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Pedepar:

1. Y nuceprauiiiziil po60Ti po3po6seHO MoJieli, METOY Ta iHpOopMalliliHy TEXHOJIOTiI0 aHaJIi3y eHepro30epesKeHHs
Ha METanyprifiHuX NigIpueMCTBaX, Ki 3a6e31e4aTh BUPillleHHSI HAyKOBO-TIPAKTUYHOI IPOOJIEMU YIIPaBIiHHS
[IpoLiecaMy €Hepro3oepeskeHHs 3 ypaxyBaHHSIM JUHAMIKY €HEeProCcloKUBaHHS, EKOHOMIYHUX Ta €KOJIOTTYHUX
pu3uKiB. OCHOBHI pe3yJbTaTy poboTH. 1. Briepiue 3anpornoHoBaHO KOHLENII{0 NifiBUILEHHS! eHepro3depeskeHHs Ha
MEeTaIypriiHOMY MiJIIPUEMCTBI Ha OCHOBI iH(pOpMaLifHOI TEXHOJIOTII yIIPaB/IiHHS NIPOLieCaMi €Hepro3depesKeHHs,
Ha OCHOBI 5IKOi pO3p00JIEHO NIOCTiAOBHICTh 3aBAaHb, IO SIKOi BXOOUTb TEXHOJIOTISl €KCIIPEC-E€HEeProayiuTy,
3HIDKEHHS TOXUOKY ITPOTHO3YBaHHS €HEProCIIO>KUBAHHS, Bidyasli3allis BilXx1yieHb BiJ, HOpPMaTUBHUX [IOKA3HUKIB, 110
Jla€ MO>KJIMBICTb IIOTNIEPEIKAaTA €KOHOMIYHI Ta €KOJIOTIYHI PU3UKU. 2. B pe3ysibTaTi eKCIpec-eHeproayguTry Ha

OCHOBI J@aHUX PO NMOrogUHHE crokuBaHHA esnekTpoeneprii « JHITTPOCTIELICTAJIb» i 11iHOBUX 30H AE€Hb-Hi4 6YJIO



[I0OKa3aHo, SIK MOXKHa OTPUMATU €KOHOMIYHUI e(EKT Bif, 3a0I1aI)KEHHS €HEPIOCIIOKUBAHHS 3 YPaxyBaHHSIM
L[iHOBUX 30H Ta JaHO BifnoBinHi pekomeHpauii. 3. [Ipu nobynosi Mopesell IporHo3yBaHHS B pOOOTi TPOBELEHO
IIOPiBHSIHHS JEKiJIbKOX apXiTeKTyp HEPOHHUX MepesX Ta 00paHo [1Bi HallKpalli, SKi JaloTh Hal6iIblly TOYHICTD
IIPOTHO3YBAaHHS €HEPrOCIOKMUBAHHS Ha N00Y BIEepe], — MOZEsIb HEJIHIHOI aBTOpeprecii 3 aIrOpUTMOM HaBYaHHS
Levenberg-Marquardt Ta mepesxa LSTM. EkoHOMiYHMIT eeKT BiJi BAKOHAHHS JaHOi pO6OTU YTBOPIOETHCS 32
PaxyHOK 3HM)KEHHSI 3arajbHoi IOXMOKU [IPOTHO3YBaHHS CIIOXKUBAHHS eJIeKTpOoeHeprii. 4. 3a pesysbTaTaMu
IOCJiIKeHHS BIINBY METE0(aKTOPIB (TeMIIepaTypH, OCBITJI€HOCTI) Ha MPOLLEeCH €HEProCIOKUBAHHS
METaJIyprilHUX MiANPUEMCTB 3p06JIEHO BUCHOBOK, 1[0 B 3MMOBHH IIEPio]] POKY €HEPTrOCIIOKUBAHHS 3HAYHO
3aJI€KUTD Bif] TEMIIEPATYPH i 30BCIM HE 3aJIEXKUTD Bill XMapHOCTI. [1Jof0 JIITHROrO nepiony MOXKHA TaKOXK
CTBEPJKyBaTH IPO 3aJI€5KHICTh €HEProCIOXUBAHHS Bifl TEMIIEPATYPH, ajle BOHA 3HAYHO cjadma. Y 3B'13Ky 3
KJIIMaTUYHUMU 3MiHamMU (LOpiYHE MiJIBULIEHHS TEMIIEPATyPU) PEKOMEHI0BAHO TPOBOAUTY MOHITOPYHT 3MiHU
TeMIIepaTyp, SIK 3aci6 eKOHOMiI Tpu po3irpiBi neyeil. 5. AHaJi3 €HEProCIOKMBAHHS Ta HA OCHOBI PEKYPEHTHOTO
aHaJIi3y MeTalypriiHoro mifpueMCTBa 32 CE30HaMU 3UMa-JIiTO [10Ka3aB, 110 JITHINA NEPios XapaKTepU3yeThC
6inbII0I0 [TepedadyBaHiCTIO, @ TAKOXK 3HAYHO BUIIMM ITOKa3HUKOM 3aTPUMKH, KU XapaKTepu3ye cepeiHii Jac,
KOJIM CUCTE€Ma MOJKe IIPOBECTH B O1/IbII-MEHII HE3MIHHOMY CTaHi. 6. YIO0CKOHaJIEHHS iH(POpMaLifHOI TEXHOJIOTii
MOHITOPUHTY €KOJIOTO-€KOHOMIUYHUX PU3UKIB METaTypriiHUX MiANPUEMCTB 32 PaXyHOK PO3po6KHU iHOII0TiYHOI
MOJI€JIi aHAJIITUYHOI TIaHeJli JO3BOJIUTh ONEPATUBHO PearyBaTyu Ha BiIXWJIEHHS Bi, HODMATHMBHUX [IOKA3HUKIB,
3aBISKMA YOMY BifiOy[leThCsl MiJIBUIILEHHS €KOJIOTIYHOI 1i€eBOCTI, 3a6€311€4€HHs] EKOHOMIYHO €(PEKTUBHOTO
(PYHKILIOHYBaHHS Ta CIIPUSIHHS PO3BUTKY TapPMOHIMHOI B3aeEMOJIii rpomMaiy Ta MiAIPUEMCTB METATyPriiHOTO
KOMILJIEKCY. MOHITOPHHT €KOJIOr0-€KOHOMIYHUX PU3UKIB JJO3BOJIMTh OTPUMATH Oislblll TOUHY BUXiZHY iH(opmallio
L7151 IPUIHSTTS YIIPaBJIiHCBKUX pillleHb 00 iX BIPOBAJI)KEHHS B YMOBax Pi3HOr0 HaBaHTa)XXEHHs 00J1affHAHHS Y

