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KIIKBK:



Hampsm ¢inancyBanss: 2.1 - pyHIaMeHTasbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS

I>xepedio dinancyBanHs: 7704 - BlacHI KOWITH, KOWITY HigIIPUEMCTB, yCTAaHOB, OpPraHisalii, ¢pisnuHoi 0co61 Ha BUKOHAHHS

ininiaTuBHUX pOGIT

daxTrynmii o6csar dpinancyBaHHs 3a 3BiTHHH eTam: 868.000 TUC. IpH.
5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

HaykoBi 3acagu noGymoBu posnogineHux 6OaratopiBHeBux cucteM (PEPC) KOHTposo, yIOpaBiiHHS Ta [AiaTHOCTYBaHHS
TEXHOJIOTTYHUMU 00’€KTaMU i nporecaMu (BKJIOYAUX reoiHPopMallilfiHi cucTeMu) Ha 6a3i HOBITHIX KOMITIOTEPHO-iHTErPOBAHUX

TEXHOJIOTI} Ta IPOMUCJIOBOTO IHTEPHET peuen

Ha3sBa po6oTHu (aHrJI)

Scientific foundations for the construction of distributed multi-level systems (RBRS) for control, management and diagnostics of
technological objects and processes (including geographic information systems) based on the latest computer-integrated
technologies and the industrial Internet of things

Pedepar (yxp)

O6’eKT [OCIIIKeHHS: TeOpPeTUWYHi Ta IMPUKIALHI NPO6JIeMU PO3PO6JIEHHS METOMIB MapaMeTpPUYHOi MiarHOCTUKH TEeXHiYHOTO
CTaHy ra3olepeKkayyBaJIbHOTO arperary Ha 6asi AMCKPUMIHAHTHOTO aHasi3y, [AiarHOCTUYHI O3HAaKM BiOpaALifHOIO CTaHY
rasrnepeKkayyBajbHOrO arperaTy, MOHOYAaCTOTHUN KOPUCHMIA CUTHaj B iHQOPMaLiflHUX CHCTEMaX, iHBEPTOPHI CTaHIii KaTOZHOTrO
3axX1CTy TPyOOIIPOBOZIB, iMiTaLliliHi MOZEJi CUCTEM YIPaBJIiHHS TEXHOJIOTIYHMMU 00’eKkTamMu, (isuyHi Ta iHdopmaniiiHi npouecu
KOHTPOJIIO BUTOKIB 3 TPy6onpoBogiB. Mera po6oTu: Po3po6sieHHS Ta BIPOBA/IKEHHS HA 00'€KTaX HAPTOra3zoBOro KOMILJIEKCY Ta
MIPOMMUCJIOBOTO BHPOOHHMIITBA arapaTHO-IIPOrPaMHUX 3aCO6iB pPO3MOiIEHNX CHCTEM MOHITOPHHTY, KOHTPOJIO, YIPAaBJiHHS i
JiarHOCTHKN OOG'€KTiB Ta NpoueciB Ha 6a3i po3po0JeHMX HAyKOBUX 3acaf, AJs iX Mmo6ygoBM Ta CydyacHuX iHpOpMaliiHuX
TEXHOJIOTiN. MeToau NOCiIKeHHS Ta anapaTypa: MeTOAU MaTeMaTUYHOTO MOJEIOBAHHS Ta €eKCIEPUMEHTAIbHUX JOCIiIXEHb B
3aayax [iaTHOCTMKY, KOHTPOJIIO Ta VIPABIiHHS; BEHBJIET-TIEPETBOPEHHS; METOOM JUCKPUMIHAHTHOTO aHajlidy; MeTOAU
OLIiHIOBaHHSl XapaKTEPUCTUK; ONPALIOBAHHS CUTHAJiB B pEXMMIi pealbHOro 4acy; MeTOOU OCHOBU Teopii cucrem Ta
ABTOMATMYHOTO YIIPaBJIiHHSA, METOAU €JIEKTPOMATHITHUX Kisl i 11ppoBoi 06podKMU CUrHAMIB, MaTEMAaTUYHi METOAU OOCHiIKEHHS
onepauiil; METOOM iMITallifHOTO MOJEJIOBAHHS; METOAU KOHTPOJIO (i3ndHMX Ta iHpopMauilHUX mpoueciB. s BUpileHHS
HayKOBO-TEXHIYHOi 3afjayi IPOEKTYBaHHS CHUCTEMHU [iarHOCTYBaHHS TEXHIYHOTO CTaHy Tra3olepeKayyBajJbHOIO arperary,
MIPOBEJIEHO aHaJi3 iCHYIOYMX METOHIB aHalidy Ta OOpOO6KM CUrHailiB. PO3IJIsIHYTO Taki MeTOAH, K nepeTBopeHHs Pyp’e, meTogu
JIMCKPUMIHAHTHOTO aHaji3y, BeWBJIeT-TIEPETBOPEHHS], WITyYyHi HEWPOHHI Mepexi, AUCKPETHO-KOCHUHYCHE IepeTBOPEHHS Ta
aBTOKOpesAaliiiHi PyHKLii. JOCHiIKEeHO MOKJIMBOCTI KOXXHOTO 3 METO/iB, BUSIBJIEHO, IO KOXKEH 3 HUX MOXXe 3abe3redyBaTu
00poOKy Ta aHaji3 Ha BiAmoBimHOMY eTami. [TokasaHo, 110 /AJIsSI TOYaTKOBOI O6POOKY CHUTHAJiB MOXHa BuKopucToByBaTu JKII Ta

