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Muxatinoécoka FO.B. IlinBuileHHS €(EKTUBHOCTI pearyBaHHsS Ha
HaJ3BMYaliHI CHUTYyallll BHACIIJOK BHUOYXIB OO€NpUNaciB IUISAXOM ONTHUMI3aLil
pecypcHoro 3abe3neueHHs. — KpanidikaniiiHa HaykoBa mpars Ha paBax pyKOIucy.

Hucepranis Ha 37400yTTS HAyKOBOTO CTyHeHs JoKTopa ¢dinocodii 3a
cHemianbHICTIO 263 — nuBLIbHA Oe3neka — HalioHanbHul yHIBEPCUTET LUBUIBHOTO
3axucTy YKpainu, [lepxkaBHa cinyk0a Ykpainu 3 HaJ3BUYaHUX CUTYaIlli, XapKiB,
2021.

HuceprariitHa poOOTa TPUCBAYEHA BHPINICHHIO BaXIUBOI HAyKOBO-
NpPaKTUYHOI 3ajayl y Tajly3l HHUBUIBHOTO 3aXUCTy — pO3poOIll opraHizaiiiHo-
TEXHIYHOTO METOy (OPMYBaHHS PECYpCHOTO 3a0e3IeYCHHS pearyBaHHS Ha
HaJ3BUYAIHI CUTYyallll BHAC/IIOK BUOYXiB OO€mpumnaciB B iHTEpecax MiIBHUIICHHS
e(DeKTUBHOCTI pearyBaHHsS Ha Takli HAJA3BUYANHI CHTyalii 3 YypaxyBaHHAM
HEBU3HAUEHOCTI MapaMeTpiB Ta CTaHy 30BHIIIHBOTO CEPEIOBHINA HAA3BUYAWHUX
CUTYalliil TEXHOT€HHOTO XapaKTepy.

Y BeTymi moaHO 3araiibHy XapakTEpHUCTHKY JUCepTalliiHOl poOoTH.
OOrpyHTOBaHa aKTyalbHICTh TEMHU AHUcCEpTallii, chopMyJIbOBAaHO METY POOOTH Ta
OCHOBHI 3aBJIaHHS JOCIIPKCHHS, TOKa3aHO 3B’S30K poOOTH 3 HAYKOBHUMH
nporpamamu. HaBeaeHo aHi mpo ocoOMCTHI BHECOK 37100yBaya, anpoodaliiro poooTu
Ta myOJTiKaIii.

Y nepumiomy po3gini CTAH HOPMATHUBHO-IIPABOBOI'O TA
PECYPCHOI'O 3ABE3IIEYHEHHA CWJI TA 3ACOBIB PEATYBAHHA HA
HAJI3BBUYAMHI CUTYAILII BHACJIJIOK BHWBYXIB FOEIIPUITIACIB
MPOBEJCHNN aHai3 HOPMATUBHOI 0a3m YKpaiHW 3 MHUTaHb JIKBiJaIii HACIIIKiB
HAJ3BUYAWHUX CUTYAIlill, y TOMY YHCJI1 BHACTIIOK BUOYXiB Ha apCceHaNax, CKIaaax
OoempunaciB. Bu3HaueHi NPUYMHU BHHUKHEHHS, OCOOJMBOCTI Ta XapakTep
TWHAMIKH HaJ3BHUYAMHUX CHUTYyaIlld, IO PO3TJIAIAIOThCS, B CBITI Ta B YKpaiHi.
[IpoananizoBaH1 HasiBHI METOJMKU PO3PAXYHKY CHJI Ta 3acO0IB JUIsl JIOKai3alii Ta
JIKB1AAIli HAA3BUYAMHUX CUTYAIlli TaHOTO TUITY. BU3Ha4eHO BaXKIMBICTh PO3IIISATY

