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ABTOMATHU30BAHA CUCTEMA IIOBYJOBH OIITUMAJIBHAX
MOJAEJIEM BITPOBA/IZKEHHS EHEPI'O3BEPII'AIOYNX 3AXOAIB Y
3AKVTAIAX OCBITH

Iumanna auanisy egpexmugnocmi GUKOPUCMAHHSA eHepeeMUYHUX pecypcié O0ns 6100dcemHoi cghepu €
aKmyanvbHuMu, no-nepuie, uepes 3HouieHicms QoHOY 0yOigensb, no-opyze, uepe3 GIOCYMHICMb 0I00HCEMHO20
Qinancysanna Ha NOKpUMMSA KOMYHANLHUX GUMPAM | NPOGEOEHHs 3aX00i6 3 eHep2o30epedcenHs ma Canayii
oyodigenv. s po3pobku ma peanizayii 2any3egux Npocpam 3 eHepeoeeKmusHoCcmi, HeoOXiOHa po3pobka
MemoOuKu OYIHKU CMAaHy eHepeemuyHux eocnodapcmeé BH3 ma ix 6ydisenv ma pisHa egexmusrocmi
BUKOPUCIMAHHA eHep2ii 8 HUX, AKA 003601UMb 3d HeeeauKo20 o0 ’emy Qinancysanus gusHauamu 06 ’€kmu, wo
nompebyioms nepulouepeosoi peanizayii 3axo0ie 3 enepeoemeKxmusHOCL.

s supiwenns npobiemu nobdyoosu onmumanbHoOi MoOell eHep2o30epiearoyux 3ax00ie NiONPUEMcmea 3
ypaxyeanuam @Qinancosux o0OMedceHb NPONOHYEMbCA BUKOPUCMAHHA MeMOO0I02IYHO20 anapamy WmyuHux
iMynnux cucmem. IIpononyemocsa ancopumm i3 3aCMOCY8AHHAM €GOJIOYIUHUX MemOOi6 WIMYUHUX IMYHHUX
cucmem O cunmesy ONMUMATLHUX MOOeneli 8nposaoddcents enepeosdepizaiouux 3axodie y BH3, axuii Oye
peanizoeanuil y agmomMamu306anii cucmemi RPUHAMMA pilleHb KOMNIEKCHOI Npoepami eHepeo30epedceHHts: y
eanysi oceimu.

Knwowuoei cnosa: eneprozdepexeHHs, 3aKiIagd OCBITH, aBTOMATH30BaHA CHCTEMa, alTOPUTMU MITyYHHX
IMYHHUX CHCTEM

Beryn

3Bakal0uM Ha HU3bKHI pIBEeHb €(EKTHBHOCTI CHEPrOBUKOPHCTaHHS B OIO/KETHIH cdepi, BUHHKAE
HEOOXIiTHICTh TPOBEICHHS CTPYKTYpHOTO aHalli3y BHMKOPHCTaHHS EHEprii Ta CTBOPEHHs LUTICHOI Mojeni
YIpPaBJIiHHS IIpOLIECaMu eHeprocroxubaHHs Ta eHeprosoepexentsM ([TEE) B OromkeTHHX 3akianax, B TOMY
4HCIi i raxy3i ocBiTH.

