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IHTETPALIA ITPOBUX, CACTEMHHUX TA IH®OPMALIHHO-PECYPCHUX KOHIEII[II
OLIIHKU EHEPTOAKTHUBHOI B3AEMO/II TEXHOTEHHHUX I EKOJIOTTYHHUX CUCTEM (Y. 2)

Cy4acHuil IPUCKOPEHMIT PO3BUTOK TEXHOTEHHUX BUPOOHUUYMX CTPYKTYP IPU3BIB 10 POCTY KOHLEHTpALil IIKiJIMBUX BUKMIIB TA
ix 00'eMy B ekocepesoBuiie (IpyHT, BOLy, arMocdepy), 3pic piBeHb 3a0pYIHEHHS CiJl, MiCT, KX perioHiB. Y CKIaJHEHHS TEXHOIIO-
FiYHUX MPOLECIB, PiCT BUPOOHUYMX MOTYXXHOCTEH TEIIOBUX €JICKTPOCTAHLi|, TpaHCIIOpTY, HAd)TOra30Bo1 MPOMHUCIIOBOCTI, Y CTPYK-
TYpY SKUX BXOASATh €HEPrOaKTHUBHI 00'€KTH, YCKJIAJHMB IPOLECH YIPABIIiHHS, 110 NPU3BEIIO JI0 3HIKEHHS B MIEBHUX Tally3sX piBHS
Oe3mnexu iX (yHKIIOHyBaHHS Ta MiABUINMIO PU3UKH aBapiit Ta karactpod. IIpy pomy piBeHb pU3HKIB aBapiif i TEXHOrEHHUX KaTac-
Tpod 3anexuTh Bix Gararbox (akTopiB i KOMIIOHEHT HAMIHOCTI CUCTEM: HAIIMHICTB i SIKICTh MPOEKTIB TEXHOT€HHUX CHCTEM, MOJIE-
neit i anropuT™iB QyHKLIIOHYBaHHS; SIKiCTh KOHCTPYKIIi, arperariB, KOMIUIEKTYIOUHX, CIOCO0Y X MOHTaXy; BiJIOBiIHICTH OOy 10~
BaHMX CTPYKTYP 10 MPOEKTHUX BHUMOT, METOJIB IX HAJAro/KEHHS Ta BUIMPOOYBAHHS IS BBEICHHS B EKCILTyaTallilo; SIKICTh CTpare-
riif, aIropuT™iB ONPALIOBAHHS JAHUX Ta NPUIHATTS YNPABIiHCHKUX PillieHb; SKICTh MiArOTOBKM (iHXKEHEPHOT, 3HAHHEBOT, MPAKTHY-
HO{...) BUPOOHMYOr0 ¥ anMiHICTPaTHBHOTO MEPCOHAIY, a TAKOXK IXHIX MO3MUTHBHMX i HErAaTMBHMX O3HAK; MiJATrOTOBKA PECypCiB LIS
BUKOHaHHS BUPOOHMUOrO MPOLIECy Ta IX SKOCTIi; 37aTHICTh NPOTUCTOATH PECYPCHUM Ta iH(opMalliiiHUM aTakaM Ha TEXHOT€HHY CHUC-
TEMy; 3JaTHICTh NMPOTUCTOATH iHPOpPMaLiiHMM Ta MEHTAIbHO-NICUXOJIONIYHMM aTakaM Ha OINEpaTHBHO-KEPYIOUM MepcoHal Npu
NPUHHATTI YIPaBIiHCHKUX pillleHb. YCi i aCMeKTH OL[iHKM PU3UKIB MAIOTh SIK CTPATETiYHUH, Tak i irpoBHii XapakTep i BU3HAYAIOTH
JIMHAMIKY TPOIIECiB Y TEXHOT€HHMX CHCTEMax, a TAaKOX PiBEHb i XapakTep BILUIMBY HA €KOJIOTiYHE cepemoBHIne. [ BUpilIeHHS i€l
Mpo6IeMH BHUIIIIEHO, PO3B'A3aHO Ta pO3pOOIEHO Taki 3a1a4i Ta METOIU: BU3HAUCHO Ta OI[IHEHO aKTYyalbHICTh MPOoOIeMHU MiHiMizallii
PU3UKIB TEXHOTEHHUX CHCTEM Ha EKOJIOTiYHE CEpeIOBUIIE; MPOAHATI30BAHO JIITEpaTypHi [KEpena, B IKUX PO3TISIar0Th 10 poodie-
My; c()OpPMYJIbOBAHO METY JOCIIKEHHS Ta METOAN PO3B'SI3aHHS 3a/1a4; NPOaHaIi30BaHO NPUYMHM i paKTOpU BUHUKHEHHS KOHQIIiK-
THHX CHTYAIlill IK TEXHIYHOTO0, TaK ¥ iHopMaIiiiHoro xapakTepy; mpoaHaii3oBaHo i MoOyn0BaHO irpoBi MOJIET CTpaTeriit yrpaBiiH-
Hsl; PO3pOOIIEHO METO/I PO3B'si3aHHs KOH(IIIKTIB Y TEXHOICHHUX CHCTEMaX; po3po0JIeHO METO CTPYKTYpH3allii cucrtemu Ta 1T arpera-
wif; po3MIsIHYTO CUCTEMHY I'py Ta crioci0 ii npejcraBieHHs; M00y10BaHO 3arajibHy CXeMy B3aeMO/Iil TEXHOI€HHUX CHCTeM, siki (op-
MYIOTh IIKiJIMBI BUKUIH, 3 €KOJOTIYHUM Ta COIiaJIbHAM CEPEIOBUINEM, SIK OCHOBY BUPOOJIEHHS KOOPAMHAIIWHIX CTpaTeriii exo3a-
XHUCTY Ta TEXHOJOTI] IMOMHHOTO NepepoOIeHHs BiIXO0/iB; BUSIBIEHO HOBi TEXHOTEHHI XapaKTEPUCTHUKH Ta IXHIM XapakTep i BIIMB
Ha €KOJIOTiUHE CepeIOBHIIIE.

Kniouogi cnosa: cuctema; rpa; CTpaTeris; eKocucteMa,; iHpopMmallis; JaHi; ynpaBliHHS, pilIeHHS; METa; IPUHHSITTS PillleHb.

Beryn. IlpoGiemHi 3amadi ynpaBliHHS TEXHOTCHHUMH  Ti BUPOOHWYHMX CTPYKTYp, IIONO 3HIDKEHHS PiBHA 3a0py-

CHCTEMaMH 3 €HEeproakTUBHUMH 00'€KTaMM aKTyallbHi 5K B
eHepreTuLi, HaTOXiMiuHil ramysi, aBiauii, TpaHcropTi Ta
coLlialTbHUX CTPYKTYpPaX, OCKIJIbKH BijI IKOCTI cTpaTeriii ym-
paBIiHHA pecypcamu i 00'eKTaMu 3aJeXKUTh piBeHb 3a0py-
HEHHS eKOCepeIoBUINa PErioHiB, Y SIKUX BOHU (YHKIIOHY-
10Th. J{y BUpimeHHs npoOiieMu MiABUIIEHHS e(heKTHBHOC-

HeHHs1, IOTPiOHO copMyBaTH BilMOBiIHMI piBeHb MiAro-
TOBKH TTepCOHAITY, SIKMI O BONOMIB 3HAHHSIMHU Pi3HOTO PiB-
HS — BiJI TEXHOJOTIYHHMX JI0 CHCTEMHHX iH(opMaliitHIX
TexHoJoTiil. BupimieHHs 1iei 3anaui facte 3MOTy 3ampoBa-
INATU JOBrOYACHUN BIUIMB HEWIKIIIMBHX TEXHIYHUX BHKH-
IiB B €KOCEepeNOBHWINE pPEerioHy, Oe pO3TaIlOBaHi MOTEH-
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uiftHo HeOe3meuHi o0'exTH. sl cucTeM 3 i€papXidHOO
CTPYKTYpPOIO OpraHizalil ynpaBJiHHS XapakTepHOIO PHCOI0
KOTHITMBHOI CHCTEMH OINEPATHBHOTO TEPCOHATy AJIs
MIPUAHATTS yNPaBIiHCHKAX DIlIeHb € HasBHI PO3PUBH Yy
3HAHHIX MPO CTPYKTYPY 00'€KTiB, MPOIECH aBTOMAaTHIHOTO
i oTIepaTHBHOTO YNpaBJiHHSA, CCTEeMH Binbopy i ompario-
BaHHS JAHMX, HEOOXiAHUX AJIA MPUIHATTA K JOKAJIbHUX,
Tak i CUCTEMHUX pillleHb Ha CTpaTerivHOMY piBHI iepapxif,
SIKi MiHIMI3YIOTh PU3UKH aBapiii 3aBASKH YiTKOMY pO3yMiH-
HIO BUHUKJIUX KPM30BUX CHUTYaLliil.

