Journal of Siberian Federal University. Engineering & Technologies 1 (2014 7) 116-124

VAK 130.2:62;141.2+62:1+620.9:001.891.57

HOTeHIHI/IpOBaHI/Ie B METOJAHUKE YIIPABJICHUHA

IJIEKTPONOTPeOIeHHEM TEXHOLIEH03A

B.H. I'naTiok?,

B.N. ITanTtenee®™, A.A. 3anMeHKo?
“KanuHunepaockuil 20cy0apcmeeHH bl
MexHUYeCcKull yHusepcumen,

Poccus, 236022, Kanununepao, np., Coeemcxui, 1
*Cubupckuil ¢hedepanvhblil yHusepcumem

Poccus, 660041, Kpacnospck, np. Ceéo0600mbitl, 79

Received 21.10.2013, received in revised form 09.11.2013, accepted 15.01.2014

Ipeonazaemes Mmemoouxy ONMUMALLHO20 YHPAGIEHUS INEKMPONOmpeodieHuemM MmexHOYeHO3a
(unmepeganvHoe OyeHugaHue, NPOSHOZUPOBAHUE U HOPMUPOBAHUE) OONOIHUMb  HPOYedypoll
nomeHwupoganus, gxaouarowel ZP-ananus, ZP-nopmuposanue u ZP-nianuposanue.

Kuwouesvie  cnosa:  ynpasnenue — anexmponompeOieHuem, — NOMEHWUPOSAHUE,  NOMEHYUA
aHepeocbepesicenus, Z-nomenyuan, ZP-ananus, ZP-nopmuposanue, ZP-nianupoganue.

Kaxk uzBectHo u3 [1-10], 0CHOBHBIMU IIpOLIEAYPAMU METOJUKHU ONTUMAIBHOI'O YIIPaBIEHUS JJIEK-
TponoTpedieHreM 00BEKTOB TEXHOICHO3a SIBJIAIOTCS: GopMHupoBaHue 0a3bl AaHHBIX [1-3], HHTEp-
BajbHOE olleHuBaHue [1-3], mporuozupoBanue [4, 5] u HopmupoBanue [8]. [lpennaraercs AOMOJIHUTH
UX €Ile OMHOH mpoIe ypoii — moTeHmuposanueM [7, 10] (ot anrmuiickoro «potentialy) (puc. 1). Ilpu
ATOM IIOJT TEXHOIICHO30M IIOHUMAETCS OTpaHMYCHHAs B IIPOCTPAHCTBE M BPEMEHH B3aUMOCBS3aHHAS
COBOKYITHOCTb JIaJiee HEACTTMMbIX TEXHUUECKUX U3eIHii-0co0el, 00beJUHEHHBIX CI1a0bIMU CBSA3SIMHU
(peruoH, TOpOA, MyHUITUIIATUTET, OpraHU3alus, MPeanpusiTre, pupma, arpapHas HHQPaCTPYKTypa,
paiion He(Te- 1 ra30100bIYH, TOProBasi CETh, TPYIITUPOBKA BOWCK U T.J1.). CBSI3U B TEXHOLIEHO3€ HOCST
0COOBIN XapakTep, OIpeAeTIIeMbIi KOHCTPYKTHBHOM, a 3a9aCTYI0 U TEXHOJIOTHYECKOW HEe3aBUCHMO-
CTBIO OTJIEIBHBIX TEXHUYECKUX U3ZETNil U MHOrooOpa3ueM pelraeMbix 3anad. B3anMocBs3aHHOCTD
TEXHOIICHO3a OIPENEIACTCS SAUHCTBOM KOHEYHOU IENH, JOCTUTaeMOH ¢ TIOMOIIBIO OOIIUX CHCTEM
yIpaBJICHHUsI, a TAK)KE BCECTOPOHHEro obecneueHus [1].

[ox moTeHmHMpOBaHUEM BOOOIIE MPEANIATaeTCs CIUTATH MPOIEAYPY ONTHMAIBHOTO YIIpaBlie-
HUA pecypcaMy TeXHOIIEH03a, 3aKJII0YaIOIIYI0Cs B OIPEeIeIeHNH HHTETPaJIbHOI0 KOJIMYECTBA pecyp-
ca, Ha BEIMYMHY KOTOPOTO Ha JAHHOM BPEMCHHOM HHTEpBAJe JOKHO OBITh COKPAIEHO Pecypco-
norpebieHre TeXHOLeHo3a 0e3 yuiepba ero HopMajabHOMY (QyHKIHOHHpOBaHUIO [7,10]. O4eBuaHO,

