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1. Inceprauiiina po60Ta IpUCBSIY€HA BUPIIEHHIO B)KJIMBOI'O HAYKOBO IIPAKTUYHOTO 3aBAaHHS B rajysi TEXHOJIOTIN
3aXMCTy HAaBKOJIMIIHBOTO CEPEIOBUINA, A CAME MiJBULIEHHIO €KOJIOTIYHOI 0€3M1€KU MiCIb 3HEMKOIKEHHS Ta
3HULIEHHS 60ENPUIIACIB UIJIIXOM PO3POOKU METOIVKN PEKYIbTHABALLIl 3eMeJIb MiCLb 3HEIIKOAKEHHS Ta 3HULICHHS
6oerpuracis. Biepiue po3po6sieHo iMiTaliliHy MaTeMaTUYHy MOZIeJIb CUCTEMHU YIIPaBJIiHHS 06€3I1eK0I0
PeKyJIbTUBALii 3eMeJIb MiCIisl 3HELIKOKEHHS Ta 3HUILIEHHS 60eNpuUnacis. 3alIpoOIIOHOBAHO PO3TJISIATH HEOOXinHI
1715 BUBHAYEHHSI PiBHS O€31eKU IlapaMeTpy MiICIis 3HEIIKOKeHHSI Ta 3HUILEHHS 60ENPUIIACIB, SIKi BU3HAYaIOTh
rapaMeTpy PUBUKY BUOYXY, Ta [I0Ka3HUKU SIKOCTi JOBKIJJIS, SIK BiIlYKY Ha BIIUB YMHHUKIB QYHKIIOHYBAaHHS MiCLIsI
3HEIIKOPKEHHS Ta 3HUIIEeHHs 6oernpumnacis. Kpurepii 6e3rexu 3aliporioHOBaHO BU3HAYATU 3 BUKOPUCTAHHIM

