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Pedepar:

1. Muceprauiiina po6ora: 178 c., 26 puc., 17 Tab., 171 mx. TexHosiorii 3a6e3rnedyeHHs eKOJIOTiYHOi 6e3reKu
30JI011JIAKOBiBAJIIB 32 JOIIOMOTOI0 JUCTAHLITHOrO MOHITOpPUHTY. — KBanidikaniiiHa HaykoBa npalls Ha IpaBax
pykonucy. Jlucepraiis Ha 3100yTTS HAYKOBOTO CTyIEHs AoKTopa dinocodii 3a cnenjanpHicTio 183 — «TexHomorii
3aXMCTy HAaBKOJIMIIHBOTO CEPEIOBUINAy rany3b 3HaHb 18 — «BUpoOHNLITBO Ta TEXHOJIOTIi». — BiHHNLIBKUI
HaljoHaJIbHUI TeXHIUHUI yHiBepcuTeT, Binnug, 2024. KpanidikaniiiHa poboTa nprucssiyeHa po3B'sI3aHHIO
BaXJIMBOT'O HayKOBO-IIPUKJIAHOTO 3aBJAaHHS, a CaMe, OOIPYHTYBaHHS CTPaTEriYHUX NPiOPUTETIB Ta TEXHOJIOTIN
3ab6e3nedeHHs €KOJIOTiYHOi 6e3MeKy 30J10IJIaKOHAKOIINYYBaviB €eHEProreHepyIurx 06'€KTiB. 30JI0111aKOBiTBaIN ~
TEXHOT€HHI 00’eKTH, IPU3HAYEHI I/ CKJIAlyBaHHS 30711 Ta MIJIAKiB — BiZIXO/iB TEIMJIOEHEPreTUYHOI ramaysi.
[Tpo6sema BIIMBY Miclib 36€piraHHs 30JI0I1JIAKOBUX BiZIXO/IiB IiATIPUEMCTB NaJMBHO-E€HEPreTUYHOIO KOMILIIEKCY
Ha HaBKOJIMIIHE IIPUPOJIHE CEPENOBUILE HA CbOTOJIHI € IOCUTb TOCTPOI0. 36€piraHHs 30JI01IaKy CYIIPOBOIKYETbCS
HU3KOIO0 BKpall HEraTUBHUX HACJIIKIB JJ15 JOBKIJLJIA Ta 3M0POB's JIIOJUHU. 30KPEMA B CyXY IIOTOAY B PE3YJbTATI

BIUJIMBY BiTPY BiZOyBa€eTbCs CUJIbHE MUJIIHHS 30JI0L1JIaKOBIIBaJly, [IPY L[bOMY YaCTUHKU MWy Pi3HUX PpaKuiil



