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Anomauyia — pod0Ta NPUCBAYEHA BUKOPUCTAHHIO METOAMKH J10B-
FOCTPOKOBOTIO MPOTHO3Y €JIEKTPOCIOKMBAHHA HA OCHOBI 3aCTOCYBaHHS
HEYiTKOI0 perpeciiHoro aHamuizy 3 KOMOIHOBAaHUM KpPHUTEPi€eM HA NMPHK-
JIaJi MPOTHO3Y eJIEKTPOCHOKUBAHHSA MiANPUEMCTBOM IMPOTAITOM POKY.
JlaHnmii KpuTepii BPaxXoBYe€ SIK CTYNiHb OJU3bKOCTI OHIHOK 10 BUXIIHUX
JaHMX, TAK I CTyNiHb HEYITKOCTI.

Knwuogi cnoea — HediTKUI perpeciiHMid aHAJIN3, IPOTHO3 eJIeK-
TPOCNOKMBAHHSA, QYHKLIA HAJIEKHOCTI, METEOYMOBH.

Ilocmanosxa npoonemu. Cepen BXKMBaAaHUX Hapaszl METOIIB TPOTHO3Y
HaNMOIIMPEHIIIUM € PErpeciiHuid aHaii3. 31e01Ibllie BUX1IHA 17151 IPOTHO-
3y 1H(opmMmalia Hece B cOOl HEBU3HAYEHICTh, 10 00OYMOBJIEHA HEOJAHOYAC-
HOIO PEECTpAIli€l0 MPUIIAiB, HEJOCKOHAIICTIO CUCTEMH OOJIIKY, BIJIMBOM
30BHIIIHIX ()aKTOPiB, HEJOCTATHIM 00’eMOM 1H(opMmalii, Tomo. i Tunu
HEBU3HAYEHOCTI HE MOXXYTh OyTH OJIHO3HAYHO IHTEPIPETOBAHI SK BUIIAJI-
KOBICTh. TOMY 3aCTOCYBaHHS TPaAMIIIITHOTO PErPEeCcIiHOTO aHaI3y, 10 0a-
3Y€TBHCSl HA TEOPil BIPOTIAHOCTI Ta MATEMATHYHIM CTATUCTHUIIl HE € KOPEKT-
HuM. OTHUM 3 METOJIIB PO3B’SA3aHHS OKPECIEHO1 3a/a4l € HeUITKUI perpe-
CIHUH aHaIi3, M0 A03BOJIIE OOPOOJISATH JlaHi, 1110 MICTSATh B 001 Oaratos-
HAYHICTh, PO3MUTICTb, TIHTBICTUYHY HEBU3HAYEHICTb.

Ananiz ocmannix docnioxcens. HediTkuil perpeciitHuit anamnis [1] 6a-
3Y€ThCS HA KpUTEPil MiHIMI3alli HEYITKOCTI. ICHye miaxia, mo KoMmOiHye
KpUTEpi MIHIMyMYy CYMHU KBaJpaTiB HEB’A30K 1 MIHIMyM HEYITKOCTI [2].
@DyHKIIT TPUHATIEKHOCTI MPHU LILOMY 37€01JIbllIe BBAKAIOTHCS TPUKYTHUMHU
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Ta cumeTpuyHuMH [3]. Posrismaerbes 3ae01IbIIe JTiHIHHA perpecis 1 MeTo-
1 OTpUMAaHHS pe3yJIbTaTy TaKOXK OPIEHTOBaHI Ha I1eil Bunaaok. Kpurepiit
MiHIMI3aI(li HEYITKOCT1 JIOMTIOBHIOETHCS PSAJIOM OOMEXKEHbB, 110 00YMOBIIIO-
I0Th TOMAJIaHHA BUXIJHUX JIaHUX B MEXI1 perpecii. 31a€Tbcs, 10 TaKHii
X1 € BIAXOAOM Bif CyTi. AJ)Ke METOIO € caMe OIKUC JaHuX, a MiHIMi3a-
I[is1 HEYITKOCTI — CYMyTHs BUMora. ToMy Taki MiaxoAu MoTpeOyoTh 10poo-
KH, OCKIJIBKU B 3arajJbHOMY BUNAAKY (PYHKIIT MPUHAJIEKHOCTI TPUKYTHHX
HEYITKUX YHCE] aCUMETPUYHI, perpecis Moxke OyTu HemiHiitHO0. Jlopobka
MO’K€ TIOJIATAaTH B MOOYIOB1 CHEIIaIbHOTO KPUTEPIIO0 OTpUMaHHS Koedirrie-
HTIB perpecii 1 BUOOp1 ONTUMAIBLHOTO METO/Ia PO3B’A3aHHS 3a7aul.

