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AKTYaJIbHICTH TeMH

KoHKYpeHTOCIPOMOXKHICTh CyYacHHX BHPOOHUYMX MIANPHEMCTB Yy Oymb-saKid
ramy3i MpOMHCIOBOCTI 6arato B 4OMY 3aleHUTh Bil TEMITiB BIIPOBA/UKEHHS Ha HUX
HaliCyJacHIMX IHTENEeKTyalbHUX, LUPPOBUX | MEpeXeBUX TEXHOJOrIH, sKi
J03BOJISATE 3HAYHO 30UTBLINTYH MPOMYKTHUBHICTE | HAMIHHICT TEXHOJOTIYHUX CHCTEM,
MiZABHIIUTH SIKICTh BUTOTOBIEHO! mpoxykuii. [TepemyciM po3BHTOK 1BOro Hampsmy
YIOCKOHANEHHs BHPOOHMYMX CHCTEM TNOB’S3aHMM i3 peaizamiero KOHIEMLIiH
Inmyctpii 4.0 Ta «po3ymMHOro BUpPOOHULTBa», fKi 0a3ylOThCS Ha BHKOPHCTAHHI
XMAapHUX TEXHONOTIH 1 Kibep-Qi3MUHHX CHUCTeM Ui KepyBaHHS MPOLEcaMy
XKUTTEBOIO IMKITY BUPOOIB y pexuMi pealibHOrO 4acy Ta NOKIMKAaHI y MaiibyTHEOMY
CIIPHATH CTBOPEHHIO TakK 3BaHUX «Oe3JIFOQHUX 3aBOIBY.

Ta HesBaxkaroum Ha Te, IO 32 JAHOIO TEMATHKOIO B YCbOMY CBIiTi MPOBOAMTHCS
3a CHpPHSHHS MEPEeNOBUX IMPOMHCIOBHX MiAMPHEMCTB BEJIMKA KUIBKICTh HAayKOBHX
HOCHIIKEHb, sKi CHpAMOBaHi Ha TMOWYK e(EeKTHBHUX 3axOMdiB 1 3acobiB g
KEpyBaHHs PI3HOMAHITHMMH OpraHi3aiiffHO-TeXHIYHUMM BHPOOHHYAMH 00’ €KTaMH,
€MMHUH MiAXiJ 10 BUpIIEHHS NBOrO 3aBAAHHA IUE HOCI BiACYTHiH, BpaxoByIOUH
YHCIIEHHI BI/IMIHHOCTI y mpoleci BIpoBakeHHs KiGepHETHYHUX CHCTEM Ha KOXKHOMY
3 MiINPUEMCTB, 5IKi BATOTOB/ISIOTH BUCOKOTEXHOIOTUHY MPOMYKIiO Ta 3aIliKaBIeH] y
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NOCTIHHOMY HapONIyBaHHI TEMIIB BUPOOHHMITBA, 30KpeMa, HaNpHKiIaj, 3a paxyHOK
CTBOPEHHs THYYKMX aBTOMATHYHHX JiHii 1 poOOTH30BaHMX TEXHOJNOTIYHHUX
xommurekcis. Omke, HampsaM AuceprauiiHux nocrmimkeHb €BceeBa B.B. €
AKTyaIbHMM, OCKUIbKM BiH TOB’A3aHMiI i3 BHpIilIEHHAM HayKoBOI NpoOIeMH
[iBULIEHHS e(QEKTUBHOCTI aBTOMATH3allii BUPOOHWYMX MiANPUEMCTB LUIAXOM
BIOCKOHAIEHHS IMPOLECIB KepyBaHHS CKIaJHUMH OpradizauiiHo-TeXHIYHUMU
BUpOOHHUMME 00’€KTaMH 3a PaxyHOK PO3pOOKM KOMILIEKCY MOJENEH, METOMIB I
TEXHOJIOTT, a TAKOX AITOPUTMIYHOrO Ta mporpaMHoro 3abesnedyeHHs Ha 6asi xibep-
(hi3MYHUX CUCTEM.

JlocmipkeHHsl, pe3ylbTaTH SKUX BHKJIAZeHI B aguceprauiiiHii  pobori,
MPOBOAMJINCS  BIANOBIZHO [0 JAepXKOHOUKeTHUX  HAYKOBO-JOCHIAHMX  poOir,
BHKOHAHUX Y XapKiBCHKOMY HAL[lOHAJIbHOMY YHIBEPCHTETI palioeNeKTPOHIKH, B AKHUX
aBTOp OpaB y4acTh IK BUKOHaBellb: « TeopeTHYHi OCHOBH CTBOPEHHS MEPCIEKTHBHUX
KOMIIOHEHTIB MiKPOEIEKTPOMEXaHIYHUX CHUCTEM Ta TEXHOJOTiH X BHPOOHHLTBA»
(IIP Ne0108U002216); «TeopeTHuHi OCHOBH MiKPOEIEKTPOMEXAHIYHUX CHUCTEM,
(JIPNe 0110U002594); «CTBOpeHHSI €KCIEePUMEHTATBHUX 3pa3KiB  KOMIIOHEHTIB
MiKPOCHCTEMHOT TeXHiKH /15 BUPOOHUUTB 3 iHTENEKTyalbHUMH BJIACTHBOCTAMH 1 iX
snpoBamkenHs» (P Ne 0113U0003582);  «CtTBOpeHHsT  MiKpOONTOENEKTPO-
MeXaHIYHUX 3aco0iB 71 IHTENEKTyalbHUX TEXHOJOIIYHHMX CHCTEM IIPOMHCIIOBOIO
oGnanHaHHs Ta pobGortorexnikmy (JIPNe 0115U002433), «bescknamanbHi TrHydYKO-
KOPCTKI KOHCTPYKUII 31 3MiHHOIO KOHOIrypaui€ro s MiKpOCHCTEMHOI TEXHIKH Ta
iHTenexkTyanrsHuX pobotiBy (AP Ne 0117U002529), mo TakoX MiITBEpAKYE
aKTyaneHICTE pobOTH.

