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Muxartinoécoxa FO. B. IligBunieHHsT €(QEKTUBHOCTI pearyBaHHs Ha
HaJ3BHYaiiHl CHUTYyallll BHACHIJOK BHOYXIB OO€NpUNaciB IUISXOM ONTHUMI3aLil
pecypcHoro 3a6e3neueHHs. — KpanmidikaniiiHa HaykoBa mpars Ha paBax pyKOIucy.

Hucepranis Ha 37400yTTS HAyKOBOrO CTyHeHs JoKTopa ¢dinocodii 3a
cremianbHICTIO 263 — nuBLIbHA Oe3neka — HalioHanbHul yHIBEPCUTET LIMBUIHLHOTO
3axucTy YKpainu, /lepxkaBHa ciyk0a Ykpainu 3 HaJ3BUYaWHUX CUTYaIlli, XapKiB,
2020.

Huceprariitna po0OoTa TMPUCBAYCHA BUPINICHHIO BaXXJIMBOTO HAyKOBO-
MPaKTUYHOTO 3aBJIaHHS Yy Trajdy3l IUBUIBHOTO 3aXHUCTy — pO3pOOIl opraHizaliifHo-
TEXHIYHOTO METOy (OPMYBaHHS PECYpCHOTO 3a0e3IeYCHHS pearyBaHHS Ha
HaJ3BUYAIHI CUTYyallll BHAC/IIIOK BUOYXiB OO€mpumnaciB B iHTEpecax MiIBUIICHHS
e(heKTUBHOCTI pearyBaHHsS Ha TakKli HAJ3BUYANHI CHTyalii 3 YypaxyBaHHAM
HEBU3HAUYEHOCTI TapaMeTPiB Ta CTaHy 30BHIIIHBOTO CEPEIOBHUIIIA.

Y BeTymi 1moaHO 3araiibHy XapakTEpHUCTHKY JUCEpTaIliiiHOl poOoTH.
OOrpyHTOBaHa aKTyalbHICTh TEMHU AHUCEpTallii, chOpMYyJIbOBAaHO METY POOOTH Ta
OCHOBHI 3aBJIaHHS JOCIIDKCHHS, TIO0Ka3aHO 3B’S30K poOOTH 3 HAyKOBHUMHU
nporpamamu. HaBeaeHo aHi mpo 0coOMCTHI BHECOK 3/100yBayva, armpooariito poooTu
Ta myoJiKarii.

Y nepumiomy po3gini CTAH HOPMATHUBHO-IIPABOBOI'O TA
PECYPCHOI'O 3ABE3IIEYEHHA CWJI TA 3ACOBIB PEATYBAHHA HA
HAJI3BBUYAMHI CUTYAIII BHACJIJIOK BHWBYXIB FOEIIPUITIACIB
MPOBEJCHNN aHaJl3 HOPMATUBHOI 0a3m YKpaiHW 3 MHUTaHb JIKBigaIii HACIiIKiB
HAJ3BUYAWHUX CUTYAIlill, y TOMY YHCJI1 BHACTIIOK BUOYXiB Ha apCceHaNax, CKIaaax
OoempunaciB. Bu3HaueHi NPUYMHU BHHUKHEHHS, OCOOJMBOCTI Ta XapakTep
JTUHAMIKA HaJ3BUYaWHHMX CHUTYaIlid, IO PO3TJISIAIOThCSA, B CBITI Ta B YKpaiHi.
[IpoananizoBaH1 HasiBHI METOJMKHU PO3PAXYHKY CHJI Ta 3acO0IB JUIsl JIOKai3alii Ta
JIKB1AAI1i HAA3BUYAMHUX CUTYAIllil TaHOTO TUITY. BU3Ha4eHO BaXKIMBICTh PO3IIISAIY

npoOJieMH pecypcHOro 3a0e3ledeHHs Mpollecy pearyBaHHsS Ha HaJ3BUYalHI



cuTyallli 13 3acCTOCYyBaHHAM (OpPMaJbHUX MIAXOAIB IJii BHOOPY ONTHUMAJIBHOIO
peryIaMeHTy TPOBEACHHS OINEPATUBHO-PSITYBAIBHUX OMNEpamiil 1 MiJIBUIICHHS
e(hEeKTUBHOCT1 yNPABIIHCHKUX DillieHh. BUKOHAHO aHATITUYHUN OIJISI[ Cy4acHOTO
CTaHy TpoOJieMH OpraHizallii Ta ONTHMI3alli pecypcHOTo 3a0e3nedeHHs poOiT 3
pearyBaHHs Ha HaJ[3BUYAiH1 CUTYyallli BHACIIIOK BUOYXiB OO€npumnacis.

Y apyromy posmini  PO3POBKA MOJEJIEM PECYPCHOI'O
3ABE3IIEYEHHSI PEATYBAHHS HA HAJI3BBUYAMHI CUTYAILII
BHACJIIJOK BUBYXIB BOECTIPUITIACIB HaBeaeHO MOJaHHS TEPUTOPIaIbHOI
CHUCTEMH IHMBIIBHOTO 3aXHUCTY SK JIOTICTUYHOI cucTemMu. Ha ocHOBi dopmarizarii
IpoIlecy PO3MOITy MaTepiaTbHUX PECypCiB CHCTEMHU IUBIIBHOTO 3aXHCTy IMPHU
oprasizaliii pearyBaHHs Ha HaJ[3BHUYaiiH1 CUTYallli BHAC/IIOK BUOYXiB Oo€npumnacis
y BUTJISIA1 iEpapXiuHoi rpadoBoi Moeli 00TpyHTOBAHO HEOOX1IHICTh Ta BU3HAYEHO
Micie MOOUTbHUX IIEHTPIB IOMOMOTHY B JJaH1¥ 1€papxii, 110 3aKjiajiae opraHizaliiHy
OCHOBY TIJIBUIIICHHIO €()EKTUBHOCTI 0€3MOoCepeIHhOTO KEePIBHUIITBA ONEPATHBHO-
PATYBUIBHUMH POOOTaAMHU.

