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EKOHOMIYHI ACIIEKTHU EHEPI'ETUKH
ECONOMIC ASPECTS OF POWER-ENGINEERING

YK 621.311:65.035
B.®. Haxonos, A.U. 3amyako, Moxamman Aas lapapu, I.A. MeaunuesBa
HanuonanbHbli TeXHMYeCKHII yHUBepCcUTeT YKpanHbl <«(KueBckHil MOJIUTeXHUYECKHA MHHCTUTYT>)

AHAJIM3 JVIMTEJIBHOCTHU U TPAHUL CYHIECTBYIOIINX
TAPUPHBIX 30H CYTOK

Ilpeonodicen Memoo cMamucmuyecKo2o epynnupoSanus NO4Aco80U MOWHOCU IHEP2OCUCHEMbL U 2PYHN
nompebumesnetl, KOmopbwlil N0360J1em bojiee 00beKMUBHO onpedesiaims ONUMENbHOCMb U pakmuieckue epanulbl
30H CYMOK € PA3HBIMU YPOSHAMU Hazpy3Ku. Paspabomansi memoouyeckue ochogvl aHanusa xapakmepa u cmeneHu
npomugodeticmeus «Ougmapuguvixy nompebumenell UIMEHEHUN) CHPOCA HA MOWHOCHb 6CeX OCHMANbHYIX,
«Heoupmapuduvixy nompebumeneti 8 KaxicOulli 4ac Ccymox. Ananu3 Mapu@Huix 30H CYMOK OO0JXHCeH
basuposamvcsi He MONbKO HA CMAMUCHUYECKOM UCCIe008aHUU KOHQUeypayuu epagurkoé HAcpy3Ku
9HepzocucmeMyl U 2pynn nompebumeneti, HO MAKdxice U HA OYeHKe Xapakmepa U CMENeHU exdceudcHO20
npomugooeticmeus «OudmapugHvixy nompedoumeneil USMEHEHUr CHPOCA HA MOWHOCMb 6CeX OCMAIbHbIX
nompebumenet 31eKmMpoIHEPeUl.

Kntouesvte crosa. cytounble rpapukd Harpyskd, nud@epeHIUpoBaHHBIE Tapu(bl Ha 3IIEKTPOIHEPIHIO,
TPaHUIBl 30H CYTOK, METOJ TpPYyNIHPOBaHHs HArpy3ok, KodQuimeHT npoTHBOIEHCTBHUS «AUBTAPUDHBIX
moTpeduTeneii.

Beeagenue

CyTouHble TpaduKe Harpy3ku oObeauHeHHOW 3HepreTuyeckoii cuctembl (ODC) VYkpaWHbI HMEKOT
HEpPaBHOMEPHBIN XapakTep, OOYCIOBICHHBIH 3HAYMTENFHOW HEPaBHOMEPHOCTHIO CIIpoca MOTpeOHTeneld Ha
ANEKTPUUECKYIO MOIIHOCTb. HeoOX0IUMOCTh TOKPHITUSI HEPaBHOMEPHBIX I'Pa(MKOB HArpy3Kd OTpHLATEIBHO
BIIHSIET Ha PEKUMBI TIPOU3BOJICTBA U TIEpeadd dICKTPOIHEPTHH, YTO MPUBOINUT K YXYAIICHHIO €€ KauecTBa, a
TakXKe K CHIDKCHUIO HaJIe)KHOCTH W SKOHOMHYHOCTH ()YHKITMOHHPOBAHHUS SHEPTOCUCTEMEI [1].

B cBsi3u ¢ nedmuuTOM MaHEBPEHHBIX T€HEPHPYIOIIMX MOLIHOCTEH B dHEprocucreMe YKpauHbl HOKPHITHE
HEpaBHOMEPHOTO CIIpoca MOTpEeOHUTeNel Ha AIIEKTPUYECKYI0 MOIIHOCTH OCYIIECTBISETCS TIABHBIM 00pa3oM
MyTEM PEryJIMpoBaHus paboueii MOIIHOCTH TEIIOBBIX DHEPIOOJIOKOB I'eHEPUPYIOLINX KOMITAaHHUH.

OueBnaHO, 9TO AN d()(YEKTUBHOTO PEIICHUS 3aJadll OIEPATHBHOTO OalaHCHPOBAHUS IPOW3BOJCTBA H
MOTPEOJICHUSI DJIEKTPUYECKOW MOIIHOCTH B YKPAaWHCKOW HSHEpProcucreMe HEOOXOAMMO CO3JIaHHE HOBBIX
MaHEBPEHHBIX TEHEPHUPYIOUINX MOIIHOCTEH, YTO OTPeOyeT 3HAYUTEIHHBIX CPEICTB U BPpeMEHH. ABTepHATHBON
JKe IOpOrOCTOSILEMY M JJIMTEIBHOMY IPOIIECCY HapallMBaHMs MaHEBPEHHOW Te€HEpaldd B JHEProCHCTEME
SBIISICTCS YIIPABIICHUE CIIPOCOM TOTpeOHTENel Ha NMEKTPHIECKYI0 MOITHOCTh, KOTOPOE MOTJIO OBl 00eCIeYnTh
3aMETHOE CHI)KCHUC COBPEMEHHOW MOTPEOHOCTH B CO3J[AHWH HOBBIX MaHEBPCHHBIX MomHocTed Ha 10...15
TIPOIICHTOB [2].

B pBIHOYHBIX YCNOBHSX /I OCYLIECTBICHHS TaKOTO YNPABIEHHS JOJDKHBI IIPUMEHSTHCS TOJIBKO
SKOHOMHYECKHE METOJBI, €CTECTBEHHO, 32 WCKIIOUEHHEM aBapWUHBIX CHUTyanuid. EAMHCTBEHHBIM CHOCOOOM
SKOHOMHUYECKOTO YTpPABIICHHUS CIPOCOM MOTPEOUTENeH Ha 3NeKTpudeckyro MomHOcTh B ODC VYkpauHbl Ha
CETONHSAIIHNHN JIeHb SBIIETCS NpuMeHeHne IudQepeHnnpoBaHHbIX 0 BPEMEH! Tapu(oOB Ha AJIEKTPOIHEPTHUIO,
KOTOpbIE JeHcTBYIOT, HaunHas ¢ 1995 roga.

OnHako B TEYEHHWE BCETr0 MEpHoJa CYIIECTBOBAHMSA YKPAWHCKHX AH((EepeHIMpOBaHHBIX TapugoB
MPaKTUYCCKHU HEC OCYHICCTBIIAJICA CHUCTEMHBIN aHaJIN3 PEIYJIBTATOB UX HUCIOJB30BaHUA. K TOMY XK€, NJIUTCIIBHOC
BpeMs 3TH Tapu(bl OCTAaBAIUCh HEM3MCHHBIMH W W3MCHSINCH HE3HAYHUTEIHFHO, B TO BpEMsS KaK B CTpaHE
CYIIECTBEHHO U3MEHUIIUCH CTPYKTYpa M PEIKUMBI ITOTPEOICHUS dJIEKTPOdHEpTruu. MicXxois U3 cka3aHHOT O, CIeayeT
NPU3HATH, 9TO JEHCTBYIOIIHME B Y KpanHe AndGepeHIINpoBaHHbIE TapU(bI Ha 3JIEKTPOIHEPTUIO HE COOTBETCTBYIOT
COBPEMEHHBIM YCJIIOBUAM €€ IMTPOU3BOACTBA U l'IOTp€6J'[eHI/I$[, a TaKXXE Ha CeFO}IHHLHHI/Iﬁ JCHb YK€ UCUCpIIaJIn CBOU
BO3MOXKHOCTH C TOYKHM 3pEHHS 3(PPEKTUBHOTO CTUMYJHPOBAHUS IOTPEOHMTENICH K 3aMETHBIM H3MEHEHUSIM
XapakTepa UX CIpoca Ha JIEKTPUIECKYI0 MOIITHOCTH [1].

