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BeedeHue

BBeneHune B noHATHe «KauyecTBO 3NeKTpO3IHEpPrum»

OneKTpo3Heprusa SIBNSeTCs, BO3MOXHO, CaMbiM BaXKHbIM “CbipbeM”, KOTOpOe B HacTosLiee
BpPEMSsi NCNOSb3yeTCcs NOBCEMECTHO. [py 3TOM OHa siBNsieTCcst BeCbMa HeOObIYHBIM OO BEKTOM
noTpebneHns, Tak kak Heobxoguma MOCTOSIHHO: He MOXeT ckriagupoBaTbCs B 60nbLUmX
KonuuecTBax M He MoxeT ObiTb MOABEPrHyTa MpoBepKe KavecTBa C BO3MOXHOCTbIO OTKasa
nepen wucnonb3oBaHveM. ®PakTUYECKW, MOCTaBKa SMEKTPOSHEPruM SABMSETCA  KpaTKUM
BblpaxkeHnem unocopunm ‘TouyHo B cpok' (Just In Time), MO KOTOPOW KOMMOHEHThI
AOCTaBMSAOTCA K NPOM3BOACTBY B MOMEHT UCMOMb30BaHWUs, NPOBEPEHHBIM NOCTaBLUUKOM, 6e3
TpeboBaHus 'BxoasLlero KoHTpons'. [na ycnexa nogxoAda 'TOMHO B CPOK' HEO6XOAMMO MMETb
Haanexalumin KOHTPOrb Haf CBOMCTBaMM KOMIMOHEHTA, BbICOKUA YPOBEHb YBEPEHHOCTU B TOM,
YTO MOCTaBLUMK MOXET MPOU3BECTU, OOCTaBUTb ITOT KOMIMOHEHT, OOCTaBWUTb BOBPEMS, B
COOTBETCTBUMN CO crneundukaLment, a Takke 3HaHUe KOMMIEKCHOro NoBeAeHUs NpoayKTa npu
B3anMOENCTBUN CO CMEXHBLIMU KOMMOHEHTaMW.

CI/ITyaLI,I/lﬂ C 3NeKTpn4eCTBOM HanoMmnHaeT OonucaHHyr Bbille: crenyeT 3HaTb HaOeXXHOCTb
NOCTaBKN N MNOHNMATb yCTOIZ‘-IVIBOCTb npouecca K USMEHEHNAM. Ha camom pene, pasymMmeeTcs,
ANEKTPN4eCTBO 3HAYUTESIbHO OTIIM4aeTCA OT nboro MHoro npoaykra: OHO Npon3BOAUTCA
BOannm OT MecCTa WUCMNOoJIb30BaHUA, MNOCTynaeT B 3HEepPreTu4eckyro CuUctemMy COBMECTHO C
I'IpOD,yKLI,I/IeIZ MHOIMX Opyrnx I'IpOI/I3BO,EI,I/ITeJ'IeI7I n ﬂpM6bIBaeT B MEeCTO UCNONb30BaHNA 4Yepe3
Lerno4Ky TpchcbopmaTopOB N MHOrme KmnoMeTpbl Haa3eMHbIX U MoA3EMHbIX kabenen. B
MecCTax, rge ata OoTpaclib Obina npmnBaTn3npoBaHa, CeTeBoe oGopy,u,osaHme NPpUHaAANEXuT,
ynpasndeTca u 060ny>|<|/|BaeTc;| PAOOM pPa3finyHbIX OpFaHVI3aLI,VIl7I. HaTb rapaHTnum KadyecTtBy
nocTaensiemMon ANEKTPO3HEPINN B KOHEYHOW 4acTu 3TOro npouecca, y nonb3oBarend, 3agada
Henerkas npu TOM, YTO BO3MOXHOCTU U3bATb "HeKayeCTBEHHOE" 3IIEKTPUYEeCTBO U3 Lenun
NOCTaBKKM, a NOKynaTesito OTKa3aTbCA OT HEro HeT.