npoOJieMH pecypcHOro 3a0e3ledeHHs Mpollecy pearyBaHHsS Ha HaJ3BUYalHI



cuTyallli 13 3acTOCyBaHHAM (OpPMaJbHUX MIAXOMIB JJIsI BUOOPY ONTUMAIBHOTO
peryIaMeHTy TPOBEACHHS OINEPATUBHO-PSITYBAIBHUX OMNEpamiil 1 MiJIBUIICHHS
e(hEeKTUBHOCT1 yNPaBIIHCHKUX DillieHb. BUKOHAHO aHATITUYHUN OIJIS[ Cy4acHOTO
CTaHy TpoOJieMH OpraHizallii Ta ONTHUMI3allli pecypcHOTo 3a0e3nedeHHs poOiT 3
pearyBaHHs Ha HaJ[3BUYAiH1 CUTYyallli BHACIIIOK BUOYXiB OO€npumnacis.

Y apyromy posmini  PO3POBKA MOJIEJIEM PECYPCHOI'O
3ABE3IIEYEHHSI PEATYBAHHSI HA HAJBBUYAUHI CUTYAILQ
BHACJIIJOK BUBYXIB BOECTIPUITACIB HaBeiaeHO MOJAaHHS TEPUTOPIaIbHOI
CHUCTEMH IMBIIBHOTO 3aXHUCTY SK JIOTICTUYHOI cucTemMu. Ha ocHOBi dopmarizarii
IpoIlecy pO3MOITy MaTepiaTbHUX PECypCiB CHCTEMHU IUBIIBHOTO 3aXHCTy IMPHU
oprasizallii pearyBaHHs Ha HaJ[3BUYaiiH1 CUTYallli BHAC/IJIOK BUOYXiB Oo€npumnacisa
y BUJISIA1 iEpapXiyHOi rpadoBoi Mozeli 00IpyHTOBAHO HEOOXIIHICTh Ta BU3HAYEHO
Micie MOOUTbHUX IIEHTPIB IOMIOMOTHY B JJaH1¥ 1€papxii, 110 3aKiajiae opraHizaliiHy
OCHOBY TIJIBUIIICHHIO €()EKTUBHOCTI 0€3MOoCcepeHhOI0 KEePIBHUIITBA ONEPATHBHO-
PATYBUIBHUMH POOOTaAMHU.

3niiicHEeHO pO3poOKYy Ta aHaji3 y3araJlbHEHOI MaTeMaTHUYHOI MOAENl
ONTHUMI3aIlli pecypCiB TEPUTOPIATIBHOT CUCTEMH ITUBUTBHOTO 3aXUCTY K JIOTICTUIHOT
cucreMu. Po3poOiieHa MaremMaTH4Ha MOJEIb € OaraTOKpUTEPIaIbHOK 3a1a4Ci0
YMOBHOI HEJIHIMHOT onTUMI3allii, 10 MPHUITYCKAE JEKOMIIO3MIIII0 Ha CYKYITHICTh
mig3anad OUIBII MPOCTOI CTPYKTYypU. B pamMkax maHoi Mojaenm po3rsHYTO 3aJady
MOKPUTTS MOTPeOU B pecypcax Mij yac JiKBiAaIii HACTIAKIB Ha3BUYAHOT CUTYaIli1
TAKOrO THUNY, IO € MPOCTOPOBO-PO3MOAUICHOI0. 3ajaya, M0 PO3MIIATAETHCA,
BUPIIIYETHCA 32 PaXyHOK PO3MIIICHHS HAa TPaHUINl 30HU HAJ3BUYANHOI CHUTYaIlii
MEeBHOI KIUIBKOCTI THMYACOBHX MOOLIBHHX IICHTPIB JIOTIOMOTH BH3HA4Y€HOI
MOTYXHOCTI.

