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' HauionansHuit yHiBepcHTeT IMBiMBbHOTO 3axucTy Yikpainu, Xapkie, Vkpaina
5] o =, = 9 & 3 . 5 . 52
~ XapkiBcbkuii HatlioHanbHuH yHiBepeuTeT [ToiTpsaux Cuin imeni IBana Koxkenry6a, Xapkis, Ykpaina

®OPMAJI30BAHA MATEMATUYHA MOJIEJIb CYMICHOT'O TIPOTHO3YBAHHS
TA 3ABE3NEYEHHS TOTOBHOCTI PEATYBAHHSI
HA HAJIBBUYAITHI CUTY ALITI

AnoTanis. Aktyamsnicrs. Ha tenepitunii yac norepe;pkerrs Haa3BUMalfHIX CUTYamiit Ciil po3risuaTh SK CKIaIHU CyMi-
CHUI TIPOLIEC MPOrHO3YBAHHS HABBMYAHHMX CUTYaLlii Ta 3aBYACHOTO pearyBaHHs Ha 3arpo3w iX BHHUKHEHHS abo 1MoM’ sKILeHHS
MoTBIX HachiakiB. Mera. Pozpobka dopmartizoBanol MaTeMaTiaHOT MO CyMiCHOT'0 TIPOTrHO3YBAHHS HA/I3BHYAWHWX CHTY-
aitiif Ta 3a0e3reYeHAs TOTOBHOCTI pearyBaHHs Ha Hal3BuYaiHi cutyarii. Meron. ®@opmarizoBana MaTeMaTHYHA MOJICIE CyMic-
HOTO TIPOTHO3YBaHHS Ta 3a0e3reteHHs TOTOBHOCTI pearyBaHHs Ha HABBWYANHI CHTYAIlil — [e CHCTeMa aHAMI THIHUX 3aJIeKHOC
T, AKi B CYKYITHOCTI JIO3BOJISIOTH BUPILIMTH TIOCTABICHY 1pobaeMy Aociipkenns. BoHa pearnisye MpHHIMIT CHCTEMHOTO I1i/1X0~
Jly JIO BHpIIICHHS NPo6JieMy Noriepe/DKeHHs HaI3BUMAifHUX CUTYALi# 3 METOI HEOTTYIICHHS X BHHUKHEHHS abo MiHimizarti
MOXIMBUX Hachizki. TTorrepe/okeHns HaI3BUHaiHUX CUTYaiif — Le CKITAMHUIT CHCTEMHWUIH 11POLIEC, MOB'I3aHMil 3 aHAI30M 3a-
rpO3 BUHWKHEHHS HAIBBHYANHMX CHTYalil. IX NPOrHO3yBaHHAM Ta 3a0e3reHeHHSM FOTOBHOCTI PEaryBaHHS T APO3MIIIIB HHBITH-
Horo 3axucty. Pesyasraru. PozpobneHo dopmaiizoBany MaTeMaTiaHy MOJEIh CyMiCHONO TIPOrHO3YBaHHS Ta 3abe3eueHns ro-
TOBHOCTI PearyBaHHs Ha HABBUYAHHI CUTYALT | KepyIoumit anropumM, skuil peastizye pospobaeHy MareMatiaHy Mozess. dop-
MaTi30BaHa MaTeMaTIHa MOJIE/b CyMiCHOTO TIPOTHO3YBaHHS Ta 3a0e3redeH s FOTOBHOCTI pearyBaHHs Ha Ha/3BUYaiHi cuTyartil
yaBiisie co00r0 00 €aHanHs JIROX B3aEMO3B S3aHUX MOJCICH: MOJIEli MPOrHO3YBaHHS! HAZ3BUYAHUX CHTYALlN Ta MOMKIIMBHX 32~
BJIaHuX 30MTKIB BHACHIIOK HIX | Mozieni 3abe3nedeHHs FOTOBHOCTI pearyBaHHs Ha Ha/3BuYaiHi curyauil. Bucnosxu. Mopmani-
30BAHA MATEMaTHYHA MOJIETb CYMiCHOTO MPOrHO3YBaHHS Ta 3abe3nievycHHs FOTOBHOCTI pearyBaHHs HA HAJ3BMYalHI cuTyathl
BKITIONAE MATEMATHHHI MOJIETi TIPOTHO3YBAHHS HAI3BHYAHHIX CHTYAIliH 32 XapakTepoM. BUAAMHA, PiBHAMY Ta MOMKITHBIX HACHTI -
KiB BHACHTIZIOK HHX SIK B JIepXaBi B LIJIOMY, Tak i ii perioHax; MareMaTHIHi MOJIET OUIHKNA NOTEHLIAIRHOT TEXHIMHOI CIIPOMOXHO-
cri Ta TOTOBHOCTI TAPO3INIB JI0 BUKOHAHHS 3aBJaHb 32 MPH3HAYCHHIM, ONTHMAITEHOTO PO3MOJILTY pecypeiB juist 3abesreqcHHs
TOTOBHOCTI TTiIPO3JIiTiB, ONTHMI3alil TEPUTOPIATEHUX CTPYKTYP HMBIIBHOTO 3aXMCTY. TIPOrHO3Y BUTPAT KOIITIB, TEXHIYHOIO Ta
IMOJICKKOTO 3abe3neyeHHs wis JKBifauil Haa3BUIaitauX cuTyaitiin. OTpuMani pe3ysTaTi Z0CiiDkeHHs € GyraaMenTom uist 06-
IPYHTYBAHHS OpraHi3allifHO-TEXHIMHIUX 3aXOJiB MO0 AIEKBATHOTO PearyBaHHs Ha HAI3BUYAMHI CHTYAlil pi3HOrO XapakTepy B .
peabHUX YMOBAX.

Kawuosi cmosa: dopMmanizoBana MaTeMaTHiHa MOJEIb, KEPYIOUHH ajlroOpuT™. HaJ3BHYaiiHa CHTyallis, 30MTKH BiX
HAI3BUYAlHUX CHTYallil, piBEHH TOTOBHOCTI.

npplt) » npp(t). nyp(t) . nop(t) — xinekicrs HC Bin-
TOBiZIHO  JEPKABHOTO,  PETiOHANLHOTO,
06’ €KTOBOTO PiBHIB:

Ppps Ppp . Pyp, Fpp — iimoBiprocti Buniknenns HC
BIATIOBIIHO AEPKABHOTO, PEriOHATEHOTO,
06’ €KTOBOTO PIBHIB B JIEPXKaBi;

npp(t) . npp(t), nyp(t), nop(t) — ximekicts HC nep-
HKaBHOrO. PErioHAJILHOTO, MICIIEBOTO Ta 00’ €KTOBOTO PiBHIB B

Homenkiatypa

i ; MiCIIEBOTO T4
HC — nan3Buyaiina curyaris:

113 — umBinsHMIT 3axXuCT;

JICHC — Jlepkarna ciyxba Ykpaiuu 3 HalI3BUHAHHWX
CHTYAILi}:

nye (1) —xinskicre HC B nepxasi;

MiciieBoro  Ta

nye(f) —xinskicrs HC 8 i-My perioni:

Pl — vimoipricTs Bummknenns HC B i-My perioni B
pasi BunnkHenns HC B aepkasi;

npy () s gy (), ey (t) — ximekicrs HC sigmosiaHo
TEXHOIEHHOT0, MPUPOJIHOTO Ta COLIANBHOrO XapaKTepy:

Pry . Ppx . Fex — iimosipnocri Bunuknenus HC in-
TIOBITHO TEXHOTEHHOTO, TPUPOHOTO Ta COMIATBHOr0 Xapak-
TEPY B JCPKaBi: y

() vi(t), 1(t) —xinekicts HC 3a Buamu BimoBia-
HO TEXHOTEHHOr0, NPUPOIHOrO Ta COLIaILHOrO XapakTepy B
JiepKaBi;

Pry, - Prx, - Foy, —vimosiprocri srmmknenns HC te-
XHOTEHHOT'0, TPUPOJHOrO Ta COMIATLHOrO Xapakrepy i-ro
BUJTY B JICPXKaBi;

ey (1)s migxe (1), ey () — ximskicrs HC Biamosizmo
TEXHOTCHHOTO, TIPUPOIHOTO Ta COLIANBLHOrO XapakTepy B i-My
perioHi;

Pry . Phy. Py —iimosiprocri sunuknenus HC Bin-
MOBIIHO TEXHOrEHHOro, MPUPOAHOrO Ta COUIATLHOIO Xapak-
Tepy B i-My perioni B pasi BuunkHenus HC B nepixkasi;

i-My perioni B pasi Bunuknenns HC B gepxasi;
Pli)p. P;:;p > P}‘L{P 3 Pép — imosipHocti BunHKHEHHS HC
JICPIKABHOTO, PETIOHATBHOrO, MicleBoro Ta 06’ e€KToBOro pis-

HiB B i-My perioHi B pasi Bunnkuenus HC B neprkasi:

3b(t) —36utku BHacuinok HC;

Il — moTeHIIIHHA TEXHIYHA CIIPOMOXHICTB TiIPO3iTiB
113 zt0 miit mpu HC;

K7 — oeditienra TeXHIUHOI JOCKOHATOCTi 3paskiB
030poeHHS | TexHikK mijgposaimy 113

Kp - ysaramsHeHwii excrutyatauiifauii  xoedimient
3paskKiB 030pocHHs Ta TeXHiKK Miaposainy 113;

A; — TTX o3bpoennsm i Texnikn;

Kyx — xoedinient ykommiekropasocti migposziny 113
030pOCHHSM | TEXHIKOIO;

K3y — koedinienT TexHiuHol rotoBHOCTi migposziny [13:

Kppe — xoedinient 3amacy pecypey 3paskiB 030poeH-
HS Ta TEXHiky migposniny 113:

P(t) — iimoBipHicTs TOoTOBHOCTI Tiaposainy 113 1o Bu-
KOHAHHS 3aBJaHb 33 MPU3HAYEHHSM B IaHUH MOMEHT 44cy;
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Hueginvua 6e3nexa

R"P-(¢) — iiMoBipHiCTS Tpane3saTHOCTi HeoBXiaHoi
KiJIBKOCTI 3pa3kiB 036poeHHS | TeXHikH Npy BuHUKHEeHHS HC;

Py (t) — ¥imoBipHicTh npodeciiHol miAroToBIeHOCT
ocoboBoro ckiay miaposziny xo aii y HC:

C;(t) — wmasHicTh pecypey i-ro Buy urs aiksinamii HC;

S,-ﬂ(‘HC — 4ucenbHicTh ceprudikoBannx crpykryp 113

JICHC B i-my perioni aepxaBu;

BT(t) — 3aranbHi BATpaTH KOUITIB Ha JIKBiJAIii0 HACc-
ainkis HC;

T(f) — KinBKiCTH OMMHULG TeXHiKH s Jiksigauii HC:

OC(2) — KiJBKICTh 3a1iTHOr0 0CODOBOTO CKITAy JUTs ITi-
kigauii HC.

Beryn

HaykoBo-TexXHIYHII TIPOrpec KOKHOI PO3BHHEHO!
KpaiH{ COpHsie HE TilTbKM PO3BUTKY CYHacHOTO BHPOO-
HUIITBA, TOKPAIIEHHIO YMOB Tipami i 1006pobyTy rpoma-
JSH, ane it 30UTbIIye pU3WKA BHHHKHEHHS HaJ3BHYaii-
Hux cutyanii (HC) [1,2]. Benwyesne perionansHe Ha-
BAHTAXKEHHA TEPUTOPIH HepikKaB MOTYKHUMU MPOMIUC-
JIOBUMM Ta EHEPreTHIHUMHU 00’ eKTaMM 30imbIye pH3H-
KM aBapiil, a HasBHICTb HECHPUATIMUBUX HPUPOAHUX
YMOB Ta CXHJIBHICTH JI0 NpOsABIB HEOE3MEUHUX MPUPOL-
HUX ABULI MIACWIIOE TOCTPOTY MpoOieMu IIOAO0 BU-
BYEHHS CTaHy TEXHOreHHOI ¥ mpupoAHol HebGe3meku Ta
HeoOXiAHICTh TTOMYKY HINISXiB HOro mokpamenHs [3, 4].

Ha cworosiHitmHii 1eHb BUpPIIIEHHS NpoOIeMH To-
nepemkenHs HC pizHoro xapaktepy B peambHUX yMO-
BAX IPYHTYEThCS HA aHaMi3i, MPOrHO3YBaHHI BHHUKHEH-
1 HC Ta 3a0e3neyenHi roTOBHOCTI MiAPO3/iiB peary-
BaHHS IMBiUTBHOTO 3axucty (L[3) Ha MoknuBi 3arpo3n 3
MEeTOH iX HemonylieHHs abo JiKBigawii MOXKITMBHX Hac-
minkis [5,6]. TTonepemxenns HC - ue cknamnwmii cucre-
MHHIT Tpouec, TIOB'S3aHMi 3 aHATMI30M 3arpo3 BHHUK-
Henns HC, iX mporHo3yBaHHAM Ta 3a0e3NeYeHHAM To-
TOBHOCTI pearyBaHHs migposminie L[3. Opmmak BizoMmi
METOIH Ta MOZEN BONOMIFOTE 0OMEKEHNMH MOKITHBOC-
TAMH IMOIO CYMiCHOTO TIPOrHO3YBaHHS 3arpo3 BWHUK-
nHenHs HC Ta roroBHOCTI pearyBanHs Ha Hux. Lle mopo-
JDKY€e TIpOTHpIvYs — 3 ogHOro 00Ky me HeoOXiaHicTh
posrnsmati nonepemkerHs HC sk ciiragauii cucreM-
HAIl TIporiec, TOB'S3aHMI 3 CyMiCHHM TIPOTHO3YBaHHAM
3arpo3 iX BHHUKHEHHS Ta 3aBYaCHUM pearyBaHHAM Ha
HUX, @ 3 Jpyroro 60Ky — oOMexkeHi MOXITMBOCTI A
1IbOrO HAABHAX METO/IB T4 MOZENEH.

Buxonsuu 3 uboro, HayKoBa-npakTHaHa npobiema
B ctepi LI3, a came poszpobka opmanizoBaHoi MaTeMa-
THMHOT MOJENI CYMiCHOTO TIPOTHO3YBaHHs Ta 3abe3re-
YeHHs TOTOBHOCTI pearyBanHs Ha HC B peansHUX ymo-
BaX, € aKTyallbHOIO.