OnrumanbHe ynpasiinHs [IEE okpemux ycTaHoB Ta raiy3i B LioMy mOTpeOye pO3BUTKY Ta
BIOCKOHAJICHHSI HAyKOBO-TEXHIYHMX Ta YIPaBIIHCHKUX MeTofiB. [IpomoHyeThcs minxix po30ymoBH cCHCTEMH
ynpasiiaHs [IEE ramysi ocBiTH Ijisi CTBOPEHHS METOIWYHHUX 3acaj Ta alrOpUTMIidHOI 0a3um 300py, oOpoOKwH,
aHaiizy iHpopManii 3 eHeproBUKOPUCTAHHS, MPUIHATTS YIPaBIiHCHKUX PIlIEHb Ta MPOBEACHHS EHEPTETHIHOTO
ayANTY; KOHTPOJIIO €HEPrOCIIOKMUBAHHS; BJOCKOHAJICHHSI CHCTEMH JIIMITYBaHHS eHeprocrokuBaHHs. HaranmpHa
HEOOXimHICT CcTBOpeHHS edekruBHOI cuctemu ympapninHs I[IEE ramy3i ocCBiTH Ta HEOOCTaTHIA CTYIiHB
PO3pOOKH TEOPETHKO-METOMIONOTIYHUX IIIXOMIB OLIHKA pIBHI €Heproe()eKTUBHOCTI, 3 OTHOTO OOKy, Ta
BaXJIUBICTh PE3yJIbTATIB JAHOTO AOCIIDKEHHS IS 3a0€3MEYCHHS CTaJ0r0 PO3BUTKY KpaiHH, 3 1HIIIOTO0, CBIqYaTh
po 00’ €KTHUBHY HEOOXIHICTh MPOBEJCHHS [10JATIBIION0 BUBYCHHS 3a3HAUE€HOT0 HAYKOBOTO JOCIIKEHHSL.

IMocranoBka 3axaui

OnuH 3 MOXKIIMBHX CHIOCOOIB BUpILIEHHS MPoOJIeMH eHepro30epekeHHs - I00aibHUIT 001K BUKOPUCTAHHS
e”eprii. OnHaK, 16 MOXJIMBO JIMILE LUIIXOM CTBOPEHHS aBTOMAaTHU30BaHHX cHcTeM 300py iHdopmauii mpo
BUKOPHCTaHHs eHeprii. Taki cucTeMn € 0OCHOBOIO JUIsl ITOJAJIBIIIOTO aHali3y i 00poOKN TaHMX. ABTOMAaTH30BaHA
CHCTeMa E€HEPrOMEHEKMEHTY IMOBHHHA BKJIIOYATH ABTOMATH4HI IIOCTH MOHITOPHHIY €HEpPrOCHOXHBAHHA 1
TEMIIEPaTYpPHOTO PEXHMY B OYIIBIIIX, CHCTEMY TepeAadi JaHWX Ha IEHTpati3oBaHy 0a3zy HaHUX 1 HpOrpamMHi
MOJIyJIi, 1[0 JTO3BOJIIIOTH NMPOBOJUTH aHami3 iH(opmanii . [HpopmaniiiHOIO OCHOBOIO Takoi CHCTEMH ITOBHHHA
OyTH meHTpaiizoBaHa 0a3a JaHUX, HAIIOBHIOBAHA SIK Cy0'€eKTaMM MOHITOPHHTY, TaK 1 aBTOMAaTHYHO, 32 PaXyHOK
JIaHWX, 110 HAaJXOJATh 3 aBTOMATH30BaHMX NocTiB. Taka iHdopmarliiiHa crucTeMa MOKe 3aCTOCOBYBAaTHCS IS
MIPOBEICHHS EHEPreTUYHHX EeKCIpec-00CTeXeHb O00'€KTiB 32 METOAMKOI0, NpU SKili BpPaXxOBYIOTBCS 5K
HaTypajbHI MOKa3HUKH €HEPrOCIOKUBAHHS, TaK 1 TOCIIONAPCHKI aHi 00'€KTIB MOHITOPHHTY .

Opranizailisi CHCTEMH €HEprOMEHEPKMEHTY BKJIFOUa€ B ceOe CiM eTariB :

- CTBOpPEHHA 0a3M JaHWX MHTOMUX MOKAa3HHUKIB €HEPTro- i peCypCcOoCIIOKUBaHHS

- CKJIaJIJaHHSI eHEPTeTUYHUX MACTIOPTIB 00'€KTIB;

- To0yToBa CTaHIAPTH30BAHKUX TpadikiB PeCypCOCOKMBAHHS, BU3HAUYEHHS CEPETHBOTO PiBHS 1 BUSBICHHS
BIIXUJICHD ;
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- aHaJIi3 MPUYMH BIIXWICHb y CIIO)KUBaHHI €HEPrOpeCcypCiB BiJl ONTUMAIBHOTO PiBHS ;

- IPOBEJICHHS €HEProayIUTy Ha 00'€KTax 3 MiJBUIICHUM EHEPTrOCIOKUBAHHSM

- po3po0Ka IMPOEKTIB EHEPro30ePeIKECHHS;

- Oe3nepepBHE MiATPUMAaHHS CHCTEMH CHEPrOMEHEIDKMEHTY B TPale3JaTHOMY CTaHi Ta OHOBJICHHS JaHHX .