AKTyanbHicTh AochaimkeHHs. [IpuunHHUMU (akTopa-
MU BUHUKHEHHS aBapifiHUX CUTyalili € IOMUJIKH y MpOeK-
TYBaHHI, OOMEXEHICTb 3HaHb MPO CTPYKTYpPy TEXHOJOTIU-
HUX CHUCTEM Ta €HePrOCUCTEM, PO3PUBH B pO3yMiHHI iH(OP-
Mallii mpo AWHaMIiKy pyHHIBHUX MPOLECIB, SKi MOXYTh BH-
HUKaTW TiJ 9ac (yHKLIIOHYBaHHS €HEproakTHBHHUX 00'ek-
TiB. [rpoBa KOHLEMLIs B3aeMOLil (aKTUBHI (haKTOPH <> TeX-
HOTE€HHI CHCTEMH) € OCHOBOIO BHSIBJIEHHS CHUCTEMHOI, iH-
(dopmaLiifHOT Ta eHepreTUYHOT CTPYKTYPH MPOLIECIB pYHHY-
BaHHS TEXHOT€HHUX OO0'€KTIB 3a paXyHOK HakJaJaHHA He-
nependavyBaHuX (GakTopis, siki yepe3 0OMEXEHICTb 3HaHb
oreparopiB HEMOXKJIMBO BpaxyBaTH Ta, BiAMOBIIHO, crpor-
HO3YyBaTH.

Ha mixcraBi irpoBux i cmcTeMHUX MOJEJEH, K OCHOB-
HUX 3acajl aHaJli3y B3a€EMO/Iii TEXHOTEHHUX, EKOJIOTIYHHAX Ta
coLialbHUX CHCTeM, MOTpiOHO OymyBaTh 3arajibHi CXeMH
iepapxiuHoi opraHizauii perioHanbHOTO coliymy. Bupimren-
HS Ti€i 3a1a9i JacTh 3MOTY TPOAHATi3yBaTH HAsSBHI pecyp-
CH TSI BUPOOHHUIITBA Ta JKUTTEMISUILHOCTI JIFOIWMHA 1 Cyc-
MJILCTBA, OLIHUTH PU3UKH i HMOBIPHICTh BUHUKHEHHS KOH-
¢uikTiB Mo yac posnofineHHs pecypciB. Takuii miaxin mo
pO3B'sI3aHHA Oe3MeKH XUTTEMISIILHOCTI Jae MiAcTaBy AJs
rMOOKOTO aHalli3y B3a€MO3B'SI3KiB KOMILIEKCY BUPOOHHLITB
3 pecypcaMy Ta eKOCepeIOBHUILEM i Ja€ 3MOry 3a0e3NeuuTH
rMOWHHY NiepepoOKy HeOe3MmeYHNX BiIXOIiB.

AmHaJti3 JiTepaTypHuX JKepen. BinnosinHo no uux 3a-
Jad TPOBENEMO aHaji3 JIiTepaTypHi JKepena 3a OCTaHHiN
mepion, SAKi BiZoOpakaloTh CTaH MPOOJIEMU EKOJOTIdHOI i
TEXHOT€HHOT Oe3MeKu.

V pob6ori (Didenko, 1984po3rnsHyTo mpobiieMu CTBO-
penns ACY-TII HOBOTO TIOKOJTiHHST HA OCHOBI MiKpOTIPOIIe-
COPHHUX CTPYKTYp Ta iH(OopMaLliifHUX TEXHOJOTIH i cucTeM-
Horo aHani3y. Y nosignuky (Boborykin, 1985kucremarn-
30BaHO BiIOMOCTI MpPO arperaTHi KOMIUIEKCH aBTOMAaTH30-
BaHMX CHCTEM YMpaBJliHHs], CTPYKTYpHa OpraHisallis, MeTo-
JI0JIOTisl CUCTEMHOTO MPOEKTYBaHHA, 6€3 PO3KPUTTS MCHXO0-
JIoTi{ yTIpaBTiHHS.

V mpaui (Volik, 1985) posrnsHyTo mpobieMy aBToma-
TH3auii ynpaBIiHHSA BEJMKUMU TEXHOJIOTIYHUMHU KOMILIEK-
camH, TIPOaHaTi30BaHO SAKOCTi YIPABIiHCHKUX CHUCTEM, PO3-
pobseHo MeToaM i MOJENi po3paxyHKIB MOKa3HUKIB edek-
THBHOCTI TpOLeCy YNpaBiiHHs, HaBeICHO MaTeMaTHYHHIA
amapat, ajleé He BPaXxOBaHO KOTHITUBHY KOMIIOHEHTY Mpu-
WHSTTS yNpaBIiHCBKUX pillleHb.

V monorpadii (Smoliakov, 1986)po3risiHyTo Teopito
MPUAHATTS pillleHb | Tpoueaypu MoOYIOBH PiBHOBaKHHUX
cTpareriii y pasi He30iry crpaTeriyHux iHTepeciB kKopropa-
THBHUX TPaBLB, PO3IJIAHYTO METOJM MOJOJAHHSA KOHQITIK-
THHX CUTyaliil Ha MiACTaBi CHCTEMHOTO aHaMi3y.

V mpaui (Perkhach & Podolchak, 2014jo3rnsHyTo
NPUYMHA BUHUKHEHHS Ta CHOCOOM MOJAOJaHHA KOpropa-
THUBHMX KOH(QUIIKTIB, METOIM 3aXUCTy Ta IiSUNIbHICTH B YMO-
Bax 3arpo3 Ha MiJCTaBi KIACHYHOTO MiAX0MY 10 aHali3y CH-
Tyariid.

V¥ pob6ori (Kunchenko-Kharchenko, 201%p3rasuyTto
KOHLIETILIIO 3aXWUCTy iH(opMalii B cucremax JOKYMEHTO-
00iry B iepapXi4HMX cHCTeMaXx YIpaBliHHS.

V wmoHorpagii (Chikrii, 1992) posriasHyTo MeToIH
PO3B'A3aHHA IrPOBHX 3a1ay yNpaBIiHHSI B KOHQIIKTHUX CH-
Tyalisix y CHCTeMax 3i CKJIQJAHOI CTPYKTYPOIO, KOHQIiK-
mHy Keposaricmy 00'€KTaMU B IUBUIKOIUIMHHUX AMHaMiy-
HUX CUTYallifX.

VYV wmonorpadii (Krapivin, 1972) po3risHyTo MeToan
CHHTe3y CKJIaJIHUX CUCTEMHHUX MoJeJiell Ha mincTaBi Teope-
THKO-IrpoBOT KOHUEMIT MPUIHHATTS pillleHb, a TAKOX irpH B
TEXHIYHMX CHCTeMaX 3 HEMOBHOI iH(opMalliero, TepMi-
HaJIbHI PIilIeHHs Ha MiACTaBi CHCTEMHOTO aHali3y.

V pob6oti (Druzhinin & Kontorov, 1982)euknaneHo
NPUHLWIN CUCTEMHOTO IOCTi[PKeHHS BWHUKHEHHS KOH-
(QImKTIB MiX CKIQJOBUMH CUCTEMaMH, TPW PO3MOILTI
LIBOBUX PeCypciB y mpouecax NMpUAHATTA pilleHb y He-
BU3HAYEHNWX CHTYyallisIX, METOAM OILIHKKA e(eKTHUBHOCTI
NPUHHATTS pillieHb, TpoLeaypy MOOYIOBU BUPILIHUX Mpa-
BWJI, BUSIBJIEHHSI CUTHANIB Ha (OHI 3aBaj, Mojeni KOH(IiK-
TiB, 3aJI€)KHO BiJ Liseil i cuTyariii.

VYV wmonorpadii (Pavlov, 1982)posrisHyTo crnocobu
PO3B'si3aHHA KOH(IIKTHUX 3a/1a4, SKi BAHUKAIOTh y TEXHi4-
HHUX CHCTEMaX, irpoBi MOAEINi MPUAHATTS pilleHb y B3a€MO-
nii "JlromuHa <> ACV", curyartiitHe ynpaBitiHHS 00'€eKTaMu.

V mpaui (Pospelov, 1986knepiue po3podieHa napa-
JUTMa CHUTYaLlfHOTO YMpaBMiHHA, SIK METOA YTPaBIiHHS
CKIIaIHUMU CHCTEMaMH TEXHIYHOTO i OpraHi3amiifHOro Kia-
Cy 3 BUKOPHCTAaHHAM Teopii MTYyYHOTO iHTENeKTy, Teopil
3HaHb, JIOTIKN MPUAHATTS PillleHb.

V wmonorpadii (Roberts & Geiman, 1986juknaneHo
METOJM AMCKPETHOT MaTeMaTHKH, SIKi BUKOPHCTOBYIOTHCS
IJ1sL MOZIGJIIOBAaHHS CKJIAIHUX CUCTeM pi3Hoi npuponu. [Ipo-
aHaJIi30BaHO 3aadi MPUHAHSTTS pillleHb, JIOTIKH IPYTOBOTO
BUOOPY CTpaTeriyHol MoBeAiHKM CUCTEM, COcoOM i MeToIu
OTINCY CUTYaii.

