O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0826U000443
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 04-03-2026

Craryc: Haka3 npo Bugady gumnioma

PexBi3utu Hakasy MOH / Haka3y 3aKjazy: Hakas BHTY N°154 Bin 22.04.2026p.

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Yxan Jle ...

2. Le Zhang

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bupg, pucepranii: nokrop dinocodii

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi crieniaIbHOCTI: 183

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: TexHOJIOTii 3aXMCTy HABKOJIMIIHBOTO CEPEJOBHLIA
T'anyss / ranysi 3HaHb!

OcCBiTHBO-HAayKOBa IMporpama 3i CreniaJbHOCTi: TeXHOJIOr 3aXMCTy HABKOJIMIIHBOTO CEPENOBHUIIA
Jara 3axHcTy: 07-04-2026

CneniaJbHICTh 3a OCBITOIO: [HKeHeDis B rasy3i XiMiYHMX TEXHOOTIH

Micue po6oTu 3400yBayva:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYUEHOI pagH (pa30Boi CleliaJai3oBaHOi BYE€HOI pazu). PhD 11873
IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0COOM: BiHHUIbKUIT HAI[IOHAJIBHUI TeXHIYHUIL yHiBEpCUTET
Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJI. XM€eJIbHUILIBKE 1I0Ce, BiHHMIM, BiHHMLBKUM p-H., 21021, YKpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL OCOOH: BiHHUIIbKMII HAIliOHA/IbHUI TEXHIYHUI YHiBEpCUTET
Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJI. XMeJIbHUILIbKE I0Ce, BiHHUIS, BiHHMLIBKUY p-H., 21021, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

V. BizomocTi npo gucepraniio
MoBga auceprTalii: Auriicbka
Koau TemaTuyHHX PyOpHK: 87.15.07.27, 87.03.15.27, 87.03.17.07

Tema gucepranii:
1. TligBuUIIEHHS €KOJIOTiuHOI 6e3leKy ypOaHi30BaHUX TEPUTOPIH LIJISIXOM PallioHAJIbHOTO BIIPOBAKEHHS

eHeproeeKTUBHUX Ta IPUPOJOOXOPOHHUX TEXHOJIOTIN Y cdepi TenaonocrayaHHs

2. Improving the environmental safety of urbanized areas through the rational implementation of energy-efficient
and environmentally friendly technologies in the field of heat supply.

Pedepar:

1. Inceprauiiina po6ora: 257 c., 15 Tabi., 22 puc., 3 noxg,., 168 mxepen. YPEAHI3OBAHI TEPUTOPII, COEPA
TEITJIOTIOCTAYAHHS, EKOJIOTTYHA BE3IIEKA, EHEPTOEQEKTVIBHI TEXHOJIOI“IT, TEXHOJIOTTI 3AXUCTY
HABKOJIMITHBOTI'O CEPENOBUIIA, METO]I PALIIOHAJIBHOT'O BITPOBAIIDKEHHS. KBanidikartitfina po6oTa
IIPUCBSIYEHA PO3B'SI3aHHIO ByKJIMBOTO HAYKOBO-TIPUKJIAHOTO 3aBJAaHHS MiBUIEHHS e(PeKTUBHOCTI eKoJloTizaliii
CHCTEM MYHIMIaJIbHOI €eHePreTUKY Ta MOJIINIIEeHHS €KOJIOTiYHOTO CTaHy ypOaHi30BaHUX TEPUTOPIN MIJIIXKOM
CTBOPEHHS Ta Bepudikaii y0cKkoHaIeHOro MeToAy palioHaJIbHOTO BIIPOBAI )KEHHSI €HEProoIafHUX TEXHOJIOTIN
Ha 00’eKTaX, 1110 CIIO>KUBAIOTh Ta BUPOOJISIIOTh TEIIJIOBY €HEPrilo B KOMYHaJIbHIN cdepi. O6'€KTOM JOCIiIKEHHS €
npolecy 3a6pyJHEHHS OOBKIJIIS BUKUIAMU IIKiIIMBUX PEUYOBUH Ta TAPHUKOBUX ra3iB KOMyHaJIbHUX KOTEJIbHUX
YCTaHOBOK. [IpeiMeToM JOCiIKEHHS € MEeTOJ, pallioHaJIbHOTO BIIPOBAIKEHHS eHeproedeKTUBHUX Ta

