PELLEH3Is
Ha JucepTaliiHy pooory
XKyxka IBana CepriiioBuua
Ha TeMy «MareMaTu4dH1 MOJIEII 1 METOIM BUSABJICHHS 3a MyOJ1YHO JOCTYITHUMHU
JaHUMHU TA03PUTMX Ha (GiKCOBaHMM pe3yabTaT GyTOONIHHUX MATUIBY,
MpEeJCTaBIICHY Ha 3100yTTS CTyIeHs TokTopa dinocodii
B raiysi 3HaHb 11 — MaremaTuka Ta cTaTUCTUKA
3a crienianbHicTiO 113 — [IpuknagHa matemaTuka

AKTYaJIbHICTh TEMH AUCEPTALIl.

3acTocyBaHHsS (QOpMalbHUX TMIAXOMIB JJIsi BUSBICHHS apredakTiB, TIpU
BUKOPUCTAHHI MaTeMaTUYHUX MOJENIed MaTUME TO3WUTHUBHY IWHAMIKY II€ JOBTHMA
gac, 00 PI3HOMAHITTS TAaKHX 3aCTOCYBaHHS IMOCTIHHO 30UTbIIyeThes. [lpukiaz, mo
HaBeJeHU B poOOTi, a caMe JIOroBipHI (PyTOOJIbHI MaTyi, € TUINOBUX MPUKIATIOM
NOIYKYy Takux apredakTtiB. OIUH 3 HAMOUIBII aJICKBATHUX METOJIB JUISl BUSBICHHS
NiI03piIuX Ha (ikcoBaHUW pe3yslbTaT MaTdiB 0a3yeTbCcsi Ha BUKOPHUCTaHHI
CTAaTUCTUYHUX METOJIB, BUKOPUCTAHHS SKUX € OOIPYHTOBAHUM dYepe3 OCOOIMBOCTI
BXIHUX JaHUX. 30KpeMa, JaHl XapaKTepU3YIOThCS MaJOK KUIBKICTIO JUCKPETHHUX
YUCJIOBUX 3HAYCHb, a TAKOX HEBIIOMHUMHM 3aKOHaMHU PO3MOALTY HMoBipHOCTEH. L5
cnenudika Hagae BIEBHEHICTh B PE3yJIbTATi, SKOMY MOYKHA JIOBIPSATH 1 MEPEBIpATH
0e3 ydacTi 1 BIUIUBY Cy0 €KTUBHUX (pakTOpiB. TakuM YMHOM MOKHA CTBEpIKYBATH,
o Tema JOCTIIHKCHHS € aKTyalbHOi, HaJa€ MOXJIMBICTH (POPMATBHO BHUSBUTU
03HAKH BIUIMBY Ha Pe3yJIbTAT I'PU 30BHIIIHIX (aKTOPIB.

Ouinka OOrpyHTOBAaHOCTI HAYKOBHMX Ppe3yJbTaTiB aucepramii, Ix
JAOCTOBIPHOCTI TA HOBU3HHU.

HaykoBa HOBH3HAa pe3ysbTaTiB JUCEPTALIAHOIO JOCHIKEHHS TOJIArae B
HaCTYITHOMY:

1. Po3po6sieHo MeToA BUSIBJICHHS MiO3PUIMX IIOAO (PIKCOBAHOCTI pe3yJbTaTy
¢GbyTOONBHUX MaTUiB, IKUM BIIPI3HIETHCS BiJ] BIIOMUX 3aCTOCYBaHHSM KOH(OPMHOTO
AHOMAJIBHOTO JCTEKTOpAa 13 3alpOIMIOHOBAHOI MIpPOK HEKOH(POPMHOCTI IMOTOYHOTO
MaT4dy, MO 3a0e3leuye MOXKIMBICTh BU3HAUYCHHS MMOPOTY MPUUHSATTS PIMICHHS Y
BIJIMOBITHOCTI JI0 3aJaHOTO 3HAYEHHs anpiopHOi WMOBIPHOCTI IMOSIBU aHOMAaJbHUX
TaHUX.