OmHuM U3 «cIadbIX MECT» CYIIECTBYOMMX AuddepeHInpOBaHHBIX Tapru(OB HA AIEKTPOIHEPTHIO SIBISACTCS
HEOAO0CTAaTOYHAA 000CHOBAaHHOCTE JJIATCJIBHOCTU U I'PpaHUIl YCTAHOBJICHHBIX Ha CeFO}leIIHHI/Iﬁ JCHb TapI/I(bHBIX 30H
CYTOK, a TaK)K€ OTCYTCTBHE IIEPUOIMUECKOTO X aHAIN3a U KOPPEKTHPOBKHU, KOTOPAst OTBe4asIa Obl COBPEMEHHBIM,
CYIIECTBEHHO W3MEHHUBIIMMCSl YCIOBHSAM pEIICHHWS 3aJadd VYIpaBICHUS CIPOCOM  NHOTpedHTened Ha
JJEKTPUYECKYIO MOIIHOCTb.
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Lean u 3a1aHus

HenL}o I[aHHOI‘/II CTAaThU SABJIACTCA paCCMOTpeHI/le npezmaraeMblx aBTOpaMI/l O6"I)€KTI/IBHIJIX METOA0B U CHOCOGOB
aHaliM3a TIPaHUIl CYIICCTBYIOIMX Tapu(HBIX 30H CYTOK, a TaKkKe pe3yJbTaTOB MNPUMCHCHUS
TP GEPEHIIMPOBAHHBIX 110 BPEeMEHH Tapu(OB Ha 3JICKTPOIHEPTHIO, KOTOPBIE MOTYT W JOJDKHBI OBITh
WCTIOJIB30BaHBI JJIS IIEJICHAIIPABICHHOTO COBEPIIICHCTBOBAHUS M JATFHEHIIICTO Pa3BUTHS 3TOH CUCTEMBI Tapu(oB
B YKpauHe.

Marepuaisl 1 pe3yJabTaThl HCCIeA0BAHUS

Ha ceromusmiHWiA JeHb [UII PAacyeToOB IOTPEOUTENCH DJICKTPOIHEPTHH C  DIICKTPOINEPEeNaroIMHU
opranmzaiusiMa  moctanoBieaneM HKPOKY  Vikpaunsr ot 20.12.2001 r. Ne 1241 «O Ttapudax,
mudepeHIMPOBaHHBIM 110 TIepHofaM BpeMeHn» (¢ m3MeHeHusMu oT 22.01.2015 r.) ycranoBieHB Tapu(HBIC
KO3 HUIMEHTHI, a TAK)KE TPEAEIbHBIC 3HAUCHUS TIUTEIHHOCTH TapUPHBIX 30H CyTOK (Tabmmma 1) [3].

Tabmuna 1 — JleiicTBytomye 30HbI CyTOK U TapugHble K03((GUIMEHTHI A1 NOTpeOuTeNnel 3JeKTPOIHEPTUU

TapugHblii ce30H IMuxoBas 30Ha HonynukoBas 30Ha Hounas 30Ha

(k=1,8) (k=1,02) (k=0,25)

Sumnuii ce3on: . 6.00-8.00;

AHEapyw, pespav, HOAOPL U 37086{'21080 10.00-17.00; 23.00-6.00

dexabpb ' ' 21.00-23.00

Mejccesonve: . 6.00-8.00;

mapm, anpeib, CeHmMsAOpPsL u 5808(-)%32080 10.00-18.00; 23.00-6.00

OKmMAOPYL ' ' 22.00-23.00

Jemnuii cezon: . 7.00-8.00;

Maiti, UoHb, UL U AB2YCM 223008633080 11.00-20.00; 24.00-7.00
) ' 23.00-24.00

OueBnaHO, YTO Ha3HaueHHEM AU((GEpPEHIIMPOBAHHBIX II0 BpPEeMEHH Tapu(OB SBISETCS CO3IAHHE
9KOHOMUYECKHX YCIOBHH JIsI TIOCTENEHHOIO, OJIATONPHUATHOTO JUIS SHEPrOCHUCTEMbI, M3MEHEHHUsS] PEKUMOB
noTpeOaeHust 3JeKTpodHeprud. [Ipy 3TOM mojgaBaeMble C WX IOMOLIBIO JKOHOMHYECKHE «CHUTHAIIBD)
l'IOTp€6I/ITeJ'lﬂM JOJIXKHBI 6BITI) «(MpaBUJIbHBIMW», TO €CTh MAKCUMAJILHO COOTBETCTBOBATDH (l)aKTI/I‘IeCKI/IM pexXuMamM
IMPOU3BOACTBA DOHEPIUU U KEJTACMbIM HAIIPaBJICHUAM WX U3MCHCHUA.

Takum o6pazom, cozganue HEOOXOMMMBIX YCIOBUI ISl JaJbHEHILETo IeJICHANPaBICHHOTO BHIPAaBHUBAHHMS
CYTOYHBIX TPa()MKOB HAarpy3KH SHEPrOCHUCTEMBI, IPEXKAE BCEro, TpedyeT, YToObl YCTAaHOBJICHHBIE 30HBI CYTOK
COOTBETCTBOBaIM (DaKTHUECKOMY XapakTepy HW3MEHEHHs d3Toil Harpy3ku. C 3TOH NeNbl0 HEepHOIUYECKH
HEOOXOAMMO aHaIW3UpPOBATh, COOTBETCTBYIOT s cornacoBaHHble HKPOKY  rtapudnble 30HBI CyTOK
COBPEMECHHBIM ITOTPEOHOCTSIM YIIPABIICHHUS CIPOCOM TOTpeOHTENel Ha INEKTPUIECKYI0 MOIITHOCTb.

O1eHKa Takoro COOTBETCTBHSI MOXKET ObITh OCHOBaHA Ha MCIIOJIB30BAaHUN CTATHCTHUECKUX METO/IOB aHAIN3a
(hakTHYIECKNX CYTOYHBIX TpaUKOB HArpy3KH 3HEPrOCHCTEMBl M OTACIBHBIX TPYHN IOTpeOHUTENeH,
3a(h)UKCIPOBAHHBIX B PEKUMHBIC JHA YCTAHOBJICHHBIX CE30HOB roa. B wacTHOCTH, U1 9TOH e MOTYT OBITH
HCTIONIb30BaHbI:

° METOA JOBECPUTEIIbHBIX HHTCPBAJIOB,
° METOZ CTaTUCTUYCCKOT'O I'PYIIITUPOBAHUA.

Ot METOABI IMO3BOJIAIOT Ha OCHOBE INMPHUMCHCHUA 00BEKTUBHBIX CTATHCTHUYECKHUX KPUTCPUECB BLIABIATH C
3aJJaHHON BEPOSTHOCTBIO (PaKTUYECKUE 30HBI CYTOK C CYIIECTBEHHO pa3HbIM YPOBHEM 3JIEKTPUUYECKON HAarpy3KH
9HEPrOCUCTEMBI MIIM pacCMaTPUBAEMBIX TPYIII IIOTPEOUTEIEH.

[lepBeIii 13 Ha3BaHHBIX METOIOB — METO/] JOBEPUTEIBHBIX HHTEPBAJIOB OCHOBAH HA TOM, YTO (PaKTHUECKHUE
4acoBble HArpy3KH OSHEProCHCTEMBl WM aHAIM3UpyeMoH rpynmbel mnortpedutened (Pj), kortopwle Obun
3a()MKCHPOBaHbl B TEUEHHE PEKHUMHBIX CYTOK COOTBETCTBYIOIIETO CE30HA, pacCMaTpHUBAIOTCS KaK HEKOTOpas
BBIOOpKA 3HAYCHUH CITydaifHOW BenwduHBI. [Ipm 3TOM BBIABICHHE (PAKTHUECKUX 30H CYTOK CO CTATHCTHYECKH
pa3sHBIM YPOBHEM Harpy3ku OazupyeTcs Ha ONpPEICICHUM T'PaHUI] JOBEPUTEIBHOTO MHTEPBAia AJSI CPEIHETO
3HAYCHHSI MOITHOCTH, BBIYICICHHOTO HA OCHOBAaHUH PacCMaTPHUBAEMOT0 CYTOYHOTO rpaduka [4].

Bepxusia (Pep.s) ¥ HIKHSISL (Pepn) TPaHUIA TAKOTO JOBEPUTEIBHOIO HHTEPBAJIA ONPEAEIsIeTCS HA OCHOBAaHUU
3aBUCHMOCTH:

P

cp.B/H Pcp +/-k-S (1)

rae Pg — CPEIHECYTOUHas DJIEKTPHYECKas Harpyska; K — kod(HIMEHT, uMCIeHHOE 3HAYEHUE KOTOPOTO
3aBUCUT OT 3aﬂaHHOﬁ BCPOATHOCTU HAXOXKIACHHUA B YCTAHOBJICHHOM JOBCPUTCIHBHOM HMHTEPBAJIC BCCX YaCOBBLIX
Harpys3okK, KOTOPbIC HC3HAYUTCIbHO (CﬂyqaﬁHO) OTIIMYAKTCA OT HUX CpeI[Heﬁ BCJIMYMHBI 3a COOTBETCTBYIOIIUC
CYTKHU; S - CPCAHCKBAAPATUICCKOC (CTaHI[apTHOG) OTKJIOHEHHWE 4YAacCOBBIX 3HAYEHUH Harpys3ku oOT HuX

CpPEIHECYTOYHON BEIMYUHBI.
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Hns onpenenenust GakTHYECKUX 30H CYTOK C CYIIECTBEHHO Pa3HBIM YPOBHEM JJIEKTPHUUECKOH Harpy3Ku
(cripoca Ha MOIIHOCTH) 4YacoBbIE €€ 3HA4YEHHs, ONpe/ACICHHbIE Ha OCHOBAaHMU aHAIM3UPYEMOIO CyTOYHOTO
rpa(bm(a, HeO6XOI[I/IMO CpaBHHUTH C I'paHULIaMH JOBEPUTCIIBHOTO MHTCPBAJIA, YCTAHOBJICHHBIMU B COOTBETCTBUM C
3apucumoctsmi (1).

