKf, 6asoeaHafi Ha MareMarrzuuifi vro4eni EKI sr qnrlivnoro
BI4[aAKoBofo npoqecy, qo ea6esnevyBaB BLlcoKy ro.{Hicrr, ajzrenrulf ira4ii sa
xapaxTepHcrvKaMu, Talxvur4 an Accuracy, Balanced Accuracy rh F1-score.

4.Basua.reHo onruua.nr,si BeKTopr4 iuQopuarzar.r o3HaK Alttr
nefipoinrep!peficstrx ct4 creM Ta cucreM 6ioNlerpu.{Froi ayre Qir<aqii oco6r4 Ba

EKf, eurcopncroByroqu uepui 40 ctreKTpaJrr,HHx roeQ po3 KnaAy
crarucru'ruux orllHoK norrarKoBLrx MoMeHTHtrx Qyurqifi EEf r

Anaris rexcry 4r'r cepraqii ra arropeQepary cB

o6lpynronauuir cucrevnufi ni4xi4 4o nayroroi npo6"rreuu. CQoprnry,rronaHa
apryMeHToBaHo arryalruicrr po6oru, szsHa.{eHi o6' Ta npenMeT

crpyneu'rapifi.4o c.ni4xeuna, nigi6p anuir ne o 6xi4nzfi AJrr A o c_s rHeH H_rr M err,r

EKf czrnanie.
npo HayKoBo

C<f oprr.rynronaui e po6ori Hayroni noJroxeHHfi, reoperuvni ra npax'ruvHi
pe3yrbrara Malorb ualexsnfi cryninr, o 6rpynroaauocri.

B 4r.rcepra4ifinifi po6ori nocraBrreHe HayKoBe 3aBAaHHq BHKoHaHo
nosuicrm. 34o6ynau upoeie KoMnapa'rHBHzfi aHaris ni4oriltzx HayKoBr4x ra
rexnorori'{Hr4x AocsrHeHb n ranysi MoAenroBaHHa ra onpaqroqauna qar,rivnux
6iolre4uuulzx curua,tin, qo Ao3Bo.[uro BvtrBuru ix ne4o,rixa ra
cQopuynrorarr,r HayKoBe 3aBAaHHfl 4r.rcepraqifiuoi po6orn. Eyno poapo6neHo
HoBy MaTeMaTr:rrrHy Monerb cyKynHocTi EEf caftra,rie, eapeecrpoBaHvx B

yMoBax 6araropasoeoro noBTopeHHfl MeHTa,rrbHrzx r<epyroudx rnaaeie, ara
BpaxoBye croxacruqnicrl, qur,rivnicrr, ninrueicrb ra cni.nruicfi, p r.r.r'rrry

4oc,ri4xyeanux 6iocursaain, s neroro ni4nuuleuHa eQerrlnuocri rrae'ro4ie
oflpaqroBaHHfl EEf cz raaie e HeiHea:rreHux nefipoinrepQe{cHux cHcreMax.
34o6ynau nepzQiryean noni ueto4r.r npaqloBaHHe cyrcynuociri EEf carHa.[is



noKparrleHHi xapaK epr4crr4K Tor{Hocri Ta qacoBoi o6'ruclrosa.rir,noi cua4nocri.
Tarox 6yno pospo6neno purvoaganrusauir rraerofl 6iouerprzvnoi

