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AHOTALIS

Pawxeeuu H. B. llonepemkeHHs HaJI3BUYalHUX CUTyalld Ha MOJIrOHI
TBEpAUX TOOYTOBUX BIAXOMIB 3 JIKBIJALIMHUM EHEPrOEMHUM TEXHOJOTTUHUM
ycTarkyBaHHsAM. — KBanidikaniiiHa HayKoBa Ipalls Ha IpaBaxX PYKOIUCY.

HNuceptanis Ha 3700yTTS HAyKOBOrO CTyIEHsS JoKkTtopa Quiocodii 3a
cremianpHicTIO 263 — 1uBiIbHa Oe3mneka (26 — nuBiibHA Oe3neka). HarmioHanbHUM
YVHIBEPCUTET UMBUIBHOTO 3axuCTy YKkpainu, [lepxkaBHa ciyx6a VYkpainu 3
HaJA3BUYAHUX cuTyalii, Xapkis, 2021.

HuceprariitHa po0OoTa TPHUCBAYCHA BUPIMICHHIO aKTyaJlbHOI HAayKOBO-
NPaKTUYHOI 3a7a4l y chepl MUBLUILHOI O€3MeKu — po3poO0Iill METOAUKHU TOTEPEHKSHHS
Ha/I3BMYAHUX CHTyaIliii KacKaJHOrO THUIy TONIUPEHHS, TIOB’S3aHUX 31 3CYBOM
3BAJIMIIHUX IPYHTIB Ha TIOJITOHI TBEPAUX MOOYTOBHX BIIXOMIB 3 JIKBIJAIIHHUM
€HEproEMHUM  TEXHOJIOTTYHUM  YCTAaTKyBaHHSIM, B IHTepecax HEIOMyIIEeHHS
NEepPEepPOCTaHHS HaJ3BUYAHOI CcuUTyallli 3 00’€KTOBOro Ha OUIbII BHUCOKI PiBHI
NOIIMPEHHST HeOe3MeKu, peamizalisi sKOi JO03BOJUTh 3aXUCTUTU B ypaKeHHS
MUBUTBHUX 0Ci0 Ta daxiBmiB migpo3autiB  JepxkaBHoi ciayx6m VYkpainu 3
HAJ3BUYANHUX CUTYaIlil.

JlocsiTHeHHS TOCTaBJICHOI METH Tiepeadadae BUPIIICHHS HACTYITHUX 33124

1. IlpoBecTw aHaji3 Cyd4acHOrO CTaHy TIONEPEIHKCHHS HaJA3BUYaHUX
CUTYyalliif Ha MOJITOHI TBEPAUX MOOYTOBUX BIIXOJIB 3 JIKBIIAIHIM €HEPrOEMHUM
TEXHOJIOTIYHUM yCTaTKyBaHHSIM.

2. Po3poOuTu MateMaTuuHy MOJEIb TOTEPEKEHHS HaI3BUYAHIX CUTYAaIlii
KAaCKaJHOTO THWITYy TOMIMPEHHS, TOB’SI3aHUX 31 3CYBOM 3BAJMIHUX IPYHTIB Ha
MOJIITOHI ~ TBEpAMX TMOOYTOBUX  BIAXOMIB 3  JIKBIAAIIHHUM  €HEPrOEMHUM
TEXHOJIOTIYHUM YCTaTKyBaHHSM Ta PO3POOUTH Ha 1l OCHOBI BIIMIOBITHY METOIHKY.

3. IlepeBipuTu  IOCTOBIpPHICTH pO3pOOJEHOT MaTEeMaTHYHOI MOJENI
MOTICPE/KEHHST HAJ3BUYAHUX CUTYaIliil KaCKaJHOTO TUITY TOIIUPEHHS, OB’ I3aHUX
31 3CYBOM 3BAJIMIIHUX IPYHTIB Ha TMOJICOHI TBEPAUX MOOYTOBUX BIAXOAIB 3

JTKBIJAUIHUM €HEPrOEMHUM TEXHOJIOIYHUM YCTATKYBaHHSAM Ta po3po0JieHOi Ha il



OCHOBI BiJIMOBIIHOT METOIUKHU.

4. 3anpomnoHyBaTH MPOMO3MIlT MO0 peamizallii po3poOseHOT METOIUKU
MOTICPE/KEHHST HAI3BUYANHUX CHUTYaIlid KaCKaJIHOTO THITY MOIIMPEHHS, MOB'SI3aHUX
31 3CYBOM 3BaJIMIIHUX IPYHTIB Ha TMOJICOHI TBEPAUX TMOOYTOBUX BIAXOAIB 3
JTIKBIJAIMHIM €HEPrOEMHUM TE€XHOJIOTTYHUM YCTATKYBaHHSIM.

JIist po3B’si3aHHS TMOCTaBICHUX 3aJlad  KOMIUIEKCHO BHKOPHUCTOBYBAJIUCS
TEOPETUYHI Ta CKCIICPUMEHTATbHI MeTOAM MOCJHi/UKeHb: aHali3y Ta CHHTE3Y,
y3araJIbHCHHsS, MAaTEeMaTHYHOTO MOJICIIOBaHHS, Teopii WMOBIpHOCTEH, Teopii
NPUAHSTTS pillleHb, MAaTeMaTUYHOI CTaTHCTHUKH, MOJBOBI Ta JIAOOPATOpHI METOIU
CIIOCTEPEKEHHS Ta BUMIPY.

B saxocti o00’ekTa jgocaigikeHHss 0oO0paHO MpoIEC  TOMNEPEKCHHS
HaJ3BUYAHHUX CHUTYyallil KacKaJHOTO THWITy IONIUPCHHS, TOB’ S3aHUX 31 3CYBOM
3BAJIMIIIHUX IPYHTIB Ha TOJITOHI TBEPAMX MOOYTOBUX BIAXOJIB 3 JIKBIAAIIHHUM
€HEPrOEMHUM TEXHOJIOTTYHUM yCTaTKyBaHHSIM.

IIpeamerom fgociHiI:KeHHS € TapaMeTpud TMpoLECy MOMEePeIKEHHS
HAJ3BUYAWHUX CHUTyallll KacKaJHOTO THUITy TONIMPEHHs, TMOB’A3aHUX 31 3CYBOM
3BAJIMIIIHUX IPYHTIB Ha TOJITOHI TBEPAMX MOOYTOBHUX BIAXOJIB 3 JIKBiAAIIHHUM
€HEePrOEMHHM  TEXHOJIOTIYHUM  YCTAaTKyBaHHSAM, sKI OOYMOBJICHI (I3BUYHUMH
BJIACTHBOCTSIMU 3BAJMIIHUX TPYHTIB, TEXHOJOTIYHUMHU I[MOKa3HUKAMH TMOKa3HUKU
JIKBIZAIIHHOTO €HEPTOEMHOT'O TEXHOJIOTTYHOT'O YCTaTKyBaHHSI.

Y Berynmi 0O0TpYHTOBaHO aKTyalbHICTH OOpaHOI TEMH, 3a3HAYEHO 3B’SI30K
poOOTH 3 HAyKOBMMHU IMporpamMamu, IUTAaHAMH, TeMaMmH, CHOPMYIbOBAHO METY 1
3aBJaHHS HAyKOBOTO JIOCHIIKEHHS, BHW3HAUYCHO OO0’ €KT, MpeaMeT 1 METOIH
JOCIIHKeHb, PO3KPUTO HAYKOBY HOBHU3HY OTPUMAHHMX pPE3YIbTATIB 1 MPaKTUYHY
IIHHICTh pOOOTH, HABEICHO JIaHI MPO OCOOMCTHI BHECOK 37100yBada, ampoOarlito Ta
myOJiKaIio pe3ynbTaTiB AUCepTallii, 3araJbHui ii 00cHT.

