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BUKOPUCTAHHA EHEPTETUYHOIO NMiaxoay AanA ouiHKU
E®EKTUBHOCTI ®YHKLIOHYBAHHA KOMIMIEKCHOI
ABTOMATU30OBAHOI CUCTEMM MOHITOPUHIY, NONEPEOXEHHA
TA NIKBIQAUII HAO3BUYAUHUX CUTYALIN HA NOKANBbHIA TEPUTOPII

Ha 6asi enepeemuunozo nioxooy, 3 ypaxyeanHsm mepumopiaibHO-4aco8020 po3nooily eHepeill 0dicepell Hebe3nexk
PI3HOL nPUPOOU, PEXCUMIE HCUMMEDILILHOC T HEePEeMUYUHUX MONCTUBOCMEl TOKAIbHOI mepumopii, y pobomi pos-
POOIEHO NPUHYUN OYIHKU eheKmUHOCMI (DYHKYIOHYBAHHS KOMNIEKCHOIL cucmemu MOHIMOPUHZY, NONePeOdCeH s ma
aixsioayii naossuuatinux cumyayiu (CMIL/I HC) 3a ymog ichyearHs pizHo20 pooy NOXUOOK GUAGICHHSL HeDe3NeK.

Knrouosi cnosa: enepcemuunuii nioxio, oxcepeno nebe3nexku, mepumopiaibHO-4acosuli po3nooil, J10KAIbHA
MepUmopisl, eHepeemuKa HA036UUAIHUX CUMYaYill, KOMNJIEKCHA CUCMeMa MOHIMOPUHZY, NONEPEONCeHHL Ma NiKGi-
oayii HAO36UYATIHUX CUMYayill, NOXUOKA 8UsGNCHHS HeDe3NeK.

BecTtyn

OOrpyaTyBaHHsi mpodaemMu. Ha psny 3 BupiiieH-
HSIM CBITOBOi MpOOJIEMH MOHITOPWHTY HaJ3BUYalHUX
curyauiii (HC) Ha piBHI aepikaB-JiepiB, Il TEPUTOPIL
Ykpaidu € akTyaJbHOI HEOOXITHICTh TEXHIYHOI pearti-
3amil 3aXO0/iB MONEPEHKEHHS Ta HEJOMYIIEHHS BIUIUBY
HeOe3meyHnx (hakTOPiB Ha IPOIEC KUTTEMISLITLHOCTI
HaceleHHs Ta (YHKIIOHYBaHHSI Pi3HOTO poay 00’ €KTiB
Ha TepUTopii nepxkaBu. OCOOIUBICTIO BHPINICHHS ITi€T
npoGyieMu Uit YKpaiHU € BiJCYTHICTh BJIACHUX IITY4Y-
HUX CYIYTHHUKIB 3eMIIi I PO3MillIEHHs 3aC00iB IUCTa-
HIIHHOTO KOHTpONto Tepuropii. ToMy BHHUKae HeoO-
XigHICTh cTBOpeHHs KomiuiekcHoi CMITJI HC mpupon-
HOT'O, TEXHOT'€HHOI'0, COLIAIBHOIO Ta BOEHHOTO Xapak-
Tepy 3a MPHUHIMIIOM TEPUTOPIAJILHOTO PO3MIILIEHHS 3a-
co0iB koHTpoIto dakropis HC.

AHani3 octaHHix gociigxkeHb. CTBOpeHHS KOM-
tiekcHoi TepuropianbHoi CMIII HC B YkpaiHi ocHo-
BYEThbCSl Ha JIeKiNbKOX (hakTopax. [To-mepuie, ocHOBOO
cuctremu CMIII HC € cximagoBa yacTHHA KITaCHYHOTO
KOHTYpY ympaBiiHHsa (puc. 1), sika 3abe3meuye 30ip,
00poOKy ¥ aHami3 iHGOpMAIIii, MOJCITIOBAHHS PO3BUTKY
00CTaHOBKHM Ha 00’€KTi yrpaBiiHHs Ta po3BuTky HC Ha
JIOKaNbHi# Tepuropii [1 — 5].

Tak, orpumaHa 3aco0aMU KOHTPOJIO HEPBHHHA
inpopManist mpo Qakropu HeOe3NMEeKH Ha JIOKAIBHIH
TepuTopii (MicTo, perioH, JepkaBa) abo Ha MOTEHIIHHO
HeOe3nmeyHoMy 00’ekTi 1o Kabensx abo pajioKaHay
TPAHCIIOETHCS IO MPUCTPOIB APYroro piBHSA, SIKi MpHU3-
HaueHi BUKOHYBaTH 0OpOoOKy oTpuMaHoi iHpopMarii ta
MIPE/ICTABIATH i1 Y BUTJISII, HEOOXiJHOMY JIsl TPETHOTO
piBHs. OOpoOka orpumanoi iH(opmalii MOke BUKOHY-
BaTHCS SIK B OTHOMY MICIIi, TaK 1 Ha JIEKIJIbKOX, 3aJI€)KHO
BiJl KOHKPETHOI CUCTEMH MOHITOPHHTY Ta PO3MIpiB KO-
HTPOJILOBAHOI HEI JIOKAJIbHOI Teputopii. OOpobiieHa

iHdopMallist y BiANOBIAHOMY BUINIAII HAJAXOIUTH Ha
TpETili piBEHb, 1€ BUKOHYEThCS 11 aHAI3 Ta CHCTEMAaTH-
3alisl JaHUX, Ha OCHOBI 4OI'0 POOWTHCS BHCHOBOK ITIPO
cTaH HeOe3IeKH JOKAIBLHOI TepUTOpIi.
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Puc. 1. Cxema CTpyKTypH NpOIIECiB MOHITOPHHTY,
nionepepkernst Ta JiikBiganii HC sk 3aco0iB ynpaBiiHHS

Oco0aUBO BaKIUBO I 3a0€3MeUeHHS IIBUAKOMIT
CHUCTEMH BHKOPHUCTaHHS aBTOMAaTH30BaHHX 3aco0iB 00-
poOku iHdoOpMarlii, sike 3HAYHO TPUCKOPUTH NPOLIECH Ha
JIPYroMy Ta TPETbOMY DIiBHAX CHCTEMH MOHITOPHHIY,
JIO3BOJIUTH CTBOPUTH €JICKTPOHHI, TOCTYIHI B peasibHO-
My Maciitadi yacy, 6a3u JaHUX Ta 3HaHb.

BuKOpHCTaHHS BiAIIOBIAHUX MATEMAaTHYHUX METO-
IIiB TO3BOJIUTH HA OCHOBI OTPHUMAaHOI iH(poOpMAIli y Bij-
HOCHO HETPHBAJI TEPMIHH Yacy BUKOHATH MOJICITIOBAHHS
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HeOe3MeuHol cuTyallii, MPOrHO3yBaHHs il PO3BUTKY Ta
PpiBHs, BiOOpa)kaTH MPOrHO30BaHy JWHAMIKY KaTtacTpo-
¢iunux noxii rpadivHo (y TOMy YHCHi KapTorpadivHo).
JHpyra iHdopmarmiiiHa crcTeMa € CHCTEMOIO IIiITPUMKH
yxBajieHHs1 pimenHs. Ocoba, 1o npuiiMae pillleHHs, BU-
3HaYa€ OIMH a0o0 JIEKLIbKa KPUTEPIiB, BIAMOBIIHO 10 SKHX
3MIHCHIOETHCS IIPOTHOCTUYHE MoJieNtoBaHHs po3BuTky HC
Ta BUPOOJISIIOTHCS BapiaHTH YIPABIIHCBKHUX PIllIeHb, SIKI
O0IpYHTOBaHI BIATIOBITHUMH PO3pPaXyHKaMH. 3 HaOopy
BapiaHTIB yNpaBIiHCHKUX pillleHb 0coda 00Mpae oH, abo
3aj1a€ 1Ie JOAATKOBI KPHUTEPIi, BIMIOBIAHO O SKUX BUKO-
HYETHCSI MOJIENIOBAHHS Ta PO3POOKA YIPaBIIHCHKHX pi-
IIIeHb, CIIPSIMOBAHMX HA HEIOMYILIECHHS pO3BUTKY HeOe3Ie-
KU 10 piBHA Karactpodu. SIKiio k Karactpodu Bke He
YHUKHYTH, TO pO3pOOKa YIpaBIiHCBKHX PillIeHb CIIPSIMO-
BaHa Ha MIHIMI3aI[}0 HACIIKIB BiX Hel. 3aTBEpHKEHE 0CO-
0010, 1110 IPUHAMAE PILIEHHS], PIllIEHHS HaXOAUTh JI0 CUC-
TEeMH BHKOHAHHS PIllIEHHS], Jie BUKOHYEThCS Horo (opma-
JTi3aris Ta JOBEIEHHS 10 BUKOHABIIB. 3MIHH CTaHY JIOKa-
JIBHOI TEPHUTOPIi Ta 3MiHU CTaHy HeOe3NeK! Ha Hill BUKIIH-
KaTUMYTh 3MiHH Y BETMYMHAX BHMIPIOBAaHHUX MapaMeTpiB,
0 (hiKCYIOThCS MPUCTPOSIMH KOHTPOITrO. [lomasnbiie Mo-
JIEMIOBaHHSI TIOKa)ke €EKTHUBHICT BUKOHAHHS YIIPaBIIiH-
CBKOT'0 PillIeHHSI — KOHTYP YIIPaBIIiHHS 3aMKHYBCSI.

