PELLEH3IS
Ha JMcepTauiiftHy poboTy
SIpemenka Baguma CepriiioBuua
Ha TeMy «Mo/ie/Tb MyJIbTHAr€HTHOI CHCTEMH JUTsl aBTOMAaTU30BaHOI MOOYI0BH
CJIOBHHKA MPEAMETHOI 001aCTi MpU 00pOOIIl TOTOKOBUX JIaHUX),
IpeJICTaBJICHY Ha 3400y TTs CTymneHs JoKkTopa dinocodii
B rajy3i 3HaHb 12 «IHdopmariitHi TeXHOJIOT1i»

3a crieianbHICTIO 122 «KoMIT'I0TepH1 HayKu»

AKTyaJIbHICTh TEMH JHCepTAaIlil.

AKTyalbHICTh TE€MH JAOCTIHKEHHS TI0JsArac B HEOOXIiZHOCTI IMiJIBHIIICHHS
eekTUBHOCTI OOpPOOKM TOTOKOBHUX TEKCTOBMX NaHWUX Yy PO3MOMLIEHMX CHCTEMAaX
IUIIXOM 3MEHIIEHHs 00cAriB iH(popMalii, o niansrae 30epiraHHIo, NepeJaBaHHIo
Ta aHanizy. /(1 1poro Ba)JIMBUM € BHUKOPUCTAHHS ONTHMAJIBHO HaJIAITOBAHUX
CTPYKTYp JaHHX, 30KpeMa MmoauikoBaHoro ¢uibtpa biayma, mapamerpu sKoro
00MparOThCA 3 ypaxyBaHHAM OajaHCy MiXK HMOBIPHICTIO XMOHHMX CIPalbOBYBaHb i
BUKOPUCTAHHIM MaM SITi.

3amnpornoHoBaHa MyJIbTHaT€HTHA apXiTEKTypa Ja€ 3MOTy peasi3yBaTH JOKalbHY
TMoTepeiHi0 00poOKy NaHMX i3 MiHIMAIPHUMH KOMYHIKallifHUMH BHTPATaMHM, IO
MJBHILYE MacmTaboBaHICTh i J03BONSAE €(PEKTHBHO BHKOPUCTOBYBATH pPeCypCH
o0uKcIIOBaNBHUX By31iB. OCOOIMBY POJIb y CHCTEMI BifirpalOTh aBTOMAaTH30BAHO
no0y/10BaHi JIOMEHHI CTIOBHMKH, SIKi CIIYTYIOTh OCHOBOO /I KiacHdikalii TeKCTiB i
ZI03BOJIAIOTh A/IANTYBaTH CHCTEMY [0 HOBMX TE€MaTHK 0€3 MOBHOTO TMepeHaBUaHHS
MoOJIeJei.

Takum 9MHOM, JIOCHKEHHS € aKTyalbHUM 3 TOMISAy  HOOYNOBH
00YHMCITIOBAIBHO €(PEKTHBHOI apXiTEKTYpH, IO MHOEJHYE MEXaHI3MH JIOKAIBHOT
onTuMizanii 06poOku iHhopMmalil, afanTUBHICTh CIOBHUKOBOTO HPEJCTABJICHHS Ta
CTIHKICTD y PO3NOAIICHOMY CEPEIOBHILII.

Ouinka o0rpyHTOBaHOCTI HAyKOBHX pe3yJabTaTiB  aucepramii, ix
JAOCTOBIPHOCTI Ta HOBU3HH.

HaykoBa HOBM3HAa pe3ynbTaTiB AMCEPTALIHHOTO MOCIIMKEHHS IIOJATaE B
HACTYITHOMY:

Briepiie 3anponoHOBaHO MoOeNs MyJIbTHATEHTHOI CHCTEMH, SKa NOEAHYE
MoaupikoBanuii QimbTp bBiyma, HelpoHHY Mepexy s KmacHgikaiii TekcTis,



MyJIbTMAr€HTHHIM THAXiA A1 1MoOyIOBH Ta OHOBJICHHS CIIOBHHUKIB 1 MEXaHI3M
rosiocyBanHst MetooM Llynbie 3 BUKOPUCTAHHAM MCTOAY TF-IDF, mo ao3Bossie
ABTOMATH3yBATH NpOLEC CTBOPEHHS CJIOBHHMKIB MPEIMETHOI 00NAcTi B yMOBax
IIOTOKOBO1 0OpPOOKM TEKCTOBUX JaHUX.

