BIOMYK
OoQiLlinHOro ONOHEeHTa Ha ancepTauinHy poboTty
MNapanko MannHu AHaToniiBHK
Ha Temy “Mogeni, meToam Ta iHpopMaLiHa TEXHONOTiS BUSIBIIEHHS | aHani3y
TEKCTOBOI AesiHdopMalii Ta nponaraHam B couianbHUX Mepexax”
npeacTaBneHy Ha 3000yTTa CTyneHsa AokTopa dinocodii B ranysi 3HaHb

12 IHbopmauinHi TexHonorii 3a cneuianeHicTio 122 Komn'toTepHi Hayku

AKTyanbHicTb TeMu gucepradii

Y KOHTEKCTi TpmBatoyoi ribpngHoi arpecii, siky Pocis Bege npotn YkpaiHu Ta
OeMOKpaTUYHUX KpaiH 3axody, AesiHdopmauis 1 nponaraHAMCTCbKi HapaTuBU
Habynn ctaTycy OCHOBHUX 3acobiB iHpopMaLiHoro Tucky. OcobnmBy posnb y LibOMY
BigirpaloTb couianbHi  Mefia, ki 3abe3nevyyoTb  LWBMAKE  PO3MOBCIOIKEHHS
MaHIiNyNnATUBHMX MaTepianiB Ta YCKNagHIoTb BUABMNEHHS mpKepes iHdopMauinHmnx
atak. KpeMniBCbKUN pexuM CUCTeEMaTUYHO BUKOPUCTOBYE iHGPOPMALiNHI KaMmnaHil 3
METOK NigpuBY NEriTUMHOCTI AepXXaBHUX IHCTUTYLIA, 3arOCTPEHHS BHYTPILLHIX
NpoTMpIY i nocnabneHHs OoBipM rpoMagsaH Ao oquidinHux mxkepen. Ui gii petensHo
OOKYMEHTYIOTbCA Y 3BiTax MDKHaApOAHMX opraHisauin Ta AoCNigHUUBbKUX LeHTpiB. Y
3B’A3Ky 3 UMM MOCTae HaranbHa noTtpeba y BNpoBagXeHHi aBTOMATU30BaHWUX
IHCTPYMEHTIB Ha OCHOBI LUTYYHOrO IHTENEKTY, 30aTHUX epeKTUBHO 06pOBNATM BEMNUKI
MacuBX OaHUX i BUSBASATU Mepexi nowmpeHHs derkoBol iHdopmauii. Bubip temu
3yMOBIEHUN aKTyanbHICTIO 3aBAaHb 3MiUHEHHs iHopmauinHoi 6e3nekn Ta

NOCUNEHHS CTIMKOCTI CcycnifibCTBa 4O 30BHILLHLOro iHopMaLinHOro TUCKY.

OuiHka oOOrpyHTOBAHOCTIi HayKOBUX pe3ynbTaTiB AaucepTauii, IX
LOOCTOBIPHOCTI Ta HOBU3HU

e Bnepuwe 3anpornoHoBaHO (penMBOPK KOMMSEKCHOIO aHarisy TeKCTOBOI
aesiHdopmauii  Ta nponaraHgu, 3acHoBaHMA  Ha  KOMOiHYBaHHI  TEXHOMOTrIN
OBOCNPSIMOBaAHOro KogyBarnbHOro npefcrtasfieHHs 3 TpaHcgopmepis (BERT) Ta
OBOCNPSIMOBaHOI  [OBroi  KopoTkoyacHoi nam’ati  (Bi-LSTM) ana  cTBOpeHHs
iHTEepnpeToBaHMX BEKTOPHUX MpeactaBfieHb TEKCTY, AKMA Ha BigMiHY Bif iCHYOUNX
TEXHiK, 00’eAHyE BUSIBNEHHS Ta TEMaTUYHWIA aHani3 gesiHdopmadii, Wo O03BONSE
3abe3neunTn edeKkTUBHE BUSIBIIEHHS Ta aHania TeKCTOBOI AesiHdopMmadii Ta

nponaraHaun B couianbHUX Mepexax.