Y tperbomy posgiazi PO3POBKA OPTAHIBAIIMHO-TEXHIYHOI'O
METOY ®OPMYBAHHSA PECYPCHOI'O 3ABE3ITEYEHHA PEAT'YBAHHSA
HA HAJI3BUYAMHI CUTYAIIII BHACJIIJIOK BUBYXIB BOEIIPUITACIB
BU3HAYEHO OIIHKY PIBHS TEXHOIEHHOI O€3MeKH TepUTopili MOTEHIIHHOI
HAJ3BUYAHO1T CUTYAIlii TEXHOTEHHOTO XapaKTepy 3 YpaxyBaHHSIM HEBHU3HAYCHOCT1

MICIISI, 4Yacy Ta pIBHA HaA3BUYAHOT CHUTyallli Ha OCHOBI aHali3y HasBHUX



CTATHCTUYHUX JTaHWX Ta y3arajJbHEHHS IYMOK EKCIEPTIB 3 4YHCIa MPAKTHYHUX
daxiBiiB y ramxy3i HUBUILHOTO 3axuCTy. [IpoBesaeHo aHami3 sIKICHOI Ta KUIbKICHOT
IIKajJd OLIHIOBaHHS, IO IOB’S3yIOTh pPIBEHb TEXHOIC€HHOI OE€3MEeKH Ta PHU3UK
peamizaiiii pi3HUX BUJIB HeOe3neku. HapeaeHo po3B’ i3aHHS ONTUMI3AIIHHOT 3a/1a4i
MIJBUILCHHS PIBHA TEXHOTEHHOI O€3MeKu TepuTopii K HEoOXiTHOI CKIIaT0BOi
MPOLIECY BU3HAYEHHS ONTUMATIBHUX 00CSTIB PECYpCHOT0 3a0€31E€UeHHSI pearyBaHHs
Ha TaKi HaJ3BHYalHI cuTyalii. PO3risHyTi 0cOOJIMBOCTI 3a4adi, 1110 BUIIUBAIOTH 3
aHai3y MPaKTUYHOI JISIBHOCTI TEPUTOPIAIbHUX MIAPo3aUTiB Jlep:kaBHOI CiyK0u
Vkpainu 3 Haa3zBuualiHux curyaunid. I[lpencraBinena uMcenbHa peanizaiis
noOy/I0BaHOI ONMTUMI3AIIMHOT 3a/adui MIABUIIEHHS PIBHS TEXHOTEHHOI Oe3mneKu
TEPUTOPIi.

[TpoBeneno opmarizallito CKIaJ0BUX PECYPCHOTO 3a0e3MeUeHHs pearyBaHHsI
Ha Ha/J3BUYaliHI CHUTYyallil TEXHOI'CHHOI'O XapaKTepy i3 3aCTOCYBaHHSIM HEYITKO
MHOKMHHOTO MiJIXO0TY.

Po3pobneno ynpasistounii anroput™ GopMyBaHHs peCypCHOTO 3a0e3meueHHs
pearyBaHHs Ha HaJ3BHWYalHI CHUTYyallli BHACIIAOK BUOYXiB OO€MpHUITaciB HA OCHOBI
CIIEHAPHOTO MIAXOAY, WIO0 € CKIAJ0BOI OPraHi3alifiHO-TEXHIYHOTO METONY
PO3B’sI3aHHS ONTUMIZAIIMHOT 3a7ja4l PEeCypCcHOro 3a0e3IeUeHHs €TalliB pearyBaHHs
Ha HaJ3BUYalHI CUTYyaIlli Takoro TUIy. B pamMkax clieHapHOTro MiaX01y BHU3HAUYCHI
MOSKJTUB1 aITOPUTMH JTii TEPUTOPIAIbHUX TAPO3aLTiB [lep:kaBHOT ciny0u YKpainu 3
HaJ3BUYAWHUX CHUTyamid 3 JKBijamii HaA3BHYAMHOI CHTYyallli TEXHOTCHHOTO
XapakTepy Ta BIIMOBIAHI OOCSTH PECYpPCHOrO 3a0e3MEeUeHHS OINepaTUBHO-
paTyBabHEX poOiT. [Ipy bOMy HEBU3HAUEHICTH B 3aBJIaHHI BXIIHHX MapaMeTpiB
CIICHApII0 OIPAIbOBYETHCSA 13 3aCTOCYBAHHSM HEYITKO-MHOXHHHOTO TIAXOMy, 1
KOXKEH CIICHapill € JeTepMIHOBAHOIO peaizallielo Ha OCHOBI ONTHUMI3aIiiiHOT MOACITI
pecypcHOro 3abe3rneueHHs.

