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AHoTauiss. Memoio cmammi € GuU3HAYEHHS ONMUMANLHUX (PAYIOHATbHUX)
DPEeNCUMI UPOULYBAHHS 080UE80I NPOOYKYIL 8 MENIUYHUX KOMNIEKCAxX, SKI € HAYKO8o
OOIpYHMOBAHUMU ~ HA ~ OCHOBI  BUKOPUCMAHHA — CYYACHUX — MAMEMAMUYHUX,
an2oOpUMMIYHUX, ONMUMI3AYIUHUX Memoois. Aneopummu pobomu
eIeKMPOMEXHON02IYHO020 O00NAOHAHHA GU3HAYAIOMbCA HA NIOCMAsi  2100al1bHO20
Kpumepiro onmumizayii, AIKUil, 8 C8010 4epay, 8paxo8ye JOKANbHI Kpumepii MiHiMizayii
PeCYpCHUX ma eHepeemuyHUX Umpam, MaKcumizayiro AKocmi npooykyii i 3a2aibHo20
npubymky nionpuemcmed. Buciomum 3 eKOHOMIYHOI MOYKU 30pYy € OpeaHizayis
@DYHKYIOHYBAHHSA MenIuyb makx, wobd pecypcoegekmusnicms Oyna HA HAUBUWOM)
pieni. Pedxcumu upowy8ants, sKi 3a0e3neuyioms 00epHCauHs mosapHoi npooyKyii i3
6DAXYBAHHAM  3ANE€HCHOCMI NAPAMEMPI8 MEeXHON02IYH020 npoyecy, Mmpueaiocmi
MEXHON02IUH020 YUKTLY, AKOCMI 20MO060i NpOOYKYii mowjo 8i0 eHep2osumpam Ha
00CsI2HEeHHs NeBHO20 egheKmy, NOGUHHI 6aA3y8amucb HA HAYKOBO OOIPYHMOBAHUX
Memooax ix eusHauewHs. Y cmammi Hageoeno O0O0uH i3 Memoodié onmumizayii
eHepzogumpam, a came noby008y Heupo-HeyimKoi cUcmemu Kepy8aHHs pedCUMamu
PpoboOmuU eleKmpomexHoI02iuH020 00IA0HAHHAL.

Kurw4oBi cioBa:  Hellpo-neuimka cucmema  KepyeaHHsA, HMenIuys,
OnmMuMi3ayisi  eHeposuUmpam, pexcumu  pooomu  eaeKmpomexHoa02iYHO20
001a0HAHHA, AKICMb NPOOYKULT

AKTyanbHicTb. CHOpyIu 3aKpUTOrO0 TIPYHTY XapaKTE€pU3YIOThCS HAasBHICTIO
3HaYHUX EHEPreTUYHUX TOTOKIB, WI0 BHUKOPUCTOBYIOThCA Uil 3a0e3leueHHs
BIJINOBIJIHOT TeXHOJorli. BUCOKI 1iHM Ha eHeproHocii (MPUPOJHUN Ta3, eJIEKTPUYHA
€HEprisl) CTBOPIOIOTH YMOBHM JUIsl PO3POOJICHHSI CHELIAIbHUX CHUCTEM, 3JaTHUX
3MEHIIUTH, a Kpalle MIHIMI3yBaTH €HEPreTUYHl BUTpaTH. 3a3HAu€HE MOSICHIOETHCS

TUM (paKTOM, IO HASIBHI CUCTEMH, SIK CKJIAI0BI TEXHOJIOT1I, peani3yloTh HaWMpPOCTIII
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cTaOumi3aliiHI ~ aNrOpUTMH, KOTpli HE 3a0e3leuyloTh BHCOKY €HEpro- Ta
pecypcoeeKTUBHICTh (HE BUKOPHUCTOBYEThCS 1HGOpMAIlSl MPO CTaHU O10JI0TIYHOT
CKJIaI0BO1 00’€KTa KE€pyBaHHSA, Pe3yJbTaTH MPOTHO3YBAaHHS MPHUPOIHUX 30ypeHb, IO
BILJIMBA€E HA MPOJYKTUBHICTH KUBOTO OPTraHi3MYy).

