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Bu3naueno mepestik 3aa4, Ha po3B A3aHHS SIKUX OPi€cHTOBaHA OaraTropiBHeBa cucTeMa
yHpaBJiHHA eHeproe)eKTUBHICTIO perioHy, cGopMy/ab0BaHO BHMOTHM 10 peaji3auii kKoMmmo-
HEHTIiB KOXHOro piBHA cuctemu. Iloka3zaHo, 10 KOMIIOHEHTH YNPABJIHHS TEXHOJIOTTYHUMU
npouecamMy NOBHHHI 3a0e3Me4yBaTH ONPALIOBAHHS IHTEHCHBHUX MOTOKIB JaHUX y peajJbHOMY
yaci 3aco0amu, sIKi 3210BOJILHAIOTH O0MeKEHHS 1010 radapuTiB, €HeprocrnoKUBAHHA Ta
BapTocTi. 3apONOHOBAHO PO3POo0JaATH OaraTopiBHeBY cHCTeMY YNPaBJiHHS eHeproedexkTHs-
HICTIO perioHy 3a TAKMMH NPUHUUNAMM. KOMIOHEHTHO-i€papXiYHMM, CHCTeMHOI iHTerpauii,
3MIHHOIO CKJIAAy 00JIaHAHHS, MOAYJIbHOCTI, BUKOPUCTAHHSI TOTOBHX KOMIIOHEHTIB i 0a30BHX
NPOEKTHUX PpilleHb, BiAKpUTOCTI Ta cymicHocTi. Po3pobseno apxirekTypy cucremu
yHpaBJiHHA eHeproeeKTHUBHICTIO perioHy, sika CKJIAJA€TbCsi 3 TaKUX PiBHIB. eHepro-
e(peKTUBHOCTI perioHy; ynpaBjiHHs (iHAHCOBOIO, rOCHOAAPCHKOI0, AAMIHICTPATUBHOIO Ta
BHPOOGHHYOIO TiSVILHICTIO MiANpueMCTB (YCTAHOB); YNPABJIiHHS TEXHOJIOTIYHUMH NPOLECAMHU.

KalouoBi cioBa: eHeproedekTHBHiCTH, OaratopiBHeBa cHCTeMa  YyINpPaBJIiHHA,
TeXHOJIOTi4YHi Mpouecu, apxXiTeKTypa, CXOBHIIe JAHUX, KOMIIOHEHTH, NPUHIUIH.

The list of problemsthat can be solved by multilevel system of energy efficiency of the
region wer e determined. Requirements for the implementation of each system component were
formulated. 1t was shown that the technological process control’s components should provide
processing of intensive data streams in real time. Also components haveto satisfy limitations
on size, power consumption and cost. A development of multilevel system of region’s energy
efficiency was proposed to carry out the following principles: component-hierarchical, system
integration, equipment variable composition, modularity, using of ready-made components
and basic design decisions, openness and interoper ability. The system architecture of energy
efficiency of the region was design. It consists of the following levels: energy efficiency of the
region; management of financial, economic, administrative and production activities of
enterprises (institutions); technological process control.

Key words. energy efficiency, multi-system management, processes, architecture, data
storage, components, principles.

IMocTanoBka npodJiemu

PO3BUTOK €KOHOMIKH perioHy TiCHO 3B'S3aHHMH 3 MiABHINCHHSAM 1i eHeproe)eKTUBHOCTI, SKa
3aJIOKUTh BiJ. 30aJIaHCOBAHOIO 1 OIIQJJIMBOrO CIOXKHBAHHS CHEPreTMYHUX PECYpPCiB; TEXHOJIOTIH,
o0NaJiHaHHS Ta CXEM EHEProlnoCcTayaHHs, CTPYKTYpU CIIOKHBAHHS IajJHMBHO-CHEPTETUYHHX PECYPCiB;
PIBHS yIpaBIiHHS EHEProepeKTHBHICTIO 1 CIIOKUBAHHSIM eHepropecypciB. s OIiHIOBaHHS €HEpro-
e eKTUBHOCTI E€KOHOMIKH pPETiOHy BHKOPHCTOBYIOTHCS HHU3Ka TIOKA3HHUKIB, cepesl SIKUX — BaJIOBHH
perioHaNbHUH MPOAYKT, HOTO eHEeProEMHICTh Ta iH.