Y nepumiomy po3mijii  «AHami3 Cy4acHOTO CTaHy IOTEPEKEHHS
HAJ[3BUYAHMX CUTYaIlld Ha MOJIrOHAaX TBEPAMX MOOYTOBHX BIIXOMIB 3 JIKBIAAIIHHAM
€HEPrOEMHUM TEXHOJIOTTYHHM YCTaTKYBaHHSIM» IPOBEACHHUIN aHalli3 TEeXHOTEHHOI

HeOe3MeKH MOJITOHIB TBEPAUX MOOYTOBUX 3 ypaxXyBaHHSIM CYYaCHHUX TEHICHIIIM



pPO3MIIIIEHHST Ha iX TEPUTOPii JIKBIAAINHOIO EHEPrOEMHOTO TEXHOJIOTTYHOTO
YCTaTKyBaHHs, ICHYIOUMX MIAXOJIB O MOJEIIOBaHHS YMOB iX (DYHKI[IOHYBaHHsI, Ta
aHami3 MIAXOMIB JO TMONEPEeIKEHHS HaJA3BHMYalHUX CHUTyalliil Ha 3a3HauYeHUuX
o0’exTax. BUKOHaHa mMOCTaHOBKA 3aJadyl HAYKOBOI'O JOCHIIKEHHS — po3poOKa
METOJIMKH TOTIEPE/DKEHHS HAJ3BUYANHUX CHUTYallii KAaCKaJHOTO THIY ITONTUPCHHS,
OB’ SI3aHUX 31 3CYBOM 3BAIMIIHUX IPYHTIB Ha MOJITOHI TBEPAUX NOOYTOBUX BIAXOIIB
3 JIKBIJAIIHHUM E€HEPrOEMHUM TEXHOJOTIYHMM YCTaTKyBaHHSIM, B 1HTepecax
HEJIOMYIIEHHS IePEPOCTaHHS HAJ3BUYAHOI CUTYaIlll 3 00’ €KTOBOTO Ha OUIBII BHUCOKI
piBHI MOLIMPEHHS HeOe3MeKH, peanizallis SKOi JT03BOJUTh 3aXUCTUTU BiJ YpaKE€HHS
MUBUIBHUX 0Ci0 Ta daxiBuiB migpo3autiB JlepkaBHoi ciykOu VYkpainu 3
HAJ3BUYANHUX CUTYaIlil.

Y napyromy po3agigi «Po3poOka MaremMaTHYHOT MOJEN1 IONEPEIKEHHSI
HaJ3BUYAHHUX CHUTyallil KacKaJHOTO THIY TOMIMPEHHS, TOB SI3aHUX 31 3CYBOM
3BAJIMIIIHUX IPYHTIB Ha TOJITOHI TBEPAMX MOOYTOBHUX BIAXOJIB 3 JIKBiAAIIHHUM
€HEePrOEMHHUM TEXHOJIOTTYHUM YCTaTKYBaHHSM Ta po3poOKa Ha 1i OCHOBI BiIMOBIIHOT
METOAMKWY MpoaHali3oBaHl (PI3UYHI YMOBH MOIEPEHKEHHS HAA3BUYaHUX CUTYAIliH,
3HAWAEHO PIMICHHS OKPEMHUX 3aJad 3 OIIHKH BOJIOTOCTI, IIUIBHOCTI, TeMIIepaTypH
3BAJMIIHUX TPYHTIB, Ta PiBHS HEOE3MEKH 3CYBHOTO MACHBY 3BAIMINHUX IPYHTIB Y
3QJIEKHOCTI  BiI TEXHOJOTIYHMX TIOKAa3HUKIB JIKBIJALIHHOTO E€HEPrOEMHOTO
TEXHOJIOTIYHOTO ycTaTKyBaHHA. Lle J03BONMIIO BUSHAYUTH YMOBH PILICHHS OKPEMHX
3a/1a4, SAKI YBIAOUIM 10 3arajlbHOi MaTEMaTHYHOi Mojeii. MaTeMaThudHa MOJCIb
MOTIEPE/KEHHST HAJ[3BUYAMHUX CHUTYallll KAaCKaJHOTO TUITY TOUIUPEHHS, MOB’I3aHUX
31 3CyBOM 3BAIMIIHUX TIPYHTIB HA TMOJIFOHI TBEPAUX TMMOOYTOBUX BIIXOIIB 3
TKBIAIIHHAM €HEPTOEMHHUM TEXHOJIOTIYHUM YCTAaTKyBaHHIM YSIBIISIE COOOI0 CHUCTEMY
3 YOTHPHOX aHANITHYHHX 3alexHocTei. [leprma aHamiTHYHA 3aEKHICTH OMHUCYE
3QICKHICTh KUIBKOCTI 3armOiaux ocid Big (I3MYHHUX BIIACTHBOCTEH 3BaJUITHUX
IPYHTIB, SK-TO BOJIOTICTh, IIUIBHICTh, TEMIIEpATypa, Ta TEXHOJIOTTYHUX MOKA3HUKIB
JIKBIIAIIMHOTO EHEPrOEMHOTO TEXHOJIOTIYHOTO yCTaTKyBaHHSA. Jlpyra omucye
3QJICKHICTh KUIBKOCTI MOCTPAXKAANUX Bi (I3UYHUX BJIACTUBOCTEH 3BaJUIIHUX

IPYHTIB, SIK-TO BOJIOTICTh, IIUIbHICTh, TEMIIEPATYpa, Ta TEXHOJOTTUHHX IMOKA3HUKIB



JKBIJALIHOTO EHEProOEMHOTO TEXHOJOTIYHOTO YCTaTKyBaHHS. TpeTs Omucye
3QJIEKHICTh KUIBKOCTI OCI0 3 MOPYIIEHHSIM YMOB SKUTTEHISIIBHOCTI BiJ (DI3UUHUX
BJACTUBOCTEHN 3BaJIMUIIHMX IPYHTIB, SIK-TO BOJIOTICTb, LIUIbHICTH, TEMIEpaTypa, Ta
TEXHOJIOTIYHUX TIOKAa3HUKIB  JIKBIAIIHHOTO EHEPrOEMHOIO  TEXHOJOTTYHOTO
ycTaTKyBaHHs. UeTBepTa J03BOJIIE BUBHAUYUTH YMOBH BiJICYTHOCTI TIOCTPaXKIauX Ta
KEpPTB, K HACIIAKIB HAJ3BUYaWHOI CHUTYyalli MEpIIOro pPiBHSA MNPIOPUTETHOCTI, B
3aJIEKHOCT1 BiJl Bapiallii pilleHb OKPEMHX 33Ja4 3 OLIHKK (I3MYHUX BJIACTHUBOCTEH
3BJIMIITHUX TPYHTIB, Ta HEOE3MEKN 3CYBHOTO MACHUBY 3 ypaxXyBaHHSAM TEXHOJIOTIYHHX
MOKa3HUKIB JIKBIAAIIMHOTO €HEPrOEMHOTO TEXHOJIOTTYHOTO YCTaTKYBAaHHS. Y MOBOIO
ICHyBaHHS HaBEJICHOT MAaTEMATUYHOI MOJIEI € HA0Ip MOYaTKOBUX Ta TPAHUYHHX YMOB
HE TIEPEPOCTaHHS HACIAKIB HaJ3BUYAWHOI CHUTyallli 3a MeXi 00 €KTOBOrO pIBHS
HIOIIMPEHHS HEOE3IMEKH 3 ypaxXyBaHHSAM OTPUMAaHHS MaKCUMaIbHOI KUIBKOCTI METaHy
y cKkJajl 6iorasy.