Crynins 0oO6rpyHTOBaHOCTI i /JOCTOBIpHOCTI HAYKOBHX MO0JI0KEHD,
BUCHOBKIB i pexomenaaitiii, chopmyaboBaHux y aucepranii

BukoHaHi aBTOpPOM HOCHTiKeHHs 0a3yloTbcA Ha BCEOIYHOMY Ta PETENBHOMY
orNsAAl HAYKOBHX 1 MPUKJIAAHHX JOCATHEHb Yy rajly3i MeTomiB i mozeseil po3pobku
kibep-Qi3UuyHUX CUCTEM 1 IX BIPOBAIKEHHS HA ITPOMMUCIOBUX IIANPUEMCTBAX. Y
nuceprauii BU3HAUYeHa CYKYIHICTh 3aBJaHb [yl JIOCATHEHHS OCHOBHOI MeTH
nucepraniiinoi poboru. OTpuMaHi aBTOPOM TEOpPETHYHI Ta IIPAKTHYHI pe3yJbTaTH,
BUKJIAJIeHI y aAuceprauifiHid poOoTi, MaloTh AOCTaTHIM piBeHb OOIPYHTOBAHOCTI
BHACHIJJOK BHKOPUCTaHHS BEeNMKOI KiBKOCTI Cy4aCHHUX TeOpii i MeTOAiB HayKOBHX
JIOCIiJKeHb, 30KpeMa Teopii MYJIBTHCHCTEM i MOHOcHCTeM, Teopil rpadis, Teopii
MHOXMH, Teopii posmmpenoi ¢opmu bekyca-Haypa, Teopii 6a3 3HaHb, MeToiB
bopmMani3oBaHOr0 TpeACTaBIeHHA CHCTEM, METOMIB  TEOPETHKO-MHOKHHHOTO



NpeCTaBlIeH s, METOIB CTPYKTypH3alil Ta Teopii amapary peryispHHX CXeM i
ANTOPHTMIYHUX anre6p, iH(OIOTiYHOT JIOTiKHM MPeMKATIB i METOMIB CHHTE3Y, TeOpil
CHCTEMHOT'O aHaJIi3y TOLIO.

JloCTOBIpHICTh pe3yJIbTaTiB JOCHi/DKeHb 3abesledyeTbcs MiATBEPIDKSHHIM
TEOPETHYHUX PE3YJIBTATIB y MOJIEIIOIOUHX Ta eKCIIEPUMEHTAIbHUX AOCIIKCHHSX, a
TaKOK JOCTaTHIM piBHEM anpoOartii Ta OCBITJIEHHAM y HAYKOBHX BHIAHHAX.

HayxoBa HOBH3HA pe3yJIbTATIB A0CHIKEHD

V mucepraniiiniit poGoTi BHpilleHa aKTyajlbHA HayKoBa Ipobiema po3pobku
TEOPETHYHMX OCHOB CTBOPEHHS METOAiB, MoOJeNeH 1 TeXHONOrii KepyBaHH:
mporecaMy B CKJIAIHHMX OpraHi3allifHO-TeXHiYHMX BHpOOHMUMX ob'ekTax Ha 6asi
KiGep-diznyHux cucTeM y pamkax peanisamii 3acan kouuenii Inmycrpii 4.0. OcHoBHI
y3arajbHeHi HOBI HayKoBi pe3ynbrat €Bceesa B. B. monsArarots y HaCTYIHOMY.

Bnepue: '

— 3aNpONOHOBAHO  ApXITEeKTYPHO-NIOTiYHY MOIENb JEKOMIIO3MLII  Kibep-
(hi3sMUHOrO KepyBaHHs MpOLEecaMH B CKIAJHHX OpraHi3aliliHO-TEXHiYHMX 00’eKTax,
0 Ja€ MOXJIMBICTh TPENCTABHTH KepyBaHHA IPOLECOM Y BHITIAALI EIHHOTO
indopmariiinoro mpocropy, skuii 06’emHye B cobi Qisuuni, KibepHeTwuHi Ta
CTpaTeriyti cKiazoBsi;

— 3aIpOTIOHOBAHO  B33a€EMOIIOB’A3aHi METOJM KepyBaHHs IpONECaMH B
oprasizaiiifHo-TexHiYHHX 00 €KTaX fK JIOTiYHO y3rO/UKEHI TOCTiAOBHOCTI MPAHHATTS
pilrenp, KoTpi GopMyroThCst Ha (i3HYHOMY PiBHI 32 JIOTIOMOTOIO anapaTHUX 3aco0iB;

— 3aNPOIIOHOBAHO TEXHOJIOTIK Po3pobKkH Kibep-hi3sHIHAX BUPOOHUYUX CHCTEM,
SKa JI03BOJIE NPEACTABHTH IX CTPYKTYpY SK JIOTIYHO IOB’S3aHY IOCITIZOBHICTH
ANTOpUTMIB (YHKI[IOHYBAaHHS KOKHOTO PiBHA, IO JA€ MOXJIMBICTD pealisyBaTH
THYUYKICTh IPOLIECY KepyBaHHs OpraHizalifHO-TeXHIYHIM 00’ €KTOM;

—po3pobneno Mozmens Gopmaiizanii KiGepHeTHUHOT cKi1a0Boi opraxizamiiHo-
TeXHI9HOTO 06’€KTa, KA J03BOJISE MPEACTABUTH IIFOJHHO-MALIMHHUI iHTepdekHc y
BUTTIAN] B3a€MOINOB’s3aHuX OararopiBHEBUX rpaiyHHX eIeMEeHTIB 3 ypaxXyBaHHAM
nmapaMeTpiB 1 MoaiH;

— 3aNPOMOHOBAHO CTPYKTYpPHE TMpeJCTaBleHHs KiOepHEeTHYHOI CKIaJ0BOl
oprasizaliiHO-TEXHIYHOro 06’€KTa y BHITISAAI MAaTEMAaTHYHOTO OMHCY 3B’A3KiB Mix
OCHOBHHMH €JIEMEHTAMHU JIFOJMHO-MaIIHHHOTO iHTepdeiicy;

— po3po0lleH0 CHHTaKCHYHY Ta CEMaHTH4YHY MOJENl JEKIapaTHBHOI MOBH
BU3HAYEHHs Ta MaHIMMyJIOBaHHA JaHUMH TIpeaMeTHol obnacti, Onu3pkoi 10
MiIMHOXHUHHU TPUPOIHOT MOBH.