V poborti (Sviridov, 1978)po3risHyTo npodiemy Bia-
0opy maHWX, K OCHOBHU IOCTATHOCTI iH(opMmawii npo craH
00'ekTa, 0 HEOOXiTHO U MPUAHATTS pilIeHb HAa yIpaB-
JHHS.

V poboti (Druzhinin & Sergeeva, 199@p3rnsHyTo Ta
BUKJIA[J€HO OCHOBHI 3acaiy Ta METOIM OLIHKM SIKOCTi iH-
¢dopmarii U1 NpUHHATTA pilleHb Y BUPOOHMYMX CHUCTEMaXx.
Po3po6neHo MeTou OLiHKM JOCTOBIPHOCTI JaHUX MPO CTaH
00'eKTiB Ta METOJM ONHUCY AWHAMIYHHMX pekuUMiB. OOIpyH-
TOBAHO METOJ CHHTE3Y CTPYKTYp 0OpOOIeHHS JaHUX.

V poboti (Gladun, 1987)po3risHyTo TEOpeTHYHi i
MPUKJIAAHI TUTaHHS CTBOPEHHS CHCTEM TeHepauii wire-
Opi€EHTOBaHMX TUIaHIB PO3B'I3aHHA 3a7ad  YIPaBITiHHS.
OOTpyHTOBaHO METONW TpEICTaBJICHHS 3HaHb, CTpaTeTii
MPUIHATTS pilleHb B yMOBAaX HEBW3HAUEHOCTI Ha IMiJCTaBi
JIOTIYHUX MPABHJI i MpoLeyp.

Metoan 1oOyIoBM JIOTIYHMX BHMCHOBKIB y TpoLecax
(dopmyBaHHs pinieHb ocoboro posrisinyto B (Pospelov,
1989),onucaHo JeAyKTUBHI, iIHIYKTHBHI Ta MpaBaonoaioHi
MOJIeJIi MUCJICHHS JIIOJIMHH, SIKi € MiAcTaBolo (GopMyBaHHS
YIpaBIiHCHKUX il

V poborti (Akoff & Emeri, 1974)BukiaaeHo OCHOBH Te-
opii BUMIipIOBaHb HEKUIBKICHUX O3HAaK, IIKaJ, sSKa € iHCTpY-
MEHTOM OOpOOJieHHsI MaHWX Ta iHdopmarii, MeTomu iHTEp-
BAJILHOTO aHaJi3y, SK iHTEJIEeKTyaJbHOI OCHOBM aHaMi3y IIi-
JIECTIPSIMOBAHUX [Tiif Ta TOOYIOBH ILJIECTIPIMOBAHNX CHACTEM.

V ¢ynnamenransHoMy mocibHuky (Barsegian, 2009)
BUKJIAJICHO OCHOBHM iHTENIEKTyalbHOTO 0OpOOJIEHHS MOTOKIB
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JIaHUX, TEOPil0 CXOBUILI JaHUX, aHalli3 00pa3iB Ta TEKCTOBOT
iH(opMmallii, areHTHi CUCTeMH, HeMPOHHO-YiTKi MOJeTi i BU-
TAT 3HAHb.

VY pobori (Zaitcev, 1990)Bu3HayeHo crnocodu miaBU-
meHHA e(eKTUBHOCTI Ta SIKOCTI pPoOOTH omepaTopiB y cuc-
TeMaX aBTOMAaTWU30BAHOTO YMPABJiHHSA TEXHIYHUMH KOM-
TUIEKCaMH, PO3TJISTHYTO, Ha MiACTaBi CHCTEMHOTO aHalizy,
OTlepaTHBHY MisJTbHICTD JIIOOWHM, HiajJoTW y Tpoueci pi-
IIeHb Ha OCHOBI KJTACUYHOI iHXKEHEPHOI TICUXOJIOTT.

V poboti (OKonor & Makdermat, 2018}poananizoa-
HO CTOCOOW MHCIIEHHSI Y MPUIHATTI pillleHb 3a pi3HUX CH-
Tyaliif, chOpMyIbOBAaHO KOHLEMLiI0 CHUCTEMHOI0 MMCIEH-
Hsl 0CO0H.

V 36ipuuky mpaie (Mekhanizmy, 1972)posrisHyTo
MaTeMaTH4Hi acreKTH MoOyA0BM MOJENI WijecrpsAMOBaHOT
MOBENIHKM 0co0M mix Jac opMyBaHHS pillleHb Ta TMCHXO-
JIoTiT mii.

V monorpadii (Blinov & Petrov, 1991 )yiociimkeHo oc-
HOBHI TIPOOJIEMY JIOTIiKH Mii, AMHAMIYHI Ta CTATHYIHI aCTIEKTH
O3HAYeHHS JIii, CEMAaHTHKa, TEOPETUKO-ITPOBi MOIETIi TpoIIe-
CiB pillleHb, Ha SIKUX (GOPMYIOTBCS 3acaiy yIpaBIiHHS.

V pob6ori (Kheis, 1981)po3risiHyTo KOHIEMIIiIO MpHU-
YUHHOCTI, BUSABJIEHHS MPUYMHHO-HACIIAKOBUX 3B'SI3KiB MpH
aHani3i CUTyaliil y CKIaZHMX CHCTeMax, AMHAMIKy IMOBe-
JiHKM 0cO0M Y Mpolieci AeKOMIO3MLIT CKIaJHUX CUTYaLlild.

V monorpagii (Kheili & Kumamoto, 1984guknaneHo
METOIM aHajli3y HaIifHOCTi i Oe3MeK! TEeXHIYHUX CHCTEM,
AHANIITAYHUIM aHaNi3 i METOOU WMOBIPHOTO MOJETIOBAHHS
Ta CnocoOW OLIHIOBaHHS PHU3MKIB BUHUKHEHHS aBapitHUX
CUTYaIIiif.

V moHorpagii (Palamarchuk, 1993jo3rnsnyto Teope-
TUYHI CHCTEMHI i JIOTiKO-MaTeMaTUyHi OCHOBH CYCHiIbHO-
TepUTOPiAILHUX KOMIUIEKCHO YTBOPEHHX Ta iH(opMmauiiiHo
Y3TODKEHUX CTPYKTYp, MpoOsieMH B3aeMOJii CyCHiabCTBa 3
MPUPOJIOI0 Ta MOJEN iHTerpalii HayK, po3po0JeHO Teopito
(hopMyBaHHS CTPYKTYP.

Monorpadii (Marshal, 1989; Draizdel, 199@pucssue-
Hi METO/IaM aHaJli3y PU3UKiB Ta Oe3MeKN MPOMHUCIIOBUX Tij-
MPUEMCTB, PO3IJIAHYTO OCHOBHI MPUYMHM aBapiii, X Hac-
JI/IKK, aHaJli3 pU3HUKIB.

V moHorpadii (Sikora, 1998k dopmMoBaHO OCHOBHI MO-
JOKeHHA iH(OopMaIiifHO-pecypcHOl KOHICMIii aHawi3y i
CHHTE3y CTPYKTYpH CHCTEM YIPaBJiHHA CKJIAIHUMH
o0'extamu. Po3pobieHo Metoauku opMyBaHHS CTpaTeriit
yNpaBiliHHA B LiILOBOMY HPOCTOPi CUCTEMU B YMOBax Iil
30ypeHb Ha mifcTaBi irpoBoi Ta pecypcHo-iHdopmaiitHoT
KOHLIETLiH.

V wmonorpadii (Sikora, 1999)na mincrasi iHdpopma-
LiliHO-pecypcHOT KOHLIeNLil, po3poOUB aBTOp, OOTPyHTOBA-
HO METOJ iIeHTU(IKAIil CTPYKTYPH i AUHAMIKHU MTOBEIiHKA
CKJIQJIHUX CHCTEM B YMOBax il 30ypeHb, pO3TIIsTHyTO irpoBi
Mojeni B3aeMOoil.

V mpaui (Sikora, 2001),6a3yrourice Ha CHUCTEMHOMY
aHaiizi Ta iH(popMaLiifHO-pecypcHiil KOHLenuii cuHTe3y
Mozeneil IMHaMIKH i CTPYKTypH 00'€KTiB, BUKJIAIEHO METO-
I CHHTe3y po0acTHUX CTPYKTYP YNpPaBliHHA TEXHOJOTiy-
HUMH CUCTEMaMH.

V poboti (Sikora, Medykovskyi & Hrytsyk, 2002)
00IPYHTOBAHO KOHLIEMLLT €HeproakTUBHOCTI 00'€KTIB ympas-
JHHS Ta po3po0JIEHO METOIM 0OPOOIIEHHS MOTOKIB TAHUX Ha
TMiICTaBi MEPCHEKTUBHIUX iHPOPMALIIHUX TEXHOJIOTIH.