[IEPEHOCATLCA Ha 3HAYHi TEPUTOPIL i MOXKYTb JOCATaTh HACEJIEHUX ITYHKTIB, CTBOPIOIOYM 3HAYHU PU3UK [JIS
3n0poB's HacesneHHs. Takox yactuHa TELL i TEC 3HaX04ThCS Y XXUTIOBUX PallOHAX BEJIMKUX MICT, IO IPU3BOJIUTD
II0 IOTipIIeHHs €KOJIOTiYHOI 06CTaHOBKU. BpaxoByloun icHYI0UMIl NOCBiJ, BUKOPMCTAaHHS 30JI011JIaKy Y CBiTi, MOJKHA
3pOOUTU BUCHOBOK IIPO T€, 110 JaHi BiIXOIU € aKTyaJbHMMHU [1J151 BUKOPUCTAaHHS Y Pi3HUX rajy3six BUPOOHUITBA. Tak
YCIIMHUMU NIPUKJIaSAMUA BUKOPMCTaHHS 30JI0LLJIAKIB B KpaiHax CBITYy €, Hanpukiaz, HiMmeuyyunHa, B 4Kill 30J1011171aK1
BHUKOPHCTOBYETHCSI B OCHOBHOMY B HE3B'SI3aHUX JOMIlIKax AJ1s1 Hacumy abo 6yzaiBHuLTBa fam6. e onHuM
npuknagom e CIIA. Yrumnizauis 3osouutakis Tam cknagae 80 % Bif ix yrBopeHHs. Y Benmuko6puTaHii Bigxoau
CIAJIIOBAHHS BYTiJJISI BUKOPUCTOBYIOTBCS OLIBIIICTD SIK JOMILIOK 10 KOHCTPYKLUiM TOPOKHBOIO IIOKPUTTS. Y CyCiHiN
[Mosbii BUKOPHCTAHHS 30JI0IIJIAKIB TTOB's13aHe 3 MiHiMi3aIli€elo TpPaHCIIOPTHOrO MIeYa MiK OCTAa4aIbHUKOM
cuposuHu (TEC) Ta cnoxkxuBayamu (6yniBHULTBO nopir). llle ogHieto ycnimHowo KpaiHoto € OpaHuis, fe ByrilbHa
30J1a IIMPOKO BUKOPUCTOBYETHCS Y CYMillli 3 KAMiHHSIM, IIICKOM, 3 BallHSSHUMU 30JIaMU, 3 IOMIIIKaMU BallHa Ta
iHIMY TOMIIIKaMU 17151 JOPOXKHBOTO OyIiBHULITBA. 3arajioM B KpaiHax €C 30J101171aKM BUKOPUCTOBYIOThCS Ha 92%.
B YkpaiHi X Bixoiy eHeprorrpoMm1cIOBOro KOMILJIEKCY BUKOPUCTOBYIOThCS Juille Ha 1,5-35%. Lle nosicHIoeTbCs
PSIOM IIPUYMH, Y TOMY YUCJIi BiICYTHICTIO €(pEKTUBHOTO MEHEKMEHTY. BUKOpUCTaHHS 30JI01JIAKY SIK BTOPUHHOI
CUPOBMHM BUMArae >KOCUTh PETEJILHOTO BUBYEHHS MOTO XIMIYHOIO CKJIQ[ly Ta BMICTY PaJliOHYKJIiZiB, IO Y CBOIO
4epry 3aJIe>KUTh Bif KJlacy Ta MOXOIKeHHs Byriys. Tak, 3a pe3yabTaTaMu LOCUTh TTIMOOKUX Ta CUCTEMATUYHUX
J1abopaTOPHUX AOCIiIKEHb OYJI0 BCTAHOBJIEHO, HAlIPUKJIA, 1110 30JI01JIaKOBI BiZlX011, SIKi po3MillleHi Ha
3osi0BigBadi JJapaunpkoi TEL] MaloTh y CBOeEMy CKJIaJli B HEBEJIMKUX KiJIbKOCTSIX HACTYIIHI JOMILIKU: CyJIb(aTH,
cynbdiay, BijibHI OKCHAM Kajbliilo I MarHiio Ta iHui peyoBrHU. TaKoX y 30J1aX YaCTO MICTUTLCS Byrielb y (popmi
pizHOMaHITHUX Mogu@ikaliili KOKCOBUX 3aJIMIIKIB. JIJ151 3071 OTPMMaHUX i3 KaM'STHOTO BYTijIs, KOKCOBI MopudKariii
CKJIaJaoTh — 3-12 %, IpMYOMYy HE3TOpiIMX YaCTUHOK y TpyboucriepcHUX Ppaklisax 304 Oisblle, HiK Y TOHKO
IHACTIEePCHUX. 3BiCHO, y 3HAYHUX KOHIIEHTpalliX JaHi peYOBMHMU 3[aTHI HETaTUBHO BIJIUBATH He JIMIIE HA SIKiCTb
HaBKOJIMIIHbOTO IIPUPOJIHOTO CEPENIOBUINA, ajle i B CBOIO Yepry Ha cTaH (pisuYHOro 310pOoBs HACEJIeHHS, a B
0CO6JIMBOCTI Ha AMXaJIbHY CUTEMY. BpaxoByloun JocuTh IpibHY (pakiiito 3074, BifOyBaeThCs ii pO3MIOBCIOIPKEHHS
Ha 3HAYHi BifiCTaHi, 1[0 IPOBOKYE 3a0pyIHEHHS aTMOC(EpPHOro NoBiTpsl. Lie y CBolo 4epry BIUIMBAE Ha JUXAJIbHY
cuteMy JoguHU. 1o TOrOXK, CJIif BigMiTUTH, 1110 30J10IJIaKOHAKONINYYBavi 3aMIMalOTh IOCUTh 3HA4YHi TepuTopii, sKi 6
MOTJIM BUKOPUCTOBYBATHUCS SIK iHPPACTPYKTYPHI 00’€KTH 117151 JO3BiJLIs1, HATOMICTb BOHM CTAHOBJISTH MiJIBULLIEHY
Hebe3NeKy caMme J7Is HaCceJIEHHSI MICT, 1[0 MEIIKae HeMoasik Takux 00’eKTiB. 3allpOIIOHOBAHO 3aCTOCYBATU
KOMILJIEKCHUM MiJXi[ 40 BUZHAYEHHS [TapaMEeTPiB €KOJIOTIYHOIO MOHITOPUHTIY 30JI01IJIaKOBiABAIIB
€HEProreHepynvux nignpueMcTs Ykpainu. Cepen, Takux MapameTpiB € HACTYIIHi: KiJIbKiCHI Ta KiCHi IOKa3HUKU
3a0pyJHEHHs aTMOChEPHOro NOBITPsI HABKOJIO 30JI011JIaKOHAKONUYYBayviB, SIKICHUH CKJaj, 3a6pyIHIOBAYiB
aTMOC(EPHOro NOBITPsI HABKOJIO 30JI0IIJIAKOHAKONNYYBayiB. B yMOBax pO3BUTKY Cy4aCHUX CBiTOBUX TE€XHOJIOTI! Ta
IIO3UTHUBHOI'O JOCBily 3aCTOCYBaHHS O€3IIiJIOTHUX JIiTaJIbHUX allapaTiB B HATYPHUX YMOBax 0yJI0 peasi3oBaHO