Yoockonaneno:

— MeTOJl MPEICTABIeHHs CTPYKTYPHHX CHCTEMHHMX Mogeiel Kibep-(izumuHoro
KEepyBaHHs, 10 I03BOIWIO (OPMAIi3yBaTH AMTOPUTMH (QYHKUIOHYBaHHS B CHCTEMHI
MoOJeNi, KU, Ha BIIMIHHY BiJl iCHYIOUMX, Aa€ MOKJIMBICTE ITOOY/IOBH CTPYKTYPHHX 1
nofieBrx Mojeneit GyHKIIOHyBaHHS OpraHizalifHO-TeXHIYHOTO 00’ €KTa;

— METOJI CHHTe3y 'alrOpUTMiB (QyHKLIOHYBaHHSA KiOep-(pi3HYHOro KepyBaHHS,
oo 703Bosisse 00’€mHaTH aIropuTMH (YHKIIOHYBaHHSI KOKHOIO piBHS KepyBaHHS
opraHi3ailifiHO-TeXHiYHIM 00’€KTOM B €IMHY cHCTeMy (YHKIIOHYBaHHsA, SKHMH, Ha
BifMiHY BiJl ICHYIOYHMX METOMIB, XO3BOJSE MiHIMI3yBaTH KilbKicTh omeparopiB i
CIOPOCTHTH  CTPYKTYpy CHCTeMH (yHKUIIOHYBaHHS OpraHizaliifHO-TeXHIYHOro
00’exTy;

— MOJIe/b JKHTTEBOrO IHUKIY KepyBaHHs OpraHi3aliifHO-TEeXHIYHHM 00’€KTOM,
110 Jla€ MOXKJIMBICTh aBTOMATH3YBaTH MPOLIEC KepyBaHHs KiOEPHETHYHOIO CKIIaZI0BOIO
opraHizariifHo-TeXHiIHOro 06’ €KTa.

Takox OTpuMaia MMOJANbIIMKA PO3BUTOK METOJOJIONIsS CHIHAIbHO-KOIOBOL
KOHCTPYKUil, Ha 0a3i sKoOi 3ampomOHOBaHUM MeToj rpadiuHOro mnpeacTaBIeHHs
KOHCTPYKLII KibepHeTHYHOI CK/Ia0BOI OpraHizaliiHo-TeXHIYHOro o0’eKra, AKHi, Ha
BiJIMiHY Bij iCHYHOYHX, HO3BOJIs€ BioOpa’kaTH B3a€MOJII0 OCHOBHHX €JIEMEHTIB
JIOIUHO-MALIMHHOTO iHTepdeiicy Wi peayKuii po3poOKu CTPYKTYpH.

MpakTuyHa WiHHICTH HAYKOBHX M0/I0KeHb, BHCHOBKIB i pexomeHjauliii,
chopmMyTbOBaHHX y AucepTauiiiniii podoTi

IpakTHYHe 3HAYEHHS OTPUMAHUX TEOPETUYHHX DE3yNbTaTiB AUCepTaliidHOl
poGoTH moniArae y po3poOui MeToniB i Mozenel KepyBaHHS MPOLECaMH y CKIAIHHX
Oprai3auiifHo-TEXHIYHHX BHPOOHHUMX 006’ekTax Ha 6asi kibep-GdizuuHuUX cHcTEM i
MiATBEPIDKYETHCS aKTaMH BIIPOBA/DKEHHs, KOTPi NOBOJATE KOPEKTHICTh TEOPETHIHHX
[OJIOXKEeHb JucepTanifHol podoTH, BUCOKY AKICTh po3po0ieHUX Mojiesiel | MeToIiB.

Pesynbrati aucepraniiiHoi poboTH peai3oBaHO y BHUIVIAAI [POrpaMHOrO
3abesnedeHHs «Cucrema po3poOKH KiOepHETHYHOT CKJIAOBOI IS aBTOMaTH3alil
OpoLeciB  KepyBaHHS OpraHisalifHO-TeXHIYHUM BHpOOHHYMM 00 ’eKTOM» Ta
BOpoBajukeHo y BHpoOumumit mpormec AT «Motop Ciup; TOB «HBII
«YKPIHTEX»», a Takok B OCBiTHIM mnpoumec KpemMeHUyNBEKOro HalioHaJIBHOTO
yHiBepcutery  iMeHi M. Octporpajacekoro,  XapKiBCBKOrO  HaliOHAJIBHOIO
yuiBepcutery imeni B. H. Kapasina, HamioHampHOro YyHIBEpCHTETY «3amopizbka
nojiTexHika». BukmaaeHi pimeHHs 3 po3poOKM CHCTEM aBTOMATH3allii TMpOIECiB
KepyBaHHS pPO3poOKoI0 Kibep-(Qi3UYHUX CUCTEM TAKOXK 3axuuieHi 9 aBTOPCHKUMHU
CBIIOLTBaMH.



BrnpoBamkenHs: po3pobieHux B aucepTauiiiHii poboTi mMeTomiB i Mojened B
MOJIEpHi3alli0 iCHYHOUYHMX i po3po0Ky MEepCHeKTHBHUX CHUCTEM KepyBaHHS IpoliecaMy
B OpraHizaliiHO-TeXHIYHMX BUPOOHHUYUX 00’€KTaX J03BOJISIE CKOPOTHTH Yac 3alycKy
BUPOOHUIITBA Ta ITiIBULIUTH HOTO MIPOIYKTUBHICTE | pUTMIYHICTb.

Amnpofanisi Ta NOBHOTA BHKJ/IAJEHHs! OCHOBHHUX pe3yJbTaTiB aucepTauii B
ony0/IiKOBAHMX NPALIAX

OCHOBHI HayKOBiI TMOJIOKEHHS, pe3ylbTaTH, BUCHOBKH Ta peKoMeHaauii
aucepTariifHol poOOTH OTPUMAaHI AaBTOPOM CaMOCTiHHO. 3a TeMow aucepramii
onmyOiKoBaHO 54 HayKOBMX Ipaui, Y TOMy 4Hcii: 22 CTaTTi y HayKOBHX BHIAHHSX,
IO 1HACKCYIOTBCA MIKHAPOJHHMM HaykoMeTpuuHuMH Oasamu (Scopus, Cross Ref,
EBSCO, Index Copernicus Towmio), 3 HuUX 18 y daxoBux BupaHHsix, 1 — y xypHaii
kareropii A, 1 — y 3apyObKHOMY HayKOBOMY TME€piOJWYHOMY BHAAHHI, LIO
IHIEKCYETBCSI Yy HayKOMeTpu4Hii ©Oa3i Scopus, 2 — y HayKOBHX IEpiOAUYHHX
BUJIaHHAX IHIIMX JepiKaB, 3 SKUX | cTarTd y nepioJudHoMy HayKOBOMY BHIAaHHI
kpainu €pponeiicekoro Coro3sy, 5 crareit HanMcaHi 6e3 cniBaBTOpiB; 9 CBIIONTB MpoO
peecTpalio aBTOPCHKOro mpasa YKpaiHd Ha TBip, 3 HUX 1 — Oe3 cniBaBTopiB. Kpim
TOr0, pe3yJbTaT! AUCEPTALIHHUX NOCHIDKeHb OIy0sikoBaHO y 23 Te3ax JonoBijael y
Marepianax pi3HOpiBHEBHX KOH(epeHLIiH.