Dopmynrosanns yinel cmammi (nocmanoexa 3asdannsi). HeoOximHo
OTPUMATH PETPECIHY 3aJEKHICTh JIJIS1 JOBTOCTPOKOBOTO MPOTHO3Y €JICKT-
POCTIOKMBAHHS TIAIMPUEMCTBOM (aBTO3aMpaBHOIO CTaHIIIE). BuxigHumu
JTAHUMU € pe3yJbTaTh BUMIPIB ellekTpocnoxkuBaHHs anaparyporo ACKOE
HIPUEMCTBA 32 mornepeaniil pik. [Iporuno3Ha 3an1exHiCTh MOBUHHA JaBaTH
MO>KJIUBICTh OTPUMaHHA J0OOBOTO rpadika eIeKTPOCTIOKUBAHHS 1JIs1 Oy 1b-
SIKOTO JTHSI MICSIIISl HACTYITHOTO POKY.

Ocnosna uacmuna. Ilpoluiec po3B’sa3yBaHHS 3a/aul CKJIAJIA€ThCS 3
psaay eramiB. Ha mepmomy erami Ha OCHOBI aHali3y BHUXIJIHHUX JIaHUX
(puc. 1) BuzHauenuii Bua QyHkuii perpecii [4]. Cmin 3a3Ha4MTH, 1O MPO-
1I€C BU3HAYEHHS ONTUMAIbHOTO BUAY (PYHKIIII perpecii He (hopMai30BaHo.
TpanuuiifHO BUKOPUCTOBYETHCS MOJIHOMIATBHUN MIJX1J, KU BUIpaBIa-
HUW B 3aJlayax IHTEPIOJIALi, YaCTIIIe BUSBISIETHCSA JAPEMHUM JJIA 3a/1ad
nporuo3y. Ha mornsn aBTopiB Al MPOTHO3HUX 3a7ad CIIiJi BUKOPHUCTOBY-
BaTH 3aJIKHOCTI, SIK1 SIKICHO BIPHO OMUCYIOTh TEHJEHIIII PO3BUTKY MpOIie-
Cy, IO PO3TIIAAAETHCSA, 31 B3aEMO3B’ I3KaMH 3 30BHIIIHIMU JIJIs1 TAHOTO TIPO-
necy gakropamu.
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Puc. 1. JIo60oBuii rpadik eneKTpOCTIOKUBAHHS aBTO3AIIPABHOIO

CTaHITIEIO.
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[IpoananizyBaBIm xapakTep 3MiHU 1000BOTrO rpadika ereKTpocto-
)KuBaHHS (puC. 1), MOKHA 3pOOUTH BHUCHOBOK, IIIO BIH MEPIOJUYHUN 1 Mae
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nBa po3puBH. Touku 1ty Ta t; 3amexaTh Bil JDHA Ha MPOTA31 POKY i, fIK
OYEBHUHO, TIOB’s3aHI 31 3MIHOIO TPHUBAJIOCTI CBITIOBOTrO JHS. Bennuunu
CJICKTPOCIIOKMBAHHS BeepenuHi aianazony (11, t) ta 3a Horo mMexamu 3a-
JIeXkKaTh B1J] METEOYMOB (B OCHOBHOMY BiJl TeMIIEpaTypH MOBITPS ), a METEO-
YMOBH 3aJIeXKaTh B THS POKY.

Takum umHOM, CHIpOIlEHa MPOTHO3HA perpeciiiHa 3aJeXHICTh JOOOBOTO
eJIEKTPOCTIOKUBAHHS MIAMPHEMCTBA Ma€ BUJI, TIPEICTABICHUI Ha PHC. 2.