IMocTtanoBka 3amaui. /{19 10CATHEHHS MMOCTaBIie~
HOT METH HEOOXiTHO BUPIIUMTH HACTYIIHI 3a/1a4i:

- po3pobutH dopmanizoBaHy MaTeMaTH4HY MO-
IeNb CyMICHOTO TIPOTHO3YBaHHA Ta 3a6e3neueHHs ToTo-
BHOCTI pearyBanHs Ha HC;

- 3aIPONOHYBAaTH KEPYOYHii allrOPUTM, KU pea-
Ji3y€e po3podreHy MaTeMaTHIHy MOJIEIb.

Orasa nitepatypu. AHaili3 JlTepaTypHUX DKe-
pen mnokasye, 10 TP BHUpilIeHHI MpobiemMu momnepe-
mkenHss HC pisHOro Xapaktepy B pealbHMX yMOBax
pO3IIIAAAOTh OKPEMO 3ajiadi MPOrHO3yBaHHS MpOLECiB

BrHukHeHHs HC Ta 3abe3nedeHHs roTOBHOCTI peary-
BaHHA Ha Hux. [lpm upomy mporuoszyeanns HC Gazy-
IOThCS HA IMOBIPHICHO-CTATHCTHYHOMY, IMOBIpHICHO-
JeTepMiHOBAHOMY |  JeTepMiHOBaHO-IMOBIpHICHOMY
nigxomax [7.8.9]. OcHoBHHWIT Hemomik IMOBIpHICHOTO
MiIXOAYy — CKIAIHICTE PO3pOOKM MOIeNeil Tporecis
BiHUKHeHHs: HC, 10 3HaYHO YCKJIa[AHIOE MPOBEACHHS
aHaslisy PO3BUTKY AaHMX TpoueciB B mwHamini. Jlns
TIONOJTaHHA X HE3PYYHOCTeH BHKOPHCTOBYIOTH JTiHIiT-
Hi, HeNiHilHi, cTyneHesi, nopsaxosi perpecii [10]. o
riepeBar AaHWX Mozenell BiXHOCATH WPOCTOTY, THYY-
KiCTh, @ TAKOX OJHO3HAYHICThH X aHAMi3y i MPOEKTY-
BaHHA. Henmonmikamu miHIWHUX perpeciiHux Momenei €
HU3bKAa aanTHBHICTG i BIICYTHICTH CIIPOMOKHOCTI MO-
JIeNOBaHHA HeNiHIMHAX npoieciB. OCHOBHUM Heomi-
KOM HENHIMHUX perpeciiiHux Mozeneil € CKIaaHicTh
BU3HAUCHHS BUIY (YHKIIOHANBHOI 3alieXHOCTI, a Ta-
KOX TPYAHOUIl BU3HAYEHHS TTapaMeTpiB MOJIEII.

Atopamu poboru [11] 3anporoHoBaHO KOMGiHO-
BaHUI METOM NMPOrHO3YBaHHA Mpouecy BHHUKHeHHs HC
TIPUPOIHOTO XapakTepy, KW BilPI3HAETHCS THM, M0
II03BOJIAE 3/AiHCHIOBATH KoMTuiekcHmit mporuo3 HC sk B
HioMY, TaK i 3a BUAAMU 3 BpaxyBaHHAM TeHICHMUiM
NepioIMYHNX 3MiH AaHoro mpouecy. OaHak, nepioguy-
HICTB 3MiH TipotteciB BuHukHeHHs HC xapakrepHa Tijib-
ki s npupoannx HC i ve xapakrepna mis HC Texwo-
TEHHOTO a00 COMIanbHOro XapaKkTepy.

EdexriBHICTE BUKOHAHHS 3aBIaHb 33 TIPU3HAYCH-
HAM migpozainamu [[3 B mepmry wepry 3anexwuTh Bix
piBHs X rotoBHocTi g0 nidt mpu HC, sxuit noBuHeH
BIZINOBIJIaTH CTYyMeHIO Ta xapaktepy 3arpos. B [12] pi-
BEHb TOTOBHOCTI MIAPO3/IiSTy 10 BUKOHAHHS 3aBIaHb 3a
MPU3HAYEHHSM OUIHIOETHCS HA OCHOBI TOKA3HWKIB 3
YKOMILTEKTOBAHOCTI MiAPO3AiNiB 0CODOBHM CKIIaOM,
TEXHIYHUMH 3aco0amMu, 1HIWBIIYAEHUMH 3aco0amMu
3aXHCTY, MiArOTOBJIEHOCTI 0COBOBOro CKIamy, HasBHOC-
Ti MaTepiaTbHO-TEXHIYHUX pecypcis i T.1. B sxocti 1o-
Ka3HWKa PIiBHSA TOTOBHOCTI PO3TIIAAAETLCA CEPENHE 3Ha-
YeHHS WX TOKa3HUKIB, AKi B3ATi 3 BIANOBIIHAMH Baro-
BAMH KoedilieHTaMH. 3ampoTnoHOBaHWil MOKA3HWK PiB-
HS TOTOBHOCTI MiJIPO31UTY He B TIOBHIM Mipi BigoOpakae
TOTOBHICTH TIAPO3ALTY 10 BHKOHAHHS MOCTaBJICHNWX
3aBaank 1o jiksigauii HC B nOBiUTBHUI MOMEHT Yacy Ta
CTyniHb 0Ge3BIIMOBHOCTI (YHKIIOHYBaHHS WOTO, $K
LiNTICHOT CHCTEMU, Ha MPOTA3i Yacy BUKOHAHHS POGIT.

Moneni roToBHOCTI PATYBANBHWX MiAPO3IINiB /10
nit npu HC npencraenexi B poborax [13]. Tlpu usomy
PATYBATBHI  THAPO3IUTH PO3TIAJAIOTECH K CHCTEMa,
CKJIAZIOBUMM €jIEeMEHTaMH [KOl € crietianicTd (pATiBHN-
KIT) Ta HeoOXiJHA TeXHIYHA OCHACTKa (eKCruTyaTarliiHui
MOIYJTb). 3anpornoHoBaHO MoJelT (yHKUIOHYBaHHS €KC-
TITyaTaliifHoro MOMY/ISl B PI3HWX €KCTUTyaTaliifHiX cTa-
HaX Ta PATIBHUKIB B Pi3HUX (YHKUIOHATEHUX PEKAMAX.
VY pobori [14] 3anporoHOBaHO CHCTEMHWI MAXIA Ui
OLIIHKY TOTOBHOCTI CHJI Ta 3ac00iB miapo3ainis L[3 no miit
npu HC. Tlix wac uporo BpaxoByBaIlich MOKa3HAKH MO~
BipHOCTI ©e3BiIMOBHOI POOOTH TEXHIYHMX 3ac06iB, a
TaKoX piBeHb MpodeciiHOl MiATOTOBKH Ta PiBeHb YKOM-
TIEKTOBAHOCTI TMAPO3iTY OCODOBHM CKITAZIOM.

B [15] 3anpormonoBana MeTooWKa aHAMi3y TOKa3-
HUKIB OTEpaTHBHOTO pearyBaHHs mimposaurmis LI3, ska
TOJIATa€e y OUiHLi (haKTOpiB, AKi XapaKTepU3YIOTh JaHWii
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Tpolec i3 3acTOCYBaHHAM METONIB Teopii rpagis. Ag-
TopH [16] po3riismaroTs MOIETIOBAHHS PO3TOAINTY pecy-
peiB i JMKBiZaWil MOXEX Pi3HOrO XapakTepy ToXo-
JDKEHHS. AJle IPH HBOMY OLIIHKa HeOOX1THIUX JIFOICHKIX
pecypciB He pO3TIsIacThes.