YTO HPUMCECHUTCIBHO K 3JICKTPOSHCPIUU IpoLCAYypa MOTCHIIUPOBAHUA CBOAUTCA K OIMPEACICHUIO U

© Siberian Federal University. All rights reserved
*  Corresponding author E-mail address: pvi.05@mail.ru

— 116 —



B.U. T'nariok, B.U. [TanTenees... [IoTeHIIMPOBaHNE B METOIMKE YIIPABJICHUS JICKTPONOTPEOICHIEM TEXHOIICHO3a

P —

CHop QarHbI N0 INEKTRONOTRGENEHAID  i— HHBOpMAYHOHNG=
OB REKTON TEXHOLEHOIA i—H AHANWTHYEC MR KOMAMEKS !
i Pom——

. S, Batkl AAHHBIX H

i CTATHCTHMGCKWA AHANWI H NOCTROGHWE i
IMNHPHYECKOA MOGENH ! HHTEpBANLHOE
| OLEHHBAHWE
OLEHKS BOIMOMHOETH NPUMEHEHNR |
METOAOMOTMH PAHTOBOND AHANKIA T L r—

; B neTponoTpefneHHA

: Beprimrauqn Brayanuaauun : Hopamuposanwe
' AAHHEIE DAHH I 1 anexTponaTpeinerra

ANNPOKCHMALMA Npopep : NoTeHwwponaHwe
i pacnpegenenvd || H-pacnpegeneHwe i anexTponoTpebneHra

Curyaumon- | Mpeanoxedsn |  MNpordods Hopsib
HEBIH LUEHTR NG IHEpro- INEXTRO- INEXTRO-
YNpaBneHHA BYOMTY notpenessA | noTpebnedun

ameproche-
PEMEHHR

Puc. 1. Meroguka ONTHMAanbHOrO YIPABICHUS JJIEKTPONOTPEOJCHHEM M MECTO B Hel mpouenypsl
HNOTEHIIMPOBAHUS

HOCTIeTYIOIIEMY HCIOIB30BaHUIO B IIpOIECcCce YIIpaBICHHS MOTEHIHMAaJa YHEprocoepexeHns. 31ech
ClIlelyeT OTMETHTh TEPMHUHOJIOTHYECKYI0 OCOOCHHOCTb, 3aKITIOYAIONIYIOCS B TOM, 4TO, CICIys Tpa-
UL, TIOHSATHE SHEProcOCPEIKEHUST Mbl OyZIeM OTHOCHTH JIUIIb K 3JCKTPOIHEPIUH, YTO MO3BOJIUT
n30eXKaTh MOHSITHS «IIEKTPocOepekeHNe», KOTOPOE TOYTH HE HAXOIUT IIPUMEHEHHS B COBPEMEHHON
HAYYHOW JINTepaType U HOPMATUBHBIX JOKyMeHTaX. He Oy/neM Mbl IPHUMEHSTh U BBIPAKEHHUE «3IKO-
HOMHS JICKTPOIHEPTUN», KOTOPOE CO CIOBOM «IIOTEHITHA» COCTABIISCT ITOCTATOYHO TPOMO3AKYIO
(dpa3y ¥ B COBPEMEHHOM JTUTEpaType MPAKTUUYSCKU HE BCTPEUACTCS.

TakuMm 00pa3oM, B METOAMKE ONTHMAIBHOTO YIIPABICHHS IEKTPOMOTPEOICHHEM 0] IOTCH-
IIMpOBaHUEM Oy/eM NMOHUMATh MPOIENYPY, 3aKII0YAIONIYIOCA B ONPEAEICHUH OTEHI[HajIa YHePro-
cOepexeHHsI, Ha BETUINHY KOTOPOro Ha JaHHOM BPEMEHHOM HHTEPBAJIe JOKHO OBITH COKPAIICHO
3JIEKTPONOTPeOICHIE TEXHOIIEHO3a 0e3 yiiepoa HOpMaIbHOMY (DYHKIIHOHUPOBAHHIO 00BEKTOB [7, 9].
YCTaHOBHIIM KITIOYEBOE B MPOIEIyPE MOTEHIIMPOBAHUS MOHSATHE MOTCHIIMANIA SHEProcOepeKeHUs
(puc. 2).