Ha ocHOBI MaremMaTW4yHOi MOJel PO3pOOJEHO METOAUKY MOMepeIKEHHS
HAJ3BUYAWHUX CHUTyallll KAacKaJHOTO THIY TMOUIUPEHHS, TMOB A3aHUX 31 3CYBOM
3BAJMIIIHUX IPYHTIB Ha TOJITOHI TBEPAMX MOOYTOBUX BIAXOJIB 3 JIKBiAAI[IHHUM
E€HEProEMHUM TEXHOJIOTIYHUM YCTAaTKyBaHHSIM, peajizaiis sKoi nependayae
BUKOHAHHS TPy POOIT 10 Ta MICasA (PakTy MepeMilleHHs 3CYBHOTO MacHBY, a caMe:
IOB’SI3aHUX 3 TIPOCKTYBAaHHSIM Ta OYJIBHUIITBOM OO0 ’€KTy, TIOB’S3aHUX 3
eKCIUTyaTaliero 00’ €KTy; TMOB’A3aHUX 3 JIOKATI3aIli€l0 Ta JIKBIIAIIED HETaTUBHHUX
HACJINKIB 3CYyBY; IOB’S3aHUX 3 YCYHEHHSM HEOE3MEeKH MOMAIBIIOr0 3CyBy Ta
cTabutizaIfiero poooTH 00’ EKTY .

VY tperbomy po3aiii «IlepeBipka mocTOBipHOCTI pO3p0OICHOT MATEMATHYHO1
MOJIeNII TIOTIEPE/PKCHHSI HAI3BUYAMHUX CHUTYallli KAacKagHOTO THUIYy MOIIMPEHHS,
OB’ I3aHMUX 31 3CYBOM 3BAJMIITHUX IPYHTIB Ha TIOJITOHI TBEPIUX MOOYTOBUX BiAXO1IB
3 JMIKBIAAI[IHHAM €HEPrOEMHHUM TEXHOJIOTIYHIUM yCTaTKyBaHHSIM Ta po3po0iieHo1 Ha i1
OCHOBI1 BIIOBITHOT METOJMKH» OMHUCAHO PO3POOJICHY TabOpaTOpHY YCTAaHOBKY Ta
METONHMKY TPOBEACHHS EKCIIEPUMEHTAIbHUX JOCTIDKeHb BIUIMBY  (Di3WIHUX
BJIACTUBOCTEH 3BAJIMIIHUX IPYHTIB HA CTIMKICTh CXUJIIB, @ TAKOXK, 3 BUKOPUCTAHHSIM

3a3HaYCHUX YCTAHOBKM Ta METOAMKH, MPOBEIAECHO HATYpHI EKCIIEPUMEHTANIbHI



JOOCHIDKEHHSI, pe3ylbTaTH SAKUX CIIBIAJAI0Th 3 pe3yJbTaTaMU IMITAlIMHHUX,
BXOJATh B JOBIPUMI IHTEpBaJ, po3paxoBaHHUil 3 MoBIpHICTIO 95 % 3a KpuUTepieM
CrplofieHTa, 110 MIATBEPAXKYE TOCTOBIPHICTH PO3pPOOJICHOI MaTEeMaTUYHOI MOJENi
MOTICPE/KEHHS HAJ3BUYAHUX CUTYaIlill KaCKaIHOTO THITY MOIIMPEHHS, OB’ I3aHUX
31 3CYBOM 3BaJIMIIHUX IPYHTIB Ha TMOJITOHI TBEPAUX MOOYTOBUX BIAXOAIB 3
JIKBIIALITHUM €HEPrOEMHUM TEXHOJIOT'IYHUM YCTATKYBAHHSIM Ta po3po0JIeHOi Ha ii
OCHOBI BIAITOBIAHOT METOIUKHU.

Y 4yerBepromy po3aiii «[Ipomo3unii momgo peanizaiii  po3poOaeHOT
METOJIUKHM TIOTICPE/KCHHS HAJI3BUYANHUX CHUTYallidi KaCKaJHOTO THITY IOIIUPCHHS,
OB’ SI3aHUX 31 3CYBOM 3BAJIMIIHUX IPYHTIB Ha MOJITOHI TBEpIUX NOOYTOBUX BIAXO1B
3 JIKBIAAI[IHHUM €HEPrOEMHUM TEXHOJIOTTYHUM YCTAaTKYBAHHSIM» PO3TJSHYTI YMOBH
edexkTuBHOT peaizamii po3poOJIeHOI METOIUKH TONEPE/HKCHHS HaA3BUYAHUX
CUTYyaIliil KaCKaJIHOTO TUITy TMOIIUPEHHS, OB’ SI3aHUX 31 3CYBOM 3BaJIMIIHUX IPYHTIB
Ha TIOJIIFOHI TBEPAUX TMOOYTOBUX BIAXOMIB 3 JIKBINAIIWHAM EHEPrOEMHUM
TEXHOJIOTIYHUM YCTaTKyBaHHAM. Jl0o Mpomno3uilii BIAHOCUTHCS: MO-TIEpIIE, BUSBICHHS
NPUXOBAaHMUX OCEpPEJKIB Ta MIIAXIB TMOMNIMPEHHS TEXHOTEHHOI HeOe3Neku Ha
MOJIITOHAX TBEPAUX IMOOYTOBUX BIAXOJIB IIJISIXOM 3aCTOCYBAaHHS JHCTAHIIMHHUX
METOIB Ta 3aC001B CIIOCTEPEKECHHS 32 CTAHOM aTMOC(EPHOro MOBITPS, 3BATUIITHUX
IPYHTIB, 110 JIO3BOJIUTH 3a PAXyHOK IOTH(GOPMOBAHOCTI 3a0€3MeUnTH O€3eUH] YMOBH
(GyHKIIIOHYBaHHS aBapidHO-PATYBAJbHUX TMIAPO3AUNIB I dYac TMOMepeKEHHS
HAJ3BUYAWHUX CHUTYyaIliii Oe3mocepeHb0 Ha 00’€kTi iX BHHHKHEHHA. [lo-mpyre,
BEJICHHS aHaji3y CTaHy aTMoc(epHOro TOBITPs, SIK OCHOBHOTO JDKepela
NepeHeceHHs] HeOe3MEeUYHNX PEUYOBHH, 3 METOI0 CBOE€YACHOT peasizallii KOMIUIEKCHUX
CaHITapHO-TIT€EHIYHUX MPEBEHTUBHHUX 3aXOJIIB, IO JIO3BOJHUTH 3MEHIIUTH HACIIKH
BITUBY HAJ[3BUYAMHUX CHUTYAIlild 32 MeKaMH 00’ €KTy iX BUHUKHEHHS Ha JOBKULIS Ta
HACEJICHHS, K1 MEIIKAIOTh y 30H1 MOXKJIMBOTO ypaKEHHSI.