2. 3anporioHOBaHO METOJI BHSBJEHHS MJAO3PUIMX 1MO0A0 (PiKCOBaHOCTI
pe3yibrary QpyTOOIBHUX MATUiB, SIKMUM BIIPI3HSAETHCS BiJl BIIOMHX 3aCTOCYBaHHSIM
CTENIEHEBOT0 MApPTHUHTAY 1 MPABWIOM MPHUHATTS PIMICHHS HA OCHOBI MOPIBHSHHS
MIOTOYHOTO 3HAYCHHS CTEICHEBOI0 MapTHUHTAIy 3 IONEPEaHIM, IO J03BOJISE 32
pPaxyHOK 3MIHU MapaMeTpa YyTIMBOCTI HAJAIITOBYBATH CTEMCHEBHIA MapTHHTAI Ha



BUSIBJICHHSI aHOMAUTi¥ BiJIMTOBIIHOTO PIBHS 1 3HAXOJIUTH iX.

3. Po3po6iieHO HOBMH MeTOJ BHUABICHHS NIJO3PUIMX MI0A0 (PIKCOBAHOCTI
pe3yabrary (GpyTOOIPHUX MAT4iB, SKUH BiAPI3HAETHCS BiJI BIJOMHX 3aCTOCYBAHHSM
IHTEeTpaJIbHOTO MAapPTUHTATY 1 MPABUJIOM MPUUHSATTS PIIICHHS Ha OCHOBI MOPIBHSHHS
MOTOYHOTO 3HAYCHHS IHTETPATHHOTO MAPTHUHTAITY 3 MOMEPEAHIM, M0 Ja€ 3MOTY
BUSIBJISITH aHOMAJIbHI MaT4l 0€3 HaJlallTyBaHHS IapaMeTpiB.

- JloBeneHI HOBi BJACTHBOCTI CTENIEHEBOr0 MapTHUHTANY: 3a SIKUX 3aBrOJIHO
MaJIuX 3HA4Ye€Hb CTyHeHs KOH(OpMHOCTI (p-value) MOTOYHOrO CIOCTEPEKEHHS
3HAYCHHS CTEICHEBOr0 MapTHHTANIA JUIA MOTOYHOTO CIIOCTEPSKCHHS € OUTBIINM 3a
3HAYEHHS IHOTO K MAapTHUHTANA JUIS TOMEPEIHBOTO CIOCTEPEIKECHHS; 301TbIICHHS
3HAYEHHS CTEIIEHEBOI0 MApPTHHTAA JIsl TOTOYHOTO CIIOCTEPEIKEHHS 110 BiTHOIICHHIO

A0 IMOIICPECAHBOTO €KBIBaJICHTHO BHKOHAHHIO IIpaBnJIa KOH(i)OpMHOFO AHOMAJIbHOT'O
1

JIeTeKTopa 31 3HAYEHHAM pPiBHSA aHOMAIBHOCTI, SKMH JOpiBHIOE 11N, ne 1 —
: MU‘I]
napaMeTp 9yTJIMBOCTI CTEIIEHEBOro MapTuHrany M, .

JIOCTOBIpHICTh HAYKOBUX PE3YJIbTaTIB 3a0€3MeUy€eThCsl BEIUKOK KUIBKICTIO
MPOBEJCHNX aBTOPOM  CKCHEPUMEHTAIBHUX JOCTIDKCHB, SIKI TPEACTABIICHI
OOYHUCITIOBAILBHUMU E€KCIIEPUMEHTaMU 3 BUKOPUCTAHHSM CY4YaCHOTO MPOrPaMHOTO
3a0e3nedyeHHs Ta obsagHanHsA. HaBeneHi y poOOTi HAyKOBI MOJOXKEHHS, BUCHOBKHU Ta
IPAKTUYHI PEKOMEH/IAIlli MOBHICTIO OOIPYHTOBaH1, 0a3yIOThCsl Ha (PAKTUYHUX JaHUX,
AK1 MPEeACTaBJIeH] y IucepTaliiHiid poOOTi Ta y CYIMyTHIX MyOJIKaIisSX B TAOJIUUYHOMY
Ta rpadiuHOMY BUTIISAII.