Tomy cTBOpeHHsI pecypcoeEeKTHBHUX aJTOPUTMIB KEPYBaHHS €HEPreTHUHUMU
MOTOKAMU B TakuX OO ’€KTaxX 13 BUKOPHUCTAHHSAM amapary HEHpOHHMX MeEpex Ta
HEYITKOI JIOT1KM € aKTyaJIbHOK HayKOBOIO ITPOOJIEMOIO.

AHaJi3 oCTaHHIX [JocaigkeHb Ta myOJikamii. Pe3ynpraTé mnomnepemHix
nociipkensb [1-5] mo3Bonmim 3poOMTH BHCHOBOK, IO JOJATKOBA iH(GOpMAITiS II0A0
MIPOTHO3HHUX 3HAYCHHb TEMIIEPATyPH HABKOJHUIIIHBOTO CEPEOBHINA, COHIYHOI pamiarii,
iHbOpMaIlis PO CTaHU 010JIOTIYHOTO HAMOBHEHHS T03BOJISIE CTBOPUTH 0a3y 3HaHb Ta
BUKOPHUCTATH ii 7151 pOpMyBaHHS KEPYIOUUX BIUIMBIB Ha O10TE€XHIUH1 00’ €KTH 3 METOIO
MiHIMI3aIlli eHepProCcloKUBaHHS, 3a0€3MeUy0Yr MPU 1IbOMY BUPOOHMIITBO MPOIYKIIii
MOTPIOHUX SKOCTI Ta OOCSATIB.

[IpoTe Ha oOCsTH CIOXKUBAHHS €HEPrii BILUIMBAIOTh OaraTo i 1HIIMX (haKTOPIB,
TaKUX HAIMPHUKIAJ SIK XMapHICTh, CUJIa Ta HAMpsM BITPY, 1HIII HOTaHO-IIPOTHO30BaHI
TpaJAULUIHHUMU METOAAaMH TMPHUPOAHI (HAKTOPHU, IO HENPOCTO TMepeadayuTu y
BIJIMOBIAHUX TPAJUIIIHUX MaTeMaTHYHUX MOJIeIAX. BupimeHHs 3a3HaueHux mpooJiem
MOJKJIUBE IUISXOM BHKOPUCTAHHS Cy4aCHHX IHTEIEKTyaJbHUX aJTOpPUTMIB OOpOOKH
iH(opMmariii, Mo mocrymnae Bifg 00’€KTa KepyBaHHs, Ta 3aCTOCYBAHHS PE3YJIbTATIB IJIsI
(hopMyBaHHS BIAMOBIAHUX CTpaTeriii KepyBaHHS 3 METOK MaKCHMi3allil MPUOYTKY 3a
pe3ylbTaTaMu BUPOOHHIITBA.

Peanizariist cucremu nepeadayae BUKOPUCTaHHS 3HAYHOI KIJTKOCT1 00J1aIHaHHS,
Kepyrouy QYHKIIIO Ui SKOTO BHKOHYE KOMIT'IOTEp 3 MIAKIOYEHHUMH [0 HBOTO
KoHTposiepamu. KoHTponepu kepyroTh moTokamu iHGopMallii y JBOX HampsiMax: Ha
KOMIT'FOTep Ta Bia Komm 'rorepa. [Hpopmallito Ha KOMIT'IOTEp HAJICHIAIOTh JTaTYUKH
TEeXHOJIOTIYHUX HapaMeTpiB, a iHdopMallis 3 KOMI'IOTEpa HAIXOAUTh HA BUKOHABUI

npucTpoi (BEHTWIATOPH, HArpiBadi, HacCOCH TOINO). 3ampoloHOBaHa CcHUCTEMa 13
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3aCTOCYBaHHSM HEWPO-HEUITKHUX METOJIB Ta MPOTPaMHOro 3a0e3rneueHHs Ha OCHOBI
MPOTHO30BAaHUX 3HAYE€Hb 30BHIMIHIX NPUPOAHUX 30ypeHb Ta MOTOYHHMX MapaMeTpiB
TEXHOJIOTIYHOTO TPOIeCy 3a0e3MeUUTh MIATPUMKY MPUUHATTS pillieHb, KOHTPOJb Ta
MOHITOPHHT TapaMeTpiB O10TEXHIYHOTO 00’ €KTA.