IIpakTuyHe 3HaYeHHS OTPUMAHUX Pe3yJbTATIB  JIHUCEPTAIIHHOTO
JOCJIJIPKEHHSI TIOJISITAa€ Yy 3aCTOCYBaHHI PO3pPOOJICHMX MaTEeMaTUYHOI MOJeNl Ta
METOJUKH B miApo3auiax Jlep:kaBHoi ciayxOu YkpaiHM 3 HaA3BUYANHUX CUTYyallli

MICIIEBOTO Ta PETiOHAJIBHOIO PIBHSA MIANOPSAKOBAaHOCTL. OCHOBHI pe3yJbTaTH



JOCIIPKEHHS] BUKOPHCTaHI B paMKaxX HIJIOTHOTO BIPOBAJKEHHA B [3I0OMChKOMY
paiionHoMy Bigaun [omoBHoro ympaniHHA Jlep:xkaBHOiI cayxO0u VYkpaiHu 3
HaJ3BMYalHUX cUTyallld y XapKiBchKiid obsacti (akT BaopoBamxeHHs Big 01.09.2020
POKYy) Ta y KOMyHaJlbHOMY mignmpuemctBi «bmaroyctpiit wmicta I3tom» (akT
BripoBapkeHHs Bl 09.09.2020 poky) B paMKax yIOCKOHAJEHHS CUCTEMH MIATPUMKHU
NPUMHATTS pIMIEHHS KEPIBHUKOM pOOIT 3 MOMEpeKEHHS Ta JIKBiAALll HACIIIKIB
HaJ3BUYAHHUX CUTYaIlll HAa MOJIIrOH1 TBEpAUX MOOYTOBUX BIAXOAIB 3 JIKBIAAI[IHHUM
E€HEPrOEMHUM TEXHOJIOTIYHIM YCTAaTKyBaHHSM.

Takum dYnMHOM, B JOMcepTallii BHPINIEHO AaKTyaJlbHY HAyKOBO-TIPAKTHUHY
3ajadqy 'y cdepl HHUBLIBHOI O€3MEeKH — PO3pOOJCHO METOAUKY TMOMEPEKSHHS
Ha/3BUYAWHUX CHUTYyallii KacKaJHOTO THUITy TOIIMPECHHS, IOB’S3aHUX 31 3CYBOM
3BAJIMIIHUX TPYHTIB Ha TOJITOHI TBEPAUX MOOYTOBUX BIAXOJIB 3 JIKBiAAI[IHHUM
CHEePrOEMHUM TEXHOJIOTIYHUM YCTATKyBaHHSIM, B iHTEpECaX HEIOMYIICHHS MePEPOCTAHHS
HaJ3BUYAiHOT cHUTyarmii 3 00’€KTOBOTO Ha OUIBII BHCOKI PIBHI TOIIUPEHHS
HeOe3MeKu, peaizailis SKoi TI03BOJUTh 3aXUCTUTH BiJl YpaKeHHS IUBUTRHUX 0Ci0 Ta
daxiBiiB migpo3auaiB JdepxaBHoi cinyx6u Ykpainu 3 Haa3BUYaWHUX CUTYaIlIN

KurouoBi cioBa: nonepepkeHHsT HaA3BUYAWHOT CUTYaIlli, TOJITOH TBEPAUX
moOyTOBHUX BIIXOJIIB, JIIKBiJalliiiHE CHEPTOEMHE TEXHOJIOTTYHE YCTAaTKyBaHHSM, 3CYB,

3BAJIMIIHI IPYHTH.

Cnucok nyoJaikaniii 3100yBaya 3a TeMOI0 qucepTaumii

HaykoBi mpani, y sikux omy0/iikOBaHi OCHOBHI HAayKOBi pe3yJbTaTH
aucepTAaii:
Momnozpaghin:
1. PamkeBuu H., l'onuapenko 10., Bouyk T. Poznin. 3.9. Ilonepemxkenus
Ha/I3BHYAMHUX CHUTyallil Ha TOTEHI[IMHO-HEOe3MeUyHNX 00’ €KTax 3 HaJIMIIKOBUM
€HEPrOEMHUM TEXHOJIOTTYHUM YCTATKYBaHHSIM B KOHTEKCTI BHUPIIICHHS MNpoOiIeMu

MiJIBUIICHHS OE3MEeKU Ta SKOCTI JKUTTS B cydacHomy cBiti // Improving living
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standards: current opportunities and limitations. Monograph. Editors: Wojciech
Duczmal, Iryna Ostopolets. Opole: The Academy of Management and Administration
in Opole, 2020. P. 369-379. ISBN 978-83-66567-21-4.

Ocobucmo 3000y8auem npoBeodeHo NOabLOBUX MA AAOOPAMOPHUX OOCHIONCEHD
3 BU3HAUEHHS (DI3UKO-MEXAHIUHUX 81ACMUBOCHEl 38AIUWHUX TPYHMIE mMa IX 6NIUBY

Ha CMIKicCmb cXUig, ma oOpobieHo iX pe3yibmamu.

Cmammi y naykosux ghaxosux euoanuax Ykpainu, uio 6xooamp 00
MIHCHAPOOHUX HAYKOMEMPUUHUX 0a3:

2. Vambol S., Vambol V., Bogdanov I., Suchikova Y., Rashkevich N. Research
of the influence of decomposition of wastes of polymers with nano-inclusions on the
atmosphere. Eastern-European Journal of Enterprise Technologies. 2017. 6/10 (90). P.
57-64. DOI: 10.15587/1729-4061.2017.118213. (BumaHHs BKIIOYEHO 10 KaTeropii «A»
[epeniky paxoBux BHAaHb YKpaiHH Ta MDKHAPOIHOT HAYKOMETPHUHOT 0a3u SCOPUS)

Ocobucmo 3000y8auem nposedeHo 0OpPoOKy pe3yrbmamie eKCnepumenmis no
BU3HAYUEHHIO KOHYEHMPayii MOKCUUHUX PEeUOBUH, AKI GUOLIAIOMbCA NPU MEPMIUHOMY
PO3KIAOAHHT CUHMEMUYHUX NOJIMEPHUX Mamepianié ma 00IpYHMOBAHO MONCIUBICMD
npoBedeHHs BUCOKOMOUHOT i0eHmughikayii 2a3ono0iOHUX peuosul 8 ammocgepi 3 Memoio
BUAGIIEHHS NPUXOBAHOI Hebe3neKU 8 Milli NOI2OHY MEepOUX noOYmMosux 8i0xo0is.

3. Rashkevich N., Goncharenko I., Anishenko L., Pisnya L., Petrukhin S.,
Serikova E. Biogas from the municspal solid waste polygon. Scientific Journal
«ScienceRise». Ne 9 (50) 2018. P. 39-42. DOI: 10.15587/2313-8416.2018.143412.
(Buganus BKIIOUEHO J0 MDKHApogHUX HaykomeTpuuHux 0a3 Index Copernicus Ta
Ulrich's Periodicals)

Ocobucmo 3000ysauem npoedeHO AHANI3 ICHVIOUUX MAMeMamuyHUux
Mooeneu nepemiujentsi Hebe3neyuHux peyoeuH HAO NONICOHOM MEepouUx NnoOYmoeux
8i0X0018, CHOPpMYIbOBAHI BUCHOBKU WOO0 3ANEHCHOCMI WEUOKOCMI ma paodiyca
nepemilyents Hazpimozo YMEOPEHHs pI3HOI NAA8yuoCcmi ma 3anponoHO8aHO
npakmu4Hy YiHHicme mooeni y cepi YusiibHoi Oe3nexku 3 mMemoi epekmueHo2o

BNPOBAONCEHHS PO3PODIEHOI MEMOOUKU NONEPEOHCEHHA HAO3BUUAUIHUX CUMYayil —
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3MEHUEHHs He2amUuHUX HACAIOKI8 8NIUBY 34 Medxcamu 00 €Kmy iX 6UHUKHEHHS Ha
O06KILIA Ma HACENeHHA.