KombinoBanmit Meron miniMizamii Hacrmigkis HC
JIep/KaBHOrO PiBHSA po3rsHyTO B pobori [17]. Bin 6azy-
€TbCSl HAa MOJEMIOBAHHI CTOXaCTHYHMX MPOLECIB JMC-
KpeTHUMH naHworamu MapkoBa. OpHak, B 1IbOMY BH-
Tajky He BPaXOBYEThCS IMITBHICTH MPOKHBAIOYOTO Ha-
cenenns Ha Tteputopii HC ta oprasizauiiiHo-mrTaTHa
crpykTypa migposninis 113. B potori [18] npencrasie-
HO pe3ybTaTh onTUMisauii miaposainis L3 no perionax
VYkpaiHu Ha OCHOBI BPaxXyBaHHS CTOXACTUUHOT MPHPOIH
BUHUKHEHHs Ta nikBigauii HC. ABropu 3a3Hauaroth, 110
NpH BH3HAYEHHI YhcenbHOCTI miaposaiunis L3 mng mik-
Bijauii Hachigkie HC B perioHax jaepkaBM HeoOXimHO
BPaxoByBaTH: IHTEHCHBHICTH peaiizallii 3arpo3 Ha Te-
puTOpii perioHy; IHTEHCHBHICTB JIIKBiAllii HAaCHiIKiB
HC; ouikyBaHy KiNBKiCTh 3alydeHHX CHII A0 JiKBiZamii
racmiakie HC. Opnak npu 1soMYy HE BPaXOBYIOTHCS
Hacnigkn Bix HC mwis Tepuropiii 3 pi3HOI WIBHICTIO
NPOKUBAIOYOTO HACETEHHS.

Takum uYMHOM, TPOBEACHWI AHAMI3 JITEPATYPHHX
JDKepen Tokasye, mo npobnema nonepemkenns HC na
TEeNepilIHii "ac He PO3IANAEThCS B JOCTATHIM Mipi K
CKJTAZIHWIT CHCTEMHWI Tpouec, TMOB'S3aHMi 3 CyMiCHUM
MPOTHO3YBAaHHAM 3arpo3W iX BMHHKHEHHsS Ta 3a0esre-
YeHHAM TOTOBHOCTI pearyBanns minposninis [[3. e Bka-
3y€ Ha HEOOXIIHICTH po3pobky (opMarnizoBaHoi MaTeMa-
THYHOI MOZesi CyMiCHOrO NpOrHo3yBaHHs Ta 3abesne-
YeHHS TOTOBHOCTI pearyBanus Ha HC, sxa 6 mossonsuia
BUPIMINATH JaHy MpodiemMy 3 CUCTEMHOI TOYKH 30pYy.

Marepiaiu i meroan

@dopMaizoBaHa MaTeMaTHYHA MOJENb CyMICHOTO
TIPOTHO3YBaHHS Ta 3a0e3MeYeHHs TOTOBHOCTI pearyBaH-
Ha Ha HC ysBnse coboro 00’¢nHaHHsS ABOX B3ae-
MO3B’s3aHUX Mopereii: Mozxeni nporHozyBanus HC ta
MOXKIIMBUX 3aBJaHUX 30WTKIB BHACHIIOK HUX fAK TI0
JepXasi B Iiomy, Tak i il perioniB; moneni 3abe3re-
4YeHHS TOTOBHOCTI pearypanHs Ha HC.

Martematnuna mozens nporHozyBanus HC ta mo-
JKITHBUX 3aBIaHMX 30MTKiB BHachinok [20] aux yssnse
co00r0 CHCTEMY CHIiBBIIHOIIEHb T2 PiBHIHL B MaTeMa-
TUYHIH opmi, AKi BigoOpaxaroTh HaMOINbLI BakIIMBI
0CcOOJIMBOCTI M BNACTHBOCTI MPOLECIB BUHUKHEHHS Ta
Hacnigkis HC sik B aepikaBi B IJIOMY, Tak i 11 perioHax:

e () = Uy (11513t g (0 = U (g 00, Phc |
nyx (1) = F {nge (0. Pry b nppy (0) = Fy {ngge (0. Py}
nex (0= B3 {nye (0. Fex 3 110 =¥ {"T,\'(’)a PTX,-}?
vilt)="¥, {"nx(’)v an,}v' i) =3 {"cx(’)apcx, }; 0
npy ()=, {"m(’)-PT';Y}Q npy ()=, {”nv(’)epf},v};
ngy (1) = S3 {"c\'(’)féx'}; npp(t) =0y {nyc (). Ppp
npp(1) =0, {nge (1), Pop s myp (1) = O3 { g (1), Pagp |

nop (1) = Oy {ngc (). Pop ) ipp (0) =y {”DP(’)aP[i)P}§

npp (1) = B, {"PP(I)’PI‘;P}; nhyp (1) = Dy {”MP(’)’P}(;IP};
nop (1) = Dy {”op(’)’Poﬁ'};
35(t) = ©{npp(t),npp (1), mygp (), nop(1)},
ne nye(t) — ximskicts HC B gepxasi: (ry,A,...% ) —

napamerpu QyHKuii; n},cv(t) — kinbkicte HC B i-My

perioni; Py — #MoBipricTs BunukHeHHs HC B i-My
periodi B pasi BunnkHenHs HC B nmepwxasi; npy (1),
nx (t), ney () — xinskicte HC BifmoBiaHO TexHo-
TeHHOT'0, MPUPOTHOTO Ta COLIATBHOro Xapakrepy; Pry .
Py » Pey — iimoBipHocti BuHukHeHHs HC BianoBiaHo
TEXHOTEHHOT 0, TIPUPOIHOTO Ta COLIATBHOTO XapaKTepy
B nepxai; /;(t), v;(f), r(t) — xinskicts HC 3a Buna-
MU BIJITOBIJIHO TEXHOTEHHOI 0, MIPHPOIHOTO TA COMLiaTb-
HOTO XapakTepy B aepxkasi; Pry. . Py, . Fox, — #imo-
BipHOCTi BUHMKHEeHHS HC TexHOoreHHoro, mpupoaHOro
Ta COLIAJBHOrO XapakTepy i-ro BHIY B [AepikaBi;

n%\z(t), n}lx(t), néX (#) — xinbkicts HC BianoBiaHo
TEXHOreHHOro, MPUPOIHOIO Ta COLIANBLHOrO XapakTepy
B i-MY perioHi; P{X ) P)‘}X 3 Pci‘X — fIMOBIPHOCTI BWHHK- |
Henuss HC BiATOBIAHO TEXHOTEHHOTO, TIPHPOLHOIO Ta
COLIaNBHOr0 XapakTepy B i-My perioHi B pa3i BHHHK-
nenns HC B pmepxasi; npp(f), npp(t), nyp(t),
nop(t) — xinexicrs HC BifnoBizHO aepiaBHOro, peri-
OHAJILHOTO, MICIEBOTO Ta 00’€KTOBOrO piBHIB; Fpp.
Ppp, Pyp, Fop — imosipHocti uaukHenHs HC Big-
MOBIIHO JIEPIKABHOTO, PEriOHANILHOrO, MiCLEBOrO Ta

00’€kTOBOrO piBHIB B JEpiKaBi; ywbp(l), nj;p(r);

niyp(t) s npp(t) — imekicrs HC BimmosinHo nepxas-
HOTO, PErioHABHOTO0, MICIIEBOro Ta 06’ €KTOBOTO PiBHIB

B i-My perioHi B pa3i BunuknenHs HC B neprkasi; PIS,) 5

Ppp s Pyp. Fhp — iimosiprocti sunnkrenns HC Biz-

TOBITHO JEPKABHOTO, PEriOHAMBHOrO, MICHEBOTO Ta
00’€KTOBOTO PIBHIB B i-My peTioHI B pa3i BHHUKHEHHS
HC B nepxasi; 35(¢) — 36urkn BHacmigok HC.

