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Bu3naueno mepestik 3a1a4, Ha po3B’A3aHHS SIKHUX OpPi€cHTOBaHa OaraTtopiBHeBa cucTeMa
yYHpaBJiHHA eHeproe()eKTUBHICTIO perioHy, cGopMy/abOBaHO BHMOIHM 10 peaji3amii KoMmIo-
HEHTIB KOXHOro piBHsI cucremMu. Iloka3zaHo, 0 KOMIIOHEHTH YNPABJIHHS TeXHOJOTTYHUMU
npouecamMy NOBHHHI 3a0e3Me4yBaTH ONPANIOBAHHS IHTEHCHBHHUX MOTOKIB JAHUX y peaJbHOMY
yaci 3aco0amu, sIKi 32/10BOJILHAIOTH O0MeKeHHS 1010 radapuTiB, €HeprocrnoKUBAHHA Ta
BapTocTi. 3apONOHOBAHO PO3PO0JIATH O0araTopiBHeBY cHUCTeMY YNPaBJiHHS eHeproedexkTus-
HICTIO perioHy 3a TAKMMH NPUHIHUIAMHM: KOMIOHEHTHO-i€EpapXiYHMM, CHCTEeMHOI iHTerpamii,
3MIHHOTO CKJIaxy 00JIaTHAHHA, MOAY/JbHOCTI, BAKOPUCTAHHSI TOTOBHX KOMIIOHEHTIB i 0a30BHX
NPOEKTHUX PpillleHb, BigkpuTocTi Ta cymicHocTi. Po3pobieno apxirekTypy cucremu
yHpaBJiHHA eHeproe)eKTHUBHICTIO perioHy, sika CKJIAQJA€TbCsl 3 TaKHX PiBHIB: eHepro-
e(peKTUBHOCTI perioHy; ynpaBjiHHS (iHAHCOBOIO, rOCHOAAPCHKOI, AJAMIHICTPATUBHOIO Ta
BHPOOHNYOIO NiSVIBHICTIO MiAMPHEMCTB (YCTAHOB); YIPABJIIHHS TEXHOJOTTYHUMH MPOIecaMHM.

KarouoBi cioBa: eHeproedgekTHBHiICTh, OaratopiBHeBa cHcTeMa  yNpaBJIiHHA,
TeXHOJIOTiYHI NMpoLecH, apXiTeKTypa, CXOBHIIe JAHUX, KOMIIOHEHTH, NPUHIIUAIIN.

The list of problems that can be solved by multilevel system of energy efficiency of the
region were determined. Requirements for the implementation of each system component were
formulated. It was shown that the technological process control’s components should provide
processing of intensive data streams in real time. Also components have to 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 interoperability. 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 nmpodaemMu

PO3BUTOK €KOHOMIKH perioHy TiCHO 3B’A3aHMN 3 MiABHINCHHSM 1i eHeproe)eKTHBHOCTI, SKa
3aJeKUTh BiJ: 30alaHCOBAHOrO 1 OIIAJJIMBOIO CIIOKMBAaHHS EHEPreTHYHUX PECcypcCiB; TEXHOJOTiH,
oONasiHaHHS Ta CXEM EHEpPrornocTayaHHs; CTPYKTYpU CIIOKMBAHHSA MaJHMBHO-CHEPTeTHMYHHUX PECYPCiB;
piBHSL ympaBliHHS €HEproeeKTHBHICTIO 1 CIIOKHUBAaHHAM eHepropecypciB. [l oOliHIOBaHHS eHepro-
e eKTUBHOCTI E€KOHOMIKM PETiOHy BHUKOPHCTOBYIOTHCSI HU3Ka TOKa3HHUKIB, Cepesl SIKUX — BaJIOBHH
perioHaNbHUI MPOAYKT, HOrO eHEeProEMHICTD Ta iH.

BanoBuil perioHasibHUI TPOIYKT BU3HAYAETHCS SIK CyMa BaJlOBOI JOJAaHOI BapTOCTi YCiX BHUIB
EKOHOMIYHOT JiSUTBHOCTI B OCHOBHHX IIiHaX, BKIIIOYAlOYM YHMCTI TMOAATKH Ha MPOAYKTH BHPOOJEHI B
perioni. EHeproeMHicTh BaJOBOrO perioHajbHOTO MPOAYKTY — PiBEHb BUTpAT MaJMBHO-CHEPreTHYHUX
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pecypciB Ha OAMHUINO BHPOOJIEHOTO BAJIOBOIO PETiOHAJIBHOTO TPOJIYKTY Ta PO3PAXOBYETHCS 32
METOJMKOIO HaBeneHot B [1-3].

[TixBuieHHs: eHeproeeKTHBHOCTI €KOHOMIKH PErioHy € KOMIUIEKCHOI MPOOIeMOI0, BHPIIICHHS
sSKOi mepenbavyae po3poOJICHHS Ta peai3allii0 HU3KA CHCTEMHHMX YIPAaBIIHCHKUX PIIICHh SK Ha
perioHanbHOMY PiBHI, Tak i Ha PIBHI OKpEeMHX MiANPHEMCTB (Opranizamiid, ycraHoB). Baxmusum
THCTPYMEHTOM ITiIBUIIEHHSI eHeproe(eKTUBHOCTI €KOHOMIKH PETiOHY € BUKOPHUCTAHHS IHTEIEKTYyalbHUX
THQOPMAIITHUX TEXHOJNOTH I MoOyq0BH 0araTOpiBHEBOI CHCTEMHU YIPaBIiHHS €HEProe(eKTHBHICTIO
periony (BCYEP). Taka BCYEP nosunHa 3a0e3neuyBaT:

e iH(opMaIiiiHy B3a€MOII0 TEPUTOPIaAIbHUX OpPraHiB BIaJW 3 MiIIPUEMCTBAMH (OpraHizallisMHu,
YCTaHOBAMH);

® KOMIUIGKCHMH MOHITOPMHT TIOKa3HUKIB E€HEproeeKTHMBHOCTI TEPHUTOPiH, MiIANPUEMCTB
(opraHizailiii, ycTaHOB) PErioHy y peXHMI peaIbHOro Jacy;

e iHTEerpairo Ta OmnpalfoBaHHs iHQOPMALIHHUX PECYPCIB MPO EKOHOMIYHi, TEXHIYHi, BUPOOHUYI,
eKOJIOT14YHI Ta OpraHi3aimiliHi BIUTUBH K Ha PiBHI perioHy, Tak i Ha piBHI MiAPHEMCTBA;

e iHTerpaniro QyHKmild 6araTopiBHEBOTO YIPaBIIHHS CHEProeeKTUBHICTIO PETIOHY;

e (QopMmyBaHHA JUIS KOXHOTO PIiBHS YNpaBIiHHA eQEKTHBHHUX YIPABIIHCHKUAX pIlIeHb, SKi
IPYHTYIOTBCSI Ha pe3yJibTaTax OMpaIFOBaHHS BETMKUX 00CATIB iH(popMallii.

