O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0525U000184
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 10-04-2025

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kossip Hazapiii Muxaiiosud

2. Nazarii M. Koziar

KBasmigikamis: . 1. 1., 21.06.02
InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: nokrop Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi crIeniajIbHOCTI: 21.06.02

Ha3Ba HayKoOBOIi CIIeniaJIbHOCTI: [TokexkHa 6e3neka

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHCTy: 17-05-2025

CreniaJIbHICTh 32 OCBITOIO: [ToxkexHa Geaneka

Micue po60oTH 34,00yBayYa: [HCTUTYT 1epPKABHOTO YIIPABJIHHSA Ta HAYKOBUX JJOCIII)KEHb 3 LIMBUIbHOTO 3aXUCTY

Kopg, 3a €IPIIOY: 43533709

Micue3HaxoaKeHHS: ByJI. Bumiropogceka, 6yz. 21, Kuis, 04074, Yxpaina

dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiiHHS: [lepkasHa ciyk6a YKpaiHu 3 HAA3BUYaiHUX CUTYyaLLii

InmenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CIeliai30BaHOI BYE€HOI pagu): [l 64.707.04
IToBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HauioHanbHMIl yHIBEDCUTET UMBITILHOTO 3aXMCTy YKpaiHu
Kopg 3a €IPIIOY: 08571363

Micue3Haxoa>KeHHs: Bys.OHonpienka, 8, Yepkacy, Yepkachkuii p-H., 18034, Vkpaina

dopma ByracHoCTI:

Cdepa ynpaBiiHHS: JlepkaBHa ciyk6a YKpaiHu 3 HAA3BUMYaiHUX CUTYyaLLii

InenTudikarop ROR: He zacrocosyerscs

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

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHu# yHIBEPCUTET LUBIILHOTO 3aXUCTy YKpaiHu
Kopg 3a €IPIIOY: 08571363

Micue3Haxoa KeHHS: By.OHomNpieHKa, 8, Yepkacy, UepkachKuii p-H., 18034, Vkpaina

dopma ByracHOCTI:

Cq)epa yIIpaBJIiHHﬂZ JepxaBHa cayx6a YkpaiHu 3 Ha[I3BU4aliHUX CUTYalill

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprTallii: Vkpaincoka
Koau TeMaTHYHHX PYOPHK: 31.15.27, 43.01.92, 86.29.03

Tema gucepranii:
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Pedepar:

1. Imcepraiiio NpUCBAYEHO BUPILIEHHIO aKTyaJIbHOI HAyKOBOi IIPOGJIEMH Y rasly3i I0KeKHOiI 6€3I1€KH, SIKa I0JISArae B
PO3BUTKY HayKOBHX OCHOB 3aI106iraHHs NOXXEXK0BUOYXOHEOe3eYHUM 3aropsiHHSIM MiPOTEXHIYHNUX BUPOOiB Ha
OCHOBi 6araTOKOMIIOHEHTHHUX HITPaTHO-MeTaJli30BaHUX CyMillleil MIJIIXOM BCTAHOBJIEHHS] KDUTUYHUX PEKUMIB
iXHBOT'O HArpiBy, 3aliIMaHHS Ta PO3BUTKY F'OPiHHA B YMOBAX 30BHIIIHIX TEPMIYHUX [il, IK OCHOBHU 115
NonepeyKEHHS BUHUKHEHHIO Ta IOMYPEHHIO NOXKeXI Mif yac 36epiraHHs, TPaHCIIOPTYBAHHS Ta 3aCTOCYBaHHS
BHpOO6iB. PO3p0biieH0 MaTeMaTUyHi MOJieJli Ta METOY PO3PaxXyHKy PO3IIOZiIiB TEMIIEPATyp B3LOBXK I1I0BEPXHi
3apsziB cymilei pisHoi reoMeTpUYHOI GOPMU Ta MO TOBIIMHI IXHIX MeTasieBUX 0O0JIOHOK 3aJIEXKHO Bif apaMeTpiB
30BHIIIHIX TEPMIYHUX [ili (TEMJIOBUX MIOTOKIB, MIBUAKOCTEN 001yBY IOTOKOM IIOBITPSI AJ1s1 Pi3HUX PEXKUMIB
0OTiKaHHS, TPMBAJIOCTI ixHbO] Aii). BcTaHOBIEHO HOBI 3aKOHOMIPHOCTI BIIJIMBY PEKUMIB OOTiKaHHS (JlaMiHapHUA,

