BIAI'YK
o(diIiHOTO OTTOHEHTA
JIOKTOpa TEXHIYHUX HayK, mpodecopa
®daype Eming Bitaniiiopudaa
Ha aucepraniiHy pooory Ilpockypina Imutpa [lerpoBuua
Ha TeMmy «[Hbopmarliiiina TEXHOJIOT1s OIlIHIOBAHHSI IKOCTI TeHEPATOPIB
MOCJIIIOBHOCTEN MCEBIOBUIIAIKOBUX YMCET HA OCHOBI MAllIMHHOTO HABYaHHS,
MO/IaHy Ha 3100YTTS CTYIEeHs JokTopa dinocodii
3a criemianbHIicTIO 122 «Komm’1oTepHi HayKu»
raiy3i 3HaHb 12 [Hpopmartiitai TexHomori1

1. AKTYaJIbHICTh TeMH JUCEPTAMIHHOTO JOCIIIKEHHS.

Ha choroguimHii 1eHb 3a0e31e4eHHs] BACOKOTO PI1BHS HAJIHHOCTI Ta O€3MeKH
1H(}OpMAIITHUX CUCTEM € OAHIEI0 3 HAMBAXKIIMBIMIMX 337a4 B YMOBAaX 3pPOCTaHHS
kibep3arpo3. I'eHeparopu nociimoBHocTer ncepnoBumaakopux uncen (I'TINBY) €
KJTFOYOBUMH KOMIIOHEHTaAMH KPUTITOTpadidHUX aJITOPUTMIB, IO BUKOPUCTOBYIOTHCS
B KOMYHIKAI[IHHUX TEXHOJOTIIX, (PIHAHCOBUX MOCIYyrax 1 JAEp)KaBHUX CIIy»Oax.
CyuacHi metoau oniHioBaHHs akocTi ['TIIIBY BumararoTh BeTUKUX 0OCSTIB JaHUX,
3HAYHUX OOYMCIIOBAIBHUX 1 YACOBUX PECYPCIB, 10 YCKIAIHIOE iX 3aCTOCYBAaHHS B
yMOBaXx, KOJU Il pecypcu € ooMexxeHuMu. Pazom 3 Tum, 3 OmIsAy Ha HIBUIAKUAN
PO3BUTOK  iH(OpMaIMHUX  TEXHOJIOTIHA, TIOCTIMHE  30UIBIIIEHHS  00CATY
0oOpOoOTIOBaHMX NTaHMUX, a TAaKOK Ha MOTpeOy B 3a0€3MEUCHHI BHU3HAYEHOTO PIBHS
O€3MeKM KOMYHIKAlIMHUX CHUCTEM MPHU3BOJIUTH [0 HEOOXIJHOCTI IMiIBUIICHHS
e(eKTUBHOCTI Ta TOYHOCTI oliHIOBaHHS sikocTi ['TITIBY.

Takum 4YuHOM, yAOCKOHaJ€HHS MeToAiB oiiHoBaHHs sikocTi [TIIIBY e
HEOOX1THUM KOMIIOHEHTOM IMIJTPUMKH BHUCOKOTO piBHSA O€3MeKku, OCOOIHMBO B
yMOBaX OOMEXKEHHUX OOUYMCITIOBAIILHUX PECypCiB, a aKTyallbHICTb TEMHU
nuceprarliiitnoro nocnimpkenss [Ipockypina JImurpa IlerpoBuya «IHdopmarriiina
TEXHOJIOTiSl OLIIHIOBAHHS SKOCTI T€HEepaTopiB MOCIIAOBHOCTEH ICEBIOBUITAIKOBUX
YHCeJl Ha OCHOBI MAllIMHHOTO HABYaHHS» HE BUKJIMKAE JKOJHUX CyMHIBIB.

2. CryniHb OOIPYHTOBAHOCTI HAYKOBHMX I10JIO)K€Hb, BHCHOBKIB |
peKoMeHaalii, cpopMyIb0BAHMX Yy AUCEPTAIllil, TA iX JOCTOBIPHICTH.