A C TOYKM 3peHus notpebuTtens, npobrnema npeacTaBnsaeTcs elle Oonee CroXHOW.
CyllecTBYlOT  HeKoTOopble  CTaTUCTWYecKMe [aHHble O KadyecTBe TocTaBnsieMomn
3MEKTPO3HEPrnN, HO TMPUEMIIEMBIA YPOBEHb KayecTBa C TOYKM 3peHUst MocTaBluvka (U
HaO30pPHbIX OPraHoB) MOXET 3HaYMTENbHO OTNMYaTbCs OT TPEeGyeMoro W, BO3MOXHO,
Xernaemoro noTtpe6utenem. CaMbiMU OYEBUOHLIMW HeOOCTaTKaMu  3HEepProcHabXeHus
ABMSAOTCA MNOMHbIA NepepbiB B 3HEPTrocHaGXeHUM (KOTOPbIA MOXET OJIUTLCA OT HECKOITbKUX
CeKyHl O HECKOIbKMX YacoB) - CUCTEMHAs aBapusi, a Takke rnepenagbl, KOrga HanpskeHue
CHWXAeTCsl UMM TMOBbILAETCA Ha KOPOTKUM MPOMEXYTOK BpemMeHW. W, ecnu AnuTenbHbIii
nepepbiB B nojade anNeKkTposHeprum aBnaeTca npobnemMoit AN Bcex nonb3osaTteneit, To
MHOMME COBPEMEHHbIE TEXHOMOIMYECKME MPOLECChl OYeHb YYBCTBUTENbHbI AaXe K KOPOTKUM
c6oam. Mpumepamm YyBCTBUTENbHbBIX NMPOLIECCOB SABMSAOTCS:

- HeﬂpepblBHbIe npouecchbl, Korga KOpoTkmne cbon MOryT pa3pywnTb CUHXPOHM3AUNKO
O60py,D,OBaHI/IF| M NpnBECTU K 6OJ'IbLLIOMy KONMmM4ecTBy MUCMOPYEHHOro npoaykra.
TunuiHbIM NPUMEPOM ABINAETCA 6y|v|a>KHa$| NMPOMbILLUNEHHOCTb, rae npouecc O4YNCTKN
ABINAETCA O0JITMM U JOPOroCToALLNM.

- MHoroaTanHble cepuiiHble onepaunmn, koraa cbor Bo Bpemsi O4HOM onepaumm MOXeT
aHHYNMPOBAaTb 3HAYMMOCTb NpeabigyLLMX onepauuii. MNprmepom NnogobHoro Tuna
NpOoLIeCCOB SABMSETCA NPOU3BOACTBO MOMYNPOBOAHUKOB, rae AN U3roTOBEHUS
nnatbl TpebyeTcs HECKONBKO AECATKOB TEXHOMOMMYECKMX Onepauuin B Te4eHne
HECKOmNbKNX AHeN, 1 cbor BO OQHOW eAUHCTBEHHOW U3 HMUX KaTacTpoUYeH.

- OGpaboTka AaHHbIX, rae LeHa pesynbTaTta onepauumn Benvka, a LeHa obpaboTku -
HU3Ka, Kak, Harnpumep, B onepaLusax Ha pbiHKE aKLWM U MHOCTPaHHOM BanioThl.
HeBO3MOXHOCTb BECTM TOPIv MOXET NMPUBECTM K OFPOMHbLIM MOTEPSM, KOTOpbIe
HaMHOrO MPeBbICAT CTOMMOCTb onepaumi. HegasHo Gbin nogaH Uck Ha 15 MUMNOHOB
EBPO komneHcauum yiiiep6a 1s-3a 20-MUHYTHOTO NepepbIBa B nogadye
3MEKTPOSHEPrUK.
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[aHHble npuMepbl ABNSOTCA NprMepamm 13 Hambornee YyBCTBUTENbHbIX OTpacneu, HO YAUBUTESbHO,
CKOIbKO Ha MepBbli B3rnsiA 006bI4HbIX OnepaLuii UMetoT JOBOMbHO XXecTkne TpeboBaHms K
3HeprocHabxeHuto. MNprMepbl BKOYaloT B ce05 KpyMnHbIE LIeHTPbl PO3HUYHOW TOProBMM C
KOMMbIOTEPM3MPOBaHHBIM 060pyOBaHNEM yyeTa peanmsaumm 1 CKNaanpoBaHns, NPOM3BOACTBEHHbIE
npeonpuaTua ¢ “pacnpeneneHHbiM” yrpasreHnem.