[NoteHuman 3HEprocoOepekeHNst (CHCTEMHBIH MMOTEHITNA YHEProcOSpEeKSHIS) — IMOTyUYCHHAs Ha
pacueTHyIo rNyOuHYy BpeMeHHU a0COIIOTHAS pa3HUIA MEXY JIEKTPOIIOTpeOIeHHEM TEXHOLEH03a (B
kBT-4) 6e3 peanu3anuu sHEProcOSPEraroInx MPoLUeaAyp, ¢ OMHON CTOPOHBIL, H AIEKTPONOTPEOICHUEM,
COOTBETCTBYIOIINM HIKHEW T'pPaHUIIE TIEPEMEHHOTO TIOBEPUTENHHOIO HHTEPBAJa, — C APYToi. Diek-
TporoTpeOIeHne TEXHOIICHO3a PACCYNTHIBAIOT KaK HHTETPa B IIpeaesiaX OT HyJsI 0 0eCKOHEYHOCTH
101 COOTBETCTBYIOIIEH KPUBOW paHTOBOTO MapaMeTPUIECKOro pacupeneieHus. [Ipu 3Tom B kauecTBe
pacdeTHO OepeTcs 00 KpUBasi, MOTyYCHHAS I SMITUPHICCKIX 3HAYCHHUH 3JICKTPOIOTPEOICHUS
00BEKTOB, TMOO0 HIDKHSISI TPAHUIIA TIEPEMEHHOTO IOBEPUTEIHLHOTO HHTEPBaa. PacueTHBIN poMexy-
TOK BPEMEHU OIIPEICTISACTCS, C OHOW CTOPOHBI, TTyOHHOW 0a3bl TaHHEIX IO YJIEKTPONOTPEOICHUIO B
MPOLIJIOM, HA OCHOBE KOTOPOU CTPOUTCS NIEPEMEHHBIN JOBEPUTEIIbHBIN HHTEPBAJ, a C JPyroil — Tpe-

OyeMBIM TOPH30HTOM MOJICIIUPOBAHMS MMOTEHIHANa B Oyaymiem [7, 10].
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Puc. 2. K HOHATHIO CHCTEMHOI'O IIOTCHIIMAaJ1a 3HepI‘OC6CpC)KeHI/I}I TCXHOLCHO3a

Cnenyer OTMETUTh IPUHLMIIHAIBHOE OTJIIMYME HAIIEro MOAX0Aa OT TPAAMIMOHHOIO, KOTAa
I10/] TOTEHIIHAJIOM 3HEProcOepeKeHus TIOHUMAETCS, TI0 CyTH, CyMMa MOJTyYEHHBIX 110 OTIEIbHOCTH
JUTSL KaXKJIOH 3JIEKTPOYCTAHOBKH PA3HOCTEH MEXy peaibHO CyIECTBY IOIIMM JIEKTPONOTPeOIeH -
€M ¥ HEKOTOPBIM TMIIOTETHYECKUM 3HAYCHHEM IIEKTPOIOTPEOICHHS JTaHHOW YCTaHOBKH, KOTOPOE
MOTJIO OBl OBITh, €CJIM ObI B HEl ObLIM peaM30BaHbl HEKUE JIyYIlne TI0Ka3aTesn IHeProdpheKTrB-
HoctH. [Ipy 3TOM HHUTIE B AOCTYHHOH HaM JIMTEPAType HE PacKphIBAIOTCS CIENYIOUINE Ba)kKHbBIE
MOMEHTHI: BO-TIEPBbIX, HA KAKOM OCHOBAHHUH CIENAHO 3aKJII0UYEHHE, YTO MOTEHIHAJ 3Heprocoepe-
KEHHSI TEXHOIIEHO3a 00J1alaeT CBOMCTBOM aJAUTHUBHOCTH, T.€. €r0 MOXHO PacCuuTaTh Kak CyMMy
HNOTEHLMAJIOB YHEProCOEPEKEHUs OTACIbHBIX 3JIEKTPONPHUEMHUKOB; BO-BTOPBIX, OTKY/Aa MPEAIO-
jaraeTcst OpaTh M KaKk MHTEPIPETHPOBATH 3TH CaMble «JIy4IINe IMOKa3aTelau 3HeprodddeKTuBHO-
CTHU»; B-TPETHHUX, KAaK YYUTHIBACTCS CTEIIEHb JOCTYTHOCTH JIyYIIMX NOKa3aTesel SHeprodphexTrB-
HOCTH Ha JAHHOM KOHKPETHOM 00OpY/ZOBaHUH JaHHOTO KOHKPETHOTO TEXHOLEHO3a; B-YETBEPTHIX,
rJle HAXOAUTCS HUIKHUHN MpeAel 3JeKTPONnoTpedsieHus, HHKe KOTOPOTro B TEXHOIeHO3e 0e3 Ha-
pPYLICHUSI HOPMAJIBHOTO TEXHOJOTHYECKOTO MpPOIecca OMYyCKaThCs IIPOCTO HEIb3S; B-TISATHIX, KaK
paccUMTaHHBIN MyTEM CYMMHUPOBAaHUS MOKa3aTeNeil OTIENbHBIX IEKTPOIPUEMHUKOB MOTEHIIHAI
9HEProcOepexeHNs] MOXKET OBITh MCIIOJNB30BAaH B ITOBCEJHEBHOM IIPOIIECCE YIIPABICHHUS HJIEKTPO-
HnoTpedieHHeM; B-IIECTHIX, KAKUM 00pa3oM MOXKHO C M3BECTHOM CTENEHBIO JJOCTOBEPHOCTH BECTH
pedb 00 OTHOMOMEHTHOM OIIPEEIICHUH MIEKTPOIOTPEOICHHS COTEH THICSY (MJIM J1aXKe MUJLINOHOB)
OTJIEJIBHBIX JIEKTPONPHEMHHUKOB (OT 3apsiAHMKa MOOUJIBHOIO TejedoHa MM YallHUKA 10 KOHBEP-
Tepa WJIU JIOMEHHOU Ieun), KOTOpble K TOMY e Ha 99 % He MMEIOT CHCTEMBl WHINUBUIYaJIbHOTO
ydeTa 3JIEKTPONOTPEOICHUS.