OcHOBHI HAyKOBI pe3yJbTaTH JIOCIIDKEHHS: pPO3poOJIeHa  MOJEIb
imentudikamii  T'TITIBY, YAOCKOHAJICHA MOJENb TepeadadueHHs] HaCcTyIHOT
MOCJIIIOBHOCTI, PO3BUHYTUW METOJ] OI[IHIOBaHHS SKOCTI TOCTIJOBHOCTEH
TMICEBJIOBUITIAJIKOBUX YUCEN 1 po3pobIieHa MajiopecypcHa iH(hopMaliiiHa TEXHOJIOT1s
— YITKO Cc(OpMyJIbOBaH1, JOCTATHBO OOIPYHTOBAHI Ta HE BHUKJIMKAIOTh CYMHIBIB.
JlOCTOBIpHICTh HAYKOBHUX TOJIOKEHB IUCEPTaIlii 3a0€3MeueHo:



—  KOPEKTHHM BHUKOPHUCTAHHSIM Yy TIPOIECI JOCIHIKEHb METOJIB Teopii
WMOBIPHOCTEH 1 MATEMaTUYHOI CTATUCTUKY, MAITMHHOTO HABYAHHS, CTATUCTUIHOTO
aHaJizy, KOMOIHaTOPUKU;

—  BIJAMOBIAHICTIO YHCEIBHUX PO3PAXyHKIB TCOPETUUHUM BUCHOBKAM;

—  QJICKBATHICTIO CTPYKTYPHO-JIOTIYHOI CXEMH JOCIIIHPKCHHS BU3HAYEHIN
METI: KOKEH HACTYIMHUH PO3JILT UM MAPO3/I1JT OPTaHIvHO MOB’ I3aHUH 13 TTONIepeaHIM
1 TOMOBHIOE HOTO;

—  BHUKOPHCTaHHSM IIUPOKOi Oa3u HAyKOBUX JDKEPEN 3a TEMOIO JHcCepTarlii
A JOCTAaTHIM MAaCHBOM aHAIITHYHUAX JaHUX.

3. HaykoBa HOBM3HA OTPUMAHHX pe3yJbTaTIB:

— enepuie po3podieHo MOJENb 1ACHTH(]IKALI] JKepesa MOCTiJOBHOCTEH
MICEBOBUTIAKOBIX YHUCEN, 110 32 PAXyHOK BUKOPHUCTaHHS T1OpUIHOI HEHPOHHOT
Mepexi Ta 00OMEKEHOT KITBKOCTI BX1THUX JaHUX JUIsl HABYaHHS Ta ONTHUMI3aIlii J1ae
MOJIUBICTh BHSIBJISITU TEHEPATOpH, SKUMU Oyiu copmMoBaHi MOCIHITOBHOCTI
TICEBIOBUTIAIKOBUX YHCET,;

— gnepuie po3pobieHo MajJopecypcHy iH(OpMaIlifHy TEXHOJIOTIIO0, sKa 3a
paxyHOK BHUKOPUCTAaHHS Mojeied iaeHTudikamii JpKepesia MOCTiJOBHOCTI
TICEBIOBUTIAJKOBUX YHUCE 1 TMependadyeHHsi HACTYyMHOI MOCIIJOBHOCTI, a TaKoX
METOJy OILIHIOBAaHHS SKOCTI MOCIIJOBHOCTEH TICEBIOBUMAJAKOBUX YHCEN, A€
MOXJIMBICTh ~ 3/IMCHIOBATM KOMIUIEKCHE OIIIHIOBAaHHA SIKOCTI T€HEpaTropiB
MOCITIZIOBHOCTEH TICEBJOBUMAKOBIX YHCEI B yMOBaX OOMEXKEHOI KIJIbKOCTI
BXIJTHUX JIaHUX, BUSIBJISITH HESAKICHI, HEHA/I1MH1 1 CKOMIIPOMEHTOBaH1 T€HEPaTOPH;