Wtak, 4yTo Mbl Nogpa3ymeBaeM nof "KauyecTBOM 3MeKTpo3aHeprun'? MaeanbHeiM 3HeprocHabkeHneMm
OyneT ABMsATLCA TO, KOTOPOe AOCTYMHO HEMPEPbIBHO, BCerAa HaxoauTca B mpefenax AoMmyCTUMOro
HanpsbkeHWs U 4YacToTel U UMeEeT (POpMy CBOGOAHOM OT MOMEX CUHyCOUAanbHOW BOMHbL. A TO,
HacKonMbKo TEPMMO OTKIOHEHWE OT MAeana, 3aBUCUT OT XapakTepa ero MUCMorb30BaHUsl NoTpeduTenem,
TWMNa ycTaHOBMNEHHOro o6opyaoBaHys 1 B3rnsiaa noTpebutens Ha cBou TpeGoBaHus.

D,ECbeKTbI KavyecTBa ANEKTPOIHEPTNN - OTKITOHEHNA OT naeana - gendrcd Ha 5 KaTeFOpVIVIZ

rapMOHUYECKUE UCKaKEHMS

CucTtemHasi aBapus

Hu3koe unu BbICOKOe HamnpskeHve
CKayku 1 NpoBaribl HANPSHKEHNS
BbICOKOBOIbTHEIE MMMYTbChI (BCMIECKM)

Kaxgas n3 atmx npobnem c kayeCTBOM IMEKTPOIHEPIMN UMEET PasNMNYHYL0 NpUYMHY. HekoTopble
npobnembl 06513aHbl HaNMUUKIO 06LLIEV MHMPACTPYKTYpbI. HanpumMep, c6on B ceT MOXeT Bbl3BaTb
nageHne HanpshkeHnsl, KOTOpoe NOBNUSET Ha OTAENbHbLIX NoTpebuTenen, 1 Yem cepbesHee cbol, Tem
BonbLUe KONMYecTBO NOTPebuTENeN, KOTOPbIX OH 3aTPOHET; UNK, Hanpumep, npobrnema Ha yvacTke
0OHOro NOTPebunTENsi MOXET Bbl3BaTb CKAYOK HaNPsKEHWS!, KOTOPbLIN NOBMMSET Ha BCEX APYrUX
notpebuTene Tow e NoACUCTEMBI.

[Opyrue npobnemsl, kak, Hanpumep, rapMOHVKU, BO3HUKaIOT B Mpefenax Co6CTBEHHbIX yCTaHOBOK
notpebuTens n NMbo pacnpoCcTpaHsIoTCs, MMGO He PacrpPOCTPAHSIOTCS MO CETY AN BO3AENCTBUS Ha
Apyrvx notpebuteneit. Mpo6nembl ¢ rapMOHUKamMy MOXHO peLlaTh MyTeM KOMGUHUPOBAHWS NpaBumb-
HOro NPOEKTUPOBAHWS SNIEKTPOYCTAHOBKU 1 MPOBEPEHHOTO 0GOPYA0BaHMUS st UX CHUKEHWS.