[Ipu po3pobii BCYEP noninbHO OpieHTyBaTHCS Ha MMPOKE BUKOPUCTAHHS TEICKOMYHIKAIIHMX 1
Web texnomnoriii, 6a3 ganux, CYBJl, cXoBHIIl Ta IPOCTOPIB IaHWX, KOMIIOHCHTIB 30MpaHHs, OIIIHIOBaHHS,
OIEPaTHUBHOIO aHAITHYHOTO Ta IHTEIEKTYaJIbHOTO OIpalfoBaHHs iH(GOpMallii, Bi3yami3amil pe3ynbTatiB ii
ONPALIOBAHHS Ta TPHUHATTS YIPAaBIIHCHKUX PillleHb. YTIPABIIHCBKI pilIeHHS, sKi (OPMYIOTbCS Ha
KokHOMY piBHI yrpasninas BCYEP, HeoOXiTHO cripsMOBYBaTH Ha ONTHUMI3aIil0 CTPYKTYPH CIIOKUBAHHS
MAJIMBHO-CHEPIEeTUYHUX PECYPCiB, 3MEHIIEHHS EHEPrOoEMHOCTI BHPOOHMIITBA OAWHUII MPOMYKIII,
BUKOHAHUX POOIT 1 HaJaHUX TOCIYT, CKOPOUYEHHS PiBHS HEBUPOOHUYMX BTPAT MAIMBHO-CHEPreTHYHUX
pecypciB.

VY 3B’s3Ky 3 MM 0cOONMBOI aKkTyaldbHOCTI HaOyBae mpoOiieMa MiABHIIEHHS eHeproedeKTHBHOCTI
€KOHOMIKH PETiOHY IIUIIXOM BUKOPUCTAHHS IHTENEeKTyalbHUX iHpopManiitaux Texnomnoriit Ta BCYEP ms
(dbopmyBaHHS ePEKTUBHUX YIPABITHCHKHUX PIllICHb.

AHaJi3 OCTaHHIX J0CTHiIzKeHDb | myOJikaniii

3a ocraHHI POKM 3AiliCHEHO Oarato JOCHIPKeHb Ta MyOmikamiid, NPUCBSYEHUX MUTAHHSIM
yIpaBJIiHHS eHeproe()eKTUBHICTIO eKOHOMIKH PETiOHY Ha BCIX PIBHSAX — Bil YIPaBIiHHA TEXHOJIOTTYHUMHU
Ta Oi3Hec-mpoiecaMu (BUPOOHUYOI0, (DIHAHCOBOIO, aIMIHICTPATHBHOO Ta TOCIIOIAPCHKO0 JISUTLHICTIO) Ha
MiATPUEMCTBI IO YIPaBIiHHS eKOHOMIKOIO periony [4—12]. Po3rnsHeMo HaWBaXKIMBIII 3 HUX MyOJTiKaIi.

VY pobGorax [4-6] mpoaHami3oBaHO OaraTOpiBHEBY CTPYKTYpY IHTETpOBaHOI aBTOMAaTH30BaHOL
CHCTEMH YNPaBIIHHSA MiANPHEMCTBOM 1 0araTopiBHEBY PpO3MOALICHY CTPYKTYpPY YHpaBIiHHS
MiAPUEMCTBaMU perioHy. HemonmikoM TakuX CHUCTeM € BiACYTHICTh Ha KOXKHOMY PIBHI YHpPaBIiHHS
OKpeMoi 0a3u JaHUX Ta Opi€HTalii CTPYKTYpPH CUCTEMH Ha BUKOPHCTaHHS XMAPHUX TEXHOIOTIH.

VY mpausx [7, 8] 3HauHy yBary NOpUAUICHO MUTAHHSAM JOCTIUKEHHS EHEPrOMEHEIKMEHTY SIK
edexTuBHOrO 3ac0o0y MiABUILEHHS EHEProeeKTHBHOCTI MIANPHUEMCTB Ta E€KOHOMIKH periony. OmHax
METO/IM Ta 3aco0H JUIs peatizallii eHeproMeHePKMEHTY ChOI'0/IHI HEe TOBHOIO MIipOIO PO3pOOIIEHi.

3 ananizy nyOmikauiii [9, 10, 12] BumumBae, mo a1 ¢opMmyBaHHS €)EKTHBHHX YIPABIIHCHKUX
pillieHb y 0araTopiBHEBUX CUCTEMax YIPaBIIiHHSI HEOOXIAHO PO3pOOUTH 3aco0U JJisl OI[IHFOBAHHS Oi3HeC- 1
TEXHOJIOTTYHUX MPOILECIB Ta OMEPaTHBHOIO, aHAIITHYHOTO M 1HTEIEKTyaJlbHOrO OMpPAlIOBaHHS JaHUX Ha
BCIX PIBHSX YHPaBIiHHS.

VY poborax [9-11] posryissHyTO TEXHIYHI Ta IHXKEHEPHI acCIeKTH PO3pOOJEHHs OaraTOpiBHEBHX
CHCTEM YNpPaBIiHHS MiJIPUEMCTBAMHU, PO3MISHYTO Cy4YacHi TexXHOJorii 300py, HAaKONMYEHHS Ta
omnpalioBaHHs iHpOpMalii 1 MOKa3aHO JOLUIBHICTH I1X BHKOPUCTaHHA Y CHCTEMax YIpaBJIiHHS
eHeproeeKTHBHICTIO. Takok TaM JeTajJbHO PO3IIIAHYTI MPOBiAHI Ta Oe3npoBinHi iHTEpdelicH, ceHcopH,
BHKOHABYI MEXaHI3MH Ta MIKPOKOHTpPOJIEpHI cucTeMu. [IpoTe y po3risiHyTHX mpausx HeJOCTaTHBO YBaru
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MPHIIICHO MUTAHHSIM KOMIUIEKCHOT'O TIXO/Y /10 pO3pOOIeHHs 0a30BUX MPOrpaMHO-anapaTHuX 3aco0iB Ta
ix ajmanTariii 10 3a7a4 ynpaBiIiHHS eHeproeeKTUBHICTIO Ha BCIX PIBHAX YIPaBIiHHS.