e Briepwe po3pobrnieHo mogenb knacudikauii TekcToBol AesiHdopmauil Ta
nponaraHau, 3aCHOBaHUN Ha NOeAHaHHI TpaHcdopmepiB i apxiTekTypu Bi-LSTM ans
iHTerpauii NiHINHWMX Ta HeNiHINHMX 3aneXXHOCTeN TeKCTOBUX AaHUX, AKa Ha BigMiHY Big,
ICHYOUMX BUKOPUCTOBYE IMMOOKI KOHTEKCTYanbHi eMbeuHrn i MexaHiamu yearu, Lo
[03BONSE NiABULLMTY TOYHICTb MOAETTI.

e Y[OocKkoHaneHo mogeni rmmbokoro HaBYaHHA Ans Knacudikauii TEKCTOBOI
aesiHdopmauii Ta nponaraHgu, 3acHoBaHi Ha apxitektypax XLNet, Bi-LSTM Ta
Attention-Based Bi-LSTM, ski Ha BigMiHY BiZ iCHYIOUMX 3aCTOCOBYKTb afanTUBHE
OLiHIOBAHHA BaXXNMBMX oparMeHTIB TEKCTY, WO [03BoNsie 3abe3neyyBat BUCOKUM
piBeHb NPOAYKTUBHOCTI Kracudikauii.

e Y[OCKOHanNeHo MeToA4 TemMaTU4HOro MOoAentoBaHHS, 3acHOBaHWM Ha
3aCTOCyBaHHI MexaHi3miB ©GaraToronoBoi yBaru, WO Ha BiOMIHY Big iCHYHOYMX
BUKOPUCTOBYE rnnMbOKi embeamHrn Onsa KOHTeKCTyanisauii gaHuX, Wo [A03BOonse
3abe3neunTn YiTke po3MexXyBaHHSA MK KracTepamu.

e [licTann noganblioro po3BUTKY MoAeni Ana knacudpikauil TekCToBOI
nesiHdopmadlii Ta nponaraHaW, 3acHOBaHIi Ha aHcaMmbrneBMx MeTogax MalUMHHOIo
HaBYaHHSA, SIKi Ha BiAMIHY Big ICHYHOUMX BpaxoBylOTb ©OanaHcyBaHHS KnaciB i
aganTylTbCa A0 3MiH BXiQHMX AaHuX, WO [03BOSISE NIABULLMTMA MNPOLYKTUBHICTb
Mogenen.

e [lictann noganbworo po3BUTKY Mogeni Ans knacudikauii iHpopmauil,
3aCHOBaHi Ha CTaTUCTUYHMX MeTodaX MALUMHHOIMO HaBYaHHSA, SKi Ha BiAMIHY BiA
ICHytOUMX aganToBaHi 40 knacudikauil TEKCTOBOI AesiHopMalil Ta nponaraHau, Wwo
[O3BOMNSAE CTBOPEHHS CUCTEM ANS BUSABIEHHS MiciHpopmauil, aesiHdopmauil Ta
ManiHdopmalliii.

HaykoBa A0OCTOBIpHICTb pe3ynbTaTiB AUcepTauinHOro JOCNIAXKEHHS, a TakoX
OOrpyHTOBaHICTb COOPMYfbOBaHMX BUCHOBKIB | pekoMeHauin, ©6asyeTbcs Ha
BMKOPUCTaHHI Cy4aCHMX KOHLEeMNUin 064ncrnioBanbHOro WTYYHOrO iHTENEKTY, 30Kpema
anropuTMiB  MalUMHHOIO 1 rMMBOKOro HaB4YaHHS, WO [O3BONATb €GEKTUBHO
aHanizysaTu, knacudikysatum Ta rpynyBatu Benuki mMacvmBu AaHux. OTpumMaHi
pe3ynbTaTu npoxoannu anpobadito B paMKkax NPeCTXHUX MDKHaApPOOHMX HayKoOBWUX
KoHdepeHUin Ta OynuM nigoaHi peueH3yBaHHIO Yy cneuianisaoBaHMX HayKoBWUX
BMOAHHSAX, LLO NIATBEPAXKYE IXHIO HAYKOBY BAroMiCTb i NPakTUYHY 3Ha4yLwicTb. OTxe,
noctaBneHe B AucepTauivHin poboTi HaykoBe 3aBOaHHS BWKOHAHO MOBHICTHO,