BinmoBigHO, perpeciiiHa 3aeXHICTh MOBHHHA CKJIAJATHCh 13 JBOX
byHKIIN, SKi OMHUCYIOTHh JaHI BcepeauHi miana3ony (i, 1) Ta 3a ioro me-
HKaMH.
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Puc. 2. Cnporenuii BU 3aJ1€KHOCTI JJIs1 TPOTHO3Y TOOOBOTO
rpadiky eJIeKTPOCIOKUBAHHS.

Ha npyromy erami 3HaiiieHa perpeciitHa 3aj1exHicTs ty 1t Big HOMe-
py IHs poky. LIS IbOTo B €KCIIEPUMEHTAIBHUX JaHUX BUAUICHI TOUYKH PO-
3pUBY, a A1 (PyHKIIIH perpecii BUOpaHO KOCHUHYCYIiTaJIbHY 3aJIEKHICTh, KA
3KOpEJIbOBaHa 3 4acoM CBITaHKy (s t;) Ta yacoM 3axoay coHIs (s tp).
3a I0MOMOro0 TPAAUIIHHOTO PErpeciiHOro aHajizy OTpUMaHl HACTYyIHI
3aJIEAKHOCTI:

t,=00518-cos(2-7/365-(d —353462))+0,276,
t, =0,1044 - cos( 2 z/365-(d —175431))+077.

ne d — Homep AHS y PoIi.

B rpadiunomy Buji BoHU npeAcTaBieHi Ha puc. 3. B nanomy Bunan-
Ky OJMHULIS BUMIproBaHHs 11, T, — go0a.

Ha tperbomy eTani oTpuMaHi perpeciiiHi 3aJeKHOCTI JUIsl €JIeKTPO-
CIIOYKUBAHHS BCEpPEMHI Ta 30BHI miama3ony (i, tp). s nporo BuKopucTa-
Ha po3po0JieHa METOIMKA HEUITKOTO PErpeCciifHOro aHaizy.

Po3pobiiennii BapiaHT perpeciiHOro aHamizy uisi oOpoOKH IaHUX,
MPEICTaBICHUM Y Bl HEUITKUX YHCEN MOKe OyTH BUKOPUCTAHUH 10 3a/1a4
MIPOTHO3Y Ha OCHOBI CTATHCTUYHOI 1H(OpMAIIii, 0 po3B’s3yeThesl. B mano-
MY BHIIQJKy YHIBEPCaJbHICTh HOT0O BHUTIKA€E 13 TOrO MOJOKEHHS, IO OAHO-



[Mpami TAATY 32 Bum. 13.T. 2

3HAYHI pe3yJIbTaTH BUMIPIOBAHHS, MPEACTABJICHI y BUAI JACTECPMIHOBAHOTO
4acoOBOTO DSy, € OKPEeMHUM BHUIAJKOM HEUITKOTO TOAAaHHSA MaHWX. 100TO
JUTSI HEUITKOTO PEerpeciitHOro aHalli3y BOHU SIBJISFOTHCS CIHTJITOHAMU.
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Puc. 3. 3anexxHOCTI 1Sl TOYOK po3puBY QYHKIIIT perpecii.
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[TapameTp Y, 3amanuil y BUA1 CIHIJITOHA MOX€ OyTH MpeacTaBiICHUN
K TPUKYTHE HEUITKE YHUCIIO, Y AKOTO Ymin = Yep = Ymax, (PHC. 4).

Tosi mepeTvHaHHA HEYITKOTO TPUKYTHOTO YMciia Yq (OIIHKH) 3 CIH-
TJITOHOM Y MO>KHA OILIIHUTH HE 3a IUIONICI0 MepeTUHaHHd (iryp mij GpyHK-
MIIMM  HAJIEKHOCTI, a 3a 3HAYeHHAM (YHKIIT HaJIEKHOCTI OI[IHKH
ty, (Y )‘ « (Ha puc. 4 BUAIICHO JKUPHUM).