Taknm unroM, QopMmarizoBaHa MaTeMaTHIHA MO-
nenb npoueciB BuHuKHeHHs HC ta MoxnuBux 36MTKiB
BHACIIZIOK HUX YyABIAE COOOI CHCTEMY QHANITHYHUX
3ajie)KHOCTell, AKi OMMCYIOTh B WIJIOMY TPOLEC BHHUK-
nenHs HC B nepikasi, 3anexnicts kimskocti HC B peri-
onax Bix kinbkocti HC B mepuasi, poznoain HC 3a xa-
paKkTepoM TOXO/DKeHHs B pa3i BuaukHeHHs HC B mep-
*aBi, posnonin HC 3a BHIamMu B pasi BUHUKHEHHS TeX-
HOTEeHHHX, TpupoaHux Ta couiamsanx HC B mepxasi,
posnonin HC 3a XapakTepoM B perioHax B pa3i BHHHK-
HenHs HC BiAmoOBiIHO TeXHOTEHHOTO, MPHUPOIHOTO Ta
couiabHOrO Xapaktepy B jepxasi, posnomin HC 3a
piBHsiMu B pasi BunukHeHHs HC B mepikasi, posmomin
HC 3a piBasmu B perioHax B pazi BuankHeHHS HC Bin-
TIOBIIHOTO PiBHS B IeprKaBi Ta MOXJINBI 30MTKI BHACITI-
nok HC. Lli nani € ocHOBOIO JUTst TTAHYBAaHHS Ta peajti-
3atlii 3aXo/1iB MOAO MiATPUMAHHSA FOTOBHOCTI Tigpo3Ii-
niB pearyeanss 113 na HC.
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PiBenn roroBrocTi migpo3ainie 13 no edexrmsrOrO
BHUKOHAHHA 3aBJIaHb IIONO pearyBaHHA Ta JIiKBifamii Hac-
miakie HC pi3HOro Xapakrepy BH3HAYAETHCH HAIEKHOIO
TEXHIYHOK OCHACTKOK), PIBHEM TOTOBHOCTI TEXHIKH JI0
3acToCyBaHHA | TPO(pECIHHOW 3MaTHICTIO MiIpPO3AUTB 10
it mpu HC. [Toreniiina TeXHIiYHA CTIPOMOKHICTE (op-
MyBaHb Ta Miapo3aitiB L3 BU3HA9aeThCA CYKyIHICTIO Ma-
TepiayibHUX (haKTOpIB, sIKi BU3HAYAKOTH IX CTAaH Ta 3[aT-
HICTB /10 BUKOHAaHHS 3aBIaHb 32 MpU3HadeHHsM. O30poeH-
HA Ta TEXHIYHA OCHAIIEHICTH CKIIAJIAl0Th OCHOBY MOTEH-
mikiHOI cripoMokHOCTI (hopMyBanb Ta migposainie I3 mo
BUKOHAHHS 3aBIaHb 3a MPU3HAYEHHSM T € BU3HAYATEHIM
(hakTopoM JUTA YCIIIIHOTO BUPITIEHHS 3a/1a4 M0N0 peary-
BaHH#A Ta mikBigauii Hacmigkis HC. Bora 3anexwuts Big
TIOKa3HUKIB TEXHIYHOI IOCKOHAIOCTI 3pa3KiB 030pOEHHS Ta
TEXHIKH [JaHoro (opMyBaHHs (MAPO3ILTY), a TAKOK BiI
eKCTUTyaTalliiHIX TTOKa3HWKIB LIAX 3pa3KiB:

1Ty = F(Krp,Kg), 2

ne Krp — koeilieHT TEXHITHOI JOCKOHAIOCTI 3pasKiB
030poeHHs i TexHikn miaposainy 113; Ky — y3aranshe-
HUI eKcIUTyaTauiitHuii KoedilieHT 3pa3kiB 030poeHHs:
ta TexHiku nigposainy I113. KoediuieHT TexHiuHOI oc-
KOHANOCTI XapaKTepu3ye CTYIMiHb BIAMOBIAHOCTI OCHOB-
Hux TTX cyuacHHM BUMOraM IIONO TEXHIYHOTO OCHa-
wieHHs migposainis L[3:

Krp =G(4), ~ 3)

ne A; — TTX 036poeHHSM i TEXHIKH.

V3aranbHeHHI eKcruTyaTaliifHui KoeiLlieHT ycix
3pasKiB 030pOeHHS Ta TeXHIKM Mmigposainy 113 BusHaua-
€ThCS YKOMIUTEKTOBAHICTIO, TEXHIYHOK TOTOBHICTIO Ta
3armacoM pecypey 030pOoeHHSs Ta TeXHIKA MiAPO3aLTY:

K = O(Kyk . Kyr. Kpgc) s 4)
ae Kyg — koedillieHT yKOMIUIEKTOBAHOCTI MipO3/imy
L3 030poeHHAM i TexHiK00; K7y — KoedillieHT TexHiu-
HOi rortoBHocTi mimposainy LI3; Kppe — xoedimient
3aT1acy pecypcy 3paskiB 030pOEHHS Ta TEXHIKH THAPO3.Ti-
ny LI3. UmosipricTs ToToBHOCTI mimposxity L[3 mo pe-
aryBanHs Ta nikBigauii HC B 1anuii MOMEHT 4acy BU3Ha-
YAEThCS WMOBIPHICTIO TPATIE3aTHOCTI HEOOXITHOI Kilb-
KOCTI 3pa3kiB 030POEHHS | TEXHIKH HA MOMEHT BUHWK-
wenns HC, iMoBipHicTIO TipodeciitHOl MiAroTOBICHOCTI
oco6GoBoro cknamy miaposainy ao aiit y HC Ta HasBHICTB
pecypey i-ro By uis fiksigauii HC:

PO = A{R™ P ). By .G 0. )

ne P(f) — ¥imoBipHicTh rotoBHOCTI migpozaimy L3 ao
BUKOHAHHS 3aBJaHb 33 MPU3HAYEHHAM B TaHUH MOMEHT
qacy; R™%(f) — WMOBIpHICTh Mpane3faTHOCTI Heol-
XiHOT KiTBKOCTI 3pa3kiB 030pOEHHSA | TEXHIKM Ha MO-
meHT BuHukHeHHs HC; Ppy;(f) — #imoBipHicTs Tipode-
CIFHOT MiATOTOBIEHOCTI 0COO0BOrO CKIIAMy TMiIpO3Aily
no miit y HC; C;(f) — HasBHiCTB pecypey i-ro BUILY VIS
niksigauii HC. YucensHicts ceprudikoBanmx cun L3
JICHC B i-My perioHi aep:xaBH NMOBHHHO BiITIOBiIaTH
PiBHIO TEXHOTEHHUX, MPHPOIAHKX Ta CONIaBHUX 3arpo3
Ha Wil TepuTopii:

§ PHC= Liny 0wy Ounex 0. (©)

ne S,-HCHC — YHCEBHICTh CepTU(iIKOBAHUX CTPYKTYP

13 JICHC B i-my perioni nepxasu. Butpats KomTis Ha
nikBigamiro Hacniakis HC pisHoro xapakrepy € QyHKIi-
€10, SIKa BU3HAYAETHCS MPOLECAMH BUHUKHEHHS TEXHO-
PeHHUX, NPUPOAHKX Ta couianbunx HC:

BT(t) = Q {ngx (O, nppx (.1 cx (0} 5 (7)
ne BT(t,,) — 3aranbHi BATPaTH KOMITIB Ha JIKBiJaLilO

HachiakiB HC. HeoOxigne TexHiune 3abe3rnedeHHs Ta
HeoOXiZHa KUTBKICTh 3aliTHOTO 0COOOBOTO CKIAMy s
nikBigauii Hacmiakie HC B maHmii MOMEHT Yacy BH3Ha-
qaeThes KUTBKICTIO i Xapaktepom HC:

T(l) = QZ {ﬂ(f), Ary (1), )17')('(1), HCX(f)} $ (8)

OC(1) =3 {’K’)J‘lrx (O)snppx (), nex (1)} a3 | (9)
ne  T(t) — KiNBKICTh OOMHWITG TEXHIKA IS JTiKBigarii
HC; OC(t)— kinmbKicTh 3aJisTHOTO 0COOOBOTO CKIIamy
quia niksigaunii HC.

3 ypaxyBaHHAM BHLIE BHKJIAJEHOr0 MaTeMaTHyHa
MOJielib BU3HAYAETHLCA CHCTEMOIO 3aneHocTeit (2)—(9):

Iy = F(K7p, K p); Kp = Q(Kyg . Kq, Kpgc):
P& = MR"™ (0, Py (0,Gi (0} K1p = G4

5 s L{n}x(t),n}n,(t), ngx(z)};
BT (1) = {nyx (0, npx (1), ey (1)
(1) = Qy {n(1), npy (0), npy (1), nex (0}
OC(t) =4 {n(t), npy (O, nx (), ney (t)} 5

Takum uuHOM, (opMasTizoBaHa MaTeMaTHIHA MO-
nenb 3a0e3rmedeHHs roToBHOCTI pearysanns Ha HC ysie-
ns€ coDOK cucTeMy 3 8 aHamiTHIHWX 3alle)KHOCTEiH.
Ilepma ommcye MOTEHMIWHY TEXHIYHY CHOPOMOXHICTEH
¢bopmyBaub Ta minpo3ainis 113 mo BUKOHaHHS 3aBIaHbL
3a npusHadeHHaMm. Jpyra xapakrepusye CTyIMiHb BiTo-
BigHocTi ocHoBHMX TTX cydacHUM BHMOram OO
TeXHIYHOTO ocHaleHHs mimposainis LI3. Tpers xapak-
TepHU3ye eKCIuTyaTaliiHni MOXKITHBOCTI 3pa3KiB 030po-
€HHA Ta TexHiku migposmimy I13. YerBepra BH3Hauae
HMOBIpHICTb roToBHOCTI Mmiapo3ainy 113 1o pearyBauus
ta niksigauii HC B nauuii MomeHT uacy. [1°sta no3so-
Ts€ OLIHWTH YHcenbHicTh ceprudikoBanux cun 13
JICHC B i-My perioHi 3 BpaxyBaHHSM piBHS TEXHOTEH-
HUX, TPUPONIHKX Ta COUIaNTbHUX 3arpo3 Ha Wil TepuTo-
pii. IllocTa T03BONSIOTE BU3HAYHTH BUTPATH KOWITIB HA
nikeinauiro Hacniakie HC pisaoro xapakrepy HC. Cro-
Ma J03BOIISIE OLIHUTH HeoOXiIHe TeXHITHe 3abe3nedyeH-
A s niksiganii Hacmigkie HC B manuit MoMeHT yacy.
Bocema 103Bonsie OUIHUTH HeOOXiIHY KiTbKICTE 3ais-
HOro 0co00BOro cKiamy s Jiikeigauii Hacniakis HC B
JIaHU MOMEHT vacy.

@dopmarizoBaHa MaTeMaTHYHA MOIETh CYMiCHOTO
MPOrHO3YBaHHs Ta 3a0e3NnedeHHs TOTOBHOCTI pearyBaH-
Hst Ha HC ysBisie coboro 06’ eqHaHHSA MOJIeNi MPOrHo3y-
BanHg HC Ta MOXIMBHX 3aBIaHWX 30WMTKIB BHACHIIOK
Hux (1) i Mmoneni 3abe3neyeHHs rOTOBHOCTI pearyBaHHs

(10)
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Ha HC (10). Bona peanizye NpHHIAI CHCTEMHOTO Tij-
X0y 0 BUpimeHHs npobnemu nonepemkenus HC 3
METOIO HEJIOMyLIeHHs X BHHWKHEHHA a00 MiHiMi3amii
MOKITUBHX HACHiMIKiB.

Ha ocHoBi po3pobrenoi ¢opmarnizoBaHoi MaTema-
THYHOI MOJENI CyMICHOTO MpOrHO3yBaHHSA Ta 3abe3me-
4eHHs TOTOBHOCTI pearysanus Ha HC pospobneno ke-
pyrouuii anroput™ ii peanizauii (puc. 1).

AnroputM™ ckragaeTbes 3 15 61okiB, AKi po3Mirie-
Hi Ha 5 i€papXiYHUX PiBHIX.

[Tepumit piBeHb ckianarTh 610K 300py Ta 06p0b-
K cTaTHcTHHOI iHdopmanii npo HC 3a mestknit mepion
MOHITOpHHTY; 6710k 300py Ta 06pobku iHdopmalil po
YKOMIUIEKTOBaHICTh Miapo3ainis L[3 030poeHHsM i Tex-
HIKOI, TEXHIYHHI CTaH, TAKTHKO-TEXHIUHI Ta eKCIuTya-
TaliHI XapakTepucTHK; Onok 300py iHdopMauii nmpo
YKOMITIEKTOBaHICTE Migpo3ainis L[3 ocoboBum cknamom
Ta iX piBeHb MPOQeciiiHol MiAroTOBK.

Ha npyromy piBHi posmimieni 6Jiok aHamizy iHgo-
pmauii mpo HC B uinomy, 3a Xapaktepom, BUAaMHU, piB-
HAMHE B JepikaBi Ta 11 perionax; 6ok aHanizy indopma-
uii mpo yKOMIUTEKTOBaHicTh migposainis 13 036poen-
HAM | TEXHIKOMH, TeXHIYHWH CTaH, TAKTUKO-TEXHIYHI Ta
eKcruTyaTalliiiHi XapakTepucTHki; 610K aHamisy iHpop-
Mauii mpo yKOMIUIEKTOBaHicTh miaposainis [I3 ocobo-
BHM CKJIQZIOM Ta iX piBeHB npodeciifHol miaroToBKu.