JLi1st TOro 4TOOBI MOJYEPKHYTH 00CYyK/1aeMO€e BBIIIE PUHLIUITNAIBHOE OTINYHE, IIPEIaraeTcs
BBOJIMMbI HAMU CUCTEMHBIH MOTEHIIMAJ, PACCUUTHIBAEMBII C MTOMOIIbIO U3BECTHBIX U3 PAHTOBOI'O
aHaiu3a nun@oBeIX pactpenencHuii [1-3, 9, 10], o0o3HaUaTh Kak Z-MOTEHIHAN (IO MEpBOH OyKBe

(dbamunuu ussectHoro yuenoro George Kingsley Zipf) u paccuntsiBats cienyromum oopasom [7]:

AW, = (I)W(r)dr— (I)Wl (r)dr, Q)
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rone AW, — noTeHIua: 3HeprocoOepekeHus TeXHOLEHO3a (puc. 2);

W(r) — annpokcuManioHHas KpUBas, MOJy4eHHas U1l SMIUPUYECKUX 3HAYCHHH 3IIEKTPOIO-
TpeOeHus: 00beKTOB (I — paHr);

WI1(r) — HUXHSS TpaHHUIIA IEPEMEHHOI'0 JIOBEPUTEIHHOTO MHTEPBAJa, MOJIydeHHas: Ha OCHOBE
00paboTKH 0a3sl AaHHBIX [3, 7, 8].

JI1st TIOBBIMIEHNUST TOYHOCTH PACcYeTOB CTaHAAPTHHIC MPOIEAYPHl ONTHMAIBHOIO YIPABICHHS
anektponorpebienueM (hopmupoBanue 6a3bl JaHHBIX, HHTEPBAJILHOE OLIEHHUBAHHE, IIPOTHO3UPOBA-
HUE, HOpPMUPOBAHKE U MTOTEHIIMPOBAHNE IIEKTPOIOTPEOIICHHS — pUC. 1) JOMOIHAIOTCS COOTBETCTBY-
IONIMMH TOHKHMH Tpolienypamu: Bepudukaiuei 6as3sl ganubix [3, 10], a Takxke audiaekc-aHaIn30M
[9, 10], GZ-ananuzom [4, 5, 10], ASR-ananuzom [8, 10] u ZP-anamusom [7, 10] (puc. 3).

Takum 00pa3oM, TOHKHUM JONONHEHHEM K CTaHJAPTHOW MPOLENype MOTCHIIHPOBAHUS CIY)KHUT
BIIEpBBIE NperiaraeMblii ZP-aHanu3, 1o KOTOPHIM MOHMMAETCsl TOHKasl MPOLEAYPa ONTHMAIBHOTO
yIpaBJICHHs JNEKTPONOTPeOICHHEM, OCYILIECTBIIsIeMasl Ha dTare MOTEHIINPOBAHUS Ui pa3paboTKu
ZP-nnana sHeprocOepexeHns TexHoneHos3a [7]. Cam tepMuH «ZP-aHanm3» («3eT-I3-aHaIu3») SBIS-
€TCs1 JIETKO MPOU3HOCHMBIM COKpallleHneM OT (pasbl «AHAIN3 C TIOMOLIBIO Z-ToTeHIua a». B cooT-
BETCTBHU C IIPUHATON B PAHIOBOM aHAJIM3€ TPaAHWLMEN BXOAAIIas B Hero abbpesuarypa «ZP» momy-
yeHa OT aHmIuiickoro «Z-Potential». B ocHoBe ZP-aHanu3a J€XUT METOAMKA OLEHKU Z-IIOTEHIMAIIA,
OTJIMYAlOIIasics IByXypoBHEBOM cucteMoil. [lepBblil ypoBeHb — Z1-0TEeHMAN: B KaY€CTBE KOHEUHOT O
paccMaTprBaeTCsl paHIOBOE IapaMEeTPHUECKOe PacIpeneseHre, COOTBETCTRBYIOIIEeE HIDKHEH TpaHHIle
MIEPEMEHHOTO JIOBEPUTEIHHOI0 HHTEPBAJIa, MOJTYYEHHOrO B MPOLEAYPE MHTEPBAIHHOTO OLIEHUBAHUSI.
Bropoit ypoBeHb — Z2-IOTEHIINAJ — KOTJa B KaYeCTBE KOHEYHOTO pacCMaTpPUBAETCs PAHTOBOE TIapaMe-
TPHUYECKOE paclipeAeieHre, COOTBETCTBYIOIIEEe HI)KHEH I'PaHHIIE IIEPEMEHHOTO JOBEPUTEIBHOIO HH-