Briepie 3amporoHoBaHo MoxaHdikaiiio KmacuunHoro ¢instpa biyma, sxui
BiJIPI3HAETHCS THM, 110 BiH 3a0e3redye UIBHAKE BUSBJICHHA PEICBAHTHUX TEKCTIB 1
BUKOHAHHS X IONEepeIHbOoi KinacH(ikaii, 1o 3abe3reuye 3Ha4HE 3MEHILECHHS 00Csry
HeOOPOGJICHNMX JAHMX HA HACTYIHHX Tanax CHUCTEMM Ta IiIBHILYE €QEKTHBHICTH
poboTH B yMOBax 00pOOKH IIOTOKOBHX JIaHUX.

Briepme 3anpornoHoBano moaudikanito merogy TF-IDF B posmnopiieHomy
CepelOBHUIL [UIs BUpIlIEHHs 3a1a4i noOyJI0BH CIOBHHKA MPEAMETHOI 06sacTi, AKa
Bi/Ipi3HAETHCS 3aCTOCYBaHHAM afanToBaHoro merony ILlysbue /st BUKOPUCTAHHS Y
MYJIFTHATE€HTHUX CHCTEMaxX IIPU TOJIOCYBAHHI MK areHTaMH IIOJ0 OHOBJICHHS
JIOMEHHHMX CJIOBHHKIB, 1[0 3a0e3reuye yXBaJeHHs pIlIeHb Ha OCHOBI KOJEKTUBHOTO
aHai3y TEKCTOBHUX JaHUX.

Brepiie 3anponoHOBAHO METOJ ONTHMIi3allii MapaMeTpiB HaJdallTyBaHHs
¢inbTpy BiiyMa 3 BHKOPUCTAHHSIM TEHETHYHOIO AQJrOPUTMY [JIsi 3aCTOCYBaHHA Y
3ajja4i 0araTokaacoBoi (QinbTpalii MOTOKOBHUX TEKCTOBHMX JaHUX JUIsl MIJBUHICHHS
TOYHOCTI iX monepeaHpoi Kiacupikaiii.

Po3pobiieHo Mozaenb HEWpOHHOI Mepexki, aganToBaHy /Ui Kiacudikaiii
TEKCTOBUX JaHHUX 3a KUIbKOMa MpPEIMETHUMH OOJAcTAMHU U1 3aJaHOr0 Habopy
JTAHUX.

Po3pobneHo MexaHi3M AMHAMIYHOT ajanTaiii CUCTEMH 3BOPOTHOTO 3B'S3KY,
KM Iepeac OHOBIEHUH CIOBHUK Hazana y ¢insTp bayma. Lle mo3Bonsie quHaMivyHO
aZlanTyBaTH CHUCTEMY [0 HOBHX JaHUX 1 MIJBHUIIUTU TOYHICTH (PLIBTpaIlii TEKCTIB.
Takmit miaxig 3a0e3neuye MOCTIHHY aKTyalbHICTH CHCTEMH B YMOBaX 3MIHHOTO
CepeoBUIIIA JJaHUX.

JIOCTOBIpHICTE OTPUMaHMX pE3yNbTATIB IiJITBEPIDKYETHCS 3aCTOCYBAHHSIM
PENPE3eHTATUBHUX JaHUX, (POPMAIIBHOK KOPEKTHICTIO MOOYTOBAaHUX MOJENel i
TIOCTIJOBHICTIO €KCIIEpPHMEHTAJIbHOI NepeBipku. BUCHOBKM poOOTH IPYHTYIOTECS Ha
JIOTIYHOMY Y3TOJDKE€HHI TEOPETHYHUX IOJIOKEHb 3 OTPUMAHUMH TPAKTHYHMMU
pe3yabTaTaMHu.