V mpaui (Medykovskyi & Sikora, 2002Ha mincrasi
KOHIIETIii €HePTOaKTUBHOCTI PO3pOOIEHO METON CHUHTE3Y

MoOfeNeil cucTeM, CTPYKTYp YNpaBJliHHs, METOAM OMpaLlto-
BaHHS JaHUX Ha MiJCTaBi iHTEpBaJbHUX CTATUCTHK.

V mpani (Tkachuk & Sikora, 2010ya mixcTasi cuctem-
HOTO aHaNi3y i KOTHITUBHOI TEXHOJOTii OOTPYHTOBAaHO Me-
TOJM JIOTiKW NPUIHATTA PillleHb B eKCTPEMaJbHUX CUTYalli-
SIX, HEYITKOCTi JaHWX Ta MPOIEAYPH TOOYIOBU CTPATETii.

V ¢ynnamenrtanbhiit npaui (Drahan, Sikora & Ya-
vorskyi, 2014)Ha mincTaBi cUCTeMHOTO aHawi3y i eHepre-
tiaHoi Teopii (. I1. [IparaH), BHUKJIaJeHO OCHOBH Teopii
CTOXaCTMYHUX CUTHAJIB.

V npauax (Durniak, et al., 2013a, 2013b, 201#) nia-
CTaBi CHCTEMHOT'O aHaJi3y Ta JIOTiKO-KOTHITUBHUX Mopeseil
PO3rJIAHYTO MeToau (OpMYBaHHA il MPUUHATTSA pillleHb B
LinecnpsMOBaHUX CHCTEMax YIpaBIiHHA 3 i€papXiyHOIO
CTPYKTYpOIO B YMOBaxX pM3MKy aBapiif i koH]aikTiB. Po3-
TJISTHYTO JIa3epHi TEXHOJIOTIT BinOopy i ompamoBaHHs JaHUX
BiJl CHEPTOAKTUBHUX O0'€KTIB IS 3a0e3TeUeHHs TPUIAHIT-
TS pillleHb Y CHCTeMaX YNpaBliHHS i EKOMOHITOPHHTY.

V konektuBHiit po6oti (Bychenok, et al., 200@6rpyH-
TOBAaHO KOHLETILII0 CTBOPEHHS PETiOHANBLHOTO LEHTPY AJIS
NPUHHATTS pilleHb 3i 3a0e3NeyeHHs 3aXUCTy HacelIeHHS Ta
o0'ekTiB kuTTe3ade3neueHus Big AEC, rizpocrnopyn, 3em-
JIeTpyCiB.

V crarti (Vasylenko, 2017po3po6GiierHo 6a30By KOH-
LEMLil0 MDKHApoAHOT eKoyoriyHoi Oe3mekH, fka IpyH-
TYETbCA Ha Jiano3i AepXkaBHUX CTPYKTYP, YPALYy, BUEHUX,
0i3Hecy i rpOMaIChKUM CYCHITBCTBOM.

V crarti (Shapar & Mikheiev, 2018)o3rnsnyTo npo-
LecH aectabisizauii eKoJOTiYHNX CHCTEM il BIUTHBOM TeX-
HOTEHHHX CTPYKTYpP-3a0pyIHIOBAUiB, PO3TIITHYTO CTpaTeTii
CTaJIOr0 PO3BUTKY Ta MPOLEC PyiHyBaHHS MEXaHIYHUX CHC-
TeM Ta ixHe iH(popMalliliHe TpaKkTyBaHHs.

V tdynnamenrtanbHiit npaui (Drahan, 1997posrisuyTo
€HepreTM4YHy TEeOpil0 CTOXAaCTUYHMX CHUTHaNiB, K 0Oa3uc
aHaJizy (akTopis.

VY po6orax (Timoshenko, 1967; Tivilov, 1988; Karzov,
Margolin & Shvetcova, 1993)o3risHyTO METOIM aHATI3Y
MUHAMIKA TIOBEIiHKU CKJIQJHUX CUCTEM, KOHTPOIb CTaHY,
BUSIBJIEHHS ()AKTOPiB AKTMBHOTO PYHHYBaHHS CTPYKTYypH
TEXHOTE€HHMX 00'€KTIB, KOHTPOJIIO CTaHy.

V mpani (Sikora, 1988)po3rnsHyTo MeToau NoOyIOBH
Ja3epHUX CUCTEM JUIA KOHTPOJIIO BiOpaumiifHMX mporeciB
€HEeproakTUBHHUX 00'€KTiB.

V npaui (Mesarovich, Mako & Takakhara, 1978)3-
[JISIHYTO MpOoOJeMH YNpaBiliHHA BEJIMKUMHU i€papXiyHUMU
crcTeMaMH, 110 MOB'A3aHi 3 BBEIEHHSM TOHATTS CTaHy CHC-
TeMH, il KepoBaHICTIO Ta peai3alli€lo, a TAaKOX MOXKJIHMBOC-
TAMM 11 CTPYKTYPHOT NEKOMIO3ULLI.

Mema oocnioosicennss — TIPOBECTH CHCTEMHHI aHai3
MpoLeCciB BUHUKHEHHSI KOH()IIKTHAX CHUTYyalliif B eKocucTe-
MaxX, COLIaJbHUX Ta TEXHOTEHHUX CHCTeMax i IOCHiIUTH
BIUIMB aKTWBHHUX (DaKTOPIiB Ta WIKi[UIMBUX BUKWTIB Ha IX
(yHKIIOHYBaHHS Ha IMiACTaBi irpoBOT KOHLEL{ y3roKeH-
HS CTpaTerii WiNbOBOTO YMpPABIiHHSI €HEPrOAKTUBHUMH
00'eKTaMH 3 BUMOTaMHU €KOJIOTIUHUX JAepKaBHUX HOPMATH-
BiB Ta COLLiaJIbHUX CTPYKTYP.

3amaui nmocnimkenHs. Ha migcraBi cucteMHO-irpoBoi
KOHLELii MPUAHATTA LiIbOBUX PillIeHb:

® [poaHasIi3yBaTH CUCTEMHY Py MifJ 4ac KOH(IIKTY pecypcis;
® O0rpyHTYBaTH MOJIEIb IMHAMIKH TTIOTOKIB pecypciB;

® O0IpyHTYBaTH NPOIIENYPY alanTalil CTpaTeriit ynpasiiHHs;
® PO3pOOHUTH METOI PO3B'I3aHHS KOH(PIIKTHUX CUTYAITiii.

Memoou oocnioscenHs — MPOBECTH CUCTEMHUI aHaJIi3,
3acTocyBaTu iH(opMaLiiiHi TeXHOJOrii ompaloBaHHs Aa-
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HUX, BUKOPUCTATH METOIM CHUHTE3y CTpaTeriii aHTUKpPHU30-
BOTO YNPABIIiHHA, TEOPil0 irop, KOTHITUBHI MPOLECH TPHIi-
HATTA pillleHb Ta iHTeprpeTanii CUTyari.
1.CucremMHa rpa HijIeOPiEHTOBAHUX TeXHOJIOTiYHHX
CTPYKTYp Yy FPAaHUYHHX Pe:XMMAaX PO3NOAiIy pecypciB.
Po3risiHeMO OCHOBHI cxeMH B3a€MOZil YYacHUWKIB MapHOT
iHdopmMaLiitHOT IPU Y CTPYKTYpi TEXHOJIOTIYHOI CHCTEMH.
BiamosinHo 3amaHo Taki CTPYKTypH ydacHuKiB rpu (Sikora,
1998, 1999, 2001; Sikora, Medykovskyi & Hrytsyk,020
Medykovskyi & Sikora, 2002; Tkachuk & Sikora, 2010)
o {IVF O CUS}P — (aktopn 30ypeHHS mMapamMeTpiB CHUCTEMH
CUS mxepenom 3aBan IVF | sike Mae kaHaM BIUTMBY Ha TEXHO-
JIOTiYHUI MPOTIEC;
» {cus D cusl,
CUS, sK NpOTHBHUKOM peatizaliii 1iii pyHkuioHyBaHHs (po3-
puB (yHKIIOHATBHUX 3B'I3KIB);
U {CU&D CUS} suar — (PPaKTOpH 30ypeHHs crpateriii cucremu
CUS 3a paxyHok jesindopmartii (npu owuiHIi napamerpis
TpaekTopil cTany);

— (haxrop 30ypeHHsI CTPYKTYPH CHCTEMH

U {CU& O II% EI{ CuUSg II]R — 6opoThOa 3a pecypcu Mix CTpyK-
typamu CUS i CUS (marepiaibhi, eHepreruyHi, iHdopma-
wiiHi, pinancosi);

o {TEi O 75j |Cus{ Strat U| Gn]} — pecypcHi  koHQUIKTH Ta
TOHKH MiX TEXHOJIOTTYHUMHU OJIOKaMHU.