TepBaJia, MOJYUYSHHOTO B IPOLEype HHTEPBAIBHOIO OIleHUBaHUA niocsie ZP-Hopmuposanus 7, 9, 10].
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Puc. 3. Tonkue mponeaypsl ONTUMAIBHOTO YIPABICHHUS IEKTPONOTPEOICHHEM TEXHOIIEHO032
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Puc. 4. CTpykTypa U OCHOBHEIE dJIeMEHTHI ZP-Monyns noreHmupoBanus TexHorenosa: [1JIV — mepemeHHBbIi
JOBepUTENbHBIN nHTepBai; Ol — anekTponorpedieHne

ZP-nnaH pa3pabaTeIBaeTCs HHIANBUIYAIBHO JIJIS KXKJIOTO 00BbEKTa TEXHOLIEHO3a Ha pacyeTHHII
MPOMEKyTOK BpeMeHu. OH Ipeamnonaraer, 4To JIEKTPONOTpeOIeHne TEXHOLEHO3a B 1EJIOM JIOJIK-
HO B T€YEHHUE JBYX JTAIllOB IIOHU3UTHCA HA BEIMUUHY, COOTBETCTBYIOIIYIO CHadana Zl-noteHnuany,
a 3areM — Z2-noreHuuany. [Ipu aToM ZP-nnaHnupoBaHue npenycMaTpuBaeT IS KaXIoro o0bekTa
Ha Ka)JIOM BPEMEHHOM HHTEPBaJIe UHIUBUIYAJIbHbIE YIPABIIAIONINE BO3IEHCTBHS, IOCTABICHHEIE B
3aBHCUMOCTb OT AuIiekc-nmapaMeTpoB [7]. ZP-HopMupoBaHueM Ha3bIBaeTCs MpOLEAypa IepecueTa
IEKTPONOTPeOIeHUsT 00BEKTOB BHYTPH (PyHKIIMOHAIBHEIX TPy Ha OCHOBE PEaJbHO CYLIECTBYIO-
LIMX IPa(UKOB 3JIEKTPUUECKUX HATPY30K U JIYUIINX BHY TPUTPYIIIIOBBIX TOKAa3aTeleH 3J1eKTporoTpe-
ostenus [7, 10].

Ha puc. 4 mokazana cTpykrypa ZP-Moayiisi IOTEeHIIMPOBAaHUS TEXHOIIEHO3a. MICTOYHUKOM JlaH-
HBIX B MOJyJI€ BBICTYTIA€T 0a3a JaHHBIX TEXHOLIEHO3a 10 3JIEKTPONOTPEeOIEHHUIO, BKIIOYAIOIIAs B ce0sl
CYB/l u 6anku naHHbBIX (IIOCTOSIHHO OOHOBIIsieMast HH(OpManus 00 OPriITaTHONW CTPYKTYpe TEXHO-

IICHO34a, FGOI/IH(i)OpMaL[I/Iﬂ, CBCIACHUA O (ﬁyHKHHOHaJ’IBHHX rpynmnax u JAAWHIOBBIX IMapaMeTpax, nep-
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BUYHBIC U IEPECYNTAHHBIC 3HAUCHHSI AIEKTPONOTPEOIEeHUs! 00bEKTOB, TaOyIMPOBAHHBIE IIEPBHYHbIC
¥ BTOPUYHBIC PAaHTOBBIC MTAPAMETPUUICCKUE PaCIPEICIICHUS, TAOMUIBI COOTBETCTBUSI HH/ICKCOB, 3HA-
YEeHHS TPaHUI] IEPEMEHHBIX JOBEPUTEIbHBIX HHTEPBAIOB, ZP-HOPMBI, Z-IOTEHINANBI, PE3yJIbTaThI
ZP-ninanupoBanus u ap.) [7].