[Mo-nmpyre, MpaBoOBi OCHOBU Ul CTBOPEHHSI CHUCTE-
mu CMIUI HC B Ykpaini 3akpimieHi B 3aKoHax Ta iH-
IIMX MiJ3aKOHHUX aKTaX, SIKi IPyHTYIOTbCs Ha MixHa-
poaHiii mpaBosiii 6a3i [6 — 10].

[To-TpeTe, MarepiaabHO-TeXHIYHA 0Oasa I CTBO-
pennst cucremu CMILI HC Britouae ¢yHKIIOHYIOUI B
VYkpaiHi CHCTEMH TiIpOMETECOPOJIOTIYHOIO IPOTHO3Y,
CHCTEMU CEHCMIYHOI'0, EKOJIOTIYHOro, paiiamiiHoro
MOHITOPUHTY Ta CHCTEMH HaBiralii Ta Oe3rexku Ha aBia-
LiifHOMY, 3aJII3HUYHOMY, aBTOMOOUIBHOMY Ta Maricrpa-
JIBHOMY TpaHcIopTi ¥ inmm [11 — 15].

BigkpuTuM 3aiMInaeTbcsi MUTaHHS MIOAO OLIHKH
MOTY)KHOCTEH JiepKaBH JJIsl 3a0e3reueHHs e(peKTHBHOTO
(YHKI[IOHYBaHHSI KOMIUIEKCHOI TE€PUTOPIaNbHOI CHCTe-
Mu CMIDT HC Ha BCiX YOTHPBHOX PIBHSX JKHTTEIISUTb-
HOCTi (00’€KTOBOMY, MICIICBOMY, PETiOHAIBLHOMY Ta
JIepKAaBHOMY) B PEKUMaX MOBCAKIACHHOrO ()YHKIIIOHY-
BaHHS, ITiJIBUIIEHOI TOTOBHOCTI, Ha/I3BUYAiHOI CUTYyaIlii
Ta HaJ3BUYaHHOrO cTaHy. [lepcrieKTHBHUM KPOKOM IIO-
0 aHalizy edexkTUBHOCTI (DYHKIIOHYBaHHS TaKoi CHC-
TEMU € 3alPONIOHOBAHUI aBTOpamMu y pobortax [16, 17]
CHCTEMHUI Miaxia Ha 0a3i OLIHKM CHiBBiIHOIIEHHS MiX
pyiniBaumu eneprisimu HC Tta eneprieto CMIII HC
IS BUSBJIEHHS Ta JiKBimanii 1ux HeOe3nek. TakuM 4u-
HOM, HEOOXiTHICTh PO3BHUTKY Ta y3arallbHEHHS IUX Ysi-
BJICHB JI03BOJIMIIO (DOPMYIIIOBATH METY Ta 3aJadi Hallo-
TO JIOCIi/PKEHHSI.

NocTtaHoBKa 3apadvi Ta il po3B’si3aHHS

MeTor0 JOCHIPKEHHS € PO3BUTOK CHEPTeTHYHUX
ysBJIEHb NPO CTaOUIBHICTD (DYHKLIOHYBaHHS TEPHUTOPII
VYkpaiHu npHu BUIAIKOBOMY IMPOSIBY Y TPOCTOpPi Ta dYaci

pi3HOro poamy mKepen HeOesrek, iX aectaOuTi3yrouoro
BIUIMBY Ha YMOBH JKUTTEAISUILHOCTI Ta (YHKIIOHYBaHHI
CMIUI HC. Ha 0a3i ixei eHepreTH4HOro miaxomy y po-
6orax [16, 17] Hamu 3aKiajieHi ysBICHHS TPO JIOKAJIbHY
TEPUTOPIO 3 TUHAMIYHIUMHU PO3MIpaMH, SIKI 3MIHIOIOTHCS
BiJl TOUKHU mpocTopy (TKCeNro) 0 piBHSA 00’€KTa, MicCTa,
perioHy Ta Bue. ['0oBHIM (hakTOpPOM OLIIHKH HeOe3Ie-
KU TaKoi JIOKAJIbHOI TePUTOpIi € PyHKI[IOHAIbHA ITOBEPX-
Hl, BUITKJIOCTI SIKOT BiJIOBIJAIOTh PIBHSIM HEOE3IEKH.
MopenpHe TpencTaBiIeHHS MPOLECIB 3apOKEHHS
mokepen HC Ta iX TepuTOpialibHO-4acoBOro pO3IOLTY Ha
JIOKAJIbHIN TEPUTOPIi MPEICTaBICHO HA PUC. 2, A¢ JKepe-
JIO IHTErpabHOI HEOE3MEKH B TOUII A(x, y,z) JIOKaJIb-
HOI TEepHUTOpii HEiHIHHO 00’€MHYye JKepena MPUPOTHOI
nedesneku [18 — 20]: 1" — mpouecu y atmocdepi; 2 —
nporecu y 6iochepi; 3’ — mpouecu y mitocdepi; 4’ —
IporiecH y rifapocdepi; JKepeaa TeXHOTSHHOT HeOe3meKku
[21]: 1" — aBapii Ha MPOMHUCITIOBHX 00’ €KTAX i TPAHCIIOP-
Ti; 2" — BuOyxu; 3" — noxexi; 4" — BUBIILHEHHS iH-
LIMX BUJIIB €HEPTil; JKepena colianbHol Hebesneku [22]:
1" — mcuxosoriudi 0coGIMBOCTI 0COOM M 0COGIUBOCTI
BUXOBaHHs, 2" — HECTIPUATIMBE MOJOXKEHH ocobu; 3"
— colliaJibHa HECTPaBeLIUBICTh, 4" — HANPYKEHICTh Y
MDKIPYIIOBHX, MDKKOH(ECIHHMX 1 MDKHAIlOHaJIbHUX
CTOCYHKaX; 5" — HEraTHBHi COIIiaNbHi MPOLECH, 1110 MPH-
3BOMITH 1O DPyWHYBaHHS €THYHMX 3acajl, COIialbHOI
CTIMKOCTI 0COOM Ta 3aKOHOCITYXHSHOCTI; JpKepesia BOEHHOL

nebesneku [23]: 1"""' — HasBHICTL roCTpHX CyMEPEYHOC-
Tel, pO3B’sI3aHHS SIKMX € MOYKIIBUM JIMIIE i3 3aCTOCYBaH-
HAM BOeHHOI cumy; 2" — HasBHICTEL y omHiei i3 cTopin

JIOCTaTHBOI KUIBKOCTI BIMCBKOBMX CWJI 1 3aco0iB A
PO3B’sI3aHHS CYMEPEeYHOCTI Ha CBOKO KOpHUCTh abo 37at-
HICTb JIEpYKAaBH CTBOPUTH TAKi CHITH B MepcrekTusi; 3’ —
HAasIBHICTB Y JIIEpiB 200 ypsIiB MONITUYHOI BOJII Ta Pillry-
YOCTI MITH Ha 3aCTOCYBAHHS CHJIM, 37IaTHOCTI BUKOPHCTO-
BYBaTH 30pO¥HI CHJIM JUISl BUPIIIEHHS MOXJIMBOTO KOH(-
mikTy; 4""' — HasBHICTH HAJIMHUX COIO3HHUKIB cepel Iep-
KaB, iX Koamiuiii abo iHmMX CyO’€KTIB BIFCHKOBO-

e

MOJITUYHUX BiHOCHH; 5" — CHpHST/IMBI T€OMOMITHYHI
YMOBU Ta peaibHa (ab0 TIPOrHO30BaHA) BIHICHKOBO-
MOJIITUYHA OOCTAHOBKA U1 31MCHEHHS BIMCHKOBMX aKIIii.

CraH craOinbHOCTI (DYHKIIOHYBaHHS JIOKaJIBHOI
Teputopii B ymoBax nposisy HC mpupomHoro, texso-
TEHHOT0, COILIaJIBHOIO Ta BOEHHOTO XapaKTepiB i (yHK-
rionysanHs cucreMu CMIII HC — Foyrmc , Moxih-
BO, 0a3yIOUMCh HAa OCHOBHHX ITOCTYJIaTaX Teopii Karact-
poo i cunepreruxu [24 — 27], 3anucarty sk

Tpup. _ cTTpup. Ulprp.