BanoBuii perioHasibHUI TPOMYKT BU3HAYAETHCS SIK CyMa BaJlOBOI JOJaHOI BapTOCTi YCiX BHUIB
C€KOHOMIYHOI JisUTbHOCTI B OCHOBHHMX IIiHAX, BKJIIOUAIOYM YHCTI TMOJATKH Ha MPOMYKTH BUPOOJICHI B
perioHi. EHEproeMHicTh BAJOBOrO pErioHaIbHOTO MPOAYKTY — PIBEHb BUTpPAT MAIMBHO-CHEPTeTUYHUX
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pecypciB Ha OAMHHUINIO BHPOOJEHOTO BAJOBOIO PETiOHAJIBHOTO TPOIYKTY Ta PO3PaXOBYETHCS 3a
METONKOIO HaBemeHoto B [1-3].
[MinBumenHs: eHeproeeKTUBHOCTI €KOHOMIKH PErioHy € KOMIUIEKCHOI MPOOJIeMOI0, BHUPIIICHHS
SKoi mepenbadyae po3poOJCHHS Ta peai3allii0 HU3KA CHCTEMHHMX VIPAaBIIHCHKUX PINICHh fAK Ha
perioHaJbHOMY piBHI, Tak 1 Ha piBHI OKpeMHUX miAnpuemMcTB (opraHisaiiiid, ycTaHo). BaxiauBum
THCTPYMEHTOM IiIBHIIICHHSI eHEProe(eKTUBHOCTI €KOHOMIKH PETiIOHY € BHKOPHCTAHHS iHTEIEKTYalbHUX
iHpOpMAIITHUX TEXHOJNOTIH Ui MoOYNOBH 0araTOpiBHEBOI CHCTEMHU YIPAaBIIHHS EHEProe(eKTHBHICTIO
periony (BCYEP). Taka BCYEP noBuHHa 3a0e3neuyBaTi:
iHopMmalliiiHy B3a€EMOJIiI0 TEPUTOPIaAIbHUX OPTraHiB BIAAM 3 MiANPHEMCTBAMHU (OpraHi3allisMu,
yYCTaHOBaMH);
KOMITJICKCHHUH ~ MOHITOPHHT  ITOKa3HHWKIB EHeproeeKTUBHOCTI TEPUTOPiH, MiANPHEMCTB
(oprawizartiif, ycTaHOB) pErioHy y peKHUMIi peajbHOro 4yacy;
IHTErpaIlifo Ta onpaIoBaHHs iH()OPMALIHHIX PecypciB MPO €KOHOMIUHI, TEXHIYHI, BUPOOHUYI,
€KOJIOT14YHI Ta OpraHi3aiiliHi BIUTUBH K Ha PIBHI perioHy, Tak i Ha piBHI MiAMPHUEMCTBA,
iHTerpairo GpyHKIiii 6araTopiBHEBOTO YIPABIIHHS €HEProe(eKTUBHICTIO PETIOHY;
dbopMyBaHHS JUIS KOXHOTO PiBHA YHpaBIiHHA e(EKTHBHHX YIPABIIHCHKUAX PIillleHb, SKi
IPYHTYIOTBCSI Ha PE3yJIbTaTax OMpaIfOBaHHS BETHKHX 00CATIB iH(pOpMAIIii.
[pu po3po6bii BCYEP nominkHO opieHTYyBaTHCS Ha MHPOKE BUKOPHCTAHHS TEICKOMYHIKAIIHHX 1
Web Texnonoriit, 6a3 ganux, CYB]I, CXOBHIIl Ta MPOCTOPIB JaHUX, KOMITIOHEHTIB 30MpaHHs, OIIHIOBAHHS,
OTEPATHUBHOTO aHANITHYHOTO Ta IHTEIEKTYalIbHOTO OIpalfoBaHHs iH(GOpMaIlii, Bi3yali3amii pe3ynbTaTiB i
ONPAIIOBAHHS Ta TPHUHHATTS YIPABIIHCHKUX PillleHb. YTPABIIHCBKI pilIeHHs, sfKi (OPMYIOThCS Ha
KokHOMY piBHI ynpasninas BCYEP, HeoOXiTHO cipsSMOBYBaTH Ha ONTHUMI3AIil0 CTPYKTYPH CIIOKUBAHHS
MaJMBHO-CHEPreTUYHUX PECYPCiB, 3MCHILICHHS CEHEPrOEMHOCTI BUPOOHMIITBA OJWUHHUIN MPOIYKIIL,
BUKOHAHUX POOIT 1 HaJaHWX TOCIYT, CKOPOUYCHHS PIBHS HEBUPOOHWUYMX BTPAT MAIMBHO-CHEPTETUYHUX
pecypciB.
VY 3B’s13Ky 3 MM 0COONMBOI aKkTyalbHOCTI HaOyBae TpoOiieMa MiJABHINCHHS eHeproe()eKTHBHOCTI
CKOHOMIKH PETiOHY IIUIIXOM BUKOPUCTAHHS IHTENEeKTyalbHIX iHpopMaliiiaux Texnomnoriii ta BCYEP mis
(dbopmyBaHHS epEKTUBHUX YIPABIIHCHKHUX PIllICHb.

AHaJi3 0CTaHHIX JOCTiTKeHb | myOaikamiii

3a ocraHHI pPOKHM 3HiliCHEHO 0arato JOCHIDKeHb Ta IyOmiKamiid, NPHUCBSUCHUX MUTAHHSIM
VIIpaBITiHHS eHeproeeKTUBHICTIO eKOHOMIKM PErioHy Ha BCIiX PIBHAX — BiJl YIPaBIiHHS TEXHOJIOTTYHUMH
Ta Oi3Hec-mportecamMu (BUPOOHUUOI0, (DIHAHCOBOIO, aJIMIHICTPaTHBHOIO Ta TOCIIOAAPCHKOI0 isTIBHICTIO) Ha
MiIPUEMCTBI 10 YIPaBIiHHSI €KOHOMIKOI0 periony [4—12]. Po3risHeMo HaiBaXJIHMBIII 3 IIMX MyOTiKaIii.

VY poborax [4-6] npoaHami3oBaHO 0araTOpiBHEBY CTPYKTYPY IHTEPOBAaHOI aBTOMAaTH30BaHOI
CHCTEMH YTPAaBJIIHHSA MiAPHEMCTBOM 1 0araTopiBHEBY pO3IOAUICHY CTPYKTYpPY YIPaBIiHHS
MiAPHEMCTBaMU perioHy. HemonmikoM TakuX CHUCTeM € BIICYTHICTh Ha KOXKHOMY piBHI YIpPaBIiHHS
OKpeMoi 0a3u JIaHUX Ta OpiEHTAIlll CTPYKTYPH CUCTEMHU Ha BUKOPUCTAHHS XMapHUX TEXHOJIOTIH.

VY mpaisix [7, 8] 3HayHy yBary NPHUAUICHO MUTAHHSIM OCHIKCHHS CHEPrOMEHEKMEHTY SIK
edexTuBHOrO 3aco0y MiJBUINEHHS EHEProeeKTUBHOCTI MIANPHEMCTB Ta E€KOHOMIKH periony. OmHak
METO/IM Ta 3acOo0M JUIs peatizallii eHeproMeHePKMEHTY ChOTOJIHI He IOBHOKO MIipOI0 PO3pOOIIeHi.

3 awnamizy nyomikaniii [9, 10, 12] BumimBae, mo s GopMyBaHHS €PEKTUBHHX YIPaBIiHCHKUX
pillieHb y OaraTopiBHEBHUX CHCTEMaXx YIPaBJIiHHSI HEOOXIAHO PO3pOOUTH 3ac0o0u IS OI[IHIOBAHHS Oi3HEC- i
TEXHOJIOTTYHUX MPOIIECIB Ta OMEPATHBHOIO, aHANITHYHOTO M IHTEIEKTYallbHOTO OINPAIOBaHHS JaHUX Ha
BCIX PIBHSAX YIpaBIiHHS.

VY poborax [9-11] po3risHYTO TEXHIYHI Ta IHXKEHEPHI ACHEKTH PO3POOJICHHS OaraTopiBHEBHX
CHCTEM YINpPAaBIiHHS MIIPUEMCTBAMH, PO3TISHYTO Cy4YacHi TeXHOJorii 300py, HaKONMYEHHS Ta
ompaiioBaHHs iHpOpMAaIii i MOKa3aHO JOIUIBHICTh I1X BHKOPUCTaHHS Y CHCTEMax YIPaBIiHHS
eHeproe() eKTHBHICTIO. Takok TaM JIeTajJbHO PO3IIISIHYTI MPOBiAHI Ta Oe3npoBinHi iHTepdelich, ceHcopH,
BHKOHABYI MEXaHI3MH Ta MIKPOKOHTpPOIIEPHI cucTeMu. [IpoTe y po3risIHyTHX Mpamsx HeJOCTaTHRO YBaru
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MPHIIICHO MUTAHHSIM KOMIUIEKCHOT'O TIXOY 10 pO3pOOIeHHS 0a30BUX MPOrpaMHO-anapaTHUX 3aco0iB Ta
ix amanTaiii 1o 3a7a4 ynpaBiIiHHS eHeproe(eKTUBHICTIO Ha BCIX PIBHSX YIIPABIIIHHS.