HaBeneno ommc mporenypu aJropuTMIdHOI peamizailii J1eTepMiHOBaHOI
CKJIaJIOBOi  OpraHi3aliifHO-TEXHIYHOTO  METOJly PECYpCHOro  3a0e3NeueHHs
pearyBaHHs Ha HaJ3BMYaiiH1 CUTYyallli BHACIIIOK BUOYXiB Ooenpumnacis. s uporo
po3p0o0JIEHO aNTrOpUTM PO3B’A3aHHS 3a7adyl BUSHAUEHHS MapaMeTpiB ONTUMAIbHOTO

PO3MIIIIEHHS! MHOKUHM MOOUIBHUX IEHTPIB JOMOMOTM Ha JUCKPETHIM MHOXHUHI



MPUIMYCTUMHUX 3HAYCHb, a TAaKOXX aITOPUTM pPO3B’sA3aHHSA 3a7adi BU3HAYCHHS
MHO>XHHH ONTUMAJIBLHUX MIJISXIB TPAHCTIOPTYBAHHS PECYPCIB.

Y uerBepromy posaiai [TPOITO3ULIIT IIOJ0 [TPAKTUYHOI PEAJII3ALIIT
OPI'AHIBAIIITHO-TEXHIYHOI'O METOJIY ®OPMYBAHHS PECYPCHOI' O
3ABE3IIEYEHHSI PEATYBAHHSI HA  HAJBBUYAMHI CHUTYAII
BHACJIIIOK BUBYXIB BOEITPUITACIB po3pobiieHo mnpomno3uiii 11010
iHdopMalliiiHoro 3a0e3neueHHs peanizallii OpraHizamiiHO-TeXHIYHOTO METOY
dbopMyBaHHSA pecypcHOTO 3a0€3MEUeHHs pearyBaHHsS Ha HaJ3BUYalHI CHUTYyaIIlii.
BusnaveHo 3anexxHicTh €()eKTUBHOCTI TPOBEACHHS PATYBAIbHUX ONepalliid BiJf CTaHy
TPAHCIIOPTHOI Mepexki 30HM ypakeHHs. [IpeacTaBieHo yKpyITHEHI eTanu peajiamil
OpraHi3aliifHO-TEXHIYHOTO MeToAy (OpMyBaHHS pECypCHOro 3abe3neueHHs
pearyBaHHs Ta JIIKBiJallii HACHINKIB HAJ3BHYAWHOI CHUTyaIlli HA OCHOBI peai3allii
CIIEHApHOTO MIAXOJAYy J0 TPOTHO3YBaHHS OOCATIB HEOOXITHUX MaTeplaibHUX
pecypcis.

3anponoHOBaHO CTPYKTYPHY CXE€MYy TMPOTHO3HOI MOJIENl PECypCHOTO
3a0€3IMeUeHHs] K CYKYIMHOCTI aOCTpaKTHHUX B3a€MOIIOB’S3aHUX €JIEMEHTIB, SKI
ONMUCYIOTh (QYHKIT 1HGOPMAIIHOT CUCTEMH, IO MPOEKTYEThCS [JIs MiATPUMKHU
OpraHizaIiiHO-TeXHIYHOT'0 METO1Y, MOXJIMBI BapiaHTH il BUKOPHUCTAHHS Ta O3HAKU
iH(dOopMaIIii, 0 MUPKYITIOE B CUCTEMI.

