O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0823U100285
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 15-05-2023

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Topcobkuii Bitamniit BikropoBry

2. Horskyi Vitalii V.

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi cHeniaJIbHOCTI: 141

Ha3Ba HayKOBOIi CIIeIiaIbHOCTI: EjieKTpoeHepreTyKa, eleKTPOTEXHIKA Ta EJIEKTPOMEXaHIKa

T'anyss / ranysi 3HaHb!

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHcCTy: 19-04-2023

CnenianbHICTD 32 OCBITOIO: TernoeHepreTuka

Micue po6oTH 3400yBayva: Inctutyt 3aranbHoi eHepreTuky HaujoHanbHoi akaziemii Hayk Ykpainu

Kopg 3a €IPIIOY: 04589627

Micuesnaxo,szeHHa: ByJI. AHTOHOBMYA, 6y7. 172, M. Kuig, 03150, Vkpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagHy (pa30Boi Cleniaai3oBaHOI BYEHOI paau). 1O 26.223.02
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [HCTUTYT 3aranbHOI eHepreTuky HaujoHanbHOI akagemii Hayk
YKpainu

Kopg 3a €IPIIOY: 04589627

Micue3HaxoaKeHHS: ByJI. AHTOHOBMYA, 0yZ. 172, M. KuiB, 03150, Vkpaina

dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHSI IOPHUAUYHOI OCOOH: [HCTUTYT 3aranbHOI eHepreTuky HaujoHnanbHoi akaziemii Hayk
Ykpainu

Kopg 3a €IPIIOY: 04589627

Micue3HaxoaKeHHS: ByJ1. AHTOHOBMYA, 6y71. 172, M. Kuis, 03150, Vkpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 44.31.45, 44.09.41

Tema guceprauii:
1. TpueranHuuil METOJ, TPOrHO3YBAHHSI IIOIIUTY HA EHEPTrOPECYpPCU

2. A three-stage method of forecasting the demand for energy resources

Pedepar:

1. O6’eKT HOCiI)KEHHS — CIIOXKUBAHHS €HEPreTUYHUX PECYPCiB, HEOOXiNHUX 1715 3a6€31e4eHHs (PYHKLiOHYBaHHS
€KOHOMIKM KpaiHM 3 ypaxyBaHHAM CTPYKTYPHUX Ta TEXHOJIOTIYHMX 3MiH, 110 IJIAHYIOTLCS HA JOBIOCTPOKOBY
nepcrexkTusy. [Ipegmer JOCIiIpKeHHs] — METOY Ta MOJI€JIi IPOrHO3YBaHHS CIIOKMBAHHS €HEPTOPECYPCIB HA TPbOX
iepapxiYHUX PiBHSAX €KOHOMIKU 3 ypaxyBaHHSM BILJIUBY CTPYKTYPU €KOHOMIKM Ta TEXHIYHOTO IIPOTPECY B PETiOHAx
Ta PETriOHAJIBHUX CEKLisIX EKOHOMIKY 33 BUAMU €KOHOMIYHOI AisIIbBHOCTI. METOIO IOCIIIIPKEHHS € PO3BUTOK
KOMIIEKCHOTO METOZly, MATEMAaTUYHOI MOZeJIi IPOTHO3YBaHHS MONUTY HA €HEPTeTUYHI PECYPCH IJISIXOM
Mogu@ikanii KOMIIJIEKCHOTO METOLy Ha OCHOBI JBOPiBHEBOi MO/IEJIi IPOTHO3yBaHHSI €HeProCIIOKMBAHHS 3
y3rOJPKEHHSIM OTPUMMAaHUX MTPOTHO3iB 3a 6e3iTepaliliHuM MEeTOLOM y3rOIPKEHHS IPOTHO3HUX PillleHb [AJ1S1 TPhOX
PiBHIB €EKOHOMIKH i3 3aIIPOMIOHYBAHHAM TPUETAIIHOTO METOy Ha OCHOBI TPhOXPIBHEBOI MOJI€JIi IPOrHO3yBaHHS