MeTta  jgociigkeHHss —  MJABUIICHHA  €HEProe(eKTUBHOCTI  poOOOTH
€JIEKTPOTEXHOJIOTIYHOTO O0JIaTHAHHS y TEIUIUISX 33 PaXyHOK BUKOPHUCTAHHS HEHpO-
HEYITKOI CUCTEMHU KEpyBaHHS.

Marepianu i Meroau gociigkeHHsl. [IOHSATTSA HEUYITKOTO BHUBOJY 3alMae
LEHTpaJbHEe MICLIe B HEUITKIN JIOTILI 1 B TEOpli HEUITKOTO YIpaBliHHA. ['0BOpsSYM PO
HEYITKY JIOTIKY B CHUCT€MaX KepyBaHHS, MOXHa JaTH HACTYIHE BHU3HAYEHHS CUCTEMU
HEYITKOTO BUBOJTY.

CucreMa HEYITKOTO BHBOJY — L€ MPOLEC OTPUMAHHS HEUITKMX BHCHOBKIB MO
HEOOX1JHUN aJITOPUTM KepyBaHHS 00'€KTOM Ha OCHOBI HEYITKMX YMOB 1 MEpPEIyMOB,
10 MPEACTABISAIOTH CO00I0 1H(POPMAIIiO TPO MOTOYHUHN CTaH 00'€KTa.

baza mpaBui cucTeM HEYITKOTO BUBEIEHHS MpHU3HAUYeHA g (PopMaibHOro
Ipe/ICTAaBICHHS EMITIPUYHUX 3HaHb €KCIIEPTIB B Tii a00 1HIIIN mpeaIMeTHIN o0sacTi y
(dbopMi HEUITKUX MPOAYKIIIHHUX MPABUIL.

[leit mpoiiec moeaHy€e B cOO1 BCl OCHOBHI KOHIIEMIIIT TeOpii HEUITKUX MHOKHH:
GbyHKIII MPUHATIEKHOCTI, JIHTBICTHYHI 3MiHHI, METOAM HEUITKOI IMILTIKAmii 1 T. II
Po3pobOka 1 3acTocyBaHHSI CHCTEM HEYITKOTO BHUBOJYy BKJIOYa€e B cebe psll eTamiB
(puc.1).

Takum ywmHOM, 0a3za HEYITKMX NPOAYKIIWHUX TMPABWI CHUCTEMHU HEUITKOTO
BUBOJly — II€ CHCTEMa HEYITKHMX MPOAYKIIHHUX MpaBuj, L0 BiIOOpa)kae 3HAHHSA
EKCIIepPTIB TPO METOAM KEpyBaHHA OO0'€KTOM B PI3HUX CHUTYaIlisX, XapaKTep HOro
(GYHKIIIOHYBaHHS B PI3HMX yMOBaxX TOIIO, TOOTO MICTUThH (OpMaii3oBaHl JIFOACHKI
3HaHHS.

Jlist BUpiIEeHHS 3aJadi 3HWKEHHS BUTPAT EHEPropecypciB 3amporOHOBAHO

MoOyJOBY HEYITKOI €KCIEPTHOI CUCTEMHU JJIsi BU3HAUEHHS! BBIMKHEHHS TpyH JIBUTYHIB
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HACOCIB peaji30ByBaTH 3aJIe)KHO BiJ] 3HAYCHb 30BHINIHBO1 TEMIIEpaTypH, 4acy 100U Ta

3a/1aHO1 3T1HO TEXHOJOTTYHUX BUMOT TeMIIEpaTypy B MPUMIIIEHHI TETUIHIII.