IlepBeliii anemeHT ZP-Monyssl COCTaBIISIET CTaHAApTHAS IPOLEAypa ONTUMAIBHOIO YIIPABJICHUS
ANEKTPONOTPEOIICHNEM — MOTCHITUPOBaHuEe (pHC. 4), KOTOpasl BKIIOYACT CICAYIOIIHE MPOLETYPHL:
BBIJICJICHHE MTOJCUCTEM B MCXOJHBIX JIAHHBIX M0 JJIEKTPONOTPEOIICHHIO, TIOCTPOSHUE PAHTOBBIX pac-
NpEeIeNIeHU, HHTEPBaIbHOE OLIEHMBAaHHE, IOCTPOCHHUE MEPEMEHHBIX JOBEPUTENIbHBIX MHTEPBAJIOB
U pacueT Ha 3TOH OCHOBe Zl-noTeHuuana sHeprocOepexeHus. Bropoit anement ZP-moapyns mo-
TEHIINPOBAHUS IPEIyCMaTpHUBAET OLEHKY 3(PPEeKTUBHOCTH IpoIlecca ONTUMAIBFHOTO YIIPABICHUS
ANEKTPONOTPEOICHUEM TEXHOLIEHO3a, KOTOpasi OCYIIECTBIISICTCS [0 UTOTaM IIPUMEHEHUST KPUTEPHS,
OCHOBaHHOTO HAa MaKCHUMH3aIlUU TOKa3arels 3PPEeKTUBHOCTH, TEMOHCTPHPYIOMIETO0 COOTHOIICHUE
WHTETpaJIbHBIX MMOKa3aTelel kauecTBa u 3aTpar [7].

TOHKUM [JOMONHEHUEM K CTaHAAPTHOM MpoLENype MNOTEHIIMPOBAHUA CIY>XUT ZP-ananu3
(puc. 3), Bkurouatoutuii ZP-HopMupoBanue u ZP-naHupoBaHUE, KOTOPBIE BRICTYHAIOT OCHOBHBIMHU
sneMeHTaMu ZP-monyns. ZP-HOpMUpOBaHME HMEET LENbI0 onpeneieHue Z2-moTeHUHalla TEXHO-
LIEHO3a U B 3TOM CMBICIIE SIBJISIETCS MOATOTOBUTENBHOM MpoLenypoi k ZP-muianuposanuto. Pacuer
IpeaBapseTcs YIIyOJeHHBIM aHATHN30M OPTTITATHONW CTPYKTYPHI TEXHOIIEHO3a, BEIICICHHEM B HEM
TEXHOJIOTMUYECKHUX TPYII U OIpeesIeHUEeM I'PYIIOBBIX JTUANHTOBBIX IMapamMeTpoB. Jlanee BBIYUCIIS-
€TCsl YICIBHOE JJIEKTPONOTPEOIcHHE B TPYIINNAX, OMpeneistoTcs ZP-HOpMBI U HAa UX OCHOBE Tepe-
CUHTBIBACTCS AIIEKTPONOTpeOsieHHe 00BEKTOB. DTO MO3BOJISIET NOCTPOUTH HOBBIE PAHTOBBIE pacIpe-
JIEJICHUS 10 3JICKTPOMOTPEOIICHUIO U TIEpEeMEHHBIEC TOBEPUTEIBHBIC HHTSPBAIIEI, 4 3aTEM PAaCCUUTATh
Z2-n0TeHIIHAJ SHEProCcOePeIKECHUS.

[Honyyenusle Z1- u Z2-noTE€HIUAJIBl MO3BOJISIOT NEPEUTH K 3aKIIOYUTEIBHOMY W TJIaBHO-
My aseMeHTy ZP-monyns — ZP-nnaHupoBaHuio. 31ech B MIEPBYIO o4epe/ib Ha OCHOBE BHIOPAHHOM
CTpaTEerHH OCYMIIECTBISICTCS OIpeaeicHue o0beMa CHIKCHHS JIIEKTPONOTPEOICHUS TEXHOIE-
HO3a, a TaKXe J0JIell 00BEKTOB B OOIIEM CHIKCHHH 3iiekTponoTpebienus. [locienyromuii pac-
4eT AUQIEKC-TIapaMETPOB MO3BOJISIET MOTYYUTHh BECOBBIE KOI(P(QUIMECHTHI, HA OCHOBE KOTOPBIX
yCTaHaBJIMBAIOT HOPMBI CHMIKEHHUsI AJIEKTponorpedieHuss o0bekToB. OIHOBPEMEHHO MOSBIISET-
Cs BOBMOXXHOCTB OIIpeleNeHus o0bemMa (poHIa SHeprocOepeKeHU TEXHOLEH03a, YTO MO3BOJISCT
paccyuTaTh NPEMUH NEPCOHANY 3a YCIIEXH B SKOHOMHH IJIEKTPOIHEPTUH, a TaKKe HEOOXOIUMBIE
WHBECTHIIUU B MEPEBOOPYKEHUE U MOJCPHU3AIUIO 3JIEKTpoobopymoBaHus o0bekToB. Ciemyer
OTMETHUTH, YTO OCHOBHBIM pPe3yJbTaTOM METOJUKHU Ha JAHHOM 3Tale SBIAETCS MOITy4YeHHBIH ZP-
IJIaH, COACPKAIUI HOPMBI CHHIKEHHUS AJICKTPONOTPEOICHUS U 00BEMBI TPEMUN TSI KaXKJAOTO U3
00BEKTOB TEXHOIICHO3a.