Ha Tperbomy piBHI po3mimeHi OG0k Mporuosy-
BaHHS npoteciB BunukHeHHs HC B 1istomy, 3a xapakTe-
pOM, PiBHSMH, BHAAMH B JiepkaBi Ta ii perioHax; 610k
OLIHKHM TIOTEHIIHHOI TEXHIYHOI CTIPOMOKHOCTI MiPO3-
ninis 13 no aiii npu HC; 610k OUIHKKA yKOMIIEKTOBA-
HocTi Ta mpodeciiiHol MmiaroToBNEHOCTI 0c060BOTO
cknamy migposainis L[3.

Ha wetBepToMy piBHI po3minieHi GIOK MporHo3y-
BaHHA MOXITHBHX 30uTKiB BHacninok HC; 610k ominkm
roToBHOCTI migpo3ninie L3 momo pearyBanus ta JiKei-
nauii Hachiakie HC, martepiansHo-TexHI9HOro, (hiHaH-
COBOTO Ta ITIOJICKKOro 3abe3neueHHs; OJI0K ONTHMI3allii
TeputopiansHux cTpykTyp L3 3 BpaxyBaHHAM cTany
TEXHOTeHHO-TIPUPOHOT HeOE3MEKH PerioHiB.

[T’siTwii piBeHb ckmanaroTe G0k (GopMyBaHHS pi-
WeHHs moxo mii migposxinie 13 3a nmpu3HaueHHAM,
6ok peamizauii il migposminis 13 3a npusHaueHHAM
Ta GIOK OLIHKH e(EeKTHBHOCTI | KOperyBaHHS pilleHb
Ha OCHOBI aHani3y aii miaposainis L[3.

TakuM 4uHOM, KEpYHOUMI aNrOPUTM peanisye po3-
pobGrieHy ¢opmaiizoBaHy MaTeMaTH4Hy MOJAENb CyMic-
HOTO MPOTHO3YBAaHHS Ta 3abe3mevyeHHs TOTOBHOCTI pea-
ryBanHs Ha HC i cknamaetses 3 15 6Gnokis, ski po3mi-
IeHi Ha 5 iepapXiyHuX PiBHAX i 3B’SA3aHi MPAMUMHA Ta
3BOPOTHHUMH 3B’ f3KaAMHU.

Ob6rosopenns

B pesynbrati npoBeeHHX DOCHTIDKEHb po3pobiie-
Ha ¢opmallizoBaHa MaTeMaTHYHa MOJENb CyMiCHOTO
TIPOTHO3YBAHHS Ta 3a0e31eueHHs TOTOBHOCTI pearyBaH-
Ha Ha HC, ska peanizye MpUHUMAN CHCTEMHOTO TiIXOMLY
N0 BUpILICHHS MpoblieMH TonepekeHHs Haa3BHYaii-
HUX CHTYyaliif 3 METOI HEMOMYIIeHHS iX BHHUKHEHHS
abo MiHiMi3auii MoXIMBHX HacmiakiB. [lonepemkenHs
HaI3BUYAWHUX CHTYaliil - 1e CKIagHWil CHCTEMHWMI
TNpolLiec, TOB'A3aHMI 3 aHAJIi30M 3arpo3 BUHUKHEHHS

HC, ix mporHozyBaHHSM Ta 3a0e3nedeHHsIM TOTOBHOCTI
pearyBaHHS MiIPO3IiiB IHBLIEHOTO 3aXHCTY.

@opmManizoBaHa MaTeMaTHYHa MOJENb BKITIOYAE
MaTeMaTHdHi Mopeni nporHosysanHs HC 3a xapakre-
POM, BHIaMH, PIBHSAMH Ta MOXJIMBHX HACITi/IKIiB BHACII-
JOK HUX fIK B AepXaBi B WiJIOMY, Tak i ii perioHax; ma-
TEeMAaTHYHI MOIENi OLIHKH [OTEHUIaNbHOI TEXHIYHOI
CHPOMOYKHOCTI Ta FOTOBHOCTI MiIPO3/iNiB 10 BHKOHAH-
HA 3aBJIaHb 3a NPH3HAYEHHAM, ONTHMATBLHOTO PO3MOi-
1y pecypeiB s 3abe3neueHnst TOTOBHOCTI MiIPO3IiiB,
onTUMizawii TepuTopianbHUX cTpykTyp L3, mporHo3y
BUTPAT KOWITIB, TEXHIYHOrO Ta JIOJACHKOTO 3a0e3neueH-
ua st niksinaniit HC.

[Mopansumi HOCHiDKEHHs B LHbOMY HampsMKy To-
BUHHI OYTH CIPAMOBAHMM Ha OCIIUKEHHs BIUTHBY pi3-
HOMaHITHHX JecTalbini3ylounx (akTopiB Ha TpOLEcH
BHHUKHEHHS Ta po3BUTKY HC B pisHuX perioHax mepika-
BH, MODITBHOCTI ¢l i 3aco0iB 13 3 BpaxyBaHHAM HasfB-
HOCTI 1X Ha TEPUTOPISIX CYCiJIHIX PETIOHIB JAepKaBH.

Bucnoskn

1. Po3pobierHo dopmanizoBany MateMaTHYHY MO-
JeTlb CYMICHOrO MPOrHO3yBaHH: Ta 3a0e3ne4yeHHs roTo-
BHOcTi pearyBaHHd Ha HC, ska ysBnse coborw
00’ etnanns Mozeni nporHosyBaHHs HC Ta MOXITHBHUX
3aBJIaHWX 30WTKIB BHACIIIOK HWUX i Mozeni 3a0e3neveH-
Hs roToBHOCTI pearyBaHHs Ha HC. Lle peanizye npus-
LM CUCTEMHOTO TiIXOMy IO BHpIlIEHHS TNpodieMu
nonepewkenas HC 3 MeTor0 HeZOMYHIEHHS iX BHHHK-
HeHHs abo MiHIMI3aLIi MOKITUBUX HACITIJIKIB.