MocTaBLUMKM 3NEKTPO3IHEPTUM CYUTAIOT, YTO TpeboBaTenbHblE NOTPEOUTENMN CKOpee JOMKHbI CaMu
HecTy pacxofbl N0 obecneveHnio e€ Ka4ecTBa , HeXenu OXnaaTb NOCTaBKU AMEKTPUYECTBA OYEHb
BbICOKOW «4UCTOTbI» KaXXOOMY NOTpebunTento no Bcen ceTu NoToMy, 4To nogobHoe aHeprocHabxeHne
rapaHTUMPOBAaHHOTO BbICOKOTO KayecTBa noTpebyeT 3HauYMTeNnbHOro MHBECTMPOBAHMWS B
OOMNONHUTENbHbIE CETEBbIE MOLLHOCTU K BbIrOfe OTHOCUTENBHO HEOOSbLLOrO KonmyecTsa
notpebuTenel (B CMbICINe UX KONMYECTBA, a He YPOBHsI NOTpebneHuns), Yto OyaeT HepeHTabenbHo.
Taioke COMHUTENBHO, ByAeT NN 3TO OCYLLECTBUMO C TEXHUYECKOW TOYKM 3pPEHUST B pamMKax
COBpPEMEeHHOI 0bLLEeCTBEHHON 1 3aKOHOAATENbHOW cpefbl, B KOTOPOK Mtobon noTpeduTtens, Kak
npaBuno, UMeeT NPaBo ObiTb NOAKIIOYEHHBIM K 3IEKTPOCHAGXeHWI0, a MPeanpusaTUs KOMMyHarnbHON
cdepbl MMEIOT NPaBo packanbiBaTe 4OPOrK, PUCKYS MOBPeAUTb kabenu. MNorogHele ycrnoBusi, Takue
KaK CUnbHbIN BETEP U 0bnefeHeHWe, YacTo NPUBOAAT K MOBPEXAEHUSIM HAA3EMHbIX JIVHUIA, KOTOPLIE B
noao6HbIX YCNoBKSX O4eHb TPYAHO M JONTO BoccTaHaBnueaTte. CrieqoBaTtenbHO, noTpebutens cam
HeceT OTBETCTBEHHOCTb 3a rapaHTUIO MPUEMIIEMOrO KadecTBa 3MeKTPO3Heprun, nocmaernsemol 0ns
€20 cOb6CMBEHHbIX MEeXHOI02UYEeCKUX MPOoUeccos, YTO ICHO NoApPa3yMeBAET, YTO 3TOT YyPOBEHb
KavecTBa MOXET ObITb 3HAUMTENBHO BhILLE YPOBHS, 10CMas/IseMo20 Ha rnpednpusimue NocTaBLLMKOM
3MEeKTPO3HEPIrnN.

CyLLeCTBYIOT pasHoo6pasHble TEXHUYECKUE PELLEHUs AN yCTpaHeHWsl Npobrem KkavecTBa
3HeprocHabGXeHUs UM YMeHbLLEHUSI MOCNEACTBUN NPYMEHEHNS SNIEKTPO3HEPrMM HU3KOTO Ka4yecTBa, 1
B 9TOW cchepe aKTMBHO BedyTcsl HOBble pa3paboTku 1 BHEAPSOTCS HOBOBBeAeHMs . [10 cyLlecTBy,
noTpebuTenu AOmKHbLI UMEeTh NPEeACcTaBrieHne 0 BCEM Auana3oHe JOCTYMHbIX PELLEHWIA, a Takke 06 nx
OTHOCWTENbHOI MoMb3e U 3aTpaTHOCTU. B AanbHenwmnx pasgenax AaHHoro nocobus GyaeTt AetansHo
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paccMaTpmBaTbCA Kaxaaa oTaenbHas np06nema 1N €€ BO3MOXHoe pelweHne.