—  YOOCKOHAleHO MOHeNb TependavdeHHs] HACTYIHOI  ITOCHIiAOBHOCTI
TICEBIOBUTIAKOBUX YHCEN, IO 32 PaXyHOK BHKOPHCTaHHS TiOpWIHOT HEHPOHHOT
Mepexi Ta OOMEXKEHOI KUIBKOCTI BXIJIHMX JaHUX JUIsi HABYaHHS JI03BOJISIE
nependavyaTd  HACTYMHI  TMOCHIJOBHOCTI IS HESKICHUX  TE€HeparopiB
MICEBOBUTIAKOBUX YUCENT,;

—  Habys8 nodanbul020 po3sumKy METO/I OIIIHIOBAHHS SKOCTI TTOCTIJOBHOCTEH
TICEBIOBUTIAIKOBUX YHCEN, SIKHA 3a pPaxyHOK BHUKOPHUCTAHHS OJHOBHUMIipPHOT
PEKypEeHTHOI HEWpPOHHOI MeEpeXi Ta JaraceTiB, Cc(QOpMOBaHMX PI3HUMHU
reHepaTopaMy TICEBIOBHITAIKOBUX YHUCEJ, JO3BOJISAE IIBUJIIC OIIHIOBATH SIKICThH
reHepaTopiB JJIsl KpUNTOrpadiyHUX Ta 1HIIUX 3aCTOCYBaHb y rajly3i KOMIT FOTEPHHUX
HayK.

4. IpakTuyHa WiHHiICT, Ppe3yJbTATIB TMOJSITaE B MOXKJIMBOCTI
BUKOPHUCTAHHSI OTPUMAHUX PE3y/IbTaTIB BIANOBIAHUMHU OpraHaMu JJid €)eKTUBHOTO
OI[IHIOBAHHS I'€HEPaTOPIB MICEBIOBUITAIKOBUX MOCIIIIOBHOCTEM.

ABTOpPOM poOOTH MTOKA3aHO, IIO:



— BHUKOpHUCTaHHS Ti0puaHoi HeilpoHHoi mepexi (HNN) mano MOXIMBICTB
nocmiautu 8 peanizoBanux reHeparopiB Ta 4 000 3reHepoBaHUX MOCITITOBHOCTEH
(mmst HaBYaHHS Ta oNTUMI3allii) 1 imeHTudikyBatn Ha 0CHOBI HOBUX 11t HNN manmx
3 ycepemHeHoo TouHicTio 87,14% mxepena MOCIiIOBHOCTEH TCEBIOBUIIAIKOBHIX
YHCelT,

— BHKOPHUCTAaHHS T1OpUIHOT HEHPOHHOI MEPEXi a0 MOXJIUBICTh OLIBII
TOYHO TependayaTy HACTYIHI MOCTIJOBHOCTI TICEBAOBHUMAJAKOBUX YHCENT Y
MOPIBHSHHI 3 PEKypeHTHO HelpoHHoo Mepexero (RNN) Ta 3ropTkoBoro
HeliponHoro mepexero (CNN) — Ha 2,52% ta 1,44% BianoBiAHO;

— peamizaiis OJHOBHUMIPHOI 3ropTkoBOi HeiipoHHOI Mepexi (1D-CNN) ta
TeHEePaTOPiB MCEBIOBUIIAIKOBHIX YHUCEIT CepeOoBHIINA Po3poOKku Python minrBepamia
MOXJTUBICTh Ha 40% IIBUIIIOTO OIIHIOBaHHS SIKOCTI T€HEPaTOpiB y MOPIBHSIHHI 3
MeTo/I0M chi-KBajpar (3 HE3MIHHUM piBHEM TOYHOCTI P-value), a Takox MOKITUBICTD
aHaI13y MEHIINX 3a JOBKUHOIO MOCI1JOBHOCTEH;

— 3a3HauyeHl pe3y/bTaTH JIAMIM B OCHOBY MajiopecypcHoi iHdopmariiitHoi
TEXHOJIOT'1, IO J03BOJIIE 3AIMCHIOBATH KOMIIJIEKCHE oIliHIoBaHHA sikocTtl I TITIBY B
yMOBax OOMEKEHOI KUIBKOCTI BXIJHUX JaHUX, BUSIBIIATH HESKICHI, HEHAIIMHI 1
CKOMITPOMEHTOBAaHI TEHEPATOPH;