IUACTAHUiMHUI METOJ] €KOJIOTIYHOTO MOHITOPMHTIY, TaM CaMUM PO3IIMPUBIINA KOTO MOSKIIMBOCTI.

2. Ph.D. thesis: 177p., 17 tables, 26 figures, 171 references. Technologies for ensuring environmental safety of ash and
slag dumps using remote monitoring. — Qualifying scientific work on manuscript rights. Dissertation for obtaining
the scientific degree of Doctor of Philosophy in specialty 183 - "Technologies of environmental protection” field of
knowledge 18 - "Production and technologies". - Vinnytsia National Technical University, Vinnytsia, 2024. The
qualification work is devoted to the solution of an important scientific and applied task, which consists in assessing
the environmental safety of ash and slag dumps, namely, the substantiation of strategic priorities and technologies
for ensuring the environmental safety of ash and slag accumulators of energy-generating facilities. Ash and slag
pits are man-made objects designed for the storage of ash and slag - waste from the heat energy industry. The
problem of the impact of ash and slag waste storage facilities of fuel and energy complex enterprises on the
natural environment is quite acute today. Ash slag storage is accompanied by a number of extremely negative
consequences for the environment and human health. In particular, in dry weather, as a result of the influence of
the wind, there is a strong dusting of the ash and slag dump, while dust particles of various fractions are carried
over large areas and can reach populated areas, creating a significant risk for the health of the population. Also,
part of CHPPs and TPPs are located in residential areas of large cities, which leads to deterioration of the



ecological situation. Taking into account the existing experience of using ash slag in the world, we can conclude
that these wastes are relevant for use in various industries. Such successful examples of the use of ash slag in the
countries of the world are, for example, Germany, in which ash slag is used mainly in unbound admixtures for
embankment or construction of dams. Another example is the USA. Utilization of ash and slag there makes up 80%
of their formation. In Great Britain, coal combustion waste is used mostly as an admixture for road surface
structures. In neighboring Poland, the use of ash and slag is associated with the minimization of the transport arm
between the supplier of raw materials (TPP) and consumers (road construction). Another successful country is
France, where coal ash is widely used in a mixture with stones, sand, lime ashes, lime admixtures and other
admixtures for road construction. In general, 92% of ash is used in EU countries. In Ukraine, only 1.5-35% of waste
from the energy industry is used. This is explained by a number of reasons, including the lack of effective
management. The use of ash slag as a secondary raw material requires careful study of its chemical composition
and radionuclide content, which in turn depends on the class and origin of coal. Thus, based on the results of fairly
deep and systematic laboratory research, it was established, for example, that the ash and slag waste placed on the
ash dump of the Darnytsk Thermal Power Plant contains the following impurities in small quantities: sulfates,
sulfides, free oxides of calcium and magnesium, and other substances. Also, ashes often contain carbon in the form
of various modifications of coke residues. For ashes obtained from hard coal, coke modifications are 3-12%, and
unburned particles in coarsely dispersed fractions of ash are more than in finely dispersed ones. Of course, in
significant concentrations, these substances can negatively affect not only the quality of the natural environment,
but also, in turn, the state of physical health of the population, especially the respiratory system. Given the rather
fine fraction of ash, it spreads over considerable distances, which causes atmospheric air pollution. This, in turn,
affects the human respiratory system. In addition, it should be noted that ash and slag accumulators occupy quite
significant areas that could be used as infrastructure facilities for leisure, but instead they pose an increased
danger to the population of cities living near such facilities. It is proposed to apply a comprehensive approach to
determining the parameters of environmental monitoring of ash and slag pits of energy-generating enterprises of
Ukraine. Among such parameters are the following: quantitative and qualitative indicators of atmospheric air
pollution around ash slag accumulators, qualitative composition of atmospheric air pollutants around ash slag
accumulators. In the conditions of the development of modern world technologies and the positive experience of
using unmanned aerial vehicles in natural conditions, a remote method of environmental monitoring was

