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AHomayin

Po3pobneHo maTteMaTuyHi moaeni po3paxyHKy pisHUX BMAIB MaTepia/ibHOro pesepBy TEXHIKK
(06’€eKTiB 036POEHHSA) CMN UMBINBHOIO 3aXUCTY ANA 3abe3neyeHHs onepaTMBHOIO pearyBaHHs Ha
HaA3BWYaAMHI CUTyaL,ii TEXHOFeHHOro, NPMPOAHOr0, COLLiAa/IbHOIO Ta BOEHHOTO XapaKTepy. Hosui
HaYKOBWUI pe3y/bTaT NONATAa€E B HU3Li MaTeMaTUYHUX MOAeNel, Wo CTBOPEHi ANA NiABULLEHHA
e(deKTMBHOCTI QYHKLIOHYBAaHHA TEXHIKM, NiAPO3A4iNiB CUN LUMBINbHOIO 3aXMCTy MNPW BUKOHAHHI
3aBAaHb 3 NiKBigauii HacnigKie Hag3BUMYAMHUX CUTyaUi, @ TAKOX B LinoMy e(deKTUBHOCTI
OYHKLIOHYBaHHA E€AMHOIT Aep)KaBHOI CUCTEMU UMBINBbHOIO 3axucTy. [lokasaHo, wWwo Aans
3abe3neyeHHA eQdeKTMBHOro QYHKLIOHYBAHHA Nigpo34ifiB CUA UMBINBHOTO 3axUCTy nNpu
BMKOHAHHI 3aBAaHb 3 NiKBigauii Hag3BMYAMHMX CUTYyaLiM Ta iX HAcAigKiB Ha AOCTaTHbOMY
(3apaHomy) piBHi rOTOBHOCTI 3 ypaxyBaHHAM HasBHOCTI Pi3HUX BMAIB MaTepia/ibHUX pe3epsis
HeobxigHO po3pobuTM Mogeni AKi 6 [O03BONAAN BU3HAYUTM HeobXiaHi Buau Ta obcaru
MaTepiaNbHUX pe3epBiB. 3aNPONOHOBAHO Ta BBEAEHO A0 PO3rAaAy MOHATTA AEKi/IbKOX BUAIB
maTepiasbHUX pe3epBiB, HEOOXiAHUX Ana 3abe3neyeHHA eKcn/yaTalii Ta PEMOHTY TeXHiKM Ta
036po€eHHA. MaTepiafibHi pe3epBM MOXKYTb YTBOPHOBATUCA 33 OKPEMUMM TUNAMM e/IEMEHTIB Ha
CKNagax — CKAAACbKWIA, KOMMNEKT MaTepianbHOro pesepsy A1 OKPEMOro TUMY TeXHiKM uu
036pO€EHHA HA OAMH O6’eKT — 06’eKTOBMI abo Ha rpymny OAHOTUMHUX O6’EKTIB TEXHIKM —
rpynosuin. CKNafoBMMM mogeneir po3paxyHKy Pi3HMX BUAIB MaTepiaNbHUX pe3epsiB, WO
PO3rNAAAETLCA, € MOXKAMBICTb PALLIOHAIBHOrO BU3SHAYEHHA 06’ EMy CK1aACbKOro maTepianbHOro
pesepBy Ana 3abe3neyeHHs 3anobiraHHs Ta Nikeigauil Haa3BUYAMHUX CUTYaLiM Ta 1X HacniaKis
Ha AOCTAaTHbOMY PiBHi, paLiOHa/IbHOro BU3HAYEHHA PiBHA O4MHOYHOIO MaTepianbHOro pesepsy
Ha [OCTaTHbOMY pPiBHi MPW MiHIManbHIA BApPTOCTi, @ TAKOXX MaTepiaNbHOro pes3epsy rpynu
OJHOTUMHNX 06’EKTIB 036POEHHA NPU 3agaHOMY KoedillieHTi 3abe3aneyeHoCcTi Npyu MiHiManbHOI
BapToCTi. [lnAa OUIHKM BNAMBY MaTepianbHUX pe3epBiB HAa ePeKTUBHICTb (YHKLIIOHYBaHHA
niapo3ainis cMa UMBINLHOrO 3axmcTy npu nikeigauii HC Ta iX HacnigKiB BUKOPUCTAHO AeAKi
NOKasHUKM HaAiMHOCTIi 036pOEHHA BUM3HAYeHi y Aep)kaBHoMy cTaHgaapTi ACTY 2860-94.
HagiliHicTb TexHikn. TepmiHM Ta BM3Ha4yeHHA. B poboTi npueegeHo anroputm Aid npwm
PO3pPaxyHKY Pi3HMX BUAiB MaTepiasibHOro pe3epBy 06’eKTiB 03OPOEHHS CUA LMBINIBHOTO 3aXMCTY.

Knaro4voei cnoea: cvunn UMBIIBHOTO 3axWUCTy, MaTepiasbHi pe3epBu, MOKA3HWKM TOTOBHOCTI,
MMOBIpHICTb, HaA3BMYAMHA CUTYaLLif, MaTeEMATUYHA MOLE/b PO3PAXYHKY.
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NocTaHoBKa Nnpobaemu

MpoBeaeHHs PO6IT 3 NOPATYHKY i HaAaHHSA
OOMOMOTM  MOCTPAXKAa/NIOMy HacCeNneHHw Ta
BiAHOBNEHHA 3pyMHOBaHWX O6’€KTiIB BMMarae
HaAABHOCTI  3HAYHOI  KiNbKOCTI  cneuianbHOI
TEXHiIKW, MmaTepianis, nanuea, ¢axisLiB Ta iH.
TpuBanictb NpoBeAeHHA Pi3HOro BuAay pPoo6IT
3aNeXUTb Bif [OCTaTHbOTO 3anacy
MaTepianbHOro pesepsy, WO BUKOPUCTOBYETLCA
NPV BUKOHAHHI pobiT, Ta BU3SHAYAE Yac NiKBigauii
HaAa3BMYalHUX cutyauii (HC) Ta ii Hacniakis,
TUM CaMMM BMJMBAE HA KiNbKICTb NHOACBKMX
XepTB i 06’em maTtepianbHux BTpaT Big HC.

B rnasi 21 cratTi 98 Kogekcy umBinbHOro
3aXMCTy YKpaiHM BKasaHO WO MaTepianbHi
pesepBu 4n1a 3anobiraHHsA i nikBigauii Hacniakis
HC cTBOpHOIOTLCA  LEHTPA/IbHUM  OpraHoOMm
BMKOHaBYOI BNnaam, wo 3abe3neuye
bOopMyBaHHA Ta peanisye AeprkaBHY NONITUKY Y
chepi uUMBINbHOTO 3axmucTy (onepaTuBHUM
mMmaTepianbHUIN pe3eps), iIHWKUMU LEeHTPANbHUMM
opraHamu BWKOHaB4Yoi Bnagu  (Bigomuumi
maTtepianbHUi peseps), MicLLeBMMMU
OEprKaBHUMM  aaMIHICTpauiamn,  opraHamm
MiCLLEBOrO CaMoOBpPAAYBaHHA (perioHanbHUN Ta
MicLeBUIA MaTepianbHi pesepsun) Ta cyb’ekTamu
rocnogaptoBaHHA (06’€KTOBUIM MaTepiaNbHWUI
peseps).

MaTtepianbHuin peseps ue 3anac
byaiBenbHUX i MAaNbHO-MaCTUAbHUX MaTepianis,
NiKapcbKMx 3acobiB Ta BMpPobGIB meanYHOro
NPU3HAYEHHS, NpPoA0BONbLCTBA, TEXHIKN,
TEXHIYHMX 3acobiB Ta iHWMX MaTepiaNbHUX
LiHHOCTEM, npu3Ha4YeHuUx Ana 3anobiraHHa i
NiKBigaUii HacnigKiB HaA3BUYAMHUX CUTYaLN,
HagaHHA 40rnomoru nocTparkganomy
HaCe/IeHHIO, npoBeAEeHHS HeBiAKNALHUX
BiZIHOB/IOBA/IbHUX POBIT i 3ax0;iB.

Ona 3a6e3neyeHHs
®YHKUIOHYBAHHA  TeXHiKM Ta
nigposA4inis cuMn  UMBINBHOIO 3axXMCTy nNpwu
BMKOHaHHI 3aBaaHb 3 AikBigauii HC Ta ix
HacNiAKiB Ha pgocTaTHbOMy (3agaHomy) piBHI
FrOTOBHOCTI 3 YypaxXyBaHHAM HAABHOCTI Pi3HMX
BUAIB MaTepiasibHUX pe3epBiB  HeobxigHo
PO3p0obUTU Mogeni AKi 6 A03BONANUN BU3HAYUTH
HeobXxiaHi BMAM Ta o0bcArM MmatepiaibHUX

e(dEeKTUBHOrO
030bpOEHHA

pesepsis.

MaTepianbHi  pesepsn  (MP)  MOXKyTb
YTBOPIOBATUCA 32 OKPEMUMU TUMAMU €1EMEHTIB
Ha cKnagax — cknagcbkun (MP-C), komnnekr
MaTepiaNbHOro pesepBy ANA OKPEMOro Tuny
TEXHIKW 4n 03O6pPOEHHA Ha OAWH O6’ekT —
06’ekToBUI (MP-0O) abo Ha rpyny ogHOTUMHUX
06’€eKTiB TeXHiKK — rpynosuii (MP-T).

Ona ouiHKM BNAMBY maTepianbHUX pe3epsiB
Ha epeKTUBHICTb PYHKLiIOHYBaHHA Nigpo3ainis
CUA UUBINBHOIO 3axucTy npwu nikeigauii HC Ta ix
HacnigKiB  po3rnaHemo  geAKi  MOKasHMKK
HagiHocTi 036poeHHA niapo3ainis OPC Li3.