3a pe3yibTaTaMH aHali3y BHJHO, 1110 po3pobieHHs apxitektypu BCYEP Bumarae BHUKOpHCTaHHS
KOMIUIEKCHOTO MIIXOJy, SIKHI OXOILIIE CY4acHY eIeMEHTHY 0a3y (MIKpOMpOIIECOpH, MIKPOKOHTPOJIEPH,
MporpaMoBaHi JIOTIYHI IHTErpajbHI CXEMH, CEHCOPHM, BHUKOHABYI MeEXaHI3MH), IHTEIEKTyallbHI Ta
iH(OpMAIiiHI TEXHOJIOTIi, apXiTeKTYPy CUCTEM YIPABIiHHS, MEPEXKEB1 Ta IHTEPHET-TEXHOJIOTi.

b Ta 3axa4i nocaigKeHHst

Line pobotu — po3poOIieHHs, OpiEHTOBAaHOI Ha iHTErpalito iH(popMaliifHUX pecypciB MiANPUEMCTB
periony, ix ompamoBaHHS Ta (opMyBaHHS e(QEKTUBHUX YIPABIIHCHKUX pIllIeHb, apXiTEKTypH
0araTopiBHEBOT CUCTEMH YIPABIiHHS eHepProe() eKTHBHICTIO PErioHy.

JJis MOCSTHEHHS TTOCTaBJICHOT 1T HEOOXIJHO pO3B’sI3aTH TaKi 3ajaui:

BHU3HAYMTH Tepelik 3ana4 as po3s’sizanHs bBCYEP;

chopMyIIOBATH BUMOTH JIO peatizallii KOMIIOHEHTIB KoskHOro piBHsI BCYEP;

BuOpaTH npuHImIU po3podnenns bCYEP;

po3podutu apxitekrypy bCYEP.

OcHOBHI pe3yJIbTATH J0CJiTKEHHSI

3agaui BCYEP. OcraHHi poOKM XapakTepu3yIOThCSl IHTEHCHBHHMM BIPOBA/DKEHHSIM 1H(QOpMAIIHHIX
TEXHONOTIM Ha mianpueMcTBax JIbBIBCBKOI 00JacTi, 10 3a0e3Meymsio aBTOMAaTH3aIlii0 1X poOdOTH Ta
HAKOMMYEHHS BEMKHUX OOCSTiB iH(pOpMAaIIii Mpo THMHAMIKY TEXHOJIOTIUYHHX Ta Oi3Hec-mporeciB. Js peamizamii
MOCTABJICHUX 337a4 Ha MNPUEMCTBI HEOOXIAHO CTBOPUTH CXOBWINE JAHMX PO3MOAUICHOIO UM
LEHTPaTI30BaHOTO TUITY, 3a0e3MeunT 30epiranus iHdopMarlii, HeoOXiTHOT 1Sl aHai3y eHeproeeKTHBHOCTI
Ta 3a0e3MeUnTH JOCTYI A0 Hel BIANOBIIHO 10 HaJaHUX MOBHOBakeHb. OmpalfoBaHHs wiei iHpopMmarii 3a
JIOMIOMOT'OF0 TEXHOJIOT1H OOYMCIIOBAILHOIO 1HTENEKTY 3a0e3Meuye OTpPUMAaHHS 3HaHb, HA OCHOBI SIKMX MOXKHA
YIPaBIISATH MIPUEMCTBOM 1 HOro eHeproe)eKTHBHICTIO Ta MPOTHO3YBATH HOr0 MOJANBITY JisUTBHICTB.

[lizBumMTH piBeHb YNpaBIiHHSA €HEproeeKTUBHICTIO pPErioHy, CKOOPAWHYBAaTH pOOOTY BCIiX
MiAPUEMCTB MOXKHA JIMILE IHTErpyBAaHHAM YCIX YNPaBIIHCHKUX (PYHKIIH B €AMHY CUCTEMY YIPaBIIiHHS.
3acrocyBanHss BCYEP moBHHHO MOKpalIMTH CTPYKTYpPY CIIOKMBAHHS NaJUBHO-CHEPTETUYHUX PECYPCIB,
3MEHIIUTH EHEPrOEMHICTh BHPOOHWITBA OJWHUII NPOIYKIii, BUKOHAHUX POOIT 1 HaJaHUX MOCIYT,
CKOPOTHTH PiBeHb HEBUPOOHMYMX BTPAT MaJIMBHO-CHEPTETUYHHUX PECYPCIB.

Jnsi 3a0e3medeHHst ymnpaBiiHHS eHeproeeKTUBHICTIO ekoHoMikd periony BCYEP mnoBuHHa
3a0e3nevuyBaTH PO3B’sI3aHHs TaKUX 3a4a4:

® pO3pOOJICHHSI EHEpreTMYHOi TMONITHKM Ta CTpaTerii eHeproedeKTHBHOCTI PpErioHy Ta
MiAPHEMCTB;

® CTBOPEHHS €IWHOTO 1H(QOPMALIHOrO MPOCTOPY U MiANPHUEMCTB 1 OpraHizamid periony 3
JIOCTOBIPHOO, TIOBHOIO Ta OIEPATUBHOIO IH(POPMAIII€I0;

e 30upaHHS y peajbHOMY 4aci, 30epiraHHsi Ta TIONEpeIHE OMpAIIOBAaHHS JAHUX NP0 CTaH
TEXHOJIOTTYHHX Ta Oi3HEC MPOLECiB;

e 30upaHHs i ONEpEeHE ONPalIOBAaHHS JaHUX 13 AaBaviB y MOBax 3aBajl 1 HEMOBHOI iH(OpMaIii;

® [POrHO3YBaHHS, YIPABIIHHS TEXHOIOTTYHUMH TPOLIECAMH T4 BAKOHABYMMH MEXaHI3MaMH;

e  HaJaIITYyBaHHS NapaMeTpiB TEXHIYHUX 3aC00iB 3aJI€KHO Bil yMOB HAaBKOJIHUIIIHBOTO CEPEIOBHUINA;

e  CKJIQJIaHHS Ta aHANII3 eHeprodaliaHCiB BUPOOHMIITBA Ta CIIOKHBAHHS CHEPTOHOCIB;

® CHEproayauT eKOHOMIKU PErioHy Ta po3poOJIeHHS iHBECTUIIMHNUX EHepro30epiraltouux MpoeKTiB;

e (opMyBaHHS 3BITiB i3 eHeproe)eKTUBHOCTI Ta CTBOPEHHsI X ma0I0HIB;

e iHTErpyBaHH: PiI3HOMaHITHUX JaHUX 3a JIOMOMOT0I0 0a3, CXOBHIL JaHUX Ta iIHTEPHET-CEPBEPIB;