CTaH CHCTEMH BH3HAYaeThCs yepe3 GaliaHc pecypciB y
IOCHiIHINA CTPYKTYpi, 32 HasBHUM e()eKTHBHHUX CTpaTeriii
TPH, sKa BA3HAYA€E IX PO3IOIIN 3aIeKHO Bil HABAHTAXKECHHS
eHeproakTUBHUX arperatie (Sikora, 1998, 1999, 2001):

m m
L0805 0 (1) [=20(0 £11).

= =1
(StratUpr( G): AD(t) O Inopt = [ 2~ &, Zc+ €] ez

é(t] <@ o)< s
ne zcOV;(C| Rx) — mapameTp LiIbOBOrO CTaHy TEXHOJO-

riYHOT CHCTEMH.
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Puc. 1.CrpykrypHi Mozieni clieHapiiB B3aeMO1iT KOHKYPYIOUMX CUCTEM IpH NapHiii rpi: Z (t) 01z O R —peani3auist TpaekTopii crany,

dimlz = [ maxZ - minZ] — JOMyCTHMI T'paHuIi iHTepBaTy MapaMeTpa CTaHy, GRAF( i { )) = zg( 4}, )I:I b x 'F} —rpadik mpocTopoBoi

CTPYKTYpPH TpaekTopii B ipoctopi crany [Iz XT,] , Zg —nouarkoBuii cran cucremH, [1z X1z 4] — Pazosuit npocrip, CUS — tinecrnpsimo-

BaHa cucreMa. BinmosinHo cuenapii po3BuTKy noaiit y rpi 6ynyts M;GT —texHonoriuna rpa B crpykrypi CUS, M,GT —mozens B3aemoii
3a po3mnoia pecypciB, MsGT —Monens KOH(IIIKTY 32 epepo3MoIia MaTepiallbHUX i eHEPTeTHYHUX pecypciB, MG, — cTparerist y3romkeHHs

iHTEpeciB

3aranpHui OanaHCc MaTepialbHUX PeCypCiB 3a TepMiHab-
HOI cTpaTerii MPUAHATTS pillieHb Ha YNPaBIiHHS 3TiTHO 3 pe-
’KHMOM HaBaHTAKEHHs OMMCYETHCS Yepe3 MOBENiHKY Mozei
Tpa€eKTOPii BUNAAKOBOTO MpoLecy, Aka GOpMY€eTbCS Ha OCHO-

Bi B3aeMonii B TEXHOJOTIYHIMi CTPYKTYpi JOKAIBHHX KOMIIO-
HEHT MOTOKIB MOCTYNAlOYUX i BUKOPHCTAHUX PECYPCIiB Ta Bi-
noOpaxae TUHAMIYHMIA CTaH CHCTEMH Yepe3 TPAEKTOPIkO -
HaMiku OanaHcy y BUMIIsiAI iHpopMaiiiHoro o6pa3y cutyaril
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B o0JacTi crilikoro ¢yHKIioHyBaHHs. CTpyKTypa LiJIbOBOTO
MPOCTOPY BHU3HAYAETHCS MPOLEAYPOrO (CTpaTeriero) po3s's-
3aHHs MpoOseMHOT LimboBoi 3aj1adi, MOAENAMHU MPOCTOPY
cTaHiB i (ha3oBOro mpocTopy 00'eKTa yMpaBiiHHA Ta HOTO
CHEPTeTHYHIMI XapaKTePUCTUKAMHU B3a€EMHO CIPSKEHUMH
yepe3 i3oMop(Hi omepatopu nuHaMiku 00'ekta. Ha ocHOBi
BUBUCHHS CHUTYyaLiifHOi MOBENIHKM DIBHA TPAEKTOPii CTaHy
OV, npu BUKOHaHHI YMOB OanlaHCy pecypciB, (OpMYIOTHCS
npoueaypy Kiacugikaiii MOXIMBAX CTaHIB 00'ekTa ympas-

niHHA i cTpareriit pyxy no uimi (Sikora, 1998, 1999, 2001;

Sikora, Medykovskyi & Hrytsyk, 2002; Medykovskyi &i-
kora, 2002; Tkachuk & Sikora, 2010; Drahan, Sik&rda-
vorskyi, 2014; Durniak, et al., 2013a, 2013b, 20¥ésaro-
vich, Mako & Takakhara, 1973).

Jns iMIyJbCHUX TIOTOKIB MOJENb TPAEKTOPii CTaHy
BU3HAYAETHCS HA IMIICTaBl MOJEIIOBAHHA AUHAMIKHU 3TiZHO
3 piBHAHHAM (HeniHiliHOTO) OanaHcy pecypciB, BiIHOCHO
obuacTi CTiliKol piBHOBaru, B ymoBax aii 30ypeHs i oOme-
JKeHb Ha PECYpPCH:

GRAF Z( 4 T)]=

t+Ty m m
=Z0+ [ Poo(18)) X Pu(tUi) - Do (t.€)dt |
t i=1 j=1
BiJIMIOBiTHO 10 MOMEJi TPH B JBOX KOHKYPYIOUHX CHUCTEMaX
(puc. 1).

2. Iunamika notokiB pecypciB y rpi. s koxHOTO
yuYacHHUKa T'pH, AK iHTENEeKTyalbHOI CUCTEMH, 1O NpHUiiMae
pillleHHs, cnpsAMOBaHi /sl JOCSATHEHHS Liji, XapaKTepHOIO
03HaKow € crocid (opMyBaHHS CTpaTeridi ymnpaBliHHS 3
ypaxyBaHHIM MOJIMBOT MOBEiHKM KOHKYPEHTa, BUXOAIUN
3 piBHSHb AMHAMIKH, AKi OMUCYIOTH TMOBENiHKY T'PaBLiB y
LITLOBOMY TPOCTOPI SK KOKHOTO TPaBIA, TakK i CHIJIbHOMY.
JlwHamika B3aeMOMii TPABIB BW3HAYAETHCSA CITLIHHAM
PO3B'SI3KOM CHUCTeMU piBHSAHB Ha iHTepBayi yacy (T,) Biamo-
BiZIHO IO PO3MOJiNY HasBHUX pecypciB i wineit (Sikora,
2001; Sikora, Medykovskyi &  Hrytsyk,
Medykovskyi & Sikora, 2002; Tkachuk & Sikora, 2010)

dﬁlt(t) = R Uyt) + Fio(U 2 at) , U O Stra{%) Ot T;

EPRPSyE Str{gj s Str{éjj
(@] C
dZ(9 _ Fo(x2Uat) + For(U4é1,t) ,OU 0 Stra(uj O,
dt C
Crparterii ynpaBiiHHS 0a3yrOTbCsS Ha KOHLENTYaJlbHUX
Mozenax kinacugikauii cuTyauiif, TO6TO OLiHLI HaNEeXHOCTI
TPA€EKTOPIi CTaHy [0 03HAYEHOT0, 32 MEBHUMU KPUTEPisIMH,
KJ1acy LiJbOBOro MPOCTOPY i BUOOPY KOMaHAW YNpaBJliHHS,
sKa TMepeBOIUTh CHCTEMY Yy BiAMOBiAHIN LiNbOBiN 3amadi
Kiac. 3aaHo TaKy CTPYKTYpy po3OWTTS KiaciB, sk N-Mip-

m . .
HUX MHOWH: {Ki}i:len— KL — 1HBaplaHTHa CHUCTEMHa

Kiacudikanis po30UTTS MPOCTOPY 1iJiel Ha HeTlepepBHOMY
iHTepBaNi 4Yacy (YHKIIOHYBaHHS IrpoBOi CTPYKTYypH;

{ki} 'J.n:l x{T} ;‘ _ 2 KL — nokanbHo-iHBapianTHa Knacudi-

Kalist po30UTTSA WIJIbOBOTO MPOCTOPY i CTaHIB, BiIHOCHO
TepMiHATBHUX LUKJIIB yTIPABIiHHS.

Ha puc. 2 HaBeneHo Mopenb irpoBoi cHCTEMH B KOH-
(mikTHI 60poTHOI 3a po3monin pecypciB. BBeneHHs Taxo-
r0 po30WTTS KJaciB fAa€ 3MOry copMyBaTH NPUHLIMIIN CHH-
Te3y JIOKAIbHUX i TIIO0ANIBHUX CTpaTeriii MOBEiHKN Ha OC-
HOBi MeTOZiB X pecypcHOro Ta CUTyauiffHOro ymnpaBiiHHA
I. Iocnenosa (Pospelov, 1986).