HaykoBi mocnimkeHHs Oynu BHKOHaHI 37100yBaueM Ha Kadeapi CHCTEMHOTrO
npoextyBaHHa KIII im. Irops  Cikopcbkoro B paMkax iHIIIQTUBHOI TEMH IIiJ
KCPIBHULTBOM  JOKTOpa TEXHIYHMX HayK, mpodecopa Porosu Banepis
CranicnaBoBuya.

Omxe, B aMcepTaliiiHiii poOOTI MOCTaBIEHE HAYKOBE 3aBIAHHA PO3POOKH
MOZJ€enl MyJIbTHAareHTHOI CHCTEMHM Ui aBTOMAaTHM30BaHOI TMOOYIOBH CIOBHMKA
IpeaMETHOI 0bsacTi nipu 06poOIIi MOTOKOBHX JaHUX BUKOHAHO MOBHICTIO, 3100yBay
TIOBHOIO MIPOIO OBOJIOJIIB METOJIONIOTIEI0 HAYKOBOT HisJIEHOCTI.



Ouinka 3micTy amceprauii, il 3aBepIUEHICTb T2 JOTPUMAHHS NPpUHLIMIIB
aKajaeMiuHol 106POYeCHOCTI.

3a cBOiM 3MiCTOM aucepTalilina poGora 3100yBaua Slpemenka Bamuma
CepriifoBrua nosHicTIo Bianosizae CTaHAapTy BHILIOIL OCBITH 3i cremiasbHocTl 122
«KoMIT'foTepHi HaykKu» Ta HaIpsIMKaMm JIOCIIKCHb BIJIIOBIHO JO OCBITHBOI
nporpamu «KomI1I’IoTE€pHI HAyKI».

JuceprauiiiHa po0oTa € 3aBEPIICHOI0 HAYKOBOIO IPALCIO 1 CBIQYUHUTH IPO
HASBHICTH OCOOMCTOrO BHECKY 37400yBaua y HayKOBHH HampsM iHpOpMALIHHMX Ta
KOMYHIKaI[ifHUX TEXHOJIOT'1H.

PosrysHyBIIM 3BIT MOMIOHOCTI 3a pe3yjbTaTaMy NIEPEBIPKH  TUCEPTALINHOI
pOGOTH HA TEKCTOBI CIHIBIANiHHA, MOXHA 3pOOMTH BHCHOBOK, LIO JucepTauiiina
po6ora SIpemenka Banuma CepriifoBuua € pe3yibTaTOM CaMOCTIHHHX JIOCTKEHD
37100yBaua i He MiCTUTH efeMeHTIB (anbcudikarii, komninsuii, Gpadbpukaryii, mariaty
Ta 3amo3WyeHb. BHKOpHMCTaHi ijei, pe3yJabTaTH i TEKCTH IHIIMX aBTOPIB MAarTh
HaJIe)KH1 ITOCHJIaHHS Ha BIAIOBIHE KEPEIO.

MoBa Ta CTHJIb BUKJIQIEHHS pe3y/ibTaTiB.

Jlucepraniiina poOoTa HamMcaHa YKPaiHCHKOK MOBOK. TEKCT BHKIJIAJIEHO
MOCiIOBHO Ta JIOTi4HO, 3 JOTPUMAHHAM HAyKOBOrO CTWINO. BukopucraHo
3arajbHONPUIHATHY TePMiHOJIOri0. MaTepiai ofaHo JOCTYIHO Ta apryMEHTOBAHO.

Jluceprallisi CKJIaMa€ThCs 3 BCTYMy, 4 pO3/iNiB, BUCHOBKIB, CIIUCKY JiTEpaTypH
Ta J0JATKIB. 3araibHuil o0csT aucepTailii 177 cTOpIHOK.