3B'I3KY 3 Pi3HOIO IHTEHCUBHICTIO BUPOOHUIITBA.

2. The dissertation work developed models, methods and information technology for analyzing energy
conservation at metallurgical enterprises, which will provide a solution to the scientific and practical problem of
managing energy conservation processes, taking into account the dynamics of energy consumption, economic and
environmental risks. Main results of the work. 1. For the first time, a concept for increasing energy conservation at
a metallurgical enterprise was proposed based on information technology for managing energy conservation
processes, on the basis of which a sequence of tasks was developed, which includes the technology of express
energy audit, reducing the error in predicting energy consumption, visualization of deviations from regulatory
indicators, which makes it possible to prevent economic and environmental risks. 2. As a result of the express
energy audit based on data on hourly electricity consumption of "DNIPROSPETSSTAL" and day-night price zones,
it was shown how to obtain an economic effect from saving energy consumption, taking into account price zones,
and appropriate recommendations were given. 3. When building forecasting models, the work compared several
neural network architectures and selected the two best ones that provide the highest accuracy in forecasting
energy consumption for the day ahead - a nonlinear autoregression model with the Levenberg-Marquardt learning
algorithm and an LSTM network. The economic effect of this work is formed by reducing the overall error in
forecasting electricity consumption. 4. According to the results of the study of the influence of meteorological
factors (temperature, illumination) on the energy consumption processes of metallurgical enterprises, it was
concluded that in the winter period of the year, energy consumption significantly depends on temperature and
does not depend at all on cloudiness. Regarding the summer period, it can also be stated that energy consumption
depends on temperature, but it is much weaker. In connection with climate change (annual temperature increase),
it is recommended to monitor temperature changes as a means of saving when heating furnaces. 5. Analysis of
energy consumption and based on recurrent analysis of the metallurgical enterprise by the winter-summer
seasons showed that the summer period is characterized by greater predictability, as well as a significantly higher
delay indicator, which characterizes the average time that the system can spend in a more or less unchanged state.
6. Improving the information technology for monitoring environmental and economic risks of metallurgical
enterprises by developing an infological model of the analytical panel will allow for a prompt response to
deviations from regulatory indicators, thereby increasing environmental efficiency, ensuring cost-effective



operation and promoting the development of harmonious interaction between the community and enterprises of
the metallurgical complex. Monitoring of environmental and economic risks will allow for more accurate initial
information for making management decisions regarding their implementation under conditions of different
equipment loads due to different production intensities.