2002;

Mertononoriss i CHCTEMOJIOTi aHalizy IUHAMIKH
Tpa€eKTOpii CTaHy TEXHOJOTIYHOI CUCTEMHU, BUXOISIUM 3 PiB-
HSHb OajiaHcy pecypciB, 0a3yeTbcs Ha MeToJax Mapamer-
pUYHOT i HermapamMeTpWUYHOI CTAaTHUCTHK, TeOpil MPUHHATTS
pillleHs B yMOBaX HEBU3HAYEHOCTi, TeOpil MepeBipKM CcTa-
TUCTUYHHX TiMOTE3, IO A€ 3MOTY chopMyBaTh iHAUKATO-
pH TIOJIOXKEHHS CHCTEMH BiIHOCHO 0a30BMX KOOpAWHAT
LTBOBOTO TIPOCTOPY HA OCHOBI OIIHOK CTATHUCTHK TPO Ha-
JeXHICTh 00pa3iB IMHAMIYHUX CUTYalii y MOTOYHOMY 4aci
10 aJbTepHATUBHUX KJACiB €TAJOHHUX Mojenel po3OUTTA
npocTopy cTaHiB. KoxkHOMY KJlacy BilNOBiZalOTh JIOKAIBHI
cTpaterii MPUIHSITTS LiTbOBHUX pillieHb (SKi € eleMeHTaMu
r06aTbHOT MOMITHKHM), IO Ja€ 3MOTY TiJ i€l MOCHiI0B-
HOCTI yNpaBliHCbKUX KOMaHJ NMEPeBECTH CUCTEMY Y LJIbO-
By 001acTb, TOOTO OIMHUCYIOTH TPOLENYPY PO3B'I3aHHSI
poOIeMHOT 3a1a4i PO3MOIiTy pecypciB B IIJTLOBOMY TMPOC-
TOpPi CUCTEMH Ta YHUKHEHHS KOH(IIKTHOT cUTYyartil.

3. AnanTauis crpareriii. Y BUTAIKy CHTYyallii, KOJH
LiJIbOBA 3a/1aua He po3B'si3aHa, popMyroThes npoleaypH (3a
HasBHOCTI pecypciB) ajanTauii cTpaTerii TOCATHEHHS Wi
B yMOBax [iii 30ypeHb i 3aBaj, ki 6a3yl0Tbcs Ha JOAATKO-
BOMY BUBYEHHI NMpobieMHoi 3aaaui. Lle norpedye cTBOpeH-
HSl HOBOI MoJieJTi Mpo0JieMH i iTbOBOT CUTYallii y TeXHOJIO-
TiYHili CTPYKTYpi, OLIHKK HasBHUX PeCypcCiB, MO0 MPHU3BO-
JIMTh 70 3MiHK TPAEKTOPIl pyXy i TepMiHaIbHOrO Yacy (Svi-
ridov, 1978; Druzhinin & Sergeeva, 1990; Gladun87,9
Pospelov, 1989; Akoff & Emeri, 1974; Barsegian, 200
Zaitcev, 1990; OKonor & Makdermat, 2018; Mekhanizmy
1972; Blinov & Petrov, 1991).

CuHTe3 cTparerii JOCATHEHHS 1iJTi, B CUCTEMI YITpaBIliH-
HS 31 3BOPOTHIM 3B'A3KOM, 0a3yeThcs HAa YTOUHEHHI MOJEi
uii i crocobiB ii peanizauii 3a 0OMexXeHUX pecypciB, K
npoLexypu po3B'A3Ky LinboBoi 3anavi. CUHTE3 MOBENiHKH
CUCTeMH, TIPU 3aJaHiil CTPyKTypi B ymoBax aii 30ypeHb i
BEJIMKMX 3@ piBHEM 3aBall, IPYHTYETbCS Ha BUKOPUCTAHHI
THUIOBHUX MOJEJNel CTparteriii JOCSTHeHHs 1iJieid, 1m0 Bigoo-
paxaroThCs Yepe3 CMyTH HaMpsAMKY MOXKJIMBHUX TPA€eKTOpiii
pyXy B LinboBilf obmacti. OuiHKa MOpOroBux 30ypeHp, sKi
MPUBOISTE IO TEXHOJOTIYHOTO 30010 32 PaxyHOK CHOTBO-
peHHst iHpopmalii Mpo cTaH CUCTEMHU B PEXHUMi OLIHKH CH-
Tyawii i MPUHHATTS pillIeHb, € OCHOBOIO BMOOpPY KJIaciB ai-
TOpPUTMIB OOpPOOJIEHHS CUTHAJIIB 3 POOACTHUMHM BJIACTHBOC-
Tamu. CUHTE3 cTpareriii Kopekuii pexXnMmiB i mapameTpis
CUCTEMHM TIpH €BOJIOLi 00'€kTa ymHpaBliHHA i cHUCTEMH
CIOCTEpPEXEHHS, KOHTPOJIO 1 ympaBiiHHA, Ga3yeTbcs Ha
MeToJax i npoleaypax, alropuTMax po3B'A3Ky LilbOBOT 3a-
nadvi, ski BepudikoBaHi MO KiacaX €TAJOHHUX PO3B'A3KiB
npoGyieM. EdekTHBHA OIliHKa CHJIBHUX 3aBaj i KOPEKLis
ONTUMAIBHUX alITOPUTMIB 0OpOOINIEHHSI CUTHAIB i 3a0e3re-
YeHHS iX poOacTHOCTI, iX afeKkBaTHa (iIbTpaLis Big 3aBan 3
TOYKH 30py OTPUMAaHHS KOpeKTHOT iH(opmartii mst Gopmy-
BaHHA 00pa3y cHTyalii B LIJTbOBOMY IMPOCTOPi € OCHOBOIO
MPUAHATTS pilleHb B yMOBAaX HEBU3HAYEHOCTI AMHAMIYHOT
cutyauii BigHocHo wimi. Kopekuis anroputmiB 00poOiaeHHs
JaHuX 1uisi popMyBaHHsS oOpa3iB HMHaMidHOI cuTyauii 6a-
3y€ThCS Ha MpoLeAypax OLHKW MOBENiHKH (YHKIiOHAJIB
SIKOCTi B 30HaX [il 30ypenb. Kopekuist Mozeneit 00'exra ym-
paBJiHHSA i CTpaTeriii HOCATHEHHs wineil mpoBomuThcs (B
YMOBax KpHW3H), BUXOITYH 3 HASBHOCTI TPOLIEIYP PO3B'A3KY
npobJaeMHUX 3aja4, 1jisl 4oro HeobXinHo nposectn (Sikora,
2001; Sikora, Medykovskyi & Hrytsyk, 2002; Medykov-
skyi & Sikora, 2002; Tkachuk & Sikora, 2010):
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Puc. 2. Mozens irpoBoi cuctemy, sika BAKOPUCTOBYE CITUIBHE JUKEPENIO PECypCiB Ha MiACTaBI y3ro/pKEHHS cTpaTeriit 6e3koH(IiKTHOT rpu:
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(opmaniiini ataky; {GIRy} —raobaneni cuctemu nocradanus pecypceis; Gy, G, —rpasui; SV—30Hu B3aemoail; 111 , —none rpu; [ 3C3 —
reHepallis 30HIyIOUMX CUrHaJIiB /1A Binoopy nanux; PR —notoxu pecypcis; BZL —6a3u noriunux npasui; @i, —(axtopy BIIMBY Ha pe-
cypcHi Ta inpopmaniiini motoku; SV, SV —06acTi po3mo/Iiny HOToKiB pecypciB Ta iHpopmarii

® [iepeBipKy YMOB JOCSATHEHHS IIiJieii Ta O1iHKY 3ac00iB i 00'eMiB
pecypcis;
® OL[IHKM CTENEeHIB HAsBHOCTI i MOOIJILHOCTI pecypciB Juist peati-
3auii ijeu Y KPUTUYHUX YMOBAX;
® KOpeKIlii cTpaTerii BXO/KEHHS B IIJIbOBY OOJACTh i CTereHi
JIOCTYITHOCTi HassBHUX PECYPCIiB Y MOMEHT KOH(JTKTY.
OnrtuMizallis pexxuMy BUXOLy 3 KPU30BOI CHTYyaLlii cuc-
TEMU MPOBOANTHCS 3 ypaxXyBaHHSM 3HaHb MPO CTPYKTYPY,
IMHaMIKy i LiJbOBY 3amady cUCTeMHM i 6a3yeTbcs Ha Qop-
MYBaHHi (pyHKIiOHaTy SKOCTi, KOMINOHEHTaMHU SKOTO OY-
IOyTh iHAMKATOPHI (YHKLIT eKOHOMIl pecypciB, TepMiHab-
HOTO Yacy AOCATHEHHS LiJli, TOYHOCTI miaTpuManHs (yH-
KIIOHAJIBHOTO CTaHy. ONTUMIi3alis alropuTMiB 00poOIeH-
HS CUTHAJIB i CTpaTeriii ynpaBiiHHS AJIsI KOKHOTO y4acHH-
Ka IpH B TEXHOJIOTIUHIHM CTPYKTYpi MPOBOANTHCS, BUXOIATIN
3 CTPYKTYpH ILiJbOBOT 3a/Jadi Ha BUBYCHHI CTATUCTHIHUX
XapaKTePUCTHK TPAEKTOPIi CUTHANIB i 3aBal, a TaKOXX Ha
OCHOBI NepeBipkH BiNMOBIIHOCTI MojelNell curHamiB anro-

puTMaM 0OpOOKHM, BUKOHYIOTHCSI YMOBHM 3a0e3NeueHHs iX
pobacTHOCTI i iHpOpMAaIiitHOT afeKBAaTHOCTI, TPA BUKOHAH-
Hi YMOBH y3TOJUKEHHS CTpaTeriii CIJILHOrO po3Moniny pe-
cypeie (Chikrii, 1992; Krapivin, 1972; Druzhinin & Konto-
rov, 1982; Pavlov, 1982; Pospelov, 198f)d 3).