Kye™ =fuc (Fl'IpHp.’ Frexa» Fon» Froen.» FC]\/H_UTHC)’
Texn. _ oTexi. Tex,

Kpe" =fpc (Fl'lpﬂp.’ Prexs.» Foon» Faoen.» FC%H{C)’ (1)
Corr. __ Corr. E oL,
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JlokajabHa
TepuTopist

Puc. 2. MogenbHe npeacTaBieHHs IpoIECiB
3apOKEHHS Ha JIOKAIBHIHM TepUTOpii
mxepen HC pisHOTo moXoKeHHS

e Ky KE‘%‘“ , Kg‘():“ , KE%eH — KiJIBKiCHI MOKa3-

Hukn BuHMKHeHHS HC MIpUpOAHOTO0, TEXHOI'CHHOIO,

fl'IpHp. TexH.
HC

COIIaJIbHOTO Ta BOEHHOT'O XapakIepy; , the s

fCOI.I. Boen.
HC > “HC

THUBOCTAMHU JIOKAIBHOI TepuTopii 10 npossy HC mpupo-
JTHOT'O, TEXHOI'€HHOT'0, COIIaJIHbHOTO Ta BOEHHOT'O XapaK-

Tepy; annp., Frexn. » Fcon.» FBoen. — MPUPOJHI, TEXHO-

— (YHKIIIOHAH, sSIKI BU3HAYAIOTHCS BIIAC-

TeHHI, collialbHi Ta BoeHHI kepena HC,; Fg&?th,

TexH. Cor. Boen.
FCMl'IJ'IHC ) FCM]'[J'[HC P FCM]'[J'[HC - (byHKHII CUCTEMHU

CMIUI HC B ymoBax mpossy HC npuponHoro, TexHo-
T€HHOT0, COIiaJIbHOI'O Ta BOEHHOI'O XapaKTepy.
Basyrourice Ha 3anponoHoBaHOMY y poboTax [16,
17] eHepreTH4HOMY MiAXOAI HIOAO OLIHKU TPOSBY pi3-
HOI'O0 POy JpKepen HeOeslek 1 IX JecTabili3yrouoro
BIUIMBY Ha YMOBHU >KHTTEIISUIBHOCTI, y poboTax [28 —
40] mpoBeneHi CIpoOM PO3B’SI3aHHS CHCTEMHU PIBHSIHb
(1) momo ananizy HC mpupogHOro Ta TEXHOI'CHHOrO
xapakrepy. Tak, y podotax [28 — 33] aHani3 yMOB BU-
HUKHEHHS Ta po3BUTKY ukepen HC npupogHoro xapax-
Tepy HPOBEAEHI HAa OCHOBI JOCIIIKEHb SHEPreTHYHUX
MPOLIECiB BUHUKHEHHSI Ta PO3IMOBCIOKEHHS CEHCMivHOT
HecTaOlIBHOCTI 10 3eMHiH Ky Ta iX BIUIMBY Ha CTaH
celicMivHOI HeOe3IeKH TepuTopii YKpainu.
JlocimimKeHHs] BUKOPUCTAHHSI €HEPreTUYHOro Mijl-
XOJy /IO OLIIHKH PiBHSI TEXHOT€HHOI HEOE3MEeKH TEePUTO-
pii Ykpainu npoBeneHo y podorax [34 — 40], ae 3a mo-
MIOMOT'OI0 T€OMETPUYHHX YSBIIEHb TIPO TEPUTOPiaIbHUIM
PO3TONLT MOTCHIIIHHO HEOE3MEYHUX 00’ €KTIB 1 MOXKIIU-

BOCTI HAaKJaJeHHS EHEPreTHYHHX 30H ITiJBHIICHHOI
HeOe3IeKu, AKi (OPMYIOTBCS HABKOJNO ITMX OO0 EKTIB,
BcTaHOBJIEHI ymoBHU (opmyBanHs HC BHYTpI JIOKaIbHOI
teputopii [34, 35] Ta mpoBeneHo OaratodakTopHUIt
CTaTUCTUYHMI aHaii3 Oe3MeKH >KUTTEIISUILHOCTI Hace-
JIeHHsI YKpaiHU B PEXUMI MOBCSKICHHOTO (DYHKIIOHY-
BaHHA Ta B ymMoBax mnposisy HC TeXxHOreHHOro moxo-
moxenns [35 — 40]. JlonaTkoBo J0 mboro y podorax [41,
42] npoBelcHI OIIHKM BiIHOCHOI IHTEHCHBHOCTI MIiX
HC npupoaHoro ta TeXHOr€HHOT'O XapaKTepy.
[omanpmioro po3BUTKY PO3POOJIECHUH Yy BHUIIISII
cucreMH piBHSHB (1) Ta cXeMaTHYHO MpeACTaBIeHUH Ha
pHc. 2 miAXix A0 OLIHKH PiBHS HEOE3NEKH JIOKaIbHOI
TepuTopii HaOYB IPU OIHII €HEPreTHYHOI e(heKTUBHO-
cTi (DyHKLIOHYBaHHS CHCTEMH MOHITOPHHTY, IOIepe-
JokeHHs Ta ikBinamii HC npupomHoro ta TeXHOreHHOro
XapaxkTepy. YMOBH IIOBCSKIEHHOTO (DYHKIIIOHYBaHHS
JIOKAJIBHOI TEPUTOpPil BU3HAYAIOTHCS, Y BiJIOBIAHOCTI
IO 3aMpoIOHOBAHOrO y podortax [16, 17] Ta mpoimgroct-
POBAaHOrO Ha pHC. 3 EHepreTHYHOro MiJXOAY, PiBHEM
MIPUPOJTHO-TEXHOT'€HHOTO EHEPreTUIHOr0 OaaHCy:

Eo(SyrsT)=E" (Syr, T)+ET (Spr.T), ()
ne EM(Syr,T) — ycepemuena no nokamsHiit Tepuropii
(Syt — muomra nokanbHOI TepuTopii) Ta yacy (T ) Be-
JIMYMHA €Hepril IPUPOAHOTO XapaKTepy; ET (S JTTsT) -

ycepe/iHeHa 110 JIOKaJIbHINM TepUTOpIii Ta Yacy BeIMYUHA
€Heprii TEXHOreHHOT0 XapaKTepy.

Kocmocgepa

TexHochepa TlosepxHst
3emHoi Kymi

(«PiBerb MOPSI»)

Comiochepa

Biocdepa
Hanpa 3emui

Puc. 3. IIporiecy, 1110 MPOTiKAOThH
Ha JIOKAJIBHIH TepuTopii

Cyma notokiB eHepriit kocmiunoro ( Ex (SHT,T) )
Ta BHYTpIIIHBO-3eMHOr0 moxo/mxkeHHs (Epjs (SHT,T))

(opMye BEIMUMHY €HEprii NPUPOIHOTO XapakTepy, sKa
3a0e3neuye MpOTiKaHHS OIONMKIIB PI3HUX IO PiBHSIM
CHCTEM KHUTT€3a0€3MeUeHHS JIOKAIBHOI TEPUTOPII:

E" (Sar-T) =11Ek (Snr-T)+72Ep3 (Sur.T) . 3)

185



Cucmemu 0opooku ingpopmauii, 2016, eunyck 1 (138)

ISSN 1681-7710

Ie y; Ta Y, — KoedilieHTH, SIKi XapaKTepu3yroTh (pi3u-
KO-XIMIiYHi BJIACTUBOCTI atMocdepu i TepuTopii Ta BH-
KJIUKaHI IIMM Bapiallil IIOTOKIB €Heprii.

Bennuuna eneprii Ey (S HT’T) Mae€ BUTTIAL:

Ex (Sur.T)=Pg T, 4)
e Py =Ily -Sjyp — MOTYXHICTh eHeprii Bin Jkepena
«Kocmocpepa»; Iy — rycruHa HOTOKy eHeprii i3 Koc-
Mochepu. Ilin kocMocheporo po3yMieTbesi HABKOIO3e-

MHHU#H, OJIMKHIN Ta qanmbHii kocmoc [18].

Benuuunoro exeprii Eps (SYKP',T) e

Ep3 (Syr>T)="Pp3 T, o)
ne Pgz =Ilg3 Sy — mOTyXHIiCTh eHeprii Bix mIKepena
«Hanpa 3emni»; Ilgz — rycTuHa MOTOKY €Heprii i3 Haap

3emuti.

VY3arajipHeHy CXeMY BUKOPUCTAHHS SHEPrii TEXHO-
TCHHOr'0 TOXOJDKEHHS B Iporeci (yHKIIOHYBaHHS JIO-
KaJIbHOI TePUTOPIi MPEACTABICHO Ha pUC. 4, Jic SHEepris

T .
TEXHOINeHHOI'0 IoXOo/mkeHHS E (SHT’T) € IIOX1JHOIO

€Heprii MPUPOJHOTO TOXOKEHHS y Pe3yabTaTi JisuTb-
HOCTI TEXHOTEHHOI'0 CepeqoBHUINa. ToMy, TEXHOr€HHO-
€HepreTUYHI YMOBH ITOBCSKIEHHOTO (DYHKI[IOHYBaHHS
JIOKAJIBHOI TEpUTOpii Ta MpOsIBY Ha Hi TEXHOTEHHOI
HeOe3MeKn MOXIIMBO OOIPYHTYBaTH piBHEM eHeprii

T U .
E (S HT:T) , sIKa € CYMOIO €HEpTill pi3HUX BHJIB MAJINB
1 €IIEKTPUYHOI eHeprii, sIKi CIOKUBaAIOThCs. ToMy, Benu-

ymsa BT (SHTsT) Mae BUIJISL

T
ne Ep (Syr,T) — enepris mamusa; Eg (Syr,T) — exe-
KTpUYHA E€Heprisi, SKy BUPOOJIEHO Ha Ti/Ipo, TEIUIOBHX i
aTOMHHUX CTaHIIAX Ta IHIMMHU crocobamu. OTprMaHa

TAKUM upHOM eHepris E! (Syr.T) BuTpauaethes Ha

3a0e3MeUeHHS KHUTTEMISIIBHOCTI COIIATIBHOTO Cepero-
BUIA Ta (YHKIIOHYBaHHS TEXHOT'€HHOTO CEPEIOBHIIA
(6e3moceperHBO a00 Yepe3 ColliabHE CePEIOBHIIIE).