Bxiani 3MiHHI Kepyroui 3miHHi
Hani npo ctan OK 1 po BrniuB Ha kepyrodi MmexaH13MH,
30BHILIH] YUHHUKH OpraHu yrIE)aBJ'IiHHﬂ
7
dopmyBanHs 6a3u Hedasudixanis
IIPaBHII BUXI1THUX 3MIHHUX
N
k
dazudikaris AKyMYJIOBaHHS
BXI1JTHUX 3MIHHHAX BHCHOBKIB
7
ArperyBanus AxTuBalis
miIyMOB TiyMOB

Puc.1. liarpama npouecy He4iTKOro BUBe/ICHHS B HeliPO-He4iTKil cucremi
KepPyBaHHS

FIS Editor: temp] - | X
File Edit View

flu)
temp1
(sugeno)

ty 1l

FIS Maime: templ FIS Type: SUGEND ‘

And method Current Yariable

prod v

i -
Or method probor o ame iz
T input
Implication min YRE ingt
Range [-20 201
Aggregation -

Detuzzification

wiaver ~ Help Close | ‘

‘ System "templ™ 3 inputs, 3 outputs, and 27 rules ‘

Puc.2. Burasa Bikna FIS-pegakropu miciisi 3aBJaHHS CTPYKTYPH CUCTEMHU

Cucrema HEUITKOTO BUBOAY — 1€ MPOIEC OTPUMAHHS HEUITKHX BUCHOBKIB IIOJI0
KepyBaHHs O0O0'€KTOM Ha OCHOBI HEYITKMX YMOB 1 TIepeAyMOB (HAIpUKJIA],
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HEBM3HAYEHICTh BIUIMBY 30BHINIHIX MPUPOJHUX 30ypeHb), IO TaKOXK BPAXOBYIOTh
1H(opMalliro Mpo NOTOYHMM cTaH 00'eKTa. 3a1aEMO CTPYKTYPY CUCTEMH Mepe10adyeHHsI
(puc.2). Ha Bxixg mogaeMo TpW BEIMYUHH - 3HAYCHHS TEMIIEPaTypH 30BHIIIHBOI (1Z),
qac mobu (time) ta temmeparypu B cepeauwni Terwmmi (tv). Ha Buxomi 3amaemo
KOHTYpH onajeHHs — | — mij matpoBuii o0irpis, I — 06irpiB B 30H1 pocty pocnus, Il
— HaJIIPYHTOBHI 00ITpiB.

HactynnHum KpokoM € 3aBiaHHs IHTEpBaNiB (YHKIIH HaJICKHOCTEH 3MIHHHX

Membership Function Editor; temp1 - o X Membership Function Editor: temp1 - o x
File Edit View File Edit View
ot poit:
FIS Variables Membership function plots  Plct points: 181 FIS Variables Membership function plots  PIot points: 181
T T T2
tz1 tz2 1z3

XX ' f
XX

tz 1 I

time: ] - 1 time |

tv 1 . tv 1 o

- 1 n -] 1 1 L t . L 1 n

] input variable “tz" - - input variable “time"

Currert Variable Current Membership Function (click on MF 1o select) Current Yariable Current Membership Function (click on MF to select)
Name: tr Harme tz3 Name time: Hame T2

Type input Type trimt - Type input Tyme trimf -

Params Params
(1 1020] [1720524]
Range [-2020] Range 024

Display Range: [-20 20 ‘ Help Close | | Cieeanos [024] Help Close | ‘

Changing parameter for MF 3to [11020] |

Changing parameter for MF 210 [17 205 24] ‘

Puc.3. Burasia 3aBaanist napamMeTpiB GyHKIII HAJIEKHOCTi 3MiHHMX 30BHIIIHbOI

TeMIIePpATyPH Ta 3MiHHHMX 4Yacy 100U

[Tpuiimaemo, 1110 TeMIIepaTypa 330BHI 3MIHIOEThCA B Mexkax Bif -20 °C mo +20 °C.
Jinumo 3amaHuii iHTEpBAJI HA TpU OJOKH, BUXOIMYM 3 AaHUX [1ApoMeTIeHTpy, M0
cepeqHE 3HAYCHHS TeMIIEpaTypH B3UMKY 3HaXOJUThCs B Jiama3oHi Bif -/°C go + 1°C
OT)Ke, MpuiMeMO 3HaueHHs 1z2 3a Hopmy, a tz1 1 tz3 - Bumie 1 HWXKYE HOPMHU
BIJITTOBITHO.