2. Po3pobneHo kepyrouuii anropuT, sSkuii peasi-
3ye (dopmarizoBaHy MaTeMaTHIHY MOJENb CyMiCHOTO
MPOTHO3YBaHHA Ta 3abe3TeueHHs TOTOBHOCTI pearyBaH-
ns na HC. Moro Bukopucranus nepen6ayae BHKOHAHHS
HACTYMHUX Mpoueayp: 36ip, o6pobka, aHamni3 iHdopma-
uii mpo HC B nepikaBi 3a Jeskuil MorepenHiit mepion
MOHITOPHHTY, PO YKOMIUIEKTOBaHICTh Migpo3minis 13
030POEHHAM 1 TEXHIKOI, TEXHIYHMH CTaH, TaKTHKO-
TEXHIYHI Ta eKCIUTyaTalilHi XapaKTepHCTHKH; TIpo
YKOMIUIEKTOBaHICTh Miapo3ainiB [[3 ocoGoBuM CKiIaaoMm
Ta iX piBeHb MpoeciitHol miaroToBkN; aHaji3 iHGopMa-
uii mpo HC, npo ykomruiekroBanictb migposautis L[3
030pOEHHAM 1 TEXHIKOI, TEXHIYHHH CTaH, TAKTHKO-
TEXHI4YHI Ta eKCIyaTaliitHi XapakTepuCTHKH, NMPO YKO-
MILIEKTOBaHICTh MiApo3AiaiB L[3 ocoGoBum ckiaioM ta
iX piBeHb npodeciiiHoi MiArOTOBKH; NPOrHO3yBaHHA
npoueciB BuHnkHeHHss HC, oUiHKM MOTEHUIHHOI TeXHi-
4HOI cmpoMokHOCTI migpo3ainie L3 mo miit mpu HC,
OUIHKHM YKOMTUIEKTOBAHOCTI Ta mpodeciitHol MmiAroToB-
NieHocTi ocoboBoro ckiamy miaposginis L[3; mporuozy-
BAHHA MOXITHBUX 30uTKiB BHacninok HC, ominku roTos-
Hocti miapo3ainiB L3 miono pearyBaHHS Ta JTiKBinaLmii
Hacnigkis HC, mMaTepianbHO-TeXHIYHOTO, (iHAHCOBOTO Ta
JOJCHKOro 3a0e3neueHHs, ONTHMIzalli TepHTopiaTbHIX
ctpyktyp LI3 3 BpaxyBaHHAM CTaHy TeXHOTEHHO-
NPUPOIHOI HebGe3neku perioHiB Jaepxasw; (opMyBaHHS
pimenHs mozo il migposainis I3 3 MeToro anekBaTHOrO
pearyBanns Ha HC Ta mikBimamii i1X HaclmiakiB, OLiHKH
e(eKTHBHOCTI Ta KOPETryBaHHS PillleHb HA OCHOBI AHATN3Y
Iiit miapo3minie pearyBanHs. Bin ckimamaetses 3 15 6ro-
KiB, fIKi pO3MIlIeHI Ha 5 i€papXivHUX PiBHAX i 3B’A3aHi
NpAMAMY Ta 3BOPOTHUMM JIOTIYHUMHU 3B’ T3KAMH.
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Hueginvna 6esnexa

!

36ip Ta 06pobKka 36ip Ta o6podka indopmauii npo 30ip Ta obpobia indopmauii :

| crarucTHaHol in- yKoMILIeKToBaHicTh miaposainis 3 NPo YKOMILIEKT0BAHICTH M- I
"1 dopmanii npo HC 030POEHHSAM i TeXHIKOI0, TeXHIYHHIT pozaiais L3 ocoboBum ckna- I
3a ieKHi nepioj €TaH, TAKTHKO-TEXHI4HI TAa eKCIIya- JoM Ta ix piBeHs npodeciiinoi !
MOHITOPHHTY TaliiHi XapaKTepHCTHKY NiArOTOBKH :

| I
|

[ e S e S e e e i s s e o e e e s eyt v ' e )

Anani3s ind opmanii
npo HC B uinomy 3a

Anauis ingopmanii npo ykomiiex-
ToBaHicTh migpo3ainis L[3 036po-
EHHAM | TEXHIKOI0, TEXHITHUI
CTaH, TAKTHKO-TEXHI4HI Ta eKc-
NIyaTauifiHi XapaKkTepuCTHKH

Ananiz ingopmauii npo
YKOMILTEKTOBAHICTH Mij-
posainis L3 ecoboBum
CKJIAJIOM TA iX piBeHb npo-
(eciiineoi miaroroBKH

XapaKTepoMm, BHAa-
MM, PiBHSIMH B Jep-
xaBi Ta Wi perionax

Ind opmauis
NOBHA

Indopmanin
MOBHA

Indopmanin
NOBHA

Ouinka noreHuinHol

IIpornosyBanns npouecis
sunukHenns HC B nizomy,
3a XapaKTepoMm, piBHAMH,

TeXHIYHOT CIPOMOKHO-
cri migposainis L3 xo

Oninka yKOMIIeKTOBAHOC-
Ti Ta npodeciiinoi miaroro-
BJIEHOCTI 0COD0BOI0 CKIaxy

BHIAMH B AepaxaBi Ta il pe- niii mpu HC

rioHax

niaposxinis 113

Indopmanis
noBHA

Iudopmanin
NoBHA

Tudopmanis
NOBHA

Tak Tak

o - - e o o ] ] — -

A A A

e ——— -

OuiHKy roroBHOCTI NiApoO3Ri-
nis I3 monxo pearyBanus Ta
aiksigauii Hacaiakis HC, ma-
TepiaibHO-TeXHiYHOro, QpiHaH-
COBOTO TAa JIOACHKOI0 3a0e3-
nevyenns giksiganiit HC

Onramizaniil repuTopians-
HHUX CTPYKTYP UMBLILHOTO
3aXHCTY 3 BPAXyBAHHA CTa-
HY TeXHOTeHHO-TIPHPOAHOI
He0e3neKn perioHis

TIpornoszyBanns
MOKITUBHX 30HT-
ki BHachigox HC

Tndopmanis
NMOBHA

Indopmanin
TOBHA

Tadopmauin

VvV DopvyBaHHA PIllICHHN 00 Ai¥i MiAPO3ALNIB NUBLILHOIO 3aXHCTY 32 NPH3HAYEHHAM

¥ minpozainie 13 3a npusnagennam Ouinka ebeKTHBHOCTI TA KODErvBAHHSA DIillIEHHS

B s e s o S S R G e e G G M G e e S e S G S e G e R M R R S R e S G s G e e e e e e e e
Puc. 1. Kepyrounit anroput™ peatizauii hopmanizoBaHoi MareMaTHHHOT MOJEIi
CYMICHOT0 TMpOrHO3yBaHHs Ta 3abe3rmeyeH s roToBHOCTI pearyBanns Ha HC
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Formalized mathematical model of compatible forecasting and ensuring readiness for emergency situation response
H. Ivanets, M. Ivanets. . Tolkunov, L. Popov

Abstract. Topicality. At present, emergency prevention should be seen as a complex. combined process of predicting emer-
gencies and responding in advance to threats or mitigation. Goal. Development of a formalized mathematical model of joint emergency
forecasting and ensuring emergency preparedness. Method. The formalized mathematical model of joint forecasting and ensuring the
readiness to respond to emergencies is a system of analytical dependencies, which together allow to solve the problem of research. It
implements the principle of a systematic approach to solving the problem of emergency prevention in order to prevent their occurrence
or minimize the possible consequences. Emergency prevention is a complex systemic process related to the analysis of emergency
threats, their forecasting and ensuring the readiness of civil defense units to respond. Results. A formalized mathematical model of joint
forecasting and ensuring emergency response preparedness and a control algorithm that implements the developed mathematical model
have been developed. The formalized mathematical model of joint forecasting and emergency preparedness is a combination of two
interrelated models: the emergency forecasting model and the possible damage caused by them, and the emergency preparedness model.
Conclusions. Formalized mathematical model of joint forecasting and emergency preparedness includes mathematical models of emer-
gency forecasting by nature, types. levels and possible consequences as a result of them both in the state as a whole and in its regions;
mathematical models for assessing the potential technical capacity and readiness of units to perform tasks as assigned. optimal allocation
of resources to ensure the readiness of units, optimization of territorial structures of civil defense. cost forecasting, technical and human
support for emergencies. The obtained results of the research are the foundation for substantiation of organizational and technical
measures for adequate response to emergencies of different nature in real conditions.

Keywords: formalized mathematical model, control algorithm, emergency situation, losses from emergencies. level of
readiness.
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