3niiicHEeHO pO3poOKYy Ta aHaji3 y3araJbHEHOT MaTeMaTHYHOI MOJel
ONTHUMI3aIlli pecypCiB TEPUTOPIATbHOI CUCTEMHU ITUBLUTBHOTO 3aXUCTY K JIOTICTUIHOT
cucreMu. Po3poOiieHa MaremMaTH4Ha MOJEb € OaraTOKpUTEpiaIbHOK 3a1a4CH0
YMOBHOI HEJIHIMHOT onTUMI3allii, 10 MPHUITYCKAE JEKOMIIO3MIIII0 Ha CYKYITHICTh
mig3anad OuIBII MPOCTOI CTPYKTYypU. B paMkax maHoi mMojeni po3risiHyTO 3a1ady
MOKPUTTSI MOTPeOU B pecypcax Mij yac JiKBiAaIii HACTIAKIB Ha3BUYAHOT CUTYaIli1
TAKOrO THUMY, IO € MPOCTOPOBO-PO3MOAUICHOI. 3ajaya, M0 PO3MIIATAETHCA,
BUPIIIYETHCA 32 PaXyHOK PO3MIIICHHS HAa TPaHUINl 30HU HAJ3BUYAMHOI CHUTyaIlii
MEeBHOI KIUIBKOCTI THMYACOBHX MOOUIBHHMX IICHTPIB JIOIOMOTH BH3HA4Y€HOI
MOTYXHOCTI.

Y t1perbomy posaini PO3POBKA OPIAHI3ALIIMHO-TEXHIYHOI'O
METOY ®OPMYBAHHSA PECYPCHOI'O 3ABE3INIEYEHHA PEAT'YBAHHSA
HA HAJI3BUYAMHI CUTYAIIII BHACJIIJIOK BUBYXIB BOEIIPUITACIB
BU3HAYEHO OLIHKY PIBHS TEXHOIE€HHOI O€3MeKH TepUTOpli MOTEHIIHHOT

HaJ[3BUYANHOIT CUTYaIlli TEXHOTEHHOI'0 XapakTepy 3 ypaxyBaHHSM HEBU3HAUYEHOCTI



MICLS, Yacy Ta pIBHS HaA3BUYaHHOI CHUTyalll Ha OCHOBI aHali3y HasBHHUX
CTATHCTHYHUX JaHUX Ta y3arajbHEHHS IYMOK EKCIEpPTIB 3 YHCIa TPAKTUIHHX
daxiBiiB y ramxy3i HUBUILHOTO 3axuCTy. [IpoBeseHo aHami3 sIKICHOI Ta KUIbKICHOT
IIKajd OLIHIOBaHHS, IO IOB’S3YIOTh PIBEHb TEXHOTE€HHOI O€3MEeKH Ta PHU3HK
peamizaiiii pi3HUX BUJIB HeOe3neku. HapeaeHo po3B’ si3aHHS ONTUMI3AIIAHOT 3a/1a4i
MIJBUINCHHS PIBHA TEXHOTEHHOI Oe3MeKH TepUTopii K HEoOXiTHOI CKIIaT0BOi
IPOIIECY BU3HAYCHHS ONTUMATBLHUX 00CATIB PECYypCHOT0 3a0€3NeUCHHSI pearyBaHHs
Ha Takl Ha/I3BUYaMHI cutyallii. Po3riasiHyTi 0coOIMBOCTI 3a7a4i, 1[0 BUTUTMBAIOTH 3
aHai3y MPaKTUYHOI JISIBHOCTI TEPUTOPIAIbHUX MIAPo3aUTiB Jlep:kaBHOI Ciy:KO0u
Vkpainu 3 Haa3zBuuaiHux curyaunid. I[lpencraBinena uMcenbHa peanizarlist
noOy/10BaHOi ONTUMI3AIIMHOI 3a/1adl MIJBUILICHHS PIBHS TEXHOTCHHOI Oe3MeKu
TEPUTOPIi.

[TpoBeneno hopmarizaiito CKIaJOBUX PECYpCHOTO 3a0e3eUeHHs pearyBaHHsI
Ha HaJA3BUYallHI CHUTYyallll TEXHOT€HHOTO XapaKTepy 13 3aCTOCYBAHHSIM HEYITKO
MHOKMHHOTO MiJIXOTY.

Po3pobneno ynpasistounii anroput™ GopMyBaHHS peCypCHOT0 3a0e3eyeHHs
pearyBaHHs Ha HaJ3BUYalHI CHUTYyallli BHACIIAOK BUOYXiB OO€MpHUITaciB Ha OCHOBI
CIIEHApHOTO MiAXOAy, IO € CKJIAJOBOK OpraHizamiiHO-TeXHIYHOTO METOY
PO3B’sI3aHHS ONTUMIZAIIMHOT 3a7a4l PECypCHOro 3a0e3IeUeHHs €TalliB pearyBaHHs
Ha HaJ3BUYalHI cUTyaIlii Takoro TUny. B pamMkax clieHapHOTro MiaX01y BHU3HAUYCHI
MO>KJIMB1 aJTOPUTMHU JIii TEPUTOPIaAbHUX MAPo3aiIiB [epikaBHOl ci1yk0u YKpainu 3
HaJ3BUYAWHUX CHUTyamid 3 JKBijamii HaA3BHYAMHOI CHTYyallli TEXHOTCHHOTO
XapakTepy Ta BIIMOBIAHI OOCSTH PECYpPCHOrO 3a0e3MEeUeHHS ONEepaTUBHO-
paTyBabHHX poOiT. [Ipy IbOMy HEBU3HAUEHICTH B 3aBJIaHHI BXIIHHX MapaMeTpiB
CIICHApII0 OMpAaIbOBYETHCSA 13 3aCTOCYBAHHSM HEYITKO-MHOXHHHOTO TIiAXOMy, 1
KOXKEH CIICHapill € JeTepMIHOBAHOIO peaizallielo Ha OCHOBI ONTHUMI3aIiiiHOT MOACITI
pecypcHOro 3abe3rneueHHs.

