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Pedepar:

1. Inceprauiiina po60Ta NpUCBSY€HA PO3POOLi KOMITIOTEPHOI HEMPOMEPEXKEBOI CUCTEMU MiATPUMKU MIPUIHSTTS
pimeHs y npotieci 6ypiHHs HaQTOTra30BUX CBEPAJIOBUH. AKTYaJIbHICTb NOCTiI>KEHHS 3yMOBJIEHa BUCOKOIO
IVHaMIiYHICTIO TEXHOJIOTIYHUX N1apaMeTpiB OypiHHS, 3HAUHUMU 00CSITaMU TeJIEMETPUYHUX JAaHUX Ta HEOOXiJHICTIO
OIIEPATUBHOIO BUABJIEHHS NI€PEAABAPIMHUX CUTYaLlill y pEXKUMI peasibHOro yacy. MeToo aucepraniiiHoro
IOCIIiIKeHHs € MifBuileHHs eeKTUBHOCTI Ta 6e31exu rnpoiecy 6ypiHHs HadTOra3oBUX CBEPIJIOBUH LIJISIXOM
PO3pOOKYU Ta BIIPOBAJIKEHHSI KOMITIOTEPHOI HEMPOMEPEsKeBOi CUCTEMU MiATPUMKU MPUNHSTTS PillleHb, 10
6asyetbcs Ha riopugHiit CNN-LSTM cTpyKTypi OJ1s1 IpeAUKTUBHOI ifeHTudikaLii nepenaBapiiHuX cUTyalii Ta
iHTesIeKTyaIbHOI ONTUMI3allii MeXaHiYHOI BUAKOCTI MPOXOJKU. Y po6OTi IPOBELEHO aHai3 Cy4yaCHUX

KOMITIOTEPHUX CUCTEM MOHITOPUHIY OYPiHHS, METOJiB MAlIMHHOTO HaBYaHHS, Iepu@epiliHuX Ta XMapHUX