®  3aXHUCT JaHUX y CUCTEMI BiJl HECAHKIIIOHOBAHOTO JIOCTYIIY;

e  MOJEIIIOBAHHS MPOLECIB 1 IHTENEKTyallbHE OMPALIOBAHHS HAKOMUYCHUX JaHUX;

e  aHaJi3 HAKONMMYEHMX JaHWX 1 BU3HAYCHHS HUISXIB 3MECHIICHHS TEXHOJIOTTYHHUX 1 HEBUPOOHMUMX
BTpAaT EHEPropecypcis;
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® [UIAHYBAaHHS Ta IPOTHO3YBAHHS PO3BUTKY €HEProedeKTUBHOCTI EKOHOMIKU PErioHy;

®  ONTHUMI3AIlS CTPYKTYPH CIIOKWBaHHS MAIMBHO-CHEPIETHYHHUX PECYPCIB;

e Bigyamizailisi 6araTOBUMIPHHX JaHUX IIO0 €Heproe(eKTUBHOCTI 1 MpeACTaBICHHS Pe3ylbTaTiB
OIPAIIOBAHHS JAHUX Y BHTIISIL TpadikiB i qiarpam;

®  BJIOCKOHAJICHHSI CHUCTEMH PEriOHAJILHOTO YIPaBIiHHSI €HEepProe()eKTUBHICTIO 1 CIIOKWBAHHIM
CHEePropecypcis;

e (opMyBaHHS Ta KOHTPOJIb YIPABIIHCHKUX PIllICHb.

Bumoeu ma npunyunu pospobdnenns BCYEP. Anani3 3anad4, siki noknanaotecs Ha BCYEP, nokasye,
IO i1 Yac po3B’sI3aHHs 3aj]a4 yIPaBJIiHHS TEXHOJOTIYHUMHU MPOIECAMH Ta BUKOHABYUMH MEXaHI3MaMH
BHMAaraeTbcsl ONpalioBaHHs IHTEHCUBHUX MOTOKIB JJAHUX Y pealbHOMY Yaci 3aco0amu, siKi 3aJJOBOJIBHSIIOTh
OOMEXEHHsI 11010 rabapuTiB, €HEPrOCIOKMBAHHI Ta BapTOCTi. 30Kpema Ie 3aaadi (QinbTpyBaHHS Ta
BIJTHOBJICHHSI BTPa4CHUX JAHUX, MOMEPEAHBOr0 Ta IHTEIEKTYaJILHOTO iX omnpaioBaHHS. OCOOIMBOCTIMHU
TaKMX 3aJa4d €. MOCTIMHICT, 1 BHCOKA IHTEHCHBHICTh HAIXOMKEHHS BXITHHX JaHUX; BEIMKUH 0OCST
O0YHMCIICHD 3 TIepEBaKaHHSIM OOYHUCIIIOBAJILHUX OINepalliii HajJ JOrYHUMH; BUCOKI BHMOTH JI0O TOYHOCTI
pe3yabTaTIB; MOXKIIMBICTh pO3MapalielIeHHs IIPOIECy OOUUCIICHHS.

OpHi€el0 3 HAWIOMIUPEHINMX BHUMOI JO0 KOMIIOHEHTIB TEXHOJIOTIYHOTO pPIBHA € 3a0e3leucHHS
BHCOKOI mBUAKOIIT. L[ BuMora BuHMKae npu BUKopucTanHi komrnoHeHTiB BCYEP ajis po3B’si3anHs 3a1a4
y peajbHOMY Haci, 110 HaKiIajgae NeBHI OOMEXEeHHsl Ha 4yac po3B’s3aHHs 3aaadi Tp. Po3B’s3yBaTu 3amauy
HeoOXiZHO 0e3 HAKOMWYEeHHS 3aTPUMOK 3a 4Yac, SIKAM HE MOBHHEH IEPEBUIIYBATH 4Yacy HaJXOKEHHS
nanux T,s,, TOOTO:

Tp < To6/u-

Yac 7,5, 3a0eKUTh 5K Bil 00csATy N, po3psAHOCTI 71 1 4aCTOTH Fd HaJAXO/DKEHHS BXIJIHUX JaHUX, TaK
1 BiJI KUTbKOCTI k KaHAJIIB Ta 1X po3psaHocTi k. Takuii yac BU3HAYAIOTh 32 (POPMYJIOHO:

Nn
Fkn,
Jiist po3B’si3aHHs 3371241 y peaibHOMY Yaci MPOJYKTUBHICTh KOMIT FOTEPHUX 3ac00iB Ma€e OyTu:

7> BRF ;kn, ’
Nn
ne R — ckmagHicTh anropuTMiB po3B’sizaHHs 3aaad; B — KoedilieHT BpaxyBaHHsI O0COOIMBOCTEH 3aco0iB
peaitizailii anropuTMy po3B’si3aHHS 3a/1a4i.

3actocyBaHHs 3ac00iB OOpOOKHM JaHUX Oe3mocepeaHbO Ol JaBadiB i BUKOHABYMX MEXaHI3MIB
HaKJaJgae >KOpCTKI oOMeKeHHs Ha iXHI MacorabapuTHiI XxapakTepucTUKU. OJHOYACHO JI0 TaKMX 3acoliB
BHCYBAIOTBCSI )KOPCTKI BUMOTH JI0 CIIOKMBAHOI MOTY>KHOCTI, 1110 BIUIMBAE HAa TabapuTH JHKEPEN KUBIICHHS
Ta 3aco0iB BiABeACHHS Terlia, popMmaTiB JaHMX 1 KOMaHJ, EMHOCTI maM’sTi Ta iHTepdelciB 3B 3Ky MK
KOMITOHEHTaMH CHCTEMH.

Kpim Toro, 10 Takux KOMIOHEHTIB BHUCYBAIOTh BHCOKI BHMOTH IIOJO KMBYYOCTI Ta HaJiHHOCTI.
Komnonentn BCYEP mnoBuHHI 3a0e3nedyBaTH MEpeBIpKY Mpame3JaTHOCTI Ta IIBUAKY JIOKaTi3alilo
Heronanok. Ilpobnema Bucokoi kuBydocTi kKomnoneHTiB BCYEP BuHukae y pasi iXx BUKOpHCTaHHS Y
CHCTEMax YNPaBIiHHS BaKIMBUMH 1 TEPUTOPIAILHO BIATAIICHUMHU 00 €KTaMH.

3MEHILEHHST Macora0apuTHUX XapaKTEpUCTUK, CHEPrOCIOKHWBAaHHS, MiIBUIICHHS HaAIHHOCTI Ta
MBUAKOAIT KOMITOHEHTIB KOMIT FOTEPHHX 3aCc00IB MOXHA JOCSITH iX peali3alli€lo y BUIISAJI CUCTEMU Ha
kpucrtam (SoC) Ta naasenukux iHTerpanbHux cxem (HBIC). Ilpu HBIC-peanizanii komnonentie BCYEP
BOHM TIOBMHHI 3a0€3MEUUTH BUCOKY €(PEKTHBHICTH BUKOPUCTAaHHS OONagHAHHS, SKa BPAaXOBYE KiIbKICTb
BUBOJIB iHTEp(ElCy, OMHOPIAHICTh CTPYKTYPH, KUIBKICTb 1 JTIOKANBHICTD 3B’ A3KiB, 3B’sI3y€ MPOAYKTUBHICTh
3 BUTpaTaMu 00JIaJIHAHHSI Ta OLIHIOE €JIeMEHTH MPUCTPOIO 32 MPOIYKTHUBHICTIO [2].