— OTpUMAaHI pe3yJIbTaTH OyayTh KOPUCHI AJisi KpUNTorpadii, CTIIbHUKOBUX
mepexx LTE/5G/6G, texuomoriii Ha ocHoBi UAV, 3axucty KpUTHYHOI
iHopmariiinoi  IHPPACTPYyKTypu JepxaBu. Pes3ynpTaTd BOPOBAHKEHO B
HAaBYAIbHUM Tmporiec Kadenpu KOMITIOTEpHUX 1HPOPMAIIHHUX TEXHOJOTIH
dakyabTeTy KOMIT IOTEPHUX HAyK Ta TEXHOJOrid (akT BopoBajxeHHS Ne03 Bix
09.05.2024), B HaykoBy nisuibHICTH HaykoBo-mocnigHoi saGoparopii mpoOTHAl
Kibep3arpo3aM B aBialiiiHiil raimy3i HarlioHaasHOTo aBialliiHOrO YHIBEpCUTETY (aKT
BripoBakeHHs Bia 30.11.2024) 1 [onoBHOro yrnpasiiHHS po3BiAkM MiHicTepcTBa
00opoHu YKpaiHHu.

5. IloBHOTa BHKJIaAy B HAayKOBHUX mYOJiKalisix, 3apaxoBaHuUX 3a
TEMOIO M CepTAallil.

HaykoBi pe3ynbrati qucepTarlii BUCBITIEH! y 13 HaykoBHX MyOJikamisx,
cepen SKUX 3 CTAaTTi B HAYKOBUX BUAAHHSX, BKIIOUEHUX JIO MEPETIKy HAYKOBUX
(daxoBux BuAaHb YKpainu, Ta S myOmikaiiil y BUJJaHHAX, IPOIHAEKCOBAaHUX y Oa3ax
nanux Web of Science Core Collection Ta/abo Scopus. Pezynbratu 1ociipkeHHs
arpoOOBaHO HA 5 HAYKOBHX KOH(EPEHINISX Ta peaai30BaHO B HAYKOBO-TEXHIUHUX
po3poOkax. Yci myOumikaiii BiAMOBIZAIOTH BUMOTAM IIMOJO0 HAYKOBOTO PIBHS Ta
aKaJleMIYHO1 J00pOYECHOCTi, IO MIATBEPIKYE BHUCOKY HAYKOBY LIHHICTb
JaUcepTaliitHoi poOoTH.



6. MoBa Ta CTWJIb BUKJIAJIEHHSA Pe3yJbTATIiB

Hucepraimiiiny  po0OTy  HamMcaHO  YKpaiHChKOIO  MOBOw0. Bona
XapaKTepU3y€eTbC BHUCOKMM PIBHEM CHUCTEMHOCTI Ta JIOTIYHOIO CTPYKTYpOIO
BHUKJIQJICHHSI, 10 JO3BOJISIE JIETKO PO3YMITH PO3BUTOK JOCIIHKEHHS Ta JIOTIYHI
3B's3kM MK po3aiiamu. [IpencraBneHHs iHdopmalii 4iTke Ta 3po3yMmijie, IIo
CIpUs€ 3aCBOEHHIO OCHOBHUX IOHATh Ta METOJIB, SKi BUKOPHCTOBYIOTHCS B
JOCIIKEHH]. Y po0OOTI BUKOPUCTAHO 3araJIbHONPUIHSATI TEPMIHU Ta MOHSATTS, 1110
poOUTH 1i 3pO3yMITIO0 ISl IIMPOKOTO Koja (axiBIIB y raigy3i 1HGpopMaIiiHux
TEXHOJIOT1H.

7. JloTpMMaHHSI HOPM aKaJeMi4HOI J100POYeCHOCTI.

Hucepraiiiiina poboTa € 3aBepLICHOI0 HAYKOBOIO IMpalel0 Ta JEMOHCTPYE
HasIBHICTh OCOOMCTOTO BHECKY 37100yBaua B HAYKOBHM HaIpsIM.