3006yBayka NOBHOK Mipot0 OBOMOAIB METOA0SOrE HAayKOBOI AisiNIbHOCTI.



aKkageMmivyHol 4OO6pPOYECHOCTi

3a cBoiM 3MicTOM aucepTauinHa poboTa 3gobysadku Naganko A, NOBHICTIO
Bignosigae ctaHgapTy BULLOI OCBITU 3i cneuianbHOCTI 122 Komm'loTepHi TexHonorii Ta
HanpsiMKamM AochnigpkeHb BignoBigHO [0 OCBITHBOI nporpamu  «lHhopMauinHi
TexHonorii». luceprauiiHa poboTa € 3aBepLleHO HayKOBOK NpaLeto i CBiAYMTb Npo
HasiBHICTb 0COBUCTOro BHECKY 3406yBaykun y HayKoBUMA Hanpsm.

PoarnaHysLwKn 3BiT NoAiOHOCTI 3a pesynbTaTaMun NepeBipkn aucepTauinHol
pobOTKM Ha TEKCTOBi CcniBnNagiHHA, MOXHa 3poOuUTU BUCHOBOK, LLO AucepTauiriHa
po6oTa [Maganko MNanuHM AHaATONIIBHM € pe3ynbTaTOM CaMOCTIMHMX AOCHioKEHb
3gobyBavkM i He MICTUTb enemMeHTiB danbcudikauii, komninauin, dabpukauil,
nnariaty Ta 3ano3ndveHb. BukopucTaHi igel, pesynbTath i TEKCTU iHWKX aBToOpiB
MalTb HanexHi nocurnaHHa Ha BignosigHe mkepenio. BusasneHunin  BigcoOTOK
cniBnagiHb NOSICHIETLCA NOCUMAHHAMM Ha yxe onybrnikoBaHi poboTn 3406yBayKu.

[uncepTauis HanMcaHa 3 OTPUMAHHAM NPUHLMNIB akageMiyHOT 40B6pPOYECHOCTI.

MoBa Ta cTunb BUMKNageHHs pe3ynbTaTiB

OucepTauiiHa poboTa HanuMcaHa YyKpaiHCbKOK MOBOK. TekcT aucepTauii
BUKITAZEHUN NOriYHO i NOCnigoBHO, NOro OPOPMIIEHHSA BiAMNOBIaE YAHHUM BUMOram.
ABTOp [OTPUMYETLCA HAYKOBOrO CTWUMD Ta BUKOPUCTOBYE 3araribHOMPUUAHATY
TEPMIHOMOTIt0.

[ucepTauia cknagaeTbca 3 aHoTaUil, 3MICTy, nepeniky YMOBHUX CKOPOYEHb,
BCTYMy, YOTMPbOX PO3AifiB, BUCHOBKY, CMMUCKY BUKOPUCTAHUX Kepen Ta AoaaTkis.
MoBHMI 06car poboTn ctaHoBUTL 207 CTOPIHOK APYKOBAHOroO TEKCTY, 3 HUX aHoTaLis
— Ha 7 cTop., 3MiCT — Ha 4 cTop., nepenik YMOBHUX CKOPOYEHb — Ha 2 cTop.,
OCHOBHUI TEKCT — Ha 124 cTop., cnucok i3 151 BukopucTaHux gpxepen — Ha 17 ctop.,
ponartku — Ha 22 ctop. [ucepTauis Mictutb 54 pucyHku, Ta 16 Tabnuub.