HaBeneno 0cOOJMBOCTI YHMCEJIBLHOIO  MOJEIIOBAHHSA Ta  JOBEIEHO
JIOCTOBIPHICTh OpPraHi3aIiifHO-TEeXHIYHOTO METOJY TOCIIJOBHO 3a KPOKaMU HOTO
peamizaiii. BusHaueHi XxapakTepuCTUKH Ta MapaMeTpy PO3MOJALUTY BXIHUX JAHHX,
HABEJICHI PE3yJbTaTH YHUCEIbHUX EKCIEPUMEHTIB MIOA0 MOOYI0BH MHOXKHHH
CIeHapiiB HAa TPUKJIAAl HAI3BUYAMHUX CHUTyaIlill, MOB’sA3aHUX 3 BUOyXaMH Ha
cknagax OoemnpumnaciB y M. bamaxmis XapkiBcekoi oomacti 23 6epesns 2017 p. ta 'y
c. HooGormaniska 3amopizpkoi oOmacti 06 Tpaas 2004 p. JlocToBipHICTH
PO3POOJICHNX MaTeMAaTUYHUX Ta IMITAI[IfHUX MOJeJell Ta Po3pOoOJICHOTO Ha il
OCHOBI OpraHi3alliHO-TEXHIYHOTO METOAY (OpMYBaHHS PECYPCHOIO 3a0€3MEUCHHS
pearyBaHHs 3a0€3MeYeHO BHUKOPHUCTAHHSAM JOCTOBIPHMX BHUXITHUX JaHUX, IO
OTpHMAaHi 3a pe3yJbTaTaMH TEOPETHYHUX 1 EKCIIEPUMEHTAIBHUX JOCIIKECHb,

OOTpyHTOBAaHUM BUOOPOM OCHOBHHX JOMYIICHb.



[IpakTuyHE 3aCTOCYBaHHS OpPraHI3allIMHO-TEXHIYHOTO METOAY (POPMYyBaHHS
pecypcHoro 3a0e3mnedeHHsl pearyBaHHs Ha HaJ3BUYAilHI CHUTYyallii BHACIIJIOK
BUOYXIB OO€NpUIIaciB Ta BBEACHHS y MPAKTUKY PATYBAJIBHUX POOIT MOOLIBHUX
LEHTPIB JOMOMOI'M JO3BOJMJIO HAa MEBHUX KpOKax peajizailii MEeToAy 3HU3UTHU
3arajbHUl 4Yac JOCTaBKM BaHTaxiB — Ha 30,2 % Ta 3aragpHuUi 4Yac eBakyarii
MOCTPAXKIAJIOr0 HaceIeHHs — Ha 55 %.

HaykoBa HOBH3HA OTPUMAaHHUX pe3yJIbTaTiB.

Bnepuwe po3pobnieno 6ararokputepialibHy MaTeMaTUIHY MOJIENIb PECYPCHOTO
3a0e3MeYeHHs] pearyBaHHsS Ha MPOCTOPOBO-PO3MOJUICHY HAJI3BHYAiHY CHUTYaIlilo
BHACJIZIOK BUOYXIB OO€mpHUMNaciB Ha OCHOBI IMOAAHHS TEPUTOPIAIBHOI CHCTEMH
[UBUTPHOTO 3aXHCTy SK JIOTICTHYHOI CHCTEMH, IO BKJIIOYA€E BHU3HAYCHHS
CYKYIHOCTI TPbhOX YACTUHHUX KpUTEPiiB €(PEKTUBHOCTI BUKOPHCTAHHS HasSBHUX
pecypciB, TakuxX SK Yac, BapTICTh JOCTaBKU HEOOXIIHMX BaHTAXIB Ta PIBEHb
3aJI0BOJICHHSI ~MOTpeOM  HACEJeHHS 30HM  YPaKEHHA WIOJ0  MPEAMETIB
KUTTE3a0€3MeUeHHS 32 YMOBU OOMEKEHOCTI PECYpCiB.