EHEPT'IA TEXHOTEHHOI'O TOXOKEHHSA (E™(Sr,T)) |

Engrisl KUTTEAISITBHOCTI s g PEXXUM I PE)KI/IN! o
COLIaNbHOTO CEepEIOBHILA E.' [} MOBCSKAEHHOI'O HAI[3BI/I‘IAI/IHOi E:
= EE ®YHKIIIOHYBAHHS | CUTY AT =5 000 meemme——= -
= z = —>!
= | .s COLIAJILHE £g5 | &2 | COWAJTHHE |
SEEE! CEPEJIOBUILE EE8 Exz | CEPEJOBHINE |
= R | = —>! |
£ |zt 2 S EEEE Bt
= [e& 1
AEE =5 | 2
58 = T =
=1 '2‘% 5E| 3 g H-> Mincncrema CUCTEMA MOHITOPHHI'Y, . HematepianbHuii
E g s 2 % 2 E MOHITOPHHTY T2 l'lOl'lEPEI[)KEH.HH TA mr'l::;’;:;"l'_lac 30HTOK
3
g 88 < c g g 45| monepenxenns HC JIKBIIALII HC
£ TEI72
=
=
I
PyiiniBni coTETETETY
Ionepenni gaxropn I HC . ! !
TEXHOI'EHHE paxropn HC | TEXHOTEHHE |
HC TexHorennoro T TEXHOI'EHHOT'O TeXHOreHHOro | CEPEJOBHILE |
CEPEJJOBUILE Xapakrepy XAPAKTEPY sapakrepy > |
EHEPTISI ®AKTOPH I . u
MPHPOIHOTO EKOJIOTTYHOI ~ |<—% | Marepianmmii
MOXO/KEHHS HEBE3MEKH 30uTOK
T \L l_l .(l) I HC PyﬁHiBHi %l—_________l
onepenni paxropn dakropn HC T MPUPOJHE |
MPUPO/HE HC npupoanoro HPUPO/IHOTO npHpoanoro | CEPEJOBHMIIE |
XapaKT XAPAKTEPY PHp A b
CEPEJIOBULIE apakTepy | xapaxTepy . I oo
Exostoriuni I Ipupoani

HACTIIKH

HACTIIKH

Puc. 4. Cxema nepeTBOpeHb €Heprii TEXHOICHHOT'O IIOXOPKEHHS B IPOLIEC] JKUTTEIISUTLHOCTI JIOKaJIbHOT TEpUTOPIT
Ta (YHKIIOHYBaHHS CHCTEMH MOHITOPHHTY, nonepepkeHHs Ta JikBiganii HC y pexxiuMax MoBCsIKISHHOTO
(YHKI[IOHYBaHHS Ta Ha3BUYAHHOI CHTYaIlil

[To3UTHBHUI B3aEMO3B'SI30K MK COLIAJBLHHUM 1 Te-
XHOT'€HHHM CEpEeJIOBUILIAMH CIIPSIMOBAaHUI Ha 3abe3re-
YCHHS JKUTTEIISUTBHOCTI COIIIyMIB COIIAJIBHOTO Cepero-
BUIIA Ta QYHKIIOHYBaHHS TEXHIYHOI CKJIaOBOi TEXHO-
TEHHOTO CEPEJOBHIIA B PEXUMI TOBCIKICHHOTO (pYHK-
LIOHYBaHHS JIOKAIBHOI TepuTopii. OKpiM 1bOTO, y pe-
JKUM1 TIOBCSIKICHHOTO (DYHKI[IOHYBaHHS iCHY€E 3BOPOT-
HUH 3B'SI30K MK TE€XHOI€HHHUM 1 TPUPOJHUM Cepeno-
BUIIAMH y BHIJIS/II EKOJOTIYHOIO HABAaHTA)KEHHs Ha

NIPUPOJHE cepenoBHIIe. Tak, y peKuMi HOBCIKIEHHOTO
(YHKI[IOHYBaHHS JIOKaJIBHOI TEPHUTOPIl BHSBISIOTHCS
YMOBU BUHHUKHEHHS TIOIEPEIHIX YMHHUKIB HEOE3IeK i
iX po3BuTOK 110 piBHA HC TeXHONEHHOTO Ta HABITh MPH-
POIHOro Xapaktepy. TakuM YMHOM, BUHHKHEHHS Pi3HO-
ro pony HC cnpusie nepexony 3 peKumMy MOBCSIKIEHHO-
ro (yHKIIOHYBaHHS B PEKUM HaJ3BUYaHHOI CHTYyaIli.
Ilin wac mepexomy B PSKUM HAA3BUYANHHOI CHTYyamii
BHHUKA€E 3BOPOTHUI 3B's30k Mixk HC, 110 BUHMKIH, Ta
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CKJIaJIOBMMU JIOKAJILHOT TEPUTOPIT Y BUMIISAI pyHHIBHUAX
(dakTopiB, SAKi HETaTHBHO BIUIMBAIOTH Ha MPHPOJHE,
TEXHOTEHHE Ta ColliajbHe cepeloBHIIa. Pe3zynbraTom
TaKol HEraTUBHOI il € JecTadinizamis B MPUPOTHOMY,
TEXHOT'€HHOMY Ta COLIaJIbHOMY CepeJOBHIIAX, 110 MPH-
3BOJIUTH JI0 TPUPOJHUX HACHIJKIB, MaTepialbHOroO Ta
couianbHOro (HemarepialbHOr0) 30UTKY.

TexHOreHHEe cepeoBHIlIe HAOYBae OCOOIHMBOrO iHTE-
pecy, OCKIIBKU 00'€THY€E Pi3HOrO POy MOTEHIIIHO Hehe3-
NevHl 00’€KTH, MISUIBHICTh SKMX CHPSIMOBaHA SIK HA 3710-
OyTTS eHeprii TeXHOTCHHOrO IMOXOKEHHS, TaK 1 IHIIMX
MPO/IYKTIB TEXHOTEHHOT'O TIOXO/DHKEHHS, 0€3 SIKNX HEMOX-
JIMBO B Cy4aCHHX yMOBaX >KHTTE SUTbHICTh COLIYMIB.

TakuM 4MHOM, iCHY€e 3aMKHYTHH LUK 3100yTTS Ta

BUKOPUCTAHHSA ET (S JTT:T) , B pE3yJbTaTi SIKOTO Bif0y-

Ba€ThCsI TEHEpaIlis Pi3HOr0 poay HeOe3mek. Y 3B'A3Ky 3
1M, 3 METOI 3amobiraHHs BuHUKHeHHIO HC pi3HOi
MIPUPOIH, a TAKOXK 3MEHIIEHHSI €Heprii IX HeraTHBHOTO
BIUIMBY Ha (YHKIIOHYBaHHS JIOKAJIBHOI TEPHUTOPII,
JIIOJICTBO TOCTIMHO TpaIfoe Haj MpoOJIEMOIO ITiJBH-
IICHHS CS(QEKTHBHOCTI 3axXOiB IMOA0 3a0e3IcucHHS
PaHHBOIO MOHITOPHHTY monepenHix unHHUKIB HC Ha
erami iX 3apo/KEHHs, HEJONYLIEHHS iX PO3BUTKY 10
piBHs Macirabroro HC, a Takox Jiokajizalii Ta JIikBi-
namii HC, 1110 BUHUKIIN, 3 METOIO MiHIMI3alii HACTiAKIB.
B ocHOBy peaizaiiii 3aX0/iB IIOAO0 IiABUIICHHS PiBHS
0e3MeKy KUTTEMISIILHOCTI y podorax [16, 17] 3akmane-
Hi TPUHLIUNN PALiOHAIBFHOTO BHKOPUCTAHHS EHeprii
TEXHOT€HHOTO MOXODKEHHS Ta KpuTepii e(heKTHBHOCTI
Nepepo3NoiNy BUPOGIEHOi eHeprii E ' (Syr.T) mixk
COLAJIbHO-TEXHOT€HHUM CEPEOBHIIEM 1 TiJICHCTEMaMHU
MOHITOpUHTY, TonepepkeHHst Ta JikBigaunii HC B pe-
KMMaxX TOBCSKICHHOrO (DYHKIIOHYBaHHS Ta HaJ3BH-
yaifHOI curyanii. Tomy, mst peanmizanii 3axoniB 3a0e3-
MIEYCHHS BiTOBITHOTO PiBHS OC3MEKU KUTTEMISITLHOCTI
Ha JIOKaJIBHIA TepUTOpii KOMIUIEKCHa TepUTOpiasibHA
cucrema CMITJT HC mae, six npuBeaeHo Ha puc. 4, Mill-
HUI eHEepreTUYHUI B3a€MO3B'SI30K M’k BAHUKHEHHSIM Ta
HeratuBHUM MposiBoM HC Ta ehexkTuBHICTIO caMoi cuc-
Temu Oe3nieku. EdpexTrBHa peanizaiis Ta HagIHHICTh

(YHKI[IOHYBaHHSI cUcTeMH Oe3nekn HeMOXJuBa 0e3
BIJIMIOBITHOT CHEPTETHUYHOI IMiATPUMKH, aJCKBAaTHOI PiB-
HSM 1 xapakrepy 3arpo3. OLiHKY €HepreTHYHUX BUMOT
10 epeKTUBHOCTI (PYHKIIIOHYBAHHSI KOMIUIEKCHOI TepH-
topianbHoi cuctemu CMIIJI HC npupoaHoro ta TexHo-
TEHHOT0 XapaKTepy MPOBEICHO Ha OCHOBI HMOBIpHICHO-
r0 MaTeMaTHYHOTO MOJIEITIOBAHHS, SKE€ BHKOPHUCTOBY-
€ThCS B 3aJlayax ONTHMI3alii pi3HOro pomay cucreM [43
— 45]. Tak, mms CMIUI HC, sika mpaiioe y pexumi aB-
TOMaTHYHOTO BUsBJIEeHH: mkepen HC, BiacTuBi moxuo-
KH JIBOX POIIB (IuB. Tabm. 1):

