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HPAKTUYECKOE 3AHSATHE Nel
HHOKA3ATEJ/IM KAYECTBA JJIEKTPOOHEPI'MU

Ilenv pabomer: o3naxomaeHue ¢ noxazameAMu  Kawecmed
INeKmposHepauu, Gopmyramu O ux paciemd, HOPMAMUBHLIMU
3HAYeHUAMU SMUX noKazameneu .

KpaTKne METOANYECCKUEC YKA3AHUHA

M3MeHeHrs XapaKTEPUCTUK HANIPSIAKEHUS SJIEKTPOIUTAHUS B TOUKE
nepeaadu EKTPUUECKON SHEPTUU MOJIb30BATEI0 AJIEKTPUUECKON CETH,
OTHOCSIIIIUXCS K YaCTOTE, 3HAUCHUSIM, (DOpME HANPSIKEHUS U CUMMETPUU
HampsDKEHUd B Tpex(a3HbIX  CHUCTEMaxX  BJIEKTPOCHAOKEHMS,
NOAPA3ACISIOT Ha JIBE KaTEropuud - MPOAOKUTEIbHBIE W3MEHEHUS
XapaKTEPUCTUK HANPSKEHUS U CITydaliHble COOBITHS.

[IponomKuTENbHBIE W3MEHEHUS XapPAKTEPUCTUK HaNpPsHKEHUs
AIEKTPONUTAHUSA TMPEACTABIAIOT COOOM  JJIMTENbHBIE OTKJIOHEHUS
XapaKkTEPUCTUK  HAIpPsSOKEHUs] OT  HOMHUHAJBHBIX  3HAUYEHUH U
OOyCJIOBJIECHI B OCHOBHOM HW3MEHEHMUSIMU HArpy3Ku WM BJIUSHUEM
HEJIMHEUHBIX HATPY30K.

Cny4daitHple COOBITHSL TPEACTABISAIOT COOOM BHE3aIllHbIE U
3HAUYUTENIbHbIE W3MEHEHHS (OPMBI HANPSIKEHUS, NPUBOASAIIME K
OTKJIOHEHHUIO €ro mapaMeTpoB OT HOMHUHaJIbHBIX. J[aHHBIE WM3MEHEHUS
HalpsKEHUs, KaK  [PaBWIO, BBI3BIBAIOTCA  HEMPEACKa3yeMbIMU
COOBITUAMM (HAIpPUMEP, NOBPEKICHUSIMU 000PYIOBAHUS MOJIb30BATEIS
AIEKTPUUYECKOW CETH) WM BHEUIHMMH BO3JCUCTBUAMM (HANpUMeED,
NOTOAHBIMU YCIIOBUSIMU WJIM JEHCTBUSIMU CTOPOHBI, HE SBJISIOLICHCS
M0JIb30BATEIIEM AJIIEKTPUUECKOU CETH).

[IpuMeHUTENBHO K MPOIOKUTEIIbHBIM U3MEHEHUSM
XapaKTEPUCTUK HAIPSKEHUS SJICKTPOIUTAHUS, OTHOCSIIMXCS K YaCTOTE,
3HAYCHUSIM, (OpME HaNpsHKEHUS] M CUMMETPUU  HANPSIKEHUR B
Tpex(a3HbIX CHUCTEMaxX YCTAHABJIMBAIOTCSA IOKA3aTeId U  HOPMBI
KadecTBa aiekTpodHepruu (K9).

OTKJIOHEHUE YaCTOTHI

IToxazarenem KO, oTHOCAIIMMCS K 4YaCTOTE, SIBISECTCS OTKIOHCHUE
3HAQYEHUSI OCHOBHOM 4YacCTOThl HAIpPSDOKEHUS DAJEKTPONUTAHUS  OT
HOMUHaJIbHOTO 3HaUeHus Af, '



A =f-f . (1)

nom

rIe f - 3HaueHUWE OCHOBHOMW YaCTOThl  HaMPsHKEHUS
m

AJIeKTponuTanus, ['1;

f - HOMHWHAJIBHOC 3HAUYCHHUC HaCTOThI HaIIpsoKCHUA
nom

anekTponurtanus, S0 ['m.