Bnepwe po3pobrenuii  opraHizalliiHO-TEXHIYHUNA METOJ  PO3B’sA3aHHSA
ONTHUMI3AIlIHHOI 3a7a4l pecypcHOTO 3a0e3lEuUeHHs] eTaliB pearyBaHHS Ha
HaJ3BUYAiHI CHUTYyaIlli BHACIIIOK BHOYXIB OO€MpUITaciB Ha OCHOBI peaiizarlii
CIIEHAPHOTO MiIXO0y 0 MPOTHO3YyBaHHS PECYpPCHOTO 3a0€3MeUeHHs, 1[0 BKII0YAE
JIEKOMITO3HITIF0 OCHOBHOI ONTHUMI3alliiiHOT 3a/1a4i JABI Mijg3afadi: Ha PO3MIIICHHS
MOOUTBHUX IIEHTPIB JOTIOMOTH, K TUCKPETHOT 3a7a4i PO3MIIICHHS Te€OMETPUIHUX
00’€KTIB 13 3MIHHUMH METPUYHUMHU XapaKTEPUCTUKAMH, Ta 3aJadi JTOCTaBKH
BAaHTAXIB 1 eBaKyallii MOCTpaKIaanx.

Bnepwe nobyoosanuii anapaTHO-TIPOTpaMHHUI  KOMIUIEKC BHU3HAYCHHS
MHOXXHHH CIIEHapiiB PO3BUTKY TOTCHIIMHOI HaA3BUYaWHOI CHUTYyarii, 110
YMOJKITUBITIOE€ CTBOPEHHS 1H(POPMAIIMHOTO CepeIOBUINA TPUUHITTS €()EKTHBHOTO
VIOPABIIHCHKOTO PIMICHHS MO0 TUIAHY pearyBaHHS Ha HaA3BUYalHI CHUTYyarlil
BHACJIIIOK BUOYXiB OO€mpUnacis.

IIpakTuyHe 3HAYeHHSI OTPUMAHUX pe3yabTaTiB. HaykoBi pesymbraTu
JUcepTaliiHOl poOOTH € TOAAIBIIUM PO3BUTKOM KOHCTPYKTHMBHUX 3aco0iB

pO3B’si3aHHS 3aJay MiIABUIICHHS €(EKTUBHOCTI pearyBaHHsS Ha HaJ3BUYalHI



CUTYyallil BHACJIIOK BUOYXIB Ha apceHalax, CKilajgax OoempumaciB B yMOBax
HEBU3HAYCHOCTI 30BHIIIHBOTO CEPEIOBHINA 32 PAXYHOK ONTHMAIBHOTO PO3MOILTY
00OMEKEHHUX PeCypCiB, BA3HAYEHHS MapLIPYTIB €BaKyallil HOCTPaXAAIHX 1 TOCTABKU
BaHTaXI1B Ta MOXYTbh OyTH BUKOPUCTaH1 pU NOOYA0BI IJIaH1B 3 TUTaHb LIUBUILHOTO

[HCTpyMeHTaNnbHI 3acO0M  ONTHUMAJIbHOTO BUKOPUCTAHHS OOMEKEHHX
pecypciB, 10 PO3BUBAIOTHCS B POOOTI, JO3BOJSIOTH BHUPIIIYBATH PIZHOMAHITHI
3aBJIaHHS YIPABIIHHS TSUTBHICTIO €IMHOT ICPYKABHOT CUCTEMH IUBILTLHOTO 3aXHCTY
B IIUIoMy Ta o00’emHath Ccy0’ekTu 3a0e3MeueHHs IUBUIBHOTO 3aXUCTy Ta
HiANOPSAKOBaH1 iM OpraHy YIpaBIiHHS 1 CUIIH.