(G,|IVF,) sv | 1S (FM,G,)
Fo | mTH NR = .
<GR|IR'"> <ATI]> — ZR : )
<GSUTH>ﬁ StratU v (FM,G.)
_r StratNS wn

1 ]
dSytP(Z,,) <+2 ——\IVE, G

Puc. 3. YyacHuku TeXHOTOTIYHOI rpH: T S—TEXHOJIOTIYHA CUCTEMa,
sIK 30Ha B3aeMoii; Gy — rpaBelib, skuit BinoOpaxkae ¢akropu 30y-
peHHs NOTOKy pecypciB; Gy —30ypeHHs iHdopmaliifHIX KaHaTiB;
Ggr —MoJIeNb JDKepena pecypceiB, sKi 3a0€3MeuyIoTh TEXHOIOT i HIN
npotiec; {Gy..., G,/ FM} —¢opmyroui mammnu (kepoBaHi cTopoH-
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Him oneparopom); {GSUy;/ Strat U Strat NS — cucrema kepy-
BaHHSA TCXHOHOFi‘{HI/IM TIPOLIECOM, SK Y3TrOIKyBa4 pEXKUMY rapaHTO-
BaHOTO OAIAHCY PO3MOALTY PECYpPCiB 3 BUOPAHUM KJIIaCOM CTpATeTiii
CMIOCTEPEKEHHSI 1 YIIPABIiHHSI, Y3TOJPKEHHUX 3 [IITOBOIO 33/1a4CH0

4.MeToa po3B'si3aHHS KOH(IIKTHHX cHTyauiii.
[Ipobnema po3B'sI3Ky KOH(PIIKTHUX CUTYaIill y TEXHOJIOTIU-
HUX CTPYKTypax, MpY B3a€EMOJIii aKTWBHUX, TACUBHUX y4Jac-
HUKIB I'pH, BUMarae Jyisi CBOr0O po3B'si3aHHS CTBOPEHHS KOM-
TUIEKCY KOHLENTYaIbHUX MOJENEH, K BIOPSIIKOBAHOT iHTe-
JekTyanbHoi 0a3M 3HaHb, LI0 MICTUTH B c00i OJOKH
B33a€MO3B'I3aHUX MOJeJNell CTPYKTYPH i IWHAMIKU CHUCTEM
CTpateriii ympaBiiHHS i OoNTHMIi3awii, MoJeneil mpoueryp
cunte3y CAV-TII i Ha X OCHOBi MPOBEJEHHS CUHTE3Y KOH-
HEeNTyaJbHOI MOJENi TEXHOJIOTIYHOT CTPYKTypH, 11 mapa-
MeTpH3allisl BiTHOCHO LIJTBOBOTO i TPOCTOPY CTaHiB, BI3HA-
YeHHS] TPAaHWYHUX i aBapiiHUX pexuMiB. 3a3HaueHi mapa-
METPH30BaHi KOHLENTyalbHI MOJeNi MepeBipAroThCS Ha
CTiliKicTh 3a JlamyHoBHMM, TpHu Aii 30ypeHb 3 €TaJOHHUMHU

nMoBipHicHuMHu Xapaktepuctukamu (Chikrii, 1992; Krapi-
vin, 1972; Druzhinin & Kontorov, 1982; Pavlov, 1982os-
pelov, 1986; Sikora, 1998, 1999, 2001; Sikora,
Medykovskyi & Hrytsyk, 2002; Medykovskyi & Sikora,
2002; Tkachuk & Sikora, 2010; Drahan, Sikora & Ya-
vorskyi, 2014; Durniak, et al., 2013a, 2013b, 2017)
CyKyIHiCTh BUMOT 10 TOYHOCTI i crabimbHOocTi CAY-
TII i oninkm mapameTpiB peakuii Ha 30ypeHHS BU3HAYarOTh
CTymiHb Tpy0OCTi i € iH(popMauiifHOIO OCHOBOIO CHHTE3Y
pobacTHUX aNropuUTMiB BHSBIEHHS if ONpalfOBaHHS CUTHA-
JiB, SKi LMPKYJIOOTh Mo iHpopMauiiiHux kaHamax ACY-
TI1. BuknaneHa KOHILICMLisS € OCHOBOI CHUHTE3y O€3KOH-
GuiKTHUX cTpaTeriii po3moainy pecypciB Ta 1X iHpopma-
uiitnoro 3abe3mneuenns (Sikora, 1998, 1999, 2001; Sikora,
Medykovskyi & Hrytsyk, 2002; Medykovskyi & Sikora,
2002; Tkachuk & Sikora, 2010; Drahan, Sikora & Ya-
vorskyi, 2014; Durniak, et al., 2013a, 2013b, 2017)

M[Cpy] Strat Urg Strat NS, | cus
@0 dsyt [Z,] i
|
Strat Uk H,: KliSyt—Ui : .
- @O dsyt Zr(t) |
I—I
TS | ] BM
k\ # D})Ie1 CDnl F»———
Rm DY J 4
Tn
- DPR, | @n, [¥-—-
IRe @ J NRv I
_— A/D
VFy, mc | Ns
> P
> oI | Algz.
DDk & Alg Z; L
z 1VFy N
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| em =
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Puc. 4. Monens Bubopy pexumy rpu < CUSZ TS>
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[ToOynyBany Ha OCHOBI KOHLENTyaJbHOI Momemi
KM[SUyp]gz — cucTeMu YIpaBIiHHS i-TO KJIacy, sika BU3HA-
YeHa alropuTMOM PO3B'SI3KY MpoOJIeMHOT LilbOBOI 3amaui,

BingnosinHo, cxema (opMyBaHHS PU3HKiB BIUIMBY LIKill-
JVBHUX TPOIYKTiB Ha EKOCHUCTEMY BimoOpakae iepapxiro
rpu, B sKy BXomiaTh Taki kommonentu (Durniak, et al.,

napametpuuni mozeni (Sikora, 1998, 1999, 2001; Sikora,2013b):

Medykovskyi & Hrytsyk, 2002; Medykovskyi & Sikora,

2002; Tkachuk & Sikora, 2010; Drahan, Sikora & Ya-

vorskyi, 2014; Durniak, et al., 2013a, 2013b, 201T)s
ILOTO MOTPiOHO MOOYYBaTH TaKi KOMIOHEHTH CHCTEMM:
1.TIS; — npocTopy CTaHiB 3 iHTepBaJIaMH:

® 1r={Z0 Zo Z} —HOPMAILHOIO PEXUMY;

® | ={ZMax Zma} —/IOIYCTUMHX BUKHJIIB;

o 1o={Z} Z} —asapiiinux oOnacreii.

2. ®I(Zy, Zyyr) — basoBuit mpocTip 3 HAGOPOM JISAMYHOBCH-

KUX obOjacrteil crifikocTi {‘Z{', T

Z, 'Zfb IMHAMIYHOTO
peXUMy, IO BU3HAYAOTh 0ONAcTh (YHKLiOHYyBaHHS MPU
aii 36ypenb i 3MiHi iHTeHcHBHOCTI noTOKiB {®PR, PR} Ha
(hopmyroui MalMHY;

3. 1ICdZ | T) — wuinboBuit npoctip Ha {lz XRg} Cy, TepMi-
HanbHOMY 0aswci i-ro uukity ynpasiuinai {CU} Ha ocHOBI
Mozneni OajlaHCy pecypciB BiIHOCHO cTaHy piBHOBaru

{zder:

~ t .
zm[Tt): Zo+ | Au(Z 2. 17.60)
n to

[@ (U(0).1.€) —ﬁl@ (t,B,q)}dt +Z¢(1).

4. Mopens BHOOpY MPOCTOPY I'PH Ta IUHAMIYHOTO OITHCY CH-

Tyauii Npyu BUKOHAHHI YIPABISAIOUUX dild.

Ha puc. 4 HaBegeHO cxeMy BHOOPY peXuMy TPH 3TiTHO
3 LUJISIMK 1 CTpATeTiAMKM TOBEIiHKH OO0 PEKUMY Ta MO-
TY)KHOCTi pecypciB. BinmoBigHo 10 LiabOBOro 3aBIaHHA
MOXEMO 3MOJIENIIOBaTH TOBEAIHKY TpaekTopii craHy TS,
o BinoOpakae 3MiHy piBHS pexuMy i cTaHy mpu Aii 30y-
peHb Ha TIOTOKH pecypciB Ta iH(popMalliiiHi kKaHau.