HaBegeno onuc mnpouenypu aiaropuTMIYHOI peani3alii JeTepMIHOBAHOT
CKJIaJIOBOi ~ OpraHi3aliifHO-TEXHIYHOTO  METOJly  PECYpCHOro  3a0e3NeueHHs

pearyBaHHs Ha HaJ3BHYaiiH1 CUTYyallli BHACIIIOK BUOYXiB Ooenpumnacis. s uporo



pO3p0o0JIEHO aNTOPUTM PO3B’A3aHHS 3a7adyl BUSHAUCHHS MapaMeTpiB ONTUMAIbHOTO
PO3MIIIEHHS MHOXWHU MOOUIBHUX LEHTPIB JONOMOIM Ha JHUCKPETHIA MHOXHUHI
MPUIMYCTUMHUX 3HAYCHb, a TAKOX QITOPUTM PO3B’SA3aHHS 3aJadi BU3HAYCHHS
MHO>XHHH ONTHUMAJIBHUX IIJIAXIB TPAHCIIOPTYBAHHS PECYPCIB.

Y gerBepromy posaiai [TPOTTIO3UIIT IIIOJ0 ITPAKTUYHOT PEAJII3ALIIT
OPI'AHIBAIITHO-TEXHIYHOI'O METOJIY ®OPMYBAHHS PECYPCHOI' O
3ABE3IIEYEHHSI PEATYBAHHSI HA  HAJBBUYAMHI CHUTYAIIT
BHACJIIIOK BUBYXIB BOEITPUITACIB po3pobiieno mnpomno3uilii 11010
iHpopmarliiiHoro 3abe3neyeHHsl peaizalli OpraHi3aliifHO-TEXHIYHOTO METONy
dbopMyBaHHSA pecypcHOTO 3a0€3MEUeHHs pearyBaHHsS Ha HaJ3BUYalHI CHUTYyaIIlii.
BusnaueHo 3ai1exHicTh €(heKTUBHOCTI TPOBEACHHS PATYBAIBHUX OIEpalliil Bij CTaHy
TPAHCIIOPTHOT Mepexki 30HM ypakeHHs. [IpeacTaBieHo yKpYITHEHI eTanyu peajizamil
OpraHi3aliifHO-TEXHIYHOTO MeToAy (OpMyBaHHS pECypCHOro 3abe3neueHHs
pearyBaHHs Ta JIIKBiJallii HACHINKIB HAJA3BHYAWHOI CHUTyaIlli HA OCHOBI peai3allii
CIIEHApHOTO MiAXOAy JO0 TPOTHO3YBaHHS OOCATIB HEOOXITHUX MaTeplalbHUX
pecypcis.

3anponoHOBaHO CTPYKTYPHY CXE€MY MPOTHO3HOT MOJENl PECYpCHOTO
3a0€3MeUeHHs] K CYKYIMHOCTI aOCTpaKTHHUX B3a€MOIIOB’S3aHUX €JIEMEHTIB, SKI
OMUCYIOTh (GYHKIIT 1HGOPMAIIHHOT CUCTEMH, IO MPOEKTYETHCS I MiATPUMKHU
OpraHizaIiiHO-TeXHIYHOT'0 METO1Y, MOXJIMBI BapiaHTH il BUKOPHUCTAHHS Ta O3HAKU
iHbOopMaIlii, 0 UPKYIIOE B CUCTEMI.

[ToOynoBaHo amapaTHO-TPOTPAMHHMIA KOMIUIEKC BHU3HAYECHHS MHOKUHU
CIIEHapiiB PO3BUTKY TOTEHIIMHOI HAJ3BUYAWHOI CHUTYyaIlli, IO YMOXKJIMBIIIOE
CTBOpPEHHS 1H(GOPMAIIITHOTO CEepeloBUIa TPUUHSATTS YNPABIIHCHKOTO PIIICHHS
OJI0 TUTAaHYy pearyBaHHA Ha HaJI3BUYAHI CHUTYyallii BHACIiIOK BHUOYXIB
Ooernpuriacis.

HaBegeHo 0coOIMBOCTI  YHCEIBHOIO  MOJEIIOBaHHS Ta  JIOBEJIEHO
JIOCTOBIPHICTh OpraHi3aliiHO-TEXHIYHOTO METOJy MOCIIIOBHO 3a KpOKamMu HOro
peanizaiii. BusHaueHi XapaKTepUCTUKUA Ta MapamMeTpH PO3NOJAUTY BXIAHUX JAHUX,

HaBEJICH1 pPE3yJbTaTH YHCEIbHUX EKCIEePUMEHTIB MO0 IOOYJIOBH MHOXHHU



CLIEHapiiB Ha MPUKIIA/Il HA/I3BUYAITHOT CUTYaIlll, OB’ I3aHUX 3 BUOYXaMU Ha CKJIalax
OoenpunaciB 'y M. bamakmist XapkiBcbkoi obmacti 23 6epesns 2017 p. Ta y c.
HoBoOornaniBka 3anopizpkoi oOnacti 06 tpaBHs 2004 p. JlocTOBIpHICTH
pPO3pOOJIEHUX MaTeMaTUYHUX Ta IMITAIIiHUX MOJeJell Ta po3poOJIeHOro Ha MLl
OCHOBI1 OpraHI3alifHO-TEXHIYHOTO METOAY (POPMYBaHHS peCypCcHOro 3a0€3MeUeHHs
pearyBaHHs 3a0e€3ME€YeHO BHKOPUCTAHHSIM JOCTOBIPHUX BHUXIIHHX JaHUX, IO
OTpUMaHi 3a pe3yabTaTaMH TEOPETUYHHX 1 EKCIePUMEHTAIBHUX JOCHTIKCHb,
OOIPYHTOBaHUM BHOOpPOM OCHOBHHX JIOMYIIEHb.

[IpakTrdHEe 3aCTOCYBaHHS OpraHi3allifHO-TEXHIYHOTO METOay (OpMyBaHHS
pecypcHoro 3a0e3mnedeHHsI pearyBaHHS Ha HaJ3BUYAiiHI CHUTYyaIlii BHACIIIOK
BUOYXIB OO€MpUNAciB Ta BBEACHHS y NPAKTUKY PATYBAJIBHUX POOIT MOOLIBHUX
IICHTPIB JOTIOMOTH JO3BOJWJIO Ha TIEBHUX KpPOKaX peamizailii MeToAy 3HH3UTH
3arajJibHUi 4Yac jJocTtaBku BaHTaxiB — Ha 30,2 % Ta 3aranpbHUN Yac eBakyarlii
MOCTPaXJaJ0ro HaceJaeHHs — Ha 55 %.

HaykoBa HOBH3HA OTPMMAaHUX Pe3yJIbTaTiB.