TypOyJIEHTHUI) IIOBITPSIHUM [I0TOKOM METaJIeBUX 0O0JIOHOK 3apsfiB cyMmilieil pisHoi reomeTpuyHOi popmu



(umniHgpUYHOI, HaniBCPeprUYHOi) Ta pO3MipiB Ha MiCIisl pO3TAlllyBaHHS JiISTHOK Ha iXHiX IOBEPXHSIX i3
MaKCHMMaJIbHUMU 30BHILIHIMU TEPMOIiIMH, IO PU3BOAUTDH IO BUOYXOHEOe3IeYHUX PyHHYyBaHb BUPOOiB BHACITOK
IepefyacHoOro 3aliMaHHs CyMileil mif; 060JI0HKaMH Y BKasaHuX Micusx. [IpoBefieHO TepMOIMHAMIYHI po3paxyHKU
BILJIVBY CIIiBBiJHOLIEHHS KOMITOHEHTIB y CyMillli Ta 30BHIIIHLOTO TUCKY Ha TEMIIEPATYPY ii IPOAYKTIB 3rOPsHHA, a
TaKOX BMICTY Y HUX BUCOKOTEMIIEPATYPHOIO KOHAEHCATY Ta HEOKKCHEHOTO MeTasly. BCTaHOBJIEHO MEXaHi3M Ta
PO3p06JIEHO HOBI MaTeMaTU4Hi MOJieJli ITPOoLlecy TOPiHHS 6araTOKOMITIOHEHTHUX YIIiJIbBHEHUX CyMillleil (MeTaseBe
najibHe + HiTPATOBMICHMI OKMCHIOBAY + JOOABKU OPraHiYHMX Ta HEOPraHiYHUX PEYOBUH), SIKi 1al0Th 3MOTY
PO3PaxoByBaTU WBUAKICTb PO3BUTKY IXHBOTO IIPOLIECY TOPiHHS Ta BUOYXOHEOE3MeYHI PEXXUMU Oro MPOTIKaHHS B
YMOBax I BUIIEHUX TEMIIEPATyP HarpiBy Ta 30BHIIIHIX TUCKiB. OTPUMAHO HOBi €KCIIEPUMEHTAJIbHI IaHi, 0 1al0Th
3Mory (OpMyBaTH HayKOBO-TEXHIYHY 6a3y JaHUX i3 ypaXxyBaHHSIM 3aJI€5KHOCTE MIBUIKOCTI TOPiHHS CyMillei Bif
TEXHOJIOTIYHMX [TapaMeTPiB iX 3apsiB i3 BpaxyBaHHAM BIUIMBY IiJBULIEHUX TEMIIEPATYP HArpiBy Ta 30BHIIIHIX
TUCKiB. CTBOPEHO HOBi HAyKOBO OOI'PYHTOBaHi METOAM [71s1 BU3HAUYEHHS KPUTUYHUX J1ialla30HiB 3MiHM TapaMeTpiB
30BHIIIHIX TEPMIYHUX [i}l Ha 3apsAOU CYMilI€H, a TAKOXK IBUIKOCTEN PO3BUTKY IIPOLIECY iIXHBOI'O FOPIiHHS B YMOBax
MiABUIIEHUX TEMIIEPATYP HArpiBy Ta 30BHILIHIX TUCKIB [JI51 PI3HUX TEXHOJIOTTYHYMX [TapaMETPiB CyMmilllel, 10 AAI0Th
3MOTY 3ano6irTu nepeg4acHoOMy MOKeXOBUOYXOHe6e3[1eYHOMY PYHHYBAaHHIO BUPOG6iB. Po3pobeHi meToau Ta
CTBOpE€HA 6a3a €KCIIepUMEHTAJIbHUX JAHMX 3HANIIIIM IPAaKTUYHE BUKOPUCTAHHS Ta BIIPOBA/KEHI B OpraHisalisix Ta
Ha MifnpruemMcTBax YKpaiHu 1010 3HUKEHHS Hebe3IeKU BILJIMBY MOXKEX a00 yAapHUX TEPMIiUHUX Jill Ha cepiiiHi
BMPOOY Ha OCHOBI 6araTOKOMIIOHEHTHUX HITPATHO-METAJIi30BaHMX CyMilllell B yMOBax ix 30epiraHHs,