— Tepumoro poiy — XuOHa TpHBOra IpO HasB-
HICTh HEOE3ITEKH:

a=P(2/Dyc). (7)
nie P(Z/ I_)HC) — YMOBHa IMOBIpPHICTb CIpaIfOBaHHS
cucremu CMITJI HC B ymoBax BifCcyTHOCTI HeOe3MeKH;
Z — suxigauii curgan CMITJT HC npo HasiBHICTH HeOe-
3MEKH; I_)HC — TIOJisA, IO MPOTiKa€e Ha JIOKAJIbHIN TepHu-
TOpii Ta XapakrepusyeTbes BiacytHicTio HC;

— JpYroro poxy — IpPONYCK HEOEe3NeKH, IO BHU-
HHKJIA:

B=P(Z/Dyc), ®)
nie P(Z/ DHC) — YMOBHa IMOBIPHICTh HECIPAI[FOBAHHS

cucremu CMITJT HC B ymoBax Bunukaenus HC; Z —
Buxigauii curaan CMILI HC npo BiacyTHicTh HeOe3-
nek; Dy — mofid, 1o NpoTikae Ha JOKallbHiH Tepu-
TOpii Ta Xapakrepusyerbest HasiBHiCTTIO HC.

OCHOBHUMH BUMOTaMH J0 HaJliHHOTO (yHKIIOHY-
BanHsa cuctemu CMIIJI HC € mana iMOBIpHICTh IUX
noxn6ok (o <<1;p << 1), npu npboMy xubHa TpHUBOTa €
MEHII HeOEe3IIeYHOK Yy TOPIBHSHHI 3 IPOIYCKaHHIM
HeOe3IekH, 1o BUHUKIIA (f << o ).

Tomy, koedimieHT e(peKTUBHOCTI (Kgg)/.ﬂ'm HC)

cucremu CMILT HC B pexxumi BusiBeHHs (MOHITOPHH-
ry) HeOe3neKy BH3HAYEMO 332 YMOB HPUITYIIEHHS TOTO,
O a = const , Yepe3 MOXUOKY APYTOro pomy sK:

KE™ 1. ©

TaGmuns 1

Enepreruuni piBHI QyHKI[IOHYBaHHS TEPUTOPiaIbHOI aBTOMATH30BAaHOI CUCTEMH MOHITOPHHT'Y, ITOTIEPE/KEHHS Ta
mikBiganii HC B 3ay1€KHOCTI Bii peXKUMIB KUTTEISUTBHOCTI JIOKATBHON TEPUTOPIi Ta HOXUOKK BHUSBJICHHS HeOe3eK

JlokajibHA TepuTOpist HC CMILJI HC
ml:li:? 1‘ilﬂ- Enepris HasBnicts Enepris Buxinnmii Toxuoka Enepris
A . p He0e3NmeKn p CUTHAJI pusiBjaeHns HC p
JBHOCTI
IloBcsikieHHE Eo(Se T 7 - ESMIVIHC (SJT ,T)
(G yHKITIOHY- 0( AT ) - -
7 XuOHa ECMIUHC (g
BaHHs TpuBOra Lie ( JIT > )
B CMILTHC
HanzBuuaiina E (S T) n gHC¢ (SHCsTHC Z ETruth (SHTsT)
CHUTYyallis 02T = NPOITYCK CMIUTHC
Z HeOe3IeKu E (SH ’T)
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3 ypaxyBaHHSIM HasBHOCTI 3aJIGKHOCTI MIX IO~
ssmu BusBieHHS cuctemoro CMILI HC HeGesmeku Ta
BunukHeHHs HC, Ky MOXHa  3amucatd  SK

P(DHC -Z) = P(DHC ) . P(Z/DHC ) , TOml Koe(ilieHT
edextuBHOCTi (yHKIioHyBaHHs cuctemu CMILIT HC
MO>KHa 3aIIMCAaTH Y BUTTIAMII:

P(Dyc)
P(Dyc-Z) ’

nie P(DHC) — WimoBipHicTh BuHMKHeHHs HC 3a ymoB

KEMIUTHC _

(10)

He ¢pynkuionyBannss CMILI HC; P(DHC -Z) — HMOBI-

pHicth HeBusiBnenHss HC 3a ymoB (yHKIiOHYBaHHS
CMILIT HC.

OOrpyHTYBaHHS e(eKTUBHOCTI CHUCTEMH
CMIUI HC npexacraBieHo yepe3 BUMAIKOBUI XapakTep
€HEepPreTHYHUX BUTPAT. J[JIsl 1IbOro BUKOPUCTAHO Mpe/cTa-
BIeHi y Tabn. | mactymHi mapamerpu: ENC (Spr.T) —
pyiniBHa enepris HC, sika BUHMKIIa 32 yMOB BiZICyTHOC-
ti CMILI HC; E%MEHHC (Syr.T) — enepreruuni Bu-

tpatn Ha pobory CMIIJI HC mo momepemkeHHIO Ta
mikBiganii HC 3a yMOB npaBHJIBHOTO BUSIBIIEHHST HeOe3-

CMIIJIHC (S

neku; Epje JTT:T) — eHepreTH4Hi BUTPaTH Ha

pobory CMIIJI HC mo momepemkeHHIO Ta JIiKBimamii
HC 3a yMOB XHOHOrO BHUSBJICHHS HEOC3ICKH;

EOCMHJTHC (SHT’T) — eHepreTHYHi BUTPATH Ha pobOTY

CMILI HC o monitopuary HC 3a ymMOB BijcyTHOCTI
HeOe3MeKH.

BenuunHy nux napamerpiB Ha piBHSAX (QyHKIIOHY-
BanHs CMILJI HC, Big 00’€KTOBOro 10 JepKaBHOTO,
TIOB’s13aHi MiX COO0I0 SIK:

BYC (S, T) >> ECMHC (8 07, T);

E%E”HC(sHT,T)ZEE}\f“”HC(sHT,T); (11)

BCNVIHC (51 1) ESVHC 5. 7).

MaTeMaTI/I'-IHe CIIO, iBaHHH M BUIIQ, KOBO.I.
ol E(Syr.T) 2!

BEJIMYMHUA €HEePreTUYHUX BUTPAT IS JIOKAJIbHOI Tepu-
TOpil MOJKHA MPE/ICTABUTH BUPA30M Y BHTIISL:

Mi(s 1) = ENC (S T)BP(Dprc ) +
+Efn (S T)(1-B)P(Dyc ) +
+ETh M (S, T)a(1-P(Dyc ) ) +

3a YMOB IIPUITYIHECHHA HasIBHOCTI BHCOKOTO CcTyne-

(12)

HI0 pu3uKy BuHuKHeHHs HC ( P(DHC) ~ 1) ouinka oui-
KYBaHUX €HEPreTHYHHUX BUTPAT MA€ BUTIISL;

ME(sp.1) ® E"C (Syr, T)B+Efmn - (Sr»T) o(13)
a HaBIIAKH 3a P(DHC ) <<1 ouikyBaHMX €HEPreTHYHUX

BUTpAT MOXKJIMBO OHiHI/ITI/I K

Mg(s 1) ~E"C (S, T)BP(Dyc )+
+{ BN (Sy1r, T) P Dy ) + BN (S, T) o+ (14)
+{ BT (Syr, )+ Efh ™ (Syr. T)P(Dyc )

YMOBU 3HIKEHHSI eHEPTETUYHUX BUTPAT MOXKIIUBO
3BECTH J0 3MEHIICHHS, B MEPIIYy 4Yepry, BiIHOCHOTO
BKJIaJIy TIEPILIOro WICHY MPaBoi YacTHHH BUpa3y (7), 1o
BH3HAYa€ OCHOBHY YMOBY €HEPIeTUYHOI e(heKTUBHOCTI
cuctemu CMITJI HC. 1lst ymoBa mMae BUTIIA:

Efnt (Sqr.T)

EHC (Syr,T)

B << , (15)
IO MiATBEpPKYE aIeKBATHICTh 3alpoOIlOHOBAHOTO Yy
po6ori [16] eHepreTHYHOro MiIX0Ay Ta BBEICHHS IMOKa-
3HUKY E€HEPreTUYHOI e(EeKTUBHOCTI BIUIMBY CHUCTEMH
0e3IeKH Ha JpKepesio HeOe3IeKn y BUTIIS

CMIIIHC
E (Syr.T)

Besmn.
keMiimc—nc (Sur.T) =

EHC(S)r,T)
JInst BenmuuMHM O, JOJATKOBI BUMOTH 32 YMOBH
P(DHC)<<1 MAaroTh BUTJIA;
EgM M (S0, T) + Efh - (Syrr T)P(Dyyc )
EGMHC (S 1 T) P(Dyye ) + EC PHE (S 17, T)

3a ymoB BukoHaHHs BUMoOT (15) i (16) odikyBaHHI
€HepreTUYHI 3aTPaTH MOXKHA 3BECTH JI0:

. RCMILTHC
ME(s;p.1) * Eo (SyrT)+

(16)

(17)

+ESmin € (Syr. T)P (D)

MaremaTuuHe CIIOiBaHHS MEHC BEIHYH-

(ST T)

m  EHC (SJTTsT) 32 YMOB BIJICYyTHOCTI CHCTEMH

CMII HC MOXJIHBO BU3HAYNTH SIK:
HC
1) =B (Suc.T)P(Duc). (18)

ne Syc — mnoma HC.