Mpu npoekTMpoBaHMM NOTPEOUTENM CTANKMBAOTCS C HEOOXOAMMOCTLIO MPUHUMATL PELLEHUS MO
pa3Mepy kanuTarnbHbIX 3aTpaT NpyU pacyeTe TMna 1 NapameTpoB AOMNONHUTENbHBLIX ANEKTPUYECKMX
MOLLHOCTEN, HEOOXOAUMBIX Ars AOCTUXEHNS HEOOX0AMMOro KadecTBa aHeprocHabxeHus. K coxaneHnuto,
Kak NpaBuIio, CyLLEeCTBEHHOM MHOPMaLIMM He XBaTaeT - CTENeHb U CEPbE3HOCTL Npobem kayecTea
3NEKTPOIHEPTUM, KOTOPbIE MOTYT UCMbITEIBATE NOTPEOUTENN B ONpPedENeHHOM MECTe, NOYTK
Hen3BeCTHbI. [OCKOMbKy CTaTUCTUKM Ha 3Ty TeMy MyGrMKyeTCcs O4eHb Maro, NoTpedbuTensam kpavHe
CNOXHO 0B6cYMTaTh LieHY BO3MOXHbLIX COOEB M onpaBaaTb CTOMMOCTb YNPEXAAOLLMX MEPONPUSTUIA.
OToT Bonpoc 6onee getanbHo paccmaTtpuBaeTcs B Pasgene 2. B BenukobputaHuu, Hanpumep,
€OUHCTBEHHbIE MMEIOLLNECS OaHHbIE OT NOCTaBLUMKA 3HEPTUN, COAEPXKAT KONTMYECTBO U CPELHION
NPOAOIMKUTENBHOCTL CO0EB B NOAaYM 3MEKTPOIHEPIM, KOTOPbIE ANMNUCE GOonbLUE OAHON MUHYTHI. B
cpegHem, B 1998/99 rr., Kaxabli NOTPEOUTENDb, BEPOSITHO, CTanknaasncsa ¢ oaH1uM c6oem
ONUTENBHOCTBLIO NpUbNM3nTensHO 100 MUHYT kaxable 15 mecaueB, YTo NpeacTaBnsaeT cobon
OOCTYMHOCTb 3neKkTpocHabxkeHus B 99.98%. K coxaneHuto, npobrembl Bbi3bIBaIOT UMEHHO 3TW
ocTtaBLwuecst 0.02%. Nmetowmecs gaHHbIe O nokasaTensix 00MbLUMHCTBA NOCTaBLUMKOB BIINM3KN K CaMbIM
NyymM yudppam 3a BCH UX UCTOPUIO, NMPY 3TOM CaMble Jy4dllme U CaMble XyALUMe NOCTaBLLMKA
HaXOOATCS HAa YPOBHE, COOTBETCTBEHHO, 50% 1 200% OT cpefHel BENUYMHbBI, MOSTOMY NOMOXEHNE Aer,
BO3MOXHO, BMM3KO K Haumny4yLLeMy MOJIOXKEHNHD, KOTOPOE TOMbKO MOXHO OXUAaTh C SKOHOMUYECKOW
TOuKM 3peHusi. OgHako, criedyeT NOMHUTb, YTO 3T LMdPbl OTHOCATCSI TOMBbKO K CHOsIM, KOTOpble
ONVNUChb AoMblLUe OOHOW MUHYTbI, HO CYLLLEECTBYET HEM3BECTHOE, HO BombLuoe konmyecTBo cboes oT 0.1
0o 5 cekyHa. Bpen, npyynHeHHbI ogHUM 13 Takux c60eB, MOXKET CTOUTb CTOSbKO XKE, CKONbKO
ofHo4acoBo cboM.

Bonpoc o KopoTkux nepepbiBax U NageHUn HanpshkeHUs NogYepKMBaET pasnuyne BO B3rnsgax
nocTaBLUmMKa U NoTpeduTens. [JaHHble SBNEHUS ABNSIOTCA KPaTKOBPEMEHHbLIMY MO ONpeaeneHuto, 1
NO3TOMY CMCTEMAaTUYECKOro HabnioaeHns n permctTpaumnm, TpyaHO Aaxe gokasate GakT CyLLEeCTBOBaHWS
nofobHbIx sBNeHui. Ele 6omnee cnoxHO OTHECTU Kakue-nnbo BU3Hec-noTepy Ha CHET onpeernieHHoro
cobbITvsA. OTpacnb aHeprocHabxxeHusi MeeT 0ObIKHOBEHWE OLleHMBaTb COOM C TOYKM 3pEHUSs CTOMMOCTH
3MEeKTPO3HEPrum, KOTOPOE B pe3yrbTaTe He Obio NoCTaBneHo, B TO BpeMs kak noTpebutens
OLIeHMBAET €ro € TOYKM 3peHUst 4oxoaa, MOTEPSIHHOIO B pe3yrbTaTe NepepbiBa B NPOU3BOACTBE.
OneKTpUYECTBO - JOBOSLHO AELLEBLIN NPOAYKT, a cboii B ero nogade AnuTcs B TEHEHNE OTHOCUTENBHO
KOPOTKOro MPOMEXyTKa BPEMEHW, B TO BPEMSI Kak MOTepM Ha MPOM3BOACTBE MOTYT CTOUTb OYEHb JOPOro
(kak B cnyyae c nonynpoBOgHUKaMK), a NPOCTON U3-3a BOCCTAHOBIIEHUSI COPBAHHOIO NpoLiecca MOXeT
AnuTbcst gonro (Mpou3BoAcTBo Gymarn). Takum 0bpasom, ABe CTOPOHbI UMEIOT COBEPLLEHHO pasHble
B3rMsAbl HA 3HAYMMOCTb MaJeHUs HAaNPSBKEHWS], a Ha YPOBHE UHBECTULMIA - HA Heobxoammoe
obopynoBaHue.