Iling yac BUKOHAHHS Ta BIPOBAKCHHSA HEOOXIMHMX BUMOT BHHHUKA€E DS HE3PYYHOCTEH Ta MPOOIEMHHX
¢axropis[1]:

1. HeoOxigHo 30mpaTm, 30epiratn @ 0OpoOISATH BexMKUA oOCAT pi3HOpigHOI iHGOpMamii, mo Wi
301LIBIIy€eThCS B 00CsI31 (eHeprompodini, eHepronacnopTa, JaHi Mpo peaji3aliro 000B'I3KOBUX 3aX0/iB, JaHi PO
(hakTHIHY EKOHOMIIO CIIOKUTHX PECYPCiB IO BCiX OIOKETHHX 00'€KTaX i T.1.);

2. Han 3i0paHnMu naHuMu HEOOXIHO MPOBOAWUTH OOYMCIICHHS i BHKOHYBAaTH IX 0OpOOKY IO CKJIQJHUX
ITOpPUTMax B yMOBaxX MIHJIMBUX BHMOT 3aKOHOJABCTBA (PO3pPaXyHOK €KOHOMIi B TMOPIBHSUIBHUX yMOBax i
MUTOMUX BEJIMYMHAX, PO3PaxXyHOK IIJIbOBUX ITOKa3HUKIB Ta IHIUKATOPIB, NPOTHO3YBAHHS CIIO’KUBAHHS);

Jlo Toro x e Bce HEOOXITHO peani3oByBaTH B YMOBaX Pi3HOPIIHOCTI TEXHIYHUX PIlIEHb MO 300py AaHHX
Npo CIOXHMBaHHA pecypciB (abo iX BIiICYTHOCTI) Ta HEMiArOTOBIEHOCTI OCI0 BINMOBiZAJIbHUX 32
eHepro3oeperkeHHs.[2]

TakuM YMHOM METOIO TIPOEKTY € MiJBHIICHHS S(QEKTHBHOCTI YIIPaBIiHHSA eHepro3OepekeHHsIM y cdepi
OCBITH.

3aBaHHs NPOSKTY HACTYIIHI:

* TOCJIKCHHS TIOTOYHOTO CTaHY y cdepi CIIOKUBaHHSI €HEPTropeCypCiB B OCBITHIX yCTaHOBAX;

* po3po0Ka KOHIIENI{ YIIPaBITiHHSA €HEPro30epeXeHHAM /IS OCBITHIX YCTaHOB;

* IPOCKTYBAaHHS Ta CTBOPSHHS aBTOMATH30BaHOI CHCTEMH YIPaBIiHHS CHEPro30epekeHHAM IS OCBITHIX
YCTaHOB;

* anpo0allisi CHCTEMH B OCBITHIX yCTaHOBAX;

* (dopmyBaHHS  OprafizalliiHO-METOJMYHMX  YMOB  JuIsi  peawizalii  CHCTEMHM  YNpaBIiHHIA
EHEePro30epeIKEHHSIM ISl OCBITHIX YCTaHOB.

AJITOpUTM PO3B’sI3aHHS MOCTABJIEHOI 3a1a4i

IcHye ©Oarato cxeM @IONO paliOHAJTEHOTO BHKOPHCTAHHS CHEPropecypciB 3 ypaxyBaHHAM THIIIB
BUPOOHHMLITBa Ta yMOB poOOTH. IIpoTe OCHOBHMM YHMHHHUKOM IpW BIPOBADKCHHI NaHUX MPOMO3MIIH 3
E€HEPrOMCHEDKMEHTY € (DiHAHCOBI MOXKIIMBOCTI 00’€KTY €HEPTOCIIOKUBAHHS, SIKi 1 POPMYIOTH Heperik Ta 00’eM
3aXO0iB.