HaykoBi pocmijpkeHHss Oyiaum BUKOHaH1 3m00yBadeM Ha Kadenpi kadenpi
npukiagHoi marematuku KIII im. Iropst CikopchbKOro 3riiHO 3aTBEPIKEHOTO IJIaHy
HayKOBOi poOoTu Kadeapu mij KepiBHUIITBOM mpodecopa kadeapu MpUKIAIHOT
MareMmaTuku, na.T.H., mnpod. YeproBa Onera PomanoBuua. 3amnponoHOBaHi B
JUCEePTAIlii METOIM BUKOPUCTaH1 y HAYKOBO-JIOCIITHUX POOOTAX:

® B paMKax HayKoBO-nocainHoi pobotu Ne 2310m «IudopmariiiiHo-aHamiTHYHA
cUCTeMa Il MAaTeMaTUYHOTO MOJETIOBaHHSA Ta YMPABIIHHS COIIaTbHUMHU
pU3MKAaMH 3 3aCTOCYBaHHSM Yy TEXHIIl Ta MEIUIHHI» (HOMEp AepKaBHOI
peectparii — 0120U102216);

e B paMKax MDKHapomHOro HaykoBoro mpoekty «Cyber Rapid Analysis for
Defense Awareness of Real-time Situation» (CyRADARS) / «OnepatuBnauii
aHami3 Kibep3arpo3 Juisi BOJOAIHHS CUTYAIlI€I0 B YMOBAaX PEATbHOTO Yacy» 3a
nporpamoro NATO SPS (nomep npoekty: SPS G5286).

TakuMm YWHOM, TIOCTaBJIECHE HAYKOBE 3aBIaHHS MIABUIIEHHS €(GEKTHBHOCTI
BUSIBJICHHSI TIA03pLIMX Ha (ikcoBaHuM pe3ynbrar (yTOOJBHUX MaT4iB Ha 0asi
00pOOKHM BUKJIIOYHO 3arajbHOJOCTYIHUX MYOJIYHUX JAHHUX 32 PE3yJbTaTaMU CE30HY



(GbyTOOJBHOTO TYPHIPY BHKOHAHO TMOBHICTIO, 3700yBau TOBHOIO MIPOI OBOJIOIIB
METOJI0JIOTI€I0 HAYKOBOI JAiSTTbHOCTI.

Ouinka 3micTy auceprauii, ii 3aBepLICHICTb Ta AOTPMMAHHSA NPUHUMIIB
aKajeMi4HOI 100pPOY€eCHOCTI.

3a cBOiM 3MicTOM JaucepTaniiHa pobora 3a00yBaya Kyka [.C. moBHICTIO
BianoBiae CraHnapTy BHILOI OCBITH 31 crienianbHocTi 113 Ilpuknanna maremaruka
Ta HaMPSMKaM JIOCJI1KEHb BIATIOBIHO 0 OCBITHHOT ITPOrpaMHu.

HucepraiiitHa po0OoTa € 3aBEpILICHOI0 HAYKOBOIO Mpaler 1 CBIAYUTH MpO
HAasBHICTh OCOOMCTOr0 BHECKY 3700yBada y HaykoBui Hampsim 11 MaremaTtuka Ta
CTaTHCTHKA.

PosrnsiHyBIIM 3BIT MOAIOHOCTI 3a pe3yibTaTaMH TMEPEBIPKU IUCEpTaLiiHOT
poOOTH Ha TEKCTOBI CHIBMAAiHHS, MOXKHA 3pOOMTH BHCHOBOK, IO JHUCEpTalliiiHa
pobora Kyka IBana CepriiioBuua € pe3yJbTaTOM CaMOCTIHHUX JOCTIIKEHb
3100yBaya i He MICTUTh €JIeMEHTIB danbcudikarii, kommisiii, padpukairii, miariaty
Ta 3amo3uyeHb. Bukopucrani inei, pe3yiabTaTd 1 TEKCTH IHIIMX aBTOPIB MalOTh
HaJISKHI TTOCUJIAaHHS Ha BIJIMTOBITHE JHKEPEO.