3a pe3yiabTaTaMH aHali3y BHJHO, 110 po3pobieHHs apxitekTypu BCYEP BuMarae BHKOpPHCTaHHS
KOMILIEKCHOTO MIIXO/y, KU OXOIUTIOE Cy4acHY elleMEHTHY 0a3y (MiKpomporecopu, MiKpOKOHTPOJIEPH,
IporpaMoBaHi JIOTiYHI IHTErpajbHI CXEMH, CEHCOPH, BHKOHABYI MEXaHi3MH), IHTEICKTyalbHi Ta
iH(OpMAIiiHI TEXHOJIOTIi, apXiTEKTYPy CUCTEM YIPABIiHHS, MEPEKEB1 Ta IHTEPHET-TEXHOIOT .

ineb Ta 3aga4i qocaiTKeHHs

Line pobotu — po3poOIieHHs, OpiIEHTOBAaHOI Ha iHTErpalilo iHpOopMaIiHHUX pecypciB MiAMPUEMCTB
periony, ix ompamoBaHHS Ta (QopMyBaHHS e(QEKTHBHUX VYIPABIIHCHKUX pillleHb, apXiTEKTypH
0araTopiBHEBO1 CUCTEMH YIPABIIiHHS eHeproe() KTUBHICTIO PErioHy.

JJis JOCSITHEHHS IOCTaBJICHOT 1Tl HEOOXIJHO pO3B’ I3aTH TaKi 3aadi:

BH3HAUUTH IEpeIiK 3a1a4 i po3s’ s3anus bCYEP;

chopMy/IIOBATH BUMOTH JI0 peajtizallii KOMIIOHEHTiB KoxkHoro piBHs BCYEP;

BuOpaTH npuHIMI po3podnenns bCYEP;

po3podutu apxitekrypy BCYEP.

OcHOBHI pe3yJbTaTH J0CTIIAKEHHS
3agaui BCYEP. OcranHi poKM XapakTepuU3yIOThCS IHTEHCHBHHM BIPOBDKEHHSIM 1H(POPMAIIHHIX
TEXHONOri Ha mimnpuemcTBax JIbBIBCBKOI 00MAcTi, MO 3a0e3Medmiio aBTOMATH3alilo X poboTH Ta
HAKOIMYEHHS BEMKHUX OOCSTIB iH(pOpMAaITil Mpo TMHAMIKY TEXHOJIOTIYHHX Ta Oi3Hec-mporeciB. Jis peamizarii
MOCTABJICHUX 33Jad Ha MIJANPUEMCTBI HEOOXIAHO CTBOPHUTH CXOBMIIEC JAaHMX PO3MOAUICHOIO UM
HEHTPATI30BaHOTO TUITY, 3a0e3reunT 30epirants iHdopMarlii, HeoOX1THOT sl aHai3y eHeproeeKTHBHOCTI
Ta 3a0€3MEUUTH JIOCTYN 10 Hel BIANOBIOHO 0 HAaJaHHMX MMOBHOBa)keHb. OmparltoBaHHs i€l iH(opMarii 3a
JIOTIOMOT'OF0 TEXHOJIOT1H OOYMCIIOBAILHOTO 1HTENEKTY 3a0e3leuye OTPHMAHHS 3HaHb, HA OCHOBI SIKMX MO)KHA
VIIPABISITH MiAIPHEMCTBOM 1 HOro eHeproedeKTHBHICTIO Ta TIPOTHO3YBATH HOTO MOJANBITY JiSUTHbHICTS.
[lixBumuTH piBeHb YNpaBIiHHSA €HEProeeKTUBHICTIO perioHy, CKOOpAWHYBAaTH pOOOTY BCIiX
MiAPUEMCTB MOXKHA JIMIIE IHTErPYBAHHSAM YCIX YNPaBIIHCHKAX (QYHKIIH B €JHHY CUCTEMY YIPaBIJIiHHS.
3acrocyBanHss BCYEP moBHHHO MOKpalIUTH CTPYKTYpPY CIIOKWBAaHHS MAaMBHO-CHEPTETUYHUX PECYPCIB,
3MEHIIIUTA EHEPrOEMHICTh BUPOOHHUIITBA OAWHUII MPOAYKIlii, BUKOHAHMX POOIT 1 HaJaHUX IOCIYT,
CKOPOTHTH PiBEHb HEBUPOOHUYMX BTPAT MaJUBHO-CHEPTETHYHHUX PECYPCIB.
Hnst 3abe3medeHHst ymnpaBiiHHS eHeproeekTuBHICTIO ekoHoMikd periony BCYEP mnosuHHa
3a0e3revuyBaTH po3B’ I3aHHsI TAaKUX 3a71a4:
pO3pOOJICHHS ~EHEpPreTHYHOi TOJITHKA Ta cTpaTerii  eHeproeeKTUBHOCTI perioHy Ta
MiJANPUEMCTB;
CTBOPEHHSI €JMHOTO iH(GOPMAIIHHOIO TPOCTOPY A MIIANPUEMCTB 1 OpraHi3amiii perioHy 3
JIOCTOBIPHOIO, ITOBHOIO Ta ONEPAaTUBHOIO IHPOPMAIII€I0;
30UpaHHS Yy pealbHOMY 4aci, 30epiraHHs Ta IIONEPEIHE ONpPAIOBAaHHS JaHUX MPO CTaH
TEXHOJIOTTYHUX Ta Oi3HEC MPOIIECIB;
30MpaHHs 1 ONEPEHE ONPALIOBaHHS JaHUX 13 JaBayiB y MOBaxX 3aBajl 1 HEMOBHOI iH(pOpMALIii;
MPOTHO3YBAHHS, YIPABIIHHS TEXHOIOTIYHUMH MTPOIIECAMH Ta BHKOHABUYMMH MEXaHI3MaMH,
HaJIaIlITYBaHHS apaMeTPiB TEXHIYHKUX 3aCO0IB 3aJISKHO BiJl YMOB HABKOJIMIITHBOI'O CEPEIOBHIIA;
CKJIAJIaHHS Ta aHaJi3 eHeprodasanciB BUPOOHUIITBA Ta CIIOKUBAHHS EHEPTrOHOCIiB;
CHEeProayIuT eKOHOMIKH PErioHy Ta po3po0JIeHHS IHBECTUIIIHHUX EHEPro30epiralounx MpoOeKTiB;
(hopMyBaHHS 3BITiB i3 eHepProe(eKTHBHOCTI Ta CTBOPEHHS iX MIA0JIOHIB,;
IHTErpyBaHHs PI3HOMAHITHUX JaHUX 3a IOITOMOr0I0 0a3, CXOBMIIL JaHUX Ta IHTEPHET-CEPBEPIB;
3aXUCT JAaHUX y CUCTEMI BiJl HECAHKIIIOHOBAHOT'O JIOCTYILY;
MOJICITFOBAHH TIPOLIECIB 1 IHTEIEKTyaaIbHE OMPAI[IOBAHHS HAKOMUYCHHUX JaHUX;
aHaJi3 HAKOMWYCHUX JIAaHUX 1 BU3HAUCHHS IUISAXIB 3MEHIICHHS TEXHOJOTTYHUX 1 HEBHPOOHHUMX
BTPAT EHEPropecypcis;
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TUTaHyBaHHS Ta TPOTHO3yBaHHS PO3BUTKY €HEproe(eKTHBHOCTI EKOHOMIKH PErioHy;