Ony6nikoBaHi nmpauni IOBHOIO Mipoo BioOpaKaloTh MaTepialu AucepTaliifHol
pobotu. OcHOBHI pe3ynpTaTd AMceprauii 3m00yBaya mpoiuud anpobauito Ha
JIOCTATHIM KITBKOCTI MDKHApOJHHX HAyKOBHX, HAyKOBO-TEXHIYHHX 1 HAyKOBO-
IPaKTHYHUX KOH(EepeHLiH.

Ouinka 3micTy Auceprauii, i 3aBepuieHocTi i oopmenHs

Y nepwiomy posoini 3nobyBaueM BHUKOHAHO peTEeNbHHH aHalli3 Cy4acHOro
cTaHy po3poOk¥ Ta BHPOBA/DKEHHS HaA TPOMHCIOBHX IMiANMPHEMCTBAX CHCTEM
KepyBaHHs IpoliecaMy Y CKJIAIHUX OpraHi3alifHO-TeXHIYHUX BHPOOHHUMX 00’ eKTax
y paMKax KoHuenuii Immyctpii 4.0, 30KkpeMa BHSBIEHO OCHOBHI HEIOCKOHATOCTI
Mozeneil 1 MeToiB KepyBaHHA KiOep-(Qi3sHYHMMH BUPOOHUYMMHU CHCTEMaMH IIiJT Jac
BHKOPHCTAHHS X B yMOBaxX Cy4acHOI'0 BUPOOHHMIITBA, & TAKOXK BHABJIEHO BiIMiHHOCTI
Ta HENONIKM BIIOMHX apxXiTekTyp Mozenel Kibep-dizuyHux cucrem, sKi
BUKOPHCTOBYIOTECS JUI aBTOMaTHU3allil KepyBaHHsS IpollecaMHd B OpraHizauiiHo-
TexHIYHUX 00’ekTax. Ha OCHOBi BHKOHaHOro aHaizy CHOPMYILOBAHO METY Ta
3aBJIaHHA OUCEPTAIIHHUX TOCIiKEHB.

3anpornoHOBaHO  METOONIOTIF0  Ta  po3po0NIeHO  y3arajibHEHY  CXeMy
TEOPETUYHHUX, €KCIEPUMEHTAIBHUX 1 MNPaKTUYHHUX JOCHiIKeHb, AKi nependadyaroTh
po3pobKy HOBHUX i BIOCKOHAQIEHHs ICHYIOYMX MaTeMaTHYHMX METOMiB, MOJelnei,



TEXHOJIOrii, aIrOpHTMIYHOIO Ta TMporpaMHOro 3a0e3nedyeHHs  YIpaBIiHHA
oprasisariiHo-TexHiYHUMH 06’ ekTamMu Ha 6a3i Kibep-Qi3nYHUX BUPOOHWUUMX CHCTEM
JUIs PO3B’SI3aHHA 3aJadqi IMiJBUIIEHHSA MPOIYKTHBHOCTI Ta PUTMIYHOCTI BUPOOHHIITBA
BiJl BIPOBA/)KEHHS pe3y/IbTaTiB JOCIiIKEHHSL.

Apyzuii  po30in TPUCBAYEHO pPO3POONEHHIO AapXITEKTYPHO-JIOTIYHOT MOJemi
(AJIM) kepyBaHHs MpoliecaMH B CKJIQIHUX OpraHizaliifHO-TeXHIYHHX BHUPOOHHYHUX
o0’exrax Ha 0Oasi kiOep-(i3HuHUX cHcTeM. 30Kpema 3alpoIlOHOBAHO II’SITHPIBHEBY
nexommnosuuito AJIM, Bu3HaueHa CTPYKTypa KokHoro eramy AJIM kepyBaHHs, dKa
MICTHUTD JIOI'YHO B3a€EMOIIOB’3aHy MOCTIAOBHICTh (DYHKIIIOHAILHOIO, OpraHizamiiHo-
TEXHIYHOro eramiB i (i3MYHOI CKJIanoBOi Ta iHGoNOriYHOro, iHQoOpMamiiHOro it
AITOPUTMIYHOrO eTtamiB Ui KibepHeTHuHoi ckiamoBoi. Takok oOrpyHTOBaHO
HeoOXiHICTh BHKOPHUCTAHHSA CTpaTeriyHOrO eTaly Ha modaTrkoBomy etami AJIM
KepyBaHHsI MpollecaMH B CKJIAJHUX OpraHi3alifHO-TeXHIYHUX BHPOOHHMYHX 00’eKTaX i
3anmponoHOBaHo hopMai3arlilo BCiX piBHIB.

Ha 6a3i pospobnenoi AJIM 3ampomoHOBAaHO TEXHOJOTi0 PO3poOKH Kibep-
GisyuHNX BUpOOHHYMX CHCTeM, sika peali3oBaHa Ha 0a3l TEOPETHKO-MHOKXHHHOIO
npezcTaBiieHHs iH(GOpMaLiiHuX OJIOKIB 3a KOXKHHUM eTarnoM i piBHeM AJIM, a Takox
MeTOZiB X CTPYKTypH3allil, IO [JO3BOJIMIIO peai3yBaTH THYUYKICTh KepyBaHHs
MpolecaMy B OpraizaniiHo-TeXHiYHUX BUpOOHUYMX 00’ €KTax.

Tpemin po3oin muceprauiiiHoi poOOTH MICTHTH pe3yJbTaTH PO3pOOIIeHH:
METOIY CHHTE3Y alropuTMiB QyHKIIOHYBaHHS Ki0ep-(i3UUYHAX BUPOOHHYHX CHCTEM,
AKHA Ja€ MOXKJIMBICTh aBTOMATHU3YBaTH MPOIEC PO3POOKH y3araJlbHEHOTO alrOpUTMY
(GyHKUIOHYBaHHS TakMX CHCTeM Ul KepyBaHHS TMpOLECaMH B  CKIIAJHHX
OpraizaiiifHO-TeXHIYHUX  BHpOOHMYMX o0O’ektax. Jlng [poro  CHCTEMHY
GyHKLIOHATBEHY MOJENb BU3HAYEHO AK rpadiuHe Mpe/ICTaBlIeHHs, B SKOMY BY3JH —
00’eKkTH, 10 BiANMOBIZAIOTH €ranaM i piBHAM po3pobku KiGep-isHyHHX cucTeM, a
pebpa — kaHanH 3B’ A3KiB M)XK HUMH.