VY nmaniit poOOTi MPONOHYETHCS MOJEND 3aXOMIB 3 €HEPro30epeKeHHS Y BUIIOMY HABYAIIEHOMY 3aKJIafi Ta
BKa3aHUH TUCKPETHUI YNCIIOBHUH iana3oH KOXKHOTO MapaMeTpy 3 ypaxyBaHHSM MiHIMaJbHUX Ta MAKCUMaJbHHUX
noTped 3aKiary 1mo10 MEBHOT'O BUY 3aX0/1y 3 €HEPro30epeKeHHS.

Mg(N,D,¢), 1)

Je Mg — Mozienb eHepro30epirarounx 3axo/IiB;

N —mHuoxuHa K eHepro30epirarounx 3axoIiB Nj, 3apONOHOBAHKX JIs 3acTocyBanHsa y BH3, nieN, i = 1; k;
. . ni

D — MHOXHHA MapaMeTpiB KOXKHOTO €HEepro30epirarouoro 3axojuy, dj‘ € dp,, dn, € D; &€~ oOMexKeHHs

€KOJIOriYHOT Oe3MEeKH MI0I0 BIIPOBA/DKEHHS Ni-TO 3aX0.1y.
[inboBa QyHKIIis MOCTaBACHOT 3a1a4i BiAMOBIIHO 10 c(hOPMOBAHOT MOJIEII MAE HACTYITHUN BUIJISI;
Mg(N,D, &) - minC, 2)
3 0OMEKEHHIM

C = Chpin
Cy = max ,
Pco —» min

ne C — zaranpHuid o0csAr (iHAaHCOBMX KOIUTIB, BMIUICHHX Ha BIIPOBAUKEHHS EHEPro3oepiraroumx
TEXHOJIOTIH;

Chin — MiHIManbHUN 00cAr (iHAHCOBHMX KOWITIB, Ha BIIPOBA/PKCHHS EHEPro30epiraloyMx TEeXHOJIOTIH
(BBOAMTBCS AJIsl HAOMMDKEHHS 3HA4YeHHsS LinboBOI (yHKHii 10 00’€My BHAUIEHMX KOWITIB Ta 3ano0iraHHIO
IparHeHHs NiTb0BO1 GyHKILIT 10 HYJIHOBOTO 3HAUYEHHS);

Cw — TOKa3HHUK SKOHOMIl eHeprii Mmicisi BIPOBAKSHHS 3allPOIIOHOBAHOTO SHEOTr030epiraloyoro 3axomy,
npuitMae KiJbKiCHE 3HAYEeHHS;

Pco — BemumuuHAa WIKIJUIMBUX IS ©KOJIOTIYHOTO CTaHy BHKHJIB, sKa BilIOyBa€Tbcs BHACHIIOK
BIIPOBAKEHHS IAHOTO €HEPro30epirarouoro 3axomy.

Jlnst BupimeHHs po0iieMy MoOyI0BH ONTHUMAILHOT MOJIENi eHepro30epiratounx 3axoiiB MiJNpUEMCTBA 3
ypaxyBaHHSIM (iHAHCOBUX OOMEXeHb 0YyJI0 IPOBEICHO aHaJi3 OCHOBHMX METOIB ONTHMI3allii. 3Bajkaloun Ha yci
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nepeBaru Ta HEAOJIIKM ONTHMI3aIllHHUX METOJIB, IPOIOHYETHCS BHKOPHCTAHHS METOJOJIOTIYHOTO arapary
IITYYHUX IMYHHHUX CHUCTeM. Mopenb eHepro30epexeHHs MOAAEThCS y BUIISAAI aHTHUTUIA (MacwBy JaHUX,
KOMIPKaMH SKHX € YHCJIOBE 3HA4YCHHS MEBHOTO 3aXONy 3 eHeprosoepexeHHs). JOBXXHMHA aHTUTIIA JOPIBHIOE
KUTBKOCTI 3aTIPOTIOHOBAHUX 3aXOJiB, 8 KOJKEH CETMEHT aHTHUTLNIA 3MIHIOETHCS Y paMKaX BCTAHOBJICHOTO al(aBiTy
MHOXHHHA nlapameTpis D.
Ta6mums 1
3araypHUIA BUTTISA AHTHTLIA MOJIEINTI €HePro30epiralodmx 3axo/iB
Ny Ny Nk

n n n n n n Nk Ny n
dll d21 djl dlz d22 djz dl d2 djk

[Ipu popmyBaHHI aHTHTINA MOJIEI eHepro30epiralourx 3aXo0/liB 3alPOIIOHOBAHO BUKOPHUCTAHHS OiHApHHUX
3Ha4YeHb U1 TeHiB aHtuTima: 0 — sKmo 3axig BHpPIMIEHO HE BHKOPHUCTOBYBAaTH, 1 — SAKIIO 3axixg
BIIPOBa)KyBaTHMEThHCSL.