ayreutuQixa4ii oco5u 3a ii EKf , Ir1o 3a6e3ne.{ye BI4coKy ro.rHicrt
ayreurzQixaqii. 34o6yeav o6fpyuryaaa onrzua,nlui BeKropd iHQopr'la'runHux
o3HaK Anfl ueftpoinreplf eficHt4 x orcreM Ta cr4creM 6iouerpu.+roi
ayrenrzQixaqii oco6z sa EKf 3 Tor{Krz 3opy xapaKTepzctax ro.rHocri ra
.{acosoi o6.rzcrrosartuoi cx,ra4nocri. Hapeu'ri, pospo6leni MareMarr,r.{Hi
rrao4e,ri Ta MeroAr4 6ynu irurnlevreHT osaHi B crrcreMy rovrn'roirepuax npofpaM
na Moei Python, r4o Ao3Bo,/rr€ aBroMarr43yBarn rrpoqecz !f i.rrrrpa4ii saea4,
o4iuronanHr fiuoeipHicnux xapaKTeprzcrrzK, npoBeAeHHfl cneKTpaJrbHltx
posr"ra4in ra raacu$ixaqii qux,ri'rur.rx 6ioue4izuuux cnrnaaiq e HeiugagfieHzx
nefipoiHreplpeicHt4 x cacreMax, ctrcreMax ue4rlvnoi riaruocriara ra cr4creMax
6iorrrerpuvHoi ayrenrzQixaqii oco6a.

OrNe, s4o6yea'r ltoBHoro ri,riporc oeoao4in r,rero4oloriero uayroeoi
4ixrnuocri, npoAeMoHcrpyBaBrrra s4arnicrt Ao npoee4BnHa cK.rraAHLrx

Aoc.rriAlKeHb, pospo6ru HoBr,tx MeroAis ra ix ycniruuoi nepuQixaqii ra
ivrn"rreueuraqii.

Oqinxa sruicry 4ucepraqii, ii aarepureuicru rd AorpnMaHHfl
npunquniu ara4euivnoi 4o6povecnocri.

3a ceoi'r sr'4icro*{ 4rzcepraqiftna po6ora s4o6yeava Eyqia p.A. noBHlcrro
ei4noei4ae Cran4apry nuqoi ocairz si cneqiaaruocri {13 IIpuxna4Ha
MareMarrrKa ra Hanp.sMKau 4oc,ri4xeHt ei4noni4uo 4o ocrifrnloi nporpaMrz
Mareuaruxa ra crarr4crl4 Ka,

lncepra4iftua po6o,ra € 3aBeprxeHoro HayKoBoro npaqeq i cei4vatt npo

aBToplB Marorb naaexni nocr4raHH.s na ei4noei4ue AlxepeJro.

Mosa ra cruJrb BrrKJraAeHHfl pesynrratir,
lzcepraqifiny po6o,ry Hanr,rcaHo yxpaiHcmoro MoB ro. pona raxouaua

sKicHo, is sac:rocyeanuqM rori.{Hr.rx nepexo4in ra ysaralrHiHr,, BlrK.rraAeHa.n..lunu, rr 5c(L r uLyljdrlr1Hru Jrul lyHl4x lepexoAlB Ta y3araJIbHpHL, BlIK"rIaAeHa
HayKoBHM crr,rJreM rpaMorHolo yxpaiHctroro MoBorc. 3arir,nr,nonpzfiHara



TepMiHo,[oris ra cfleqia.rrbHi reprrlinvt rzxopzcraui ei4nori4rio 4o ix snaveurrg
sneo6xi4Hrau noflcHeHH.sMH.

lucepraqiftna po6ora Byqix Porrlana Au4pifionrzva cxla4aertcx si ecryny,
r{orupbox pos4i,rie, sucroaxie, clr4cKy BlrKopr4craHvx 4xepe"rr ta 4o4arxin.
Crpyxtypa 4acepraqii € y3roAxeHoro ra uoc.ni4ornoro, uanlnnil npr4rrr,rHHo-
nac,ni4ronufi ss'-ssor uix ii elerilenraMra. floeHzft o6car 4rzcepraqii cranorurt
196 cropir-ror,3 trtrrx 135 cropinox ocHoBHoro reKcry.

V rcryni oSrpynronano axryalr,nicrs 4ocli4xenna, nubnaveuo Mery ra
3aBAaHHs, o6'ext 'ra npeAMer 4ocli4xenun, nepelir rrrbro4in, HayKoBy
HoBH3Hy, npaKTr,rr{He 3HarreHH.s pesy"tr,rarie ra oco6ucruh BlrecoK s4o6ynava,
noAaHo ni4oruocri npo anpo6aqiro ra ny6"rrir<aqii.