M
EMC(sr

>

VY 3B’s3Ky 3 1IUM, KOe(illieHT eHepreTu4Hoi edek-
tuBHOCTi cuctemu CMIII HC MoxHa mpeacTaBuTH
HACTYITHUM YHHOM:

M
EHC(S1p.T)

Kg(]ifl'[ﬂ HC = , (1 9)
ME(SHT’T)
SIKMA U1 ONTUMAJBHOI TEPUTOPIaIbHOI CHCTEMHU
CMILI HC mae Burnsn;
KCMH.H HC ~

ERC(Syp,T)  (20)

Ed.on.
HC
~ CI\E/IHHISiHT’T) P(Dnc)+—eumiiie

Eg (S, T) E . (SimT)

VY Bumajky, SIKIIO ONTHMalbHUX MapamerpiB o i

B JOCATTU HE BAAETHCA, JOCTATHHOIO YMOBOIO €HEpPIEC-

THuHOI BunpasaaHocti cucremun CMIII HC 3anwumia-

CMIIT HC

€ThCs yMOBa K, >1, a came:
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ESMIPHC (0. T)

Truth o Efj PHC (Syr.T)

+
EHC(syr.T)  P(Due)  EMC(Spp.T) @
| G’P(DHC)+1_E(():MHHHC (SHT’T)+B<1
P(DHC) EHC(SJ'[T,T)

[NepeBipKy a/IeKBaTHOCTI NMPEACTABICHOTO MiAX0AY
MIPOBENICHO 32 JaHUMU aHaIi3y eeKTUBHOCTI (pyHKIIiO-
HyBaHHS Ha TepuTopii YKpaiHU CHCTEMU MOHITOPHHTY,
nortepeprenns Ta giksigaiii HC nepsxaBHOro Ta perio-
HaJILHOTO piBHIB. Pe3ynbraTu mpezcraBiieHo y rpadid-
HOMY BHIJISIZII Ha pHC. 5.

Tax, y BIINOBIZHOCTI 3 pe3yJabTaTaMu, HaBeICHHU-
MU y poborax [16, 17], HOTY)KHOCTI OCHOBHHX JDKEpen
HeOe3IeKy, sSIKi BHHUKAIOTh Ha TepuTopil YKpaiHu, 3Ha-

XOIATHCS B Jllana3oHi 107 —10'® Br. B sanexuocrti BiJ
Macmrady Ta Tepminy amii (Bix lc mo m’sitm mio —
5-10°¢), ix

109 -10" Jix.

Enepreruunmii piBeHb NPUPOAHOrO OanaHCcy 3a
100y Ha TepuTopii YKpaiHU CTaHOBUTS!

E" (Syip T=10%c) =

€Heprisi  3HaxXOAWTbCS HA  PiBHI

22)
-8,4-10" +1,6-10'® ~ 8,4-10" Jix.
Enepreruuni MoxmuBocti CMITJITHC 1o JmikBiari
HEOE3IEeKU XapaKTepU3YIOThCs cepeHiMu 3a miepiof 2002 —
2013 pp. eHepreTHYHUMH TOTYKHOCTAMHU JIEPHKABU:

EMIVHC (Y9 T —10°c) = Egc Sy T=10"c) +
Truth '

+EfgC (Syip T=10°¢)+ Efge Sy T=10%¢) = (23)
~17,9-10" +4,6-10'* +30-10'* = 52,5-10"* 1,
ze EXEC (Spr.,T = 1050) — cepelHpOI000BHI eHepre-
THYHUN TTOKa3HUK e(PEKTHBHOCTI (DyHKIIIOHYBaHHS aTOM-
HHX EJICKTPOCTAHINNA YKpaiHu; EFEC (Spr.,T = 1050) —

CepeIHLOI000BHIA SHEPreTHYHUI TTOKa3HUK e(hEeKTUBHOCTI
(YHKIIIOHYBaHHS T1IPOCIICKTPOCTAHITIH VYkpainuy;

E%EC (Spr.,T = 1050) — CepenHbO000BHIl eHepreTHy-

HHI TIOKa3HUK e(eKTHBHOCTI (DYHKIIIOHYBaHHS TETUIOBHX
EIICKTPOCTAHIIIN YKpaTHH.

Enepreruuni moxxnmBocti CMILI HC perionans-
HOT'O PiBHA (IIpY YMOBI PiBHOTO PO3MOLTY €HEpril Mix
perioHaMu) CTaHOBJISATH:

pEMIVHC (speriOH,T = 105c) ~2,1-10 Jix . (24)

HaBeneni Ha puc.5 pe3yabTaTH €HEpreTHIHOI
ouinku edexruBHocti (ynkuionysanus CMILIT HC
JIep>KaBHOT'O PiBHS CBiIUUTH, 1m0 cepex HC HaitOinbiry
HeOe3leKky UIsd Jep)KaBH CKJIANaroTh HeOe3IeKH, sKi
OB’ sI3aHi 3 TPOIecaMH, IO MPOTIKarTh y KocMocdepi
(mamiHHS TNPUPOTHMX Ta MITYYHHX KOCMIYHUX TUT), Ta
TOB’sI3aHi 3 TPOIEcaMM, IO MPOTIKaTh y JiTocdepi
(3emiteTpycu, Bynkanu). Ili HeOe3lmeKH 3a KOPOTKHIA

TepMiH pivil (Tye =1- 107 c) Ha IO

Sgc =10- 10° km? maroTb PYHHIBHY €HEpTilo B MEXKax
gHC (SHCsTHC ) =100 —10"7 Jx, Ta BiAMOBIAHO Bif-

HOCHO BEJIMKI ITOKa3HUKH HEOE3IEKH.

Tak, maaiHHA MTYYHAX KOCMIYHUX TLT € Pe3yibTa-
TOM BHHHKHEHHS HEINTATHOI (aBapiliHOI) cuUTyalii B po-
00Ti KOCMIYHHX 3aC00IB 200 HASBHOCTI BiIIPAIlIOBABIIN
CBI# TEpMiH ¥ OiIbIlIe HEKEPOBAHNX KOCMIYHHX arlapaTiB.

Enepris manoro npotuecy Ha miomi Syc =10- 10° km?

3a  TepMmiH  jii Tye = 102 -10° ¢ jocsrae

gHC (SHCsTHC ) 10" — 10! Jx . BiamosigHo mokas-

HUK eHepreTuyHoi e(eKTUBHOCTI  (YHKIIOHYBaHHS
CMIUI HC, sixmii XapaKTepu3yeThCsl BiJTHOLIEHHSM €He-
prii HeOe31eKH 10 eHeprii MPOTUBOAIT, CTAHOBHTH:

a) 3a yMOB 3aIisIHHsI €Heprii IPOTHBOIi, IKYy Ma€ B
cBoeMy posmnopspkerni CMILT HC Binx ymokansHOT Te-
puropii Ha piBHI BunukiI0i HC,

EMC (Spc, Tye )

EOMIUHC (5, Ty )

0) 3a YMOB 3aJIisIHHS €Heprii IPOTHBOIi, SIKY Ma€ B
CBOEMY posmopsmkeHHi aepxasHa CMITIT HC —

EMC (Sye. Tye )

pCMILIHC (Spr T= 1050)
Truth :

OTpuMaHi pe3ynbTaT BKa3ylOTh Ha BiJIHOCHO He-
3HAYHWU PiBEHb AECTa0IIi3y0Y0ro BIUTUBY BiJ MaIiHHS
IITYYHUX KOCMIYHUX TUJI HA YMOBU HOPMAaJIbHOIO (hyH-
KLIOHYBaHHs TepuTopii YKpaiHu Ta Ha JOCTaTHI eHep-
reruuni MmokiuBocti CMHJI HC s edektuBHOi pea-
Jrizanii 3aXo/IiB 100 JKBifawil miel HeOe3meKu.

3emiieTpycH, 3 BiANOBITHUMH NOKa3HUKaMU HeOe-

(Sgc =102 —10° km?;  Tye =10-10% ¢;

=1-107;

~2-10°-2.107.

3MEKH
gHC (SHCsTHC ) =10 10" JIK ), CTAHOBJIATD PiBEHb
HEe0e3[EeYHOro BIUIUBY BiJHOCHO €HEPreTUYHHUX MOXK-

E'C (SuesTue)

E(T:mth ¢ (SuesTue)

nuBocteir CMITJI HC =10%-10%

. E" (Spc. Tie )
pCMILIHC (Spr T= 1050)
Truth :
3y€ Ha BIJTHOCHO BEJHKY MOTY)XHICTh JJAHOTO SIBUINA Ta,
Ha BiJMiHYy BiJI TONEPEAHbOI HEOE3NEKH, 3EMIIETPYCH
XapaKTepU3ylThCsS 3HAYHOIO HMOBIPHICTIO TIPOSIBY Ta
MOJKJIMBICTIO HAHECCHHsS 3HAYHOTO JEeCTaOuIi3yrouoro
BIUIMBY Ha PEKUM HOPMAJILHOTO ()YHKIIIOHYBaHHS I1€B-
HOi uwactuHHM Teputopii Ykpainu (Kpum, Kapmatw).
Eneprernuni moxmBocti CMITJI HC Bkasyrots Ha
HEeoOXiHICTh ePEeKTUBHOI peatizawii Juis Aep>KaBHu paH-
HBOTO MOHITOPHHTY IIi€l HEOE3MEeKH Ta PO3IIISAY MOXK-
JUBOCTEH 11 morepepKeHHs Ha PiBHI 3apOKEeHHsI Iorie-
penHix (akTopiB ceficMiuHOI HEOe3MeKu.