€HEProCIOXXMBAHHS Ta MOJBIMHUM Y3TOI)KEHHSIM OTPUMAHUX ITPOTHO3iB HA TPbOX i€epapXiyHUX PiBHAX. MeTonu



IOCJIIPKEHHS SIKi 6yJI0 BUKOPUCTAHO y POOOTi: CUCTEMHUI aHasli3 — 171 CTBOPEHHS CUCTEMU NTOKa3HUKIB
eHepreTNYHoi e(peKTUBHOCTI Ha TPhOX iepapxiyHUX PIBHSIX Ta iepapXiuHOi CTPYKTYpU MaTeMaTU4YHOI Mozei
IIPOTHO3YBaHHS €HEPrOCIIOKUBAHHS; HOPMAaTUBHUIM METOJ, — [IJI IPOTHO3YBaHHS CIIOKUBAHHS €HEPropecypciB Ha
iepapxi4HUX piBHAX €KOHOMIKM; METOJ, IPSIMOTO PAaXyHKY — IJIs1 IPOrHO3YBAaHHS [IONUTY Ha €JIEKTPOEHEPTil0
HacCeJIEHHSIM; MeTOJ, y3TOJ )KeHHS IIPOTHO3HUX PillleHb — 1711 IOIBIHOr0 6e3iTepaniitHoro y3ro/i>KeHHsI IPOTrHO3iB;
CTaTUCTUYHUI METOJ, — IJIS1 aHAJIi3y PETPOCIEKTUBHUX JAHUX Ta MOPIBHAHHS IIPOTHO3HUX PO3PaxyHKIB 3a
TEHJIEHIIiSIMM €HeproCIIOKMBAHHSI; PO3PaXyHKOBUH — [1J151 BUBHAYEHHS [TI0Ka3HMKA TEXHOJIOTIYHOI €HEPrOEMHOCTI,
KUY BUKOPUCTAHUY [IPY OOYMCIIIOBAHHI TOTEHLIiaJliB TEXHOJIOTIYHOTO €HEePro30epeKeHHs JJ1s1 CyMiCHOTO
BHPOOHHUILITBA TEIJIOBOi Ta eJIeKTPUYHOI eHeprii. TeopeTnyHe Ta IpakTUYHe 3HauyeHHs. PO3BUHYTUI KOMILJIEKCHUM
METOJ], 17151 TPbOXPiBHEBO] iepapXiuHOi CUCTEMU €HEPTOCIIOKUBAaHHS 6a3y€eThCsl HA JOCTYIIHUX CTAaTUCTUYHUX JAHUX
i € HalilHUM iIHCTPYMEHTOM IIPOTHO3YBAaHHS1 €HEProCIIOKMBAHHS, OCKIJIbKY Hala€ Y3roIpKEeHi IPOTHO3U Ha
BiZ[IOBIJHYX iepapXiyHUX PiBHAX. 3aIIPOIIOHOBAHUN [IOKA3HMK TEXHOJIOTIYHOI EHEPrOEMHOCTI IIPOAYKLi Ha
IIPUKJIaJi CyMiCHOTO BUPOOHMIITBA TEIJIOBOI Ta €JIeKTPUYHOI eHeprii BUKOpUCTaHUM y TPUPIBHEBIN Moei AJ1s
004K CJIEHHS TEXHOJIOTIYHOrO IOTEHIialy €eHEPro30€peXeHHS 3 ypaxyBaHHSIM €HEPreTUYHUX BUTPAT Ha
IIPUPOJOOXOPOHHI 3aX0H, 10 AO3BOJIMIJIO OOPATU €KOJIOTiYHO €(PEeKTUBHY TEXHOJIOTIIO CMAIIOBAHHS OPTaHidYHOTO
nanusa. HaykoBa HoBu3Ha: 1. PO3BUHYTO KOMIJIEKCHUI METO/I TPOTHO3yBaHHS MONUTY Ha €HEPreTUYHI PECYPCH,
KW/ Ha BiIMiHY BiJl iCHYI04OrO, 1a€ MOXKJIUBICTb OTPUMYBATH IIPOTHO3Hi PiBHI CIIOKMBAHHS €HEPrEeTUYHUX
pecypciB OgHOYACHO Ha TPbOX i€papXivHUX PiBHAX €KOHOMIKU: KpaiHa, perioHy, BUAY €KOHOMIYHOI IiSJIbBHOCTI B
perioHax; 2. Briepie po3po6JieHO TPbOXPiBHEBY MATEMAaTUYHY MOJI€JIb IIPOTHO3YBaHHS €HeProCIIOKUBAHHS, B SKil
3aIIPOIIOHOBAHO BUKOPUCTOBYBATH OJIHOTHUIIHI IOKa3HUKU eHepProedeKTUBHOCTI — eHEPrOEMHICTh BajlOBOI 10AaHO]