MoBa Ta CTWIb BURJIAACHHSA pe3yJILTaTiB.

HuceprartiitHa po6oTa HamrMcaHa yKpaiHChKOIO MOBOIO.

Marepian aucepraiiiiHoi poOOTH TOBHICTIO BIAMOBIA€ BUMOTaM IOJO
IPaMOTHOCTI Ta CTHJIIO BUKJIAJECHHS pe3ynbTariB. MoXkHa BiI3HAYUTH MOCIIJOBHICTh
Ta JIOCTYMHICTh MPEJCTaBICHHS OCHOBHHUX IMOJIOKEHb AUCEPTALIMHOI poOOTH. ABTOP
poOOTH TpHU BUKJIAJACHHI MaTepiany IOTPUMYEThCA CY4YacHOI 3arajlbHONPHUUHSATOL y
naHii chepl HAyKu TEPMIHOJIOTII.

Juceprailisi CKJIQJAEThCS 3 BCTYIY, 4 pO3AUIIB, BUCHOBKIB, CIIUCKY JITEpaTypH
Ta JOJATKY. 3arajJbHuil o0CAT ArcepTallii CTaHOBUTH 164 CTOPIHOK.

VY BcTymi OOrpyHTOBaHa aKTYyaJbHICTh TEMH, 3B’SI30K POOOTH 3 HAYKOBUMH
nmporpamMamu, IUIAaHAMH Ta TeMaMmH, CPOpMyJIbOBaHI MeTa Ta 3aBJaHHs, 00’ €KT,
MpeaAMET Ta METOAW JOCIIDKCHHS, HAayKOBa Ta TMPAKTUYHA HOBU3HA OTPHUMaHUX
pe3ynbTaTiB, HaBeJeH1 BIIOMOCTI 3 anpobarlii Ta myOiKailii pe3yJbTaTiB JucepTarlii.

Y nepumioMy po3Aull OPOBEACHO OIJIS[] MOTOYHOIO CTaHy 1 BUKIIMKIB,
IPOAHAII30BAHO METOJM IHTEJIEKTYaJIbHOTO aHali3y JIaHUX, 0 BUKOPUCTOBYIOTHCS
JUIA TIOIIYKYy aHOMaJlii Ta HaBEJICHO BapiaHTH BHUKOPUCTAHHS HABYAHHS IS
BUPIIIICHHS TTOCTaBJICHOI HAYKOBOI 3a/1a4i.

Y  nmpyroMmy po3nuli  mpeactaBieHo  (opMmagbHa  MOCTaHOBKA  3ajadl
TOCTiKEHHS, (OpMyBaHHS MOYATKOBHUX JAHWX JJIsl MOOYMOBU IMITAIlIHHOT MOJENI,
PO3PaxoOBYETHCS UMOBIPHICTh OCHOBHUX MOKA3HUKIB Ha PEANbHUX JaHUX, OYIy€eThCs
IMITaIliiiHa MOJIEh Ta aJITOPUTM MOJICTTFOBAHHSI.

Y TperboMy pO3AUTI BHU3HAYEHO MIPH HEKOH()OPMHOCTI MOTOYHOI TpH,
3aMpONOHOBAHO METOJ BUSIBJIEHHS MIJO3PUIMX MaTyiB 3a JJOMOMOrOK KOH()OPMHOTO
AHOMAJIBHOTO JETEKTOpa, 3pO0JCHO TOPIBHSIIBHUN aHajli3 METOMIB BUSBICHHS
MIT03pIIMX MaTyiB, a TaKOX PO3pOOKAa METOIIB BHSBICHHS MIiJ0O3PUIMX MaTdiB 3
BUKOPHCTAHHSAM CTEIICHEBOTO Ta IHTETPAIbHOTO MapTHUHTAIIB.