O6bluHO cuuTaeTcs, YTo Gornee AnUTENbHbIE COOM - OTKMIOYEHWE STEKTPOIHEPTUM - BbI3BaAHbI
MOCTaBLLVKOM, HO, OIHAKO, OHU MOTYT Takke NPOUCXOAUTL MO NPUYMHE BbIXOAA U3 CTPOSi MECTHOTO
060pya0BaHusi, MPOBOAHWKOB UM COEAMHEHUI. TLLaTeNbHOE NPOEKTUPOBAHME C UCTIONb30BaHNEM
BbICOKOYCTOMUMBbLIX TEXHOIOMMIA MOXET CBECTY NMOCNEACTBUS 40 MUHUMYMa. 3aayeli NpoeKTUpOoBLLMKa
ABNAETCS ynpeauTernbHoe oGHapyXeHWe OTAENbHbIX TOYEK BO3MOXHbIX MPOGMEM 1 MX YCTpaHeHue ¢
MOMOLLbIO YCTaHOBKM Ay6nupytoLLero 06opyLoBaHUs UMK anbTepHaTUBHLIX MyTel CHabXeHWs, Tak,
YTOGhI NMPOLLECC MOT MPOAOIDKATLCS, HECMOTPS Ha OTAENbHbIN c6o. CUCTEMBI, KOTOPbIE
CNPOEKTUPOBaHbI NoA0GHLIM 06pa3oM, NPoLLEe 3KCMyaTUpoBaTh, U, Kak pedynbTaT, OHU Ny4lle
akcnnyaTupyroTes. O4YeHb BaxHO, YTOObI PeXuM akcrnyaTaumm Gbin pa3paboTaH Ha paHHel cTagun kak
3nemMeHT rMGKoM KOHLeNLMU NPOEKTUPOBaHUs. Pe3epBHble MoLLHOCTU 1 cucTeMbl UPS, HeoGxoanmble
[nNsi IpeofoNieHnst MOCNEACTBUIA KOPOTKOrO U ATIMTENBHOIO OTKITHUYEHUS 3MEKTPO3HEPrn, SBNSIOTCS
HeoTbeMremMbIMU 3rieMeHTamm rmbkoli cuctemel. MMGkoe npoekTUpoBaHue obeyxaaeTcs B Pasaene 4
HacTosiLLero nocoousi.

B 10 BpeMs, Kak OONbLUMHCTBO cny4yaeB nageHna HanpsaXXeHna n cboeB B nogaye ANEeKTPO3HEPIrnmn
BO3HUKAKOT B CUCTEME Nepeaayun 1 pacnpeneneHnd, I'IpO6J'IeMbI rapMoOHUMK NMOYTK BCerga BO3HUKaKT No
BUHE n0Tpe6V|Ten;|. VimeHHO rapMOHM4YeCKne TOKN Bbi3blBalOT I'IpOGJ'IeMbI B 3J1EKTPOYCTaHOBKaXx, a Korga
9TU TOKK BO3BpaLLlaloTCA K nuTaroLLen Harpyske B TO4ke o6LLero coeanHeHnsi, BO3HUKaeT
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rapmMoHu4eckoe HanpsikeHue. MNogoBHOE NCKaXKeHUE HaNPSKEHUS, UK, NO KpaHen Mepe, HeKoTopble
€ro KOMMOHEHTLI, PAcrpeaensitoTCs NO BCEN CUCTEME U COEAUHSIOTCA C (DOHOBLIMY UCKaXKEHUSIMU
rapMOHMYECKOro HanpshKeHUst, KOTOpble MPUCYTCTBYIOT B Mt0OOW cnucteMe aHeprocHabxeHus (K npumepy,
13-3a HENVHENHOCTW XapakTepuCcTUK TpaHcopmMaTopos). [yTem orpaHnyeHns Jonv rapMOHUYECKOro
TOKa, KOTOPYHO pa3speLleHo BO3BpaLLaTh B CETb NOTPEOUTENSIM, YPOBEHb UCKAXEHUS HAMNPSHKEHUS!
yAEepXMBaeTcsa B Npefenax 4onycTuMoro. BonbLUMHCTBO HaLUMOHArbHbBIX OFpaHUYeHUIA OCHOBbLIBAIOTCS
Ha Hopme anekTpocHabxeHusi Benukobputarnum (B HacTosiLee Bpems G5/4), 6biBw. G5/1. 3Ta Hopma
ycTaHoBuWNa npeaen AonycTMMOro rapMOHUYECKOTO UCKaXKEHUST HANPSKEHNS UCKITIOYUTENBHO Ha OCHOBE
cTaTucTMyeckux HabmogeHnn 3a nocnegHue 40 neT, u, B 3Ha4YUTENbHOW CTeneHu, ee TpeboBaHus
oka3sarics BepHbIM. OnpeaennTb MCTOYHUK FaPMOHUYECKNX UCKaXEHWIN MOXET OblTb HENPOCTO, 1 3TO
4YacTo NPMBOANWT K TOMY, YTO NOTPEBUTENMN BUHAT B 3TOM nocTaBLumka. OgHako Ha camom gene,
rapmMoHuyeckme npobnembl BHYTPU YCTAHOBKU PeaKO BO3HUKAKOT MO BHELUHUM NpUYMHAM -NpudrHa
noYTy Bcerga kpoeTcsi B 060pyAoBaHWM Ha MECTax U B UCMOSb3yeMoln TexHonorun. Pasgen 3
HacTosiLLEero nocobusi AeTaneHO paccMaTpuBaeT NpobremMbl FAPMOHUYECKNX CKaXKEHWUI U MYTU UX
peLueHus.