[Ipu 3TOM Yackl CyTOK, B KOTOpPbIE 3HAYEHHS HJIEKTPUUYECKON HArpy3KH HAXOMATCS HIDKE HW)KHEH TPaHULIBI
(Pep.n), HEOOXOAUMO OTHECTH K 30HE MHHHMAIBHON HArpy3KH (MOHIKEHHOTO CIPOCa HAa MOITHOCTB). Yachl CYTOK,
B KOTOpBbIE Harpy3Ka IPEBHIIACT BEPXHIOK IpaHULY (Pcps), CICIYET OTHECTH K 30HE MAaKCUMAIBHOH Harpy3KH
(TTOBBILIIEHHOTO CIPOCa Ha MOLIHOCTB). Bce ocTalibHEIE Yackl CyTOK, B KOTOPBIC HATPY3Ka HAXOJUTCS B FPaHHUIIaX
YCTaHOBJICHHOTO JIOBEPHUTEIFHOTO MHTEPBaa, HEOOXOAUMO CUUTATh OTHOCSIIMMHUCS K 30HE CpeqHEil Harpy3Ku
(ymepeHHOTO cripoca Ha MOIITHOCTB).

Ilpm Bcell mpocTOoTE AAHHOTO METOAA €ro HeNb3sl CYMTaTh AOCONIOTHO INPUTOJHBIM Ui JOCTaTOYHO
OOBEKTUBHOTO BBIABIICHUS (PAKTHIECKHUX 30H CYTOK C Pa3HBIM YPOBHEM JIEKTPHUYECKON Harpy3KH SHEPIrOCHCTEMEI
WA OTACJIBHBIX TI'PYIIL HOTpe6HTeHeﬁ. Taxkoit BbIBOJI OCHOBAH Ha TOM, YTO NIPH HUCIIOJB30BAHHUU ITOI'0 METOJa
MOTYT OBITh MOJY4€HBI pa3Hble Pe3yJbTaThl ONpeeSeHNs] (aKTUYECKUX TPAHUIl 30H CYTOK B 3aBUCHMOCTH OT
NPUHATOW BEPOSTHOCTU YCTAHOBJICHUS YKA3aHHBIX BBIIIE JIOBEPUTEIBHBIX HHTEPBAJIOB. BhIOOp ke 3Toif
BEPOSITHOCTH B 3HAYMTENILHOM CTENEHU SBIISIETCS CyOBEKTHBHBIM, YTO HEJB3sl CUUTATh MPUEMJIEMBIM C TOYKH
3peHns1 He0OX0AMMOCTH 0o0ecIIeueHHsI Kak MOKHO OoJiee OOBEKTHBHBIX PE3YJIbTAaTOB aHAIN3a M KOPPEKTHPOBKHU
TPaHUL ¥ JIATEIBHOCTH TapH(HBIX 30H CYTOK.

C yderoM cKa3aHHOro, Oojee weNecOOOpa3HBIM IS pEUIeHHs NaHHOW 3aJayd ClIeAyeT CUYHTATh
HCIIOJIb30BaHKE BTOPOTO M3 Ha3BAaHHBIX BBIIIEC METOAOB ONpeeIeH s (PaKTHUSCKUX 30H CYTOK C Pa3HBIM YPOBHEM
Harpy3KkH - METOa CTATUCTUYECKOTO TPYIIIUPOBAHMA. DTOT METOJ 3aKJII0YAETCSI B TOM, YTO aHAJIU3 JUTUTEIEHOCTH
U TPaHUIl CYIIECTBYIOIIMX TapH(HBIX 30H CYTOK OCYLIECTBISIETCS Ha OCHOBE MX CPaBHEHHUS C PE3YJIbTaTOM
IPYNIUPOBaHMS  (AKTHYECKHX YacOBBIX 3HAYEHHMH OJISKTPUYECKOH Harpy3kd OSHEProCHCTEMbl WU
paccMarpuBaeMbIX TPYHI MOTpeOHTeNel, 3a(MKCUPOBAHHBIX B TEUCHHE AHAIN3UPYEMOIO PEXHMHOIO JHS
COOTBETCTBYIOILETO TAPU(PHOTO Ce30Ha.

[Ipouecc Takoro rpynmUpoOBaHHs IPEACTaBIsSET COOOW HWTEPATHBHYIO IIPOLEIYPY, OCHOBAaHHYIO Ha
UCIIONIb30BaHUU CTATUCTUYECKOTO KpuTepus: CThIOJIeHTa, IPUMEHEHHE KOTOPOTo ITO3BOJISIET (POPMUPOBATH TAaKUE
TPYIIB 3HAYSHUH JNEKTPUIECKONH MOIIHOCTH (M COOTBETCTBYIOIIMX MM YacOB CYTOK), KOTOpPBIE CYIIECTBEHHO
OTIIMYAIOTCS MEXTy COO0I BENMYMHOM CpeHell Harpy3Ku.

Ha HavanpHOM 3Tare TpynnupoBaHis PaHKHPOBAHHBIH B OPSAKE BO3PACTAHUS PSJI YACOBBIX AJIEKTPUIECKUX
Harpy3ok (Pj) pazgensercs Ha HEKOTOPOE MAKCUMAJIEHOE KOJIMYECTBO TPYII, HEOOXOANMOCTD MIIM BO3MOKHOCTD
JaTTbHEHIIET0 00beIMHEHNUSI KOTOPBIX OTPEJIeNeTCs] Ha MOCHIeAYIONINX UTepalusx. [Ipy 3ToM Kak Ha Ha4aIbHOM,
TaK M Ha BCEX MOCJIEAYIOIUX 3Tanax TPYMIHPOBAHMS, Ul KaKIOW IMapbl CMEXHBIX TPYII 3JIEKTPHYECKUX
Harpy3ok (Hampumep, st M-i u (M+1)-i rpyImsl) BEIMUCISIETCS CPeAHss BemmdarnHa MOIHOCTH (Pgp), a Takke
nucniepenst (D) BXOMSIIIUX B 3TH TPYIIBI 3HAYCHHUI HATPY3KH.

Ha xaxnoll urepanuu IpynnupoBaHMs Ul BCEX CMEXHBIX IAp IPyNN YacOBbIX 3HAYEHWM Harpys3ku
omnpezensiercs pacuetHas Beanduna kpurepust Croronenta (7),):

| cp.m cp m+1|

, O]

rae Mm¥ Mip+1— KOTHYECTBO DIICMEHTOB, BXOJSIIIUX COOTBETCTBEHHO B M-10 U (M+1)-f0 rpymy.

[onyueHHble TakuM 00pa3oM pacueTHble 3HaueHus Kputepus CThIOICHTa HEOOXOAMMO CPaBHUTH C €ro
tabnuaHbMu 3HaueHUIMHE (Tp) VTS ABYX ypoBHeit 3HaunMocTy otubku (p=0,05 u p=0,01) npu ducne crenenei
cB0o60bI K = Mim + Mm+1— 2. Ha oCHOBaHHH pe3yJIbTATOB CPABHEHHUS COOTBETCTBYIOIIMX PACUCTHBIX U TAOIHMYHBIX
3HaueHNH Kputepust CThIOIEHTA J1EJIAeTCsl BHIBOA O HEOOXOIMMOCTH WJIM BO3MOXHOCTH OOBEIUHEHHS Ka)IOH
Hapbl CMEXXHBIX TPYII 3HAYEHUH 3JIEKTPUUECKOM Harpy3KHu.

Takast mpoueaypa MOCIEIOBATENBHOIO IPYNNUPOBAHUS MPOJOIDKAETCS A0 TeX MOp, MOKAa Ha OCHOBAaHHU
UCTIONIb3YEMOT0 CTaTHCTHIECKOTO TeCTa y)Ke He OyaeT HeoOXOIMMbIM MIIM BOSMOXXHBIM 00BEIMHEHNE HU OJJHOH
13 [ap CMEKHBIX IPYMNI 3HAUEHUH 4aCOBOW HArpy3KH.