Amnaniz nuceprtanii [lpockypina [I.I1. cBiguuTh npo AOTPUMaHHS aBTOPOM
HOPM 1 TIpaBUJI aKaJIeMiuHO1 JOOPOUYECHOCT! Ta HAyKOBOi €TUKH. 3BIT MOAIOHOCTI
CBIIYMTh MPO BIACYTHICTh O3HAaK eJeMeHTIB (anbcudikaiii Yd IUIariary.
HekopektHo odopmileHHX 3aM03W4YeHb YW IHIIMX O3HaK HEMpPaBOMIPHOTO
BUKOPUCTaHHA Pe3yJIbTaTIB IHIIMX aBTOPIB 0€3 3a3HAUEHHS aBTOPCTBA B poOOTI HE
BUSIBJIICHO. Bukopucrani iiei Ta pe3yibTaTH IHIIUX aBTOPIB MalOTh HaJEKHI
NOCUJIaHHS Ha JPKEpera.

8. 3ayBasKeHHSI Ta HETOJTIKH:

1) y omsmoBiil yacTuHi nuceprailii (3okpemMa, B migpo3aui 1.2 AHaii3 METOoiB
OI[IHIOBAaHHS SIKOCTI MOCJIJIOBHOCTEH TICEBIIOBUMAJKOBUX YHCENI) aBTOP
OOMEXHUBCS TUIBKM KOPOTKOIO 3rajkol0 PO TECT Xi-KBaJapaT, HATOMICTb
NEeTAJILHUN aHall3 caMe IIUX METOIIB € OAHHM 3 0a30BHUX 1 HEOOXIOHUX IS
BUpPIIICHHS 3a7a4 JWCEPTAIliMHOTO JOCHIDKeHHS. Sk HacIioK, aBTOp
OOMEXY€EThCSl TIOPIBHSHHAM pe3yabrariB aHamizy oimiHtoBanHs [TI[IBY 3a
PO3pOOJICHOI0 TEXHOJIOTIEI0 TUIBKU 3 pe3yJbTaTaMu 3acTOCYBaHHS TECTy Xi-
KBaJpar JUisl PIBHOMIPHOTO PO3MOALTY, X0Ua ICHY€ 3Ha4HA KIUJIBKICTh 1HIIUX
CTaTUCTHUYHUX KpUTEpIiB (IapaMeTpUYHUX 1 HEmapaMeTpUYHUX), a TaAKOXK
CTaTUCTUYHUX TECTiB, Hanpukiaza, 3 HaoopiB NIST, DIEHARD, TestUO1, siki
ONEPYIOTh PO3NOALIAMH, IO BIAPI3HAIOTHCS Bl pIBHOMIPHOTO;

2) aBTOop y poOOOTI 3Milly€e Ta CyMICHO OIIHIOE€ TE€HEPATOPU PI3HOT MPUPOIU —
BUIAJKOBUX 1 ICEBIOBMUIAIKOBUX uHcesl. HatomicTe, Bapro Oyno 4YiTKO ix
kinacudikyBaTu Ta JAOCIIKYBaTd TpynamMd B 3aJ€KHOCTI BiI cdepu
3actocyBaHHs. KpiMm Toro, 3a3HaueHe Ha ctop. 28 auceprauii TBEPIKEHHS
«I'eneparopu ncepnoBunaakoBux uucen (PRNG) 1 kBaHTOBI TreHeparopu
BunaakoBux uyucena (QRNG) € nBoMa OCHOBHUMHU THUIAMHU TI€HEPATOPIB



3)

4)

S)

6)

7)

8)