Bnepwe po3pobneno 6aratokpurtepiaibHy MaTeMaTUYHy MOJENb PECYPCHOTO
3a0e3MeueHHs] pearyBaHHs Ha MPOCTOPOBO-PO3NOAUICHY HaA3BUYAHY CHUTYalil0
BHACIIIJIOK BUOYXiB Oo€mpumaciB Ha OCHOBI1 IOJAHHS TEPUTOPIATBHOT CHCTEMU
UBUIBHOTO 3aXUCTy SK JIOTICTUYHOI CHUCTEMH, IO BKIIOYA€ BHU3HAYCHHS
CYKYITHOCTI TPhOX YaCTHHHHUX KPHUTEPIiB €(EeKTUBHOCTI BUKOPHCTAHHS HasSBHUX
pecypciB, TakMX SK Yac, BapTICTh JOCTaBKH HEOOXIHMX BaHTAXKIB Ta PIBCHb
3aJJ0OBOJICHHS ~NOTpeOM  HAaceNeHHS 30HM  YpPaKEHHS II0J0  MpPEeIMETIiB
KUTTE3a0€3MEUCHHS 32 YMOBU 0OMEKEHOCTI PECYPCIB.

Bnepwe po3pobnenuii  opra”izalifHO-TEXHIYHMA METOJ PO3B’sI3aHHS
ONTUMI3AIIHHOT 3a7adl pecypcHOro 3a0e3MeUeHHs €TaliB pearyBaHHS Ha
HaJ3BUYaliHI CHUTyallli BHACTINOK BUOYXiB OO€mpwmaciB Ha OCHOBI peai3arlii
CIIEHApHOTO MiAXOAY A0 MPOrHO3YBaHHS PECYPCHOTO 3a0€3MEUeHHs, 10 BKIIOYAE
JIEKOMIIO3HIIIF0 OCHOBHOI ONTHUMI3AIIMHOT 3a7a4l JABI MiA3aaadi: Ha PO3MIMICHHS

MOOUIBHUX LIEHTPIB JAOMOMOTH, SIK JUCKPETHOI 3a/1aul PO3MIILIEHHS T€OMETPUUHHUX



00’€KTIB 13 3MIHHUMH METPUYHUMHU XapaKTEPUCTUKAMM, Ta 3aJadl JIOCTaBKU
BaHTaXIB 1 €BaKyallii HOCTPaXKAAIUX.

Bnepwe nobydosanuii anapaTHO-TIPOTPAMHHUNA KOMIUIEKC BH3HAYCHHS
MHOXMHHM ~CIE€HapiiB PO3BUTKY NOTEHILINHOI HaA3BUYalWHOI CHUTyalii, 110
YMO>KJIMBIIIOE CTBOPEHHS 1H(QOPMALIHHOTIO CepeoBUIA TPUUHSITTS €(EKTUBHOTO
YIPaBIIHCHKOTO PIlIEHHS LIOJI0 IMJIAHYy pearyBaHHS Ha HaA3BUYalHI CUTYyallli
BHACJ1I0K BUOYX1B OO€NPUIIACIB.

IIpakTuyHe 3Ha4YeHHs] OTPUMMAHHMX pe3yJbTaTiB. HaykoBi pesynbratu
AUCepTaIifHOi POOOTH € TMOAANBIINM PO3BUTKOM KOHCTPYKTHUBHUX 3ac00iB
pO3B’sI3aHHS 3a/Jay MiABUINCHHS €(QEeKTUBHOCTI pearyBaHHS Ha HaJA3BUYalHI
CUTyallil BHACJIZIOK BUOYXIB Ha apceHayiax, CKiajax OOempumaciB B yMOBax
HEBU3HAYCHOCTI 30BHIIIHBOTO CEPEIOBHINA 32 PAXYHOK ONTHMAIBHOTO PO3IMOILTY
00OMEKEHHUX PecypcCiB, BUBHAYEHHS MapUIPYTIB €BaKyallii HOCTPaXAAIUX 1 IOCTABKH
BaHTaXIB Ta MOXKYTh OyTH BUKOPUCTAHI MPU TTOOY/I0B1 IJIaHIB 3 MUTaHb IIUBLUILHOTO

[HcTpymMeHTanbHI  3acO0M  ONTUMAJIBHOTO BHUKOPUCTAHHA OOMEKEHHUX
pecypciB, 10 PO3BHBAIOTHCS B POOOTI, JO3BOJSIOTH BHPINIYBATH PI3HOMAHITHI
3aBJaHHS YOPABIIHHS JISUIBHICTIO €UHOT AEP)KaBHOT CUCTEMH ITUBLILHOTO 3aXUCTY
B IIoMy Ta o00’eqHath Ccy0’e€KTH 3a0e3ledeHHs IMBUIBHOTO 3axXUCTy Ta
HiATOPSIAKOBaH1 1M OpraHy YIpaBJIiHHS 1 CHIIH.

Pesynpraté poOOTH MOXYTh CTaTH OCHOBOIO CTBOPEHHS OpTraHi3aI(iiHO-
pPO3MOPATYNX JTOKYMEHTIB IOAO i TepHUTOpiabHUX Minpo3aAuTiB JlepkaBHOT
cnyxOu YkpaiHu 3 HaA3BHUaWHUX CUTyallii B pasi 3arpo3u ab0 BUHUKHCHHS
HaJ3BUYAHHUX CUTYaIlil BHACIIJOK BHOYXiB Ha apCceHaJIaX, CKJIaJlax OOEMpHUITaciB

Po3pobnenuii B poOOTi oOpraizamiiHO-TEXHIYHMA MeToA (OpMyBaHHS
pecypcHOro 3abe3neueHHs pearyBaHHS Ha HaQA3BUYAMHI CHUTyalli MOXe CTaTH
OCHOBOIO JIJISi BHU3HAUEHHSI OOCATIB MaTeplajJbHUX pPE3EPBIB TEPUTOPIATLHUX
rpomas, 0 B Cy4aCHUX YMOBax JeIeHTpalli3allii Ha0yBae 0COOJIUBOTO 3HAYCHHS.