OCTY 2860-94. HagiliHicTb TEXHIKN. TepmiHu
Ta BM3HAYEHHA  PEeKoOMeHAyeE HaCTynHi
NOKa3HUKMU OLLiHKM rOTOBHOCTI Ta
npaue3aaTHoCTi 06’eKTiB 030POEHHA:

roToBHICTb — BAAacTMBiCTb 06’ekTa, byTH
34aTHMM  BWMKOHYBATM NOTPIOHI  yHKUiT B
3a4aHNX YMOBax Yy byab-AKMI Yac YM NPOTArOM
3a4aHoro  iHTepBany 4acy 3a  YMOBMU
3abe3nevyeHHs HeobXiaHMMM 30BHiLIHIMN
pecypcamu;

npauesaaTtHictb — CTaH O06’eKkTy, AKUMK

XapaKTepPU3YETLCA MOro 34aTHICTIO BMKOHYBATH
yCi NOTPiGHI PYHKLIT;

CTauioHapHMit KoedilieHT rotoBHOCTI: Kr —
3HayeHHA KoediuieHTa rOTOBHOCTI BM3HA4YeHe
aona ymoB pobotTu o0b6'eKTa KoAM cepegHii

napameTp MOTOKy BiamMoB A i cepegHa
TPUBANICTb  BIAHOBAEHHA U 33/ MLIAIOTLCA
cTanumu;

cepegHii HapobiToK po BigmoBu To —
M aTemMaTUyHe O4YiKyBaHHA HapobiTKy 06'eKkTa Ao
nepLuoi BigMoBWY;

cepegHAa TpUBAZNiCTb BigHOBNAEHHA Tg
MaTemMaTM4yHe O4iKyBaHHA 4acy BiAHOBMEHHA
npauesaaTHOro cTaHy o6'ekTa nicas BigmoBM.

3ripHo 3 BuMmoramm Kopgekcy uMBiNbHOrO
3axmcTy YKpaiHu, Ana KoopAauHauii gii opraHis
OEpXaBHOI BNagu Ta OpraHie  MmicueBoro
CaMOBpPAAYBaHHA, OPraHiB ynpasBAiHHA Ta CUA
LMBINIbHOTO 3aXUCTY, @ TAKOX OpPraHi3oBaHOro Ta
NNaHOBOrO BMKOHAHHA KOMMEKCY 3axoAiB Ta
pobiT 3 nikBigauii Hacnigkis HC, Tpeba
BU3HAYMTM noTpeby y cCuaax UMBIIBHOIO
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3aXUCTYy, AKi  3any4daloTbcA 40  AiKBigauil
Hacnigkis HC.
OpraHizauia pobiT 3 pearyBaHHA Ha

MmacwTabHi HC pep:kaBHOro piBHA (MaHgemil,
NOXKeXi Ha 3HaYHMUX TepuTopiAax, 3aToNJeHHA
TepuTOpiIN Ta iH.) Ta AikBigauji X Hacniakis
notpebye onepaTUBHOro CTpaTteriyHoro
NNIaHYBaHHA PeCypCHOro 3abesneyeHHs fKe €
baratodaKTopHOO 3aaayeto, WO Has3yeTbca Ha
dbopmanbHoOMy GyHOAMEHTI Ta BUKOPUCTAHHI
KOMMNAEKCY Cy4aCHUX MaTeMaTUYHUX MeTOZiB
CMCTEMHOrO aHanisy, Teopii MMoBipHOCTEN,
Teopii onTUMmisauii, Teopii NPUAHATTA pilleHb.
BaXKNmMBUM IHCTPYMEHTOM NiArOTOBKU CUN

UMBINIBHOTO  3axMCTy A0  OnepaTMBHOrO
pearyBaHHA Ha HC Ta niksigauii Hacnigkis €
cTpaTeriyHe (3aBuacHe) NNIaHYBaAHHSA

MaTepianbHUX pe3epsiB Npu nobynosi naaHis
pearyBaHHs Ha HC Ta cTBOpeHHs Ha it OCHOBI
OopraHizauiMHo-po3nopaayYmx 4OKYMEHTIB Woa0
Ain nigposainis cun UMBINBLHOrO 3axXUCTy B pasi
3arpo3un abo BUHMKHEHHs HC.

Tomy CTBOPEHHA aHaniTMYHOro anaparty
BUpiWIEHHA 334a4di ONTUMANbHOrO PO3PaxyHKy
maTtepiasibHUX pe3epBiB aAnA 3abesneyeHHsA
PATYBaZIbHUX OMepauin 3 pearyBaHHA Ha
MonunBy HC € YaCTUHOLO pilleHHA L€l HayKOBO-
NPaKTUYHOI Nnpobnemu.

AHani3 ocTaHHiIX gocniaxkeHb Ta nybaikauin

MpoBefeHUIA aHanis HayKoBMX npaub 3
nuTaHb GOPMYyBaHHA MaTepia/ibHUX pe3epBiB
MoKas3aB LWO 3ara/ioM Ui NWTAHHA aKTMBHO
po3rnagaroTbea CBiTOBOIO HayKOBOIO
cninbHototo. Ha cborogHi cTtBOpEeHO neBHa
HayKkoBa 6a3a i3 3acTocyBaHHA MaTeMaTU4YHMUX
moaenen Ta MeToAiB iX peanisauii B pi3HUX
acnekTax pearyBaHHsA Ha HC [1-4].

MuTaHHA 3abe3neyvyeHHs 3a4aHoi HaAiMHOCTI
npuv MiHIMaNbHUX BUTPaATax MpU pPO3paxyHKax

Pi3HUX BUAIB  pecypcHoro 3abe3neyeHHs
po3rnagaetbca i B poboti [5], Ae moaenb
po3noainy pecypciB B MNEBHiM aBapiliHO-

PATYBa/bHI Mepexki, iHTerpye pisHi pecypcu
AnAa nonoBHeHHA B 6araTopiBHeBy cucTeMy
pearyBaHHsa Ha HC. Ane 3a11LWaEeTbCA BIAKPUTMM
NMUTAaHHA BWM3HAYEeHHA MaTepialibHUX pe3epBsiB
ANA OKpPeMUX BUAIB 03BPOEHHSA i TEXHIKM cUN
LUMBINbHOTO 3aXUCTY.

OTxe, wob nocTpaxajani panioHn
OTPMMYBaAM TEPMIHOBY L0OMOMOry B4YaCHO Ta
TOYHO nicna KaTtactpod Ta CTUXIMHUX AKX,
epeKkTnBHEe QYHKLIOHYBAHHA CUA LMBINBHOrO
3aXMCTy Ta LWBMAKE pearyBaHHA Ha HaranabHi
notpebu B NOCTpa)kganux panoHax € Aayxe
Baxnmeum. B poboti [6] Ha oOcHOBI aHanisy
KiNbKOX CTUXIMHWX NKX, WO cTanmcs y Kurai,
po3pobneHuin meToh cnifnbHOI onTMmiIsauii Ha
6a3i 3acTocyBaHHA MaTemMaTM4YHOro anaparty
ANCKPETHUX naHutoris MapKoBa, WO BUKANKAE

OeAKi CKNagHoLWi npu peanisay,ii Lboro meTtoay.

Mpwn YyNpaBAiHHI HaA3BUYANHUMM
CMTyaliaMKW, WO  CTOCYETbCA  aBapin i3
3abpyAHEHHAM, Ha eQEeKTMBHICTb aBapiliHMX
PATYBa/ZIbHUX 3aX04iB MOXe rMMBOKO BNAMHYTH
onTUMasnbHe BigHECEeHHA HaABHUX
mMaTepianbHUX  pe3epsBiB 40  BiANOBIAHMX
Axkepen pusuky. Y gocnigerHi [7] pospobneHo

OBOCTYMeHeBy CTPYKTYypy oOnTumisauii  anAa
NnaaHyBaHHA aBapiliHUX 3anaciB maTtepianbHUX
pecypciB B YyMOBax HeBWU3HAYeHOCTi ANA

BU3HAUYeHHA aBapPiMHUX MaTepiabHUX pe3epBiB
Ha eTani, Wo nepeaye aBapii, 4nAa No40/AHHA
NOTEHLIMHNX EeKONOriYHMX aBapiii. PesynbraTtn
AEMOHCTPYIOTb, O Po3pobsieHa CTPYKTypa He

TINbKKM ~ MOXe nonerwmntn  BUBIP  cKknaay
maTtepianie, a " edeKkTMBHO 3abe3neunTn
eKCTpeHM  MmaTepian ana  Haa3BUYANHUX

onepauin y pexxmmi WBMAKOro pearyBaHHA. Ane
MOBa He KAe WoAo MaTepianbHUX pe3epsiB
03b6POEHHA CU LMBINBHOIO 3aXMUCTY.

OujiHKa MOKNMBOCTEN MOCTaYaHHA
MmaTepiaNbHUX Pe3epBiB € AyKE BaKANBOI ANA
nigBULLEHHA AKOCTI 3abe3nevyeHHs

HaA3BUYAMHUX CUTYaLiN Nig Yac pearyBaHHA Ha
Hag3BWYalHi cuTyauii. Y pocnigkeHHi [8] Ha
OCHOBI aHani3y NONUTY Ha maTepiasibHi pe3epsun
6yno  3anponoHOBAaHO  METOAMKY  OLiHKMK
pecypcHoro 3abesneyeHHA. Mogenb OUHKK
MOX/IMBOCTEM MOCTa4yaHHA MaTepianis 6yna
po3pobneHa 3 BUKOPUCTAHHAM MeToAy aHanisy

69


https://portal.issn.org/resource/issn/2534-9228
https://portal.issn.org/resource/issn/2534-9228

ISSN 2522-9842

Journal of Scientific Papers “Social Development and Security”, Vol. 11, No. 5, — 2021

BCTAHOB/MEHWX Nap, | NPOAEMOHCTPOBAHO
AOoUinbHicTb  uiei mopgeni. OgHak NUTaAHHA
PO3pOOKM MaTepiaNibHMX pe3epBiB  06’€eKTiB
036pOEHHA NiAPO34iNiB CUA LMBINBHOIO 3aXMCTy
He pO3rnAHyTO.