HOPMATHUBHOT'O Hi,ILXO,ILy 3d TPbOMa HAIlIpSIMaMU: ,ILIIO‘{I YMHHUKY, [TapaMETPU PUSUKY BI/I6yxy Ta MOKa3HUKU SIKOCTi



IOBKiss. IHTerpanbHUil KpUTEPIiil 6€31eKy NpY 1ibOMY BU3HAYAE€THCS SIK HANOIIbIIE 3HAUE€HHS 3 YCiX OKPEMHUX
KpuUTepiiB 6e3neku. YIO0CKOHaJIeHO KpUTepill OLiHIOBaHHS PiBHS 6e3IeKy IIPOoLecy PeKyJbTHBallii 3eMeJsIb MiCllb
3HEIIKOJPKEHHS Ta 3HULIEHHs O0€IpUIIaciB Ha OCHOBI BUKOPUCTaHHSI HOPMaTUBHOTO MiAxony. BusHaueHo 3Hauy1i
NIOKa3HMKY, a came: IMOBIpHICTb BUOYXY, BEJIMYMHA HaJIMIPDHOTO TUCKY Yy TIOBITPSIHIN yJapHiil XBUJIi Ta PiBEHb
Ierpazauii 3eMesb Miclisl 3HEMKOIKEHHS Ta 3HULIeHHS 60emnpuriacis. [lepeBaroio 3aripoIioHOBaHOIO KPUTEPIo
OLIiHIOBaHHS PiBHS 6e3IeKU MIPOoliecy PeKyJIbTHBAllii 3eMesIb MiCllb 3HEIIKOIPKEHHS Ta 3HUIIEHHs O0EIpUIIaciB €
ofiHOYacHe (popmaslizoBaHe NPECTABIEHHS TOKA3HUKIB PiBHS He6e3eKU BUOYXy Ta SIKOCTi JOBKiJJIA, IO Y CBOIO
yepry 3abe3neuye MOXKINBICTb BUKOPUCTOBYBATU MOTO 151 OL[iHIOBAHHS PiBHSI 6€3M€KU MIPOLeCy PeKyIbTUBALlii y
iMiTaLiliHUX YUCIOBUX €KCIIEpUMEHTaX. YOCKOHAJIEHO METO/I OL[iHIOBaHHS PiBHS 6€3IeKU [IPOoIiecy peKyabTuBallii
3eMeJIb MiClb 3HELIKO/P)KEHHSI Ta 3HUILEHHS 60€NPUINACIB LIJISIXOM BUKOPUCTAHHS BJOCKOHAJIEHOTO KPUTEPIiIo
OLIiHIOBaHHSI PiBHS 6€3MEKU MIPOLECy PEKYJIbTUBALlil 3eMeJIb MiCLlb 3HEIIKOPKEHHS Ta 3HUIIEHHS O0ENPUIIACIB.
OCHOBHOI0 ITEPEBArolo 3alpPOIIOHOBAHOIO METOY Y ITOPIBHAHHI 3 TUMH, 1110 BUKOPUCTOBYIOTHCA CbOT'OJIHI, €
ypaxyBaHHS yCbOI'O KOMILJIEKCY [il0unx PaKkTOpiB pU3MKy BUOYXY Ta €KOJIOriYHOi Hebeseku, OJHOYaCHO
MiHIMIi3yBaBILH KiJIbKiCTb 3HAUYLIMX TIOKA3HUKIB SKOCTi JOBKiJIS. 3aBASKA LbOMY 3'SIBJIIETHCSI MOKJIMBICTh
3HIDKEHHS 00CATiB 004MCIIeHb, HEOOXiAHMX /11 TOYHOTO OLiHIOBAaHHS HAOOPOM HOPMAaTMBHUX KPUTEPIiB, a TaKOX
CIIPOILYETHCS NPOLeypa OLiHIOBaHHS 6€3 BTpaTy TOYHOCTI. Briepie po3po61eH0 METOLUKY pPeKyJIbTUBALil 3eMelb
MiCllb 3BHEIIKOPKEHHSI Ta 3HUILIEHHS O0€NPUIIACIB, SKa BKJIIOYa€ B cebe TpU eTany, a came: Etan 1 — MoHiTOpUHr
3€MeJIb MiCllb 3HEUIKO/P)KEHHS Ta 3HUIIEHHS 60€NpUIIaciB — peasizoBaHuil Ha OCHOBI 6€3IiJI0THOI aBialliliHOi
CHUCTEMHU MOHITOPUHTIY 3 BUKOPUCTAHHSIM PO3POOJIEHUX METOAY Ta KPUTEPIlO OLiHIOBAaHHS PiBHS O6€3MeKU Miclb
3HEIIKOKEHHS Ta 3HUIIEeHHs 6oerpuracis; ETan 2 -~ po3aMiHyBaHHS 3eMeJib MiClb 3HEHIKOIKEeHHSI Ta 3HULIEHHS
0oerpuIiacis - peanisyeTbcs CIelliani3oBaHUMU NiPOTEXHIYHUMU Mifpo3sninamu Jlep>kaBHoi cay>x6u YKpainu 3
HAaJ3BUYAMHNX CUTYyalill 3 BUKOPUCTaHHSIM Pe3yJbTaTiB MOHITOPUHTY, TpoBegeHoro Ha Etami 1; Etan 3 - 6iosoriune
OUUIIEHHS 3eMeJIb MiCLb 3HEUIKOIKEeHHSI Ta 3HUILIEHHSI 60€NPUIIaciB — 3 BUKOPUCTAaHHSIM CIIoco0y ditopemeniariii.
OCHOBHI pe3yJbTaTH [OCiI>)KEHHSI BAKOPUCTOBYIOTbCS Y IPAKTUYHIN Aisl/IbHOCTI YaCTUHU MiPOTEXHIYHUX POOIT Ta
ryMaHITapHOTro PO3MiHYBaHHS ABapifiHO-PSITYBaJIbHOTO 3arOHY CIIELiaIbHOTO IPU3HAa4Y€eHHs [0JI0BHOTO yIIpaBJliHHA
JepskaBHOI cimy>k61 YKpaiHu 3 HaA3BUYaiHUX cUTyaliil y KipoBorpazicekiil 0671acTi (akT PO BUKOPUCTAHHS Bifj
08.11.2023 p.) Ta TOB «Arpodipma CodiiBcbka» (c. CodiiBka Komnaniscskoro paiony Kiposorpazcekoi o6sacti) (akT
IIPO BIIPOBAPKEHHS Bif 21.12.2023 p.), a TaKOX y HaByaJabHOMY Ipoleci HallioHanbHOro yHiBEpCUTETY LIMBiIbBHOTO
3axUCTy YKpaiHU IpU MiAr0TOBLi 37100yBaydiB TPETHOrO (OCBITHBO-HAYKOBOTO) PiBHS BUILOI OCBITH 332 OCBITHBOIO
nporpamoio «TexHOreHHO-eKoJIoriyHa 6e3rneKay 3i crenianpHicTio 183 «TexHoorii 3aXUCTy HaBKOJINITHBOTO

cepenoBUIIa» (aKT IIpo BIpoBamykeHH Big 08.12.2022 p.).

2. The dissertation is dedicated to solving an important scientific and practical problem in the field of
environmental protection technologies, namely, increasing the environmental safety of ammunition disposal and
destruction sites by developing a technique for the recultivation of land at ammunition disposal and destruction
sites. For the first time, a simulation mathematical model of the safety control system for land recultivation of the
site of disposal and destruction of ammunition has been developed. It is proposed to consider the parameters of
the site of disposal and destruction of ammunition necessary for determining the level of safety, which determine
the explosion risk parameters, and environmental quality indicators, as responses to the influence of factors of the
functioning of the site of neutralization and destruction of ammunition. It is proposed to determine safety criteria
using a normative approach in three directions: operating factors, explosion risk parameters and environmental
quality indicators. The integral safety criterion is defined as the largest value of all individual safety criteria. The
criterion for assessing the level of safety of the process of land recultivation of ammunition disposal and
destruction sites has been improved based on the use of a normative approach. Significant indicators have been
determined, namely: the probability of an explosion, the value of the excess pressure in the air shock wave, and the
level of land degradation of the ammunition disposal and destruction site. The advantage of the proposed criterion
for assessing the level of safety of the process of land recultivation of ammunition disposal and destruction sites is
the simultaneous formalized presentation of indicators of the level of explosion hazard and environmental quality,
which in turn provides the opportunity to use it to assess the level of safety of the recultivation process in