implemented, thereby expanding its capabilities.
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IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: CyMChKUIi IePKAaBHUIA YHIBEPCUTET
Kopg 3a €IPIIOY: 05408289

Micue3Haxoa>KeHHS: By/. XapkischbKa, 6y1. 116, Cymu, Cymcbkuii p-H., 40007, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. OJIbXOBUK Opiit OnekcanapoBuy
2. YURII OLKHOVYK

KBasidikanis: 1.1.1., npodpecop, 21.06.01

InenTudgikarop ORCID ID: 0000-0001-5653-2370

JoparkoBa iHpopmamist:

IloBHe HaiMEeHYBaHHSI IOPHUAUYHOI 0COOM: HaujoHanbHuii aBiauiitHuil yHiBEpCUTET
Kopg 3a €IPIIOY: 01132330

Micue3Haxoa KeHHS: npocrekT Jlio6oMupa I'ysapa, 6yz. 1, Kuis, 03058, Ykpaina
dopma BracHOCTI: JlepxaBHa

Coepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu



InenTudikarop ROR:

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:
1. CTEIIOBA Onena BanepiiBHa
2. Olena STEPOVA

KBasigikamis: 1.1.1., npodpecop, 21.06.01
InenTudgikarop ORCID ID: 0000-0002-6346-5484
JopaTrkoBa inpopmanis:

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujonanbHuil yHiBepcuteT "[10ITaBChKA NIOMiTEXHIKA iMEH]
FOpisa Konppatioka"

Kopg 3a €IPIIOY: 02071100

Micue3Haxoa>KeHHSI: [lepmoTpaBHeBUil TPoCexT, 6yx. 24, [Tonrasa, [lonTasebkuii p-H., 36011, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBitiHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. Imenko Bitaniit AHaTOMAOBUY

2. Vitalii ISHCHENKO

KBasigikamis: k.r.u., nouenr, 21.06.01

InenTudikarop ORCID ID: 0000-0003-3344-4196

JoparkoBa indpopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I;I/I‘-IHOi OCOOM: BiHHMIbKUIT HAI[IOHATbHUIA TeXHIYHUIA yHiBEpCHUTET
Kopg 3a €IPIIOY: 02070693

Micuesnaxo,rm(eﬂna: ByJI. XMeJIbHUIIpKE moce, 6yz. 95, Binnuns, Binannekuii p-H., 21021, Yrkpaina
dopma ByracHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MinictrepcTBo oCBiTH i HayKu YKpainu

InenTudikarop ROR:

VIII. 3ak1104Hi BiZOMOCTI
Biacue IlpisBume Im'st [To-6aThKOBI KBATEPHIOK Cepriit Mnxait0Bu4

TOJIOBH pajgu

Bsacue IIpisBume Im'st [T0-6aThKOBI KBATEPHIOK Cepriit Muxaiinosird

TOJIOBYIOYOTO Ha 3acCiaHHi



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 peECTpallil0 HAyKOBOIi

OisIIBHOCTI

IBaHuyk fIpocnas BosoguMupoBud

VKpIHTEI

FOpuenko TetsHa AHaToJiiBHA