ONTHMI3allisl CTPYKTYPH CIIOXKMBAHHS TaJTMBHO-CHEPT€TUYHUX PECYPCIB;

Bizyaizalisi 0araTOBUMIpHUX JIaHHUX IIOAO0 eHeproe)eKTUBHOCTI 1 MPEACTaBICHHS pe3yIbTaTiB
OIpaIlOBaHHS JAHWUX Y BHUTIISL TpadikiB 1 giarpam,;

BJIOCKOHAJICHHSI CHCTEMH PEriOHaJbHOTO YIPABIiHHA CHEProeeKTHBHICTIO 1 CIIOXKHUBAHHIM
CHEePropecypcis;

(dbopMyBaHHS Ta KOHTPOJIb YIIPABIIHCHKUX PIlIEHb.

Bumoau ma npunyunu pospooaennss BCYEP. Anani3 3aaad, siki noknanaioTbcs Ha BCYEP, nokasye,
IO IiJ Yac Po3B’si3aHHs 3a/1a4 YIPaBIiHHSI TEXHOJIOTTYHUMH MPOIECAMU Ta BHKOHABUYMMH MEXaHI3MaMH
BHMAraeThcsl ONpaIfOBaHHs IHTEHCUBHUX MOTOKIB JJAHUX Y peallbHOMY Yaci 3aco0aMH, siKi 3aJI0BOJbHSIOTh
OOMEXeHHsI 100 rabapuTiB, €HEPrOCIOKMBAHHI Ta BAapTOCTi. 30Kpema Iie 3aaadi QuIbTpyBaHHS Ta
BiJTHOBJICHHS BTPAaYCHUX JAHWX, MOMEPEAHBOr0 Ta IHTEIEKTYaJILHOTO iX omnpaioBaHHs. OCOOIMBOCTAMHU
TaKUX 3aJad €. MOCTIHHICT, 1 BHCOKAa IHTEHCHUBHICTh HAIXOMKEHHS BXIIMHUX NAaHUX, BEIUKHHA 00CAT
O0YHMCIICHD 3 TepeBaKaHHSIM OOYHMCIIIOBAILHUX OINepalliii HajJ JOriYHUMH, BUCOKI BHMOTH JI0 TOYHOCTI
Pe3yNbTaTIB; MOKIIMBICTD pO3apalieNIeHHs IPOIleCy OOUUCIICHHSI.

OpHi€el0 3 HAWIOMIMPEHINIMX BUMOI 10 KOMIIOHEHTIB TEXHOJIOTIUHOrO pPIBHA € 3a0e3rmeueHHs
BHCOKOI mBUAKOIT. L[ BUMora BuHMKae pu BukopucTanHi komrnoneHTiB BCYEP aiis po3B’ si3anHs 3a1a4
y peambHOMY Haci, [0 HaKJIaJae MeBHI OOMEeXEeHHs Ha 4ac po3B’ s3aHHs 3aaaui Tp. Po3w’ s3yBaTH 3amaqy
HeoOXiiHO 0e3 HAKONMWYEeHHS 3aTPUMOK 3a 4Yac, KU HE MOBHHEH IEPEBUIIYBATH Yacy HaJIXOJKCHHS
na"ux 7,5, TOOTO:

Tp £ Todw .

Yac T,5, 3a0eXKHUTh K Bix 00cary N, pospsarocti N i vactotn FA HagxomkeHHs BXITHUX JaHUX, TaK
i Bix kinbkocTi K kamaimiB Ta ix po3psarocti NK. Takuii yac BU3HAYAIOTH 3a (HOPMYIIOIO:
NN
Todw = E.k '
a KMk
Jiist po3B’ si3aHHs 3371241 y peaibHOMY Yaci IPOAYKTUBHICTh KOMIT FOTEPHUX 3ac00iB Mae OyTH:
bRF kn,
i)
Nn

ne R — cknmagHicTh anropuTMiB po3B’si3aHHS 3a7ad; B — KoedilieHT BpaxyBaHHs OCOOIHMBOCTEH 3aco0iB
peaitizalii aJropuTMy po3B’ A3aHHS 3a1a4i.

I3

3acTocyBaHHS 3ac00iB OOpOOKHM JaHUX Oe3rmocepenHbo Oifis JaBadviB 1 BUKOHABYMX MEXaHI3MIB
HaKJIaJa€e )KOPCTKI oOMEeKeHHs Ha iXHi MacorabapuTHi XxapakTepucTUKU. OJHOYACHO JI0 TaKWX 3aco0iB
BHCYBAaIOTBCSI )KOPCTKI BUMOTH JI0 CIIO)KHBAHOI MOTY>KHOCTI, 10 BIUIMBA€E HAa TabapuTH JHKEPEN YKUBIICHHS
Ta 3aco0iB BifIBeIEeHHs Teruia, (JOpMaTiB JaHMX 1 KOMaH, EMHOCTI mam'aTi Ta iHTepEiCIB 3B’ I3Ky MDK
KOMITOHEHTaMHU CHCTEMH.

KpiM Toro, 10 Takux KOMITOHEHTIB BHCYBAIOTh BHCOKI BHMOT'M ILOAO JKMBYYOCTI Ta HAIIHHOCTI.
Komnonentn BCYEP mnoBuHHI 3a0e3medyBaTH IIEPEBIPKY Mpale3qaTHOCTI Ta INIBHIKY JIOKAJI3allilo
Heronanok. I[Ipobnema Bucokoi skuBydocTi komnoHeHTiB BCYEP BuHuKae y pasi iX BUKOpHCTaHHS Y
CHCTEMax YIPaBITiHHS BOKIUBUMH 1 TEPUTOPIATBEHO BiJJIAJICHUMHU 00’ €KTAMH.

3MEHIIICHHS. Macora0apuUTHHX XapaKTePUCTHK, CHEPrOCIOXKHBAHHS, IIJABHMINCHHS HAIIHHOCTI Ta
IIBUAKOAIT KOMITOHEHTIB KOMII' FOTEPHHMX 3aC00IB MOXHA JOCATTH iX peali3alli€lo y BUIIISI CUCTEMU Ha
kpuctaini (SoC) ta naasenukux interpaabaux cxem (HBIC). ITpu HBIC-peamnizanii komnonentiB BCYEP
BOHH TIOBMHHI 3a0€3MEUUTH BUCOKY €EKTHBHICTh BUKOPHUCTAHHS OOJNaJHAHHS, SKA BPaXxOBYE KiIbKICTh
BUBOJIIB iHTEp(]EHCy, OJHOPITHICTH CTPYKTYPH, KUTBKICTb 1 JTOKATBHICTH 3B’ SI3KiB, 3B’ SI3y€ MPOJYKTUBHICThH
3 BUTpAaTaMu 00JIaJHaHHS Ta OI[IHIOE €IEMEHTH MPUCTPOIO 3 MPOAYKTUBHICTIO [2].