Anroput™ noOy0BH ONITUMAIIFHOT MOZIETIi BHOOPY 3aXOMiB 3 €HEPro30epe:KeHHS:

Kpok 1:  BumamxoBum unHOM BuOpatH antutina Abj (Abj eAb).

Y BekTopi aHTHUTINIA, Je KOXXHAa KOMIpKa BIATIOBiZae HasSBHOCTI a00 BiACYTHOCTI MEBHOTO
SHepro30epiraroyoro 3axofy, SIKHi MPOMOHYEThCS U BIPOBADKCHHS y HaBYAIBHOMY 3aKNajli, POCTABIEMO
3HadeHHs | abo 0 , 3acTocoByroum omeparop BuUIamkoBocTi. CTBOPIOEMO Ha0ip TaKUX AaHTHUTUT (BEKTOPIiB
eHepro30epirarounx 3axo/iB) 3a1aHoi po3mipHocTi N.

Kpok 2:  Bwusnauutu Bekrop fj, sxuit mictuth adinnicts ycix N antutin 3 Ab.

AQIHHICTD aHTHTIA JJI HAIIOI MOJIENI OTOTOKHIOETHCS 3 IITLOBOIO (DYHKIIE onTuMizarii momenm. Tak
SIK KOXKCH 3aXiJ] 3 €Hepro30epeKeHHs 1)1 IEBHOIO HABYAJIBHOI'O 3aKjaay MmoTpedye pisHUX (piHAHCOBUX BHUTpAT,
TO BIJAMOBIZHO W MOJENb Ta LiNbOBa (QYHKLIS A KOXKHOTO 3aKialy OCBITH NpUiiMaTHMe CBOi 3HaueHHs. Ha
JIAHOMY KpOIli aJrOPUTMY CTBOPEHHS ONTHUMajbHOI MOJENi HEeOOXIJHO BHECTH JO 3arajbHOI CyMH BUTpAT Ha
BIPOBA/DKCHHS 3aXOMIB CHEPro30epe)keHHs B HaBYAIbHOMY 3aKjali BapTICTh BIPOBADKCHHS TOTO
eHepro30epiraroyoro 3axony, I'eH aHTUTLIA SKOro Mae 3HayeHHs 1. Takum 4uHOM (QOpMY€ETHCS BEKTOp 3HAUYCHB
UTBOBOI (DYHKIII.

Kpok 3:  BuOparu n antuTina 3 HaiiBuiowo adinxictio 3 Ab i ctBoputu HOoBHIA HaGip Abj{n} .

Ha manomy Kkporli aHTHTIIaMH{ i3 HaHBHUINOIO a(iHHICTIO BBAXKAIOTHCS Ti, IO MAaOTh 3HAYCHHS MUJIHOBOT
(hyHKII{ MeHIIIe 3a BCTAaHOBJICHE TIONEPEAHBO (BUAiNICHIH 00csaT piHaHCOBHX KomTiB). Lli aHTUTINIA paHXYIOThCS
IO CNIaJJaHHIO CBOIX 3HAYCHb.

Kpok 4: KronyBaru BiniOpani N aHTHTUI NMPONOPLiHO A0 TXHBOI aHTUreHHOI adiHHOCTI, poOIsTYM
peneptyap C; KJIOHIB: YHM BHII[A aHTUTeHHA adiHHICTh, TUM OiMbIle YHCITO KIOHIB, 3pOOJIEHHX AN KOKHOTO 3 N
BiIOpaHUX aHTHTILI. )

Kpok 5: 3acTocyBaHHs MexXaHi3Mmy jo3piBanHs adinHocTi 10 peneprapy C! obepHeHo mponopuiiino
aHTUTeHHOT adiHHOCTI HOro aHTUTLN ( YUM BuUILA aiHHICTh, TAM MEHIIHNi piBEeHb MYyTallil), OAepKaTH MOMYJIsLii
CJ" rotoBux KioHis.