~2-107! —20, 1o BKa-
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Puc. 5. EneprernyHa oriHka eeKTUBHOCTI ()YHKIIIOHYBaHHS Ha TepUTOpii YKpaiHu
TiIcKcTeMH JiepKaBHOTO (a) Ta perioHanbHOro (b) piBHelt CMITJI HC y xoopauHaTax

EMC (Spe, Tye )

EMC (S, Tue ) - ECMIDIHC

Truth

(Suc-Tuc)

Ta EHC (SHC’THC) —

E"C (Sge, Ty )

EiMHHHC (SPeriOH ,T= 105 C)
tuth

190



3anobizanna ma nikeioayina HA036UUANHUX CUMYAUill

Bynkanu, maroun

EMC (Spes Te ) =107 =107 Jix
3a inTepBan yacy Tyc = 10-10 ¢ (BuOYXOBa XBHJIS)
Ta  Tye =10>-10° ¢

Spc =10% —10° xv?

(o) Ha IO

(BuOyxoBa XBHJIST) Ta

She = 10* -10° km? (TIomiN), CKIaNA0Th:
a) 3a YMOB TPOSIBY HEOC3IEKH Bi BUOYXOBOI XBHII

EMC (Spc, Tyc )

=10%-10’
ECMHHHC (SHC , THC)
Truth
EHC (Sye, T
Ta CMHHHC( e Tic) s ~2-2:10";
ETruth (Spr.,T =10 C)
0) 32 YMOB IpOsIBY HeOE3IEeKH BiJl MOy
HC
E™ (Scs Thc ) _10%-10°
ECMHHHC(S T )_
Truth HC> THC
EHC (Sye, T
Ta (Stic- Tiac) ~2:107° -2.

CMIUJIHC S
E ( T=1 )
Truth Spr . 0%c

Jirounx e B YKpaiHi ByJKaHiB HeMae, a HeOe31e-
Ky CKJIalaloTh BYJIKaHHU, PO3TAIIOBaHI 3a MeXaMH Aep-
KaBH.

[Noka3Huk HeOe3MeKu BILIMBY Ha (DYHKIIIOHYBaHHS
TepuTopii YKpaiHu B yMOBax HaJiHHSA HIPHUPOJIHUX KOC-

EMC (Spc, Tye )

EOMIUHC (5, Ty

MIYHHX TIiJ JocsArae =10° —-10°

EMC (Spe. Tye )

CMIIJIHC 5
E ( T=1 )
Truth Spr : 0c

3y€e Ha BEJHMKY PYHHIBHY HOTY)XKHICTh JaHOTO SIBUILA 32

Ta ~2.1072 =20 , 110 BKa-

BiZIHOCHO KOpoTkuii TepMiH Aii Ty =1-10 ¢ Ha Benu-
Kill momi nokanpHOI Teputopii Syc = 10?2 —10% km?.
OpHak, 3BOPOTHOIO XapaKTEPUCTUKOI LOr'0 MPUPOI-
HOT'O SIBUILA € BiJIHOCHO HEBEJIWKA WMOBIPHICTH MPOSBY
TOMY, IO IPUPOIHI KOCMIiYHI Tia HMOBIpHOI Macu
(eneprii) mamaroTh Ha 3emuto oauH pa3 3a 10 — 1000
POKIB BiJITOBIIHO.

TakuM yuHOM, 3a pe3yJbTaTaMH, HABEJACHHUMHU Ha
pHC. 5, MOXITUBO KOHCTaTyBaTH, IO €HEPreTUYHI MOX-
smBocti CMILT HC, sk cucteMu akTHBHOTO BILIMBY Ha
HeOe3MeKn JIep)KaBHOrO Ta BUIIMX DIBHIB 3 METOIO iX
YCYHEHHS, JOCTaTHHO OOMEXKCHI y CBOIHM peamizaril.
BunsaTok cxiiagarorh HEOE3NEKH OB’ s3aHl 3 MHaJiHHIAM
IITYYHUX KOCMIYHHX TUI. Y pasi ke nposBy iHmux HC
nepxaBHOro piBasg MoxkimBocti CMITII HC obmexy-
10ThCsl (PYHKIISIMU BUSIBIICHHSI, IPOTHO3YBAaHHS Ta MiHi-
Mi3alii HacJIiIKiB.

Cepen HC perioHanbHOro piBHsI HaiOinbIry HeOe-
3TEKY, 3a TaHUMH PHC. 5, 0 CTAHOBJISATH METCOPOJIOTIYHI
sIBUIIA, 10 BHHUKAIOTH B atMocdepi Ta rimpocdepi, a

TAaKOX MOXEeXI nmpupojHoro xapakrepy. Lli HeOesneku
MAalOTh IPHUTOJIOMIIYIOUY 0 Ha JIFOJEH, CLIbChKOroc-
MOAapChKi TBAPUHM Ta POCIUHHU, 00 €KTH €KOHOMIKH Ta
HaBKOJIMIIHBOTO TPUPOIHOTO CEpefoBUIA. XapakTe-
PHUCTHKH NESKMX LHX SBUII BKAa3yIOTh Ha Te€, IIO BOHH
MaloTh:

Spc =107 =10% km?, Ty =1-10% ¢,
EC (Spes Te ) =10 —10" k.
Tak, pyiiHiBHA €HEpris IMOOIMHOKOI OJMCKaBKH

(Spc = 107 1 kv, Tye =1c¢) JIOPiBHIOE

gHC (SHCsTHC ) =10"" 10" JUK, MO y BiJHOLIEHHI

0 SHEPreTUYHUX MOKIIUBOCTEH JIOKAIBHOI TEpPHUTOPIi
Ta perionanpHoi miacucremu CMILI HC craHOBUTH

EMC (Spe. Tae)
CMIUTHC
B (SueTue)
EMC (She, Tyc )

EiMHHHC (SPeriOH ,T= 105 C)
tuth

HeGe3neuni npupo/Hi sSBHIIA, SKi 1TOB’s13aHi 3 py-
XOM TIOBITpSI YHPOIOBX 3€MHOI NMOBEpXHI, HAKOMUYY-
IOTh €HEPTil0 BiJl 100 —10"! JIx 1o 107 10" JIx,
TIPU LIEOMY:

— CcMepui, 1110 BUHUKAIOTh Ha TepUTOpii YKpaiHu,
XapaKTepU3ylThCS BiJHOCHO HEBEIHMKOK PYHHIBHOIO

=10° 10"

Ta ~5-10°-5.107.

enepricio ENC (Syc, Tye ) =100 =10"" Tk, mo nera-
TUBHO JI€ Ha HE3HAYHIA JIOKAJIBHIN

Sc =107 =10 kv?

TepuTOopii
3a HE3HAYHWH TepMIH dacy

Tye = 10? -10° ¢ . Moxasnuku €HEepreTUYHOro BiJHO-

HmIeHHs Mix pyiHHiBHOIO eHeprieto HC Ta eHeprismu

MIPOTUBOAIT TEpUTOpiaBEHOT Ta perioHambHOT
CMILI HC BiamoBigHO JOpPiBHIOIOTH
HC
E Stic, T
(ucTue) 143

EOMIUHC (5, Ty )

EMC (Sge, Tye )

a
EiMHHHC (SPeriOH T = 105 C)
tuth

— CWIbHI BITPH Ha TepuTopii YKpaiHu Xapakre-

Suc =101 =10° kM?, Ty =10°c Ta

~5-10° -5-1074;

PU3YIOTECS

gHC (SHCsTHC) =10"7 JKx, IO CBIIYUTH PO HOTIp-

LIEHHS y TOPIBHIHHI 31 cMepYaMU €HEPreTHYHHX MOXK-
mBocteit CMITJI HC y pasi peanizauii akTuBHOI Tpo-
TUAI] CUIIBHUM BITpaMm, a came

EMC (Spe, Tye )

102 103
ECMHHHC(S = )—10 10° >>1
Truth HC> “HC
EHC (Sye, T
Ta (Stc-Tc) ~5.10° >1;

EiMHHHC (SPeriOH ,T= 105 C)
Tuth
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— yparaHu MaroTh OUTBIIY y ITOPIBHSHHI i3 CHIIb-
HUMH BITpaMH JUIs TEPUTODIi Jep:KaBU pyHHIBHY CHITY

(Suc =107 =10* kv?, Ty =10° ¢,
H 1
EMC (Sye, Tie ) =10"° J1x),
10 CTAaHOBUTD

EMC (Spc, Tye )

104 106
ECMILIHC (S T )_10 10
Truth HC» “HC
EHC (Sye, T
Ta ( HCE HC) ~5-10°;