Y pocnigxeHHi [9] aBTopm po3pobunun metop,
aXKioTaxkHOro BMKOPUCTAHHA NoTPiGHMX
pecypcis (ADPs) Ha OCHOBI piYHMX CTaTUCTUYHUX
AaHMX MO 3anuTy pecypciB gaHoro Tuny. O6’em
pecypcy 6yno BWM3HAYEHO AK CMiBBiAHOLEHHA
pi4HOro  BMpPOOHMLTBA Ta  3anuMTy  Ha
ekcnayatauito. OgHak BMABMAOCL WO 06’em
efleMeHTiB po3paxoBaHuX 3a gonomoroto ADP
6yB HenoBHUMM. Kpim TOro, 3aBXAM LLOPIYHOT
3MiHi ob’emy  BMPOOHMLUTBA, MOXNUBO,
AoBefeTbCA  po3pobnATM  HOBI  npoueaypm
po3paxyHKy. Tomy HenosHe 3abe3neyeHHA
pPecypCHMMU eNemMeHTiB MOXe Npu3BectM Ao
HEeBMKOHAHHA HeobXigHWMX 3aBAaHb. BuKopwuc-
TQHHA MNPOMOHOBAHOIO METOAY PO3PaXyHKY
HEMOXMBO ANA PilleHHA 3aBAAHb BU3HAYEHMUX
Y METi 4aHOro A0CNIAXKEHHA.

Y cratti [10] OMNKUCYETbCA  MOMKAUBOCTI
3aCTOCYyBaHHA  KNacTepPHOro  aHanisy Ta
nporpamHoro 3abesneyeHHs Mpu  PO3rnsami
3aBAaHb onTuMmisau,i 3abe3neveHHA
maTepianbHMMKM  pecypcamu.  [OCANiArKeHHs

pe3ynbTaTiB  MNigTBEPAKYIOTb  NPUAATHICTb
aHani3y Knacrepusauii Ana piweHHA 3aB4aHb
PO3pPaxyHKy pesepsis., TPAHCNOPTYBAHHA
pe3epBiB Ta OLUIHKM 3aBaHTAa)KEHHA Npu
TpaHCNOpTyBaHHi. Pasom ¢ TMM y CTaTTi He
PO3rNAAAOTLCA MNUTAHHA PO3PaXYHKY Pi3HMX
BUAIB MaTepiaibHUX pe3epBiB oA eKcnayaTauii
TexHikm B ymosax HC.

3aNPOMOHOBAHUX MATEMATUYHUX Mmogenen. B
poboTi [11] po3rnaHyTi TexHiYHi, opraHisauiliHi
XapaKTePUCTMKM Ta Aiana3oHM 3aCTOCYBaHHA
cneujianizoBaHux anNapaTHO-NPOrpamHMnX
3acobiB 3 NpoTMAii NOWMpPEHHA HaA3BUYAMHUX
cuTyauih  npupogHoro xapaktepy. OpgHak,
3a/IMLLAETHLCA HEBUPILLEHUM NUTAHHA
MO/IMBOCTI PO3NOBCIOAMKEHHA AAHOrO Nigxoay
Ha iHWi QYHKUiOHANbHI 3aBAAHHSA.

Y uin poboti [12] NPOMNOHYETbCA HOBUM
METOA, pPO3pPaxyHKy maTepianbHUX pe3epsiB
WAAXOM Moginy npouecy Ha ABi YaCTUHMWU:
Knacuodikauito nponosuuin  Ta KaJbKyasaLito
nonury. HasegeHo 3aranbHWUM meTos,
Knacudikauii 3anacis Ta YTOYHEHHA
KOHTPONbBHOIrO CNMUCKY nepeniky 3anacis gnA
CUEHapiiB, WO CNPUYMHAIOTL Pi3HiI KaTacTpodwu
Ta 6araTo NPMPOAHMX ABULL, a NOTIM NpoLeaypa
pPO3paxyHKy NONUTy O/A KOXHOro TUNy 3anacis
aonomorun. HagaHo AoKAagHi nepeniku nonuty
Ha gonomory ana pisHux Tmnis Ta TAXKKocTi HC.

Ane NWUTAHHA  BM3HAYEHHA  pe3epBiB 3
ypaxyBaHHAM HapgiMHOCTI Ta BAPTOCTi He
pO3rnafatoTheA.

AHanisa  OCHOBHMX HaNpAMIB  HAyKOBMX

[0CNIAYXKEeHb MOKA3YE, WO HA CbOrOAHI KPUTUYHO
Mano pobiT, NpucBAYEHUX NpeaMeTHI obnacTi
AaHoi poboTn — po3pobui meToay po3paxyHKy
Pi3HUX BUAIB MaTepianbHOro pesepsy 06’eKTiB
036pPOEHHA CUA  UMBINIBHOTO  3axucTy AnA
3abe3neyeHHA ONepaTMBHOrO pearyBaHHA Ha
HaA3BMYaMHI CUTyaLii TEXHOreHHOro, NPUpoAa-
HOro, COLiaIbHOrO Ta BOEHHOTO XapaKTepy.
TakMM UYMHOM, HEBMPILEHO YaCTUHOK
npobnemun, WO pPO3rNAAAETbCA, € BiACYTHICTb

OKkpemnm € NUTaHHSA CTBOPEHHA  HAyKOBO-0OrpyHTOBaHUX MeToAiB GopmyBaHHA
TEOPETUYHMX 3acah LWoA0 CnelianizoBaHOro MmartepianbHUX pesepsiB ans 06’eKTiB
nporpamHoro 3abe3neyeHHn peanizauii 036POEHHA CMA LMBINIBHOIO 3aXMCTY.
NocTaHOBKa 3aBAaHHA

MeToto LOCNiAXKEeHHA € po3pobKa  xapakKTepy.

MATEMATUYHUX MOZENIEN PO3PaXYHKY pPi3HUX Ons  3abe3neyeHHA NoOCTaBAeHOi  MeTu
BUAIB  MaTepianbHOro  pe3epBy O6’€KTiB  HEOOXiAHO BUPILLNTW HACTYyMNHi 3aBAaHHSA:

036POEHHA CUN  UMBINIBHOMO 3axucty AnA 1. Po3pobuTu MaTEMATUYHY mozaenb
3abe3neyeHHA ONepaTMBHOrO pearyBaHHA Ha  PO3PaxyHKy  CKNAACbKOro maTepiasbHOro
HaA3BMYalHI cuTyauii TexHoreHHoro, pe3epBy (MP-C) Ha OCHOBi BWKOPWUCTAHHS
NPUPOLHOro,  COLja/IbHOrO Ta  BOEHHOrO  MOKAa3HWKIB OLLiHKM rOTOBHOCTI Ta
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npaue3aaTHoCTi 06’eKTiB 036POEHHA.

2. Po3pobutun MaTemaTUyHy moaenb
PO3paxyHKy o06’ekTOBOrO martepianbHOro
pesepBy O06’EKTY MNOXEXHO-TEXHIYHOro
036poeHHA (MP-O) pans  3abe3nevyeHHs
3anobiraHHA Ta nikBigauii HaA3BUYAMHUX
CUTyaUil Ta iX HacnigkiB Ha AOCTaTHbOMY PiBHi

Bukaaa OCHOBHOro martepiany

NPW MiHIManbHIA BapTOCTi .

3. Po3pobutn MaTemMmaTUyHy mogenb
pO3paxyHKy MaTepiasibHOro pesepBy rpynu
OAHOTUNHUX 06’eKTiB 036pOo€eHHs (MP-T) npwm
3agaHomy KoediuieHTi 3abesnedyeHocTi Ta
MiHIManbHOI BapTOCTI rpynosoro
MmaTepianbHOro pesepsy.

MeToto po3pobaeHHA MaTemaTMyYHOI moaeni
po3paxyHKy MP-C € MOXAUBICTb paLioOHaNbHOro
BM3HayeHHA 06’eMy MaTepiasibHOro pesepsy
Ansa 3abesneyeHHA 3anobiraHHA Ta Aiksigauji
Hag3BMYAMHUX CUTYaLiM Ta X HaAcNigKiB Ha
O0CTaTHbOMY PiBHi.

PiseHb pgoctatHocti MP-C  oOUiHIOETBCA
iHOAMBIAYaNbHO MO KOXHOMY TMMY 3anacHUX
eNleMeHTIiB Yy pe3epBi (HanpuKknag: CKNagosi
cnew, ManHa, enemMeHTU MNOXKEXKHO-TEXHIYHOro
036pOEHHA Ta iH.) 3  BMKOPUCTAHHAM
KoedoiuieHTa 3abe3nevyeHocTi Koc 4aHUM TUMIOM
MP:

Koc;(x) = Pu(x)*100%, (1)

pe Pg (x) —
€NeMeHTiB i-ro Tunyj;

X — 3aranbHa Kinbkictb enemeHTis y MP-C.

lpyna 3 A[OBINBHOTO 4YMCNA N NpaALIOYMX
€/IEMEHTIB, BK/IIOYEHUX MO MOC/IAOBHOI CXemu
HagiMHOCTI, MatouMx OfgHaKoBY Ta MOCTiNHY
iHTEHCMBHICTb BiAMOB A, Ma€e INMOBIpHICTb
6e3BiaAMOBHOT p060TH 3a Yac t piBHOI [13]

P(t) = e ™t = ¢4, (2)

iMOBIpPHICTb  4,OCTATHOCTI

Ae a=nAt—cepenHe YNCNO BIAMOB y rpyni 3a
yac t.

Hapatouu Takiit rpyni peseps i3 x eNemMeHTiB,
MOXHa 36inbWKNTN MMOBIPHiICTL 6€3BiAMOBHOI
pPob0TK [0 3HAYEHHA

P (x)=e™? ’lej—:, (3)

AKWO B Ui popmyni Yac t 3pobuTn piBHUM
nepioay nonosHeHHss MP-C (t = Tc), To YyncenbHo
MMOBIipHicTb  P(t) 6ype aBnatm  coboto
MMOBIPHICTb TOrO, WO 3a Yac T¢ YNCA0 BUMOT Ha
3aMacHi enemeHTn He MNepeBULLUTb Yucaa X,

TO6TO MMOBIPHICTb AOCTATHOCTI X 3anacHuX
enemeHTiB gopisHe P, (x)

PA(X) =e@ ?C=1%’ (4)

Ua ¢dopmyna  BMKOPWUCTOBYETbCA  ANA
PO3paxyHKy 4YmMcna 3anacHUX enemeHTiB byab-
Akoro Tuny 8 MP-C.