3amaua po3poOJIEHHS amapaTHUX KOMIIOHEHTIB pealbHOro uacy, opieHroBanux Ha HBIC-
peaitizailito, 3 BUCOKOK e(EKTHUBHICTIO BUKOPUCTaHHS OOJIaJHAHHS 3BOJMTHCS JI0 MiHIMI3alii arapaTHUX
3aTpart, KUTbKOCTI BUBOAIB iHTEpdeiicy, 301IbIIeHHS 0JHOPITHOCTI CTPYKTYPH Ta PETYIAPHOCTI 3B’ SA3KiB.

T, om

Ol
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[Tix wac amapaTHOI peaizailii aITOPUTMIB PO3B’sI3aHHS 3aJ1a4i BUCOKOI e)eKTHBHOCTI BUKOPHCTAHHS
oOJIaTHAHHS JIOCATAIOTh Y3IOJDKCHHSIM THTEHCUBHOCTI HAJXOJKEHHS BXIIHUX Pd=knFd, ne k — xinbkicTh
KaHAJIB HAJXO/DKCHHS BXIIHUX JIAHUX; N — PO3PSIHICTh KaHAJIB HAJXOIDKeHHs jnaHuX; Fd — wacrora
HAJIXOJUKCHHS JIaHHUX, 13 OOYMCIIFOBAJIBHOK IHTEHCHUBHICTIO anapaTHux 3aco0iB Da=mnhFk, ne m —
KUTBKICTh TpaKTIB ONpAaIIOBaHHS; nA — PO3PS/HICTH TPaKTiB OMNpalioBaHHs; Fk — TakTroBa dacTora
OIPAIIOBAHHS JAHUX.

st epeKTHBHOrO Bimmaro/pkeHHs KoMn roTepHux komroHeHTiB BCYEP min yac ix po3poOneHHs
HEOOXiZIHO BBeCTH 3aco0u, siKi 3a0e3nevyarbh KepoBaHICTh (MOXIMBICTH 3allyCTHTH, 3YIHHUATH Ta
MIPOJIOBKUTH POOOTY 3 OYyJIb-SIKOi aApecH), CIIOCTEPEKYBaHICTh (CTIIKYBaHHS 3a 11 MOBEIIHKOIO Ta 3MiHOIO
BHYTPILIHIX CTaHiB) 1 nmependavuyBaHicTh (BCTAHOBIICHHS y CTaH, 3 SKOTO BC1 HACTYITHI CTaHH MOXKYTh OyTH
nependaveHi).

Pospobmstors BCYEP 3a Takumu npuanmnamu [12, 13]:

—  KOMITOHEHTHO-1€EpapXidYHHUM, KU Tiependavac Mol nporecy po3poOaeHHs Ha iepapxiuHi piBHI
Ta BU/M 3a0e31eueHHs (aITOPUTMIYHE, arlapaTHE Ta IPOrpaMHe);

— CHCTEMHOTO IHTETPyBaHHS, IO BUKOPHCTOBYE SIK TOPU30HTallbHE, TaK 1 BepTUKaJbHE
IHTErpyBaHHsI KOMIIOHEHTIB CHCTEM YIPaBIiHHS eHeproe(eKTUBHICTIO PErioHy Ta MiANPHEMCTB;

— iHTerpyBaHHS iHPOPMAaLIfHUX Ta IHTENCKTYyaJbHUX TEXHOJOTIH, KOMIT IOTEPHHUX, KOMYHIKaIIii-
HUX 1 alTOPUTMIYHHX 3aCO0iB;

— 3MIHHOIO CKJIaay oOiaHaHHs, 1110 nependadae HasBHICTH sapa BCYEP ta 3MiHHUX mporpaMHo-
amapaTHUX MOJYIIIB, 3a JIOIOMOT'OIO SKHX SIIPO aJanTyeThCs 10 BUMOT KOHKPETHOT'O 3aCTOCYBaHHSI;

—  MOIYJBHOCTI, Sk Tependauae po3podneHHs komnonenTiB BCYEP y Burnsni ¢pyHkioHanasHO
3aBEPIICHUX MOJYJIB, [0 MalOTh BUXIJ] HA CTAaHJIAPTHUH THTEpeiic;

— TOTOBUX KOMITOHEHT 1 0a30BHX MPOEKTHUX pileHb mijx yac po3podiennas BCYEP;

— BigkputocTi, 3a sikuM BCYEP po3poOnsieTbest i3 BpaxyBaHHSIM MOJKIJIMBOCTI HapoOIlyBaHHS Ta
MOHOBJIEHHS (DYHKIIIH;

— CYMICHOCTI, fAKHW Tmepeadadac BUKOPHCTaHHS CTaHJAPTHUX TPOBITHMX 1 Oe3mpoBiAHUX
iHTepdenciB st 3B’ 43Ky MK KOMIIOHEHTaMH CHCTEMH.

Apximexmypa BCYEP. Cy4acHi iH(opMalliliHi iHTEeJIeKTya bHI TEXHOJIOTI Ta CUCTEMH BCE OUIbIIIE
BUKOPUCTOBYIOTBCS B YNPaBIiHHI CTBOPEHHSIM e(pEKTHBHOTO CEpelOBUINA Uil YIPaBIiHHS
TEXHOJIOTTYHUMH TIPOIIeCaMHU Ta BUKOHAHHS Oi3Hec-mpoiieciB (yrnpasiiHHs (piHaHCOBOI, rOCIIOIAPCHKORO,
aJIMIHICTPaTUBHOIO Ta BUPOOHHUOIO IiSUTBHICTIO) SIK HA MiANPUEMCTBI, Tak 1 B perioHi. IHdopmamiiina
IHTENIEKTyallbHA CHCTEMa IOCTYIIOBO TIEPETBOPIOETHCS 13 3pDYUHOI0 IHCTpYMEHTa 30MpaHHs, 30epeKeHHS Ta
OIpALIOBaHHS JAaHUX Ha 1HCTPYMEHT JUIA MiATPUMKH MPUHHATTS YHIPaBIIHCBKUX PIllICHb HA BCIX PIBHIX
yrnpasiiHHSA. KepiBHHKH, W0 BHKOPUCTOBYIOTH TaKi CHUCTEMH, KOHIEGHTPYIOTbCS HE Ha 3ajadax
IHTErpyBaHHSl Ta ONpAIIOBaHHA JaHUX, a Ha (DOPMyBaHHI YMpPaBIiHCHKHX pillleHb. BOHU OTPUMYIOTbH
MOXIIMBICTh 30CEPEAMTHCS Ha 3a/Javyax YIpPaBIiHHSA EHEepProe)eKTHUBHICTIO Ta 3HAYHOI MipOIO
abCTparyroTbes Bijl iHPOpPMAIiTHIX TEXHOIOT M.