Pe3ynpTatn poOOTH MOXYTh CTaTH OCHOBOK CTBOPCHHS OpTraHi3alliliHO-
PO3MOPSIYNX JOKYMEHTIB IMIOAO i TepUTOpiaibHUX MiApo3ainiB JlepkaBHOT
cnyxOm YkpaiHu 3 HaA3BHUaHHUX CHUTyaIlii B pasi 3arpo3u a00 BUHUKHCHHSI
HaJ3BUYAHUX CUTYyaIlld BHACIIOK BUOYXiB Ha apceHallaX, CKJajgax OO€mpHUIiacin

Po3pobnenuit B poboTi opraHizaliiHO-TeXHIYHUM MeTol (GOopMyBaHHS
pecypcHOro 3a0e3leyeHHsl pearyBaHHS Ha HaJ3BUYAiHI CUTyallli MOXE CTaTH
OCHOBOIO IS BH3HAUCHHsS OOCATIB MaTepialbHUX PE3EPBIB TEPHUTOPIATBHHUX
rpoMaJi, 1o B Cy9aCHUX YMOBaX JIelICHTpasi3allii HabyBae 0COOJIMBOTO 3HAYCHHS.

OCHOBHI pe3yibTaTH AUCEPTAIIHHOTO IOCHIKCHHS OYyJIM BIPOBAKCHI B
nigposainax ['omosuoro ynpasninag JJCHC VYkpainu B XapkiBchbKili 00J1acTi Ta B
JlemapTaMeHT1 IHMBUIBHOTO 3aXHCTy, MOOLII3AIiiiHOI Ta OO0OpOHHOI POOOTH
JloHerpkoi 001acHOi Jep)kaBHOI aJMiHICTpallii, a TaKO)X B HaBUAJLHOMY IPOIIECi
HartionanpbHOTO YHIBEpCUTETY IIUBUILHOTO 3aXUCTy Y KpaiHH.

Kiro4oBi cjioBa: pearyBanHs, HaJA3BUUYalHI CUTYyaIlii BHACTIIOK BHOYXiB Ha
apceHajaxX, CKiIajgax OoenpumnaciB, e(QeKTHBHICTh JIKBifaIii  HaCIIKIB,
ONTUMAJIBHUN PO3MOJILTT OOMEKEHUX PEeCcypciB, ONTUMI3AIlIS MAPIIPYTiB €BaKyallii

MOCTPAXKIAINX 1 IOCTABKU BaHTAXKIB.



CIIMCOK MYBJIKAIIA 3JIOBYBAYA 3A TEMOIO JUCEPTAIIII

Hayxkosi npaui, y skux ony0/1iKOBaHi OCHOBHI HAYKOBi pe3y/JibTaTH AMCePTaLii:

Monorpadii:

1. 9y0 I. A, 'ynax P. B., Muxaiinosceka 0. B. OnTtumizaliist TpaHCIOPTHUX
BUTpaT NpHU JIKBIAALli MPOCTOPOBO-PO3MOAUIEHOT HAA3BUYAWHOI CHUTYyaIlli.
[npopmariiiini  TexHoyiOrii B  MICBKOMY TMpocTopi: MoHorpadis / pen.
M. B. HooxxunoBa. XapkiB: XHYMI imeni O. M. bekerora, 2019. Pozain 12.
C. 303-330.

3000y6auy  ocobucmo  HanexdCumv — MEOPEeMUKO-MHONCUHHULL — ONUC
JIO2ICMUYHOI cucmeMu, 86e0eHHs IEPAPXii 83AEMO3ANEHCHUX ONMUMIZAYTUHUX 3A0aY
PO3MIWEeHHS Ma Mapupymu3ayii 6 cCmpyKkmypi 3a0ayi onmumizayii mpaHcnopmHux

sumpam.