Y uepurouy pos4iai npoBeAeHo aua.nis cy.racsux rexnonorifi aHanisy
6iocurna,ris, 3oKpeMa qraxrivnnx curHaais EKf i EEf, eaN,'rzei4x 4ax ue4zunoi
AiarHocrr4Krz, 6ioverpuvuoi ayr:enruQira4ii ra HefipoiurepQeIcir. poer.n.aHyro

MeroAa s6opy 6iovieAHqHax Aa1:/Ix, BK.,'rrcqarcqu socznai ra 4racrau4ifini
rexuo,rorii, 3 aKqeHToM na ni4eurqeuni ro.rHocri aua,risy.

V 4pyrorvry pos4iai po3rrrflHyro sracrugocri nexropuoi EEf, norpe6y r
6araro4ux,roerzx 4oc,ri4xeHH.flx ra Br.rKopacraHHi crarucrr,r.{$zx lrero4ir 4ra
MoAe,rrroBaHHa rlux,ri'ruoi crpyKTypv EEf. Onucano no(y4oey BeKTopa
ql4Kri'{Hr'rx purnivuo noe'.rsaHzx npo4ecin Arrfl Bufl,BreHHr MeHTa,rrbHt4 x
enrlaeie.

V rperrorvry pos4ini po3rnsHyro eranh onpaqroBaHHff EEf craruranie y
uefipoiurepQeiicnzx c[creMax, BKJrror{arcr{14 peec:rparliro, rfi.rlrpa4iro,
crarr,rcrt4 rrHtrir asaniz 'ra r,racuQiraqirc, onzcaHo pospo6,rteue [porpaMHe
sa6esneqeHns ua Python Ar-s aBToMarzsarlii npo4ecin anaaisly ra risya.nisaqii
LaHr4X,

y qerBeproMy pos4i.ti 4ocai4xeuo Merorr4
pHTMoaAanrr't BHoro oupaqroBaHH.fl EKf ra CKf curna"rrig

4iaruocraxu ra 6ione'rpzvnoi ayreuru<fixaqii, IIorasanQ e(fexruenicrr
6ior'aerpavnoi ayrenrraQirarqii sa EKf cvrHarrawu ra aBToMarasoeaHoi
4iaruocraru aparririi. 3aeepruyer:rca pos4i.n 4r.rcxycieio peey.nrrarin
xlacu(pina4ii ra norenqiaroM noAaJrL,IrHx 4ocai4xenl y cQepi HeiHeasr4sHax
ueft poinrep<f eft cuux crrcreM.

CTATACTIZI{HOf O

4.nr ue4uvnoi

lucepraqiftHa po6ora oQoprrraena ni4noai4no 4o ezrrlor Har<asy MOH
Yrpaiuz si1 72 ci,t:an 2017 p, Nq 40 <flpo sarnepAlr{e Hfl Br,rMor Ao
oQopu.nenua 4ucepra4ii>.



Onpn"nro4HenHfl pesyJrbra'riu gncepraqift noi po6oru.
Hayxoni pe3ylr,rarr4 4racep:raqii gzcei'r.reHi y 15 uayrqnrzx uy6nixarliax

s4o6ynava, cepeA -rrKr,rx: 2 c'rarri y HayKoBr.rx B[AaHHrx, BK4roqeHnx Ha Aary
ony6"nirynauux 4o nepelixy HayKoBHX Qaxoeux Br.rAaHb Vrpainu; 5 crarefi y
fleploArrqHr,rx HayKoBrix BrrAaHHflx, npoin4excoaaunx y 6aeqx 4aurzx Web of
Science Core Collection ra Scopus,3.sKrzx 2 crarri y nugauuAx, ni4uecenux 4o
nepuoro ra Apyroro rnaprulie [Q1, Q2) ei4noei4uo 4o x.rracu(fixaqii SClmago

Journal and Country Rank i Journal Citation Reports. Ta5<ox pesy.ntra:rz
4ucepraqii 6yaa anpo6onani na B HayKoBr4x Qaxosnx roHQepgnqiax.