4. Pamken4 H. B. Anaiiz TeXHOreHHOI HEOE3MEKU TEXHOJIOT1H MOBOMHKEHHS
3 TBEpAUMH TMOOYTOBUMU Bimxomamu. Hayxoso-mexuiunutl 30ipnux «Komynanvhe
eocnodapcmeo micmy. Cepia: mexuiuni Hayku ma apximexkmypa. 2019. T. 6. No 152
(2019). C. 58-66. DOI: 10.33042/2522-1809-2019-6-152-58-66. (BugaHHs BKIIOYCHO
710 MIDKHapOJIHUX HaykoMmeTpuuHux 0a3 Index Copernicus)

5. PamkeBnu H. B. ®opMyBaHHA MaTeMaTMYHOrO amapaTy METOIUKHU
MOTIEPE/PKEHHST HAJI3BUYAHOT CUTYyallli Ha TOJITOHI TBEPAUX MOOYTOBHX BIIXOJIB 3
TEXHOJIOTIYHUM  YCTaTKyBaHHAM.  Haykoso-mexwiynuii  30ipnux  «Komynanvhe
2ocnoodapcmeo micmy. Cepia: mexuiuni Hayku ma apximexkmypa. 2020. T. 1. Ne 154
(2020). C. 100-107. DOI: 10.33042/2522-1809-2020-1-154-100-107. (Bunmauus
BKJIFOUEHO JI0 MIKHApOIHUX HayKoMeTpuuHux 6a3 Index Copernicus)

6. PamkeBuu H. B. Po3poOka Kepyrdoro ajiroputMy METOIUKH
TIOTIePE/DKEHHST HA/I3BUYAMHUX CHUTYallld Ha TOJIrOHI TBEPAMX MOOYTOBUX BIIXOIIB 3
JIKBIJAIIAHAM €HEPrOEMHUM TEXHOJIOTTYHUM YCTaTKyBaHHIM. Haykogo-mexHiunuil
30ipHuk «Komynanvne cocnooapcmeo micmy. Cepisi: mexHiuHi HAyKu ma apximexkmypa.
2020. T. 3. Ne 156 (2020). C. 188-194. DOI: 10.33042/2522-1809-2020-3-156-188-194.
(Bupanus BKIIIOUEHO 10 MDKHApOIHUX HaykomeTpuuHux 0a3 Index Copernicus)

7. JiBiiatok M., Mipaerko B., PamkeBuu H., IlleBuenko O. Po3poOka
1a00paTOPHO-CKCIIEPUMEHTAIBHOT ~ YCTAHOBKM ~ JUII  TEPEBIPKA  JTOCTOBIPHOCTI
MaTeMaTUYHOT MOJENi Ta po3poOJIeHOi Ha i OCHOBI METOAMKH TOMEPEIKEHHS
HAJ3BUYAMHUX CUTYAIli Ha MOJIITOHAX TBEPAMX IMOOYTOBUX BIIXOIIB 3 TEXHOJOTTYHUM
JIKBiIAIIHHAM eHeproeMHMM yctaTkyBaHHsIM. Social Development and Security. 2020.
Vol. 10. Ne 5. C. 15-27. DOI: 10.33445/sds.2020.10.5.2. (BugaHHsS BKIIFOYEHO IO
MikHapoIHUX HaykoMeTpuaHux 6a3 Index Copernicus ta Ulrich's Periodicals)

Ocobucmo 3000y8auem po3pobiieno 1abopamopHy YCMAaHOBKY, KA 00380JAE
npogecmu  eKCNepUMEHmMAnbHi  OOCTIONCEeHHS  6RAUGY  (DI3UYHUX — 8IACMUBOCMEL
36ANUWHUX TPYHMI6 HA CMIUKICMb CXWIIB, Ma 6i0N08I0HY MEMOOUKy NpPOBeOeHHs

00CNIOMHCEHD.


https://science.kname.edu.ua/index.php/uk/nashi-vydannia/komunalne-hospodarstvo-mist/seriia-tekhnichni-nauky-ta-arkhitektura
https://science.kname.edu.ua/index.php/uk/nashi-vydannia/komunalne-hospodarstvo-mist/seriia-tekhnichni-nauky-ta-arkhitektura
https://science.kname.edu.ua/index.php/uk/nashi-vydannia/komunalne-hospodarstvo-mist/seriia-tekhnichni-nauky-ta-arkhitektura
https://science.kname.edu.ua/index.php/uk/nashi-vydannia/komunalne-hospodarstvo-mist/seriia-tekhnichni-nauky-ta-arkhitektura
https://science.kname.edu.ua/index.php/uk/nashi-vydannia/komunalne-hospodarstvo-mist/seriia-tekhnichni-nauky-ta-arkhitektura
https://science.kname.edu.ua/index.php/uk/nashi-vydannia/komunalne-hospodarstvo-mist/seriia-tekhnichni-nauky-ta-arkhitektura
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Cmammi y naykosux gpaxosux euoanuax Ykpainu:

8. PamxkeBuu H. B., UepennrwoB 1. A., KoBanboB I. O. Crioci6 BUsIBIEHHS
MOXKEK Ha TEpUTOpli MOJITOHY TBEPAUX MOOYTOBUX BIIXONIB. [HowceHepis
npupoookopucmysarnsi. 2019. Ne 3 (13). C. 102-109. DOI: 10.37700/enm.2019.3(13).102-
109.

Ocobucmo 3000y8auem 3anpPONOHOBAHO CHOCIO BUABNEHHS NONCENHC HA

mepumopii nonicony meepoux nooymosux 8ioxoois.

Ilamenmu:

9. IlatenT Ha kopucHy moaenb Ne 128973 U, Vkpaina, MIIK (2018.01) A62C
3/02, GO1V 3/16 (2006/01), GO1V 8/00. Crioci®6 BUSBIECHHS MOXEX Ha IMOJITOHAX
TBepauX mooyTroBux BiaxojaiB / Bambons C. O., Bam6oas B. B., Pe3niuenko I'. M.,
Konaparenko O. M., Konocko B. 0., Pamkesuu H. B.; Bnacuuk: HYI[3 Ykpainu.
- No 201805655; 3apin. 21.05.2018; ommy6:1. 10.10.2018, bro. Ne 19.

Ocobucmo 3000ysauem NpoBedeHO aHali3 NAMeHMHOI 0a3u w000 HAAGHUX
CNOCODI8 BUABIEHHSL NONCENC HA NONICOHAX MEEPOUX noOymosux 8i0xodie ma
3anponoHOB8aHO BUKOPUCMOBYB8AMU DJIOK MIKPOX8UIbOBOI padiomempii 01 GUHAYEHHS

Medicl, 2IUOUHY Ma meMnepamypu 30HU 20PIHHA, UABEHHS NYCMOM | NP02apis.

HaykoBgi npaui, fiki 3acBifuy0Th anpoodaiiio MaTepiajgiB qucepranii:

10. PamkeBnu A. C., PamkeBuu H. B., Bambons B. B. HccinemoBanue
O0COOEHHOCTEH JIa3epHOTO METoAa ISl KOHTPOJsl aTMOC(EPHOro BO3JyXa B 30HE
Ype3BBIUAMHBIX CHUTYyalliid. 30ipHHK MartepiaiaiB MibKHapoAHOI HAyKOBO-TIPAKTUYHOT
koH(pepenttii «[IpoOmeMbl TpaXTaHCKON 3alIUTHI: yMpPaBICHHUE, TPETYNPEKIACHHE,
aBapuiHO criacaTeNbHbIE U ClieluanbHble padoThl», 17 6epe3ns 2017 p., PecnyOnika
Kazaxcran, m. Kokmeray: P/IY «KTI KHC MBC Pecny6niku Kazaxcrany». C. 245—
248 (popma yuacTi — 3a04HA).