BbICOKOBOMbTHbIE NMMYMbCHbIE BCMECKM (BO3MYLLEHUS) CIy4atoTCs AOBOJILHO HacTo M Mo
NPOAOIMKUTENBHOCTM OHM ropasfo Kopode, YeM OAuWH repu. MNpuunHamu SBRaOTCS nepeknoveHne
Harpy3oK uUnv yaapbl MOSTHUU B CETU, @ TaKKe NEPEKIIYEHNE PEAKTUBHOWM HArpy3kn B LENsAX
noTpebuTens unm Ha y4actkax OgHOM 1 Ton xe Lienn. KopoTkme oguHOYHbIE UMMYILChl MOTYT UMETh
aMnNnTyay A0 HECKOMbKUX ThICAY BOSbT M Bbl3BaTb CEPbE3HBIE MOBPEXAEHUS KaK BCEN
3NEeKTPOYCTaHOBKU, TaK U NOACOEAUHEHHOTO 060pyAoBaHUs. MMOCTaBLUMKN 3NEKTPOIHEPTM 1
TENeKOMMYHMUKaLVOHHbIE KOMMaHUN NPUHUMAIOT HEKOTOPbIE YCUMUS AN FapaHTUM TOro, YToObI
paspyLmTenbHbIe MMMYbCbl HE PACNPOCTPAHUIUCE Ha «TEPPUTOPUIO» NoKynaTenen. Tem He MeHee,
Jaxke He paspyLuMTenbHble BCMECKM HaNpsPKEHNUS Takke MOyT Bbl3blBaTb Cepbe3Hble cbon 13-3a
HapyLUEeHUs1 LenocTHOCTM AaHHbIX. Obpa3oBaHve 1 BO3OENCTBME BbICOKOBOSIbTHBLIX MMMYIIbCOB
3HAUYUTENBHO CHMXKAETCS, a 3PdEKTUBHOCTE METOAOB NOAABIEHUS 3HAYUTENBHO YBENUYMBAETCS B TEX
cnyyasix, korga obecrneynmBaeTcs rpamMoTHO UCMONHEHHas U LIeNocTHas cuctema 3asemneHust. NoaobHas
cucTemMa 3a3eMeHUst 4OIMKHA UMETb MHOXECTBEHHbIE TOUKM 3a3EMIEHUS] U MHOXXECTBEHHbIE MYTH K
«3emMne» 13 noboi ToukKn, obecreunmsas Takum 06pa3oM BbICOKYHO LIENOCTHOCTb M HU3KOe NOosHoe
COMpPOTUBIIEHME B LUMPOKOM Aunana3oHe YactoT. Cuctembl 3azemreHunsi obcyxaatortcs B Pasgene 6
Mocobus.