CoBMecTHasi peajiu3alusi JIEMEHTOB ZP-Monynsi OCyIIECTBISIETCA MO YKPYIHEHHOMY aliro-
pUTMY, NIOKa3aHHOMY Ha puc. 5. Kak ye roBOpHuiIoCh, HCTOUHUKOM JAaHHBIX CIy)XHT 0a3a, B KOTO-
poii KpoMme Tpovero XpaHUTCS HHPOpPMaNUs O CTpaTETUSIX 3HeprocoepekeHus. B mepByro odepens
AJTOPUTMOM IPEyCMOTPEH aHallu3 3aJlaHHOH cTparernd U GOpMUPOBAHHE PACUETHOTO IMKJA IO
BPEMEHHBIM MHTEpBajaM. B 0OCHOBe aHaiIM3a CTpaTEruu JIEXKUT PacueT MHTErpalbHbIX MOKa3aTenen
KauyecTBa W 3aTpart, 4YTo TpeOyeT elie 0 Hauyajla OCHOBHBIX pacyeToB coOCTBeHHO ZP-monmyins dop-

MUPOBAaHU MOZ[CHLHOﬁ MaTpulbl JaHHbIX. OCYH.[GCTBH?ICTC?I 9TO allPpUOPHO METOAAMHU ITPOTrHO3UPO-
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| MeToaMKka ONTHMANLHOFD YNPABNEHMA INEKTPONOTPeBReHeM |
| [
| Baaa EI';::_‘E;E MNporuoan- Hopmupo- |1
: AAHHBLIX OLAHMBAHKE POBaHHE BaHWE I
|
L == _r _____________________________ Tl
Awnanmna OuenHka
IANAHHOR MpcpexTHE- Buison
cTpaTerm HOCTH pPeIyNLTATOR

MNoTeHwun- MoHUTOPHHE ZP-nnaxu- Oudpnerc-
poBaAHWE KOHBEPCHH PoOBAHHE dHANK3

Pacuer Z1- _| TpynnupoBka ZP-HopMu- Pacuer Z2-
noTeHuwana | obwexToB poBaHWe noTeHywana

Puc. 5. Anroputm peanusanus npouenyp ZP-monyns

BaHUS (IUIs1 YMCTO WHEPIIMOHHBIX BAPUAHTOB Pa3BUTHUsI) K MOACIMPOBAHNUS (ISl yIPaBIsEMbIX BapH-
AHTOB) B pPaMKax IPOLEAYP METOAMKH ONTHUMAJILHOTO YIIPaBJIEHUs dIeKTpornoTpedienrueM. [lanHble
pacydeTsl MO3BOJIAIOT elle A0 Hadalla pealu3allui METOOUKH ZP-Moy i OLEHUTh, IPEXK A€ BCETO, HH-
BECTHULIMOHHBIE IEPCIIEKTUBEI U YIIPaBICHUECKHE BO3MOKHOCTH TEXHOLIEHO3A.

B mo6om cityyae Bce pacdeTHbIE MPOLENyPhl IUKIJIA IPOXOIAT 10 TOPSAIKY NPUMEHHUTEIBHO K
OJTHOMY BPEMEHHOMY MHTEpBally HauWHas C MEPBOTO, CIEAYIOIIEro 3a BEKTOPOM TEKYIIHNX JaHHBIX.
B nukie nocinenoBaTeNnbHO peann3yOTCsl OCHOBHBIE MPOLEAypbl ZP-Monyns: noteHmupoanue, ZP-
HOpPMHpOBaHUe U ZP-muiaHnpoBaHue (BMECTE C PSIOM IPOMEXYTOUHBIX ONEPaIHif), a TaK)Ke MOHH-
TOPUHT KOHBEPCUU, NOKA3bIBAIOIINI, HACKOJIBKO aJJEKBATHO CPEACTBA, HAMIPABIIIEMbIE HA IPEMUPO-
BaHUE OOBEKTOB Ha IPEIbIAyIIEM BPEMEHHOM MHTEpBalie, KOHBEPTHUPYIOTCS B MPOLECC CHUKECHUS
ANEKTPONOTPEOIICHNS Ha TochenyomeM natepsaie [7, 10].