MNMopALOK BUKOHAHHA PO3PaxyHKy.

1. BusHavaemo ymcenbHe 3HaYeHHA
3agaHoro KoediuieHTa 3abesneyeHocTi AnAa
e/1eMEeHTIB KOXHOoro Tuny Koc(x)

2. 3HaXoAMMO CepefHI0 BMUTpATa e/IeMeHTIB
KOXXHOTO TNy 3a nepiog nonosHeHHA MP-C — a.

AKWO 3HayeHHA a; be3nocepeaHbO He
BiAOMI, TO iX BApPTO BM3HAYUTK, MNiACYMOBYHOUM
CepeaHIo BUTPATy e/1EMEHTIB NO KOXHOMY i3 k
06’€eKTiB

k
a; = Nj=1j, (5)

ae k — uncno ob’eKTiB, Y AKMX BUKOPUCTO-
BYIOTbCA €/1eMEHTU i-ro TUny;

aj — cepegHE YMCNO BiAMOB enleMeHTH i-ro
TUNY Ha j-My 006’ €KTi.

Y cBOW u4epry, aj 3HAXoAUTbCA MO 4ucay
€NeMEeHTIB LbOro TUNy B KOXHil i3 06’eKTiB, No
BUTpaTam pecypcy cuctem (Ty) 3@ nepiog,
nonosHeHHs MP-C (Tc) i iHTeHCcMBHOCTI 3aMiH
enemeHTiB i-ro Tuny (Aj) no ¢opmyani

a;j = Aijjn;Tpj, (6)
Y AKOCTi IHTEHCMBHOCTI 3aMiH efleMeHTIB
BapTO BMKOPUCTOBYBATM iX iHTEHCUBHOCTI

BiAMOB, AKWO enemMeHTU BigMOBAAIOTL NpPU
36epiraHHi 3Ha4YHO piaLle, Hixk Npu poborTi, abo
¥ BE/IMYUHY, 3BOPOTHY cepesHbOMy HAapobiTKy
00 BiAMOBMU Tpi enemeHTis

1

/1i_

Tcpi

(7)
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3. 32 3a4aHMM 3HAYeHHAM Koci BU3HAYaEMO
HeobXiaHy MMOBIPHICTb AOCTAaTHOCTI eneMeHTiB
i-ro Tnny

Koci
100"

(8)

4. Mo rmosipHOCTI gocTaTtHocTi Py (a, X) i
cepegHin BUTpATi €NeMeHTiB a; BM3HAYAEMO
4YMC/I0 3aNACHUX €N1IeMEHTIB j-ro TUNy, Npu AKoOMy
BUKOHYETbCA YMOBA

Pﬂ,(a, x) =

Pﬂ(a =a, X =X — 1) < Pﬂi(a,X) <
< Py(a=a;,x =x;),

TO6TO 4MuCNO X 3HaXo4ATb AK HaMMeHL
MOXNBE, MPU AKOMY (aKTUYHA MMOBIPHICTb
[0CTaTHOCTI BUABNAETLCA HE MEHLU 334aHOi.

5. MoBTOpAemo aii no pPO3paxyHKy
MMOBIPHOCTI [0OCTAaTHOCTI Ta 4YMcaa 3anacHuUX
enemeHTiB Ana 2-ro, 3-ro Ta HacTynHuX TUNiB
e/eMeHTiB maTepianbHOro pesepsy.

6. Bu3Havaemo 3arafibHuM 06’em
CKNaacbKoro matepianbHoro pesepsy MP-C
nicnA po3paxyHKiB NO yCim TMNam €/NeMEHTIB,

—_ n
X = di=1%i, (10)
MpeactasneHa MaTemaTuyHa Mmozenb
PO3PaxyHKy CKNaACbKoro mMmaTepianbHOro

pesepBy (MP-C) no3Bonse BM3HaA4YMTM 06’emy
MaTepianbHOro pesepBy Ana 3abe3neyeHHs

O0CTaTHbOMY PiBHi.

Po3pobka MaTemMaTUYHOI mogaeni
po3paxyHKy 06’eKToBoro  marepianbHoOro
pesepBy

CrauioHapHui KoedilieHT FOTOBHOCTI
06’eKTy 0306pPOEHHA NpW BigHOBAEHHI, 3rigHO
JCTY 2860-94, Bnu3Ha4aeTbca no popmyi

__To
Kr =2 (12)
ne To — cepefHint HapobiTOK A0 BigMOBM
06'eKkTy;
Ts — cepegHA TpUBaANiCTb BIAHOBAEHHA

npauesaaTHoro ctaHy o6’ekTy nicns BigMoB.
Yac BigHOB/IEHHA T 3pYYHO PO34IINTU HA ABI

CKNA[0BI: Yac AOCTAaBKU pPe3epBHOMO e/leMeHTy

To iyac peMoHTy Tp— iHTEpPBAN Yacy BUTPAYEHMUM

(9)

Ha BCi iHWi onepaduii Bi4HOB/IEHHA
npaue3aaTHocTi 06'eKTy. Y TakoMy BMMNaAKy

Te=T,+ Ty (12)

LLlo cTocyeTbca 4Yacy AO0CTaBKM 3amnacHOro
e/leMeHTa, TO BiH € BMMAAKOBOK BE/INYMHOO M
3a/71eXKUTb B OCHOBHOMY Bif, opraHisauii cny»éou
NOCTaYaHHsA, BiaganeHHs 06’ekTy 036poeHHA Big,
CKNafiB  maTepianbHOro pesepsy, 3acobis
TPaHCMOPTY, a TaKoX, B AeaKil mipi, Big Tmny
€/1eMEeHTa, WO AO0CTABAAETLCA.

Ona onucy npouecy pobotTn i Biamos
€/1eMEHTIB MPUIUMEMO EKCMOHEHTHUIN 3aKOH
HagiMHocTi. Byayunm Hambinbw npoctmm, uen
3aKOH 3a40Bi/IbHO OMWCYE npouec BigMoB
GiNbLIOCTI eNeMeHTIB, 3aCTOCOBYBAHMUX B TEXHILLi
Ta 036POEHHI.

Ona  npuiHATOi  Mopaeni  cTauioHapHWIA
Koe®illiEHT TroTOBHOCTI OO’eKTy BW3HAYAETbCA
HacTynHot GopMyotko
Kp(x) =~

To+Tp+T,P(x) (13)

ae P(x) — imoBipHicTb npocTolo 06’eKTy
03b6pOEHHA 4Yepe3 HepocTayy pe3epBHUX X
efleMeHTiB y KomnneKTi MP 06’ekTy.

Bunagok, Konn x 0 BignoBigae noBHil
BiACYTHOCTI pe3epBHUX eNeMeHTIB. [pn KOXKHil
BiAMOBI 06’€KTy, Kpim onepaLili 3 pPemoHTy,
00BOAUTBCA  BUTPAYaTM 4YaC Ha [OCTaBKy
pe3epBHOro enemeHTa 3i cknagy. Y Takomy
BMNAAKY 3HAYEHHA CTalioHapHoro KoedoilieHTa
roTOBHOCTI BapTO BM3HA4YaTV No popmyi

Kr(0) = -2

)
0+ Tp+T,

(14)

B iHWoMmy BMnagKy, Konn Ha o6’ekTi € byab-

AKi  pe3epBHi enemeHTM B HeobmexeHin
KiNbKOCTi  (HeraMHo 3a40BOJIbHAOTLCA  BCi
BMMOrM), Ha  BiAHOBNEHHA  3aTPaAYaETHCA

MiHiIManbHMIA Yac, 0OYMOBNEHUI NULIE YacOM
pemMoHTy. Topai 3HauyeHHA  CTauiOHApHOro
KoedilieHTa roTOBHOCTI BapTO BM3Ha4YaTU 3a
dopmynoto

To
To+Tp

Kr(o0) = ) (15)

Ona BU3HAYEHHS imoBipHOCTI P(x)
PO3rNAHEMO MaTeEMaTUUYHY MOAE/b PO3PAXYHKY
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pauioHanbHOro 3a BapTiCTIO MmaTepiaibHOro
pe3sepBy (MP) 06’eKTy nNOKeXXHO-TEeXHiYHOro
036pPOEHHA.

MeToto po3pobieHHA MaTemMaTUYHOT Mogeni
pO3paxyHKy paLioOHa/IbHOTO 3a BapTICTIO
maTtepianbHOro pesepBy O06’€KTy NOXeXKHO-
TexHi4YHOoro 036poeHHAa (MP-O) € MOXAUBICTb
pauioHaNbHOro BM3HA4YeHHA piBHA
MaTepianbHOro pesepBy Aas 3abe3neyeHHs
3anobiraHHA Ta  AikBigauii  HaA3BUYAMHUX
CUTyalil Ta iX HacnigKkiB Ha AOCTaTHbOMY PiBHi
NPW MiHIManbHi BapToOCTi.

Ona  po3pobkM  maTemaTuMyHoi  mopgeni
po3paxyHky MP-O BM3HauMMO  KiNbKiCHUI
KpUTepil piBHA JOCTAaTHOCTI pe3epay.

Onsa MP-0O, aK KpuTepi JOCTaTHOCTI, MOXKHa
3acTocyBaTu KoedilieHT 3abesneyeHocTi
06’eKTy 036p0o€EHHA K30(X) Npn HaasHOCTI y MP-
O x enemeHTIiB MaTepianbHOro pesepsy:

Kr(x)—Kr(0)
Kr(==)—Kr(0)’

CTaLiOHAPHWIM

Kzo(X) = (16)
ae  Krlx) -
rOTOBHOCTI;

Kr(0) — miHimanbHe 3Ha4YeHHA CcTalioHapHOro
KoedoilieHTa roToBHOCTI 06’eKTy, WO BianoBiaae
NoBHiN BiacyTHoOCTi enemeHTiB y MP-O (x = 0);

Kr  (e2) — MaKcMmanbHe  3HA4YeHHA
CTaljioHapHOro KoedoilieHTa roTOBHOCTI 06’ eKTy,
o Bignosigae HeobmexkeHOMy pe3epBy
enemeHTiB ycix Tunis y MP-0.