Ve

Vimin Ymin Yie Vimax
Yep
.}’W’IQ’X
Puc. 4. IlepeTH HEYITKOTO TPUKYTHOTO YUCHA 1 CIHTJITOHA.
TakuMm 4WHOM, SKII0O MaeMO N 3HAYCHBb IMapameTpy Y MpH Pi3HHX
3HAYEHHUAX X, TO CTYIIHb OJM3BKOCTI OIIHOK Ta BUXIJHUX JAaHUX Oyne Bi-
JT00paKaTH BETMYHMHA!
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n
HA = Z/uyl( Yi )
i=1
Toni Bupa3 [5]
n n
S = iZl:(SAli —-S,)+ izl:(SAi —S.) —> min
Marume Bu:
n n
S= Zl( Yimaxi = Yimini )+ _Z‘i(l_;uyl( Y ))— min
1= 1=

Ockinpku nani ACKOE mMoxyTh OyTH 1HTEpIpPETOBaHI SIK YacOBi MO-
CJI1JIOBHOCTI YMCEJl, sIKI HECYTh B CO01 HEBU3HAUEHICTh, TO BOHU B JJAHOMY
BUMAJKY SBJISIIOTHCS CIHTJITOHAMH 1 JUTs TIOIIYKY KOe(iIlieHTIB perpecii Bu-
KOPHUCTaHO KpUTepiid S.

B nporeci perpeciiiHoro aHanizy BUKOPUCTaHI KOCMHYCOiJalbHI 3a-
JIEKHOCTI, SIKI BIIOOpa)karoTh 3MIHY MOTOKY COHSYHOI pajialii MpOTIrom
POKY.

AJTOpuTM MOIITYKYy Koe(dilieHTiB perpecii 6araTocTyneHeBui 3 moe-
TallHUM BHU3HAYEHHSIM 3HAa4€Hb KOE(ILIEHTIB perpecii. 32 OCHOBY B3STHI
METOJ] IPOCTOPOBOT CITKH 31 3MIHHUM KPOKOM, OCKIJIBKHM BIH HAJEKHUTH J0
METO/IIB MOIIYKY TJI00ATbHOTO ONTUMYMY, HE HakjIajaae OOMEKEeHb Ha BUJ
IJTLOBOT (PYHKITIT 1 Ma€ aOCOJIIOTHY 3015KHICTb.

B pesynbTaTi 00poOKHM OTpUMaHa 3aJEKHICTh €IEKTPOCIIOKUBAHHS
Bl HOMEPY JHS POKY Yy BHIJISIAlI TPUKYTHOro HewiTkoro yuciaa W =
=<Whin, ch, Whnax>.

HpI/I L<t<ty

W =<903;8,166;8,648 >-cos(2-7/365-(d —
—<13,735;14025;13402 >))+ < 26,243; 30,916 ; 35,903 >,

anputy >1,t>0

W =<9,362;9,793;10,307 >-cos(2-7/365-(d —
—<10,984;10,141;12,795>))+<414;45,223;50,138 >,

ne d — Homep AHs poky, t — yac 100u.

Ha puc. 5 HaBeneHi nmpukiaau pe3yiabTaTiB po3paxyHKy J000BOTO
CJIEKTPOCIIOKUBAHHS ISl ACKUTBKOX AaT. J[ms oOpoOKM BUKOpUCTaHI JlaHi
no enekTpocnoxuBanHio 3a 2012 pik, sxi 3adpikcoBani ACKOE nianpuem-
CTBa 3 IHTEPBAJIOM B IMIBI'OJIUHH.
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Puc. 5. IIporno3na HeuiTKa 3aJ1€XKHICTh €JIEKTPOCIOKUBAHHS
BiJI IaTH Ta 4acy J00Hu.

TouHICTh OTpUMaHUX PE3yJbTATIB OI[IHIOBAJIACh 32 HACTYIHUM KpHU-
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ne u; (W) — 3HadueHHs QYHKIII HAIEKHOCTI BUMIPSHOTO €JIEKTPO-

CIIO’KUBAHHS PO3PaXyHKOBOMY HEUITKOMY UYHCIY, sIKa BiI0Opa)kae CTYIIHb
301ry BUMIPSHOTO 3HAYEHHS 1 HOTO HEYITKOTO OIHUCY.