3amava po3poOJIeHHS amapaTHUX KOMIIOHEHTIB peanbHOro 4dacy, opienroanux na HBIC-
peaiizallito, 3 BUCOKOK e(pEKTUBHICTIO BUKOPHUCTaHHS OO0JaJHAHHS 3BOJMTHCS 0 MIHIMI3aIii armapaTHUX
3aTpar, KUTbKOCTI BUBOAIB iHTepdeicy, 30UTbIIEHHS OJTHOPIMHOCTI CTPYKTYPH Ta PETYISIPHOCTI 3B’ SA3KIB.
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[1ix wac amapaTHOi peaizailii aTOPUTMIB PO3B’ I3aHHS 3a]1a4i BUCOKOi e)eKTHBHOCTI BUKOPHCTAHHS
o0aIHaHHS JOCATAIOTh Y3rOMKEHHAM IHTEHCHBHOCTI HaaxomKeHHs BXigaux Pd=knFd, ne k — kinbkicth
KaHaJliB HAJXO/KEHHsS BXIAHUX JaHHX, N — PO3PSAOHICTH KaHAIB HaAXOMmKeHHs manux, Fd — gacrora
HAJXOKEHHS TaHWX, i3 OOYMCIIOBAIBFHOIO IHTEHCHBHICTIO amapaTtHux 3acobie Da=mnhFk, me m —
KUTBKICTh TPAKTIB ompamtoBaHHs; Nh — po3psaHicTh TpakTiB ompairoBadHs; FK — TakroBa wacTtora
OIPAIIOBAHHS TAHUX.

st epekTHBHOTO Bimnaro/pkeHHs koMn rorepHux komroHeHTiB BCYEP min wac ix po3poOieHHs
HEOOXiZTHO BBECTH 3aco0H, sKi 3abe3meyaTh KepOBaHICTh (MOXKJIMBICTD 3allyCTUTH, 3YINHUHUTH Ta
MPOJIOBXKUTH POOOTY 3 OY/Ib-SIKOI aJPeCH), CIIOCTEPEKYBaHICTh (CIIIKYBaHHS 3a 11 MOBEAIHKOIO Ta 3MiHOIO
BHYTPIIIHIX CTaHiB) i mepen0dadyBaHicTh (BCTAHOBJICHHS y CTaH, 3 SIKOrO BCI HACTYITHI CTAHU MOXYTb OYyTH
nepea0aveHi).

Po3pobisitors BCYEP 3a Takumu npunimnamu [12, 13]:

— KOMITOHEHTHO-I€papXiuHuM, SKUH mepeadadae mojin mporecy po3poOieHHs Ha iepapXiyHi piBHI
Ta BHHM 3a0e3medeHHs (aropuTMivHe, arapaTHe Ta MPorpaMHe);

— CHCTEMHOTO IHTErpyBaHHS, IO BHKOPHCTOBYE SIK TOPU3OHTaJbHE, TaK 1 BEPTHKAIbHE
IHTErpyBaHHsI KOMIIOHEHTIB CHCTEM YIPaBIiHHS eHeproeeKTUBHICTIO PErioHyY Ta MiANPHEMCTB;

— iHTerpyBaHHs iHQOpPMAIIMHUX Ta IHTENEKTYaTbHUX TEXHOJOTiH, KOMI IOTEPHUX, KOMYHIKaIIiii-
HUX 1 aITOPUTMIYHHX 33aC00iB;

— 3MIHHOIO CKJIaay oOJiaJHaHHs, 10 nepeadayae HasBHICTH sapa BCYEP Ta 3MiHHMX mporpaMHo-
amapaTHUX MOYIIIB, 32 JIOIOMOTOO SIKHX SIIPO aJanTyeThCs 10 BHMOT KOHKPETHOT'O 3aCTOCYBAHHS;

—  MOAYNBHOCTI, IKUH mependavyae po3podiennst komrnoneHTiB BCYEP y purnsni ¢pyHKIioHanbHO
3aBEPIICHUX MOAYIIB, 1[0 MalOTh BUXIJ Ha CTAHIAPTHUHN THTEpPQEIC;

— TOTOBUX KOMITOHEHT i 6a30BHX MPOEKTHHX pillleHb i yac po3podienns bCYEP;

— BigkputocTi, 3a skuM BCYEP po3poOinsieTbest i3 BpaxyBaHHSIM MOXIJIMBOCTI HapoOIyBaHHS Ta
MOHOBJICHHS (DYHKIIIH;

— CyMICHOCTi, SIKMH Tiependadae BHKOPUCTAHHS CTaHIAPTHUX TMPOBIAHUX 1 OE3MpOBiITHUX
iHTepdelciB T 3B’ 13Ky MK KOMIIOHEHTAMH CUCTEMH.

Apximexmypa FCYEP. Cy4acHi inopMalliliHi iHTeJIEKTya bHI TEXHOJIOTI Ta CUCTEMH BCE OLIbIIe
BUKOPUCTOBYIOTBCS B YIPaBIiHHI CTBOPEHHSIM e(pEKTHBHOTO CEpElOBUINA Uil  YIPaBIiHHS
TEXHOJIOT{YHMMHM TIPOIIECAMH Ta BUKOHAHHS Oi3Hec-TiporeciB (ympasiiHHsA (piHaHCOBOIO, TOCIIOAAPCHKOIO,
aJIMIHICTPAaTUBHOIO Ta BHPOOHUYOIO MISUIBHICTIO) SIK Ha MIiANMPHEMCTBI, Tak i B perioni. IHdopmarriiina
IHTENIEKTyaJIbHA CHCTEMa MOCTYIIOBO IIEPETBOPIOETHCS 13 3PYUHOI0 IHCTPYMEHTa 30MpaHHs, 30epeKEHHS Ta
OIPAIlOBaHHS JIAHUX Ha IHCTPYMEHT JUIS MiATPUMKH MPUHHATTS YIPABIIHCHKUX PIllICHb HA BCIX PIBHIX
yrnpaBimiHHs. KepiBHHKH, [0 BHKOPHCTOBYIOTH TaKi CHCTEMH, KOHIIGHTPYIOTBCS HE Ha 3ajayax
IHTErpyBaHHsI Ta ONpAIIOBAaHHA JaHUX, a Ha (popMyBaHHI YNpPaBIIHCHKHX pillleHb. BOHHW OTpUMYIOTH
MOXIIUBICTh 30CEPEAMTHUCS Ha 3aJadyax YIpPaBIiHHSA EHEeproe)eKTUBHICTIO Ta 3HAYHOK MIpOIO
abcTparyroTbes Bijl iHPOpPMAIiiHIX TEXHOIOT M.