OCHOBHI pe3yibTaTd AUCEPTAIMHOTO JOCHIJKEHHSI Oyl BIPOBA/KEH1 B



nigpo3aiax ['onoHoro ynpasminus JJCHC Ykpainu B XapkiBchbKiii 001acTi Ta B
JlenapTaMeHT1 UUBUIBHOTO 3aXHCTYy, MOOUII3alIiHOI Ta OOOPOHHOI pPOOOTH
JloHenbKkoi 001acHOi Iep>KaBHOT aJAMIHICTpallii, a TAKOX B HAaBYAJbHOMY IMPOIIECI
HanionanbHOro yHIBEepCUTETY IIUBLIBHOTO 3aXUCTy Y KpaiHH.

KurouoBi cioBa: pearyBaHHs, HaJ3BUYaliHI CUTYallli BHACTII0K BUOYXIB Ha
apceHanax, CKiIajgax OoenpumnaciB, e(QEeKTHBHICTh JIKBIAAIli  HACIIKIB,
ONTUMAJIBHUNA PO3MOJILTT OOMEKEHUX PEeCcypciB, ONTUMIZALlIS MApIIPYTIB €BaKyallii

MOCTPAXKIATUX 1 JOCTABKH BAaHTAXKIB.

CIIUCOK MYBJIKALIA 3JO0BYBAYA 3A TEMOIO JUCEPTALIIT

Hayxkosi npaui, y skux ony0/1iKOBaHi 0CHOBHI HAyYKOBi pe3y/IbTaTH AMCePTALii:

Momnorpadii:

1. Yy6 1. A. I'ynak P. B., Muxaitnoscrka 0. B. Ontumizartis TpaHCIIOPTHUX
BUTpAT TMpH JIKBIIAIIl MPOCTOPOBO-PO3MOIIICHOT HAA3BUYAHHOI CHTYaIIii.
[adopmaritini  TexHoJorii B MICBKOMY TIpocTopi: MoHorpadis / pen.
M. B. HooxxunoBa. XapkiB: XHYMI imeni O. M. bekerora, 2019. Pozmin 12.
C. 253-273.

3000y6auy  ocobucmo  HaiexdCumv — MeOPEeMUKO-MHONCUHHULL — ONUC
JIO2ICMUYHOI cucmemu, 86e0eHH sl IEPAPXIL 63AEMOZANEHCHUX ONMUMIAYIUHUX 3A0aY
PO3MIWEHHS Ma MApupymu3ayii 6 CmpyKmypi 3a0a4i onmumizayii mpaHcnopmuux

sumpam.

Crarti y HaykoBHX (axoBHMX BHIAHHAX YKPaiHW, 0 BXOAATH 10

MiKHAPOIHUX HAYKOMETPUYHUX 0a3:

2. HoBoxumosa M. B., Uy0 1. A., MuxaitnoBceka FO. B. @opmaizaris 3agaqi

pecypcHoro 3a0e3medyeHHs JIIKBiJamii TEXHOTEHHOI HaJA3BUYAMHOI CHUTYyaIlli.



[IpobOnemu Han3Buuaiinux cutyani. Xapkis, 2017. Ne 25. C. 153—158. (Bunanus
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Copernicus, Google Scholar).
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3MIHHUMU MEMPUYHUMU XAPAKMEPUCTNIUKAMU.

4. HosoxunoBa M. B., Uy6 O. I., Muxainosceka 0. B., I'ymak P. B.,
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SUMMARY

Mykhailovska Yu.V. Improving response efficiency on emergencies with
ammunition explosions by resourcing optimization. — Qualifying scientific work on
the rights of the manuscript.

Dissertation for Candidate of Science Degree in Specialty 263 — civil safety.
— National University of Civil Defence of Ukraine, State Emergency Service of
Ukraine, Kharkiv, 2020.

The dissertation is intended to solve an important scientific and practical
problem in the field of civil safety, namely to create an organizational and technical
method of forming resources for response to emergencies with ammunition
explosions in order to improve the emergency response efficiency taking into
account environmental uncertainty.

The introduction presents a general description of the dissertation. The
relevance of the dissertation topic is substantiated, the purpose of the work and the
main tasks of the research are formulated, the connection of work with scientific
programs is shown. Data on the applicant's personal contribution, approbation of
work and publication are given.

In the first section of the STATE OF REGULATORY AND RESOURCING
RESPONSE FORCES AND MEANS TO EMERGENCIES WITH AMMUNITION
EXPLOSIONS the analysis of the Ukraine normative base on liquidation of
emergency consequences, including emergencies with ammunition explosions, is
carried out. The causes, features and nature of the dynamics of emergencies under
consideration in the world and in Ukraine are identified. The available methods
defining forces and means for emergency localization and liquidation are analyzed.
The importance of considering the resourcing problem of the emergency response
process using formal approaches to select the optimal regulations for operational and
rescue operations and increase the effectiveness of management decisions is

determined. An analytical review of the current state of organization and



optimization solutions concerning the resourcing response to emergencies with
ammunition explosions has been presented.

In the second section DEVELOPING MODELS OF RESOURCING
RESPONSE TO EMERGENCIES WITH AMMUNITION EXPLOSIONS the
presentation of the territorial civil defence system as a logistics system is worked
out. Formalization of the distribution process of material resources of the civil
defence system within organization of emergency response to munitions explosions
in the form of a hierarchical graph model allows determining the necessity and the
place of mobile assistance centers in this hierarchy.

The construction and analysis of the generalized mathematical model of
optimization of the civil defence territorial system resources as a logistic system is
carried out. The proposed mathematical model is a multicriteria problem of
conditional nonlinear optimization, which involves decomposition into a set of
subproblem of simpler structure. Within the framework of this model, the problem
of covering the need for resources during the elimination of the consequences of an
emergency of this type, which is spatially distributed, is considered. The problem
being considered is solved by placing a certain number of temporary mobile
assistance centers of a definite capacity on the affected area.

In the third section DEVELOPMENT OF ORGANIZATIONAL AND
TECHNICAL METHOD OF RESOURCING RESPONSE TO EMERGENCIES
WITH AMMUNITION EXPLOSIONS we define assessment of technological
safety of potential man-made emergency area with the uncertainty of place, time and
level of emergency using analysis of available statistical data and generalization
experts' opinions who are practical specialists in the field of civil defence. Performed
Is analysis of the qualitative and quantitative assessment scales that tie together the
level of man-made safety and the risk of different types of hazards. Given is the
solution of the optimization problem of increasing the level of technogenic safety of
the territory as a necessary component of the process of determining the optimal
resourcing response to such emergencies. Problem peculiarities arising from the

analysis of practical activity of territorial subdivisions of the State Emergency



Service of Ukraine are considered. The numerical realization of the constructed
optimization problem intended to increase the technogenic safety level of the
territory is presented.