O4eBuHO, MaKCUMAaJIbHE 3HAYEHHSI 0 = | Mpu abCOJIIOTHO TOYHOMY
301iry 3HaueHb Wep 3 yciMa JOCIITHUMU JAHUMHU.

Jlist 06po6ieroro macuBy ganux o = 0,3758.

J17i iepeBipKy MPOTHO3HHUX BIACTUBOCTEN OTPUMAHUX 3aJI€KHOCTEN
MIPOBEICHO TIOPIBHSHHS PO3PAXYHKOBUX 3HAYEHBb EJICKTPOCIIONKUBAHHS 3
nanumMu ACKOE mianpueMcTBa, 1110 He BAKOPUCTOBYBAJIMCH B IIPOIIEC] BU-
3HAYCHHS TMPOTHO3HUX 3ajexHocTed. s manux 3a 2011 pik TOYHICTH
MIPOTHO3Y HA BChOMY 00’eMi mocmimHux manux o = 0,3462. 3a meprri tpu
nu1 2013 poxy 6 = 0,3968. [lanuit pe3ynbTaT CBIIUMTH MO TE, 1110 HA Ha-
CTYIHHUM PIK TOYHICTH MPOTHO3Y CYTTEBO HE 3MIHIOETHCS.

Bucrosxu. KopucTyounuch 1aHOI0 METOJMKOI0, MOXKIIMBO OTPUMATH
HEYITKI perpeciiiHi 3aJIeKHOCTI 1 B 1HIIOMY BUrJsAl. Hanpukian, kanenga-
pHI IapamMeTpHu MOKHA 3aMIHUTH Ha METEOPOJIOTIYHI, 4ac 1001 — Ha pPIBEHb
OCBITJICHOCTI. B 11bOMY BHUIIaJIKy OTpUMaH1 3aJIeKHOCTI MOXYTh OYTH BH-
KOpHCTaH1 JJI1 KOPOTKOCTPOKOBOIrO MporHosy. Ilpuyomy, ockisibku perpe-
Clsl HEUITKa, TO 3aMIpH MTapaMeTpiB METEOYMOB MOXXYTh OyTH 1 HECKOOPAU-
HOBaHI 3 PEECTPAIIIEIO EEKTPOCIIOKUBAHHS.

Matour NporHo3Hi JaHl B HEUITKIA (opMi, KEPIBHULITBO MIANIPUEMC-
TBa MOXX€ OUIbII 1H(GOPMATHUBHO TJIAHYBaTH Ta OOIPYHTOBYBATH 3aXOU
10JI0 €KOHOMI1 €JIEKTPOEHEPTii.
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NCHHOJBb30BAHUE HEYETKOI'O PETPECCHOHHOI'O
AHAJIM3A JJIA ITPOT'HO3UPOBAHMUSA
IJIEKTPOIIOTPEBJIEHUSA HA ITPEAIIPUATUN

OBuapos B.B., Tumuyk C.O., Kattoxa [.A.

Annomauusn
Pabora mocBsilieHa MCNMOJIb30BAHUI0O METOAMKH A0JITOCPOYHOIO
NMPOrHO3a 3JIEKTPONOTPeOJIeHUSI HA OCHOBE UCII0JIb30BAHUA HEYETKOI0
PEerpecCMOHHOI0 AHAJIW3a ¢ KOMOMHHPOBAHHBIM KpHTEpHEM Ha
NnpuMepe MPOrHO3a JIEKTPONOTPeOdIeHNs] NMpeaNPUATHEM B TeYeHHe
roaa. /[aHHbIi KPpUTEPHil YYMTHIBACT KAK CTeNEeHb 0JIM30CTH OLEHOK K
HCXOAHBIM JAHHBIM, TAK U CTENIEHb HEYETKOCTH.

USING OF THE FUZZY REGRESSION ANALYSIS FOR
POWER CONSUMPTION FORECASTING AT THE ENTERPRISE

V.Ovcharov, S. Tymchuk, I. Katyukha

Summary
Activity is dedicated to use of a technique of the long-term fore-
cast of a power consumption on the basis of use of the fuzzy regression
analysis with the combined criterion on the example of the power con-
sumption forecast the enterprise within a year. This criterion considers
as degree of proximity of estimates to basic data, and fuzzy degree.