Jnst ynpaBiiHHS eHeproeeKTHBHICTIO eKOHOMIKH perioHy po3pobiieno apxitekrypy BCYEP, sky
HaBezmeHo Ha pucyHky, ae TCP/IP — crek mporokoniB o6miny. Apxitekrypa BCYEP e posmnoaineHoro ta
3a0e3revye:

CIILJIbHE BUKOPUCTAHHS anapaTHUX 1 IPOrpaMHHUX PECYPCIB;

MacIITabOBaHICTh 1 BIIKPHUTICTh apXiTEKTypa, sKa mepeadadae ToJaBaHHsA HOBOI'O arapaTHOrO i
MPOrpaMHOro 3a0e3MeUeHHs PI3HUX BUPOOHMKIB, KOTP1 BIAMOBIIAIOTH cTaHaapTaM MepexeBoi moaem OSl;

napaelibHICTh BUKOHAHHS KUIBKOX IPOIIECIB;

CTIMKICTB 110 3001B Y CHCTEeMI AyOJIIOBaHHIM OOpPOOKH Ha JEKUIBKOX KOMII FOTEpax;

MPO30pHUI JOCTYII 0 PECYPCIB BIAMOBIAHO J0 HaJaHUX TOBHOBAKEHb.

Crpykrypa BCYEP € iepapxiqHoro TpHpiBHEBOIO.

[epmmii piBeHb — yHpaBIiHHS €HEProeEKTHUBHICTIO PErioHy peai3yeThCsi 3 BUKOPHCTAHHIM
iHpOpMAIITHO-aHANITHYHOI CHUCTEMH, SKa CKIAaJacThcs 3 1H(GOPMAIIRHOI Ta aHAIITHYHOI MiJCUCTEM.
OCHOBHHMMH KOMITOHEHTaMH 1H(OpPMAIliFiHOT MACUCTEMH €. BeO-OpieHTOBaHI 3ac00M 30MpaHHS Ta 3aXHCTY
JaHMX, 3aCO0M TTOMIEPEIHBOrO ONPAIIOBAHHS JaHuX i cxoBuile ganux (Data Warehouse).
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Apximexmypa bCYEP
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J171st HaTIOBHEHHS CXOBHIIA IAHUX 1H(OPMAIli€l0 BUKOPUCTOBYETHCS iH(OPMAIiiHI pecypcr HIKHIX
piBHIB ympaBniHHi. B aHamiTW4HIA mMigcHCTeMi BHKOPUCTOBYIOTHCS Taki 3aco0HM: aHANITHYHOTO Ta
IHTENIEKTYallbHOrO  ONpAIIOBAaHHS  JaHWX, MOJECTIOBaHHs,  OIMHIOBaHHS Ta  IPOTHO3yBaHHS
eHeproe)eKTUBHOCTI ~ PErioHy, MMATPUMKH TPUHHSTTS pilleHb, IUTAHYBaHHS Ta (OPMYyBaHHS
VIPaBITiHCHKUX PillIEHb.

VYnpaBiiHHS eHeproeeKTUBHICIO PErioHy Ta MiAMPHUEMCTB OPTaHi30BYETHCA 3a MIKHAPOTHHM
crangaptToM  eHepromeHemkMmenty  1SO  50001:2011  “CucremMu  ynpaBiiHHS —~— €HEpPri€ro
(Enepromenemkment). Bumoru. Pexomenmanii no Bukopucranas’ [3]. B 1poMmy cTaHmapTi dYiTko
BH3HAUYEHO Ti KPOKM, sKI HEOOXIZIHO BXKUTH JUIS JOCATHEHHS BHUIINOI EHEpProe(eKTHUBHOCTI Ta
CHepro0e3neKu MiANpUeEMCTBA. TakokK HUM BH3HAYAIOThCS BHMOTH IIOIO BUMIPY, JOKYMEHTAJILHOTO
o opmIIeHHS, 3BITHOCTI 3 BUKOPUCTAHHS Ta CIIOKMBAHHS €HEPrii, BAMOTH JI0 SHEPTeTUYHOIO 00JIaHAHHS
Ta JI0 MEepCOHay, IO BIANOBIAaNbHUN 3a miaBuINeHHS eHeproedekruBHocTi. Cranmaprom |SO50001
BU3HAauYeHO crenianpHuii anroput™m — “Plan-Do-Check-Act”, skuii ommcye 3aMKHEHE KOJIO 3aXO[iB 3
peasnizaliii cucremu eHepromeHemkMenty — Energy Management System (EnMS). Etan Plan nepentauae
mepes] MOYaTKOM Oy/Ib-SIKOr0 MPOIeCY YAOCKOHAJCHHS aHalli3 IMOTOYHOI CHTyallil Ha BHPOOHHMIITBI Ta
(¢hopMyBaHHs 3a7ayi BHUXOASYM 3 KIIOYOBHUX TMOKA3HHMKIB CHEPrOCIIOKMBAHHS 1 3arajibHOi IMOJITHKH B
perioni. Eran DO — BipoBakeHHs 3armianoBanux nii. Etan Check — MOHITOpHHT Ta MOBTOPHE BUKOHAHHS
3aMipiB OCHOBHUX €HEPreTHYHUX TapaMeTpiB. [pyHTOBHUI aHalli3 i MOPIBHAHHSA OTPUMAHKMX PE3YJILTATIB,
(hopMyBaHHS BUCHOBKIB IIPO HasIBHICTh YW BIJICYTHICTh MMO3UTUBHUX 3pylieHb. Etan ACt — npu BUsiBIICHHI
MEPIINX MMO3UTHUBHUX PE3y/IbTaTiB BOHM MOBHHHI OyTH KOHCOJIIOBAaHI Ta MiJCHJICHI MOJAIBIIUMHU iSIMU
nepcoHany B I[bOMY HampsiMKy. [yt peamizamii ynpaBiiHHA Ha TEpIIOMY pPIiBHI BHKOPHCTOBYETHCS
nporpamuo-TexHiunui kommieke HMI/SCADA zenon. [lanuii KOMIUIEKC BUKOPHCTOBYETHCS CTBOPEHHS
CHICTEM Bi3yalliallii, KepyBaHHS 1 300py aHUX.