Ocobucmo 3000y8auem NpoBEOEHO AHANI3  MONCIUBOCMI  OP2aHI3aAyii
OUCTAHYITIHO20 MOHIMOPUHSY AMMOCEHEPHO20 NOoGIMps 6 pAUOHAX GUHUKHEHHS

HAO038UYAUHUX CUMYAYil 3a 00NOMO2010 J1A3ePHO20 KOMNIEKC) .


https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.37700%2Fenm.2019.3(13).102-109
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.37700%2Fenm.2019.3(13).102-109
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11. PamkeBuu H. B. BusiBneHns o3Hak HeOe3MeKHu i 4Yac €KCILTyaTarii
MOJIIFOHIB TBEPAMX MOOYTOBUX BIAXOMIB. 30IpHUK MarepiaiB MiKHApOIHOT HAYKOBOT
iHTepHeT-KOHpepeHIli «lH(popMalliiiHe CyCNUIbCTBO: TEXHOJIOTYHI, €KOHOMIYHI Ta
TEXHIYH1 aCNIEKTH cTaHoBJIeHHs» (Bumnyck 24), 15 nmuctomana 2017 p., m. TepHomnins. C.
84-87.

12. Pamxkesuuy H. B. OOrpyHTyBaHHS MiJBUILIEHHS TEXHOT€HHO-EKOJOTTYHOT
0e3MeKu MOJIrOHIB TBepAUX MOOYTOBUX BIAXOIB. 30IpHUK MaTepianiB MiKHApOIHOT
HAYKOBO-TIPAKTUYHOT KoH(epeHIil mononux yueHux «lIpobmemu Ta mnepcnekTHBU
3a0e3MeyeHHs] IUBUIBHOTO 3axXucTy», 28-29 Oepesnst 2018 p., m. Xapkis: HVYII3
VYxpainu. C. 360 (dopma yudacti — o4Ha).

13. KonockoB B. 10., PamkeBuu H. B. Inentudikaiis HeOe3neku Micib
BUJAJICHHS TBEPAUX MOOYyTOBMX BiaxofiB. 30ipHUK MarepianiB 21 BceykpaiHChkoi
HAYKOBO-TIPAaKTUYHOI KOH(epeHIii «PO3BUTOK NHMBUIBHOTO 3aXHUCTy B CYYaCHHUX
oesnexkoBux ymoBax», 8 xoBTHA 2019 p., m. Kuis: YxkpHJIIII3. C. 130-132 (popma
y4acTi — 3a09HA).

Ocobucmo  3000y6auem  pO32NAHYMO MA  NPOAHANIZ308AHO  MOICIUBL
HAO038UYAlHI cumyayii Ha NOIi2OHi MEepOUx noOYMosux 8i0xo0is.

14. PamkeBuy H. B. AKTyanbHICTh MUTaHHS IOINEPEHKEHHS HAI3BUYAHHOT
cuTyallii Ha KOMYHiKailii ab0 TEeXHOJOTiYHOMY YCTaTKOBaHHI TOJIITOHY TBEPAUX
noOyToBUX Biaxo/iB. 30ipHUK MaTepianiB ChbOMOi MDXHAPOIHOT HAYKOBO-TEXHIYHOT
koH(pepentii «[Ipobnemu iHpopmaTuzamii», 13—15 mucronaga 2019 p., m. Uepkacu —
baky — benbcbko-bsna — Xapkis. C. 77 (popma ydacti — 3a049Ha).

15. PamkeBuu H. B. TexHoreHHas ONacHOCTh Ha TOJIMTOHAX TBEPBIX
OBITOBBIX OTXOJOB C TEXHOJOTMYECKUM oOopynoBaHueMm. IlocTtaHoBka 3amau
uccienoBanus. 36ipauk MatepiamiB I MixaapoaHoi 3a09HOT HayKOBO-TIPaKTUYHOT
KoH(pepeHuii «be30macHOCTh yenoBeka M 00IIEeCTBa: COBEPILIEHCTBOBAHUE CHUCTEMbI
pearupoBaHus M YNPABICHUS 3alIUTON OT YPE3BBIYAMHBIX CUTyaluin», 29 nucronana
2019 p., Pecnybnika binopycs, M. MiHchk: YHiBepcuteT nuBLibHOTO 3axucty MHC

Pecmry6utiku binmopycs. C. 71-73 (dbopma ydacTi — 3a049Ha).
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16. Pamkesnu H.B. Haa3euuaiiHi cuTyauii Ha TOJIrOHI TBEPAUX
noOyTOBUX BIIXOAIB 3 TEXHOJOTYHUM YyCTaTKyBaHHSAM. 30IpHUMK MaTtepiamiB XV
MuiKHapOJHOT HAyYKOBO-NPAKTHUYHOI KOH(EpEeHLIi MOJOJUX BYEHHX, KYpPCaHTIB Ta
cryneHTiB «[Ipo0GieMu Ta MEpCHeKTUBU PO3BUTKY CUCTEMH OE3MEKH KUTTENISUTBHOCTD,
26—-27 6epesns 2020 p., M. JIsBiB. C. 471-473 (dbopma ydacTi — 3a04Ha).

17. Pamxesuu H. B. ['pannynbie yclioBUs NpeayNpexXIeHHs Ype3BbIYatHOM
CUTyalldl Ha TOJUTOHE TBEPJBIX OBITOBBIX OTXOJOB C TEXHOJOTUYECKUM
obopynoBanuem. 30ipuuk wmatepianie X1V  MibkHapogHOT HayKOBO-IPAaKTUUYHOL
KoH(epeHii wmoioaux yueHux «OOecredeHne O€30MacHOCTU: TPOOIEMBI U
nepcrnekTuBbly, 8-9 kBitHa 2020 p., Pecny6nika binopycs, M. MiHCbK: YHiBepcUTeT
muBUIbHOTO 3axucty MHC Pecny6niku binopycs. C. 126—127 (dbopma ywacti —
3a0YHA).

18. PamkxeBnu H. B. Po3pobka maremMarnyHOi OCHOBHU TMOMEPEIKECHHS
HaJ3BUYATHOT CUTYyaIlli Ha MOJITOHI TBEPANX MOOYTOBHX BIIXOIB 3 TEXHOJOTTYHUM
ycTaTKyBaHHsAM. 30ipHUK MarepianiB JlecsaToi MIKHApOAHOI HAYKOBO-TEXHIYHOT
koH(pepeniii «CywacHi HampsMu  PO3BUTKY iH(pOpMaIiHO-KOMYHIKAIIHHUX
TEXHOJIOT1H Ta 3aco0iB ympasmiHHa», 9-10 kBiTHa 2020 p., M. baky — XapkiB —
Kunina. C. 68 (hopma ygacTi — 3a04Ha).

19. PamkeBuu H. B., KomockoB B. 0. Texnorenna HeOe3mneka moJiroHis
TBEPAUX MOOYTOBUX BIAXOJIB 3 TEXHOJOTIYHUM YCTaTKYBaHHSIM. 30IpHHUK MaTepiaiB
MixHapoaHOI HAyKOBO-TIPAKTHYHOT KOH(epeHIii momonux y4deHux «lIpobrmemu Ta
MEePCTIEKTUBYU 3a0€3MeUeHHS TUBUILHOTO 3aXUCTy», 15—16 kBiTHS 2020 p., M. XapkKis:
HVYII3 Ykpainu. C. 8 (popma yuyacTi — ouHa).

Ocobucmo  3000y8auwem  po32AAHYMO  YMOSU  0OIAUWMYBAHHA — OLISAHKU
CKAAOYBAHHS MEEPOUX NOOYMOBUX 8i0X00i8, MexHO02ill 300py 6ioeazy ma udiieHi
Gpaxmopu 6UHUKHEHHSI MEXHO2eHHOI Hebe3neKu.