TPAHCIOPTYBaHHS Ta 3aCTOCYBaHHS. Po3p0o6ieHO 3MiHM Ta IONOBHEHHS 10 HalioHanbHUX CTaHAAPTIB YKpaiHu.

2. The dissertation is devoted to the solution of an actual scientific problem in the field of fire safety, which
consists in the development of the scientific foundations of prevention of fire-explosive ignition of pyrotechnic
products based on multi-component nitrate-metallized mixtures by establishing critical modes of their heating,
ignition and development of combustion in conditions of external thermal actions, as a basis for preventing the
occurrence and spread of fire during storage, transportation and application of products. Mathematical models
and methods for calculating temperature distributions along the surface of charges of mixtures of various
geometric shapes and along the thickness of their metal shells have been developed depending on the parameters
of external thermal effects (heat flows, air flow speeds for different flow modes, their action times). New patterns
of the influence of the flow regimes (laminar, turbulent) of the air flow around metal shells of charges of mixtures
of various geometric shapes (cylindrical, hemispherical) and sizes on the locations of areas on their surfaces with
maximum external thermal effects, which lead to explosive destruction of products as a result of premature
ignition of mixtures under the shells in the specified places, have been established. Thermodynamic calculations of
the influence of the ratio of components in the mixture and external pressure on the temperature of its
combustion products, as well as the content of high-temperature condensate and unoxidized metal in them have
been carried out. The mechanism has been established and new mathematical models of the combustion process
of multicomponent compacted mixtures of metallic fuel + nitrate-containing oxidizer + additives of organic and
inorganic substances have been developed, which allow calculating the rate of development of their combustion
process and explosive regimes of its course under conditions of elevated heating temperatures and external
pressures. New experimental data have been obtained, which allow forming a scientific and technical database
taking into account the dependences of the combustion rate of mixtures on the technological parameters of their
charges, taking into account the influence of elevated heating temperatures and external pressures. New
scientifically based methods have been developed to determine the critical ranges of changes in the parameters of
external thermal effects on the charges of mixtures, as well as the rates of development of their combustion
process under conditions of elevated heating temperatures and external pressures for various technological
parameters of mixtures, which allow preventing premature fire-explosive destruction of products. The developed
methods and the created experimental data base have found practical use and implementation in organizations
and enterprises of Ukraine to reduce the risk of fire or shock thermal effects on serial products based on
multicomponent nitrate-metallized mixtures in the conditions of their storage, transportation and use. Changes
and additions to the National Standards of Ukraine have been developed.
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e Ko3zap H.M. 3akOHOMIPHOCTI BIUIMBY TEXHOJIOTIYHUX ITaPaMETPIB Ta 30BHIIIHIX YUHHUKIB Ha IBUJKICTb Ta
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o Kossip H. BuaHaueHHs1 KpUTUYHUX 3HaY€Hb [IapaMeTPiB 30BHIlIHIX TEPMOYAAPHUX BILIMBIB HAJ[3BYKOBOTO
IIOTOKY IOBITPSI Ha IOBEPXHIO LMJIiHIPUYHUX METAJIEBMX OOOJIOHOK 3apsifiiB MiPOTEXHIYHUX HITPaTHO-
MeTaJIeBUX CyMilllell B yMOBax iX 3acTocyBaHHS. 36ipHUK HayKOBUX Ipalb YepKacbKOro iHCTUTYTY MTOXKESKHOI
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(2023). C. 33-44.
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Tom 8, N2 1(2024). C. 23-34.