IIposenennit posrisn MeroniB dopmanizauii, MoOYIOBH Ta MepeTBOPEHHS
CTPYKTYp 1 anTOpUTMIB NOKa3aB, 110 A/l OIKUCY CTPYKTYPH Ta 3B SA3KiB y CHCTEMHHX
MOJIEJISIX MOYKHA BUKOPHCTATH Teopiro rpadis.

ITo6ynoBano rpad OOCATHEHHs TOJNOBHOI MeTH po3pobku Kibep-hizuunol
CHCTEMH, IPOBEJEHO JEKOMITO3MLi0 Horo piBHiB. IIpencrasneno rpad cucreMHoi
MOJIENTi OpraHi3amiiHo-TexHiuHoro eramy. Ha Ga3i 3anponoHOBaHOrO METOLY MOKHA
noOyTyBaTH KOMIUIEKC CHCTEMHHX MOJeleil OpraHizauiifHO-TeXHIYHOro eTamy s
aHali3y HOCHiZ)KEHb INPUHHATHX pilleHb Ha OyIb-SKOMy PpiBHI JIE€KOMIO3MILT.



Pospobneno rpadosi cucremui mMonene iHdosoriudoro #i iHdopmauiiHoro eramis
eTary Ta ONMUCaHO IXHI piBHI

HOns  dopmanizamii  cucreMHHX — Mojenedd  Oyso  3amnporoHOBAaHO
BUKODHUCTOBYBAaTH MATEMAaTHYHHN amapaT peryjsipHHX CXeM airoputMmy i
anroputMmigaux anredp. Ha 6a3i pospobnenoi Mo dopMatizalii CHCTEMHHX
MojeJiel nmpejicTaBleHo anredbpalunuil omuc BCiX oneparopis i yMoB iX B3aeMonil y
BHTJIAZL anropuT™My (QyHKILIOHYBaHHsS Ha BCIX eTamax i piBHAX AEKOMIIO3HLIT Kibep-
¢bi3uuHOl BUpOOHUYOT CUCTEMH.

Y uemeepmomy po3dini aropom po3pobneHo METoIu Ta MOMEN aBToMaTH3allil
CTBOpeHHsS KiOepHeTHUYHOI CKIafoBOI I KepyBaHHA IIpoLEecaMd Yy CKJIAZHHX
OpraHi3alifHO-TeXHIYHHX BHPOOHHYIHX 00’ekTax Ha 0a3i kibep-(Qi3HuHHX BHPOOHHIHX
cucteM. Ha mnouaTrkoBoMmy eranmi L€l 4YacTMHM [MCEPTALlIMHMX JOCHIIHKEHb
tdhopmaiizoBaHo mpouec po3pobku KibepHeTHYHOI ckiagoBoi. i onmucy CyKyMmHOCTI
MpaBUJI i CTPYKTYPYBaHHSA JaHWUX B 00’€KTi MOJIEMIOBAaHHs PO3POOICHO CIOBHUK OMUCY
Ta TPaKTyBaHHs 0A30BHX MOHATH, SIKWNA CKIQJCHUH ISl MHOYKMHM KOHIIETIIii ySIBICHHS
00’€KTa MOJEIIOBAHHSL.

Hnst  peanizanii aBTOMaTH3auii pPo3poOKM ATUTHBHOrO Kibep-musaiiHy st
KEpyBaHHs IpPOLECaMH B CKJIAAHMX OpraHizaliiHO-TeXHIYHMX BUPOOHHMYMX 00’€KTax
po3po0JIeHO METOZ CHHTe3y Bi3yaldbHHX KOMIIOHEHTIB Ha 0asi anropurmy
byHKIiOHYBaHHsL, K Oyze 3abe3nedyBaTy MOBHOTY OMKCY BXiJHHX [aHHX, JIOTYHHUIA
B3a€MO3B’S30K MK HUMH Ta BJIACTUBOCTAMH OCHOBHHMX IapaMeTpiB, MpHTAMAHHHX
elleMeHTaM 00’ €KTHO-OPIEHTOBAHMX MOB BHCOKOI'O PiBHS IpOrpamyBaHHs i iHTepdeicy
KopucTyBaya. HaBeneHO CTpykTypHe MoOaHHS KiOepHeTHYHO! CKJIaIOBOI Ta 3B’SI3KIB
MDK AeSKAMH BHIUIEHMMH H yHIKanbHO imeHTH(IKOBAaHMMHM YacTHHAMH MpPEeIMETHOL
obnacti. Ins cripouteHHs rpadigyHOro mpeacTaBlieHHs B3aEMOJii MK HWMH Ha 6asi
OTpUMaHMX  IrOpUTMIB  (DYHKIIOHYBaHHA OyJ0  aJanToBaHO  METO/IOJIOrio
Koncranraiina. [pynTyrounce Ha crienu®ili 3aBaaHb AOCHIKEHHS Ta BUXONIIH 3i
CKJIaHOCTI Bi3yalbHOro npeicrasiieHHs iHpopmauil Ta 1i KilTbKOCTi, 3ampornoHOBaHO
BHKOPHCTOBYBATH METOJOJIOTI0 CHTHATBHO-KOIOBOI KOHCTPYKIIil, sIKa MpeICTaBIISETHCS
B OJIOKOBOMY BHIVISI, JIe KOJkeH OJ0K € MomyseM, ToOTO MOZeNb BiHOCHH iepapxii
Mixk hopmamu Kibepckiaanoroi Kibep-(hizuuHol BAPOOHHUYOI CHCTEMH.

Ha 6a3i 3armponoHOBaHOr0 MaTeMaTU4HOrO OITKCY, & TAKOXK rpadiuHuX eIeMeHTIB
Y BHUTTISZI HaBeJIeHUX CHiBBiIHOILIEHD, OYIO MpoBefeHO (OPMAIBHMI ONMC 3HAYEHD i
THTBICTUYHUX 3MIHHMX», SKi BiMOBIiNaOTh OIKCY BIACTUBOCTEH 1 MOJIH BIACTHUBUX
dbopmi 1 rpadiuauM enemenTam iHTepdeiicy pospobHuKa.