[Ipomec myTamii nepexbadae reHepyBaHHS HA OCHOBI OOPaHOTO aHTHTINA i3 MHOKUHH KJIOHIB HOBUX TaKUM
YUHOM, II00 3HAa4YeHHS apiHHOCTI (IUTbOBOI ()YyHKII{) HOBOYTBOPEHHX BEKTOPIB €HEpro30epiraroumx 3axOiiB
3aJJOBOJILHSUIO YMOBI (2).

Kpox 6: Busnauenns adinnocri f *J- xionis C1".

BusnadenHs 3HaueHs 1iTboBOT GYHKIIT BifOyBaeThCs 3a aHamoriero 3 Kpokom 2.

Kpoxk 7: I3 uporo HaGopy kiomis C ! moBTopHO Bimibpaté N aHTHTIN 3 HaifBMIIOK adiHHICTIO if
3anectu 1x B Abj{n}.

Kpok 8:  3amiamtu d aHTHTIN i3 camor HH3bKOW adinxicTio 3 Ab{r} HOBMMH iHTHBiTyymMamwu
(BeTopamMu eHepro30epirarounx 3ax0/iB, 3reHEPOBAHUX BUIIAIKOBUM YHHOM IO aHaorii 3 Kpokowm 1).

Kpoxk 9: [TepeBipuT yMOBY 3aBepIleHHS ONTUMIi3amii (3aBEpIINTH ONTHUMI3AIi0 MPHU il BUKOHAHHI,

IHaKIe NeperTH 10 KPOKy 2.

[Ipyn BHUKOHAHHI TOCTIIOBHOCTI AiH aJNrOpUTMY KJIOHAJIBHOTO BifOOpPY IUTYYHOI IMyHHOI CHCTEMH HaJ
BEKTOPOM €HEproz0epiraroumx 3axo[iB, 3alpOIOHOBAHUX HA BIPOBAKEHHS Y KOHKPETHOMY HABYAILHOMY
3aKiIaay i3 opieHTali€l0 Ha oOMekeHHS 3a 00°’eMOM (hiHAHCOBHX KOIITIB, (JOPMYETHCS ONTHMAIbHA MOJENb
3aXO0JliB 3 eHepro30epekeHHs, sKa 3a0BOJIbHSE UIBOBIH QyHKHIi (2) Ta il 0OMEXEHHSM.

Janmii anropurm OyB peani3oBaHMil y aBTOMAaTH30BaHI CHCTEMi CHHTE3y ONTHMAJbHHX MOJENei
BIPOBA/DKCHHSI ~ CHepro30epiratoumx 3axoMiB y BHINOMY HaB4yajgbHOMY 3akmaai  (puc. 1, puc. 2).
BuxopucToByroun MoIMBOCTI MOBH IporpamyBaHHs Delphi i MexaHi3M kepyBaHHs 6a3zamu qannx BDE, merko
pearizyBaTu alropuT™MH (YHKITIOHYBaHHS aBTOMATHU30BaHOI CUCTEMHU MporpamMHo. Po3po0iieHa aBToMaTH30BaHa
cucremMa moOyIOBH ONTHUMAJIBHUX MOJENEH BIPOBAPKEHHS €Hepro3z0epiraloumx 3axoJliB y 3aKiajax OCBITH
CKJIaa€ThCS 3 YOTUPHOX MOJYJIiB.