BinmosigHO, cTpateril irpoBoi MoBeIiHKA B PETioHi PO3-
TallyBaHHA MPOMHCIOBUX TEXHOTEHHHX CHCTEM 3aieXKaTb
SIK BiI IKOCTI yTHUIi3allii BiIXOMiB KOKHOT CTPYKTYpH 30K-
peMa, Tak i piBHSI €KOKOHTPOJIIO Ta IUPEKTUBHUX Ta amaMi-
HICTpaTUBHMX MapameTpiB. [IpM HEKOHCTPYKTHBHIN KOH-
(QIiKTHIM TMOBEMIHLI PU3WKK TOCUIIOIOTHCS, IO MOXe
MPU3BECTH [0 TEXHOT€HHOI KaTtacTpodu 3 BUKMAAMM LIKiI-
JIMBUX PEYOBMH 3a BiICYTHOCTI CTPYKTYpH IUISl IXHBOT K-
60oKoi mepepoOku i yTuiizarii (puc. 5).

ﬂ T TT T U Mexaniuaa
vy i v v v niepepobKa
—
Tiepena || [BTC, | |BTC, | |BIC, | -|BIC, Hp%ym Xiviana
N eHepre- {TC} nepepobka
THAHE ’ ‘ Ll Haxonmyenns
pecypciB H BiIX0z1iB
—
A A A 4 A,
Binxonu BupoOHUIITBA |
Al v CEM
IIpupoani B Dt
iBEHb KOHIIEHTpaLlii S
pecyper cC B €KOCEPETOBHUIIL i PU3HKIB
% T )
Couianbna indpactpykrypa| | Pipens Oesneku (COPE)
xuTTE3a0e3MeYeH S| |
CIKC CYCHLIBCTBA
v ¥
» Ko_opm/.mylg.qi niimisn || Crpareris kooprunanii (JIAC)
MiHiMi3awii pu3uKy TEXHOTCHHUX CHCTEM

Puc. 5. Cxema (popMyBaHHS pU3HUKIB BUKHUIB IIKIAIMBIX TPOIYK-
TiB Ta IXHBOT'O BIUIUBY HA EKOCHCTEMY

¢ {BTG —BupoOHMYi TEXHOJIOTIUHI CHCTEMH;
o JIITP — jkepena NpUPOAHUX pecypeiB (EHeproHocii, mosiTps,

BOJIa Ta iH.);
® CI ta EC — couianbHa iHppacTpyKTypa Ta eKoJIOTiuHe cepelo-

BHILE;
® CC — cuctema CeHCOpiB y CTPYKTYpi CUCTEMH €KOMOHITOPUHTY

(CEM);
® COPbBrg — cucteMa OIIHKY PiBHS TEXHOJOTIUHOI #f eKOJIOTiYHOT

Oe3meKy;
® JIAC — nepxaBHa anMiHiCTpaTMBHA CTPYKTYpa, sika BHPOOIsE

KOOpJIMHALLNHI  cTparerii s MPOMHCIOBHMX —KOMILIEKCIB

(BTG / iZ) BHPOGHMUMX TEXHOTCHHUX CHCTEM;
® CDKC — cucremHa iH(pacTpyKTypa >KUTTE3a0€3IICUeHHs CyC-

iJIbCTBA — (HACEICHHS).

Jnst momryky HeoOXimHoi cTpaterii ynpasniHag TS He-
o0xigHo "mpu nii 30ypeHs" TpOBecTH iMiTalliliHy Tpy B
(71g) — B mpocTopax cTaHiB, i, pecypcax Ha Momesi s
pi3HUX KnaciB 30ypeHb, BU3HAUYNTH HA OCHOBI PO30OWTTA iH-
TepBaJTy CTiliKi JIIMYHOBCBKi 00nacTi y hazoBomy mpocTopi,
a 32 HUMU-TIApaMeTpH cTpaTterii ynpasiinds (qus. puc. 5).

(cus(DAg - DOf-{ BTG/ i} - ( CEM).

BucHoBok. Ha miicTaBi cucteMHoro anainizy Ta irpo-
BUX 1 KOTHITMBHMX KOHLEMILIN PO3TIITHYTO KPH30Bi CHTY-
allii, IKi BUHUKAIOTh Y TEXHOTEHHUX CHCTEMaX 3 €HEProaK-
TUBHUMH (haKTOpaMM BIUIMBY. B ocHOBi MeTomy po3B's3aH-
HS KOH(JIKTHUX 1 KPU3WCHWX CHTYyaliil, y TEXHOT€HHHX
cHCTeMax 3 iepapxiero, MOKJIaIeHO METOIUKY Ta O0IpyHTO-
BAHO KOHLEIMLii CUCTEMHOI I'pU K TEXHOJOTIYHUX, TaK i
iHpopMaLifHUX TiACTPYKTYp, WO Y3TOIKYIOTh CTpaTerii
po3B's3aHHA KOH(DIiKTY pecypciB. Otxe, BimOyBaeTbes
ajanTaris cTpaTeriii 3rifHO 3 UiTbOBUMU 3aBIaHHAMMU. [1pn
HEMOXJIMBOCTI PO3B'A3aHHA KOH(IIKTY GopMyeThbes mpolie-
Iypa KOOpAWHAIII CTpaTeriyHol Ta JIOKAILHOT METH CITijIb-
HOI 7151 KOHKYPYFOUMX CHCTEM, IO CKJIAIA€ OCHOBY METOIY
PO3B'si3aHHA KOH(DIIKTY.
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INTEGRATION OF GAMING, SYSTEM AND INFORMATION AND RESOURCE CONCEPTS OF ASSESSMENT
OF ENERGY ACTIVE INTERACTION OF TECHNOLOGICAL AND ECOLOGICAL SYSTEMS (PART 2)

Modern accelerated development of man-made in@listructures has led to an increase in the corat@r of harmful emissi-
ons and their volume in eco-environment (soil, waaemosphere), the level of pollution of villagegies, whole regions. Complica-
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tions of technological processes, production grovethacities of thermal power stations, transpdlrarad gas industry, in the struc-
ture of which includes energy-intensive objectsnpticated management processes, which led to &nedal certain levels of secu-
rity their operation and increased the risks ofgenats and disasters. At the same time, the lelvesks of accidents and man-made
disasters depends on many factors and componesystein reliability: reliability and quality of pjexts of man-made systems, mo-
dels and algorithms of functioning; quality of ctmstions, aggregates, components, method of thstallation; compliance struc-
tures built to the design requirements, methodsliofand repairing and testing for input operatiqoality of strategies, algorithms
for processing data and making managerial decisibiesquality of preparation (engineering, knowlexhgnt, practical etc.) of pro-
duction and administrative staff, as well as thpaisitive and negative features; preparation ofusss for performance of the pro-
duction process and their quality; the ability ésist resource and informational attacks on manensgdtem; the ability to withstand
informational and mental-psychological attacks grerational and managerial staff when making marialgeolutions. Conseqg-
uently, the causative factors of emergencies amrsemn design, limited knowledge of the structaféechnological systems and po-
wer systems, gaps in the understanding of dynaimicemation destructive processes that may occtinduhe operation energy-in-
tensive objects. The game interaction conceptv@dtictors— technogenic systems) — is the basis for the ifiesmion of system,
information and energy structure of destructioncpsses of man-made objects for due to the impnositfaunpredictable factors,
which due to limitations knowledge of operators can be taken into account and, accordingly, ptedicAll these aspects of risk
assessment are both strategic and game-specifisatbaand determine the dynamics of processeamnmmade systems, as well the
level and nature of the impact on the ecologicalrenment. Based on gaming and system models,eas#tin principles of analysis
the interaction of man-made, ecological and sa®yatems, it is necessary to build general scherhb&marchical organization of
regional society. Solving this problem will allowly to analyze the available resources for prododaiad life of man and society, to
assess the risks and probability of conflicts whBacating resources. This approach to resolvirgsiifety of life provides a basis
for in-depth analysis the interconnections of a plex of productions with resources and the envirennwill give the ability to
provide a deep recycling of waste. To solve thisbpem is highlighted, solved and developed theofeihg tasks and methods: the
relevance of the problem of risk minimization hagib determined and assessed technogenic systetims ecological environment;
the analysis of literary sources in which this peabis considered; the purpose of research andaustbf problem solving are for-
mulated; the analysis of causes and factors of genee of conflict situations both technical ana@infational;an analysis was con-
ducted and game models of management strategies wemstructed; developed a method for conflict leggm in man-made
systems; the method of structuring the system &naggregation is developed; the system game anddly of its representation is
considered; the general scheme of interactionabfitegenic systems, which generate harmful emissieitis an environmental and
social environment like the basis for developingrdination strategies for environmental protectéon technology of deep waste
processing; new technogenic characteristics anid tla¢ure and influence on ecological environmemet r@vealed. So in order to
provide a high level of reliability of man-made ®ms need to consider active, informational indbsign process and the cognitive
factors affecting the design and implementatiothefproject taking into account the developmentaf dynamic situations.
Keywords:System; game; strategy; ecological system; infoilonatnanagements; decisions; purpose; decisionrmgaki
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