obunciieHb. Po3po6s1eHO MaTeMAaTUYHY MOZEJIb IIPEeICTABIEHHS IIpoLecy OypiHHS y BUTIISAA] 6araToBUMIpHUX
4acoBUX PsZiB Ta cOOPMOBAHO CTPYKTYPY BXiIHOIO BEKTOPY O3HAK IJIs1 HelipomepeskeBoro aHamizy. O6rpyHTOBaHO
3aCTOCYBaHHS riopunHoi apxitektypu CNN-LSTM, sika noegHye MOXKJIMBOCTI 3TOPTKOBUX MEPEX 1010 €KCTPaKLIii
IIPOCTOPOBUX O3HAK Ta PEKYPEHTHUX CTPYKTYP IJIs1 MOZEJIOBAaHHS 4YaCOBUX 3aJIEXKHOCTEN. 3alIpOIIOHOBAHO
CTPYKTYPY KOMITIOTEPHOI CUCTEMU MiJTPUMKU IIPUIHSTTS pillleHb, 10 BKJIIOYAe MOYJIi 3060py, I0NepeaHbOI
00pOo0KY, aHaJli3y Ta iHTepIpeTaljii TeJleMeTPUYHUX JaHUX. Po3po6sieHo anropuTmu inenTudikauii nepegaBapiiiHux
CUTYyallill HA OCHOBI iMOBiIpHICHOTO BUBe[leHHs Softmax Ta MaTreMaTU4HOro QiibTpa XMOHUX CIIPALIIOBaHb.
PeanizoBaHO MOJ€JIb TPOTrHO3YBaHHS MEXaHIYHOI IBUAKOCTI IPOXOJKYU Ta aJITOPUTMHU MOIMIYKY ONTAMAJIbHUX
peskuMiB OypiHHS. OCHOBHI pe3yJIbTaTh OTPUMAHO i3 3aCTOCYBaHHSM METO[IiB MAIIMHHOTO HaBYaHHSI, Teopii
4acoBUX PsZiB, HEIPOHHUX MEPEX, MaTEMAaTUYHOI'O MOZEJIIOBAaHHS Ta €KCIIEPUMEHTAJIPHOTO TeCTyBaHHS. HaykoBa
HOBH3HA OZ,€P>KaHMX PE3yJIbTATIB M0JIsIrae y po3pooLi MeTOAy aJalTUBHOI ifeHTudiKalii nepeaBapiiHux
CUTYaLlil1, yIOCKOHAJIEHHI METOLVKY arperatii rineprapaMeTpiB aHAJIITUYHOrO spa Ha OCHOBI baieCiBCbKOI
onTUMi3allii, a TAKOK PO3BUTKY MeTOZiB POpMyBaHHS 6araTOBUMIDHUX BEKTOPIiB O3HAK i OLiHIOBaHHS HaiIHOCTI
IIPOTHO3iB ITYYHOTO iHTeeKTy. [IpakThYHe 3HaueHHS POOOTH MOJISra€ Y CTBOPEHHI MPUKJIaIHOTO [IPOrPaMHOT0
3abe3neyeHHs Ha OCHOBI FastAPI Ta Mogesel rIM60KOro HaBYaHHSI 1151 ONIPALIIOBAHHS TEJIEMETPUYHUX JAHUX
OypiHHS. Po3po6sieHi anroputMu J03BOJISIIOTE BUSIBJIITH O3HAKU [IPUXOIIJIEHHS KOJIOHY, [TOTJINHAHHS PO3YMHY Ta
IHIIKMX NlepeaBapiiHUX CUTYalliil Ha paHHIX eTalax po3BUTKY. Peasi3oBaHi CTPYKTYPHi, aIfOPUTMIYHI Ta
iHTep@ericHI pilleHHs BIpoBagKeHi y HapdanbHUM npouec IODHTYHI. PesynpraT fucepTauniiHoi po6otu
arpo60BaHO y HAYKOBUX IyOJIiKallisfX Ta NOMOBiAsIX HAa KOHPepeHLisx. EkciepumenTanpHa anpobaliis minrsepania
eeKTUBHICTb CUCTEMU IIPU BUSIBJIEHHI IlepeJjaBapiiHUX CUTYalliil Ta MifTPUMLi IPUMHSTTS pillleHb Y [poLeci
OypiHHS HaTOra30BUX CBEPAJIOBUH.

2. The dissertation is devoted to the development of a computer neural network decision support system for the
drilling process of o0il and gas wells. The relevance of the study is o6ycnosnena the high dynamics of drilling
technological parameters, large volumes of telemetry data, and the need for oneparusnaoro detection of pre-
emergency situations in real time. The purpose of the dissertation research is to improve the efficiency and safety
of the oil and gas well drilling process through the development and implementation of a computer neural network
decision support system based on a hybrid CNN-LSTM structure for predictive identification of pre-emergency
situations and intelligent optimization of the rate of penetration. The study analyzes modern computer systems for
drilling monitoring, machine learning methods, edge and cloud computing approaches. A mathematical model for
representing the drilling process in the form of multidimensional time series was developed, and the structure of
the input feature vector for neural network analysis was formed. The use of a hybrid CNN-LSTM architecture,
combining the capabilities of convolutional neural networks for spatial feature extraction and recurrent structures
for modeling temporal dependencies, was substantiated. A structure of the computer decision support system
including modules for collection, preprocessing, analysis, and interpretation of telemetry data was proposed.
Algorithms for pre-emergency situation identification based on probabilistic Softmax inference and mathematical
false alarm filtering were developed. A model for predicting the rate of penetration and algorithms for searching
optimal drilling modes were implemented. The main results were obtained using machine learning methods, time
series theory, neural networks, mathematical modeling, and experimental testing. The scientific novelty of the
obtained results lies in the development of a method for adaptive identification of pre-emergency situations,
improvement of hyperparameter aggregation methods for the analytical core based on Bayesian optimization, as
well as further development of methods for forming multidimensional telemetry feature vectors and assessing the
reliability of artificial intelligence forecasts. The practical significance of the work lies in the creation of application
software based on FastAPI and deep learning models for processing drilling telemetry data. The developed
algorithms make it possible to detect signs of drill pipe sticking, mud losses, and other pre-emergency situations at
early stages of development. The developed structural, algorithmic, and interface solutions have been
implemented in the educational process of IFNTUOG. The results of the dissertation were tested through scientific
publications and conference presentations. Experimental validation confirmed the effectiveness of the developed
system in detecting pre-emergency situations and supporting decision-making during the drilling of oil and gas