aBTOKOpeJIsILiiHI QYHKL], TOTiM aHali3yBaTH ix 3a JOMOMOTrOI0 IlepeTBopeHb Pyp’e Ta BEMBJIETIB i OCTATOUHUI aHAJI3 TT
Pedepar (aHrI)

Object of research: theoretical and applied problems of developing methods of parametric diagnostics of the technical state of
the gas pumping unit based on discriminant analysis, diagnostic signs of the vibration state of the gas pumping unit, single-
frequency useful signal in information systems, inverter stations of cathodic protection of pipelines, simulation models of
control systems of technological objects , physical and informational processes of controlling leaks from pipelines. Purpose of
work: Development and implementation of hardware and software distributed systems of monitoring, control, management and
diagnostics of objects and processes on the basis of the developed scientific foundations for their construction and modern
information technologies at the objects of the oil and gas complex and industrial production. Research methods and equipment:
methods of mathematical modeling and experimental research in diagnostic, control and management tasks; wavelet transform;
methods of discriminant analysis; methods of evaluating characteristics; signal processing in real time; basic methods of systems
theory and automatic control, methods of electromagnetic circuits and digital signal processing, mathematical methods of



operations research; simulation modeling methods; methods of control of physical and informational processes. To solve the
scientific and technical problem of designing a system for diagnosing the technical condition of a gas pumping unit, an analysis
of existing methods of signal analysis and processing was carried out. Methods such as the Fourier transform, discriminant
analysis methods, wavelet transform, artificial neural networks, discrete cosine transform, and autocorrelation functions are
considered. The possibilities of each of the methods were studied, it was found that each of them can provide processing and
analysis at the appropriate stage. It is shown that DCT and autocorrelation functions can be used for the initial processing

Inpexc YIK: 681.51; 681.52, 621.4.001.4:681.2;681.5;621.3, , , 681.5:622.323
Kozau temaruunux py6opuk HTI: 50.43, 55.42.81.31, 20.54.02, 36.16.44

6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Hassa nmpoaykuii (ykp): HaykoBi 3acagyu no6ygoB1 po3nofisieHnx 6araTopiBHEBUX CUCTEM (POPC) KOHTPOJIIO, YIPaBIiHHS Ta
IiarHOCTyBaHHS TeXHOJIOTIYHUMU 06'€KTaMH i ITpoliecamMu (BKII04auu reoinopMaliiiHi cucremn) Ha 6a3i HOBITHIX

KOMIIIOTEPHO-IHTETPOBAHUX TEXHOJIOTIH Ta IPOMUCIIOBOTO IHTEPHET-peYen

Hassa npoaykuii (aur.i): Scientific principles of construction of distributed multi-level systems (dmls) control, management and
diagnostic of technological objects and processes (including geo-information systems) based on the latest computer-integrated
technologies, etc intellectual internet of things

OuikyBaHi pe3ysbTaTi: Bupobu TexHiuHi, MeTonu, Teopii, MeTonnyHi JOKyMEeHTH
T'amyss 3actocyBaHHs: HaTorasosa, OCBIiTHSI, €eHepreTu4Ha