Hpyruii piBeHb — ympaBiiHHS (HIHAHCOBOIO, TOCIIONAPCHKOI0, aJMIHICTPATUBHOI Ta BUPOOHUYOO
TISUTBHICTIO MiAIPUEMCTB (YCTAHOB) peai3yeThCs 3 BUKOPHCTAHHSIM TaKUX KOMITOHEHTIB: IHTEIPOBaHUX
3aco0iB  300py JaHUX, 3aco0iB TIONEPEIHLOIO ONPAIIOBAHHS JaHUX, CXOBHINA JaHHMX, 3ac00iB
AQHAJIITHYHOTO Ta IHTENEKTYAIBHOIO ONPAIIOBAHHS JAaHWUX, MOJCITIOBAHHSI, OI[IHIOBAHHS Ta MPOTHO3yBaHHS
eHeproe() eKTUBHOCTI MiIPUEMCTBA, 3aC00iB MIATPUMKH MPUHHSATTS pilllecHb, MJIAHYBaHHS Ta (OPMYBaHHS
VIPaBITHCHKUX pilieHb. s 00’ eiHaHHS KOMIT FOTEPHHX 3ac00iB Ha JIPYroMy piBHI BUKOPHCTOBYIOTHCS
3aco0M KOMIT' IOTepHUX Mepex. [HdopMaliiro 3 1poro piBHS 3a JOMOMOTO iHTepdeiciB nepenaoTh Ha
MepIIni piBEHb YIIPABIIHHS Ta Y CXOBHUIIIE JaHUX.

Ha npyromy piBHI ynpaBimiHHA JUIsl TUIAHYBaHHS, aHAN3y 1 YOPaBIiHHA BUPOOHHUIITBOM
BHUKOPUCTOBYIOTH Tiporpamui 3acobu: IRP — Intelligent Resource Planning (cucremu iHTeNneKTyaabHOrO
wianyBanns), ERP — Enterprise Resource Planning (mmanyBanus pecypciB mimmpuemctsa), MRP —
Material Requirements Planning (cucremu mianyBanHs motrped B marepianax) i MES — Manufacturing
Execution Systems (cucreMu yrpaBiiHHS BAPOOHUYUMH TIPOIIECAMH).

Tperiii piBeHb — yIpaBIiHHS TEXHOJOTIYHUMH MPOIIECAMH — PEATi3ye€ThCS 3 BUKOPHCTAHHIM TaKHX
KOMITOHEHTIB: 3ac00iB 30upaHHs qaHuX (IaBadiB), 3aCO0IB MMOMEPEIHBOIO OMPAIIOBAHHS JaHHUX, CXOBHUINA
JaHHUX, 3ac00iB aHaITHYHOrO Ta IHTENCKTYallbHOTO OIPAIlOBaHHS JAHHWX, 3aco0iB KOHTPOIIO Ta
VIIpaBITiHHS CHEPrOCIOKUBAHHSM, TPOrHO3YBAaHHS €HEproeeKTUBHOCTI TEXHOJOTIYHUX MPOIECiB i
3ac00IB MIATPUMKH TNPHUHHATTS pillleHb, TUIaHYyBaHHS Ta (OPMYBaHHS YIPABIIHCHKUX piieHb. Jis
00’ eTHAaHHS KOMIIOHEHTIB Ha TPEThOMY PiBHI BUKOPHUCTOBYIOTHCS 3aCO0M KOMIT FOTEPHUX Ta MPOMHCIOBHX
Mepex. [Hdopmamis 3 gaHOro pIiBHA 3a JOMOMOror iHTepdeiciB mepenaeTscsi Ha TEpIINi piBeHb
VIIpaBITiHHS Ta Y CXOBHUIIIE JaHUX.

Ha Tperbomy piBHI Ui YIpaBIiHHS TEXHOJIOTTYHUMU MPOLIECAMHM Ta BMKOHABUMMH MEXaHI3MaMU
BukopuctoByetbest cucremu SCADA — Supervisory Control And Data Acquisition (mucrerdepcbke
yrpasninasa ta 36upanns ganux) i ACKOE — aBroMaTH3oBaHa CHCTEMa KOHTPOJIO SKOCTI Ta OOJIKY
cnoxxuBanHs enekrpoeHeprii. Cucrema SCADA, sk mpaBuiio, BUKOPHUCTOBYETHCS ISl CTBOPEHHS
iHTepdelicy oreparopa Ta 30MpaHHS JaHUX BUPOOHMYOro mporecy. s KOHTPOJIIO Ta YIpaBIiHHS
napaMeTpaMy CIOXKHBAaHHS €EKTPOCHEPrii BUKOPHCTOBYIOThCS IHCTPYMEHTAIbHE 3a0e3MedeHHs, sIKe €
CYKYIIHICTIO MPHUCTPOIB, KaHAIIB 3B’ 3Ky, aITOPUTMIYHO-TIpOrpaMHIX 3aco0iB. OcoONMBICTIO YIpaBIiHHS
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napaMeTpaMy CIIOKHBAHHSI €IEKTPOCHEPTrii Ha [bOMY pIiBHI € BHUKOPHCTaHHS EKOHOMIYHOI'O METOIY
yrpaiiHHa. OCOOJUBICTIO I[LONO METOIY YIPABIIHHSA € Te, 1[0 BiH PO3IJIAAAE CHEPrOCIOKHUBAHHS SIK
TOJIOBHHW JIAHIIOXKOK YIPABIiHHS PHHKOM €JIEKTPOEHEPTii, SKWH, CBOEIO YEProl0, € CYKYIHICTIO
TEXHOJIOTTYHOrO TIPOIIECy, OOMIKOBO-(IHAHCOBOTO MPOIECY CHEPrOCIOKHBAHHS, a TaKOX IOJITUYHO-
E€KOHOMIYHOTO TpoIlecy. 3a eKOHOMIYHOTO METOAY YIPAaBIiHHS €HEPrOCIOXHBAHHSM BHKOPHUCTOBYIOTH:
nudepeHIiiioBani 3a yacoM 100U Tapuu; onepaTHBHUN KOHTPOIb 32 EIEKTPOCIOKUBAHHIM K 13 OOKY
CHEepProcucTeMH, Tak i 3 OOKy croxwuBaua, Oe3rmocepeiHe YNpaBIiHHS HABaHTKEHHSM OpraHizarii juis
BUpiBHsIHHS Tpadika. s Ge3mocepenHbOro YNpaBiiHHS BUKOHABYMMH MEXaHI3MaMU BHKOPHUCTOBYIOTh
mporpamui 3acobu DCS — Distributed Control System (posmominena cucrema kepysanus) tTa PLC —
Programmable Logic Controller (mporpamoBanuii J0ri4HUIT KOHTPOIEP).