npOGHEMbI KayecCTBa 3NEeKTPO3HEePrnm CTaBAT nepen npoekTnpoBLLMKaMmn MHOXXeCTBO BOMNMPOCOB, cambin
rmaBHbIN U3 KOTOpPbIX, nomanyﬁ, CJ'Ie,D,yPOLIJ,VIIZZ 'Hackornbko Xopouwee Ka4ecmeo sAejidemcs docmamoy4yHo
Xopowum kadecmeom?' Ha aToT BOMpPOC HEBO3MOXHO OTBETUTDb. XoTs NpPOCTO OLEeHNTb noBeaeHne
onpeneneHHoro snaa o6opy,qosaHmi npu nageHnn HanpsaXxeHna 0oCTaTo4HO NPoCTO, onpeaeneHne xe
803MOXXHOCMU BO3HUKHOBEHUA NageHna Hanps>XeHnd B onpegeneHHoM Mecte CUCTeMbl ropas3go 6onee
CNoXHad 3afgada: OHa 6y/:|,eT N3MEHATbLCA C Te4eHneM BpemMeH No Mepe NoAKMKYEeHNA HOBbIX
I'IOTpe6VITeJ'Iel7I N 3aMeHe 3J1EKTPOYCTaHOBOK. L‘|[.')GSBI:I‘-IE\IZHO CITOXHO COGpaTb Kakne-nmbo 3Haunmble
OaHHble O YyBCTBUTEJIbHOCTU O60pyﬂOBaHVIH K TaPMOHUNYECKNM NCKaXKEHUAM HanpsXeHna U gaxe K
rapMOHUYECKOMY UCKa)KEHUIO TOKa, BbI3BaHHOIO o6opy,u,03aHV|eM. Takke MHoro BOMpocoB O
COBMECTUMOCTHU 060py,D,OBaHMﬂ 7] npe,qnaraemoﬁ QNIEKTPO3HEPINN B KOHTEKCTE €€ KadvecTBa.

CyLLeCTBYIOT MEXAyHapoaHble CTaHAaPTbl, KOTOPbIE ONPEAENSIOT Npeaenbl U3MEHEHUS HAMPSHKEHNS 1
rapMOHUYECKOTO UCKaXXEHWSI HANPSHKEHUS, B Mpefienax KoTopbix 060pyaoBaHme LOHKHO
hbyHKLUMOHMpOBaTh 6Ge3ynpeyHo. Takke, CyLLeCTBYIOT CTaHAapTHbIe AOMYCKM AT1S OTKIOHEHUN
HanpsHKEHWsS! Y TAPMOHUYECKOTO UCKaXKeHUs HanpsbkeHust o6opynoBaHus noTpebutens. B ugeane, y
yKa3aHHbIX ABYX rpynn AOMYCKOB [OIDKEH CYLLECTBOBaThb OBOLLMIA «3anac MPOYHOCTM», HO MOCKOMbKY
KauyecTBO 3HeprocHaGXeHusl TPyaAHO ONpefensiTb Ha NOCTOSIHHOW OCHOBE, Takue 40MyCcKU
yCTaHaBMUBAIOTCS B CTATUCTUYECKUX KaTEropusix, a He B BUAE XECTKMX 06s13aTeNbHbIX OrpaHUYEHN.
[Ons o6ecneveHunsi xopoluero KauecTBa OnekTpo3HEPT I HEOOGXOAMM XOPOLLMIA UCXOAHBI NPOEKT
3MeKTPOYCTaHOBKYM, 3hEKTUBHOE KOPPEKTUPYIOLLLee 060opyaoBaHKe, y4acTne U COTPYOAHUYECTBO
MocTaBLUVKa, PErynsipHbIA MOHUTOPUHE U NpaBunbHas akcnnyatauus. JpyruMu crioBamu, Ans 3Toro
Heo6X0AMM LIeNOCTHbIN MOAX0A U rMyGoKoe NOHMMaHKe NMPUHLMMOB U NPakTUYECKUX acrekToB
ynyuLLIeHNs KayecTBa 3nekTpoaHeprun. Llenbto faHHoro nocobus sBnsieTcs NnpegocTaBneHye nofgoGHoro
NMOHUMaHWSI.