YmoBsu pospaxyHKy MP-O HacTynHi.

006’eKT 036pOEHHS npeacrasaeHo
NocnigoBHUM 3'€AHAHHAM POBOUYMX ENEMEHTIB,
o6'egHaHMX Yy m rpyn nNo 4ucay TuNiB no n;
€NeMeHTIB Y KOXHih rpyni. Ko)Ha rpyna
pobounx enemeHTiB pasom 3 X; pe3epBHUX
e/leMeHTIB ABNAE CO6OI0 pe3epBOBAHNIN NaHLOT
3 HEHaBaHTaXKeHMM pe3epBOM.

HapgiliHictb poboumx €NeMeHTIB
XapaKTepPM3YETbCA MOCTIMHOK IHTEHCUBHICTIO
3aMiH A; i cepeaHim Yacom BiAHOBAEHHA 06’ eKTy
npv BiAMOBI efiemeHTa i-ro Tuny Tg;.

3anacHi enemeHTn ytBOptotoTb MP-0O, AKkui

KoediuieHT

yepes nepiog T¢, MOMOBHIOETbCA [0
PO3PaxyHKOBOTO PiBHS.
AKWO  BUTPaTa  3anacHUX  eNIeMeHTiB

NpoTArom Bigpi3ka 4acy T, nepeBuLLyE iX

Kinbkictb B MP-O, TO TakuMihl efieMeHT NoTpibHo
AO0NPaBUTU 3 HANBAKXKYOro cknaay. Mpu Lbomy
06'EKT BUABNAETBCA B MNONOMEHHI NpPOCTOto,
OLiHIOBAHOrO cepesHiM YacoMm 4OCTaBKU Tz
Ona  npuiHATOI  mopeni  cTauiOHapHWI
KoediliEHT roTOBHOCTI 00’€EKTYy BM3HAYAETLCH
HacTynHo GOpMYyOoto
1
Kr(x) = 1T4+370 ) AT+ 21 AiTriPiaix;)

(17)

ae /i — cyma iHTEHCMBHOCTEM 3aMiH YCix
e/1eMeHTIB i-ro Tuny y o6’exTi;

Pi(ai, xi) = P(x) = @i (a;, xi) —(xi/ ai) @i (ai, xi+
1) — imoBipHicTb npocTolo 06'ekTy uyepes
BiACYTHICTb pe3epBHUX eNeMeHTIB /-ro Tuny B
MP-O, dKa BM3HAYAETbCA 4Yepe3  4YUCao
€/1eMeHTIB, CepegHlo BUTPATYy e/IeMeHTIB i
¢byHKUito MNyaccoHa 3 aprymeHTamu a;, X; ;

oi(a;, x;)) = e™*  — gudepeHuianbHa
¢dyHKuia MNMyaccoHa;

D(a,x) =1—e™4 Z?:xi%]_ iHTerpanbHa
¢dyHKuis MNMyaccoHa.

CrauioHapHUI KoediuieHT rotoBHOCTI Kr (x)
ABNAE COBOK AUCKPETHY 3pocTaroudy QyHKLio
YACna  pes3epBHUX  enemeHTiB  Xx. WMoro
NPUPOLLEHHA € HU3XigHOW yHKUie, TobTO
BHECOK KOXHOro HacTynHoro enemeHTa y MP-O
3MEHLUYETbCA, MpParHy4yM npu HeobmekeHoMy
30inblUEHHI enemeHTiB A0 HynAa. AKWOo 4mncno
3aMacHUX efNleMeHTiB  X; B3ATM TakK, wWwob
AOMATKOBI MMOBIPHOCTI LUX €/IEMEHTIB Manu
OZIHAKOBY BE/IMYUNHY, TO TAKUIN KOMMNIEKT CTaHe
pauioHaNbHUM NO CYMapHOMY YNCY eNleMEHTIB
X. Lle 3HauunTb, Wwo Kputepiem ana snubopy uncna
B KOXKHilA Irpyni MOXe CNyXUTK piBHicTb AKri(x) =
const.

PauioHanizauia komnnekty MP-O 3a BapTicTio
3a6e3neyYyeTbcs TaKMM YMHOM, LLOO 36inbLIEeHHA
KoedilieHTa rOTOBHOCTI Ha OAMHMULIO BAPTOCTI
eZleMeHTIB Xt Manu 6 ogHakoBy BennuunHy AKri(x)
MOHa BU3HAUYNTK AK

AKr(a,x) = m = @y = const, (18)
3Biacu
Cix®
(Di(ai,Xi) = 9 (19)
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Mopaaok po3paxyHKy MP-O moxHa BUKNacT1
HACTYNMHUM YNHOM.

BuxigHi AaHi ona po3paxyHky:

1) 3apaHuin KoedilieHT 3abe3neyeHocTi Kzo

06’ekTy MP-0;
2) 4ucno rpyn OAHOTUMHWUX EeNeMeHTIB
(i=1,m);

3) cepeaHs BWUTpaTa €NEMEHTIB KOXHOro
TMNy 3a nepiog nonosHeHHAa MP-0 (a,);

4) BapTiCTb eN1eMeHTiB KoXKHoro tuny (C j);

5) cepegHin yac BigHOBNEHHs 06’eKTy npw
BigMOBI enemeHTiB KoxKHoro Tuny (Tei);

6) cepeAHin  4yac  [AOCTaBKM  3anacHuUX
enemeHTiB Tgj;

7) nepiog, nonoBHeHHA MP-0 y rogmHax T..

BMKOHaHHA pO3paxyHKy.

1. 3HaXoAMMO MaKCUMaNbHE M MiHiMmanbHe

3HaYeHHA CTauioHapHoro KoediuieHTa
roTOBHOCTI 06’eKTy Nno popmynam
Kr (o) &
) = )
r 1+Y™, A; T
1
Kr(0) = (20)

1"'2{21 AT+ AiTZLi,

2. Bubupaemo nepuie 3Ha4YeHHs MOKa3HMKA
BapTicHOi paujoHanisauii MP-O (®:). Moro
3HAYEHHA MOXHA MPUNHATU [OBINbBHUM, ane
MOBa Mae Npo NPUPOLLEHHA MMOBIPHOCTI Tomy
nepwe 3HA4YeHHA MNPUAMEMO 3HAYHO MEHLU
oanHUL.

3. 3Haxoaumo piBeHb NOKa3HWKa
pavuioHani3aLii 41a eNemMeHTiB NepLloro Tmny no
dopmyni (19) i 3HaYeHHs x1. TAKUM XKe YMHOM
3HaXo4MMO YCi X; Ana i=1,m.

4. Bukopuctosytoun  dopmynn (13, 16)
3Haxoaumo Kr(x) Ta Kso (x).

5. NopiBHIOEMO oTpumaHe 3HaYeHHA
KoeodiuieHTa 3abe3neyeHocTi i3 3agaHolo
BE/IMYMHOIO

6.

Kgo(X)<>K30 (21)

3a/1eXHO Bifg, 3HaKa HepiBHOCTI BMbMpaemo
HOBe 3HaYeHHA ANA NOKA3HWKA paLlioHanisauii:
AKWO KoediljieHT 3abe3neyeHocCTi BUSABUBCA
MeHW HeobxigHOoro, TO piBeHb MNOKa3HWKa
pauioHanisauii 3SMeHLWyoTb | HABNAKW.

7. MoBTOpPIOWOTL Aii N. 4 ANA HOBOro 3HAYEHHSA
NOKAa3HMKa pavioHanisauii.

Konu 3HaueHHA K30 (x) = K30+1% po3paxyHoK
3aKiH4YeHo.

Po3paxoBaHi 3HayeHHA X; (i = 1,m) patoTb
Hal pavuioHanbHWUI 3a BapTicTio MP-0.

Xo = Xit1% (22)

MaTtemaTMyHa mogenb, AKa npeacraBieHa

BULLE, [O03BOJIAE BU3HAYUTU MaTepiaNbHUM
pe3seps 06’eKkTy NOXKEXHO-TEeXHIYHOro
036poeHHa (MP-O) pana  3abe3nevyeHHsA

BMKOHaHHSA pobiT no nikeigauii Hacnigkis HC Ha
AOCTAaTHbOMY PiBHI NPM MiHIMaNbHiN BapTOCTI.

Po3pobka MaTeMaTUyHOoI mopgeni
PO3paxyHKy rpynosoro martepianbHoOro
pesepBy

Ona MP-I' B AKOCTi KpUTEpit0o AO0CTaTHOCTI
MOHa BUKOPMUCTATH KoediLieHT

3abe3neyeHoCTi rpynn o6’eKTiB OAHOro TUMy
036pOEHHA MaTepiaNbHUMK pe3epBamu

Py(x)—Pp(0)

o 100%

Ksr(x) = (23)

ae Ksr (x) — koediuieHT 3abe3neyeHocTi rpynu
06’eKTiB 036pOo€EHHA MP;

i
Pr() =TTy e 52, %
[OoCTaTHOCTI, Konn MP-I MiCTUTb X eNeMeHTiB;
P,(0) =[Ijz, e iMOBIpHICTb
pocTtaTtHocTi, Koan y MP-I' Hemae 3anacHux
e/lIeMEeHTiB;
m — 4YUCNO TUMIB eNleMeHTIB B yCiXx 06’€eKTiB
036pOEHHS;
Poboui enemeHTM rpynn 06’ekTiB 036pOEHHS
pasom 3 enemeHTamm MP-I' moxyTb 6yTH

iMOBIpHICTb

npeacTaBieHi  CTAaTUCTUYHO  HEe3aNeXXHUMMU
pesepBHUMM rpynamn. Tomy MMOBIPHICTb
AocTaTHoCTi  Po(x) npu  MOCAigoOBHINM  cxemi

HagiHocTi enemeHTiB 06’€KTY, KoM BigmoBa
enemeHTa NpuU3BOAUTb A0 BiAMOBKM 06’eEKTY
npeacrasMmo Gopmyoto

Pa(X) = I1Z, P (@i, X;)

_ ,—a; V' Xi 3ii
ne Pri(x;) =e ‘Zizoi_,
[OCTAaTHOCTI, Konm MP-I" MicTUTb X; enemeHTiB;

(24)

iIMOBIPHICTb
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ai = ni* i * Tp — cepefiHE YNCNO BiAMOBHUX
e/leMeHTIB, 3HalideHux MO YUCAY eNemeHTIB
LbOro TMMNYy n;, NO IHTEHCUBHOCTI BigMOB
eNleMeHTiB i-ro TMny A; Ta BUTpaTam pecypcy
06’eKTiB Tp 33 Nepiog nonoBHeHHA MP-T.