EiMHHHC (SPeriOH T = 105 C)
tuth

— [UKJIOHH MPOTATOM IT'SITH — CEMHU Ii0 IIOTh,
MAalOTh BEJIHMKY PYHHIBHY €HEpIii0 Ha BENUKiH JIOKalb-
Hill TEpUTOpIi Ta XapaKTepU3yOThCS HACTYITHIMU TTOKa-
3HUKAMHU:

Spc =10 km?, Tye =5-10° ¢,

EMC (Spe, Tye )

~ . 2
ECMHHHC(S T )~2 10
Truth Hc» lHC
EMC (Spe, T
Ta ( HC Hc) ~5.104

EiMHHHC (SPCFiOH’T = 105C)
tuth

[Moxexi, sIKi HOIIMPIOIOTHCS HA JIICOBOMY MacHBi,

CEpEIHs IUIOMIA AKOrO CKJIANa€e Syc = 10 KM2, y Tpo-

gopx  goou  (Tye = 10° ¢ )  MamTh  CHEpriIo

gHC (SHCsTHC ) =10"-10" Jbx . BingnmosinHo, eHep-

TeTUYHI TMOKAa3HUKH €(PEeKTUBHOCTI TEPUTOPIaJIbHOI Ta
perionansroi CMILI HC mono nikBiganii jricoBoi mo-
JKEKI CTAHOBUTH

EMC (Spe, Tye )

102 103
ECMHHHC(S T )_10 10
Truth HC» "HC
EMC (Spe, T

Ta (Shc-Tic) ~5-1071-5.

EiMHHHC (SPCFiOH’T = 105C)
tuth

PiBenp HeOesmnekw, 10 BHHUKae Ha YopHOMY i
A30BCHKOMY MOpSIX Y BUTJISIII IyHaMi, Y BiJIIOB1HOCTI
MIPUPOJHHUX YMOB IIPOSIBY

(Syc =10-10% km?, Tye =10-10% ¢,
BIJIMIOBIZIa€ PIBHIO

EMC (Spe, Tye )

103 103
ECMHHHC(S T )_10 10
Truth HC» "HC
EMC (Spe, T
Ta (Suc-Thc) ~5-107"

EiMHHHC (SPeriOH ,T= 105 C)
tuth

TakuM 4YMHOM, Yy BiIIOBIZHOCTI 3 IPOBEICHUM

aHaJI30M JIaHWX pHUC. 5 EHEepPreTuuHi MOMKIJIUBOCTI

CMILI HC Bka3anux HeOe3nek Ha piBHI JepikaBu Ta ii
pETIOHY IOCATAIOTh B JIIKUX BUITAIKAX PiBHS

HC
E™ (Suc, Tue)
CMIUIHC -
E (S,T)
Truth
[0 BKa3ye y MEPCIEKTUBI Ha MOXKIJIHMBICTH PO3POOKH

BIJIMOBITHUX 3aCO0IB aKTHBHOI'O IOMEPEHKCHHS BHHU-
KHEHHS JDKepen HeOe3leKk Ha erami iX 3apojpKeHHsS Ta
HEJIOMYIIeHHS iX po3BUTKY 10 piBHs HC.

Kpim Toro, 3a pe3ynbraramu MOpiBHAJIBHOIO aHa-
JTi3y MPUBEACHUX Ha PHC. 5 pe3yNbTaTiB MOXKIMBO KOH-
CTaTyBaTH, IO EHEPreTHYHI MOXIIUBOCTI PETiOHY Yy
MOPIBHSIHHI 3 EHEPIreTUYHUMH MOXIIUBOCTSIMH JIEPIKABH
MAalOTh MeHIIY e()eKTHBHICTh PU 00pOTHOI 3 BETUKUMHU
(MarounMH BeJHKY pyHHiBHY eHeprito) HC abo rpymoto
onHouacHo BuHUKINX HC, ToMy icHye HayaimbHa HE0O-
XIHICTh CTBOPEHHS KOMIUIEKCHOI CHUCTEMH OE3IeKH,
sika 0a3yeThcsl HAa MPHUHIMIIAX B3AEMHOTO IMEPEpO3IOi-
JIy EHePreTUYHOro, MaTepiaJbHO-TEXHIYHOTO Ta JIIO/ICh-
KOr0 TMOTEHIliaJly MDK TOTCHI[IHO HEeOe3NeCYHUMHU
00’€eKTaMu, MiCTaMu Ta perioHamMu YKpainu [uisi 3a0e3-
NeYeHHs! e)EeKTUBHOTO MOHITOPHHTY, MTOTIEPEKEHHS Ta
mikBiganii HC pi3HOro moxo/keHHsI Ha Pi3HUX PIBHIX
KHUTTEISIBHOCTI.

BucHoBKMu

1. Ha 6a3i 3amporoHOBaHOTO HAMH PAHIIIE CHEp-
TETHYHOTO ITiAX0AY PO3p0O0JIEHO NPUHIIMUIT OLIHKHU ede-
KTUBHOCTI (DYHKIIOHYBaHHS KOMIUIEKCHOI TepUTOpia-
JIBHOT aBTOMATH30BaHOI CHCTEMH MOHITOPHHTY, IIOIIe-
pemkenHs Ta nikBiganii HC B 3aiexHOCTI BiJ pexxumiB
KHUTTEMISIBHOCTI JIOKAJIBbHOI TEPUTOPIT Ta MOXUOKH BU-
SIBIICHHSI HeOe3MeK.

2. PozpaxoBaHo eHeprii OCHOBHHX JpKepes Hebe-
31eK, Ha OCHOBI pO3pPaxyHKIB MPOBEIEHO CHCTEMATh3a-
LiI0 JpKepen HeOe3IeK Ta JaHa OLiHKa X HeOe3[eYHOro
BIUIMBY Ha CTaH JKUTTEIISUILHOCTI B YKpaiHi i eHepre-
TUYHI MOTYXXHOCTI AEPXKaBH I iX MONEPEKEHHSI.

3. Tloka3aHa HEOOXIiAHICTH (OPMYBaHHS B Jep-
’KaBl KOMIUIEKCHOI CHUCTEMH O€3leKd 3 ypaxXyBaHHIM
TepUTOpiaIbHO-4acoBoro posnoainy ¢akropie HC i
pAalliOHANBHOTO B3a€MHOIO MEPEPO3INONITY EHepreTHd-
HOT'0, MaTepialbHO-TEXHIYHOTO Ta JIFOJCHKOTrO MOTEHIII-
aJliB MK ITOTEHIIHHO HeOe3MeuHuMH 00’ €KTaMH, Mic-
TaMH Ta perioHaMu Y KpaiHH.
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MCMNONb30BAHUE S3HEPFETUYECKOIO NoaxoaA ans OUEHKU 3ddEKTUBHOCTU
®YHKLUMOHUPOBAHUSA KOMMNEKCHON ABTOMATU3UPOBAHHOW CUCTEMbI
MOHUTOPUHIA, NPEAYNPEXXOEHUA N NUKBUOALMW YPE3BbIYAUHBLIX
CUTYALMIN HA NOKANbHON TEPPUTOPUU

B.B. Trorronuk, JI.®. Yepnorop, B.JI. Kamyrun

Ha 6as3e snepeemunecko2o nooxooa, ¢ yuemom meppumopuanbHo-6peMeHH020 pacnpeoeiienus dHepeull UCMOYHUKO8 Onac-
HOCMel pa3iuyHoU NPUPOObL, PENCUMO8 HCUSHEOESMENbHOCTNU U IHEPLEMUYECKUX B0ZMOICHOCIEN TOKATbHOU MeppUmopul, 6
pabome pazpaboman npuHyun oyenku >p@exmusnocmu GYHKYUOHUPOBAHUS KOMNIEKCHOU CUCMeMbl MOHUMOPUHed, npeoy-
npexcOeHus U TUKSUOAYUY 4pe36bluatinblx CUMyayuli npu ycioguu CyWecmeo8anus pasiuiHo20 pooda OWUOOK 0OHApYICeHs
onacHocmeil.

Knrouesvie cnosa: suepeemuueckuti nooxoo, uUCMoyHuUK ONACHOCMU, MEPPUMOPUATLHO-BPEMEHHOe pachnpederieHue, 1o-
KATbHAsL MEPPUMOPUSL, IHEPLEMUKA YPE3bIYAUNbIX CUMYAYUll, KOMIIEKCHASL CUCIEMA MOHUMOPUHEA, NPeOYNPeNCOeHUs. U UK~
BUOAYUU YPE3BLIYAUHBIX CUMYAYULL, OUUOKA OOHAPYICEHUS ONACHOCMEI.

USE OF POWER APPROACH FOR THE ASSESSMENT EFFICIENCY OF FUNCTIONING
OF THE COMPLEX THE AUTOMATED SYSTEM OF MONITORING, PREVENTIONS
AND ELIMINATIONS OF EMERGENCY SITUATIONS IN THE LOCAL TERRITORY

V.V. Tiutiunik, L.F. Chernogor, V.D. Kalugin

On the basis of power approach, taking into account territorial and time distribution of energy of sources of dangers of
various nature, the modes of activity and power opportunities of the local territory, in article the principle of an assessment of
efficiency of functioning of complex system of monitoring, the prevention and elimination of emergency situations on condition of
different existence of errors of detection of dangers is developed.

Keywords: power approach, danger source, territorial and time distribution, local territory, power of emergency situa-
tions, complex system of monitoring, prevention and elimination of emergency situations, error of detection of dangers.
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