Y BCTyni AguceprauiHoi poBOTM BUCBITNEHO akTyanbHICTb 0OGpaHol
TeMaTuKN, YiTKO OKpecrneHo MeTy, OO0’ekT, npegMeT | OCHOBHi 3aBAaHHS
pocnigpkeHHs. TakoX nodaHo ornsiq BMKOPUCTAHUMX MEeTOoOONOorivyHMX nigxogis,
BM3HA4Y€HO HayKOBY HOBW3HY pe3yrnbTaTiB, CTyNiHb iX anpobaLii Ta onpuniogHeHHs, a
TakoX BKa3aHO Ha 3B’A30K AMCEPTAUIMHOrO OOCHIMKEHHA 3 YMHHUMU HayKOBUMM

nporpaMmamMu Ta NpoeKTamm.



Mepwunn posgin  NpUCBAYEHO T'PYHTOBHOMY TEOPETMYHOMY  aHanisy
deHOMEHY iH(bOopMaLINHUX MaHINyNAUiA Yy KOHTEKCTI ribpuaHux BinH. PoarnsHyTo
npuvpoay Ta BiAMIHHOCTI M AaesiHdopmauieto, MmiciHopmauieto n MmaniHdopmauieto,
a TaKOX IXHIO POSib Yy KOTHITUBHUX, iIHpOpMaLinHMX Ta kibepkoHdniktax. Ocobnuey
yBary npuaineHo TomMy, SiKk AepXXaBHi N Heaep)KaBHi Cy0’ekTM — 30Kpema pocia —
BUKOPUCTOBYIOTb L IHCTPYMEHTU 4epes couianbHi Mepexi, WTYYHUA iHTenekT i
cTpaTteriyHi  KamnaHii  ana  nigpyeBy  AeMOKpaTuMyHUX  npouecis.  Okpemo
NpoaHani3aoBaHO Cy4acHi TEXHONOriI BUABNEHHSA Ta NpoTuAil AesiHdopmauii: meToau
MAaLUMHHOIO i rMMBOKOro HaBYaHHSA, TpaHCHOPMEPHI apXxiTekTypu, ribpuaHi nigxogw.
TakoX po3rngHyTO HasBHI TEXHOMNOTYHI (OpenMBOPKN ANS MOHITOPUHTY, Krnacudikau,il
Ta Bidyanisauii NOWWNPEHHS LWKIOMMBOIO KOHTEHTY, BKIOYAYM MyIbTUMOZArbHI 1
Kay3anbHi nigxogu. Po3gin dopmye KoHuenTyanbHe Ta TexHiYHe niarpyHTs ans
nodanbLuoi po3pobkn aBTOMaTM30BaHMX CUCTEM NPOTUAIT iHdbopMaLiiHUM 3arpo3am.

Opyrun posain socepeXeHo Ha MNOPIBHSAHHI €(PEeKTUBHOCTI Pi3HMX MeToaiB
MaLLUMHHOINO HaBYaHHA AN BUSIBMIEHHA TEKCTOBOI AesliHdopmadii Ta nponaraHgw.
lMpoaHani3oBaHO KnacuyHi anropuTtMn (NOriCTUYHA perpecis, HaiBHUA BaeciBCbKUN
knacudikatop, KNN, SVM) i cyyacHi aHcambnesi mopeni (BRF, XGBoost,
LightGBM), saki 6ynn npotectoBaHi Ha Hu3Ui kopnyciB, 3okpema WELFake Ta
CHECKED (3 kutancbkomoBHoi nnatdopmu Weibo). Mogeni SVM Ta LightGBM
NPOAEMOHCTPYBanM HauBMLLi MOKa3HMKM TOYHOCTi — 82% pana Twitter, 89% ans
Weibo, a Takox F1-mipy 0.977 ana WELFake. Y po6oTi goknagHo onucaHo nigxoau
00 nonepegHbol 06pobkM AaHux, GanaHcyBaHHS KnaciB i rinepnapameTpuyHol
onTuMmisauii 3 BUKOpUCTaHHAM penmBopky Optuna. OTpumaHi pesynbtatu
NiATBEPIKYIOTh BaXnMBICTb aganTtaudii mogenenm [O MOBHOI Ta nnatdopMHOI
cneumndikun.