Tunu Ta Yncno 3anacHux enemeHTis y MP-I
NMOBWHHI 3abe3neyyBaTW 33JaHe 3HAYEHHA
KoediuieHTa 3abe3neyeHocTi abo MMOBIPHOCTI
poctatHocTi MP-T.

Hawe 3aBgaHHA NONArae y HaAXOAMKEHHi
TaKoro pilWeHHA Npo cknag Komnnaekty MP-T,
AKMN 6M 3abe3nedyyBaB 3agaHe 3HAYEHHSA
KoediuieHTa 3abe3neyeHOCTi NpPU MiHIMaNbHIN
BApPTOCTI. Take piweHHA byae pauioHanbHUM 3a
BapTICTIO.

IMoBipHicTb gocTaTHOCTI Pg (x) asnae coboro
ANCKPETHY 3pocTatouy GyHKLLi0 Yncaa 3anacHmX
enemeHTiB  Xx. [puUpoLLeHHA  MMOBIPHOCTI
[OCTaTHOCTI € 36uTKoBOW ¢YHKLUi€EW, TObTO
BHECOK KOXHOro HacTyrnHoro esiemeHta y MP-I
3MEHLUYETbCA, MPArHy4ynM Npm HeobmerKeHoMy
36inblIEHHI enemeHTiB A0 HynA. AKWo 4mncno
3aMacHUX eNleMeHTiB X; B3ATU TakK, LWob
AOMATKOBI MMOBIPHOCTI LUMX €/IEMEHTIB Manu
OZLHAKOBY BE/IMUYMNHY, TO TAKMIN KOMMNIEKT CTaHe
paLioHaZIbHMM NO CYMapHOMY YNCNY eNeMEHTIB
x. LLe 3HaunTb, Wo Kputepiem ana snbopy uncna
B KOXKHIiM rpyni MOXKe CNYyXKUTU pPiBHICTb APsi(x) =
const. APsi(x) MOXXHa BU3HAUYUTU AK

APsi(x) = ¢pi (ai, xi) / (1- @ (ai, xi)) = Yi(a;xi) (25)

ne oi(a;,x) =e® — pudepeHuianbHa

¢dyHKUia MNyaccoHa;
J
_ -y G
Q;(a,x) =1—e 12j=x17
iHTerpanbHa ¢yHKLia MyaccoHa;
Yi(ai, xi) — noKasHWK pauioHanisauji gna i-ro
TUNA €/IEMEHTIB.

Tenep pauioHanisayito N0 cymapHomy Yncny
eneMeHTiB x 3abe3neuynTb ymoBa

Yi(a; xj) = Y — const

[Ba pisHUX enemeHTM 3 OAHAKOBUM
napameTpom HaAiMHOCTI a; AafayTb Te came
36inblIEHHA MMOBIPHOCTI 0CTAaTHOCTI, ane LiHa
noro 6yae 3anexkatu Bif, BapTOCTi KOXXHOro 3
enemeHTtie. TomMy ymoBa pauioHanisauii 3a
BapTicTio Komnnekty MP noBWHHO 6yTn

cbopMynboBaHe  TaK: yucna 3anacHUX
e/leMeHTiB BMOMPalOTbCA TaKMM YMHOM, W06
36inblUEeHHA MMOBIPHOCTI [OCTaTHOCTI
Komnaekty MP Ha ognHMLLI0 BapTOCTi ENEMEHTIB
Ci manu 6 ogHakoBy BenuuuHy Yi(ai, xi) / G .=
Y.— const.

Topai

Yi(a, xi)= Y- G (26)

MopAanok po3paxyHKy kKomnnaekty MP-T
MOXHa BUKAACTU HACTYMHUM YNHOM.

BuxigHi AaHi ona po3paxyHKy:

1) 3agaHuit  KoediuieHT 3abe3nedyeHocCTi
rpynu cuctem MP-I npu BM3HayeHOI TOYHOCTI —
K3r +1% (BiacoToK BU3HA4Yae 3aMOBHUK MP-T);

2) KinbKicTb TMNiB enemeHTiB B 006’eKTax
036pOEHHA — mM;

3) CepegHa BuTpaTa e€/1EMEHTIB KOXHOTO
Tmny a; (i=1,m);

4) BapTicTb enemeHTiB KoxHoro tuny G
(i=1,m).

BMKOHaHHA po3paxyHKy:

1. Bubmpaemo nepuie 3Ha4YeHHs MOKA3HMKA
paujoHanizauii MP-T — Y. Moro 3HaueHHs
MOXHaA NPUMAHATU O0BiNbHMUM. Ane moBa ihae
NpPo MMOBIpHICHE 3Ha4yeHHA, A0 TOro X
NMOMHOXeHe Ha BapTicTb enemeHTiB. [llepuwe
3HAYEHHA NPUAMEMO, HaNpUKNag,

Yl=1073

2. BusHavyaemo piBeHb NOKa3HWKa
onTUMmisauii Ana enemeHTa nepworo Tuny
BMXoaa4M 3 dopmynn (26).

Yei(a,x1)= Y - G

3.Mo BigoMMM cepeaHboOMy ymcny
BiAMOBHUX €/IeMeHTIB Neploro TNy a: Ta
piBHIO onTumisauii Yc1 (a1,xi), BUKopuctas (25),

3HAXOAMMO  YWUCNO  3aNacHUX  eNeMeHTiB
nepLworo Tuny Xi.
4. BUKOHytouM nNyHKTM 2,3 gna (i = 1,m)

HaxoAumo x; ansa (i=1,m).

5.Mo ai, x: po3paxoByemo Pg (a;, xi),
BUKOPUCTOBYS NoAcHeHHA ¢dopmynu (24) ana (i
=1,m).

6. Mo dopmynam (23,24) Haxoammo Plg (x)
ma K'sr (x) Ta nNOpiBHIOEMO 3 3a4aHUM
NOKa3HUKOM K3r.
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B 3aneXHOCTi Big 3HAKy MOPIBHAHHA
3MeHWYemMo abo  36inbWyEMO  MOKa3HUK
pauioHani3auii i BWMKOHYEMO pPO3pPaxyHKM 3a
NyYHKTamun 1-6 meToanKU.

Konu 3HaueHHs Kisr (x) = K3r £1% po3paxyHoK
3aKiHYeHo.

Po3paxoBaHi 3Ha4YeHHA x; (i = 1,m) faroTb HaLw

pauioHanbHWi 3a BapTicTio 3UM-T.

— m
npOI'IOHOBaHa MmaTeMaTu4vHa mopgenb
[L03BONSAE pO3paxyBaTu KOMMNEKT

MaTepiasbHOro pesepBy rpynu OZHOTUMHUX
06’ektiB (MP-T), AKMIA 3a40BONIbHAE 3agaHe
3HaYeHHA KoediuieHTa 3abesneyeHocTi npwm
MiHIMaNbHiN BapTOCTI.

O6roBopeHHA pe3yabraris
MaTeMaTUYHUX moaenem
marepianbHOro pesepsy.

3HayHa KiNbKiCTb Haa3BMYAMHUX CUTYyaUii,
BE/INKI  NIOACLKI  Ta  maTepianbHi  BTpaTH
BMMaralTb nNigBULWEHHA OMepaTUBHOCTI Ta
edeKTUBHOCTI GYHKLiOHYBaAHHSA o6’ekriB
036po€eHHA nigpo3ainis cun  uMBINbHOroO
3aXMCTy NpPU BUKOHAHHI 3aBaaHb 3 niKBigauii
HacniagKiB Hag3BUYANHUX CUTYALNA, @ TAKOX B
uinomy epeKTMBHOCTI PyHKLiOHYBaHHA EAMHOI
OepXKaBHOI CUCTEMU LUMBINIBHOIO 3aXUCTY.

Y cBoto Yepry epeKTUBHICTb PYHKLiOHYBaHHA
nigposainis CuUn  UMBINBHOrO 3axucTy Npwu
nikeigauii HC Ta ix HacnigKiB 3anexXutb Big,
piBHA rOTOBHOCTI 06’€KTIB 036POEHHA Ta TEXHIKM
3 ypaxyBaHHAM HaABHOCTI pPi3HMX BUAiB
maTepianbHUX pe3epsis..

3anponoHoBaHO Ta BBEAEHO [0 poO3raaay
MOHATTA  AEKINbKOX  BWUAIB  MaTepia/ibHUX
pe3epBiB, HeobXiaHMX AnA 3abe3neyeHHsA
eKcnyaTau,ii Ta peMOHTY TEXHIKM Ta 030POEHHA.
MaTepianbHi pe3epsu MOXKyTb YTBOPHOBATUCA 33
OKpPEMUMM TUNAMWU ENEeMEHTIB Ha CKAagax —
CKNIAZACbKNI, KOMMNAEKT MaTepianbHOro pesepsy
ANA OKPEeMOro TUMY TeXHiKM YM 03O6POEHHA Ha
oAuH 06’ekT — o6’ektoBMM abo Ha rpyny
OAHOTUMNHUX 06’ EKTIB TEXHIKM — rPyNOBUNA.

MaTemaTuyHi mogeni po3paxyHKy pPi3HUX
BUAIB MaTepianbHUX pe3epsiB 6asyBasnca Ha
MaTeMaTMYHOMY anaparti Teopii MMoBipHOCTEN 3

po3pobku
PO3pPaxyHKy

BUKOPUCTAHHAM AEAKUX NOKA3HUKIB HAAIMHOCTI
03OPOEHHA,  BM3HAYEHWUX Y  AepKaBHOMY
ctaHgapTti ACTY 2860-94. HagiliHicTb TEXHIKMN.
TepMiHW Ta BU3HAYEHHS.