¢ 3aKOHOMIPHOCTI IIPOLeCY FOPiHHSA YACTMHOK METAJIEBOTO MaJIbHOTO Y IPOAYKTaX PO3KIaLAHHS MIPOTEXHIYHUX
6araTOKOMIIOHEHTHUX HiTpaTHO-LUpPKOHieBux cymiment / H. M. Koazsp Ta iH. HaykoBuii BicHuK: LIuBinbHAN
3aXUCT Ta NoXexxHa 6eaneka. Kuis: [IYTaHILL3, 2024. N2 1(17) 2024. C. 39-46.
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YepKacbKOTo iHCTUTYTY MOXKEXHOI 6e3neku imeHi ['epoiB YopHoOust HallioHanbHOTO YHiBEPCUTETY
LIMBIJILHOTO 3aXUCTy YKpainu «HaaspuyaiiHi cutyauii: nonepeykeHHs Ta jiksiganis». Yepkacu: YIIIE im.
I'epoiB YopHobumns HYLI3Y, 2024. Tom 8, N2 2 (2024). C. 44-56.

Mathematical modeling of the combustion process of particles of two-component metal alloys in the
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JHoneupk: IBH3 «THTY», 2024. N2 1(54) /2024. C. 50-62.

3aKOHOMIPHOCTI ITpoLIeCy TOPiHHS YaCTUHOK METaJIEBOTO MAJIbHOTO Y POAYKTaX PO3KJIafaHHs MiPOTEeXHIYHMX
6araTOKOMIIOHEHTHMX HiTpaTHO-MeTasizoBaHux cymiment / H. M. Kossp Tta in. BICTI Jonenpkoro rippudoro
incturyty. Joneusk: IBH3 « JHTY», 2024. N2 2(55)/2024. C. 92-105.

3aKOHOMIPHOCTI BILJIMBY YMHHUKIB Ha IIBUJKICTb PO3BUTKY IIPOLIECY F'OPIHHSA MiPOTEXHIYHUX CYMillEN Ha
OCHOBi KUICHEBMiCHMX OKMCHIOBAayiB Ta MeTasneBux nanpHux / H. M. Kossp Ta in. BicHuk Yepkacbkoro
Ilep>kaBHOTO TEXHOJIOTIYHOTO YHiBepcuTeTy. Yepkacu: YATY, 2023. N2 1/2023. C. 72-81.
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Kozsip H. M. Oco6nBocTi BUOyxiB Ta BUOYXOIIPUTHIYEHHS MAJIONOBITPSIHUX cyMimei. [ToxkesxxHa 6e3neka. 2016.
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l'apacum’iok O. L., Banantok B. M., Kozsip H. M. 3acTocyBaHHs ra30-a€po30J1bHO-II0POLIKOBUX BOTHEIACHUX
CcyMiluen 1 3aXMCTy BiJl 3anamoBaibHuX cymiment. Scientific Journal «ScienceRise». 2016. N2 5 /2(22)2016.
C.10-14.

Banantok B.M., KoasnumuH B.B., Kozsip H.M. 3anobiranns 3aliMaHHs ra30BUX CyMilllell H-TerTaHy
KOMOIHOBaHMMHU CHCTEMaMU YIAapPHUX XBUJIb Ta 00'€MHUX BOTHETAaCHUX pevoBUH. Scientific Journal
«ScienceRise». 2017. N2 11(40)2017. C. 21-24.