BapTOCTI IJ1s1 BiIIIOBiAHMX iepapxiYHUX PiBHIB 3 ypaxyBaHHSIM PEriOHAJIbHUX OCOOJIMBOCTEN €KOHOMIKY; 3.
AIanITOBaHO METO[, Y3TOIKEHHS IPOTHO3HMX PillleHb [1J1 MOABIMHOTO Y3TOIKEHHS Pe3yJIbTaTiB, OTPUMAHUX 32
IOTIOMOT0I0 pO3p006JIeHOI TPhOXPIBHEBOI MATEMATUYHOI MOIEJi IPOTHO3yBaHHS €HEeProCIIOKUBAHHS, LIJISIXOM
3aCTOCYBaHHS METOJy Y3TOJ KEHHS [IPOTHO3HYX PillleHb Ha BOX €Tarax: | — y3royi>keHHs1 CyMU €HEProCIIOKUBaHHS
3a BE]l B perioHi Ta perioHasbHOTO PiBHA 3 NOJAJBIIMM MiZICYMOBYBaHHAM PE3YJIbTaTIB 3a perioHamuy, I -
Y3TOJIKEHHSI CYMU IONEPEIHbO Y3rOPKEHNUX PErioHaIbHUX PiBHIB 3 HalliOHA/IbHUM,; 4. B MexXax po3po6sieHOro
METOJy /1J1s1 BU3HAUEHHS TeXHOJIOTIYHUX [10TeH11iaJliB eHepro36epeskeHHs Ha PiBHI BUPOOHUIITBA €HEPTOHOCITB
3aIIPOIIOHOBAHO BUKOPUCTATH HOBUH [1IOKa3HMK TEXHOJIOTIYHOI €HEPrOEMHOCTI, IKUI BKJII04a€e KoedilieHT
PO3IOLiNy CIiJIbHUX €HEePreTUYHUX BUTPAT Ha BUPOOHULITBO IBOX BUIiB €HEPrOHOCIIB, Ta BpAaXOBY€E KpPiM
€HepreTUYHNX BUTPAT B OCHOBHOMY Ta JOIIOMIKHOMY OOJIaIHAHHI Ile €eHepreTUYHi BUTpaTy Ha NPUPOJO0OXOPOHHI
3aX0/M 17151 3MEHIIEHHSI IIKiIJIMBOrO HaBaHTaXXE€HHS Ha JOBKi/IS. Pe3ynbTaTy HayKoBOi po60TH 6YJ10 BUKOPHUCTAHO
B [HCTUTYTI 3araspHOI eHepreTku HAH YKpainu npu miaroTosui Nporosuuin Ta 3ayBakKeHb: 10 IIPOEKTY CTPYKTYPU
IIPOTHO3HOTO NAJIMBHO-€HEPreTUYHOro 6ajyiaHCy YKpainu, po3po6seHoro MiHicTepcTBOM pO3BUTKY €KOHOMIKH,
TOPTiBJIi Ta CiibCbKOTO rocrogapcTsa Ykpainy; Takox pe3ysibTaTu HayKoBOi po60TU 6yJI0 BUKOPUCTAHO IIpU
niarorosui iHpopMaLiliHO-aHAITUYHUX MaTepiasiB o NPOTOKOoJIbHOI pobovoi Hapaau HEK «Ykpenepro
«AJIbTEpHATUBHI CLieHapii pO3BUTKY €KOHOMIKU Ta €HepreTuku YKpainy; Po3po6Ku mon0 po3paxyHKOBOi
MaTeMaTUYHOI MOJieJli BUBHAUYEeHHS TeXHOJIOTYHOI €eHePrOEMHOCTI MPOAYKLii Ta 064K CIeHi BUY €HEPTOEMHOCTI
L7151 CYMICHOTO BUPOOHUILITBA EHEPrOHOCIIB Ha TEIJIOE/IEeKTPOLIEHTPaJli 6yJIM BUKOPUCTAaHI IpU MifirOTOBLI
nonosHeHb 10 JCTY 3682-98 Ta HapmaHi TexHiuHOMY KoMiTeTy TK 48 EHeprosbepeskenHs Jlep>kaBHOrO KOMITETY
CTaHjapTusalii YKpaiHu; IpOoNIUIM PELEeH3YBaHHS Ta PEKOMEHI0BaHI 0 BKJIIOYEHHS 10 HalioHambHOro 1njaany
craHgaprusauii Ha 2022 p.