MaTeMaTuyHa MoAeNb PO3paxyHKy o06’emy
CKNAACbKOro  MaTepianbHOro pesepsy AnA
3abe3neyeHHA pearyBaHHA Ha HC Ta niksigauii
iX Hacniakis A03BONAE BU3HAYMTU MO0 Ha
O0CTAaTHbOMY 3a43aHOMY PiBHi.

Mpu po3pobui MmaTepianbHOro pesepsy
06’€eKTy 036POEHHA Ha AOCTAaTHbOMY PiBHI Npwn
MiHIMANIbHIN BApPTOCTi Yy AKOCTI MOKA3HWUKIB
pauioHani3aLlii BMKOPUCTOBYBANOCb HACTyMHe.
AKWO 4YMCNO 3anacHUX eNnemMeHTiB y pe3epsi
B3ATU TaK, Wo6 [04aTKoBi MMOBIPHOCTI UMX
e/1IeMEeHTIB MasiM O4HAKOBY BE/IMUYMNHY, TO TaKUM
KOMIMJIEKT CTaHe pauioHabHUM NO CyMapHOMY
ymcny enemeHTiB. Lle 03Hauyano, Wo Kputepiem
ANA BUMOOPY UYMCNA €NeMEHTIB KOXKHOro Tuny
MoXKe OyTW MnocCTiHe 3HAYeHHA NPUPOLLEHHS
KoeodilieHTy roToBHOCTI 06’eKTy. PaujioHanisauis
maTtepiasibHOro pesepsBy OO’eKTy 3a BapTICTIO
3a6e3ne4YyeTbCcs TaKMM YMHOM, LLLOO 36inbLIeHHA
KoedillieHTa rOTOBHOCTI Ha OAMHULIIO BapPTOCTI
e/1IeMEeHTIB TaKOX Mann 6 04HAaKOBY BE/IMUYMHY.

Mpu  po3pobui matemaTuyHoOi  Mopgeni
pO3paxyHKy KOMMJIEKTY MmaTepiaNbHOro pesepsy
rpynu ogHOTUNHMX 06’ EKTIB, 3a40BOIbHAOHOMY
3aaHOMY 3HAYEHHI0 KoedilieHTa
3abe3sneyeHoCTi NpW  MiHIManNbHIA  BapToOCTI
NUTaHHA pauioHanisauii 6yno 3abesneyeHo
HacTynHUM. [1Ba Pi3HNUX eNeMeHTHU 3 O4HAKOBUM
napameTpom HapginHocTi 3abe3nevyoTb
ofHakKoBe 36inblUEHHA MMOBIPHOCTI
[0CTaTHOCTI, ane uiHa oro byae 3anerkaTtu Big
BApPTOCTi KOXHOro 3 esiemeHTiB. ToMy ymOBa
pauioHani3auii 3@  BapTICTIO  KOMMJEKTY
mMmaTepianbHOro  pesepBi  MNOBUHHO  ByTn
chopmMyNbOBaAHE TAKMM YMHOM: YMUCNO 3aNACHUX

€/IeMEeHTIB pi3Horo T™Mny NOBMHHO
3abe3neyyBaTtu O4HaKoBYy BEJINYNHY
30iNblLUEHHSA MMOBIpHOCTI [OCTAaTHOCTI
KOMMJIEKTY  MaTepiafibHOro  pe3epBy  Ha
OAMNHULIO BAPTOCTi €/IEMEHTIB.

B po3ainax NPUCBAYEHNX po3pobLi

MATEMATUUYHMX MOZENEN NPUBEAEHO NOPALOK
BUKOHAHHA pPO3paxyHKiB Pi3HUX BUAi8
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maTtepianbHoro pesepBy O06’eKTiB 036POEHHA
CUN UMBINbHOIO 3aXMUCTY.

Heponikom  po3pobneHoro  meToay €
CKNagHicTb pO3paxyHKis pi3HMX BUAIB
maTepianbHUX pesepsis (peanisauin

MaTeMaTUYHOro anapaTy Teopii MMoBipHOCTEN,

3Ha4YHKUI 06’em po3paxyHKis). ToMy noganblIUm
HanpPAMOM HAyKOBWUX AOCNIAXKeHb 3  AaHOI
npobaemaTnku B6aYaeTbCA po3pobKa
KOMM'IOTEPHUX NPOrpaM PO3PaxXyHKY PisHUX
BMAIB MaTepianbHNX pe3epB.iB.

BUCHOBKM

1. MpoBegeHo poO3pPobKY  maTemaTU4yHOI
moaeni pPO3paxyHKy CK/TaZiCbKOro
maTepianbHoro pesepsy Ha OCHOBI

BMKOPUCTAHHA NapameTpiB HAAIMHOCTI Pi3HUX
TUNIB enemeHTiB, AKi O6yayTb 3HaxoAuTUCL Y

CK/IaACbKOMY maTtepiasibHOMY pesepsi.
KomnnekcHumu NOKa3HUKaMM piBHA
poctatHocti  MP-C npuiHATO  KoedilieHT
3abe3neyeHOCTi Ta IMOBIpHICTb A0CTaTHOCTI

enemenTiB i-ro Tuny (dopmyna (1)). MpueegeHo
NOPAAOK BUKOHAHHA PO3PAXYHKY.
2.Po3pobneHo  maTemaTuMyHy  MOAesb
pPO3paxyHKy paLioHa/IbHOro 3a BapTicTio 06’ emy
MaTepianbHUX pe3epBiB 06’€KTYy 03O6POEHHS.
OCHOBHMMM NOKA3HUKaMM ANA pO3paxyHKy MP-
O BMKOPWUCTAHO MapaMeTpPU HaAiMHOCTI Pi3HUX
TUNIB eNeMeHTiB Ta iX BapTiCTb, MOKA3HWUKMK
HagiMHocTi 06’eKkTy, TakM AK cepeaHin
HapobiToK [0 BigMoBM 06'ekTy, cepeaHn
TPMBANICTb BIAHOBAEHHA MpaLe3aaTHOro CTaHy
o6’ekTy nichA BIAMOB Ta 4ac A0CTaBKM

CnNUCOK BUKOPUCTaHUX AXKepen

pe3epBHOro efleMeHTY Y pasi Moro BiACyTHOCTI B
KOMMAEKTI MP-0O. KomnnekcHMmu
NOKasHMKamu  piBHA  goctaTtHocti  MP-OC
NPUNHATO KoedilieHT 3abesneveHocTi
maTtepiasibHMM  pe3epBom Ta  KoeodilieHT
rotoBHocTi 06’ekty (dopmynn 16 Ta 17).
MpuBeneHo NOPAAOK BUKOHAHHA PO3PAXYHKY.

3. BWKOHaHO po3pobKy MaTemaTUyHOI
mozeni po3paxyHKy paLioHabHOro 3a BapTiCTio

ob6’emy  MmaTepianbHMX  pe3epBiB  rpynu
OAHOTUNHUX 06’€eKTiB 036poEHHA. OCHOBHMMM
NOKa3sHUKamu ana pPO3paxyHKy MP-T
BUKOPWUCTAHO MapameTpu HaZiMHOCTI pi3HUX

TUNIB eNeMeHTIB Ta iX BapTiCTb. KOmnaeKcHMmMuU
NOKAa3HMKaMM piBHA  poctaTtHocti  MP-T
NPUIMHATO KoediuieHT 3abesneyeHocTi rpynu
06’€eKTiB OAHOro ™ny 036pOEHHA
MaTepiafibHUMKM  pe3epBamMn  Ta IMOBIPHICTb
[0CTATHOCTI, Konn MP-I' micTUTb po3paxoBaHy
KiNIbKICTb pe3epBHUX enemeHTiB (popmyna 23).
MNpuBeaeHO NOPALOK BUKOHAHHA PO3PAXYHKY.

1. Ozdamar L., Demir O. A (2012). Hierarchical
clustering and routing procedure for large
scale disaster relief logistics planning.
Transportation Research Part E: Logistics and
Transportation Review. Ne 48(3). P. 591-602.

. Sebatli A., Cavdur F., Kose-Kucuk M. (2017).
Determination of relief supplies de- mands
and allocation of temporary disaster
response facilities. Transportation Research
Procedia. Ne22. C. 245-254.

. Brito I. Jr., Leiras A., Yoshizaki H. (2015).
Stochastic optimization applied to the pre-
positioning of disaster relief supplies in Brazil.
Simpdsio Brasileiro de Pesquisa Operacional,
Porto de Galinhas, PE. URL:
https://www.researchgate.net/publication/

303939071

4. HoBoxunosa M. B, Muxamnoscbka 0. B.
(2019). Po3pobKa opraHi3aLiMHO-TEXHIYHOrO
meToay bopmyBaHHA pecypcHoro
3abe3neyeHHA pearyBaHHA Ha HaA3BMYalHI
cuTyalii. lMpobaemu Hadzeu4aliHuUX
cumyauyiti. Ne 32. C. 56-72.

5.Wang, W., Huang, L., Guo, Z. (2017).
Optimization of emergency material dis-
patch from multiple depot locations to
multiple disaster sites. Sustainability, 9,
1978-1991.

6. Zheng, Y.-J., Ling, H.-F. (2012). Emergency
transportation planning in disaster relief
supply chain management: a cooperative
fuzzy optimization approach. Soft

77


https://portal.issn.org/resource/issn/2534-9228
https://portal.issn.org/resource/issn/2534-9228
https://www.researchgate.net/publication/303939071
https://www.researchgate.net/publication/303939071

ISSN 2522-9842

Journal of Scientific Papers “Social Development and Security”, Vol. 11, No. 5, — 2021

Computing, 17(7), 1301-1314.

7. Liu, J., Guo, L., Jiang, J., Jiang, D. , Liu, R,,
Wang, P. (2016) A two-stage optimization
model for emergency material reserve layout
planning under uncertainty in response to
environmental accidents.  Journal of
Hazardous Materials. Vol 310, June 05, P. 30-
39.