IIPUPOIOOXOPOHHUX TEXHOJIOTIH y cepi TernyonocrayaHHs. MeTa po60OTH: MifBUIEHHS €KOJIOTIiYHOI 6e3reKu



yp6aHi30BaHMX TEPUTOPIil IJISIXOM BUKOPUCTAHHS METOZY PallioOHaTIbHOTO BIIPOBA/IKEHHS €HeproeeKTUBHUX Ta
[IPUPOIOOXOPOHHUX TEXHOJIOTIH Ha 06’'€KTaX KOMYHAJIbHOTO rOCIIOIapCTBa, SIKi BUPOOJISIIOTH Ta CIIO>KUBAIOTh
TEIJIOBY €Heprilo. 3aBnaHHs po6oTy: 1) aHasi3 Ta cucTemMaTu3sallis CyyaCHUX eHeproe(eKTUBHUX Ta eKOJIOTIYHUX
TEXHOJIOTIN y rajysi TEeIJIONOCTaYaHHs MiCT; 2) (POpMyBaHHSI TEOPETUYHUX OCHOB 3a0€3I1€4E€HHSI CTAJIOTO0 PO3BUTKY
MYHIIIMTIAJIbHOI €HePreTUKY; 3) pO3p06Ka BIOCKOHATIEHOTO METOY PalliOHAJIbHOTO BIPOBAIKEHHS €HEProOIaHUX
TEXHOJIOTI! Ha 06'eKTaX CIIOXKMBayax i BUpOOHUKAX TEIJIOBOi eHeprii; 4) aHasi3 MDXHApPOIHOTO OCBiNy Aep>KaBHOIO
peryyoBaHHs y cepi TEMIONOCTauYaHHs; 5) CUCTeMaTH3allis TEXHOJIOTIN €K0JI0ro-eHePreTUYHOI Mo epHizallii
CHCTeM olasieHHs OyziBesib; 6) Bepudikallis METOLy palioHaTbHOTO BIPOBAIKEHHS €HEProOLIaIHUX TEXHOJIOTI Ha
peasibHOMY 00'eKTi — OyiBJIi OCBITHBOTO 3aKJIafy; 7) po3poOKa peKOMeHIAllil 110/10 BUKOPUCTAHHS Pe3yJbTaTiB
IIPOBEIEHUX JOCiI)KEHD Y BUPillEHH] Ip0o6sieM MyHiLMIalbHOI eHepreTuky. HaykoBa HOBM3HA OTPUMaHUX
Pe3yJIbTaTiB MOJISITA€ B HACTYITHOMY: 1) Blepllie HAyKOBO OOI'PYHTOBAHO [OLi/IbHICTh BUKOPUCTAHHS Ta PO3POOJIEHO
¢dopmy iHdpopMaliiiHOi KapTy 151 6araToOKpUTepianabHOI OLiHKY e(PEeKTUBHOCTI Pi3HUX CTpaTEeTill palioHaIbHOTO
BIIPOBA/I’)KEHHS MPUPOJIOOXOPOHHUX €HEProoaTHUX TEXHOJIOTi Ha OCHOBI KpUTEPiiB MUTOMOI COGiBapTOCTi
IOCSITHYTUX €KOJIOTIYHUX, EKOHOMIUHHUX Ta y3araJbHEHOro e(eKTiB, sika cKuagae iHpopMaliliHy OCHOBY [1JIs
IIPUIHATTS aPTYMEHTOBAHUX TEXHIYHUX PillleHb 00 BUOOPY HAMOIIbLI pEHTa0eIbHUX IPOLEAYP peaidanii
[IOTeHL1iialy eHepro3bepeskeHHs OyZiBesb Ta CUCTEM TEIJIONOCTavYaHHsl; 2) YIOCKOHAJIEHO MeTO/, pallioHaIbHOTO
BIIPOBA/IP)KEHHS €HEeProolaHUX TEXHOJIOTIN B cdepi TEenIonocTayaHHs WsXOM BBEJIEHHSI HOBUX €KOJIOT0-
€KOHOMIYHMX KPUTEPIiB OL[iHKU €(EKTMBHOCTI IPOLeyp €HepProMoiepHi3alii TEXHIYHMX CUCTEM «BUPOOHUK-
CIIO>KMBAY TEIJIOBOi €Heprii», BBEZEeHHS SIKUX JO3BOJISIE GiIbLI TOBHOL[IHHO OL[iHIOBATH CTYIiHb PalliOHATBHOCTI
BHMKOPHUCTaHHS iHBECTULITHUX PeCypciB IIpU NPOBeleHH] eHeproeeKTUBHUX 3aX0iB Ta peaisalii nporpam
NiIBUILEHHS] €HEPro-€eKOJIOTiYHOI 6e31eKy YpOaHi30BaHUX TEPUTOPIH; 3) ficTasna oJaablioro pO3BUTKY
MaTeMaTU4Ha MOJEJIb 1711 BU3HAYEHHS [TapaMeTpiB Ta OLiHKM €(pEKTUBHOCTI IPOLeAyp PaliOHaJIbHOrO
BIIPOBA’)KEHHS €HEeProolaiHUX TeXHOJIOTIH, B SIKill OyJii BpaXOBaHi BTPaTy iHTErpajbHOTO IOTEHLiany
€Hepro3depeskeHHs 00'€KTIB, 110 BUPOOJISIIOTh Ta CIIO>KMBAIOTh TEIJIOBY €HEPrilo Ha I0YaTKOBOMY Ta KiHILI€BOMY
repiogax Moro noeTanHoi peanisalii; e J03BoJIs€ MiIBUIIUTHA TOYHICTh NaHOI MAaTEMATUYHOI MOJIEJIi Ta