B KoHIIe nocenoBaTenbHOM HENOYKU onepaluuil OCyecTBISIeTCS aHaJlIu3 pe3yJibTaToB, OCHOB-
HOH LIEJIbI0 KOTOPOTO SIBJISIETCS TPUHSTHE PEIICHHsI 00 OKOHYaHWH IUKJIA. J[aHHOE peleHne 3aBUCUT
OT BBIOPAHHOM CTpaTeruu SHEProcOepeKeHUs: U IIPUHUMACTCS IPH BBINIOJHEHUU OJHOTO M3 CIIE/Y-
IOIIMX PEIIAIOIINX YCIOBHUIl: TeKYIINH BPEMEHHOW MHTEpBaJ CPABHSJICS C TpeOyeMbIM KOHEYHBIM;
TEKYIIUHA NOTEHIIMAJ SHEProcOePEeKeHHsI TOCTUT 3alaHHOTO YPOBHSI; MOKa3aTeilb KOHBEPCUH OIYy-
CTHJICSI HI’KE MMHHUMAJIBHO JIOITyCTUMOTO IOpPOroBoro 3HadeHus (puc. 5). Ecin npunsaTo pemenue o
IPOJOKEHUH PACUYeTOB, TO PE3yJIbTaThl, MOJy4YeHHbIE Ha MPEAbIAYIIEeH nTepalnu, 100aBIsoTCs B
6a3y TaHHBIX B KaU€CTBE MOJIEJIFHOT'O BEKTOPA AJIEKTPONOTPEOIECHHS Ha CIEAYIONIEM BpEMEHHOM HH-
tepasie. [lo OKOHYaHWU LKKJIA OCYLIECTBIsAETCs oleHKa 3 dexTnBHOCTH peanuzaunu ZP-monyns u
TIPOU3BOJUTCS BBIBOJ Pe3yJIbTaToB. [0 nTOram oneHKH 3¢ PeKTHBHOCTH MOKET OBITh IIPUHSATO pelle-
HUE 0 COXPaHEHUHU WJIM U3MEHEHUH CTPaTeruu sHeprocoepexenns. LIuki MoxxeT pealn30BBIBATHCS U
10 YKOPOYEHHOMY Iy TH, KOTja MpomyckaeTcss ZP-HopMupoBaHHe, a B Ka4eCTBE KPUTEPHAIBHOTO MO-
TeHI[Maja YHeprocoepekeHns MpUHUMaeTcs He Z2-, a Z1-noTeHIuan (Ha puc. 5 moka3aHo ITPUXOBOH

nuHUEH). BO3MOXKeH JBYX3TalHbIH aJI'OPUTM, KOTJIA IIUKJ pPeatu3yeTcs 110 YKOPOUYCHHOMY ITYTH 10
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MOMEHTA Ucuepnanus Zl-nmoTeHnuana, a 3aTeM BKI04aeTcs npoueaypa ZP-HopMupoBaHus, ¥ UK
ZP-monyins pealiu3yeTcs BIUIOTh JO UCUYepliaHus Z2-N0TeHIrama.

Taxum oOpazom, B ocHOBe ZP-aHanmn3a JeKUT MOHATHE Z-IOTEHIIMAJIA, @ €0 OCHOBHBIMHU IIPO-
LenypaMu sBIsitoTcst ZP-HopMupoBanue n ZP-nmaHupoBaHue, MpeayCcMaTpPUBAIONIUE TSI KaXKI0TO
00BeKTa Ha KaXXJIOM BPEMEHHOM HHTEpBale YNPaBIAIONINE BO3JIEHCTBHS, TOCTABICHHBIE B 3aBH-
CHUMOCTbH OT Auiexc-napameTpoB. ZP-aHaau3 Mo3BoiseT pa3padoTaTh JuIsl TeXHOUEeHo3a ZP-mnaH,
YUHUTBHIBAIOIIUI CTPATErUN YHEProcOePeKEHUs, a TAKKE Pe3yIbTaThl OLEHKU I(PPEKTUBHOCTH JJICK-
TponorpebneHus. BaxHbIM snemeHTOM ZP-aHann3a BBICTYNAET MOHUTOPHHI PE3yIbTaTHBHOCTH

SHEProcOepekeH s, KOTOPBIN OCYIIECTBISACTCS C MMOMOIIBIO MOKA3ATEIsT KOHBEPCHH.
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The proposed methodology of optimal control of a power consumption technocenosis (interval
estimation, forecasting and normalization) to add one more procedure potentialization includes the
steps of ZP-analysis, ZP-regulation and ZP-planning.
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