8.Zhang, Y. (2012) Evaluation study on
governmental emergency material ensuring
capability. Journal of Natural Disasters. Vol.
21, Issue 1, February. P.78-84

9. Lauran van Qers, Jeroen B. Guinée & Reinout
Heijungs (2020). Abiotic resource depletion
potentials (ADPs) for elements revisited—
updating ultimate reserve estimates and
introducing time series for production data
The International Journal of Life Cycle

Assessment. Vol. 25, P. 294-308

10. Vlada Sokolovic, Vdaclav Zajice (2016).
Optimatization of the material reserves
loading. URL:

https://www.unob.cz/eam/Documents/Arch
iv/EaM_1_/Sokolovic_Zajicek.pdf

11. Levterov, O. A., Shevchenko, R. I. (2019).
Hardware and software implemen- tation of
modern approaches to the prevention of
natural emergencies. Problems of
emergencies, 1(29), 47-61.

12. Shao, J,, Liang, C., Wang, X., Wang, X., Liang,
L. (2020) Relief demand calculation in

humanitarian  logistics using  material
classification. International Journal of
Environmental Research and  Public
Health,17, 582. DOI:

10.3390/ijerph17020582.PE

Pa3paboTka matemaTUUecKuX mogenen pacyeta maTtepuanbHbIX
pe3epBOB TEXHUKU CUJ FParKAaHCKOM 3aLmTbI

Mwuxaun AususuHiok * 1 A; Banepmii Enucees 2 8; Bnagumup MupHenko 3 5

AHpapeii NMpycckuin 8; Bacunnii Tuwerko ° 8; EereHnii BnaceHko 8

* Corresponding author: * 1.b-m., npodeccop, 3aseaytowmii otaenom, e-mail: divizinyuk@ukr.net, ORCID: 0000-0002-5657-2302
2 K.T.H., OOLEHT, Npenogasatens Kapeapbl, e-mail: elisev1941@ukr.net, ORCID: 0000-0002-2427-0860

3 A.T.H., npodeccop, 3acnyKeHHbI paboTHUK 06pa3oBaHMA YKpauHbl, AMPEKTOp AenapTameHTa, e-mail: mirnenkovi@gmail.com, ORCID: 0000-

0002-7484-1035
4 A.T.H. LOUEHT, HayanbHUK Kadeapsl, e-mail: prusskiy@ukr.net, ORCID: 0000-0002-9132-7070
5 K.H. AePXK.yNnp. AOLEHT, AoLEHT Kadeapbl, e-mail: tva_5555@ukr.net, ORCID: 0000-0001-7505-1599
6 craplinii npenogasatens Kapeapsbl, e-mail: geniy20091@ukr.net, ORCID: 0000-0002-9619-1504

A VIHCTUTYT reoxummm 1 okpyskatoLei cpeabl HAH YkpauHbl, Kues, YkpanHa.
B MIHCTWUTYT rocyAapCTBEHHOIO YNPaBAEHUA Y Hay4HbIX UCCNeA0BaHUI MO rpaXkaaHCKoM 3awmTe, r. Kues, YkpauHa.
¢ lenapTameHT BOeHHOro o6pa3oBaHua 1 Hayku MuHucTepcTBa 060pOHbI YKpauHbl, 1. Kues, YkpauHa.

AHHOMayus

Pa3paboTaHbl maTeMaTUYeCKME MOAENM pacyeTa Pas/IMYHbIX BUAOB MaTepuasibHOro pesepsa
TEXHUKKN (0OBEKTOB BOOPYKEHMA) CUA TPaXKLAHCKOM 3aWwmMTbl AnA obecneyeHms onepaTMBHOIO
pearMpoBaHMA Ha 4pes3Bbl4aWHble CUTyaUMW TEXHOreHHOro, NPUPOAHOrO, COUMANIbHOTO U
BOEHHOrO XapaKkTepa. HoBbI1 Hay4HbI1 pe3y/nbTaT 3aK/A4YaeTcA B pAafde MaTemaTUyecKux
mozenen, Cco3fdaHHbIX AAAa noBbllweHUA 3PPeKTUBHOCTU  OYHKLMOHUPOBAHUA TEXHWKM,
noApasgeneHnin Cua  TPaXKAaHCKOM 3alumMTbl MPU  BbIMOJIHEHWW 33434 MO JIMKBMAAUUK
NoCNeACTBUIA Ype3BblYalHbIX CUTYaLU M, a TaKKe B LesIoM 3PeKTMBHOCTU GYHKLMOHMPOBAHMA
€4MHOI rocyaapCTBEHHOM CUCTEMbI FPayKAAHCKOM 3alumTbl. [OKasaHo, YTo gns obecneyeHun
apPeKTUBHOrO GYHKUMOHMPOBAHMA MOAPA3AENEHUA CUN  TParKOAAHCKOM  3aWuMTbl  Npu
BbINO/MHEHWUM 3afa4y MO JIMKBMAALMW 4Ype3BbldalHbIX CUTYyauuih M WUX NOCNeACTBMI Ha
AOCTaTOYHOM (3a4aHHOM) YPOBHE TFOTOBHOCTM C YYETOM HaAU4YMA Pas/iNyHbIX BUAOB
MaTepuanbHbIX pe3epBOB HeobxoaMmo paspabotaTb Moaenn KoTtopble 6bl NO3BOAAAM
onpeaennTb Heobxoaumble BUAbI U 06BEMbI MaTepuanbHbIX pe3epBoB. MNpeasoxeH n BBeseH
K PacCMOTPEHUIO MOHATUA HECKOJIbKUX BMAOB MaTepuasbHbIX pe3epBoB, HEOOXOAMMBbIX ANA
obecneyeHns 3sKcnayaTauuMM U PEMOHTA TEXHUKU U BOOPYXKeHWA. MaTepuanbHble pesepsbl
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MOTyT 06pa30BbIBATLCA MO OTAE/bHbIM TUNAM 3/IEMEHTOB Ha CKNaAax — CKNAALCKON, KOMMNIEKT
MaTepunanbHOro pesepsa A4/19 OTAENbHOrO TMNAa TEXHUKN WUAN BOOPYKEHUA HA OAUH OOBEKT —
06bEeKTOBbIA UM HA TPYNNY OAHOTUMHbLIX OOBEKTOB TEXHUKM — rpynnoBoit. CocTaBasoWMMn
MoZenen pacdeta pPasfIMYHbIX  BMAOB  MaTEPUAsibHbIX  Pe3epBOB, paccMaTpuMBaeTcA
BO3MOXXHOCTb paLMOHaNbHOIO onpeaeneHns obbema CKNaACKOro MaTepuanbHOro pesepsa g
obecneyeHua npeaynperxKaeH1a n TMKBUAALNM Ype3Bbl4aNHbIX CUTyaUUiA U UX NOCNeACTBUM Ha
[OCTaTOYHOM YPOBHE, PaLMOHaNbHOrO OMpefeNeHUs YPOBHA OLMHOYHOMO MaTepuasbHOro
pesepBa Ha AOCTaTOMHOM YPOBHE MPUM MMUHUMAZbHOW CTOMMOCTM, @ TAK¥Ke MaTepuasibHOro
pesepBa rpynnbl OAHOTUMHbIX OOBEKTOB BOOPYXKEHMA MpPU 3adaHHOM KoadpduumneHTe
obecneyeHHOCTM NPU MWMHUMASIBHON CTOMMOCTU. [NA OUEHKM BAMAHWUA MATEPUASbHbIX
pe3epBoB Ha 3G PEKTUBHOCTb GYHKLMOHMPOBAHMUA NoApa3ae/IeHUN CUA TPaXKAAHCKON 3aLnTbl
npu avkemaaumm YC n Mx nocneacTsmii UCNOMb30BAaHO HEKOTOPbIE MOKAa3aTeNAN HALEKHOCTU
BOOpPYXKeHUA onpeaeneHsl B ctaHgapte ACTY 2860-94. HageXHOCTb TEXHUKU. TepMUHbI U
onpeaeneHus. B pabote npuBeAeHbl afropuTM AEUCTBUN MPU pacyeTe pasnyHbIX BMAOB
MaTepuanbHOro pesepsBa 06HEKTOB BOOPYKEHNE CUN FPaKAAHCKOM 3aLMUThI.

Knrouesble cnoea: cwunbl rpa>+<,u,aHC|<oi/’| 3alinTbl, MaTepunasibHble pe3epBbl, MNOKa3aTe/n
FOTOBHOCTU, BEPOATHOCTD, LIpe3BI:~I‘-Ial\/iHaFI CUTyauuna, matematndyeCkaa moaeib pacyeTta.
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Abstract

Mathematical models of calculation of various types of material resources (weapons) of civil
protection forces to ensure operational response to emergency situations of man-made, natural,
social and military nature are developed. The new scientific result is a number of mathematical
models that are designed to improve the efficiency of the equipment, the units of civil protection
forces when performing tasks to eliminate the consequences of emergencies, as well as in general
the efficiency of the functioning of a single state civil protection system. It is shown that in order to
ensure the effective functioning of civil protection units in the performance of the tasks of
eliminating the NA and their consequences on sufficient (given) level of readiness, taking into
account the presence of various types of material reserves, it is necessary to develop models that
would allow to determine the necessary types and volumes of material reserves. It is proposed and
introduced to consider the concept of several types of material reserves necessary to ensure the
operation and repair of technology and weapons. Material reserves can be formed in separate types
of elements in warehouses — warehouse, a set of material reserve for a separate type of technique
or arms to one object — object or a group of single-type objects of technology — group. The
components of the calculation of various types of material reserves that are considered is the
possibility of a rational determination of the volume of warehouse material reserve to ensure the
prevention and elimination of emergencies and their consequences at a sufficient level, rational
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determination of the level of single material reserve at a sufficient level at a minimum value, as well
as The material reserve of a group of single-type weapons in a given coefficient of security at a
minimum value. In order to assess the impact of material reserves for the efficiency of functioning
of civil protection forces in the elimination of NA and their consequences, some indicators of
armament reliability are used in the State Standard of DSTU 2860-94. Reliability of technology. Terms
and definitions. In this paper, an action algorithm is given in calculating various types of material

reserve of objects of civil protection forces.

Keywords: civil protection, material reserves, readiness indicators, probability, emergency,

mathematical model of calculation.
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