Jep>kaBHHHM peecTpaniliHuii Homep JiP:
IIpiopuTeTHHH HANIPSIM PO3BHTKY HayKH i TEXHIKHU: [HdopMauiiiHi Ta KOMyHIKaLiiHi TeXHOIOTii

CrpareriyHuii npiopUTEeTHHH HaNPSIM iIHHOBALLiHHOI AisIJIBHOCTI: PO3BUTOK CydacHUX

iHpopmaLiiHUX, KOMYHIKaliTHUX TEXHOJIOTiA, pOOOTOTEXHIKN
ITizcyMKH ZOCIiI>KEHHS: HoBe BUpIlIEHHS aKTyaIbHOTO HAYKOBOTO 3aBIAHHS

Iy6sikamii:

e Jly6posin B. L., IOcekiB O. I. CTpykTypa iH(popMaliiiHoi TexHOJIOoTii yIpaBiiHHS NOPTQESIMU IPOEKTIB
eHepro3depeskeHHs Ha MeTaJypriiHux nignpueMcrsax // EnexTporexHika Ta esekrpoeHepretyka — 2019. -
Ne 4.

e Jly6posin B. L., IOcekiB O. I. YnipaBninHs nOopTdessMu IPOEKTiB eHEPro3depeKeHHs Ha MeTalypriltHuX
nignpuemctsax // Pagioenexrponika ta indpopmaruka. — 2019. — N2 2(85)

e JlyopogiH B. 1., IOcpkiB O. 1. Enepros6epeskeHHs Ta IiIBUILIEHHS] €HEPreTUYHOi e(PeKTUBHOCTI BUPOOHUIITBA Ha
MeTalyprinHux nignpuemcrsax // Hosi maTepianu i TeEXHOJIOrIi B MeTaIyprii Ta MamMHOOyayBaHHi. — 2019. -
Ne1

¢ A. Bakurova, D. Shyrokorad, A. Riabenko, E.Tereschenko, O. Yuskiv. Neural network forecasting of energy
consumption of a metallurgical enterprise // Innovative technologies and scientific solutions for industries.
2021. - Vol. 1 (15)

¢ A. Bakurova, E. Tereschenko, O. Yuskiv. Information system for monitoring economic and environmental risks
of the metallurgical enterprise // European Association of Geoscientists & Engineers, 16th International
Conference Monitoring of Geological Processes and Ecological Condition of the Environment, Nov 2022,
Volume 2022, p.1 - 5.

¢ A.B.bakyposa, [.O.[liBoua, C.I' Kiiiko, O.I. KOcbKiB. PeKypeHTHUMI1 aHAi3 €HeProCIOKUBAHHS METAYPriiiHOTO
nignpuemctsa. Cy4yacHU CTaH HAYKOBUX JOCJIIKEHb Ta TEXHOJIOTIN B IPOMUCIJIOBOCTI. — 2023. — N2 1(23).

¢ A.B.bakyposa, O.I. OcpKiB. AHai3 3a71€5KHOCTI €HEPTOCIIOKMBAHHS METAyPriiiHOTO MiANPUEMCTBA Bif,
meteodakropis. Information Technology Computer Science Software Engineering and Cyber Security.— 2024.
-Ne1

e A. Bakurova, O. Yuskiv The effect of noise on recurrent diagrams of energy consumption of a metallurgical
enterprise. Technology Audit and Production Reserves, 4(1(78), 11-16.

HaykoBa (HayKOBO-TeXHiYHa) MPOMYKILisl: TexHOIOri]; aHaNiTMYH] MaTepiany

ConiasibHO-eKOHOMIYHA CIPSIMOBAHICTb: NOJINIIEHHS CTaHy HABKOJIMIIHLOTO CEPEIOBUIIA; EKOHOMisl

€HEPropecypcis
OxopoHHi goKymeHTH Ha OIIIB:
BrnpoBaakeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'A30K 3 HAYKOBHMH TeMaMH: 0121U113264

VI. BizoMocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. BakypoBa AHHa BosiogumupiBHa

2. Anna V. Bakurova

KBasidikamis: k. ¢.-M. H., JOKTOp eKOHOMIYHMX HayK, podecop, 08.00.11

ImenTudikarop ORCHID ID: 0000-0001-6986-3769

JoparkoBa iHdopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOPUOHUYHOL 0C00H: HanionanbHuii yHiBepcuTeT "3anopisbka nosiTexHika"
Kopg 3a €IPIIOY: 02070849