[TapameTpu (pyHKIIIi HAJIGKHOCTI 3MIHHOI 4acy OOMpPaEMO BUXOJSIYM 3 MOJILITY HA
MOTOMHHI HABAaHTAXXEHHS Ha €NEKTpOMepexy, 3rigHo tapudis KuiBenepro. Orxe,

iaTepBan T1 -3 6.00 mo 17.00 rox., T2 —3 17.00 mo 24 rox., T3 —3 0.00 mo 6.00 rog.
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3aBmaHHA TapaMeTpiB  (PyHKLII HAJEXKHOCTI TeMIepaTypd BHYTPILIHBOI
BUKOHYEMO, BHXOJSYU 3 TEXHOJOTIYHHX TMapaMeTpiB MPHU BHUPOINYBAaHHI TOMATiB B
terumni. To0To 3a HOpMy (tv2) mpmiimaemo 3HadeHHs +18-+25 °C, tvl B mexax —
+10-+18°C, 1 tv3 B giama3oHi 3HaueHs +25-+30°C.

Jlnist po3poOKu mporpamMu MPOTHO3YBAHHS 3alMCYEMO TPaBHIIA, 3a SKAMHU Oyze
npaioBatu cucteMa. OTKe, MPU YMOBI 110 TeMIIepaTypa 330BHI BIAMOBITA€ OTHOMY 3
IHTEepBaJIIB, B MIEBHUM Yac J00U 1 MPH HAJIEKHOCTI BHYTPIIIHBOI TeMIIEpaTH 10 OJHOTO
3 3aJJaHUX IHTEPBAIIB, BUKOHYEThCS yMOBa BBIMKHEHHsS — | a6o BuMkHeHHS — O
oOpaHHUX KOHTYPIB OIaJCHHS.

3anucyeMo IpaBuiia 3T1IHO AKUX OYIyTh IpUAMaTHCs pieHHs (puc.4).

1.1f {tz is tz1) and (time is T1) and (tv is tvl) then (lis (s DS 1) (1)
2.If (tz is tz1) and (time is T2) and (tv is tv1) then (lis (s s 1) (1)
3.1f (tz is tz1) and (time is T3) and (tv is tv1) then (lis (s (0 is 1) (1)

4. If (tz is tz1) and (time is T1) and (tv is tv2) then (1is (Il is Q) is 1) (1)
5 If (tz is tz1) and (time is T2) and (tv is tv2) then (1is (1 is Q) is 1) (1)
B.If (tz is tz1) and (time is T3) and (tv is tv2) then (lis (1 is Q) is 1) (1)
7.If (tz is tz1) and (time is T3) and (tv is tv3) then (lis D(lis O)Nlis O (1)
8. If (tz iz tz1) and (time is T2) and (tv is tv3) then (lis (s O)llis ©) (1)
9.If (tz is tz1) and (time is T1) and (tv is tv3) then (lis (s O)llis ©) (1)
10.If {tz is tz2) and (time is T1) and (tv is tv1) then (1 is Q)llis (s 1) (1)
11.If (tz is tz2) and (time is T2) and (tv is tv1) then (1 is O)llis (s 1) (1)
12.1f (tz is tz2) and (time is T3) and (tv is tv1) then (1 is D{lis D(is 1) (1)
13.If (tz is tz2) and (time is T1) and-(tv is tv2) then (1 is O)(llis ©)(Mis 1) (1)
14.If (tz is tz2) and (time is T2) and (tv is tv2) then (1 is O)(lis O)(Mis 1) (1)
15.If {tz is t=2) and (time is T3) and (tv is tv2) then (I is )l is (s 1) (1)
16. If (tz is tz2) and (time is T1) and (tv is tv3) then (1 is O)(llis O)(Mis 1) (1)
17.1f (tz is tz2) and (time is T2) and (tv is tv3) then (1 is O)(llis O)(Mis 1) (1)
18.If (tz is tz2) and (time is T3) and (tv is tv3) then (1 is O)llis O)(Mis 1) (1)

Puc.4. BikHo nonepeanbo 3aJaHNX MPaBUJI

Pe3syabTraTi nociigxkeHb Ta iXx o0roBopeHHsi. Pesynbrar poboTu cucTeMHU
B1JI0OpaXa€eThCs Y BIKHI MEPETIIALy MpaBmil (puc.S). 3MIHIOIOYH MOJIO0KEHHS IMOB3YHKA
BXIJHUX MapaMeTpiB, OTPUMYEMO MPOTHO3YBAaHHS BBIMKHEHHsI BIAMOBITHUX KOHTYPIB