VYV BCTymi BHKIANEHO apryMEHTAI[il0 II0JI0 OUIJBHOCTI aBTOMAaTH30BaHOI
noOy0BH CIOBHUKIB MpeaMETHOI o0nacTi Ais 3agauy oOpoOKH MOTOKOBUX TEKCTIB.
HaronomeHno Ha mepeBaraXx MyJIbTHAr€HTHOTO MIJIXOYy, 30KpeMa MOro 3[aTHOCTI
3a0e3nedyBaTi MacITabOBaHICTh, PO3MOUICHY OpraHi3aliio OOYHCIEHb Ta CTIHKICTh
1o BimMoB. OKpecleHO poiib CIOBHMKIB SIK 0a30BOro MeXaHI3My i 3/IHCHEHHS
¢binpTpanii Ta knacudikaiii TeKCTOBOI iHPOpMaIllii, a TaKOK MOJAHO 3arajibHy CXEMY
(byHKIIIOHYBaHHSA CUCTEMH, ska BKIHOUae eTanu QinpTparii, knacudikarii, BUAIIEHHS
TEpMiHIB 1 KOJIEKTUBHOTO (OpPMYBaHHSI CJIOBHHKA 3a JOMOMOIOK TOJOCYBaHHS
areHTiB.

ITepmmii po3ail MICTUTBH OIJISi CYYacHOTO CTaHy MJOCHIDKEHb VY Traiysi
MYJIbTHAr€HTHUX CHUCTEM, MAIIMHHOTO HABYaHHSI Ta METOAIB OOpOOKM BEIMKHX
00cAriB TEKCTOBHUX MOTOKIB. Ha 0CHOBI 11bOT0 aHani3zy oOIpyHTOBaHO BUOIp HANpsaMy
NOCTIDKEHHS Ta c¢hOpMYIbOBAHO 3adauy MoOynI0BHM aBTOMATH30BAaHOTO MEXaHI3MY
CTBOPEHHS MPEJMETHHUX CIIOBHHUKIB 13 BUKOPUCTAHHAM MYJIbTHAT€HTHOT MOJIEII.

VY napyromy po3ault po3poOieHO MiAXid A0 MPOEKTYBaHHS MYJIbTHArEHTHOI
CHCTEMH, OpPIEHTOBAHOI Ha 00pOoOKY MOTOKIB TEKCTOBOI iHdopMalii Ta hopMyBaHHS
CIIOBHMKOBOi  0a3m. JletalbHO ONHCAHO  apXITEKTYpy B3a€EMOJIii  areHTiB,



00IPyHTOBaHO BHOIpP TEXHOJIOTTIHOTO {HCTPYMEHTApil0 Ta 3arnpOIOHOBAHO MOIC/b
AreHTHOI KOMYyHiKalii 3 BHKOPUCTaHHSAM IPOLEAYpH KOJICKTHBHOIO TIPUAHATTS
pillIEHb.

Tperilt po3Ain MICTMTH aHaNi3 METOIH knacudikauii  TekcTis. HaeaeHo
moaudikauito ¢ineTpa biiyma, ajanToBaHy JUld GaraToknacoBoi kiacudikauii 3
ONTHMI3ali€l0 TapaMeTpiB Ha OCHOBI TCHCTHYHOIO AITOPHTMY. Po3rnsiHyTO
apXiTeKTypH HEHPOHHHUX MEPEX Ta IIAXOIH 110 o6YI0BU CIIOBHUKIB, Ha OCHOBI 40T0
peani3oBaHo e(EKTUBHY MOJCNIb MYIbTHArCHTHOI CHCTEMH JUIA aBTOMATH30BaHOI
06pOOKH TEKCTOBHX IOTOKIB.