Bananwok B. M., Kozsp H. M., KpaBuyenko A. B. Crioci6 mifmapoBoro raciiHsi CHUPTiB BOTHETACHUM aePO30JIEM.
Scientific Journal «ScienceRise». 2019. N21(54)2019. C. 11-15.

TepmonnHamiuHi OCHOBU MOXKEXKHOI 6€3M€KU MiPOTEXHIYHMUX BUPOOIB B yMOBaX HaI3BUYaliHUX CATYaLlill Ta
BilicbkoBuUx Aiit / H.M. Ko3sp Ta in. Uepkacu: UIIIB imeni I'epoiB Yopro6uns HY1L3 Vkpainu, 2023. 436 c.
HaykoBO-06rpyHTOBaHi METO/IM 3 BUBHAYEHHSI KDUTUYHUX 3HAYEHbD Ta TONepeKeHHS Nepel4acHUX 3aliMaHb
NipOTeXHIYHMUX 6araTOKOMIIOHEHTHUX HiTpaTHO-MeTasli30BaHUX CyMilllell B yMOBaX 30BHIIIHIX TEPMiUHUX Oill
IIpu HaA3BUYaliHUX cutyauiax / Kossp H. ta in. Hagzsuuaiizi cutyauii: 6e3neka ta 3axuct: Marepianu XIV
BceykpaiHchkoi HAyKOBO-TIpaKTUYHOI KOHepeHLii 3 MbkHaponHow y4yacTio. Yepkacuy, 2024. C. 36-38.

Kozsip H., Kupuuenko O., llikonsp €. EkciepuMeHTaabHO-CTaTUCTUYHI MO 1711 CTBOPEHHS 623U TaHUX
IOI0 BILJIMBY TEXHOJIOTIYHMX [TApAMETPIB 3apsAiB MIPOTEXHIYHMX HITPATHO-METAIi30BaHUX CyMilllel Ha
3aJI€KHICTb MIBUAKOCTI IX TOPIHHA Bif, MiABUIIEHMX TEMIIEPATYP HArpiBy Ta 30BHILIHIX TUCKIiB. Teopid i

IIpaKTHUKa raciHHA [OXKEX Ta JIKBifalil Han3BryanHux cutyanin: Marepianu XV MiKHapOJHOi HAayKOBO-



npakTU4YHOi KoHQepeHLii. Yepkacu, 2024. C. 165-166.

KpuTnyHi 3HaYe€HHS NMapaMeTpiB 30BHINTHIX TEPMiYHUX BIJIMBIB Ha MiPOTEXHIYHi BUPOOW HA OCHOBI HiTPaTHO-
MeTaJIeBUX CyMilllell B ymoBax TpaHcropTyBaHHs / H. Kossp Ta iH. HagzsuuaiiHi cutyanii: 6e3rneka Ta 3aXucr:
Marepianu XIII BceykpaiHcbKoi HAayKOBO-IIPaKTUYHOI KOH(epeHLii 3 MbkHapoHOIo yuacTio. Yepkacuy, 2023. C.
126-127.

Kupunuenko O. B., Kozsap H. M., llIkosisp €. B. BcTaHOBIEHHS! KPUTUYHUX [TaPaMETPiB 30BHIIIHIX TEPMOYIAPHUX
BIJIMBIB Ha [1OBEPXHIO LMJIiHIPUYHUX METAJIEBUX OO0JIOHOK 3aps/iiB, L0 CKJIANAIThCS 3 MiPOTEXHIUHUX
HITpaTHO-MeTaJIeBUX CyMilllell, y KOHTEKCTi iX IpakTUYHOro BuKopuctanHs. Ways of Science Development in
Modern Crisis Conditions: Proceedings of the 4th International Scientific and Practical Internet Conference.
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