OITaJICHHS.
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tz=0 fime =12 =215 =0 1=0 n=1
; — - -
) — — =
2 — — =
. — L =
N — L —
; — L L
. — L L
. — L L
10 C B N
il O i H
12
13 [ [L ]
14
15
e =l ] T ] [ ] [ | L ! [ J
7] [ ] I N | L | [ il
N e w— F—— w | C ] C ] I 0
o [ ] = | = ] C ] L ] [ ]
E O — [E——— [ — D — ¥ ] | 3
2
- B L =
23 L [ 7]
24 L [ 7]
25
2%
27
Input P Plot poirts: o1 Move: e ‘ - | o ‘ o ‘

Opened system tempt , 27 rules
Close

Puc.5. BikHo neperasigy npaBui

Pe3ynbratu poOoTH €KCTIEPTHOI CUCTEMH BIAOOpaXkeH1 Ha puc.6, IpH MOYaTKOBUX
yMOBax: TemIepaTypa 330BHI HUx4e -7 Tpaa.C mpoTsarom Bciei no0u, HEoOXiaHa

TeMreparypa B npumitieHi Terui 20 rpax.C.

T'apmd
Hirrrmi
Hamnisrik
ik
Harrisrik
ITire
Hamnisrik

BapTicTe  enekTpoeHeprii

arigHo TapEdy, rpE/EBT 0,25 1,02 1.8 1,02 1.8 1,02

IlignorpisensHud 00irpie + + + + +

OcHoeuEl (B 30HI pocTy

pOCTHE) + + + + + +

PenbcosHi 0dirpis + + + + +

Pazom

Bceroro coosmTo, EBT 207
1572 722 | 1T 288.8 | 1444 | 722

[3¥]
[3%]

CIodHTO Ha aTalEHY CYMY

sa mepion. rpx 393 |73.644| 129.96 | 294.576| 259,92 | 73,644 | 871,04
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T'apud
Hirenmia
Harigrik
ik
Hanierik
ik
Harrisriix

BapTicTs  eneKTpoeHepTii

srigHo TapEdy, rpE/EBT 0,25 | 1,02 1.8 1.02 1.8 1.02

IlianoxpiBens el 00irpie + +

OcHopumit (B 30HL pocTy

POCTHEH) +

Penscoemi obirpie +

SPazom

Bcroro comozmTo, EBT 2166| 524 i6 209.6 72 524

CIIOEHTO HA 3aTANBHY CYMY
54,15| 53.44 | 648 | 213.8 [ 129.6| 53.4 |569.2

3a mepiof, TpH

o
Puc.6. HaBaHTaskeHHs IBUTYHiB NPOTATOM 100H:
a — 0e3 BIPOBaHKECHHS HEUPO-HEUITKOI CUCTEMU; 6 — 13 BUKOPUCTAHHIM HEHpo-

HEYITKOI CUCTEMU

BucHoBkM i mepcmekTHBH. Y pe3yibTaTi MPOBEACHUX JOCHIIKEHb HEUpO-
HEYITKOI CHCTEMH KEpyBaHHS pEXKUMaMu pPOOOTH  €IEKTPOTEXHOJIOTTYHOTO
oOnagHaHHS B TEIUIMISIX BCTAHOBJICHO, IO €HEPro3aTpaTHICTh OOJIAIHAHHS MOXKE
OyTM ONTUMI30BaHa, TOOTO BIIPOBA/KEHHS CHUCTEMH KEpPyBaHHS BBIMKHEHHSI

JABUTYHAMU HACOCIB JI03BOJISI€ 3HU3UTU BUTPATHU Ha elleKTpoeHepriio Ha 25-30 %.
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OCOBEHHOCTH NOCTPOEHUS HEMPO-HEUYETKOMW CUCTEMBI
YIHNPABJIEHUS DOHEPT'O3ATPATAMM B TEIIVITUIIAX
B. @. Jlvicenko, A. A. /lyonux, H. 10. Axumenko