V uerBepTOMY pO3IUN TNOJAHO peanizauiio po3pobieHoi MYJIbTHAr€HTHOI
CHCTEMH, SIKa MOEAHYE BIOCKOHAICHHH (inbTp Biyma, HEHPOHHY MEPEXy THILY
LSTM Ta anropuIMiuHi 3aco0u i OHOBJICHHs CIOBHHKIB. lloKa3aHO, 1O Taka
KoMGimamis  3abe3medye  BMCOKYy TO4YHiCTH  kijacubikauii Ta  CTabLIbHY
TPOLYKTUBHICTh CHCTEMH B yMOBaX 00pOOKH IIOTOKOBUX JIaHHUX.

TucepTartiitna po6oTta oopmiIeHa BiATOBIAHO 10 BUMOT HaKa3sy MOH VYkpainu
Bin 12 ciunst 2017 p. Ne 40 «IIpo 3aTBepIKEHHS] BUMOT /10 OQOPMIICHHS JUCepTaLii».

OnpuJIIoHEHHs Pe3yJIbTATiB AHcepTauiiiHoi podoTu.

HaykoBi pe3ynbTaTH AucepTalii BUCBiTIEHI y 8 HayKOBHMX myOmKaiisax
3n00yBaya, cepell SKUX: 7 CTaTedl y HAayKOBMX BH/AHHAX, BKIKOYCHWX Ha 1aTy
onyGmiKyBaHHS 70 TMeEpeNiKy HayKoBHX (axoBUX BHJaHb Ykpainu; 1 cTattsa y
MEpioIMYHUX HAYKOBUX BUIAHHAX, POiHIEKCOBaHMX y Oa3i JaHuX Scopus.

Vei my6rikamii MaroTh Ge3nocepenHiil 3B’430K i3 TEMaTHKOW AucepTamii Ta
[iTBEPKYIOTh HAYKOBY i IPAKTHYHY IiHHICTh MPOBEIEHOTO AOCIIIKEHHS.

ITyGikamii 3700yBava BiJ3HAYAIOTHCS BHCOKMM HAYKOBMM DIBHEM 1 MICTATH
riubGOKMii aHai3 OCHOBHHMX PpE3y/IbTaTiB IPOBEJICHOTO JIOCHIDKEHHs. Baromuii
ocobucTrii BKIIaj 37100yBaya B CriBaBTOPCHKI poOoTH. Bukopucrani ijiei, pe3ynbraT
i TEKCTH iHIIIMX aBTOPIB MaIOTh HAJIEXKHI TIOCHIAHHA HA Bi/INOBIHE JKEPETO.

HaykoBi my6mikaiii 3m00yBada IIOBHOI Mipo0 BiZOOpaKarOTh OCHOBHI
[OJIOKEHHS, Pe3y/bTaTH Ta BUCHOBKH IHCEPTALIHOTO JOCTi/UKEHHS, BUKOHAHI Ha
BHCOKOMY ()axOBOMY piBHi Ta He MICTATh O3HaK MOPYWIEHHs aKaJAeMiuHOi
I0OPOYECHOCTI.

TakuM YUHOM, HAYKOBi pe3yJIbTaTH OIMKCAHi B AUCEPTALiHHIA poOOTI MOBHICTIO
BHCBIT/ICHI Y HAYKOBHX ITyOJIiKalifax 3100yBaya.

HepnoJiikyu Ta 3ayBakeHHs 10 AHCePTALiHHOI POOOTH.

1. V ngucepramii BigcyTHi myOmikamii, M0 BHCBITIIOKOTH pPE3YIbTATH
JOCIIDKEHHS 32 OCTaHHI TPU POKHM, IO JENI0 YCKIAJHIOE OLIHKY MOTOYHOI
JMHAMIKHM PO3BUTKY TEMAaTUKH y TIOPIBHAHHI 3 pe3y/ibTaTaMH, OTPUMaHUMHU B
JMcepTanii.



2. Omnuc 3aCTOCOBAHOTO F'€HETUYHOTO AJITOPUTMY MOJAaHO Ha KOHIENTYlIbHOMY
piBHi, 63 MaTeMaTHYHOTO ONKHCY Ta (OPMani30BaHOrO BHKJIAJACHHS BCIX
eraniB #oro poGoTH, MO OOMEXYE MOMIIMBICTH IOBHOI'O BIJITBOPEHHS Ta
MOPIBHSAHHSA 3 IHIIMMH ONITUMI3aLliHHUMHU I11IXO0JaMHU.