Kak mnokasamu pe3ynpTaThl MHOTOYHCIIEHHBIX DPacdeToB, HCIIOIb30BAHME YKA3aHHOIO CTATHCTHYECKOTO
KPUTEpUsI W TPEIaraéMoil MpoIEayphl MOCIEAOBATEIFHOTO TPYNIHPOBAHKUSA MO3BOMSET MO OOBEKTHBHOMY
MPU3HAKY pa3feNUTh YIOPSAAOYCHHBIC 3HAUCHHS AJIEKTPUYECKONW MOIIHOCTH (M, TEM CaMbIM, 4achl CYTOK) Ha
TPYTIBI, KOTOPBIE COOTBETCTBYIOT MAaKCHMAJIbHOM, CpEeIHEH W MUHHMMAJIbHON HArpy3Ke JSHEPrOCHCTEMBI HIIH
AHATM3UPYEMOI TPYIIIBI TOTpeduTeneil.

Jist moBbILIeHNs] 0OOCHOBAaHHOCTH OTHECEHHS OT/IENbHBIX 3HAUYSHNI MOLIIHOCTHU K TOH WJIM MHOW 30HE CyTOK
HEOOX0AMMO, TOAOOHO MPHUBEAEHHOMY BBIIIE METOAY JIOBEPHUTENBHBIX WHTEPBAIOB, JIOMOJHUTEIHHO
YCTaHABIMBaTh CTATUCTUYECKHE T'PAHMIBI MEXIy OKOHYATEIbHO ONPEAETCHHBIMHU TpYNIIaMH, B YaCTHOCTH,
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MEX/1y IpyIaMy ¢ MUHUMAJIbHOU U CPEHEN HArPYy3KOi, a TAKXKE MEXly I'PYIIIAMU CO CPEAHEH U MaKCUMaJIbHOU
Harpy3Kou.

PesynbraT onpezeneHus peajbHBIX 30H CYTOK C pa3sHbIM YPOBHEM MOIIHOCTH C HCIIOJb30BaHHEM METOJa
TPYNIHPOBAHMS MOXKHO IPOJIEMOHCTPUPOBATh HA NMpHMepe IpaMKOB HAarpy3KH, 3aMKCHPOBAHHBIX B 3UMHUI
pexxuMHBIN 1eHb 21 nexadps 2011 rona (Tabuimna 2).

B YkpanHe Ha ceroquannuii 1eHs chopMHUpoBaach 3aMETHAs KaK MO YMCIEHHOCTH, TaK U MO AJIEKTPUIECKON
Harpy3ke OOBEIMHEHHAs TpyIIa MOTpeOWTeNel, KOTOpble HpH B3aMMOpacdeTax C HJIEKTPOIepeNarolMU
OPTaHM3ALMSIMU UCTIONIB3YIOT TU(QepeHIMPOBaHHbIE 110 BpeMeHN Tapudbl. sl KpaTKOCTH MX MOKHO Ha3BaTh
«mudrapudHEIMI) MOTPEOUTENSIMH, B COCTaB KOTOPBIX ceifuac BXOIST MPEACTABUTENN MPAKTHYECKH BCEX HX
TPy IPOMBIIUIEHHBIX, CEIbCKOXO3SMCTBEHHBIX, TPAHCIIOPTHBIX, KOMMYHAJIBHBIX, OBITOBBIX U T.II.

B cBs3M ¢ 3TUM aHaNMM3MPOBATH COOTBETCTBHE CYIIECTBYIOUIMX TAPU(HBIX 30H CYTOK COBPEMEHHBIM
MOTPEOHOCTSIM YIPABICHUS CHPOCOM Ha UIEKTPUYECKYI0 MOIIHOCTh HEOOXOAMMO, NPHUHMMAs BO BHUMAHHE
KOH(UTYpanuio rpa)iKoB Harpy3KH Kak dHEPrOCHCTEMBI B IEJIOM, TaK M OTIENBHO «Iu(TapupHBIX» U BCEX
OCTaNBHBIX («HeANBTapU(HBIX)») TOTpeOUTENEH.

Tabmuna 2 — Pe3ynpTaTsl cpaBHEHMS TPaHUI CYIIECTBYIONIMX TapU(HBIX 30H CYTOK M (PaKTHYECKUX 30H C

Pa3HBIM YPOBHEM 2JIEKTPUUECKOM HArpy3KH, ONPeIeIEHHBIX MO JAaHHBIM pexxuMHoro aus 21.12.2011 rona.

30HBI CYTOK C Pa3HBIM 30HBI CYTOK C Pa3HBIM
Yac CyWecTByioume | - 30HbI CYTOK C paskbim YPOBHEM Harpy3KH YPOBHEM Harpy3KH
CYTOK TapUQHEIE SOHEL YPOBHEM HATPY3KH «HenuTaprHBIX» «mudrapudHBIX»
CYTOK OHEPrOCHCTEMb norpeduTenei noTpeduTenen
1 Hounas 30na CpenHsis Harpy3Ka Cpennsis Harpy3Ka MakcumaibHas Harpyska
2 Houwnas 30Ha Cpennsis Harpy3Ka MuHumanbHas Harpy3ka | MakcuManbHasi Harpyska
3 Houwnas 30Ha MuHumanbHas Harpyska | MuanManbpHast Harpyska | MakcuManbHasi Harpyska
4 Houwnas 30Ha MpuHumanbpHas Harpyska | MuanManbpHast Harpyska | MakcuManbHasi Harpyska
5 Houwnas 30Ha MuHumanbHas Harpyska | MuanManbpHast Harpyska | MakcuManbHasi Harpyska
6 Houwnas 30Ha Cpennsis Harpy3Ka Cpennsis Harpy3Ka MakcumainbHasi Harpyska
7 | Honynukosas 30Ha Cpennsis Harpy3ka CpenHsis Harpy3ka Cpennsis Harpy3ka
8 | HonmynukoBasi 30Ha |  Cpepmsisn Harpyska Cpennsist Harpy3Ka Cpeansisi Harpy3ka
9 IInkoBas 30Ha Cpennsis Harpy3Ka Cpennsis Harpy3Ka MuHnManbpHAs HAarpy3ka
10 IInkoBas 30Ha Cpensist Harpy3Ka Cpensist HAarpy3Ka MuHHMaNbHAs HATPY3Ka
11 | HonynukoBasi 30Ha | Cpepusis marpyska Cpennsisi Harpy3Ka Cpennsisi Harpy3ka
12 | lNomynukoBas 30Ha | Cpepmsis HArPY3Ka Cpennsist Harpyska Cpennsist Harpyska
13 | NMomynukoBas 30Ha | Cpenusis HATPY3Ka Cpennsist Harpyska Cpennsist Harpyska
14 | HonynukoBasi 30Ha | Cpenusis Harpyska Cpennsist Harpy3Ka Cpennsisi Harpy3ka
15 | lomynukoBas 30Ha | Cpepmsis HArpy3Ka Cpennsist Harpyska Cpennsist Harpyska
16 | IomynukoBast 30Ha | MakcumanbHas Harpy3ka|  CpefHsis HarpysKa CpenHsis Harpy3Ka
17 | HonynukoBas 30H2 | Makcumanbhas Harpyska| MakcuMaibHas Harpyska Cpenssisi Harpyska
18 IInkoBas 30Ha | MakcumanbHas Harpyska| MakcuManbHas Harpy3ka Cpennsisi Harpy3Ka
19 IIukoBasi 30Ha | MakcumanbHas Harpy3ka) MakcuMaibHas Harpyska CpenHsis Harpy3Ka
20 [TukoBas 3082 | Makcumanbhas narpyska|  Cpeansis Harpyska MuHuMalIbHasE HATPY3Ka
21 IInkoBas 30Ha Cpennsis Harpy3Ka Cpennsis Harpy3Ka MuHnManbpHAs Harpy3ka
22 | IlonmymukoBasi 30Ha | Cpesyasis HAarpys3Kka Cpennsist Harpyska Cpennsist Harpyska
23 | TNomynmkoBasi 30Ha | Cpepusis marpyska Cpennsist Harpy3Ka Cpennsisi Harpy3ka
24 Houwnas 30Ha Cpennsist Harpy3Ka Cpenasist Harpy3ka MakcnmMaibHas Harpyska