TpeTin po3ain NpMcBAYEHO aHanidy h yAOCKOHaNEHHI0 apXiTekTyp rimbokoro
HaBYaHHA [On4a 3ajad Knacudikauii gesiHopMauinHOro KOHTEHTY. Po3rnsiHyTo
mopaeni BERT, XLNet, LSTM, BIiLSTM Ta Attention-based BIiLSTM, a Takox
3anponoHOBaHO HOBY ribpuMaHy moaensb, wo iHTerpye BERT-em6eauHrn 3 BiLSTM i
mMexaHiamom yBarn. Mogeni 6ynu npoTecToBaHi Ha Pi3HUX gaTaceTax, BKIYaiuu
Fake-Real News, WELFake, CoVID19-FNIR Ta kopnyc TBITiB i3 NpOKpEeMniBCbKOO
nponaraHgoto. [MOpPIBHANbLHUI  aHania 3a MeTpuKaMn  TOYHOCTI, MOBHOTH,

npeumsinHocti Ta F1-mipn 3acsiguvB nepesary 3anpornoHOBaHOI Mofeni, sika



pocarna ToyHocTi 99.47%. Lle ctano MOXIMBUM 3aBASKU KOHTEKCTHOMY PO3YMiHHIO,
afanTuBHIN yBasi 40 KNIYOBMX O3HAK Ta e(PeKTUBHIN onTumMisauii.

Y 4yeTBepTOMY poO34ini NpeacTtaBrieHO iHTerpoBaHUn QPenMBOpPK ONd
nornubneHoro aHanisy AesiHpopMauilHOro TeKCTY, SIKUM MNOEAHYE KrnacudpikauinHi
moaeni (BERT, BILSTM 3 attention-mexaHiamom) i3 TeMaTU4HUM MOAENOBAHHAM
(BERTopic) ans BMSIBMEHHSA KIHOYOBUX iA€ONOriYHMX HapaTtueiB. 3anpornoHOBaHO
nokpaweHi nigxoau OO nNpenpouecuHry, BeKTopu3auili Ta Knactepusadii, Wo
NigBULLYIOTb  IHTEprnpeToBaHiCTb  pes3ynbTaTiB. EkcnepumeHTM Ha  Kopnycax
WELFake, CoVID19-FNIR, ykpaiHCbkomOBHOMY Telegram-koHTEHTI  nepioay
NOBHOMAacLITabHOro BTOPrHEHHA Ta NPOKPEMMIBCbKMX MOBIAOMIIEHHAX NPO BMOBOpU B
CLWA nigTBepamnun BUCOKY TOYHICTb (80 99.47%) i 3gaTHICTb MoAeni posni3HaBatu

NPUXOBaHi CeMaHTU4YHi M igeonoriyHi natepHU. TemaTuUdYHW aHania [03BOSvB

iJeHTUGIKyBaTM  KIOYOBI  HapaTuBM — Teopil 3MoBW, JeneritTMmadiio  eniT,
aHTUBAKUWHHI MecedXi — N BCTAHOBUTW IXHIO BIiAMOBIAHICTb CTpATEriYHUM Linam
BMMBY.

Y BUCHOBKax MiACYMOBAHO OCHOBHI pe3ynbTtatn aucepTauinHol poboTw,
HaronoLWeHO Ha IXHi HayKoBiM Ta MPaKTUYHIA LIHHOCTI, @ TakKoX 3anpornoHOBaHO
HaNpsMK noganbluMx AocnigpkeHb Yy cdepi aBTomMaTM3oBaHoOi 6opoTbbun 3
nesiHdopmadieto.

Cnncok BUKOPUCTAHMX [Kepen OXOMMKe akTyanbHi nybnikauii npoBigHMX
BITYM3HSHUX | MiKHApPOAHWX OOCnigHuKIB, Siki 6esnocepedHbO MOB’A3aHi 3 TEMOK
aucepTauinHoro OoCniaXKeHHs.

Y popgatkax npeacTaBrieHo:

. popatok A — nepenik nyénikauin 3go6yBadku;

. popatok b — iHcbopmauito npo anpobauiio pesynbTarTis;

. aopatok B — konii akTiB BNIpoOBag)XeHHS,;

. popatok [ — onuc BuKopucTaHnx HabopiB AaHuX.