3. V ¢dopmyni 3.1 nHa cropinui 104 BigcyTHii omuc mnapamerpy k, 1o
BijioOparkae KiJIbKiCTh 00paHuX Xel-QyHKIi# JUIsi BCTAHOBJICHHS TapaMeTpiB
¢binbTpanii.

4. B pobGoTi mpuCyTHi rpaMaTH4Hi Ta CTWIICTUYHI NMOMWIKH B HE3HAuHiil
KLUTBKOCTI.

BBaxarto, 10 BHCIOBJIEHI 3ayBa)KCHHS HE € BU3HAYAJIbHUMM 1 HE 3MEHIIYIOThH

3arajJibHy HayKOBY HOBM3HY Ta MPAKTUYHY 3HAYMMICTh PE3YJILTATIB Ta HE BILTMBAIOTH
Ha MO3UTHUBHY OILIIHKY JUcepTaliiHOl po6OTH.

BucHoBOK npo auceprauiiiny podory.

BBaxato, mo auceprauniiina pobota 3100yBaua cryneHs Jokropa dinocodii
SIlpemenka Bamguma CepriiioBuda Ha TeMy «Mojelib MyJIbTHAr€HTHOI CHCTEMH ISt
aBTOMAaTU30BaHOi M00Yy/10BU CIOBHUKA MPEAMETHOI 001acTi mpu 00poOIli MOTOKOBUX
JaHUX» BUKOHAHAa Ha BHCOKOMY HAyKOBOMY piBHI, HE TMOPYUIYE TPHHIMITIB
aKaJeMiuyHoi 100pOYECHOCTI Ta € 3aKIHUEHUM HAYKOBUM JIOCIIDKEHHSIM, CYKYIHICTh
TEOPETUYHUX Ta MPAKTHYHHUX PE3YJIbTATIB SIKOTO PO3B'SI3y€ HAYKOBE 3aBJIaHHS, IO
Ma€ ICTOTHE 3HA4YeHHs Ui rainy3i iHdopMauiiiHuX TexHousorii. Jluceprariiiina
po6oTa 3a aKTYaJbHICTIO, MPAKTUYHOKO LIHHICTIO Ta HAYKOBOK HOBU3HOKO MOBHICTIO
Bi/INOBilac BUMOTaM YMHHOTO 3aKOHOJABCTBA YKpaiHu, 1o nepexbaudeHi B n.6 — 9
«[Topsiaiky npucy/pkeHHst cTyrneHs JokTopa ¢inocodii Ta ckacyBaHHs pillIEHHS
pa3oBoi creniani3oBaHol BYEHOI pajy 3akjajJy BHIOI OCBITH, HAYKOBOi YCTaHOBHU
Opo MPUCY/DKEHHS CTymneHs Jokropa ¢inocodiin, 3arBeppkenoro IloctaHoBoiO
KaGinety MinictpiB Ykpainu Big 12 ciuns 2022 p. Ne 44.

3n06yBau Spemenko Baaum CepriiioBud 3aciyroBy€ Ha MPUCYKSHHS CTYTICHS
nokropa ¢inocodii B ramy3i 3HaHb 12 «IHpopmaniiiHi TEXHOJIOTI» 32 CHEMIAIBHICTIO
122 «Komi roTepHi Hay Ku».

Penensenr:

ITpodecop kadenpu maTeMaTUIHUX METO/IiB
CUCTEMHOI0 aHalli3y

HarioHaibHOT0 TEXHIYHOTO yHmepchery YKpamu
«KuiBChKU# MOJITEXHIYHUHA IHCTUTY T
imeHi Iropsa Cikopcbkoro»

JIOKTOp TEXHIYHUX HAYK, IOIEHT
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