OrpuMani pe3yibTaTH JO3BOJATH CIIPOCTUTH IpOLEC pO3poOKH KibGepHEeTHYHOI
CKIIaJI0BOI Kibep-(hizuyHol BHPOOHHYOT CHCTEMH, 3a0e3MMeYnTH aBTOMATH3allilo JaHOro
TIpolIecy 3 METOKO CKOPOYEHHS Yacy peasti3alii MporpaMHHX pillieHb.

Iamui po3din nuceprauiiHoi poOOTH NMPUCBIYCHO BHKJIAJCHHIO PE3y/IbTaTiB
pPO3pOOKKM CHHTAKCHYHOI Ta CEMAHTHYHOI MoIeled MOBH BH3HAYEHHS H OIHCY
MOJIEJIIOBaHHS KiOEpHEeTWYHOI CKJIaIoBOI Ui KepyBaHHSA MPOLIECAMH B CKJIaIHHX
opraHizauifHO-TeXHIYHMX BHpoOHMuYMX 00’ekTax Ha ©Oasi  kibep-¢iznuyHux
BUPOOHUYHX CHCTEM.

Byio po3pobiieHo crietianbHy MOBY, IO NMOEJHYE B cOO1 IIPOCTOTY CHHTAKCHUCY
i onucy paHuX, sika noOynosaHa Ha 0a3i OMM3BKOI A0 NMPHPOJHOI MOBH, LIO HA€
3pO3YMLIICTh 1 IHTYITUBHICTh BUKOPUCTAHHS KiOep-(i3UYHUX BUPOOHHYMX CHUCTEM, a
TaKOX TIpEACTABIEHHS MaHWUX MpeaMeTHoi o0yacTi, KOTpa MOJETIOEThCH, IS BCiX
y4acHUKiB. HaBemeHO OMMC CHHTakCcHUCy po3po0JIeHO0I MOBH MOJETIOBAHHS.
3o00pakeHo CHHTAKCHUHY JiarpaMy MOBHOI MOZesi, Ha OCHOBI AKOI 3alporoHOBaHO
METAOMHUC MoJiH, NoOyN0BaHO CHHTAKCHUYHY JiarpaMmy THIIIB NpeACTaBleHHS 3HAYeHb
inentudikaropiB. Po3pobnene mpencTaBieHHs I03BOJISE aNaNnTyBaTH METAOIUC 10
Oynb-sikoi 06’ €KTHO-OPIEHTOBAHOI MOBH, 110 JacTh MOXIIMBICTH po3poOHHKY Kibep-
Gbi3MYHEX BHPOOHWYMX CHCTEM pPO3IIUPIOBATH 0a3y 3HaHb i JO3BOIUTH CKOPOTHUTH
qac Ha po3pobky Ta Momudikauiro KiOepHeTHMHHOI CKJIamoBOI g KepyBaHHS
IIpolecaMy B CKIIaJIHUX OpraHi3alliiiHO-TEXHIYHUX BUPOOHUYMX 00’ €KTaXx.

Y wocmomy po3odini BuknaneHo pe3ynbTaTH eKCIIePHMEHTAIBHHUX JOCHIIKEeHb
3aMporoOHOBAaHUX AaBTOPOM HOBHX 1 YJOCKOHQJIGHHWH Mojeleil Ta METONIB, sKi
peamizoBaHi y BHIVILAI po3pobireHoro mporpamHoro 3abesneueHnss «Cucrema
po3pobku KiGepHETHUHOI CKIaJ0BOI I aBTOMAaTH3allii MpOLECiB KepyBaHH:
opraizaniifHo-TeXHIYHUM BUPOOHHYHUM 00’ EKTOM.

3anpoIroHOBaHO CTPYKTYPY CHCTEMH PO3pOOKH KiGepHeTHUHOT CKNaIoBOI s
aBTOMaTH3allii IpOUECiB KepyBaHHS OPraHi3aliifHO-TEeXHIYHUM  BHPOOHHYHM
o6’exToM, 06rpyHTOBaHO BHOIp cepeloBHIIA PO3POOKH Ta MOBH BHCOKOrO piBHS
nporpamyBaHHs. Po3pobieHo noriuHy CTpyKTypy 0a3u AaHMX, LIO MpeicTaBlieHa y
BHUTTIA/II MOJYIB, 5Ki BUKOHYIOTh MOBi/IKOBY Ta HAKOMHUYIyBalbHY (QYHKLII, a TaKOXK
peanisyioTb ismuHe 30epiraHHs [mabjoHIB 3 MiHIManbHOW 1 HeoOXimHOMO
CTPYKTYpPOIO KOXXHOT MOBH NpOrpaMyBaHHs JUIsd KOMILUIAUII MOPOXHBOIO IPOEKTY.
Hapeneno indopmaniiiny wmonens foBigkoBoi ©0asu gaHux s 36epiraHHs
cuHTakcucy Mo SQL, a Takox ¢isuuny momens jnoinkoBoi BJI mns 30epiraHHs
mabsoHiB  komaHn SQL. Pospobnena 3m00yBaueM  cucTeMa  [03BOIISE
aBTOMaTH3yBaTH IPOLEC YNPaBIiHHA pPO3poOKoI0 Kibep-hiznuHnX BUPOOHHUMX



CHCTEM 3 «HYJS», @ TAKOXK Ja€ MOXJIMBICTD aBTOMATH3YBAaTH TPOIEC yNPaBIiHHA
po3pobKoI0 KiGepHeTHYHOI CKIamoBOi Ui MOJEpHi3amlii Ta yIOCKOHANEHHS BXKeE
icHyrounx Kibep-(i3HuHUX CHCTEM.

Takox HaBeJeHO pe3yJbTaTH ampobailii 3aIpPOMOHOBaHAX METOMIB, MOJENeH i
po3pobiieHoro mporpamMHoro 3a0e3nedeHHs Ha MPOMMCIOBHX MiANPHEMCTBAX
Vkpainu, mo miaTBepIkyoTh IXHIO NPUKNAAHY CHPSIMOBAHICTh 1 JIOBOAATH BEJIAKY
NPaKTHUHY HiHHICTb.

Cnin Bim3HaunTH, mo pobora €sceesa B. B. siBisie co6oro 3aKiHYeHe Ta LilicHe
HAyKOBE [JOCIIKEHHS 3 9iTKOIO CTPYKTYpOIO Ta JOTiYHMM BHMKJIAJIEHHSIM Marepiaiy,
HaNMcaHa TEXHIYHO MpaMOTHO. BoHa y3arajibHIOE Ta PO3BUBAE JIOCIIIKEHHs aBTOpa,
pOBE/IEHI y paMKaX BUKOHAHHSA HUM HayKOBO-IOCTiTHHX POOiT.