Kak cBHIOETEIbCTBYeT MpHMEpP, MPHUBEIACHHBIA B Tabauie 2, a TaKKe pPe3ylbTaThl MHOTOYHUCICHHBIX
AHAJIOTMYHBIX PACYETOB, BBIMOJHEHHBIX JJIsl PeKUMHBIX THEW psia MPebIAYyIIHX JIET, pealbHble 30HBI CYTOK CO
CTATUCTHYCCKH pa3HbIM YPOBHEM 3JICKTPUYECKOH MOIIHOCTH KaK JHEPrOCHCTEMBI B IIEJIOM, TaK U
«HeaudTapudHbIX» TOTpeduTeneld 3aMeTHO He coBmamarT ¢ cormacoBanHbiMi HKPOKY rpanumamu u
JUTUTEIIbHOCTBIO TAPU(PHBIX 30H CYTOK. [IpH 3TOM IpaHMIbI U JIUTEIBHOCTD YKa3aHHBIX (JaKTHUECKUX 30H CYTOK
SHEPrOCUCTEMBI U «HeTUPTAPUPHBIX» MTOTPEOUTEIICH OTIMIAIOTCS MEXKAY COO0M HE3HAYUTEIHHO.
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C npyroii CTOpOHBI, TPYNIHUPOBAHHE PEATBHBIX YACOBBIX 3HAUYCHUN HArpy3Kd MOTpeOHUTeNed, KOTOpbie
ucnone3yoT auddepeHuupoBanabie Tapudel («TUPTAPUPHBIX» MOTpeOUTENEi), AEMOHCTPUPYET, YTO 3TH
MOTPEOUTENH PETYIUPYIOT CBOM CIIPOC Ha 3JIEKTPUYECKYI0 MOIIHOCTH MPAKTHYECKH TOYHO B COOTBETCTBHH C
YCTaHOBJIEHHBIMHU TapU(HBIMUA 30HAMU CYTOK M B HEOOXOJMMOM JJIsl SHEPTrOCUCTEMBI HAIIPABJICHUH.

CrenoBaTenbHO, MOXHO YTBEpXKIaTh, YTO COXPAHSIOINAsICA HAa CETOAHSIIHMNA JI€Hb HEPaBHOMEPHOCTb
CYTOYHBIX I'pa()KOB Harpy3KH SHEPreTHIECKON CHCTEMBI OTIPENIENISIETCS] HCKITIOYUTENIFHO XapakTepoM CIIpoca Ha
MOIIIHOCTh OOBETUHEHHOH TPyl HOTpeOUTENeH, KOTOpble He HCHONB3YIOT nuddepeHnnpoBanHble Tapudbl Ha
JIEKTPUUECKYI0 dHepruio («HemudTapudHbIX» moTpedureneit). B To Bpems kak oOBenIWHEHHAs Tpymma
«mudrapudHBIX» TOTpeOUTENEH B IIEJIOM CIIOCOOCTBYET BHIPAaBHUBAHMIO TPA()MKOB HATPY3KH SHEPTOCHCTEMBL.

OnHako TpH 5TOM MOXKHO YTBEpXIaTb, YTO BIUSHHE «IUPTapuHBIX» NOTpeOUTENell Ha CHIDKEHHE
HEPaBHOMEPHOCTH Tpa(uka Harpy3KH 3HEPrOCHCTEMBI B TE€UEHHE CYTOK B LIEJIOM SIBIISICTCS HEIOCTATOYHBIM.
[IpaBoMepHOCTH TAaKOTO BBIBOJA MOJATBEP)KAAETCS, B YACTHOCTH, TEM, YTO IPH CYLIECTBYIOIIEM COOTHOIICHUH
CpelHel MOIIHOCTH paccMaTpHBAaEMbIX TPYIN IoTpeOuTeneil (pucyHok 2) «andTapudHbe» NOTpEOUTETH B
NPUHIUIE HE CHOCOOHBI CKOMIIEHCHPOBAaTh HEPAaBHOMEPHOCTh CIpOCAa Ha DJIEKTPHYECKYI0 MOILIHOCTh BCEX
OCTAJIbHBIX MOTpeOWTeNeH, KOTOphIE HE HCHOIB3YIOT anddepeHipoBaHabie Tapudsl. s 3toro O6buto OB
HEeo0X0ANMO, 9TOOBI CyMMapHast Harpyska «1udrapuHbIX» OTpeOUTeNe, a, CIe0BaTeNbHO, M MX YUCICHHOCTD
3HAUUTENILHO BO3POCIIA.

OueBHIHO, 4YTO B  YCIOBHAX  JAJbHEHINErO0  WCIOJNB30BAaHUS B YKpamHEe  CYIIECTBYIOLIMX
muddepeHIIMPOBaHHBIX  TapU(OB  CYIIECTBEHHOE YBEJIMYEHHWE MOIIHOCTH, TIOTPEONsieMOi  rpyrnmnoi
«mudrapuHbIX» TOTpeOUTENEH, MOXKET MPOU30MTH TOJIBKO MOCTENEHHO, B TEYCHUE JIIUTEILHOTO BpeMeHH. Tem
Oosiee YTO B TEUEHME DPANA MPEIBIAYLINX JIET HApALy CO CTaOMIbHBIM YBEIHUCHHEM KOJIMYECTBA OBITOBBIX
nmoTpeduTenei, KOTOpble HCIONB3YIOT AN (GEepeHINPOBaHHbIE MO0 BpPEMEHHM TapH(bl, HaONIOAaeTCs TaKkKe
HEKOTOpasi TEHJICHIIUS yMEHbIICHUS Ynucia «InPTapudHbIX» MOTpeOUTENeH, OTHOCSIINXCS K APYTUM IpyINaM, B
YaCTHOCTH, TPOMBIIIUICHHBIX.

4 N
«HegudTapmdHblie»
Y
- -
)
=
F -
G
o
I
3
«OdnptapnodHbie»
§ 2 * — ¢ \‘_*_*_._Mﬂ_if\p‘ih._\‘/o——ku
Yacobl cyToK
- J

Pucynox 2 — Cytounsle rpaduku 3arpy3ku «audrapudsbx» n «HeaudTapudHBIX» NOTpeOUTENEH,
3auKCHpOBaHHbIC B 3UMHHI peKUMHBIN nenb 21.12.2011 roxa

JlanHOE 00CTOSATENHCTBO €IIe pa3 MOATBEPKAACT HEOOXOAMMOCTh HAMCKOPEHIIETO COBEPIICHCTBOBAHUS U
JIATTbHEHILEr0 Pa3BUTHUsI CYHIECTBYIOMIMX AuddepeHInpoBaHHbIX MO MepHoJaM BpeMeHH TapudoB Ha
3JIEKTPUUECKYIO YHEPTHIO.

Kpome TOro, mpuHnMas BO BHHMaHHE CKa3aHHOE BBINIE, HEOOXOIMMO C/ENaTh CIle OJWH BBIBOI: IS
obecrieueHnsl JTAJIbHEHILIEro IeJICHANPaBICHHOTO COBEPILEHCTBOBAHUS JTU(PQEpEeHIIMPOBAHHBIX IO BpPEMEHH
Tapu(oB Ha AMEKTPOIHEPTHIO NPH ONPEAETICHWH 30H CYTOK, KOTOpBIE OBl COOTBETCTBOBAIM COBPEMEHHBIM
MOTPEOHOCTSIM YIPABJIEHHs CIIPOCOM IMOTpeOUTeNe Ha MOIIHOCTh, HE JIOCTATOYHO Oa3MpoOBaThCS TOJBKO Ha
aHaJM3e KOHQUTypaluu rpa)uKoB Harpy3KH 3HEProcucTeMsbl. J{Jisl JOCTYXKEHHMS ATOH 11eJM HEe0OXOJUMO TaKkKe
JIOTIOJTHUTEJIPHO aHAIM3UPOBATh CTETIEHb MPOTHBOIEHCTBUS «qudTaprdHBIX» MoTpeduTenell H3MEHEHHIO cIpoca
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Ha MOIIHOCTh BCEX OCTaIbHBIX, «HeAU(PTApU(HBIX» TOTpeOUTENEH, a TakKe CBOCBPEMEHHOCTh 3TOrO
MPOTUBOAECUCTBHS B KXl Yac CyTOK.

Omnpenenenne xapakTepa W CTENEHH €KEYaCHOTO MPOTHUBOAEHCTBUS M3MEHEHHsS CIIpoca Ha MOIIHOCTH
«mudrapudHbIXy MoTpeduTeNne HM3MEHEHUIO TMOTPeOJIseMOl MOIMHOCTH TpYIIbl  «HeIXuPTapupHBIX»
HOTpeOHTENeH Takke MOXKET 0a3UPOBATHCS HA MCIOJIB30BAHUN METOJOB CTaTHCTUYECKOW 00pabOTKY 1 aHAIU3a
rpadMKOB Harpy3KH, 3a(UKCHPOBAHHBIX B COOTBETCTBYIOIINE PEKUMHBIE JTHH.