simulation numerical experiments. The method for assessing the safety level of the process of land recultivation of
ammunition disposal and destruction sites has been improved by using an improved criterion for assessing the
safety level of the process of land recultivation of ammunition disposal and destruction sites. The main advantage
of the proposed method compared to those used today is that it takes into account the entire complex of existing
factors of explosion risk and environmental hazard, while minimizing the number of significant environmental
quality indicators. This makes it possible to reduce the amount of calculations required for an accurate assessment
by a set of regulatory criteria, and also simplifies the assessment procedure without losing accuracy. For the first
time, a technique for the recultivation of lands of ammunition disposal and destruction sites has been developed,
which includes three stages, namely: Stage 1 - monitoring of lands of ammunition disposal and destruction sites -
implemented on the basis of an unmanned aerial monitoring system using the developed method and criteria for
assessing the level of safety of ammunition disposal and destruction sites; Stage 2 - demining of lands of
ammunition disposal and destruction sites — implemented by specialized pyrotechnic units of the State Emergency
Service of Ukraine using the results of monitoring conducted at Stage 1; Stage 3 - biological cleaning of lands of
ammunition disposal and destruction sites - using the phytoremediation method.
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InenTudikarop ROR: He zacrocosyerscs

CeKTOop HayKH. YHIBEPCUTETCHKUI

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. ITonnoBu4 Bacusip BacunboBu4

2. Vasyl V. Popovych

KBasigikamis: n. 1. 1., npodecop, 21.06.01
ImenTudikarop ORCHID ID: 0000-0003-2857-0147
JoparkoBa iHdpopmamist:

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0CO0H: JIbBiBCHKUIl [IepKaBHUIT YHIBEPCUTET 6€3TIEKU

SKUTTENiSITIBHOCTI

Kopg 3a €IPIIOY: 08571340

Micue3HaxoaKeHHS: ByJ1. KnenapiBceka, 6ya. 35, JIbBiB, 79007, YkpaiHna
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: JepxaBHa cayx6a YKpaiHu 3 HaI3BU4aHMX CUTYalill
InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Kosyna Tetana BonogumupiBHa

2. Tetiana V. Kozulia

KBasigikamis: 1. 1. 1., npodecop, 21.06.01
InenTudikarop ORCHID ID: 0009-0000-4892-9140
JonaTkoBa iHdopmanist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: HanioHanbHUi TEXHIYHMI YHiBEpCUTET "XapKiBChKUit

MOJITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micuesnaxomkeunﬂ: ByJ1. Kupnuuosa, 6yz. 2, XapkiB, XapKiBcbkuil p-H., 61002, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBEepCHTETChKUI

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cupopenko Bosogumup JleoHinoBu4Y

2. Volodymyr L. Sydorenko

KBasigikamis: n. 1. u., npodecop, 21.06.01

InenTudikarop ORCHID ID: 0000-0002-4584-486X

JoparkoBa iHdpopmamnist:

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0COOM: HarlioHa/bHUil YHiBEPCUTET IUBiILHOTO 3aXMCTy YKpaiHu
Kopg 3a €IPIIOY: 08571363

Micue3Haxoa KeHHS: Bys1.OHomnpienka, 8, Yepkacy, Uepkachkuii p-H., 18034, Vkpaina

dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ JepkaBHa ciay>x6a YKpaiHu 3 HaI3BU4aHUX CUTYalill

Inentudikarop ROR: He zacrocosyerscs

CeKTop HayKH: YHiBepCUTETChKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. PamkeBuy Hina BiaguciaBHa

2. Nina V. Rashkevich
KBasigikamis: n.¢inocod, 261
InenTudikarop ORCHID ID: 0000-0001-5124-6068

JoparkoBa inHdpopmamuist:



IIoBHe HaflMeHYBaHHﬂ IOpI/I,uH‘{HOi 0COOM: HaujoHambHuit YHIBEpCUTET LMBIJILHOTO 3aXUCTY YKpaiHU

Kopg 3a €IPIIOY: 08571363

MicueSHaXOA)KeHHH: Bys1.OHOMpieHKa, 8, Yepkacu, Uepkacbkuii p-H., 18034, YkpaiHa

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: [lepkaBHa cyx6a YKpaiHy 3 HaI3BUYANHNUX CUTYaLii

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: YHIBEpCUTETCHKUI

VIII. 3aKkJII04Hi BiZOMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUIH 3a HiATOTOBKY

00JIiIKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

Konpgpartenko Onekcanap MukosanoBsuy

Konpparenko Onekcangp MukosanoBuy

Konockos Bonogumup FOpiiioBny

VKpIHTEI

Opuenko Tersna AHaTostiiBHa