OOcar Ta cTpykTypa poboTH, a Takox il oopmIeHHs BINOBIAIOTH BUMOTaM
010 aucepTaliil Ha 3H00yTTs HAYKOBOrO CTYTNeHs JIOKTOpa TeXHIYHMX HayK. CTuib
BUKIA[EHHS MaTepiajiB JOCHi/DKeHb, HAyKOBHUX TIOJIOKEHb 1 BHCHOBKIB Y
mucepTrauiiHiil poboTi B ninomy 3abesneuye X COpUAHATTA.

ABTOp BHKOPHCTAB [OCTATHIO KibKICTH JIiTEpaTypHHUX [UKEpel, a TaKoX
CydyacHy HAyKOBY Ta TEXHIUHY TepMiHoJorito. 3MicT i pe3ynpTaTd AucepTauiiHuX
JOCHIPKEHb BMKJIAJIEHO apryMEHTOBAaHO, TEOPETHYHI BHCHOBKH IIIATBEpIDKEHI 3a
pPaxyHOK iX NpakTHYHOI peasnizauii.

ABTopedepar aucepTallil MOBHICTIO BiANOBiAae 3MicTy aMcepTariiHoi pobory,
BUCBIT/IIOE OCHOBHI OTpHUMaHi pe3yJIbTaTH, 3p0bIeH] BUCHOBKH.

3ayBaskeHHs LIOA0 3MicTy AucepTanii Ta aBropedepary

Pazom i3 THM MOJKHA 3a3HAUYATH Taki HEJONIKM Ta 3ayBaKeHHs JI0
Jucepralliinol poboTu:

1.V Texcri muceprauiitnoi pobotu Ta B aBrOpedepari 3acTOCOBYIOTHCH
TMOHATTS «MaTeMATH4YHE YSBIEHHS» i CXOXIi CIIOBOCIIOJIYYEHHS, Y SKUX, BUXOJSIYHU 3
KOHTEKCTY BHKJIQJIEHOTO Marepialy AucepTauilHuUX NOcC]aiKeHb, Oyno © 6inbln
KOPEKTHO BUKOPHCTATH TEPMiH «IPEICTaBICHHA» YU KIIOJaHH».

2.V JesKkHX YacTHHAX TEKCTY JucepTauiiHol poOOTH, 30KpeMa y po3ainax 2-4,
HE 30BCIM 3p0O3yMUIMM € T€, YW MEBHI MaTreMaTH4HI BUPa3H, TEOPEMH, CXEMHU TOIIO
3alpOMOHOBaHi OCOOMCTO aBTOpPOM pOOOTH YW SAKiCh 3 HHX € BIIOMHMH Ta
BHKOPHCTaHi sIK OCHOBA Ul po3poOKM BlacHUX Mojeneil i MeToni. MoxHa Oyio 6
OIMBIN METABHO 11€ YTOYHUTH, 00 Mif Yac 03HAMOMIIEHHS 3 JUCEpPTAIli€l0 Y YHTada
He BHHHUKIO TIOTOYHOI HEOOXiHOCTi 3BepTaHHS [0 BHKOPUCTAHUX IKEpern
TOCHIIaHb.



3. Meron aexomIo3uLii apXiTeKTYpHO-JIOTIYHHX MOJeNell He € J0CTATHBO
hopmarizoBaHuM;

4. YV meroni npuHHATTA pimeHs (ctop. 129) 0GroBOPIOIOTHCS «CHIIBHI» Ta
«crabKi» 3B’A3KH, IPOTE CTYIIHB 3B’ S3KiB HE OMACYETHCS KiTbKICHO;

5.V posaini 4 nocuTh BEIMKHI 00°€M MaTepialy NPUCBSYYEThCA CTPYKTYPI
aUTHBHOrO Kifep-nusaiiHy, NpoTe caM TepMiH «KibGep-mu3aiiH» (OpPManbHO He
BBOJIMTHCSA | HE HOACHIOETHCS,

6. Ha crop. 204 mucepramii BiACyTHil 3HaK MEpeHOCY Y CIOBI «METaTaHUME,
110 YCKJIAHIOE CIIPHHMHSATTS 3MICTY HAaBEIEHOTO PEYEHHS.

7V uassi pucysky 6.8 (ctop. 275) norpi6Ho Gyno 6 BUKOPHCTaTH J0JATKOBE
YTOYHIOBAJIbHE CIIOBO CTOCOBHO CJIOBOCHONY4YeHHs «30epiranus SQL», ockiibku 3
hopMy.TIOBaHHS HaBENEHOI HA3BH HE 30BCIM 3pO3yMiN0, TIPO MO came HAETHCS — IO
KOMaH/IH, 3allUTH, 99 PO CHHTAKCHC.

8 Xoua y mepeniky CKOpO4YeHb i OPHUCYTHS po3muppoBKa ckopoueHHs «T3»
(«TexHiuHe 3aBNAHHSY), 3TiOHO 3 MpaBUIaMHM OMOPMIEHHS IHCepTALIHHHAX pobir
HeoOxinHo Oymo 6 maBecTw ii i y Tekeri camoi jmcepranmii mig uac mepuioro
BUKopHCTaHHA. Te ik came crocyerbes ckopouenns «I1I1» (mporpamuuii mporykr).

Takox y mepemiky ckopoueHs HaBeneHo mossauenHs «CKB/I», a Y TeKCTi
3aMiCTh HHOTO BUKOPHCTAHO cKopoyeHHs «CVB]».

9. Ha pucynky 6.35 morano BHIHO TIO3HAYeHi mudpamMu  O3MIIL, 110
TIOSICHIOIOTE  CKJIAJl aBTOMATH30BaHONO poOOYOro MiCIs oOmeparopa KepyBaHHS
TiipaBIiYHOrO TIpeca, y MOJEpHi3aLii IKOro aBTop HpaB yuacTs.

10. Ha crop. 328 y nepmomy myHKTi BHCHOBKIB 0 po3airy 6 Ipyre pedeHHs!
«3 ormimy Ha Te, MO PO3poGieHAa CHCTEMa JO3BONSE...» € HENOBHHM, TOMy He
PO3KPHBAE MOBHICTIO TyMKH aBTOpA.