C oToli LeNbI0 Ha OCHOBAHUH OJJHOBPEMEHHO PacCMaTPUBAEMBIX TpeX Ipa)MKOB 3JEKTPUYECKOW HArpy3KH
(oHeprocucTeMbl, «IUPTapUGHBIX» U «HeOTUPTApUPHBIX» IMOTpeOUTENelt), Mpexae BCero, HEOOXOTUMO
chopMupOBaTH BEIOOPKH 3HAUEHUH M3MEHEHUs (IPUpAIICHHsI) COOTBETCTBYIONIEH MOTPEOIIeMOii MOIITHOCTH B
KaX[blil 9ac cyTok (AP) 1o CpaBHEHHUIO C MPEABIIYIIAM YacoM. YuciaeHHble 3HaYeHUs TaKUX TPUPALICHUH I
HEKOTOPOTO j-T0 Yaca CYTOK OIPEACIIIOTCS:

APac.j = Pac.j - ch,(jfl) (3)
APrpi = Pugpj — . j-1) 4)
AP, wemad.j P, wemud.j P, Hemud.(j—1) ©)

re Pocj, Puupj ¥ Pucug.j — DEKTPUIECKask HArpy3Ka SHEPrOCUCTEMBL, «TudTapudHbIX» U «HeTu(TaprudHBIX»
noTpebuTenell B - 4Yac PEXUMHBIX CYTOK; Pac(1), Pup-1) U Puewm(-1) — COOTBETCTBYIONIHE 3HAYCHHSI
noTpe6IIsIeMoit MOITHOCTH B (j-1)-1 "ac Tex jke PeXUMHBIX CYTOK.

XapakTtep U CTEIeHb MPOTHBOICHCTBUS «IUPTAPUPHBIX)» TOTPEOUTENEH H3MEHEHHUIO CIIpOca Ha MOIIHOCTh
BCEX OCTAJIBHBIX MOTpeOWTENel, He HCHoib3yomux auddepeHnnpoBanHble Tapudbl Ha 3JIEKTPOIHEPTHIO,
OT/ICNTBHO TS KaXKI0T0 (j-T0) 4aca CyTOK MOKHO OIIEHHTH C TOMOIIBIO TIOKa3aTelst, KOTOPBIit MOXKeT ObITh HAa3BaH,
HampuMep, Kodd¢unuenToM npoTHBOAEHCTBHA (Kipor) MM Ko3(Q(UIMEHTOM KOMIIEHCAMH W3MEHEHUS
HarpysKH, ¥ OlpeaesnseTcs:

AP . .
KHpOT.j :APH—Hd)JlOO' % (6)

Henud.

UYucneHHble 3HAUCHUSI TaKOro Kod((UIMeHTa XapaKTepu3yIOT, B Kakoi CTENeHU (Ha CKOJBKO MPOICHTOB)
M3MEHEHHE CIpoca Ha MOIMHOCTh «HemudTapu(HBIX» MOTpeOUTENeH B KaXIbId 4ac CYyTOK KOMIICHCHPYETCS
M3MEHEHHEM Harpy3kH «audraprudHex» norpednrenei. [Ipu aToMm 3HaK 3TOr0 KO3 hUIMEHTA TO3BONISIET CYANTD
0 TOM, MMEET JIM MECTO BCTpEYHOE H3MEHEHHWE Harpy3KH YKa3aHHBIX JBYX TpyHNI IOTpeOuTeNei B
COOTBETCTBYIOIIIMH Yac CYTOK (OTPHIATENbHBIA KOA(P(GUIMEHT), WM 3TH WU3MECHEHUS HAarpy3KH IPOHUCXOIAT B
OJTHOM HarpaBJIeHUH (TI0JIOKUTEIBHBIN KO3 (PUINEHT).

Takum o6pa3om, 3HaK KOd(pPHUIMEHTa KOMIIEHCALUH MPUPOCTa HArPy3KU TO3BOJISIET ONPE/ICINTD, B KaKUe
Yackl CyTOK «Au(TaprdHbIe» MOTPEOUTENH OKa3bIBAIOT IPOTHBOICHCTBIE N3MEHEHHIO CIIPOCa Ha MOIITHOCTh BCEX
OCTAJBHBIX MOTPEOUTEINCH ITEKTPOIHEPTUH, a B KAKUE YaChl TAKOE MIPOTUBOICHCTBHE OTCYTCTBYET.

OnHako Takasi OLEHKA XapaKTepa BIHMSHUS TPyNbl «Iu(TapudHBIX» NOTpeOUTeNneil Ha HepaBHOMEPHOCTh
HarpyskKu SHEProCuCTeMbl, OCHOBaAaHHAs TOJIbKO HAa 3HAKC KOBd)(bI/IIH/IeHTa HpOTHBO}Ief/’ICTBHﬂ, OIMPECACIICHHOT'O JIst
KQ)KI0T0 Yaca COOTBETCTBYIOIIMX PEKUMHBIX CYyTOK, OblIa OBl OYEHb IOBEPXHOCTHOH. ClieyeT NIprHUMATh BO
BHUMaHHE, 4TO JUISl DHEPreTHUECKON CHCTEMBI HauOoJee jKeIaeMbIM PEXMMOM MPOHU3BOJICTBA U MOTPEOICHUS
JNEKTPOIHEPTUH SBJIAETCS PaboTa C WAeabHO POBHBIM Ipa)MKOM HArpy3KHd, IPU KOTOPOM YacOBbIE 3HAYCHUSI
MoTpeOIIIEMO MOIITHOCTH OBUTH OBI PaBHEI €€ CPeTHECYTOYHOH Harpy3ke. To ecTh 1eNb BRIpaBHUBAHUS IPauKoB
Harpy3K{ SHEPrOCHUCTEMBI YIPOLIEHHO MOXXHO C(OPMYJIHPOBATh KaK MaKCHMalIbHO BO3MOXHOE MPUOIIKEHUE
Ka)K0T0 YaCOBOT0 3HAUEHUS MOTPEOIIIEMOM MOIIHOCTH K €€ CPeHEeH BeIMYKMHE 33 COOTBETCTBYIOIIUE CYTKU.

CrnemoBaTenbHO, AaHAIM3UPOBATH XapaKTep BIUSHHUA TPYNNbl «Iu(TapuHBIX» MTOTpeOUTENe Ha
HEpaBHOMEPHOCTH AJICKTPHUYECKOM HArpy3KH SHEPrOCHCTEMBI HA/I0 TAKXKE C YIETOM CKa3aHHOTO BbImIe. MHBIMU
CIIOBaMH, BIIMSHHE YKa3aHHOW TpyNIbl MOTpeOMTeNned B KakoH-TMOO dYac CyTOK HEOOXOAMMO CUHUTAaTh
MO3UTHUBHBIM («IIPAaBUIBHBIMY»), €CJIM B COYCTAHHHM C W3MCHEHHEM CIPOCa Ha MOIIHOCTh «HeAU(GTapUGBHBIX»
HoTpeduTeneld OHO CHOCOOCTBYET MNpPHOJIKEHUIO HAarpy3KH SHEProCHUCTEMbl B JIaHHBIH 4Yac CYTOK K ee
CpeﬂHeCyTO'-IHOﬁ BeauurHe. TOo €CTh MO3UTUBHBIM pPE3YJbTAaTOM B T€ WJIM HMHBIC YaCbl CYTOK MOXKET 6I)IT]: HE
TOJIBKO MPOTHBOJEHCTBHE W3MEHEHHS MOIIHOCTH «Iu(Tapu(HBIX» NOTpeOUTeNell H3MEHEHUIO Harpy3KH BCeX
OCTANBHBIX IOTPEOUTENICH DJICKTPOIHEPTHH, HO TAKKE W B3aUMOJCHCTBUE COOTBETCTBYIOIIMX IPUPOCTOB
HarpysKu.
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Ha ocHoBe mpuMmeHeHHs JaHHOTO TpaBHjIa aBTOPaMU JAHHOW CTaThd pa3pabOTaH ajJrOPUTM MPOBEICHUS
Takoro, OoJyee TIIyOOKOTO aHAJM3a XapaKTepa BIUSHUS «IUPTapu(HBIX» MOTpeOuTeneii Ha HepaBHOMEPHOCTh
rpaduka Harpy3KH YHEProCHCTEMBL.

[Ipumep pe3ynbTaToB TAKOTO aHANN3a ITpUBe/eH B Tabuuie 3. B nanHo# Tabnuie Xxapakrep BIUSHUS TPYIIIBI
«auTapudHEIX» MOTpeOUTeNIel Ha HEPaBHOMEPHOCTh PaccMaTpUBaeMOro rpaduka Harpy3Ku SHEProCHCTEMBI B
Ka)XJbIil 4ac CyTOK OIpeJeNieH C MCIOIb30BaHUEM YIOMSHYTOTO BBINIE TpaBHia, a 3HaUeHHs KoddduipeHTa
npotuBoAeUCTBUS  (Kppor), SBISIOIIMECS OLEHKOH CTENEeHH JTOrO BJIMSHHS, IPHBEICHBI CO 3HAKaMH,
COOTBETCTBYIOILMIMH €T0 XapakTepy.