Formalization of resourcing components to man-made emergencies response
using fuzzy multiple approach is carried out.

A control algorithm for resource formation to emergency response with
munitions explosions based on the scenario approach, which is part of the
organizational and technical method to solve the optimization problem of resourcing
of emergency response stages of this type. Within the framework of the scenario
approach, possible action algorithms to territorial subdivisions of the State Service
of Ukraine for Emergencies on man-made emergency liquidation and corresponding
volumes of resourcing rescue operations are determined. In this case, the uncertainty
in the input parameters of the scenario is processed using a fuzzy-multiple approach,
and each scenario is a deterministic implementation based on the resourcing
optimization model.

An algorithmic procedure description of the deterministic component of the
organizational and technical method of resourcing for emergency response with
ammunition explosions is given. To do this, an algorithm for solving the problem of
determining the optimal location parameters of the mobile help centers on a
allowable discrete set, as well as an algorithm for solving the problem of determining
the set of optimal ways of transporting resources have been worked out.

The fourth section PROPOSALS ON THE PRACTICAL
IMPLEMENTATION OF ORGANIZATIONAL AND TECHNICAL METHOD
OF FORMING RESOURCING RESPONSE TO EMERGENCIES WITH
AMMUNITION EXPLOSIONS contains suggestions regarding information
support implementing organizational and technical method that forms resourcing for
response to emergencies. The dependence of the efficiency of rescue operations on
the state of the transport network of the affected area is determined. The enlarged

stages of organizational and technical method of formation of resourcing response



and liquidation of emergency consequences on the basis of realization of the scenario
approach to forecasting necessary material resources are presented.

The structural scheme of the forecast model of resourcing as a set of abstract
interconnected elements describing functions of a system being projected as to
support of organizational and technical method, possible variants for using the
systems, features of the information circulating in the system.

A hardware-software complex for determining a set of scenarios for the
development of a potential emergency situation has been built, which makes it
possible to create an information environment for making a management decision
on an emergency response plan due to ammunition explosions.

Peculiarities of numerical modeling are given and the organizational and
technical method reliability is proved sequentially according to the steps of its
implementation. The results of numerous experiments on the construction of many
scenarios on the example of emergencies, which includes explosions at an
ammunition depot in Balaklia, Kharkiv region, on March 23, 2017 and in the village
of Novobohdanivka, Zaporizhia region, on May 6, 2004. The reliability of the
developed mathematical and simulation models and created on this basis the
organizational and technical method of forming the resourcing response is ensured
by the use of reliable initial data obtained from theoretical and experimental studies,
reasonable choice of basic assumptions.

The practical application of the organizational and technical method of
formation of resourcing response to emergencies with ammunition explosions and
the introduction of rescue operations of mobile assistance centers allowed at certain
steps to reduce the total delivery time - by 30.2% and the total evacuation time of
the affected population — by 55%.

Scientific novelty of the obtained results.

For the first time, a multi-criteria mathematical model of resource response to
spatially distributed emergencies with ammunition explosions was created based on
the presentation of the territorial civil defence system as a logistics system, including

a set of three partial criteria for efficient use of available resources, such as time,



cost of delivery and satisfaction the needs of the population of the affected area for
livelihoods, given the limited resources.

For the first time, worked out is the organizational and technical method for
solving the optimization problem of resourcing response stages to emergency with
munitions explosions based on the implementation of a scenario approach to
resource forecasting, including decomposition of the main optimization problem
into two subprobems: placement of mobile assistance centers as a discrete problem
of placing geometric objects with variable metric characteristics, and the problem of
delivery of goods and evacuation of victims.

For the first time, a hardware-software complex for determining a set of
scenarios for the development of a potential emergency has been built, which
enables the creation of an information environment for making an effective
management decision on the response plan on emergencies with ammunition
explosions.

The practical significance of the results.

The scientific results of the dissertation are further development of
constructive means of solving problems of improving the response efficiency of
emergency with explosions in arsenals, ammunition depots in conditions of
environmental uncertainty due to optimal allocation of limited resources,
determining routes for evacuation and delivery of goods and can be used in plans for
civil defence of the territory and the organization of their development.

The tools for optimal use of limited resources, which are developed in the
thesis, allow solving various tasks of management of the unified state system of civil
defence as a whole and to unite the subjects of civil protection and subordinate
governing bodies and forces.

The results of the work can be the basis for the creating organizational and
administrative documents on the actions of territorial units of the SES in case of
threat or emergency with explosions in arsenals, ammunition depots and quantify

the effectiveness of liquidation of their consequences.



The organizational and technical method of resourcing for response to
emergency situations constructed in work can become a basis for definition of values
of material reserves of territorial communities that in modern conditions of
decentralization acquires great significance.

The main results of the dissertation research were implemented in the
departments of the Main Directorate of the SES of Ukraine in Kharkiv region and in
the Department of Civil Defence, Mobilization and Defence of the Donetsk Regional
State Administration, as well as in the educational process of the National University
of Civil Defence of Ukraine.

Keywords: response, emergency with explosions in arsenals, ammunition
depots, efficiency of liquidation of consequences, optimal distribution of limited

resources, optimization, evacuation routes, delivery of cargoes.
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resources in the aftermath of a man-made emergency as a disaster logistics task,
substantiation of the algorithm for reducing the coverage problem to the problem of
placing geometric objects with variable metric characteristics.

4. Novozhylova M. V., Chub O. I., Mykhailovska Yu. V., Gudak R. V.,
Melezhik R. S. (2019). Rozrobka iierarkhichnoi stratehii pidvyshchennia rivnia
tekhnohennoi bezpeky terytorii [Working out hierarchic strategy of enhancement of
the territory technological safety level]. Problemy nadzvychainykh sytuatsii —
Emergencies problems, issue 2(30), P. 164-175 [in Ukraine]. (The article in the

international science-based database Index Copernicus and Ulrich's Periodicals).