BUIAJIKOBUX YHCEI» HE € KOPEKTHUM 1 € TMPSMHUM HACIIJKOM BiJICYyTHOCTI
MPOBEACHOTO SIKICHOTO aHali3y TeHepaTopiB BUIAJKOBHX 1 MCEBJOBHITAIKOBHX
gyucen y omaAoBi wactuHi. Tutekm B 1. 2.4.4 1mud  AOCTITKCHHS
«IIporunozyBanns Buxogy PRNG 3a 10momMororo mociiloBHOTO aHali3y» aBTop
BUKOPUCTOBYE 4YoTupu Immpoko Bigomi I['TIIIBY: mniHiiHUN KOHTpyECHTHHIA,
MiddleSquare, Xorshift 1 Mersenne Twister;
y TE€KCT1 poOOTH BiJIcyTHE (hOopMaTi30BaHe MPEICTABICHHS PO3pOOICHOT MOIETi
imeHTrdikaiii JKepena mociaiJOBHOCTEH, yIOCKOHAICHOT MOJIell iepe0adeHHs
HACTYIMHOI TOCTIOBHOCT] TICEBIOBUITAIKOBUX YHCEJ, PO3BHHYTOTO METOIY
OLIIHIOBAHHS SIKOCTI MOCJIIJOBHOCTEH IICEBAOBHUIIAAKOBUX YHCEJI, 1[0 3HAYHO
YCKJIQIHIOE MOXJIUBICTD iX BHUKOpHCTaHHA. Kpim Toro, Oysno 6 KOpHCHO OLIbII
JIeTaJIbHO OMMKMCATH CTYIIIHh HOBU3HU, 00'€KT HAYKOBOi HOBHM3HH, BIIMIHHICTb BiJ
ICHYIOUMX TI1JIXOJIIB Ta TIOCATHYTHM €(PEKT;
y TaOmuIsX Ha cTopiHKax 54-65 aBrop BHKOpHUCTOBYEe «CepemHid Oam» sK
MOKa3HUK OIIHIOBAaHHS pE3yJbTaTiB EKCIIEPUMEHTIB, MPOTE€ HE HaBOIAUTH
npaBwia oro oOuucinenHs. Ile  yckinagHioe — sIKICHE — OIlIHIOBAHHS
3alpONIOHOBAHMX aBTOPOM pIIIEHb 1 OTpUMaHUX pe3yisrariB. Kpim Toro,
MIJMACH Ha3B, 3HAYCHb 1 J1ala3oHIB KOOPAWHATHUX OCEH Ha HaBEACHUX Ha
cTopiHkax 54-66 rpadikax BiJICyTHI a00 MpeACTaBICH1 HEBIAJIO, 1[0 YCKIIATHIOE
PO3yMIHHSI OTPUMAHUX PE3YJIbTaTIB;
y miaposaun 3.5 naucepranii aBTOp BHUKOHYE TOPIBHSUIBHE OIlIHIOBAHHS
edexkTuBHOCTI TecTy Xi-kBagpar 1 CNN mis copMoBaHUX HAOOpIB JTaHUX.
Pa3oM 3 TUM, yMOBH Ta TapamMeTpH €KCTIICPUMEHTY OIMMCAHO HEIOCTATHBO, 110
HE J03BOJISI€ TOBHOIO MIPOIO OLIIHUTH CIPABEJIMBICTh OTPUMAHUX PE3YJIbTAaTIB;
y miapo3aun 4.5 aBTOpoM pO3IISSHYTO OLIHKY MPOJYKTUBHOCTI CHUCTEMH, IO
dbopMyeThCs Yepe3 METPUKHM TOYHOCTI Ta MIBUAKOCTI aHajidy, NpOTe He
HABEJICHO BIJMOBIIHI MOKAa3HUKU 3aCTOCYBAaHHS PO3poOiieHol iHdopmarliitHoi
TEXHOJIOT1i Ui OLIHIOBAaHHS  SKOCTI  T'€HEparopiB  IOCIIIOBHOCTEH
MICEBOBUTIAKOBUX YUCET,;
aBTOPOM 3a3HAUEHO, LI0 peaii3alis OJHOBUMIPHOI 3TOPTKOBOI HEMPOHHOI
Mepexi (1D-CNN) miarBepAania MOKIMBICT aHaNI3y MEHIIMX 32 JTIOBXKHHOIO
NOCIIIOBHOCTEN (T1. 3 MPAKTHUYHOI LIHHOCTI), MPOTE YHCEIbHUX MiATBEPKECHb
IIbOMY HE HaBEJICHO;
3ayBa)KCHHSI MI0JI0 CTPYKTYpH i 0OpMIICHHS JUCEPTAIIii:

* Ha3BW JCSIKUX CTPYKTYPHHX €JIEMEHTIB HE BIJMOBIJAIOTH X 3MICTY:

30KpeMa, IIe CTOCYEThCS po3ainy 2, miapo3aums 1.1,2.2, 3.1, 3.2,3.3,3.4;
e 00csr anoTarli HeoOXiHO OyJ10 6 301TBIIUTH Ta HABECTH 11 aHIIIMCHKOIO,
JacTHHA YMCEIbHUX MOKA3HUKIB, HABEJICHUX y MyHKTI BCTyITy «CTpyKTypa



Ta 00csar aucepraiii», MOMUJIKOBI, JBa OCTaHHIX ab3aly BCTyNy €
3aiBUMM;

* JWCepTallis He MICTUTh MOCHWJIaHb Ha JIONATKH, 30KpeMa, Ha JOAAaTOK 31
CIIUCKOM ITyOJTiKamii 3m00yBaya 3a TEMOIO AHMCEpTallii Ta BiIOMOCTSIMHU
PO anpooOaIlio pe3yabTaTiB JucepTallii;

* y poOOTi 3a3HAYEHO MPO HASIBHICTh AKTIB BIPOBAKEHHS PE3y/bTaTiB
JYcepTallii, MpoTe caMi akTU B poOOTI HE HaBEJEHO;

e pobora MicTUTh opdorpadivni, MyHKTyaI1iH1, CTUIICTUYHI ITOMUJIKH.

HaBeneni 3ayBakeHHS HE BIUIMBAIOTh Ha 3arajibHy IMO3WTHBHY OIIHKY

TUcepTaIiitHol poOoTH.

9. BucHoBoK.

Hucepramisi  Ilpockypina Jmutpa IlerpoBuua mnpencrtasisie coOOr0
3aBEPILECHY HAYKOBY MPAIlIO Ha aKTyaJlbHY TEMY, a OTPUMaH1 pe3yJIbTaTH BUPIIIYIOTh
BXJIMBY HAyKOBO-TEXHIYHY 3a/Jady 3a0€3MEYeHHs] IIBHJIKOTO Ta TOYHOTO
OIL[IHIOBAaHHS TE€HEPATOPiB MOCIIIOBHOCTEN TMCEBIOBUIIAIKOBUX YHCEN B YMOBax
00MEKEHO1 KUIBKOCTI BXIJHUX JTaHUX.

[IpencraBnena A0 po3mIsiAy JAUCEpPTAIlisl BIANOBIJIA€ OCBITHHO-HAYKOBIN
nporpami «Komm’torepHi Haykum» Ta creriaidbHocTi 122 Komm’roTepHi Hayku,
BuMmoram [lopsinky mnpucyKeHHs cTyneHst JokTtopa (inocodii Ta cracyBaHHS
pIIIEHHST Pa30BOi CHEIIai30BaHOT BUECHOI pajyl 3aKjady BUIIOI OCBITH, HAyKOBOI
YCTaHOBU TPO MPUCYIKEHHS CTyIeHs JokTtopa (inocodii, a 7i aBrop — [Ipockypin
Jmutpo IleTpoBud — 3aciIyroBye Ha MPUCYIKEHHS CTyNEeHs T0KTopa (imocodii 3a
cnenianbpHicTiO 122 KoM 1oTepHi HayKu ranysi 3HaHb 12 [HdopMaliifHi TEXHONOTII.

Od¢inifinui ONOHEHT:

MPOPEKTOP 3 HAYKOBO-AOCIAHOT poboTH

Ta MDKHApOJIHUX 3B’ SI3KiB ; ~
YepkachbKoro aepkaBHOTO / /
TEXHOJIOT1YHOI'0 YHIBEPCUTETY
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