Jnst Gonpliell HAMJIAAHOCTH Yachl pacCMaTPHBAGMBIX CYTOK pa3ZeleHbl Ha JBE TPYIIIBL Ha T€, B KOTOPBIC
M3MEHEHHE CIIpoca Ha MOIIHOCTh «IU(PTapuHBIX» MOTpeOUTEeNel OKa3bIBa€T MO3WTHBHOE BIIMSIHUE Ha
HEPaBHOMEPHOCTb IpaMKa HArpy3KH 3HEProcucTeMbl (Kupor(+)) M T€ Hachl, B KOTOPBIE 3TO BIUSAHME HMEET
HeratuBHBIN XapakTep (Kupor(-)). COOTHOIIEHHE YHCICHHBIX 3HaUeHNH K03()(PUIIMEHTOB MpOTUBOAEHCTBHUS (B %),
OTHECEHHBIX K KaXJIOH M3 3THX TPYIII IOKa3aHO Ha PUCYHKaX 3 U 4.

Tabmuna 3 — Pesynbrarbl aHanmu3a XapakTepa W CTENECHU BIWSHUSA <«audrapudHbIx» mnotpeduteneil Ha
HEpaBHOMEPHOCTh rpaduika Harpy3KH PHEPrOCHCTEMBI Ha PUMepe 3UMHEro pexkimMHoro jHst 21.12.2011 rona.

Yac cyTox APs, | APucn, | APy, XapaxTep BIUSAHUS Kupor. Kupor.(+) Kupor.()
MBt | MBr MBrT mudT. morpedurenen

1 -1086 | -1371 | 285 IIO3UTUBHOE 20,7877 20,7877
2 -331 -344 13 TO3UTUBHOE 3,77907 3,77907
3 -359 -307 -52 HezamugHoe -16,93811 -16,938
4 37 67 -30 HecamueHoe -44,7761 -44,776
5 24 24 0 He2amueHoe 0 0
6 766 870 -104 HecamueHoe -11,954 -11,954
7 1135 | 1529 | -394 He2amugHoe -25,7685 -25,769
8 930 1183 -253 HecamueHoe -21,3863 -21,386
9 984 1275 | -291 MO3UTHBHOC 22,8235 22,8235
10 584 477 107 HecamugHoe -22,43187 -22,432
11 40 -84 124 HecamueHoe -147,619 -147,62
12 -238 | -274 36 He2amueHoe -13,1387 -13,139
13 -69 -107 38 HecamueHoe -35,514 -35,514
14 111 -48 159 He2amugnoe -331,25 -331,25
15 -12 76 -88 MO3UTHBHOE 115,789 115,789
16 584 599 -15 IMO3UTHBHOE 2,50417 2,50417
17 1076 | 964 112 HezamugHoe -11,61826 -11,618
18 37 252 -215 MO3UTHBHOE 85,3175 85,3175
19 -356 -255 -101 IIO3UTUBHOE 39,60784 39,6078
20 -525 -444 -81 IIO3UTUBHOE 18,24324 18,2432
21 -469 | -530 61 He2amugnoe -11,5094 -11,509
22 -603 -870 267 HezamugHoe -30,6897 -30,69
23 -1325 | -1429 | 104 MO3UTHUBHOE 7,27782 7,27782
24 -935 -1253 | 318 IIO3UTUBHOE 25,3791 25,3791
Cpentee 34,15089 | -51,7567
Hucnepcus 1399,51 7747522
Kepm 9,674443 | -100,429
Kep.axe 58,62735 | -3,08486
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Koah)dmuuem npotuBoaencTeus, %

Yacbl cyToK
Pucynox 3 — KoadduimenTs! mpoTrBoAeHCTBHS ISl 4aCOB CYTOK, B KOTOpPBIE H3MEHEHHE CIIpoca Ha
MOIIHOCTH «In(Tapr(HBIX» NOTpeduTeNel OKa3bIBaeT MO3ZNTHBHOE BIMSHNE HA HEPABHOMEPHOCTH Irpaduka
Harpy3Kd SHEprocucTeMsl (3UMHUI pexxuMHbIH neHs 21.12.2011 roxa).

4 N

(]
|

Koicbdmu WeHT npowJBo,qelicreu
[

Yacbl cyToK
Pucynoxk 4 — KoadduimenTs! mpoTHBOASHCTBHS ISl 4aCOB CYTOK, B KOTOpPBIE H3MEHEHHE CIIpoca Ha
MOIIHOCTh «Iu(Tapu(HBIX» NOTpeduTENIeH OKa3pIBacT HETATUBHOE BIIMSHIE HA HEPAaBHOMEPHOCTH rpaduka
HATPY3KH SHEPrOCUCTEMBI (3UMHHUHN pekuMHBIN 1eHb 21.12.2011 roga).
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AHaNOrMYHO NPHUBEJICHHOMY BBILIE MPUMEPY aHAIM3 M0YaCOBOr0 BIMSHUS «Iu(PTapudHBIX» TOTpeOuTeNneit
Ha HEPAaBHOMEPHOCTbH CyTOUYHBIX IPa(UKOB HATPY3KH SHEPTOCUCTEMBI OBLT BBIITOIHEH TaKKe IS PE)KUMHBIX JTHEH
psina npyrux net. [Ipy 3ToM ObUTH MOTy4eHBI BEChbMa CXOJHbBIE PE3yIbTaThI.

PaccmarpuBasi, B 4aCTHOCTH, MPUBEJACHHBINA mpuMep (Tabiuna 3, pucyHKH 3 u 4), HCOOXOIUMO elie pas
OTMETHTh, 4YTO, HE CMOTpPS Ha o0O0IIee IMOJIOKUTEIbHOE BIWAHUE <«aAu(PTapudHBIX» TMMOTpeOuTeNneld Ha
HEpaBHOMEPHOCTh CYTOUHBIX T'pa(KOB HAarpy3KH SHEPrOCHUCTEMBI, B pa3Hble 4Yachl CYTOK 3TO BIIHMSHUE
OKa3bIBAeTCsI KaK [TO3UTUBHBIM, TaK U HETaTUBHBIM. [IpiueM B TeUeHHE CYTOK KOJIMYECTBO YaCOB C IIO3UTHBHBIM
U HETaTUBHBIM BIMSHHEM pPAacCMaTPUBAEMON TIpYIIBI MOTpeOuTened Ha HEPaBHOMEPHOCTb HArpy3KH
9HEPrOCUCTEMBI TPUMEPHO OANHAKOBO (YHCIIO YaCOB ¢ HETATUBHBIM BIMSHHUEM JaKe Mpeo0IaiaeT).

OnATe e, He CMOTPS Ha 3HAYMTENHFHO MEHBIIYIO CPEAHECYTOUYHYIO MOIHOCTh, CTENEHb MPOTUBOCHCTBHS
«udTapuHBEIX» TOTPEOUTENTH N3MEHEHUIO HAarpy3KH «HeaudTapudHbIX» noTpedureneil B pa3HbIe Yachl CyTOK
TaK)Ke CYIIECTBEHHO PA3JIMYHA.

B ugactHOCTH, eciii ONpeeNuTh CpeAHNE 3HAUCHUS OTIEIbHO O3UTHBHBIX M HETaTUBHBIX KO3()(UIIMEHTOB
npotuBoAeucTBUs (Kupor.(+) ¥ (Kupor(-)) ¥ Ha OCHOBaHHH 3aBUCMOCTH, 1OJI00HOI (1), ONIpeAenuTh JOBEPUTENbHBIC
rpaHuibl (Kepam U Kepaaxe) UL 3TUX CPEIHUX 3HA4YeHHH (Tabmuua 3), TO CTENEeHb BIMSHHS «IHPTapUPHBIXY
noTpeduTeneld Ha HEPAaBHOMEPHOCTHh OJJIEKTPUYECKOW HArpy3KH OHEPrOCHCTEMBl B  pas3Hble Yachl
paccMaTpuBaeMbIX PEKHUMHBIX CYTOK MOXKHO OLEHUTH CJIEIYIOLIHM 00pa3oM.

CuitbHOE IO3UTHBHOE BIMSHUE HAa HEPABHOMEPHOCTD HArPY3KU SHEPTrOCUCTEMBI 3TH IIOTPEOUTENN OKa3bIBAIIH
B 15-i1 n 18-if wac cyrok. B ot wyacel «audrapudHsie» noTpeOUTENN KOMIIEHCHPOBAIM U3MEHEHHE CIIpoca Ha
MOIIIHOCTh BCeX MpounX («HeaudrapudHbIx») norpedurenei coorBeTcTBeHHO Ha 116 u 85%.