The applicant is personally responsible for developing an optimization
mathematical model and method for solving the problem of increasing the level of
man-made security in the region by drawing up a multi-stage program for the
development of the territorial system of man-made safety, taking into account its
hierarchical structure.

5. Novozhylova M. V., Mykhailovska Yu. V. (2020) [Developing
organizational and technical method of resource supplying formation for emergency
situations]. Problemy nadzvychainykh sytuatsii — Emergencies problems, issue
2(32), P. 56-71 [in Ukraine]. (The article in the international science-based database
Index Copernicus and Ulrich's Periodicals).

The applicant is personally responsible for the structure of the organizational

and technical method to form resourcing for response to emergencies.

Articles in the abroad scientific professional editions, included in the

international science-computer bases:

6. Chub I. A., Novozhylova M. V., Mykhailovska Yu. V., Gudak R. V.
(2019). Modeliuvannia zadachi rozmishchennia resursiv dlia likvidatsii
nadzvychainoi sytuatsii [Modeling resource allocation problem for emergency
response]. Science and Education A New Dimension. Natural and Technical
Sciences, VII (26). Issue 215, P. 32-35 [in Ukraine]. (The article in the international
science-based database Index Copernicus, Google Scholar).

The applicant personally has to set the problem of resource allocation to
eliminate the emergency of man-made nature as a problem of placement of
geometric objects with variable metric characteristics, the introduction of an

algorithm for solving the problem of resource allocation.

Scientific works certifying the practical of the dissertation materials:



7. Chub I. A, Mykhailovska Yu.V. (2017). Analiz statistichnih i
dinamichnih modelej resursnogo zabezpechennya zadachi minimizaciyi naslidkiv
nadzvichajnoyi situaciyi [Analysis of statistical and dynamic models of resource
provision of the problem of minimizing the consequences of an emergency
situation]. Zbirnik materialiv nauk.-prakt.seminaru: «Profilaktika, poperedzhennya
ta likvidaciya nadzvichajnih situacij» — Collection of materials of the scientific-
practical seminar: «Prevention, prevention and elimination of emergencies»,
Kharkiv, NUCZU, April 19, 2017, P. 156158 [in Ukraine]. (Form of participation
— intramural).

The applicant personally has to classify the features of resource provision of
the problem of minimizing the consequences of a man-made emergency, a
description of the characteristics and their presentation as vector quantities with
many ordered parameters of uncertainty.

8. Novozhylova M. V., Mykhailovska Yu.V. Gudak R.V. (2017).
Modeliuvannia rozpodilu resursiv pry likvidatsii nadzvychainoi sytuatsii [Modeling
the allocation of resources under emergence relief operations]. Materialy 6ht
Mezhdunarodnoj nauchno-prakticheskoj konferencii: «Informatsiini systemy ta
tekhnolohii» — Materials of the 6th International Scientific Practical Conference:
«Information systems and technologies», Kobleve, September
11-16, 2017, P 70-71 [in Ukraine]. (Form of participation — extramural).

The applicant personally has to decompose the model of determining the
necessary resources to localize the effects of man-made emergencies on three
interrelated submissions, a description of the main values of the tasks.

9. Chub I.A., Mykhailovska Yu.V.  Melezhik R.S. (2017).
Prognozuvannya  resursnogo  zabezpechennya likvidaciyi  tehnogennoyi
nadzvichajnoyi situaciyi [Forecasting of resource provision of liquidation of
technogenic emergency situation]. Materiali 19 Vseukr. nauk.-prakt. konf.
«Suchasnij stan civilnogo zahistu Ukrayini ta perspektivi rozvitku» — Materials 19

All-Ukrainian. scientific-practical conf. rescuers «The current state of civil defence



of Ukraine and prospects for development», Kyiv, IDUTZ, October 10-11, 2017, P.
469-472 [in Ukraine]. (Form of participation — extramural).

The applicant is personally responsible for developing the principles of
decomposition of the forecast model of resource provision for the elimination of
man-made emergencies at the strategic level and the level of operational planning.

10. Mykhailovska Yu. V. (2018). Optimizaciya resursiv sistemi tehnogennoyi
bezpeki regionu u rezhimi tehnogennoyi nadzvichajnoyi situaciyi [Optimization of
resources of the system of technogenic safety of the region in the mode of
technogenic emergency situation]. Materiali mizhnar. nauk.-prakt. konf. molodih
uchenih «Problemi ta perspektivi zabezpechennya civilnogo zahistu» — Materials of
the international. scientific-practical conf. young scientists «Problems and prospects
of civil protection», Kharkiv, NUCZU, March 01, 2018. P. 347
[in Ukraine]. (Form of participation — intramural).

The applicant personally has a description of many criteria for the
effectiveness of the territorial system of man-made safety, construction of a
generalized model for optimizing the resources of the man-made safety system.

11. Chub I. A., Mykhailovska Yu. V., Gudak R. V. (2018). Vyznachennia
struktury syl likvidatsii nadzvychainoi sytuatsii na osnovy rozviazannia zadachi pro
pokryttia [Determining the structure of emergency response forces based on the
covering problem]. Materialy Mizhnarodnoi naukovo-praktychnoi konferentsii:
«Teoriia 1 praktyka hasinnia pozhezh ta likvidatsii nadzvychainykh sytuatsii» —
Materials of the International Scientific and Practical Conference: «Theory and
practice of firefighting and emergency response», Cherkasy, ChIPB, May 18-19,
2018, P. 217-218 [in Ukraine]. (Form of participation — intramural).

The applicant personally has to implement a scenario approach to solve the
problem of strategic planning of the process of allocation of resources to eliminate
the emergency situation, a description of the algorithm of territorial emergency
services.

12. Chub I. A., Mykhailovska Yu.V. (2018). Modelyuvannya obsyagiv

resursiv shodo likvidaciyi nadzvichajnih situacij v umovah neviznachenosti



[Modeling of resources for the elimination of emergencies in conditions of
uncertainty]. Materiali 7ht Mizhnar. nauk.-prakt. konf. «Informacijni sistemi ta
tehnologiyi IST-2018» — materials 7ht International. scientific-practical conf.
«Information systems and technologies I1ST-2018», Kobleve, September 10-15,
2018 P. 267269 [in Ukraine]. (Form of participation — extramural).