Jns ynpaBiiHHS eHeproeeKTUBHICTIO eKOHOMIKM perioHy po3pobineno apxitektypy BCYEP, sky
HaBeneHo Ha pucyHKy, n1e TCP/IP — ctek mporokoniB oOminy. Apxitekrypa BCYEP e posnoainenoro ta
3a0e3mneuye:

e  CIIIbHE BUKOPUCTaHHA alapaTHUX i MPOrpaMHUX PECYPCiB;

e  MacIITa0OBaHICTh 1 BIAKPUTICTh apXiTEKTypa, sKa rependayae nojaBaHHSI HOBOTO arapaTHOTrO i
MPOrpaMHOro 3a0e3MeueHHs PI3HUX BUPOOHUKIB, KOTPI BiIMOBIIAIOTH CTaHAapTaM MepekeBoi mojeni OSI;

®  MapalenbHICTh BAKOHAHHS KiJIbKOX MPOILECIB;

e  CTiliKiCTh 710 3001B Y cucTeMi AyOatoBaHHIM 00pOOKHM Ha JEKITbKOX KOMIT I0Tepax;

®  MPO30PHI TOCTYN 10 PECYPCiB BiAMOBIAHO 10 HAJJAHUX TTOBHOBAXKEHb.

Crpykrypa BCYEP € iepapxiuHoro TpUpiBHEBOIO.

[lepmmii piBeHb — yHpaBiliHHS €HEProe()EeKTHUBHICTIO PErioHy peani3yeThbCsi 3 BUKOPHCTAHHIM
iH(pOpMaLifHO-aHATITUYHOI CHUCTEMH, SKa CKJIAaJaeThCs 3 1H(GOPMALiHOI Ta aHAIITHYHOI MiACHUCTEM.
OCHOBHMMHU KOMITOHEHTaMH iH(OopMamiiHOl MiACUCTEMH €: BeO-OpiEHTOBaHI 3aco0M 30MpaHHs Ta 3aXHUCTY
JIAHMX, 32CO0M MOIEPEeHBOr0 ONPalLoBaHHs TaHuX 1 cxoBuile Aanux (Data Warehouse).
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J17ist HAaTIOBHEHHS CXOBHIIA JIAHUX 1H(OPMAIli€l0 BUKOPUCTOBYEThLCS iH(POPMAIIiiHI pecypcH HIKHIX
piBHIB ympaBiiHHs. B aHamiTW4HIA mMicHCTeMi BHKOPUCTOBYIOTHCS TaKi 3aco0M: aHaNITHYHOTO Ta
IHTEIEKTYallbHOrO  ONpAIIOBAaHHS ~ JaHWX,  MOJICTIOBaHHs,  OIIHIOBaHHS  Ta  TPOTHO3yBaHHS
eHeproe()eKTUBHOCTI ~ pErioHy, MATPUMKH TPUHHSTTS pillleHb, I[UTaHYBaHHS Ta  (OpPMYyBaHHs
YIPaBITIHCHKUX PIlICHb.

VYrpaBiaiHHS €HEproeeKTUBHICIO PErioHy Ta MiANPHEMCTB OPTraHIi30BYETHCS 3a MIKHAPOTHHM
CTaHzapToM  eHepromenemxmenty  ISO  50001:2011 “CucteMH  yOpaBJIiHHS  EHEpricro
(Enepromenemxment). Bumoru. Pexomenpaiiii g0 Bukopuctans” [3]. B upomy cranmapTi 4YiTKO
BH3HAUEHO T1 KPOKH, sKI HEOOXIZIHO BXKUTH Ui JIOCATHEHHS BHUIIOI eHeproe(eKTUBHOCTI Ta
CHEepro0e3neKy MiANPUEMCTBA. TakoK HHUM BH3HAYAIOThCS BHMOTH IIOJIO BUMIPY, JOKYMEHTAJILHOTO
o(hopMIIEHHSI, 3BITHOCTI 3 BUKOPUCTAHHS Ta CIIOKWBAHHS €HEPrii, BAMOTH JI0 EHEPTeTHYHOro 00aTHaHHS
Ta JI0 MEpPCOHAy, IO BIANOBIAaNbHUN 3a miaBHINEHHS eHeproedekTuBHocTi. Cranmaprom ISO50001
BHU3HAYEHO cremianbauii anroputM — “Plan-Do-Check-Act”, skmii onmcye 3aMKHEHE KOJIO 3aXOJiB 3
peamizaiii cucteMu eHeproMmeHekKMeHTY — Energy Management System (EnMS). Etan Plan nepen6auae
nepes] MoYaTKOM Oy/Ib-SKOTO IMPOIECY YAOCKOHAJICHHS aHalli3 IMOTOYHOI CHTyallil Ha BUPOOHMIITBI Ta
(hopMyBaHHsI 3a7a4yi BUXOASYM 3 KIHOYOBUX TMOKA3HHMKIB CHEPrOCIIOKWUBAHHS 1 3arajibHOi MOJITHKU B
perioni. Etan Do — BnpoBamkenns 3amanoBanux aiid. ETan Check — MOHITOPHHT Ta TOBTOPHE BUKOHAHHS
3aMipiB OCHOBHUX €HEPreTHYHUX TapaMeTpiB. [pyHTOBHUI aHalli3 i MOPIBHAHHSA OTPUMAHMX PE3YJILTATIB,
(hopMyBaHHS BUCHOBKIB IIPO HasIBHICTh YW BIJICYTHICTh MMO3UTUBHUX 3pylIeHb. Etan Act — nmpu BUsIBICHHI
MEpIINX MMO3UTHUBHUX PE3y/IbTaTiB BOHHM IMOBHHHI OyTH KOHCOJIIIOBAaHI Ta MiJCHJICHI TOJAJBIIUMH JiSIMUA
nepcoHany B I[bOMY HampsiMKy. [lnisi peamizamii ynpaBiiHHS Ha TEpIIOMY pPIBHI BHKOPHCTOBYETHCS
nporpamHo-TexHiuHui komruiekc HMI/SCADA zenon. [lanuii KOMIIIEKC BUKOPHCTOBYETHCSI CTBOPEHHS
CHICTEM Bizyallizallii, KepyBaHHS 1 300py JaHUX.