[puknanom Takoi Mozeni Moxe OyTH HaCTYITHUH BEKTOP:
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Tabmuws 2
Ipukian onTUMaNbHOTI MOJICINTI CHEPTro30epiratoymx 3axo/liB
Homep
saxody 1|2|3|4|5|6|7|8|9|10]11|12|13|24|15]|16|17|18| 19|20 |21|22] 23
enepezo-
30epercennsn
Hassuicts

3axomny 1/1|o0|o|ofo0|O|1|1]|O0|1|21|O|lO|O|21]|O|21|1]0|1]|O0]|0O

€Hepro-
30epexKeHHs

OCHOBHUM MOJyJeM CUCTeMH iH(opMauifHOro oOCIyroBYBaHHS € MOAYJIb aJMiHICTPYBaHHSA. Y HbOMY
opraHizoBaHi (yHKUIi, Mpu3HaueHi Uil 30epiraHHs, oOpOOKM ¥ aHaNi3y AaHMX NPO HaBYAIbHI 3aKiIagu Ta
KOpPHUCTYBayiB, SIKi MalOTh NPaBO BHOCHUTH JAaHi. Benerbcs oOdiK HaBYaNbHMX 3aKJIAdiB, JOJABAaHHS HOBHX,
BUJIAJICHHSI iCHYIOuMX 3 0a3u jmanux. OpranizoBaHi ¢yHkuii 3pydHoro QinbTpyBaHHs (BHOOpPKH) 33 PI3HUMH
O3HAKaMH, a TAaKOK IIBUAKHIH MONTYK MO Ha3Bi NOBHIH a00 CKOpOUeHii.

Monyns iHimiamizamii BUKOHye (QyHKIII HaBiraTopa o po3NOAiTy AOCTYIy OO Pi3HUX YaCTHH IPOTpamMH i
B3arasli Hece TUTbKH iH(OpMaIiifHOro HaBaHTA)KCHHS, TUTBKA B OKPEMHX BHIIQJKaX BHKOHYE PsJ HE3HAUHHUX
TPOIIeTypP, TAKUX SK MiAKITIOYCHHS 10 0a3u JaHUX i T.iH.

Mopnyib TaHUX € KOHTeHHEpOM Ul He Bi3yaJbHHUX KOMIIOHEHTIB, sIKi 3a0e3NedyroTh NOCTYN 10 (ailry
0a3u naHuX i Horo Tabmub. J[s KOMIOHEHTIB BUKOHYETHCS YCTAaHOBKA 3HAUYCHb BIIACTHBOCTEH, SIKi 3B'SI3YIOThH
MiX cO0OIO Il KOMITOHEHTH ¥ Tabmumo BJl. 3HaueHHS BIACTHBOCTEH YCTAHOBIIOIOTHCS JAWHAMIYHO B MpPOIECi
BUKOHAHHS JI0JaTKa.

Mopnynb 3BIiTIB GopMye BUXiAHI JOKYMEHTH Y BUDJISII JiarpaM, CIMCKY peKOMeHHalii, copMoBaHHX
MoO/IeJIeH BiMOBITHO J0 PO3POOJICHOTO Y POOOTI alrOpUTMY.

“ MNobyadpea moge i e He proz6e pirauunx 3axoain @

Onepauii  Basa AaHmx  Buxia

OfepiTe OCHOEHUI KPWTERINA OPMYESHHA MOgEN]

B apricTe j

B CTEHOBTE NOCAROEHICTE B3 MHEOCTI iHLKY KPUTERIE

1 |EKOHOMiq EHeprii ﬂ

2 |MHiMiMi3aLliﬂ EMEMaiE CO j

=€ Pospaxyeary mMogens

Puc. 1. T'oj10BHE BIKHO aBTOMATH30BaHOI CHCTEMH HHTE3Y ONMTHMAIbHUX MOJIEICH
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BucHoBknu

Takum unHOM, OYB pO3pOOJICHUIT aNrOPUTM i3 3aCTOCYBAHHSIM €BOJIOLIMHUX METOMIB IITYYHUX IMYHHHX
CHCTEM ISl CHHTE3y ONTHUMAaJbHUX MOENel BIPOBAKEHHs eHepro3bepiraioumx 3axoniB y BH3, skuit OyB
pearizoBaHHN Yy aBTOMAaTH30BaHIM CHCTeMi NPUHHSATTS PIICHh KOMIDICKCHOI MPOTpaMH €Hepro30epeKeHHS y
rays3i OCBITH.
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National Aviation University
AUTOMATED SYSTEM FOR BUILDING OPTIMAL MODELS ENERGY EFFICIENCY
MEASURES IN EDUCATIONAL INSTITUTIONS

Question analysis of efficiency of use of energy resources acutely in the public sector, firstly, because of the
depreciation of the building stock, and secondly, due to the lack of budget funding to cover utility costs and
activities on energy conservation and rehabilitation of buildings. For the development and implementation of
sectoral programs on energy efficiency, the need to develop methodologies for evaluating the state of the energy
sector and university buildings and the level of energy efficiency in them that would allow a short time and with
a small amount of funding to identify items that require priority implementation energy efficiency measures.