The applicant personally owns the structural identification of the
characteristics and locations of a possible man-made emergency, a description of
the approach to formalize the qualitative and quantitative characteristics of the
information.

13. Novozhylova M. V., Chub O.l., Mykhailovska Yu.V. (2018).
Modelyuvannya parametriv logistichnoyi infrastrukturi teritoriyi v umovah
likvidaciyi nadzvichajnih situacij [Modeling of parameters of logistic infrastructure
of the territory in the conditions of liquidation of emergency situations]. Tezi dop.
IX Mizhnar. nauk.-prakt. konf. «Suchasni problemi i dosyagnennya v galuzi
radiotehniki, telekomunikacij ta informacijnih tehnologij» — Thesis add. IX
International. scientific-practical conf. «Modern problems and achievements in the
field of radio engineering, telecommunications and information technology»,
Zaporizhia, ZNTU, October 03-05, 2018, P. 259-260 [in Ukraine]. (Form of
participation — extramural).

The applicant personally has to formalize the fuzzy sets of input and output
variables for optimization problem concerning the territorial logistics
infrastructure, using a fuzzy knowledge base to determine the level of resource
needs.

14. Chub I. A, Mykhailovska Yu.V. (2018). Rozpodil resursnogo
zabezpechennya likvidaciyi nadzvichajnoyi situaciyi yak zadacha pro pokrittya
[Allocation of resource support for emergency response as a coverage task].
Materiali 20 Vseukr. nauk.-prakt. konf. «Suchasnij stan civilnogo zahistu Ukrayini
ta perspektivi rozvitku» — Materials 20 All-Ukrainian scientific-practical conf.

rescuers «The current state of civil defence of Ukraine and prospects for



development», Kyiv, IDUTZ, October 9-10 2018, P. 479-481 [in Ukraine]. (Form
of participation — extramural).

The applicant personally owns the construction of an optimization model for
planning the processes of distribution and storage of the required amount of
resources to eliminate the emergency of man-made nature in a given area.

15. Chub I. A., Novozhylova M. V., Mykhailovska Yu. V., Gudak R. V.
(2018). Strukturnaia ydentyfykatsyia zadachy resursnoho obespechenyia
lykvydatsyy posledstvyi chrezvichainoi sytuatsyy v uslovyiakh neopredelennosty
[Structural identification of the task of resource provision to eliminate the
consequences of an emergency situation in conditions of uncertainty]. Materialy VI
Mizhnarodnoi naukovo-tehnichnoi konferentsii: «Matematycheskoe
modelyrovanye, optymyzatsyia y ynformatsyonnue tekhnolohyy» — Materials of the
6st International Scientific and Technical Conference: «Mathematical modeling,
optimization  and information  technology», Chisinau, November
12-16, 2018, P. 394-397 [in Russian]. (Form of participation — extramural).

The applicant personally owns the classification of types of resource
provision, generalized statement of the problem of optimization of resources of the
territorial system of emergency services.

16. Chub I. A.,, Mykhailovska Yu.V. (2019). Ilyerarhichna strategiya
pidvishennya rivnya tehnogennoyi bezpeki teritoriyi rajonu [Hierarchical strategy to
increase the level of man-made safety of the district]. Tezi dopovidej I Mizhnar.
nauk.-prakt. konf. «Topical issues of the development of modern science» —
Abstracts of reports I International. scientific-practical conf. «Topical issues of the
development of modern science», Sofia, Bulgaria, September 18-20, 2019.
P. 249-254 [in Russian]. (Form of participation — extramural).

The applicant personally has the formulation of the spatially distributed
problem of covering the need for resources in the elimination of man-made
emergencies, substantiated the algorithm of reducing the problem of coverage to the
problem of placing geometric objects taking into account the state of transport

networks.



17. Chub I. A.,, Mykhailovska Yu.V. (2019). Pidvishennya rivnya
tehnogennoyi bezpeki regionu v umovah obmezhenogo resursnogo zabezpechennya
[Increasing the level of technogenic security of the region in conditions of limited
resource provision]. Materiali 21 Vseukr. nauk.-prakt. konf. «Suchasnij stan
civilnogo zahistu Ukrayini ta perspektivi rozvitku» — Materials 21 All-Ukrainian.
scientific-practical conf. (with Mizhnar. Participation) «The current state of civil
defence of Ukraine and prospects for development», Kyiv, IDUTZ, October 8, 2019,
P. 304-305. [in Ukraine]. (Form of participation — intramural).

The applicant personally has to set a two-criteria problem of increasing the
level of man-made safety in the region, a description of the features of the problem
and parametric identification.

18. Chub I. A., Mykhailovska Yu. V. (2019). Rozmishennya geometrichnih
ob’yektiv zi zminnimi metrichnimi harakteristikami [Placement of geometric
objects with variable metric characteristics]. Materiali krug. stolu «Ob’yednannya
teoriyi ta praktiki — zaporuka pidvishennya gotovnosti operativno-ryatuvalnih
pidrozdiliv do vikonannya dij za priznachennyam» — Materials workshop
«Combining theory and practice is the key to increasing the readiness of rescue units
to perform actions as intended», Kharkiv, NUCZU, October 24, 2019,
P. 132-134. [in Ukraine]. (Form of participation — intramural).

The applicant is personally responsible for creating an approximate method
for solving the optimization problem of placing rectangular geometric objects with
variable metric characteristics.

19. Melezhik R. S., Mykhailovska Yu. V. (2020). Proektuvannya sistemi
pidtrimki prijnyattya rishen z likvidaciyi naslidkiv nadzvichajnoyi situaciyi
tehnogennogo harakteru [Designing a decision support system for emergency
response to man-made emergencies]. Tezi dopovidej Il Vseukr. nauk.-prakt.
internet-konf. zdobuv. vishoyi osviti i molodih uchenih «Informacijni tehnologiyi:
Teoriya i praktika» — abstracts of reports 11l All-Ukrainian scientific-practical

internet conference won. of higher education and young scientists «Information



technology: Theory and practice», Kharkiv, O.M. Beketov NUUE, May 10-13,
2020, P. 72. [in Ukraine]. (Form of participation — extramural).

The applicant personally has a description of the stages of designing a
decision support system to eliminate the consequences of a man-made emergency, a
description of the types of uncertainties and their impact on the design process of

the information system.