MoHO cKa3ath, uTo B 1-i, 9-it, 19-ii, 20-ii u 24-ii yac aHATU3UPYEMBIX CYTOK «audTapr]HbICY MOTPEOUTENTN
OKa3bIBAJIM CpEIHEE IIO3UTHBHOE BIMSHIE HA HEPaBHOMEPHOCTh HAarPY3KH SHEPTrOCUCTEMBI. B ocTabHbIe 5Ke Jackl
CYTOK, B KOTOpBIE BIIUSIHUE dTHX MOTPEOUTENe HOCHIIO MO3UTUBHBIA XapakTep, CTENeHb 3TOTO BIWSHUS Oblia
HE3HAYUTEIBHOM.

C npyroii croponsl, B 11-if u 14-if yac JaHHBIX PSKUMHBIX CYTOK «IU(Tapu(HbIE» NOTPEONTENHN OKA3bIBAIH
OYEeHb CHJIbHOE HEraTHMBHOE BIIMSHME HAa HEPaBHOMEPHOCTH IpaduKa Harpy3Kd SHEprocucreMbl. B aTu yack
He)KelaTelnbHOe TPHPAIIeHue MOIIHOCTH «Au(Tapu(HBIX» MOTpeOHTENei COCTABUIO COOTBETCTBEHHO 148 u
331% oT yBenW4eHUs Harpy3Ku BceX Npounx («HenudTapuHBIX») MOTpeOuTENeH.

K Tomy ke, BO Bce JpyrHe 4achl CyTOK, B KOTOpPbIE BIUSHHE «IU(GTapH(HBIX» MOTpeOUTeNneld HOCHIO
HeraTUBHBII Xapakrtep (a 9TO elie OJIMHHAANATh YacoB), CTENCHb 3TOTr0 BIMsHUS Oblia OMM3KOW K CpeHEei, TO
€CTb 3HAYUTENBHOM.

Takum 00pa3zoM, pe3ynbTaThl, TOJyYEHHBIE B PACCMOTPEHHOM MPUMEpE, a TaKKe ISl PeXKUMHBIX JTHEH
psifa IpeAbIIyIuX U MOCTEeIYIONUX JIET, MO3BOJISIOT yTBEPXKAATh, YTO XapaKTep CIpoca Ha 3IEKTPUUYECKYIO
MOIITHOCTh TPYHIBI «TUPTApUPHBIX» TOTpeOHUTENeld OKa3piBaeT B OONBIICH CTENEHW HEraTUBHOE, YeM
MO3UTHBHOE BIHMSHUE HAa W3MEHEHHE YacOBOM HArpy3KH SHEProCHCTEMBI. B sydmem ciydae BiIMsSHHE 3TOH
TPYIIBI MOTpeOHTENei Ha HEPABHOMEPHOCTh YaCOBBIX 3HAYCHHWIl HArPY3KU DHEPrOCHCTEMbl MOXKHO CUUTATh B
PaBHOM CTENEHH! KAaK MO3UTHBHBIM, TaK ¥ HETATUBHBIM.

BriBOABI:

1. Coznganue HEOOXOMMMBIX YCIOBUH Uil ANbHEHIEr0 BhIPABHUBAHUSI CYTOYHBIX TpaMKOB HArpy3Kd
9HEProcucTeMbl TpeOyeT CKOpEHIIero COBEpIICHCTBOBAHMUS CYIIECTBYIONINX B YKpanHe Tu(PepeHIIPOBAHHBIX
M0 BPEMEHH Tapu(OB Ha IJIEKTPUIECKYIO IHEPTHIO.

2. llenenamnpasieHHOE pa3BUTHE CUCTeMbI AuddepeHINPOBAaHHBIX TAPHU(OB HA IICKTPOIHEPTHUIO TOHKHO
0a3MpoBaThCS Ha CHCTEMATHIECKOM MOHHUTOPHHIE M aHAIN3E Pe3yNbTaTOB WX MPUMEHECHHUS, OTHUM W3 BaXKHBIX
HAarpaBJICHUI KOTOPOTO SIBIISIETCS aHAIM3 TPAHMI] M JJTUTEIILHOCTH YCTaHOBJIEHHBIX Tapu(HBIX 30H CYyTOK.

3. Jlnsa obecneueHus: qambHEHINETo IEJICHANPABICHHOTO COBEPIIEHCTBOBAHUS AU(PPEPSHIIMPOBAHHBIX 10
BpeMeHH Tapu(pOB Ha D3JIEKTPOIHEPTHIO TIPH OIpPEIeNICHHH 30H CYTOK, KOTOphIe OBl COOTBETCTBOBAIIH
COBPEMEHHBIM NTOTPEOHOCTSIM YIIPABIICHUS CIIPOCOM MTOTPEOUTEINCH Ha MOIIHOCTbD, HE IOCTATOYHO OCHOBBIBATHCS
TOJILKO Ha aHallu3e KOHQHUrypauuu rpapMKoB HArpy3KH SHEProcUCTEeMbI. J[Isi KOPPEKTHOro pelieHust AaHHOi
3amaud  HEOOXOOMMO  JOMOJHHUTENBHO aHAIM3WPOBAaTh CTENEHb IPOTHBOACHCTBUS  «IH(PTapPHPHBIX)
NOTpeduTeNel N3MEHEHHIO CITPOCa HAa MOIIHOCTh BCEX OCTAIBHBIX, «HEAU(TapUPHBIX» MOTpEOUTENCH, a TaKKe
CBOEBPEMEHHOCTbH ATOTO POTHBOACHCTBUS B KQXK/IbII1 YacC CyTOK.
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National Technical University of Ukraine «Kyiv Polytechnic Institute»
ANALYSIS OF DURATION AND BORDER OF EXISTING TARIFF ZONES

Develop of objective methods and techniques of analysis of the tariff limits areas and duration daly, and also
analysis results of the use of existing differentiated tariffs for electricity in Ukraine, which needs to improved and
targeted further evolution. A method of statistical grouping of the hourly power grid and consumer groups, which
more objectively determine the duration and the actual boundaries of the zones of day with different load levels.
Developed methodological framework for the analysis of the nature and extent of counteraction "differentiated"
consumers change the demand for power of all the others, "undifferentiated” consumers in each hour of the day.
Analysis of tariff zones of day should be based not only on a statistical study of the power system configuration
and load profiles of consumer groups, but also on an assessment of the character and level of the hourly
counteraction "differentiated tariff" changing consumer demand for power of all other electricity consumers.

Keywords: daily graphic electricity load, differentiated tariffs for electricity, zone of electricity load,
consumers group, factor of counteraction " differentiated tariff "' consumers.
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B.®. Haxonos, A.lL. 3amyako, Moxamman Aab lapapi, 1.0 MeainuesBa
Hauionanbuuii TexHiunmii yniBepcurer Ykpainu « KuiBcbkuii nosritexHiuHui iHCTUTY T
AHAJII3 TPUBAJIOCTI I MEX ICHYIOYUX TAPU®HUX 30H 1OBHA
3anpononosano mMemoo CmMamucmuyHo20 2pyny8amHs NO200UHHOI NOMYICHOCMI eHepeocucmemu i epyn
CROJICUBAYIB, WO 00380JI5€ OLbU 00'EKMUBHO SUHAYAMU MPUBANICMb | PAKMUYHI MediCci 30H 000U 3 PIZHUMU
pienamu  Haeanmaoicenns. Pospobneno memoouuni ocnosu amanizy xapakmepy i cmynems npomuoii
«ougmapugHux» CnoxcuU8ayie 3MiHi NONUMY HA NOMYHCHICIb BCIX THUUX, «HeOUDMapu@dHUXy CnoxHcusayis 6
KOJICHY 200uny 006u. Ananiz mapuguux 30H 000U nosuHeH 6a3y6amMucs He MIIbKU HA CMAMUCTUYHOMY
00cniOxNceH Il KOHGDI2ypayii 2papiKie HABAHMAICEHHS eHeP2OCUCTIEMU [ 2DV CHONCUBAYLS, dlle MAKOMNC | HA OYiHYi
xapakmepy i cmynens wo200UHHoi npomuoii «OUGMApUQHUXY CROHCUBAYIE 3MIHI NONUMY HA NOMYHCHICINb BCIX
THUWUX CROJICUBAYIB e/IeKIMPOEHEP2IL.
Kniouosi cnosa: no6osi rpadiku HaBaHTaKeHHs, AudepeHiiioBaHi Tapudu Ha eIeKTPOCHEPrilo, MeXi 30H
0O, METO TPYITyBaHHS HaBAaHTAXXCHb, KOe(PiieHT MpoTHIii «TudTaprudHIX) CII0OKUBAUIB.
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