wells.

Jep>kaBHu#M peecTpaniiiHuii Homep JiP: 0121U113584
IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKHU: [ndopmauiiiHi Ta KoMyHiKawiiiHi TexHOMOTii

CrpaTeriyHuii npiopUTEeTHUH HaNpsIM iHHOBALLiMHOI AisAJIBHOCTI: PO3BUTOK CydacHUX
iHopmaniitHuX, KOMYHIKALiTHUX TEXHOJIOTii1, pOOOTOTEXHIKA

ITiZCyMKH AOCHiI>KeHHS: HoBuil HANPSMOK y Haywi i TEXHiL

Iyo6sikarrii:

o IBanoryak O., Kepenko 1., Kysim C., I'ni6uyk A., & Imutpenoxk C. (2024). KonuenTyanisanis Helipomogesnein
3aja4 niaATpuMKy npuiiHATTA pimens. Herald of Khmelnytskyi National University. Technical Sciences,
335(3(1), 78-87. https:/ /doi.org /10.31891 /2307-5732-2024-335-3-11

e [BanoT4ak O. HOBiTHI KOHLENTyaJIbHi OCHOBU pea’i3allii METOMOJIOTII Ta CTpaTerii iHTeJIeKTyalbHOI M TPUMKU
IIPUIHATTS pilleHb B polieci OypiHHS HadTorazoBux ceepasioBuH B Ykpaini. Herald of Khmelnytskyi National
University. Technical Sciences, 361(1), 175-183. https://doi.org /10.31891/2307-5732-2026-361-23

e IBanoT4ak O. ExcrieprMeHTasbHI pe3ysbTaTy Ta Bajlifallisd Mogesen IHTeIeKTyaabHOI CUCTEMU MTiZTPUMKI
npuiiHaTTs pimens (ICIIIIP) y npoueci 6ypinHsa HadToBUX cBepAsioBuH. Bueni 3anucku THY imeHi B.1.
BepHazcbkoro. Cepis Texniyni Hayku, N26 3a 2025, https:/ /doi.org /10.32782 /2663-5941,/2025.6.2 /21

e IBaHOTHaK, O. 2026. Po3po6ka riopuaHoi HeiipoMepexkeBoi Mogeni CNN-LSTM niis iHTeneKkTyanbHoi
ONTHMI3allii Ta paHHBOT'O IPOrHO3yBaHHs yCcKianHeHs y npoueci 6ypinas HI'C. Herald of Khmelnytskyi
National University. Technical sciences. 363, 2 (Mar. 2026), 125-134. DOI:https://doi.org /10.31891 /2307~
5732-2026-363-16

HayKkoBa (HayKOBO-TE€XHiYHa) IPOAYKILiSL: nporpamHi IpOJyKTH, IPOrPAMHO-TEXHOJIONYHA JOKYMEHTaLLis
ComniasibHO-€KOHOMIYHA CIPSIMOBAHICTD: Ni/iBUIIEHHS aBTOMATU3A1lii BUPOOHUYMX TIPOLIECIB

OxoponHi gokymeHTH Ha OIIIB:

BrnipoBagkeHHs pe3yJIbTaTiB AHUCePTalii: Bnposamkeno

3B'A130K 3 HAYKOBHMH TEMaMH:

VI. BizoMmocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. bBannypa Bikropis BanepiiBHa

2. Viktoriia Bandura

KBasigikamis: k. t. u., gom,, 05.11.13
InenTudikarop ORCID ID: 0000-0003-3143-0946
JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: [BaHO-DpaHKIBCHKMIA HALLIOHAIBHUIT TEXHIYHMIA YHIBEPCUTET

Ha(TH i razy
Kopg 3a €IPIIOY: 02070855
Micue3HaxoaKeHHS: By Kapnarchka, [Bano-®Ppankischbk, 76019, Ykpaina

dopma By1acHoOCTI:



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I1o-6aThKOBI:

1. BoBHa Osnekcanap BomoguMuposuy

2. Oleksandr Vovna

KBasigikamis: n. 1. n., npodecop, 05.13.05

InenTudikarop ORCID ID: 0000-0003-4433-7097

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: HaujoHanbHuii aBiauiitHuil yHiBepCcUTET
Kopg 3a €IPIIOY: 01132330

Micue3Haxoa>KeHHs: npocnekT Jlio6omupa 'yzapa, Kuis, 03058, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBiTH i HayKy YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. lIBauny 'enHaniit I'puropoBuy

2. Hennadii Shvachych

KBasidikamnis: 1. 1. ., npodecop, 05.13.05
InenTudgikarop ORCID ID: 0000-0002-9439-5511
JoparkoBa indpopmamuist:

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOM: HaujoHanbHuMil TEXHIYHMI yHiBepCUTET "JIHIIPOBCHKA

MoJITexHika"

Kopg 3a €IJPIIOY: 02070743

Micuesnaxo;pxeunﬂ: npocriekT JImutpa SIBopHuubkoro, [JHinpo, JJHinpoBceKkuii p-H., 49005, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. lllexeta Bacunw IBaHOBUY



2. Vasyl I. Sheketa
KBasigikamis: x. 1. v., npodecop, 05.13.06
ImenTudikarop ORCID ID: 000-0002-1318-4895

HoparkoBa iHpopMamisi: Web of Science Researcher ID: F-7207-2019;
https://scholar.google.com /citations?hl=uk&user=kAYKTYIAAAAT;
https:/ /www.scopus.com/authid /detail.uri?authorld=8342928100

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOH: [BaHO-DpaHKiBCHKMIA HALIOHAJIBHUI TEXHIYHMI YHIBEPCUTET
Ha(TH i razy

Kopg 3a €IPIIOY: 02070855

Micue3HaxoaKeHHS: ByJ1. KapniaTceka, IBano-®paHkiBcek, 76019, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictrepcTBo oCBiTH i HayKu YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs

BaacHe IlpizBume Im'st I10-6aThKOBI:
1. Ilix Bomogumup SpociaBoBud

2. Volodymyr Pikh

KBasigikamis: k. t. u., gom., 05.13.05
InenTudikarop ORCID ID: 0000-0001-9420-5522
JoparkoBa iHpopmanist: https://www.scopus.com/authid /detail.uri?authorld=57194426734

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOH: [BaHO-PpaHKiBCHKMIA HALIOHAJIBHUI TEXHIYHUI YHIBEPCUTET
Ha(TH i razy

Kopg 3a €IPIIOY: 02070855

Micue3HaxoaKeHHS: ByJ1. KapniaTceka, IBano-®paHkiBcek, 76019, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

ImentTudikarop ROR: He zacrocoyerbcs

VIII. 3aKkJIl04Hi BiZoMOCTi

BaacHe IlpizBume Im's I10-6aTbKOBI Menbruyyk Crenan [BaHOBUY
TOJIOBH paju

BnacHe IlpizBume Im's I10-6aTbKOBI Menbruayk Crenan [BaHOBUY
rOJIOBYIOYOTO Ha 3aciJaHHi

BignmoBimasibHuH 3a IIi,I[I‘OTOBKy IBanoTyak Osiekcanap Mukosanosud
00JIiIKOBHX JOKYMEHTIB

PeecTparop IOpueHko TetsiHa AHaToJiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