VY yerBepTOMY PO3/1Ii IPOBEJACHO aHAII3 METOJIIB 3a JJAHUMH OKPEMHUX KJIACiB,
3p00JIeHO TTOPIBHUTPHUN aHaIi3 3allPpONOHOBAHUX METO/IB, a TAKOXK MPOaHaI30BaHO
METOJIY BUSIBJICHHSI M1JO3P1IMX MaT4iB Ha OCHOBI peajibHUX JaHUX.

Huceprariitna pobota oopmieHa BiAmOBIIHO 10 BuMmor Hakasy MOH VYkpainu

Bix 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepmKkeHHs] BUMOT 10 0(OPMIICHHS JUCEPTAIIii».

OnpuiarogHeHHs pe3yJbTaTiB JUCEPTALIHHOI po0OTH.

HaykoBi pesynpTaTé mgucepraiii BHUCBITIEHI y 8 HAyKOBHX ITyOJIKaIlisaX
3100yBaya, cepell sIKux: 3 y HayKoBUX (DaxoBUX BUJAHHAX YKpaiHW, 3 KUX 2 CTATTI
y BUJAaHHI, NPOIHAEKCOBAHOMY y 0a3l AaHUX ScOpus Ta BIJIHECEHOMY JI0 TPETHOTO
kBaptuito (Q3) BignoBigHo o kiacudikamii SClmago Journal and Country Rank
a6o Journal Citation Reports.

Takox pesynpTaTu amcepranii Oynu ampoOoBaHI Ha 5 HayKOBHX (HaXxOBHUX
KOH(EPEHITISX.

Vi my6mikanii 3100yBaya MaroTh BUCOKMH HAYKOBUH pPIBEHb, B HUX JIOCTATHBO
MIOBHO Ta BCEOIYHO OMUCAaHI TOJIOBHI HAYKOB1 3100yTKHU, IO TIPEACTaBiieHl y 3 Ta 4
po3autax auceprarlii. OcoOucTuii BHECOK 3400yBaya /0 BCIX HAyKOBUX IyOJiKarlii,
OImyOJIIKOBaHUX Yy CITIBABTOPCTBI Ta 3apax0OBaHUX 3a TEMOIO JUCEPTaIlii, € Baromum. B
yCiX MyOJIKaIisIX JOTPUMYIOThCS MPUHITUIINA aKaJeMIuYHO1 JOOPOYECHOCTI.

TakuMm ynHOM, HAYKOB1 pe3yJbTaTH ONKCAHI B JUCEPTALiifHiil poOOTI MOBHICTIO
BUCBITJIEHI Y HAYKOBHX ITyOTIKaIlisAX 3100yBaya.

Henmoustikn Ta 3ayBakeHHs 10 AucepTaniiiHOI po0oTH.

1. B apyromy po3aiiai po3MOMiIICHHS KOMaHJ y TPYIH, JUIsl 3aCTOCYBAaHHS
merony K-cepemHix, aBTOp BHKOHAB JEKJIAPATUBHO, JKOJHHUX OOTPYHTYBaHb,
JIOBEJICHb Ha JKaJb He 3p00JIeHO.

2. 3actocyBaHHs camoro Merony K-cepeaHix B Ipyromy po3ailll TaKOX HE Mae
OOTpYyHTYBaHHS, BpPaxoOBYIOUM Te€, II0 BIH HE Ja€ MOXJIHMBOCTI TapaHTyBaTH
JOCSITHEHHSI TJ100aJbHOT0 MIHIMyMY CYMapHOrO KBaJpaTUYHOTO BIAXWJIEHHS, a
JIOKAJIBHUX MOXE OYTH JEKITTbKA.