Hpyruii piBeHb — ynpaBliHHs (HIHAHCOBOIO, TOCIONAPCHKOI0, aAMIHICTPATUBHOIO Ta BUPOOHUYOO
JISTTBHICTIO MiANPUEMCTB (YCTaHOB) pealli3yeThCsl 3 BUKOPHCTAHHIM TaKMX KOMITOHEHTIB: iHTErpOBaHUX
3aco0iB  300py JlaHUX, 3acO0iB TIONEPEIHLOI'O0 OIMPAI[IOBAHHS JIAHWX, CXOBHINA JAaHHUX, 3ac00iB
AQHAJIITUYHOTO Ta IHTENEKTYaIbHOIO ONpPAIIOBAHHS JaHWUX, MOJCIIOBAHHSI, OIIIHIOBAHHS Ta MPOTHO3yBaHHS
eHeproe() eKTUBHOCTI MiIPUEMCTBA, 3aC00iB MIATPUMKH MPUHHATTS pillleHb, MJIaHyBaHHS Ta (GOPMYyBaHHS
YIPaBJIiHCHKUX pimeHb. s 00’ e€aHaHHS KOMII'IOTEPHUX 3aco0iB Ha IPyroMy piBHI BUKOPHCTOBYIOTHCS
3ac00M KOMIT'IOTepHUX Mepex. [HdopMaliro 3 nporo piBHS 3a JAOMOMOror0 iHTepdeiciB nepenaloTh Ha
MepIIni piBeHb YIPaBIiHHS Ta Y CXOBHUIIIE JaHUX.

Ha pgpyromy piBHI ynpaBimiHHA sl TUIAHYBAaHHS, aHaNi3y 1 YOpPaBIiHHA BUPOOHHIITBOM
BHUKOPHUCTOBYIOTH mporpamiui 3acoou: IRP — Intelligent Resource Planning (cuctemu iHTENEKTyalbHOTO
ianyBanHs), ERP — Enterprise Resource Planning (manyBanHs pecypciB mimnpuemctsa), MRP —
Material Requirements Planning (cucremu mumanyBanHs nmotped B marepianax) i MES — Manufacturing
Execution Systems (cucTeMu ynpaBiiHHSI BUPOOHUYNUMH MIPOLIECAMH).

Tperiii piBeHb — yNpaBIiHH TEXHOJIOTTYHUMH MPOLECAMH — PEaTi3ye€ThCS 3 BUKOPUCTAHHIM TaKHX
KOMITOHEHTIB: 3ac00iB 30MpaHHs JaHUX (IaBadiB), 3acO0IB MOMEPETHHOrO ONMPALIOBAHHS JaHUX, CXOBHUINA
JaHUX, 3aco0iB aHaNiTHYHOrO Ta IHTEICKTyaJlbHOTO OIPAalIOBaHHS JaHHMX, 3aco0iB KOHTPOIIO Ta
YIPaBJIiHHS EHEPrOCIOKUBAHHSM, IPOTHO3YBaHHsS €HEProe(eKTUBHOCTI TEXHOJIOTIYHUX MPOLECIB 1
3ac00iB MIATPUMKH NPUHHATTS pillleHb, IUIaHyBaHHS Ta (OPMYBaHHS YIPaBIIHCHKUX pimieHb. Js
00’€THaHHS] KOMIIOHEHTIB Ha TPEThOMY PiBHI BUKOPHUCTOBYIOTHCS 3aCO0M KOMIT FOTEPHUX Ta MPOMHCIOBHX
Mepex. [Hdopmamis 3 gaHOro piBHA 3a JOMOMOrOI0 iHTepdelCiB mepenaeThcsi Ha MEpIIUil piBEHb
YIIPaBJIiHHS Ta Y CXOBUIIE TaHUX.

Ha tperpomy piBHI Uil ynpaBiiHHS TEXHOJOTTYHMMHM MPOLECAMH Ta BUKOHABUMMH MEXaHI3MaMH
BukopuctoByeTbesi cucreMun SCADA — Supervisory Control And Data Acquisition (gucrerdepcbke
yrnpaBiiHHsa Ta 30upanHs aanux) i ACKOE — aBTomaTn3oBaHa cucTeMa KOHTPOJIIO SIKOCTI Ta OOJIKY
cnoxkuBaHHs enektpoeHeprii. Cucrema SCADA, sk mpaBuiio, BUKOPHUCTOBYETHCS MJIsl CTBOPEHHS
iHTepdelicy omeparopa Ta 30MpaHHS JaHWX BHUPOOHHUOro mporecy. s KOHTpomo Ta ympaBiiHHS
napaMerpaMy CHOXKHBAaHHS €IEKTPOCHEprii BUKOPHCTOBYIOThCA IHCTpYMEHTaJIbHE 3a0e3leueHHsl, sIKe €
CYKYIIHICTIO MPHUCTPOIB, KaHAIIB 3B 53Ky, aIrOPUTMIUHO-TIpOrpaMHuX 3aco0iB. OcoONMBICTIO yNpaBIiHHS
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napaMeTpaMy CIIOKMBAHHSI €IEKTPOSHEprii Ha LbOMY PIBHI € BHKOPHCTaHHS EKOHOMIYHOT'O METOIY
yrpasiiiHHsA. OCOOJUBICTIO I[LONO METOJY YIPABIIHHSA € Te, 1[0 BiH PO3IJISLAA€ CHEPrOCIIOKUBAHHS SIK
TOJIOBHHU JIAHIIOXKOK YIPABIiHHS PHHKOM €JIEKTPOEHEprii, SKWH, CBOEIO YEProlo, € CYKYIMHICTIO
TEXHOJIOTTYHOTO MpoIlecy, O0O0JIIKOBO-(DIHAHCOBOrO TPOIECY EHEPrOCIOKUBAHHS, a TaKOXK IMOJITHYHO-
€KOHOMIYHOT'O TpoIiecy. 3a eKOHOMIYHOTO METO/AY YIPaBJIiHHS €HEProCIOKHBAHHSM BHKOPUCTOBYIOTh:
nrdepeHiiiioBani 3a yacoMm 1001 Tapu(u; OoNepaTHBHUN KOHTPOJb 32 ENEKTPOCIOKUBAHHSIM SIK 13 OOKY
SHEepProcUCcTeMH, Tak i 3 OOKy croxuBaua; Oe3mocepe/iHe YNPaBIiHHS HABaHTAKEHHSM OpraHizarii Juis
BUpiBHsIHHS Tpadika. J[ns Ge3mocepeHbOro YNpaBiiHHS BUKOHABYMMH MEXaHI3MaMH BHKOPHCTOBYIOTh
nporpamui 3acoou DCS — Distributed Control System (po3moaiieHa cuctema kepyBaHHs) Ta PLC —
Programmable Logic Controller (mporpamoBaHuii JOTTYHUNA KOHTPOIED).