IOCTOBIpHICTh BCTAHOBJIEHUX Ha ii OCHOBI €KOJIOTIYHUX Ta EKOHOMIYHUX €(EeKTiB.

2. Ph.D. thesis: 257 p., 15 tables, 22 figures, 3 appendixes, 168 references. URBANIZED AREAS, FIELD OF HEAT
SUPPLY, ENVIRONMENTAL SAFETY, ENERGY-EFFICIENT TECHNOLOGIES, ENVIRONMENTAL PROTECTION
TECHNOLOGIES, METHOD OF RATIONAL IMPLEMENTATION. The dissertation sets and solves the current
scientific and applied task of increasing the efficiency of greening municipal energy systems and improving the
ecological state of urbanized areas by creating and verifying an improved method for the rational implementation
of energy-saving technologies at objects that consume and produce thermal energy in the municipal sector. The
object of the study: processes of environmental pollution by emissions of harmful substances and greenhouse
gases from municipal boiler plants. The subject of the research: the method of rational implementation of energy-
efficient and environmental protection technologies in the field of heat supply. The purpose of the work:
increasing the environmental safety of urban areas by using the method of rational implementation of energy-
efficient and environmental protection technologies at utility facilities that produce and consume thermal energy.
The tasks of the work are: 1) analysis and systematization of modern energy-efficient and ecological technologies
in the field of urban heat supply; 2) formation of theoretical foundations for ensuring sustainable development of
municipal energy; 3) development of an improved method of rational introduction of energy-saving technologies
at objects that consume and produce thermal energy; 4) analysis of international experience of state regulation in
the field of heat supply; 5) systematization of technologies for ecological and energy modernization of building
heating systems; 6) verification of the method for rational implementation of energy-saving technologies at a real
facility - a building of an educational institution; 7) development of recommendations for using the results of the
conducted research in solving municipal energy problems. The scientific novelty of the obtained results is as
follows: 1) For the first time, the feasibility of using and developing an information map form for multi-criteria
assessment of the effectiveness of various strategies for the rational implementation of environmental energy-
saving technologies based on the criteria of the specific cost of achieved environmental, economic and generalized



effects has been scientifically substantiated, which constitutes an information basis for making reasoned technical
decisions regarding the choice of the most cost-effective procedures for realizing the energy-saving potential of
buildings and heat supply systems; 2) The method of rational implementation of energy-saving technologies in the
field of heat supply has been improved by introducing new ecological and economic criteria for assessing the
effectiveness of energy modernization procedures for technical systems "producer-consumer of thermal energy”,
the introduction of which allows for a more complete assessment of the degree of rationality of the use of
investment resources when carrying out energy-efficient measures and implementing programs to improve the
energy and environmental security of urbanized areas; 3) A mathematical model for determining the parameters
and assessing the effectiveness of procedures for the rational implementation of energy-saving technologies was
further developed, which took into account the losses of the integral energy-saving potential of objects that
produce and consume thermal energy in the initial and final periods of its phased implementation; this allows
increasing the accuracy of this mathematical model and the reliability of the environmental and economic effects
established on its basis.
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