20. PamkeBnuy H. B. Pa3pabGoTtka mabGopaTopHOW yCTaHOBKH IO TPOBEPKE
JIOCTOBEPHOCTH MaTeMaTHUYEeCKOro ammapara METOAWKH TMpPeIyNpekICHHs Ype3BblYaliHbIX
CUTYyaIllii Ha TIOJIMTOHE TBEPBIX OBITOBBIX OTXOJIOB C TEXHOJIOTHUECKON YCTaHOBKOM.

30ipuuk MarepianiB VI MixHapoaHoOi 3a04HOT HAyKOBO-IIPAKTHUYHOI KOH(EpeHil
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«TexHomorun NMKBHJALMK Ype3BbIUAWHBIX cuTyauuit», 20 tpaBua 2020 p.,
PecnyOnika bBimopyck, M. MiHcek: VYHiBepcuteT uuBUIbHOrO 3axucty MHC
Pecny6uiku binopycs. C. 181-182 (dhopma ydacTi — 3a04Ha).

21. PamkeBuu H. B. ITlonepemkeHHs HaI3BUYalHUX CUTYaIlllii Ha MOJITOHI
TBEPAUX TMOOYTOBUX BIAXOJIB 3 TEXHOJIOTTYHUM JIKBIJAIIMHUM €HEPrOEMHUM
ycTtaTKyBaHHsAM. 30ipHuK MarepianiB Il  Bceykpaincbkoi HaykoBOi KOH(pepeHIil
npucssyeHoi 100 piudio yHIBEpCUTETY «AKTyallbHI MUTAHHS TEXHOTCHHOI Ta UBLIHHOT
oe3neku Ykpainu», 18—19 Bepecust 2020 p., M. Mukonais. C. 25-29 (popma yuacti —
3209HA).

22. PamkeBu4 H. B. BuninenHs npupo100XOpOHHUX 3aX0/(1B HAIIPABJICHUX Ha
NIOTIEPE/DKCHHS HA3BUYaiHUX CHTYaIlid IOB’S3aHUX 31 3CYBOM 3BAJIMIIHUX TPYHTIB.
361ipuuk Matepianie XVII Mixxnaponnoi HaykoBo-TexHI4HOT KoH(pepeHiii «[Ipobaemu
exoJoriunoi 0e3nexny», 0608 >xoBTHs 2020 p., M. Kpemenuyk. C. 8688 (dbopma yyacri
— 3204HA).

23. PamkeBuy H. B. CTiliKiCTh CXUJTy MAaCHBY BIXOJIIB Ha TOJIITOH1 TBEPAUX
noOyTOBUX BIAXOAIB B 3agavax 3a0e3ledyeHHs [HUBUILHOT Oe3neku. 30IpHUK
marepianiB XIII HaykoBo-texniunoi koHdepeniii «CydacHuil cTaH Ta TpoOIeMHI
IMUTAaHHS CTPaxoBOTO (POHIY JOKYMEHTAaIlll, MEPCIEKTUBHA PO3BUTKY Ta B3aEMOJII»,
29-30 sxoBTHa 2020 p., M. XapkiB. C. 66—67 (popma yyacTi — 3a04uHa).

24. PamkeBuu H. B. Omna 3 ymoB edexTuBHOI peanizamii mporecy
monepeHKCHHS HaI3BUYaiHUX CUTYAaIlli Ha MOJIITOHAX TBEPAUX MOOYTOBHX BiAXOJIIB.
30ipuuk MarepianiB | MikHapoaHOT HAyKOBO-TIPAKTUYHOI 1HTEPHET-KOH(EpEHIIiT
CTY/ICHTIB Ta MOJIOJIUX HAYKOBIIB «AKTyajbHI MUTAHHA OXOPOHU Tpalll y KOHTEKCTI
CTaJIOro PO3BUTKY Ta €BPOMNEHCHKOI iHTerparii Ykpainny, 09—11 mucromana 2020 p., m.
Xapkis. C. 190-192.

25. PamkeBuuy H. B. PoGotu 3 monepekeHHS HaJA3BUYAMHMX CHUTYaAIli Ha
TMIOJIITOH1 TBEPJMX MOOYTOBHX BIIXOIB 3 JIKBIIAIHHAM €HEPTOEMHUM TEXHOJIOTTYHUM
ycTatkyBaHHAM. 30ipHuk MmatepianiB  XII MubkHaponHOT HAyKOBO-METOJUYHOI
koHbepeHiii «be3neka moauHu y cydacHux ymoBax», 03—04 rpygus 2020 p., M.

Xapkis. C. 25-29 (dbopma yyacTi — 3a04Ha).
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HaykoBi mpani, siki J10JaTKOBO BiI00paKal0Th HAYKOBI pe3yJibTaTH
AUCEPTALil:

26. Bam6Oons B. B. Pamkesnu A. C., Pamkesuu H. B. Ananus ocoOeHHOCTEH
AKOJIOTMYECKOTO0 MOHHMTOPHHra aTMOC(EpHOro BO3AyXa B 30HE YPE3BBIYANHBIX
CUTyallMii TEXHOTEHHOIO Xapakrepa. Bicnuk Hayionanbno2o mexuiunoco yHigepcumemy
«XI1I». 2016. Ne 49 (1221). C. 85-809.

Ocobucmo  3000y8auem NpoBeOeHO AHANI3  MONCIUBOCMI  Op2aHizayii
OUCMAHYITIHO20 MOHIMOPUHSY aAMMOCHEpPHO20 NoGimps 6 pAauoOHAX GUHUKHEHHS
HAO038UYAUHUX CUMYAYIU 3a 00NOMO2010 1A3EPHO20 KOMNIEKC).

27. Vambol V., Rashkevich N. Analysis of methods of identification of
ecologically danger substances in atmospheric air. Texunoecenno-exonoeiuna 6esnexa:
nayx.-mext. scypran. 2017. Bum. 2. C. 74-78. DOI: 10.5281/zenodo.1182894.

Ocobucmo  30006ysauem npoedeHo aHali3 Memooie ideHmupikayii
Hebe3neuHUX peuosuH 8 ammocpepHomy nosimpi ma GU3HAUeHi nepesazu a3epHoco
MOHIMOPUH2Y .

28. PamkeBuu H. B. Amnamiz HaykoBHX JOCHIDKEHb B cdepi Jia3epHOro
30HAYBaHHS TOBITpsiHOTO Oaceitny. Bichux KpHY im. Muxaiina Ocmpozpadcvroeo.
Bumn. 5/2017 (106). C. 115-121.

29. PamkeBuy H. B., [ummmsini K. O. lochimkenns HeOe3ekn MpOTyKTiB
PO3KJIaJIaHHs B MICIISIX JEMOHYBaHHS TBEPAMX MOOYTOBUX BiAXomiB. Bicuux KpHY im.
Muxaiina Ocmpoepadcvkoco. Bum. Ne3/2018(110). C. 97-102. DOI: 10.30929/1995-
0519.2018.3.97-102.

Ocobucmo 3000y8aueM NpPOBEOEHO eKCNePUMEHMANbHI OOCHIONCEHHS 3
BUBHAYEHHSL XIMIYHO20 CKAAOY NPOO ammoc@eproco nogimps 6 30Hi 6NIUBY MUNOBO2O
NOJNI20HY MEepoux noOymosux i0xo0ié ma OCHOGHUX NOKAZHUKIE XIMIUHO20 CKIAOY

GinempayitiHux 600 3 OPEHANCHOT KAHABU.
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ABSTRACT

N. Rashkevich. Emergencies prevention at solid waste landfill with liquidation
energy-intensive technological equipment. Qualifying scientific work on the rights of
the manuscript.