Heponiku Ta 3ayBakeHHA 40 aucepTaudinHol po6oTtu

1. Onuc navnnanHy BERTopic nogaHo Ha piBHI KoHUenTyanbHol cxemu, 6e3
MOKPOKOBOIO ariroOpuTMy YuM NCEBAOKOAY, WO YCKNAAHKE TOYHE BiATBOPEHHS.

2. PoboTta geknapye, Wwo ppenMBOpPK «THYYKUIA i MOOYNbHUIAY, NPOTE HE MICTUTb
yek-nucta gin (Data — Model — KPI).

3. Y nigposginax 4.1 — 4.3 onucaHo, wo embeauvHrn BERT 3meHwWwyloTbCH

UMAP-omMm, knactepusytotbcd HDBSCAN Ta ponpaubosyoTbcs KeyBERT,



ane npouegypa nogaHa nuwe onucoBo, ©e3 MOKPOKOBOro anroputMmy 4u
ncesgokoay
4. Tlepenik ckOpoYeHb MiCTUTb HeBU3Ha4YeHe MDM
5. B poboTi NpuCyTHI rpamaTuyHi Ta CTUNICTUYHI NOMUIIKK.
BBaxalo, L0 BUCMNOBIEHi 3ayBaXXeHHS HE € BU3HAYaNbHUMWN | HE 3MEHLLYIOTb
3aranbHy HayKoBY HOBW3HY Ta MNPaKTU4HY 3HAYUMICTb pe3ynbTaTiB Ta He BNUBAKOTb

Ha NO3UTUBHY OLIHKY AucepTauiiHoi poboTu.

3aranbHi BUCHOBKM NO aucepTaudinHin po6oTi

OuceptauinHa pobota [lMaganko ManuHu AHaToniiBHM Ha Temy «Mogaeni,
MeToau Ta iHhopmaLinHa TEXHONOrisi BUSIBITIEHHS | aHanidy TeKCToBOI AesiHdopmMauii
Ta nponaraHgu B couianbHUX Mepexax», nogaHa Ha 3400yTTs CTyneHa AoKTopa
dinocodii 3a cneuianbHicTio 122 Komn'toTepHi Haykn 12 IHdopmMauiiHi TeXHONOorii €
CaMOCTINHOK Ta 3aBepLUEHOK Mnpaueld, MICTUTb eNeMEHTUM HayKoBOI HOBWU3HM Ta
NPaKTUYHY LiHHICTb.

OucepTtauinHa pobota Maganko ManuHu AHaTtoniiBHM BignoBigae BMMmoram
Hakazy MOH Ykpainn N°40 Big 12.01.2017 «[po 3aTBepOKeHHS BMMOT LLOAO
odhopMneHHs gucepTauii (3i amiHamu)» Ta «[lMopsiaKy NpUCyoKEHHA CTyNeHst OKTopa
dinocodil Ta ckacyBaHHs pilleHHS pa3oBOi cnevjianisoBaHOi BYEHOI paau 3aknagy
BULLIOT OCBITW , HAYKOBOI YCTAHOBW NP0 MPUCYIKEHHS CTyneHs goktopa dinocodii »,
3aTtBepaxeHoro NoctaHosoto KMY Big 12.01.2022 N°44.

Takum umHom, [Mapganko [anuHa AHaToniiBHa, aBTOopka AucepTauinHOl
pobotTn Ha Temy «Mogeni, meToan Ta iHOPMAaUiNHA TEXHOMOriA BUSBMEHHS |
aHanisy TeKkCToBOl AesiHpopMmauil Ta nponaraHguM B couianbHUX Mepexax»,
3acnyroBye Ha TMPUCYIKEHHS HAyKOBOro CTyneHs AokTtopa dinocodii  3a

cneuianbHicTio 122 KomMn'loTEPHi HayKMW.

OdiLinHMN ONOHEHT:

KaHanOaT TEXHIYHUX HayK,

OOLEHT, AOUEHT Kadheapm couianbHNX

KOMYHiKaLin Ta iHbopMaLinHOT 4isfIbHOCTI

HauioHanbHoOro yHisepcuteTy

“IbBiBCbKa noniTexHika” HOpin CEPOB