MicueSHaxo,vieHHﬂ: ByJ1. JKyKoBCbKOrO, 6y, 64, 3anopixoks, 3anopi3bkuil p-H., 69063, Ykpaina
dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCUTETCHKUI

BiacHe IIpi3Buie Im'sa I1o-6aThKOBI:

1. Kiniko Cepriii ['eHaninoBuy

2. Sergiy G. Kiyko

KBasigikanis: 1. 1. ., nouenr, 05.13.22
InenTudikarop ORCHID ID: 0000-0003-4676-5722
JoparkoBa iHdpopmamist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0Cc00H: ITy61iuHe aKijioHepHe TOBapUCTBO "EJleKTpOMeTaTyprifiHuii

3aBoy, "JJHinpocnencrany” iMm. A.M. Ky3pmina"

Kopg 3a €IPIIOY: 00186536

MicueBHaxo,ereHHﬂ: ByJL. [liBIenHe moce, 81, 3anopixks, 3anopisbkuil p-H., 69008, Ykpaina
dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: 3aBOACHKUIL

VII. BizomocTi npo odinifiHuX ONOHEHTIB Ta PELeH3€HTIiB
OdiuiiiHi OIOHEHTH
BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. JlJozoBchKa Jlrogmusa IBaHiBHa

2. Lydmila I. Lozovs'ka

KBasigikanis: k.¢.-m.u., gou,., 01.05.02



InenTudikarop ORCHID ID: 0000-0003-2119-6703

JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: YKpaiHChKUI1 IePKAaBHUII YHIBEDCUTET HAYKH i TEXHOJIOTIi
Kopg 3a €IPIIOY: 44165850

Micuesnaxomxeunﬂ: ByJ1. JlazapsHa, 6yn. 2, JHinpo, JHinposcbkuii p-H., 49010, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBEpCUTETChKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. HoBoxxunosa MapuHa BonogumupiBHa

2. Marina V. Novogilova

KBasidikanis: 1.¢.-m.1., mpodecop, 01.05.02
InenTudikarop ORCHID ID: 0000-0002-9977-7375
JoparkoBa iHdpopmamuist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: XapKiBCbKMUIl HALIOHAJILHUI YHIBEPCUTET MiCHKOTO

rocriogapcraa imeHi O. M. bekeTtoBa

Kopg 3a €IPIIOY: 02071151

Micue3Haxoa>KeHHS: By YopHornasischbka, 6y7. 17, Xapkis, Xapkiscbkuii p-H., 61002, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHIBEPCUTETCHKUIL

PeuenseHTu

BaacHe IlpizBume Im's I10-6aTbKOBI:
1. CaBpanceka Asisia BosoguMupisHa

2. Alla V. Savranska

KBasigikanis: k. ¢.-m. 1., gor,., 01.02.01

InenTudikarop ORCHID ID: 0000-0003-0193-8722

JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: 3anopisbKuii HAL[iOHAIbHUI YHIBEPCUTET
Kopg 3a €IPIIOY: 02125243

Micue3HaxoaKeHHSI: By/. VHiBepCcUTETChKa, 6yi1. 66, 3anopixoks, 3anopisbkuii p-H., 69011, Vkpaina



dopma BiracHOCTI: JlepxasHa
Cdepa yllpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETChKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. HInmkaH"oBa 'anHa AHaToJIiiBHA

2. Ganna A. Shyshkanova
KBasigikamis: k. ¢.-m. u., fouenr, 01.02.04
Imentudikarop ORCHID ID: 0000-0002-0336-2803

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHIBEpCUTET "3aM0pizbKa MO TeXHIKa"

Kopg, 3a €IPIIOY: 02070849

Micueanaxo,u;meunﬂ: ByJ1. JKyKoBCBKOrO, Oy1I. 64, 3anopixoks, 3anopisbkuil p-H., 69063, Ykpaina

dopma BracHOCTI: JlepxasHa
Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu
InenTudikarop ROR:

CeKTOp HayKH: YHIBEPCUTETCHKUI

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pagu

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3aCiflaHHi

BizmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 pEeECTpallil0o HAyKOBOIi

OisSIIBHOCTI

Typnak Cepriit MuKosiaiioBuy4

Typnak Cepriit MukosanoBny

FOcokiB Onecs IropiBHa

VKpIHTEI

FOpuenko TetsHa AHaToJiiBHA