Thesis for a Doctor of Philosophy in specialty 263 — «Civil Safety» (26 —
«Civil Safety»). National University of Civil Defence of Ukraine, State Emergency
Service of Ukraine, Kharkiv, 2021.

The dissertation is devoted to solve the important scientific and practical issue
in the civil safety field — to develop the methodology of emergencies prevention
cascade type of dissemination concerned with landslide at solid waste landfill with
liquidation energy-intensive technological equipment, aim to emergency prevention of
escalating from the object to higher levels of danger. The implementation of the issue
will protect civilians and specialists of State Emergency Service of Ukraine.

For achieving the set purpose the following scientific tasks have been put
forward:

1. To analyze the current state of emergencies prevention at solid waste
landfill with liquidation energy-intensive technological equipment.

2. To develop the mathematical model of emergencies prevention cascade
type of dissemination related to landslide at solid waste landfill with liquidation energy-
intensive technological equipment and develop the appropriate method based on it.

3. To check the validity of the developed mathematical model of emergencies
prevention cascade type of dissemination related to landslide at solid waste landfill with
liquidation of energy-intensive technological equipment and developed appropriate
method based on it.

4. To propose the suggestions for implementation of the developed method of
emergencies prevention cascade type of dissemination related to landslide at solid
waste landfill with liquidation energy-intensive technological equipment.

For solving the set tasks the follow theoretical and experimental research

methods have been wused, such as analysis and synthesis, generalization,
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mathematical modeling, probability theory, decision theory, mathematical statistics,
field and laboratory methods of observation and measurement.

The object of the research is the process of emergencies prevention cascade
type of dissemination related to landslide at solid waste landfill with liquidation energy-
intensive technological equipment.

The subject of the research is the characteristics of the process of
emergencies prevention cascade type of dissemination related to landslide at solid
waste landfill with liquidation energy-intensive technological equipment that which are
due to the physical properties of landfill soils, technological indicators of liquidation
energy-intensive technological equipment.

The relevance of the chosen topic, the connection of research with scientific
programs, plans, topics have been substantiated in the research introduction. It also
has been formulated the purpose and objectives of research, defined the object,
subject and methods of research, revealed the scientific novelty of the results and
practical value of research, provided data on personal contribution of the applicant,
approbation and publication of dissertation results, total volume.

In the first section « Analysis of the current state of emergencies prevention
at solid waste landfills with liquidation energy-intensive technological equipment» it
has been analyzed the technogenic hazards of solid waste landfills, taking into
account current trends of the liquidation energy-intensive technological equipment
location on that territories, approaches to modeling landfill conditions and approaches
to emergencies prevention at these facilities. The follow task of scientific research to
develop the methodology of emergencies prevention cascade type of dissemination
related to landslide at solid waste landfill with liquidation energy-intensive
technological equipment has been performed for the emergencies prevention from
escalating from the object to higher levels of danger, the implementation of which
will protect civilians and specialists of State Emergency Service of Ukraine.

In the second section «Development of a mathematical model of emergencies
prevention cascade type of dissemination related to landslide at solid waste landfill

with liquidation energy-intensive technological equipment and development of
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appropriate methods based on it» the author has analyzed the physical conditions of
emergencies prevention, has found solutions to certain issues for assessing humidity,
density, temperature of landfills soils, and the level of danger of landslides depending
on the technological parameters of liquidation-intensive technological equipment.
This allowed to determine the conditions for solving particular problems that have
been included in the general mathematical model. The mathematical model of
emergencies prevention is the system of four analytical dependencies. The first
analytical dependence describes the number of dead persons on the characteristics of
the physical properties of landfill soils, such as humidity, density, temperature, and
technological indicators of liquidation energy-intensive technological equipment. The
second one describes the number of victims of the physical properties of landfill
soils, such as humidity, density, temperature, and technological indicators of
liquidation energy-intensive technological equipment. The third one describes the
number of people with violations of living conditions from the characteristics of the
physical properties of landfill soils, such as humidity, density, temperature, and
technological indicators of liquidation energy-intensive technological equipment. The
fourth analytical dependence allows to determine the conditions of absence of injured
persons and victims as a consequence of the emergency situation of the first level of
priority, depending on the variation of solutions of particular problems to assess the
physical properties of landfills soils, and landslide hazards taking into account
technological indicators of liquidation energy-intensive technological equipment. The
condition for the mathematical model existence is the set of initial and boundary
conditions, including the maximum amount of methane in the biogas and non-growth
of the consequences of the emergency outside the object level of danger.

The method of emergencies prevention cascade type of dissemination related
to landslide at solid waste landfill with liquidation energy-intensive technological
equipment based on a mathematical model has been developed in the research. The
method realization provides the groups of works before and after the fact of moving
the landslide: related to the design and construction of the object; concerned with the

facility operation; related with the localization and liquidation of the negative
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consequences of the landslide; related with the elimination of the further landslides
risk and stabilization of the facility.

The third section «Validation of the developed mathematical model of
emergencies prevention cascade type of dissemination related to landslide at solid
waste landfill with liquidation energy-intensive technological equipment and
development of appropriate methods based on it» describes the developed laboratory
setup and methods of experimental studies of the influence of the physical properties
of the landfills soils on the slopes stability to landslide. Furthermore, using these
installation and methods, the field experimental studies has been conducted, the
results of which coincide with simulation results with a probability of 95% by
Student's criterion. This confirms the reliability of the developed mathematical model
of emergencies prevention cascade type of dissemination related to landslide at solid
waste landfill with liquidation energy-intensive technological equipment and
developed the appropriate methods based on it.

The fourth section «The proposals for developed method implementation of
emergencies prevention cascade type of dissemination related to landslide at solid
waste landfill with liquidation energy-intensive technological equipment» considers
the conditions for effective implementation of the developed method of emergencies
prevention cascade type of dissemination related to landslide at solid waste landfill
with liquidation energy-intensive technological equipment. The proposals are follow:
first, to identify hidden foci and ways of technogenic hazards spreading on landfills,
which are based on the use of remote methods and monitoring means of air and
landfills state, to ensure safe operation of emergency rescue units during the warning
emergency directly at the object of their occurrence; secondly, conducting the
atmospheric air analysis as the main source of hazardous substances transfer that
allow allow at the expense of operational comprehensive sanitary and hygienic
preventive measures to prevent the defeat of civilians living in the area of possible
damage.

The practical significance of the dissertation research results of the is in

the application of the developed mathematical model and method in the divisions of
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the State Emergency Service of Ukraine of local and regional level of
subordination. The main outcomes of the study were used in the pilot implementation
in the Izyum district office of the Main Department of the State Emergency Service
of Ukraine in Kharkiv region (act of implementation from 01.09.2020) and in the
municipal enterprise «Improvement of the lzyum» (act of implementation from
09.09.2020) as part of the improvement of the decision support system by the head of
prevention and elimination of the emergencies consequences at solid waste landfill
with liquidation energy-intensive technological equipment.

The applicant has solved the important scientific and practical issue in the
civil safety field — has developed the method of emergencies prevention cascade type
of dissemination related to landslide at solid waste landfill with liquidation energy-
intensive technological equipment, in the interests of emergency prevention from
escalating from the object to higher levels of danger, the implementation of which
will protect civilians and specialists of State Emergency Service of Ukraine.

Keywords: emergency prevention, solid waste landfill, liquidation energy-

intensive technological equipment, landslide, landfill soils.
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