3. ABTOp BHUXOJWTH 3 TOrO, IO 3JIOBMUCHUK HaMara€rbcsl 3pOOUTH pe3yiabTaT
MaT4y aHOMajJbHHM, II00 BiH OyB HEOYIKyBaHHM, aje IHIIA CTparTeris, IO He
BpaxoBaHa B poOOTIi, II€ KOJM 3JIOBMUCHUK POOUTH TaKMM YWUHOM, IO PE3yJIbTaT
MaTuyy Jyxe OJu3bKIM 0 OYiKyBaHOTrO, JIJIi TOrO 100 MPUXOBAaTH CBOI HAMIpH 1
3pOOHUTH iX HETTOMITHUMU.

4. TlinBUIIEHHS SIKOCT1 1 TOYHOCTI MOl MOXHa OyJI0 JIOCATHYTH 3a PaxyHOK
BBEJICHHS JTOJATKOBUX KPUTEPIiB, TAKUX K MOTOYHUN (CTAOUTbHMIA) CKJIaJ KOMAaH/IH,
CTyII€Hb BTOMHM BiJl TTONEpeAHIX MaT4iB, Ppizuunuii ctad GopBapiiB 1 T.1., 1I€ JOCUTH
CYTTEBO MOXE BIUIMBATU Ha PE3yJbTaT T'PU 1 QJCKBATHICTh MOJENl /10 IIHOBOI
byHKIIi.



BBaxaro, o BHCJIOBIICHI 3ayBaXCHHS HE € BHU3HAYAJHLHUMHU 1 HE 3MEHINYIOThH
3arajibHy HayKOBY HOBU3HY Ta MPAKTUYHY 3HAYMMICTh Pe3yJIbTaTiB Ta HE BIUIMBAIOThH
Ha TIO3UTHBHY OLIIHKY JAMCEPTALiitHOi pOOOTH.

BucHOBOK npo aucepraniiiny poéory.

BBaxkaro, mo amceprainiitHa poborta 3m100yBava cTyreHs JAokTopa ¢irocodii
XKyka IBana CeprifioBuda Ha TeMy «MaTeMaTH4HI MOJEINI 1 METOAM BUABIICHHA 3a
My OIIYHO JOCTYMHUMH JaHUMH TMIA03pUIMX Ha (IKCOBaHM pe3yiabTar (yTOONBHUX
MaTdiB» BHMKOHAaHa Ha BHMCOKOMY HAyKOBOMY piBHI, HE TMOpYIIy€ IPHHIIMUIIIB
aKaJeMigHOi T0OPOYECHOCTI Ta € 3aKIHYEHUM HAYKOBUM JOCIIKEHHSIM, CYKYIIHICTh
TEOPETUYHUX Ta MPAKTUYHUX PE3YJIbTATIB AKOrO PO3B'A3y€ HAYKOBE 3aBJaHHSA, IO
Ma€ ICTOTHE 3HA4eHHsA A ramy3l 3HaHb 11 — Maremaruka Ta craTHCTHKA.
JlucepramiiiHa poGoTa 3a aKTYalbHICTIO, MPAKTUYHOK IIHHICTIO Ta HAyKOBOIO
HOBH3HOIO TIOBHICTIO BIIIIOBiJa€ BUMOTAM YHHHOTO 3aKOHOABCTBA YKpaiHW, IO
nepenbayeHi B m.6 — 9 «llopsaxky mpucykeHHs CTyneHs AOoKTopa (iunocodii Ta
CKacCyBaHHS PIIIEHHS pa30BOi CIIELIANi30BaHOI BYEHOI paayl 3aKiiajly BULIOI OCBITH,
HayKOBO1 YCTaHOBHM TPO MPUCYIDKEHHS CTYIIEHS TOKTOpa (Pimocodii», 3aTBEPIKEHOTO
[TocranoBoro KaGinety MinictpiB Ykpainu Bif 12 ciuns 2022 p. Ne 44,

3n06yBay JKyk IBan CepriiioBud 3aciyroBye Ha TMPUCY/UKEHHS CTYMNEHS
JIokTopa ¢uiocodii B ramy3i 3HaHb 11 — Maremaruka Ta crathcTuka 3a
cneuianbHicTiO 113 — [Tpuknaana maremaruka.
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