Crarti Yy HaykoBHX (paxoBHUX BHUIAHHAX YKpaiHW, IO BXOAATH /10

Mi’)KHAPOJAHUX HAYKOMETPUYHUX 0a3:

2. HoBoxumosa M. B., Uy0 1. A., Muxaiinosceka FO. B. ®opmanizaiis 3agadi
pecypcHoro 3abOe3IleueHHs] JIKBifaIii TEXHOTeHHOI HaJI3BUYalHOI CHUTYyaIlii.
[Ipo6nemu Ham3BuyaitHux cutyariii. Xapkis, 2017. Ne 25. C. 153—158. (Bunanus
BKIIFOUEHO JI0 MDKHApOJHMX HaykomeTpuuHux 0a3 Index Copernicus, Ulrich's
Periodicals).

30006y6auy ocobucmo Hanedcumsv nobYO008a mMa AaHAN3 Y3A2ANbHEHOI
0emepMIiHOBAHOI MAMEeMAMUYHOL MOOeli OnmuMizayii pecypcié mepumopiaibHol
cucmemu YUBLIbHO20 3aXUCmY K J02ICMUYHOI CUCTeMU.

3. HomoxwumoBa M. B., Uy6 I. A., I'ymak P.B., Muxaiinosceka 0. B.
Po3B’s13aHHs 3aa4i MOKPUTTS MOTPEOU B pecypcax MpH JIKBIAAIll HAA3BUYaAHHUX
curyaniii. Pamioenektponika Ta iHdopmarmka. Xapki, 2019. — 1(84). Ne 1.
C. 64-70. (BunaHHs BKJIIOYEHO JIO MDKHApOJHUX HaykoMmeTpuuHux 0a3 Index

Copernicus, Google Scholar).



3006ysauy ocobucmo Hanexcumsv ONUC 3A0adi NOKpUmms nompeou 8
pecypcax npu Jnikeioayii HACHIOKI8 HAO36UYAUHOI cumyayii mexHO2eHHO20
xapakmepy AK 3a0aui J02ICMUKU Kamacmpogh, OOIPYHMYBAHHA AN2OPUMMY
36€0€eHHs 3a0ayi NOKpumms 00 3a0ayi PO3IMIUEHHS 2eOMemPUdUHUX 00 €Kmig 3i
SMIHHUMU MEeMPUYHUMU XAPAKMEPUCTUKAMU.

4. Hosoxunoa M. B., Uy6 O. I., Muxainosceka 0. B., I'ynak P. B.,
Menexuk P. C. Po3pobOka iepapXiqHOi cTparterii MmiJIBUILIEHHS PiBHS T€XHOTE€HHO1
oe3neku Teputopii. [lpobnemu Han3zBuyaliHux cutyari. Xapkis, 2019. Ne 2(30).
C. 164-175. (BunganHs BKJIFOYEHO JI0 MDKHAPOJHMX HAyKOMETpUYHHX 0a3 Index
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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, 2021.

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 Ukrainian 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.

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.
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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 Ukrainian]. (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 Ukrainian]. (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 1. 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 Ukrainian]. (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», Koblevo, September
11-16, 2017, P 70-71 [in Ukrainian]. (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 Ukrainian]. (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 Ukrainian]. (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 i praktyka hasinnia pozhezh ta likvidatsii nadzvychainykh sytuatsii» —
Materials of the International Scientific and Practical Conference: «Theory and
practice of firefighting and emergency response», Cherkasy, ChlPB, May 18-19,
2018, P. 217-218 [in Ukrainian]. (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 1ST-2018» — materials 7ht International. scientific-practical conf.
«Information systems and technologies 1ST-2018», Koblevo, September 10-15,
2018 P. 267269 [in Ukrainian]. (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 Ukrainian]. (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 1. 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 Ukrainian]. (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 1. A., Mykhailovska Yu.V. (2019). lyerarhichna strategiya
pidvishennya rivnya tehnogennoyi bezpeki teritoriyi rajonu [Hierarchical strategy to
increase the level of man-made safety of the district]. Tezi dopovidej | 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 Ukrainian]. (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 Ukrainian]. (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 Ukrainian]. (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.