To solve the problem of constructing an optimal model of energy saving measures on the basis of enterprise
financial constraints proposed methodological apparatus using artificial immune systems. On this basis, the
algorithm has been developed using evolutionary techniques of artificial immune systems for the synthesis of
optimal models of energy efficiency measures in universities, which was implemented in the automated decision-
making system of comprehensive energy efficiency programs in the field of education.

Keywords: energysaving, educational institutions, automated system, algorithms of artificial immune
systems
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E.H. Taunnuna, kaHja. TeXH. HayK, JOLIEHT,
10.A. 3axapuyenxo, H.II. CoxoJioBa
HanuonanbHblii aBUALMOHHBIA YHHBEPCUTET
ABTOMATU3UPOBAHHASI CHCTEMA NIOCTPOEHUSA ONITUMAJBHBIX MOJEJEN
BHEJAPEHUS DHEPTOCBEPET'AIOIINX B YUYPEXK/JIEHUSIX OBPA3OBAHUSI

Bonpocwr ananuza s¢gppexmuernocmu ucnonvb306anus dHepeemuieckux pecypcog 0as 0100x4cemuol cgepe
aKmyaivhbl, 80-NEPEvIX, U3-3d USHOWEHHOCMU HOoHOA 30aHUll, 80-8MOPbLIX, U3-3d OMCYMCMEUS OI00ICEMHO20
Qunancuposanus na NOKpvimue KOMMYHATbHBIX PACX0008 U NPOGedeHUue MEPONPUSMuUL No dHep2ocOepetcenHuo
u camayuu 30anul. /[na paspabomxu u pearuzayuiu Ompaciesvix Npozpamm no 3HepeodpgexmusHocmu,
Heobxoouma papabomrxa MemoouKu OYeHKY COCMOHUS IHEPLEMULECKUX XO3SAUCNG Y308 U UX 30AHULL U YPOGHS
aghpexmusHoCmU UCNOIBL308AHUSL DHEPSUU 8 HUX, KOMOpds Obl NO36OIULA 8 KOPOMKUE CPOKU U HeDOoabuOo2o
obvema unancuposanus onpedensimob 00vbeKmol, mpedyoujue NepeooyePeOHoll pearu3ayuu Meponpusmutl no
9Hep2o3hpexmusHocmu.

s pewenuss npobremvl NOCMPOEHUs. ONMUMAILHOU MOOeIU 3IHEp2ochepecaiouux Meponpusimui
npeonpusimusi ¢ y4emom (QUHAHCOBBIX OSPAHUYEHUL Npediacaemcs UCNONb308AHUE MeMOOO02UYECKO20
annapama UucKyccmeeHHuIX UMMYHHbIX cucmem. Ha smoil 6aze Ovin paspaboman aneopumm ¢ npumeHeHuem
960IIOYUOHHBIX MEMO008 UCKYCCMBEHHBIX UMMYHHbIX CUCTEM Ol CUHMe3d ONMUMATbHBIX MOOeell 8HeopeHUs
9Hepzochepezalowux Meponpuasmull 8 8y3e, KOmopvlil Obll peanru308aH 8 asMOMAMUSUPOBAHHOU cucmeme
NPUHAMUA peuleHUll KOMNRIEKCHOU Npozpammbl IHepeocOepedceHus 8 001acmu 00pa308aHusl.

Knrouesvie cnosa. sueprocoepexenne, yucOHbIC 3aBEICHHUS, aBTOMATH3MPOBAHHAS CUCTEMa, aJrOPUTMBbI
HCKYCCTBEHHBIX HMMYHHBIX CHCTEM
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