B ocnoBy po3pobiennast BCYEP nokiaieHo nTpuHIMIT CHCTEMHOI iHTerpallii, 1110 OXOIUTIOE BCi PiBHI
MpoIieciB, 00 €KTiB, Cy0’ €KTIB Ta 1H(QPACTPYKTYpH 3 BpaxyBaHHSM BHUMOI KOHKPETHOTO 3aCTOCYBaHHSI.
CucrtemHe IHTErpyBaHHS 3/IHCHIOIOTh 3 BHUKOPHCTAHHSAM KOMIIOHCHTHO-OPI€EHTOBAHOI TEXHOJOTII, sKa
nependavae MoaUT MpoIecy Po3poOJICHHsS Ha ilepapxiuHi piBHI Ta BUAM 3a0e3MeueHHs (aJIrOpUTMIYHE,
anmapaTHe Ta nporpamue). Jist peamizarii miei TEXHOIOrT BUKOPHCTOBYIOTh METOJ JCKOMITO3UILII, 110
nependaydae po3OUTTS arnapaTHO-MPOrpaMHMX 3aco0iB Ha piBHI. Ha koKHOMY piBHI iepapxii po3B’s3yl0Th
3aJ1a4i BIMOBIHOT CKJIATHOCTI, SIKI XapaKTEepU3YIOThCS K aJrOpUTMaMH PO3B’sI3aHHs, TaK 1 3aco0aMu il
peamizamii. Ha HmxHIX piBHSAX iepapxii 30UIbIIyeThCS JeTajiizaimis anrOpUTMIYHHX, amnapaTHuX i
nporpamMHux 3aco0iB. Ilpu oMy Ha BHIIMX pIiBHSX iepapxii mporpaMHi Ta amapaTHi 3acO0H SIBISIFOTH
co00I0 BIOPSJKOBaHY KOMITO3MIII0O MNPOTPaMHUX 1 amapaTHUX 3aco0iB HWKYMX PIBHIB ie€papxii.
Meroomorist TOC/IiJOBHOI IEKOMITO3HIII1, Ky BHKOPHCTOBYIOTH it po3podnenHs BCYEP, BimoOpaxae
MpoIeC po3pOOJICHHS “3ropu JOHU3Y .

[lin uac pospobnennss BCYEP BHKOpUCTOBYIOTH $SK TOPHU3OHTaIbHE, TaK 1 BEpTHKAJIbHE
IHTErpyBaHHSI CUCTEM YIPaBIIiHHs 1 KOMIIOHEHTIB. [ Opr30HTaNbHE IHTErpyBaHHs nependavae o0’ eHaHHS
CUCTEM YIIPaBJIIHHS Ha OJHOMY DpiBHI iepapxii, a BepTHKajbHEe 00’€IHYe 3acO0M CHCTEM YIPaBIIIHHS
cycimHix piBHIB iepapxii. Kpim Toro, mis cunresy BCYEP BUKOPHCTOBYIOTH Taki BUAM IHTErpyBaHHS:
opranizaiiiine, QpyHKIioHanbHE, iHQOpMaIlliiiHe, TPOrpaMHe Ta TEXHIYHE.

BucHosku

Pospobiniena apxirektypa BCYEP opieHTOBaHa Ha pPO3B’s3aHHsI 3aJad: CTBOPEHHS €IHMHOIO
iH(pOpMAIIITHOrO MPOCTOPY 3 JJAOCTOBIPHOK, IIOBHOK Ta OIEPATHBHOI IH(OpMAIli€l0; 30UpaHHS Y
peanpbHOMY uYaci, 30epiraHHs Ta MOINEPEAHBOr0 ONpAIIOBAHHS JaHWX; IPOTHO3yBaHHS TPOLECIB i
eHeproe() eKTUBHOCTI Ha KOKHOMY PiBHI YNPaBIiHHS; 3aXUCT JAaHUX Y CHUCTEMi; ONTHUMI3alil CTPYKTypH
CTIOXKMBaHHS MaJMBHO-CHEPreTHUYHUX PECypciB; Bisyamizamii OaraTOBUMIpHUX AaHUX; (opMyBaHHS Ta
KOHTPOJIO YIPABIIHCHKUX PillICHb.

KommonenTn piBHS  ympaBiiHHS — TEXHOJOTTYHMMH — MpOLIECAMH  IOBMHHI  3a0e3ledyBaTH
OIPALIOBAaHHS JaHWX y peajbHOMY 4aci 3 BpaXyBaHHSM OOMEKEHb LIOA0 radapHTiB, CHEPrOCIOKUBAHHS
Ta BapTOCTI.

Po3pobnsatu  apxirekrypy BCYEP 3amponoHoBaHO 3a TakMMH INPHHIMIIAMU: KOMITOHEHTHO-
iepapxiyHUM, CUCTEMHOI iHTerpalii, 3SMiHHOro CcKJiaay oOJaJHaHHs, MOIYJIbHOCTI, BHKOPHUCTAHHS TOTOBHX
KOMITOHEHTIB 1 0a30BUX MPOEKTHUX PillIeHb, BIAKPUTOCTI Ta CyMICHOCTI.

Pospobneno apxitekrypy BCYEP, sika ckinagaeTbest 3 TakuX piBHIB YHOpaBIiHHA: MEpIIAA —
CHEProe()EKTUBHICTIO pErioHy, JApyruid — (IHAHCOBOIO, TOCHOJIAPCHKOK0, aJIMIHICTPATUBHOK Ta
BUPOOHUYOIO JTiSUTBHICTIO MIAIPHEMCTB (YCTAHOB), TPETiH — TEXHOIOTIYHUMH MPOLIECaMH.

1. Komnaexcua depoicagna npocpama enepeoszdepescenns Yxpainu / 3ameepoicena Ilocmanogoro
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Cepowx b. M. Cymuicmo oyinku enepeoepexmusnocmi nionpuemcmea // AkKmyaivHi npooniemu eKoHOMIKU
ma ynpaeninus. — Bunyck 5, 2011. 3. Ilpo 3ameepooicennsi Memoouku po3pobiients eany3e6ux,
PeCIOHANbHUX NPOSPaM  eHepeoeekmugHOCmi ma Npozpam 3MEHUIeHH CHONCUBAHHSL eHepeopecypCia
0100J1ICEeMHUMU  YCMAHOBAMU  WLIAXOM  iX  payionanvhozo euxopucmanns / Haxaz Hayionanvnozo
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