11. Ha »xane, poboTa He mo36aBieHa NESKAX CTHIICTHYHHX HETOUHOCTEH i
IIOMHJIOK, Ha 5Ki BKa3aHO aBTOpYy.

Ho aBropedepary mmceprauiiinoi po6orh 3000yBaya TaKOX € mAedKi
3ayBa)KEHHS, a caMe:

1. Ha sBopoTi ofknammukm 3a3HabeHo, mo Hesmopor 1. 1II. € «HaykoBHM
KePIBHUKOM» pOoGOTH, X04a JuIs JOKTOPCEKOT muceprauii Tpeba 6yJo BkasarTH ioro sk
«HAYKOBOI'O KOHCYJTGTAHTa.

2.Ha crop. 4 HexopekTHO ChOpMyYITEOBAHO CIIOBOCTIONYYEHHS «IIpaKTHYHE
SHAYCHHA  OTPHMAaHAX  TEOPETHYHMX  PE3yNILTATIE  MiATBEPIKEHO  aKTAMM

BIPOBAJDKEHHS Ta NOBOASTH KOPEKTHICTh TEOPETHYHUX IIOJIONKEHD JuceprauiiHol
poOOTH...».



3.V Tekcri aBrOpedepary Gyno 6 mouinsHo HaBecTH iHTEpdeiic po3pobieHoro
MPOrpamMHOro 3abe3ledYeHHs, HATOMICTh HACTINBKH JETANBHHN OIUC CHHTAKCHC
3aMpornoHOBaHOI MOBH MOKHA Oyi10 6 HE HABOIWUTH.

Ilpore, 3a3HaveHi HeNONIKH Ta 3ayB@KEHHS HE BIUITMBAIOTh HAa 3aralibHWiA
BUCOKWMI HAyKOBMI piBeHb BHKOHAHWX JHCEpPTAlliiHUX OCIIi/KEHb, Ta MOXHA
3pOOMTH BHCHOBOK, IIO NOKTOpChKa AHceprauis €Bceesa B. B. € 3aBepmenomo
HayKOBO-ZOCIIZHOK po60TOI0, B AKill OTPHMaHi HE 3aXMINEHH] paHille HOBi HAYKOBO
oOrpyHTOBaHI pe3y/ibTaTH, IO B CyKYINHOCTI BHUPINIYOTh aKTyalbHY MpOGIeMy
PO3pOOKHU TEOPETHYHHX OCHOB CTBOPEHHS METOJIB, MOZIENIet i TeXHOMIOTiT KepyBaHHs
npolecaMl y CKJIaOHUX OprafisaiiifHo-TeXHiYHMX BHpOOHHMYHMX 00’ckTax Ha 6asi
Kibep-(hisHaHEX cHCTeM y paMKax KoHnenmii IamycTpii 4.0.

Bucnosok mozo BignmoBixnocTi qucepranii cneniabHoCTi

HAuceprauiiina po6oTa BUKOHAHA y BiANOBIZHOCTI 10 HACTYNHMX MyHKTIB, L0
3a3HaveHi y nacmopri creriansHocti 05.13.07 — aBTOMaTH3aMis MPOLECIB KepyBaHHS:

2) popmanizanis 3aBraHb KepyBaHHS CKIAJHAMM OpraHi3aliifHO-TeXHIYHHMH
00’€KTaMH Ta KOMIUICKCAMH, PO3POOIIEHHsS KPHTEpilB OIiHIOBAHHA AKOCTI iXHBOTO
GbYHKIIOHYBaHHS;

4) inpopmaniiine Ta mporpamue 3abesneuenHs ACK (aBromarn3oBaHuX
CHCTeM KepyBaHHS) OpraHi3alilHO-TEXHIYHMMHI 06’ €KTAMHM T4 KOMILIEKCAMH;

8) po3po0neHHss MeTOAiB MOJEMOBaHHS i IUIAHYBaHHS, MATEMATHUHOTO,
AIOPUTMIYHOrO i IPOrpaMHOr0 3a0e3NeYeHHs 3afad aHaIi3y/CHHTE3y CKIaTHHX
PO3IOAINEHUX y NPOCTOpi THYYKHX IHTETPOBAHHX CHCTEM, IO BIPI3HAIOTHCS
GispaHUME MpUHIMNAME peatizallii, KOHCTPYKTHBHOIO T4 TEXHOJNOTIYHOK 6azamu
BHKOHAHHA, CKIagoM (QyHKIIOHaIbHMX 3aco0iB 1 yCTaTKyBaHHS, TEXHIYHHM
NPA3HAYEHHAM 1 METO/IaM¥ KePyBaHHs Ha PI3HUX PIBHAX i€papXiuHOi CTPYKTYpH.

3araibHi BUCHOBKH.

Hucepranis €sceeBa Brnagucnasa B’sdecnaBoBrua € 3aKiHYeHOIO HayKOBO-
JOCIAHOK POGOTOI0, CHPSIMOBAHOK HA BHPIIIEHHS BAXITHBOL HayKOBO1 mpobreMu
Po3pobku edexTuBHOT cTparterii apromMaTH3amii mporecis KEpYBaHHA CKJIAJHUMH
OpraHi3aui#HO-TEXHITHUMH BUPOGHHYHMH 06’ €KTAMH IUISXOM peaizanii KOMIUIEKCY
MoJeNel, METOMIB TpoLeciB KepyBaHHs i TeXHOOTI] Ha 6a3i Kibep-diznunux cucrem.
3a aKTyalbHICTIO TeMH, CTyINeHeM OOGTPYHTOBAHOCTI Ta JOCTOBIPHOCTi Pe3yJIbTaTiB,
HayKOBOIO HOBH3HOIO Ta IPaKTHYHMM 3HA4Y€HHSM IMpEICTaBleHa HCepTamiiiHa
pobora BimnoBimae mymkram 9, 10, 12 i 13 «ITopsinKy TPHCY/DKEHHS HAayKOBHX
CTyTIeHiB», a ii aBTop €BceeB Bnamucnas B’sgecaBoBry 3aCllyroBy€ TIPHCYIHKEHHS




HAyKOBOTO CTYyIEHs MOKTOpa TEeXHIYHMX HayK 3a croemianpHicTio 05.13.07 —
aBTOMAaTH3allid MPOIECiB KepyBaHHS,

Odiuiiauit OrOHEHT:

TOKTOp TeXHIYHUX Hayk, mpodecop, ]
pekTop CXiqHOYKpaTHCEKOTO HAl[iOHAIBHOTO  —
yHiBepcuTeTy iMeHi Bonomumupa : O. B. Ilopkysan
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