Ony6nironani nparii Ta orpuuani B Hr.rx nayxoei pe3y.[brarr,r
ei4noni4arcrr BHMoraM llopa4ry npoBeAeHHr eKcnepHMeHTy 3 rrprrcyA)r{eHHs
cryneHq AoKTopa Qi"noco$ii, 3arBepA)r(eHoro flocraHoBoro Ka6inery Minic.r'pra
Vxpainu ei4 06 6epesns,201,9 poxyNo167.

He4orrirlr ra 3ayBax(eHHfl Ao AncepraqifiHoi po6oru.
1. Aerop He po3r,rsHyB l,roxrzei o6MexeHHq

MareMarHr{Hoi uoaeai.
2. Anrop He po3rnflHyB eruqsl ac[eKTr.r 36opy ra

Aarrvx, qo e Ba)firrr4Br,rlr 4"nx 4oc"ni4xenl,.axi 3anf{arorl, JrroAcr,Krrx cy6'errir,
3. Anrop He HaAaB 4ocrarnix ro.scHeHb rexuivqux napanerpir

IIporpaMHofo sa6egne.reHHq, BrzKop14craHofo B eKcnepuven'ra.nHrifi qacrHHr,
IIIo ycKnaAHroe no BTopeHHff pe3y,'rbrari B.

4. Anrop He npngiaun AocrarHbo yBa 4 o6rpyuryinanHro vn6opy
napaue'rpie x.nacu(f iraropie, ari ezxop -roByBa r4ctr B eKcnepl4MeHTax.

5. Anrop ue 4oc"ti4ran nuun uyuin ra apreQaxrin ua 'fovnicrb aHa.rrr3y
6io lr err.rqu v x cH raar is.

Beaxaro, rqo Br4ctroBJreui saynaxeHHs He

3MeHrryroTb 3ara"[r,Hy HayKoBy HoBr43Hy Ta
pe3yJ'rbrarlB Ta He BrrJrr4Barorb Ha n03r4TrzBHy o4inxy 4racepraqifinoi po6o.tv.

Buurosox npo Ar.rcepraqifi ny po6ory,
t Ba?r{arc, rlo Ar4 ceprarliina po6ora e4o6ynava cryneH.s Acixropa Qi.nocoQii

Eyrlix PouaHa An4pifioerzva Ha reMy <Mo4enrcnanHfl Ta MeroAr4 eQex'rrrnoro

Buaxarc, 4zcep:raqifina po6ora

onpaqroBaHHs 4zxlivuux czrHaais n nefipoinreplfeftcHrx ra
rap4io4iarurocrHqHr4x clrcreMax> Br,rKoHaHa Ha Bv coKoMy HayKoBoMy pieui, ue
Ilopyfiye npunqunie axa4euiunoi 4o6povecHocri ra e saxiFrleHzr\.r HayKoBr4M

4oc.ni4xenu.an. !ucepraqifina po5ora 3a axtyalr,nicrp, npaKTHqHoro
4iunicrro ra HayKoBoro HoBH3Horo nosHicrrc ni4noei4ae efuorau qaHHoro

ooo6p

sanponouoeauoi

xz 6iolre4zvnux

<flo pn4ny3aKoHoAaBcrBa Vrpaiuz, qo nepe46aveni n n.6-9 np14cyA)KeHHs



cryneH-s AoKropa $iaocoQii Ta cKacyBaHHs pimeHHs pasoeoi cneqia.nisonanoi
sqeHoi pa4r4 saK a1y nauloi ocsirr4, nayxoroi ycraHoBlr npo npucyAxeHHs
cryreHq AoKropa Qi.rrocoQii>, 3arBepAxeHoro flocranoaoro Ka6inery Minicrpie
YrpaiHz Yig 12 ciuna 2022 p. No 44.

34o6yra.r Eyqifi Pouan An4pifioezv 3ac.rryroBye Ha rpr4cyAxeHH.rr cryuenfl
AoKTopa QinocoQii a ranysi 3Ha r, Mar:euarzra ra c-rarvc.rr.rna 3a
cne4ia,rrHicrrc 113 IIpzrnaAHa MareMarrzxa
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