AHHOTamusl. [lenvio cmamvu  A61semcs  onpedeieHue  ONMUMATbHBIX
(PAYUOHANBHBIX) PEANCUMO8  BLIPAWUBAHUS. OBOUWHOU NPOOYKYUU 8 MEeNnJUUHbIX
KOMNJIEKCax, Komopule A81AI0Mmcs HAy4HO 0O0CHOBAHHBIMU HA OCHOBE UCNOJIb308AHUS
COBPEMEHHBIX MAMEMAMUYECKUX, AN2OPUMMUYECKUX, ONMUMUSAYUOHHBIX MEMOO08.
Aneopummvl pabomvl 271eKMPOMEXHONI02UUECKO20 000PYO0B8AHUS ONPEOeNAIOMCs Ha
OCHOBAHUU 2100ANTbHO2O Kpumepusi ONMUMU3AYUY, KOMOPLIL, 8 CB80I 0uepeob,
yuumoeleaem JIOKAIbHblE Kpumepuu MUHUMUSAYUU DPEeCYPCHLIX U IHEePLemUyecKux
3ampam, MAKCUMU3Ayuio Kavecmea npooyKyuu u oowell npuodbliu npeonpusimusl.
Bvleoonvim, ¢ IKOHOMUHECKOU  MOYKU  3PeHUs,  SAGIAemcs  OpPeaHUu3ayusl
DYHKYUOHUPOBAHUS MENTUY MAKUM 00pA30M, UmoObl pecypcodghghexmusHocms Ovlia
Ha evicuiem yposHe. Peoicumbl svipawusanus, Komopwvie obecneuusaiom noayyeHue
MOBAPHOU NPOOYKYUU C YYEeMOM 3AB8UCUMOCMU NAPAMEMPO8 MEXHON0SUUECKO20
npoyecca, OIUmenbHOCMU MexXHON0SULeCK020 YUK, Kauecmea 20mo6ou npooyKyuu u
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M.n. Om 3Hep2o3ampam Ha O00CMuUdiCeHUe onpeodeleHHo20 3pgexma, OO0IHCHYI
Oazuposamvcs HA HAYYHO OOOCHOBAHHBLIX Memodax ux onpeodeneHus. B cmamve
npugeder 00UH U3 Memooo8 ONMUMUZAYUU IHEeP203ampam, a UMEHHO NOCMPOeHUe
Heupo-HeuemKou cucmemul VNpasneHus pedcumamu pabomuwl
NEKMPOMEXHONOSULECKO20 0O0PYOOBAHUSL.

KioueBble ¢JI0Ba: Helpo-HeuemKas cucmema ynpaejieHus, menaiuud,
ONMUMUZAUUA IHEP2OZAMPANL, DPEHCUMbL PAOOMbBL  INEKMPOMEXHOTOZUYECKO20
000pyoosanus, Kauecmeo npooyKyuu

DESIGN PECULIARITIES OF NEURO-FUZZY CONTROL SYSTEM
OF ENERGY CONSUMPTION IN GREENHOUSES
V. Lysenko, A. Dudnyk, I. Yakymenko

Abstract. The purpose of the article is to determine the optimal (rational)
regimes for the cultivation of vegetable products in greenhouse complexes, which are
scientifically based on the use of modern mathematical, algorithmic, optimization
methods. The algorithms of the operation of the electrotechnical equipment are
determined on the basis of a global optimization criterion, which in turn takes into
account local criteria for minimizing resource and energy costs, maximizing the
quality of the product and the overall profit of the enterprise. An economically
beneficial arrangement is to organize the operation of greenhouses in such a way that
resource efficiency is at the highest level. Growing regimes that ensure the production
of commodity products, taking into account the dependence of the parameters of the
technological process, the length of the technological cycle, the quality of the finished
product, etc. from energy costs to achieve a certain effect, should be based on
scientifically based methods for their determination. The article presents one of the
methods of energy efficiency optimization, namely, the construction of a neuro-fuzzy
control system for the operation of electrotechnological equipment.

Key words: neuro-fuzzy control system, greenhouse, optimization of energy
consumption, operating modes of electrotechnical equipment, quality of products
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