2. The object of the study is the consumption of energy resources necessary to ensure the functioning of the
country's economy, taking into account the structural and technological changes planned for the long term. The
subject of the research is methods and models of forecasting energy consumption at three hierarchical levels of
the economy, taking into account the influence of the structure of the economy and technical progress in the
regions and regional sections of the economy by types of economic activity. The purpose of the research is the
development of a complex method, a mathematical model of forecasting the demand for energy resources by
modifying the complex method based on a two-level model of energy consumption forecasting with the



reconciliation of the obtained forecasts by a non-iterative method of harmonizing forecast solutions for three
levels of the economy with the proposal of a three-stage method based on a three-level model of forecasting
energy consumption and double coordination of received forecasts at three hierarchical levels. Research methods
used in the work: system analysis - to create a system of energy efficiency indicators at three hierarchical levels;
normative method - for forecasting the consumption of energy resources at hierarchical levels of the economy;
direct account method - for forecasting the demand for electricity by the population; the method of matching
forecast solutions - for double, non-iterative matching of forecasts; statistical method - for analyzing retrospective
data and comparing forecast calculations based on energy consumption trends; calculation - to determine the
indicator of technological energy intensity, for the combined production of thermal and electrical energy.
Theoretical and practical significance. The developed comprehensive method for a three-level hierarchical energy
consumption system is based on available statistical data and is a reliable energy consumption forecasting tool, as
it provides consistent forecasts at the corresponding hierarchical levels. The proposed indicator of the
technological energy intensity of products on the example of the combined production of thermal and electrical
energy is used in a three-level model to calculate the technological potential of energy saving, taking into account
the energy costs for environmental protection measures, which made it possible to choose an ecologically
effective technology for burning organic fuel. Scientific novelty: 1. A complex method of forecasting the demand
for energy resources has been developed, which, unlike the existing one, makes it possible to obtain forecast levels
of consumption of energy resources simultaneously at three hierarchical levels of the economy: the country,
regions, types of economic activity in the regions; 2. For the first time, a three-level mathematical model of energy
consumption forecasting was developed, in which it is proposed to use the same type of energy efficiency
indicators - the energy intensity of the gross added value for the corresponding hierarchical levels, taking into
account the regional features of the economy; 3. The method of coordinating forecast decisions has been adapted
for double reconciliation of results, by applying the method of coordinating forecast decisions in two stages: I -
agreement of the amount of energy consumption by VED in the region and at the regional level with further
summarization of the results by region, II - agreement of the amount of previously agreed regional levels with
national; 4. To determine the technological potential of energy saving at the level of production of energy carriers,
it is proposed to use a new indicator of technological energy intensity, which includes the coefficient of
distribution of joint energy costs for the production of two types of energy carriers, and takes into account, in
addition to energy costs in the main and auxiliary equipment, energy costs for environmental protection measures
to reduce harmful load on the environment. The results of the scientific work were used in the Institute of General
Energy of the National Academy of Sciences of Ukraine in the preparation of proposals and comments: to the
project of the structure of the forecast fuel and energy balance of Ukraine, developed by the Ministry of Economic
Development of Ukraine; Also, the results of the scientific work were used in the preparation of information and
analytical materials for the protocol working meeting of NEC "Ukrenergo"; Developments regarding the calculated
mathematical model for determining the technological energy intensity of products and the calculated types of
energy intensity for the combined production of energy carriers at a thermal power plant were used in the
preparation of additions to DSTU 3682-98 and provided to the technical committee of TC 48 Energy Conservation
of the State Committee for Standardization of Ukraine.
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