Onuc npozykuii (ykp): V 3Biti 3 HaykoBoi po6oTtu Kadenpu ITTC N2 nepsk. peectp. 0121U113500 «HaykoBi 3acany no6yoBu
posnofinenux 6araropisHeBux cucteM (PEPC) KOHTpOIIO, yIIpaBIiHHS Ta 4ialHOCTYBAaHHS TEXHOJIOTIYHUMHU 06 €KTaMH i
Mpolecamy (BKJIIOYalouy reoinopmaliiiiti cucremu) Ha 6a3i HOBITHIX KOMITIOTEPHO-I{HTETrPOBaHMX TEXHOJIOTIN Ta IPOMHUCIIOBOTO
iHTEpHET-peveit», o BUKOHYBanack y nepiof 3 01.09.2023 no 30.06.2024 p.p. po3IJISIHYTO BUPIIIEHHS aKTyaJlbHUX HAYKOBO-
TexHiYHUX 3anay. 1. Ha 6a3i Boropoguancekoro JIBYMI' Ha KC-39 «V-TI-V» BnockonasneHo CAY I'TK-25i nisixom po3po6Ku
JIOJIaTKOBOT'O TEXHIYHOTO i IIporpamHoro 3a6e3nedenHs. Ha ocHoBi iHpopmariii mpo TexHosorivyHi i BibpoakycTHyHi mapameTpu
po6otu I'TK-25i 6y710 NpUHATO pillleHHs 3aCTOCYBaTH AUCKPUMIHAHTHUI (JTiHIAHMI) aHai3 17151 BUBHAYEHHS AiarHOCTHUYHO]
03HaK4 TexHiyHOro crany ['TK-25i 3 BUKOpHUCTaHHSM Pe3yJIbTaTiB CIIOCTEPESKEHb 3a 3MIHOIO HOTO TEXHOJIOTIYHUX I1apaMeTpiB B
npoleci excrutyaTauii Ta BibpaliiiHuX i akyCTUYHUX MTPOLECIB, MO CYIPOBOIKYIOTh poboTy ['TK-25i, 115 TphOX 1OT0 CTaHIB.
TexHiuHi cTaHU «HOMIHAJIBHUN», «TIOTOYHUN» Ta «JedeKTHUI» 06yMOBIIoBanucs nepiogom excrutyatauii ['TK-25i. Tlpu npomy
BM3HAYEHHS AiarHOCTUYHOI 03HAKM HE BUMarae J0JaTKOBOI BUMiPIOBA/ILHOI anlapaTypu i 3aCHOBYETLCS HA CTAaTUCTUYHIM 06poOLi
TEXHOJIOTIYHHUX i BIOpOaKyCTUYHUX XapaKTEPUCTUK, 3aPEECTPOBAHUX YAOCKOHATIEHUMH IITaTHUMU npunagamu CAY. [Ipu
PO3pOoO6Li METOAY [iarHOCTYBAaHHSI BUKOPUCTOBYBaJacs BUOipKa TEXHOJIOTTYHUX [TapAaMETPiB Ta BiOpaLitHUX i aKyCTUYHUX

xapakrepucTtuk ['TK-25i Ha KC-39 «Y-II-Y» TpuBasicTio oHas 4-py POKHU [1JIs1 TPbOX MOT0 TEXHIYHUX CTaHiB.

ConjianpHO-eKOHOMIYHa cipsimoBaHicTk HTII: ExoHOMIst eHepropecypciB, IlinBuineHHs npofyKTUBHOCTI npat, IlinpuimeHHs
aBTOMAaTHU3allii BUpOOGHUYMX NPOLIECiB, 3a6e3redeHHs IPOMUICIIOBOCTI UM HACEJIEHHSI HOBUM BUJIOM iH(dOpMaliitHO-

KOMYHIKaLliiHUX ITOCJIyT

Cragis 3aBepmenocti HTII: 3git mo HIAJIKP

Buposamskenns HTII: BnposamkeHo

CTpoKH BIpOBaJ)KEHHS:

Bupo6HuK npoayKuii: IBaHo-OpaHKiBChbKUI HalliOHAJIBHUI TeXHIYHUI YHiBepcuTeT HadTH i rasy
Cno>kuBavi NpoayKIii:

IlepcneKTHUBHI pUHKHU:

IIpaBa iHTe/IeKTyasIbHOI BJIACHOCTI: 3a JOroBOpamu

®opmu Ta ymoBH nepegaui npogykuii: CriinipHi HIJIKP
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