B ocHoBy po3pobiennss BCYEP noknangeHo npuHIMI CUCTEMHOT IHTErpallii, [0 OXOIUIFOE BCI PiBHI
nporieciB, 00'€KTiB, cy0’€KTiB Ta iHQpaACTPyKTypH 3 BpaxyBaHHSM BHMOT KOHKPETHOT'O 3aCTOCYBaHHS.
CucremHe IHTErpyBaHHS 3/IHCHIOIOTh 3 BHUKOPHCTAHHSIM KOMIIOHCHTHO-OPI€EHTOBAHOI TEXHOJOTIi, sKa
mepenbavae MOALT TPOIECY PO3pOOIEHHS Ha iepapxiuHi piBHI Ta BHaW 3abe3medeHHs (alITOPUTMIUHE,
amapatHe Ta mporpamue). Jlms peamizamii mi€i TEXHOJIOTl BHKOPHCTOBYIOTh METOM IEKOMIIO3MILi, 110
nepenbadae po3OUTTS armapaTHO-MPOrpaMHHX 3aco0iB Ha piBHI. Ha KoKHOMY piBHI iepapxii po3B’s3yl0Th
3a/1a4i BIAMOBIIHOT CKJIATHOCTI, SIKI XapaKTepU3YIOThCA K aJrOpUTMaMH PO3B’ sI3aHHSA, TaK 1 3aco0aMu il
peamizamii. Ha HmxHIX piBHSAX iepapxii 30UIbIIyeTbCS JeTajizaiis alrOpUTMIYHHX, amnapaTHuX i
nporpaMHux 3aco0iB. [lpu 1boMy Ha BHIIMX PIBHAX i€papXii mporpaMHi Ta amapaTHi 3aCOOH SIBISIFOThH
co00I0 BIOPSJKOBaHY KOMITO3MIII0O TPOTPaMHUX 1 amapaTHUX 3aco0iB HWXKYUX PIBHIB iepapxii.
Merozonoris mocii0BHOI JSKOMITO3UILii, SKY BHKOPUCTOBYIOThH i po3podiienHs BCYEP, BimoOparxae
MpoLec po3poOICHHS “3ropy JOHU3Y” .

[lin uac pospobnennss BCYEP BHKOpUCTOBYIOTH SIK TOPHU3OHTAJNbHE, TaK 1 BEpTHKAIbHE
IHTErpyBaHHSI CUCTEM YIPABIiHHS 1 KOMIIOHEHTIB. [ OpH30HTaNbHE IHTErpyBaHHs nependavae o0’ € JHaAHHS
CHCTEM YIpaBIIHHA Ha OJHOMY piBHI iepapxii, a BepTHKajbHE 00 €IHYE 3acO0M CHCTEM YIpaBIiHHS
cycimHix piBHIB iepapxii. KpiMm Toro, mis cunresy BCYEP BHKOPHCTOBYIOTH Taki BUIM iHTEIPyBaHHS:
opranizaiiiine, QpyHKIioHaIBHE, iHPOpPMAITiifHEe, TPOrpaMHE Ta TEXHIYHE.

BucHoBku

PospobOnena apxirektypa BCYEP opieHTOBaHa Ha pO3B's3aHHsS 3ajad. CTBOPEHHS €IMHOIO
iH(hOpMaIlIIfHOrO MPOCTOPY 3 JAOCTOBIPHOI, IIOBHOKO Ta OIEPATHBHOIO IH(oOpMaIli€o; 30upaHHS Yy
peanbHOMY uYaci, 30epiraHHs Ta MOIEPEAHHOr0 ONPAIIOBAHHS JaHUX, IPOTHO3yBaHHS TIPOIECIB i
eHeproe() eKTUBHOCTI Ha KOXKHOMY PiBHI YNPaBIiHHS; 3aXUCT JaHUX Y CHUCTEMIi; ONTHUMI3alil CTPYKTYpH
CIIOKMBaHHS TMMaJMBHO-CHEPTETHYHUX PECypciB; Bi3yamizamii OaraTOBUMIpHUX JaHuX; (GopmyBaHHS Ta
KOHTPOJIO YIPABITIHCHKUX PillIeHb.

KomronenTr  piBHSI  ympaBNiHHS  TEXHOJOTTYHMMH MpOIECAMH IIOBHHHI  3a0e3ledyBaTH
OIpalllOBaHHS JaHUX Yy PealbHOMY 4aci 3 BpaXyBaHHSAM OOMEXKEHb II0J0 rab0apuTIiB, CHEProCKUBaHHS
Ta BapTOCTI.

Po3pobnsatu  apxirekrypy BCYEP 3amponoHoBaHO 3a TaKMMH TPHHIMIIAMHU. KOMIIOHEHTHO-
iepapXiYHUM, CHCTEMHOI IHTErpailii, 3MIHHOIO CKJIaay 00JjaJHaHHS, MOIYJbHOCTI, BUKOPUCTAHHS IOTOBHX
KOMITOHEHTIB 1 0a30BUX NMPOEKTHUX PIllICHb, BIIKPUTOCTI Ta CyMICHOCTI.

Pospobneno apxirekrypy BCYEP, ska ckiamaeTbcs 3 TakuxX pIBHIB YHPABIIHHS: TEPIIMA —
CHEProe()eKTUBHICTIO pErioHy, JApyrui — (IHAHCOBOIO, TOCIOJAPCHKOI0, aJMIHICTPATUBHOK Ta
BUPOOHUYOO isUTBHICTIO MANMPHEMCTB (YCTaHOB), TPETill — TEXHOJIOTIYHMUMH TTPOIIECAMHU.

1. Komnaexcna Oepocasna npozpama enepozbepescenns Yrpainu | 3ameeposicena Ilocmanoeoio
Kabinemy Minicmpis Yxpainu 6io 05.02.1997 Ne 148 3i sminamu ma oonosuenusimu. 2. Macnixesuyw M. P.,
Cepoiok B. M. Cymnicmb oyinku enepzoepexmusnocmi nionpuememea Il Akmyanvui npobnemu ekonomixu
ma ynpaeninns. — Bunycxk 5, 2011. 3. [lpo 3ameepooicennss Memoouku pospobienns 2any3eeux,
PECIOHANbHUX NPOSPaM  eHep2oeheKmMUBHOCII Mma NpocpamM 3MEHUIEHHS CRONCUBAHHS eHepeopecypCis
OI00JCEMHUMY  YCMAHOBAMU  WIISXOM  IX  payionanshozco eukopucmanns | Haxaz Hayionanvhozo
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azenmcmea Yxpainu 3 numans 3a0e3nedenis eqoeKmueH020 UKOPUCTAHHS eHepeemuynux pecypcis 6io 17
bepesns 2009 poxy Ne 33. 4. Meouxoscokuii M. O., I{moyv 1. I'., Humban FO. B. Ingopmayiiino-
ananimuyHa cucmema OISl YAPAGNiHHS eHepeoehekmuenicmio nionpuemcmes Jlveosa I Axmyanvhi
npoonemu exonomixu. — K., 2016. — Nel1(175)2014. — C. 379-384. 5. Meoukoecoxuti M. O., [[moys 1. T,
Humban FO. B. 3acobu inmenexmyanvnoi 06pobKu Oanux y cucmemi YNpasiiHHsI eHepeoeqeKxmueHicmio
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