MenjeHHble M3MEHCHHUS HANPSOKCHUS DJICKTpONUTaHUsA  (Kak
MpaBWIO, MPOAOJIKUTEIIBHOCTRIO OoJjiee 1 MHH) OOYCIIOBJIEHBI OOBIYHO
M3MEHECHUSIMU Harpy3KH JICKTPUUECKOM CETH.

ITokazaremsimu KO, oTHOCAIMMUCS K MEIOJICHHBIM HW3MEHEHUSIM
HANPSKEHUs  DIICKTPONMTAHMSA, SABIAKOTCA oTpuuarenbHoe oU., wu
MON0XKHUTENbHOE OU(;) OTKIIOHEHUS HAIPSKEHUS DJIEKTPOIIUTAHMSA B
TOYKE TMepeaayd »dJECKTPUUYECKOW DSHEPrUM OT HOMHUHAJIBHOIO WM
COTJIACOBAHHOI'O 3HaueHusl, %o:

oUw =[(Up - Un )/ U] 100; (2)

Uy = [(Un) - Up)/Up]-100; 3)

rie Un (), Ume)y - 3HAYEHUS HANpPSODKEHHS DJIEKTPOIMTAHUS,
MenbIue Uy u 0ombime Uy,

Uy - HampsskeHue, paBHOE CTAaHAAPTHOMY HOMHUHAJIBHOMY

HanpsikeHuto U, WIH COrIaCOBAaHHOMY HampsbkeHuto U, .

OnuHouHbIE OBICTPHIE W3MEHEHHUSI HANPSKEHUS BBI3BIBAIOTCS B
OCHOBHOM PE3KUMU HM3MEHEHUSIMU Harpy3Kd B 3JIEKTPOYCTAHOBKAaX
noTpeduTenei, NePeKIIOUCHUSIMUA B CUCTEME JINOO HEUMCITPABHOCTSIMU U
XapaKTEepU3YIOTCS  OBICTPBIM  TEPEXOJ0OM  CPEIHEKBAAPATUYECKOTO
3HAQUYEHUSl HAaIpSKEHUS OT OJHOTO YCTAaHOBUBIIETOCS 3HAYEHUS K
APYroMmy.

OOBIYHO OJMHOYHBIE OBICTPHIE W3MEHEHHUSI HAIpSIKEHHUS HE
NPEBBIIAIOT 5% B JIEKTPUUYECKUX CETAX HU3KOTO HanpskeHus u 4% - B
AIEKTPUUYECKUX CETIX CPEAHEro HaIpPSHKEHHs, HO WHOI/A M3MEHEHMS
HanpsKEHUs ¢ MaJol IPOAOJLKUTENBbHOCTBRIO 10 10% U, u no 6% U,
COOTBETCTBEHHO MOT'YT ITPOMCXOJIUTh HECKOJIBKO Pa3 B JICHb.

["apMOHMYECKHE COCTABIISIIOLINE HANPSIKEHUS OOYCIIOBIICHBI, Kak
NPaBUJIO, HETMHEWHBIMH HArpy3Kam MOJb30BaTEIEH 3JICKTPUUECKUX
CeTel, TMOJKIIYaEMbIMU K DJEKTPUUECKUM CETSM  Pa3IU4YHOrO
HanpskeHus. ['apMOHMYECKHE TOKH, MPOTEKAIOIIHE B AJIEKTPUUYECKUX
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CeTAX, CO3Jal0T NAJCHHS HANPSHKCHWM Ha TMOJIHBIX CONPOTHBIICHUSIX
DIEKTPUYECKUX CETEW. ['apMOHMYECKHE TOKH, MOJHBIE CONPOTHUBIICHUS
DIEKTPUYECKUX CETEH W, CIEAOBATEIBHO, HANPSHKEHUS TAPMOHUYECKUX
COCTaBJSIIOIIMX B TOYKAX MEPENAYM  DJIEKTPUYECKOM  DHEPTUH
U3MEHSAIOTCS BO BPEMEHMU.

[Tokazarensmu KD,  oTHOCAIIMMHCA K  TapMOHHYECKHM
COCTaBJISIFOIIMM HaIpPsKEHUS SIBIISTFOTCS :

- 3Ha4YeHUs KOA()PUIMEHTOB TapMOHMYECKUX COCTABJISIOIINX
Hanpsokenuss 10 40-ro mopsaaka Ky, B INPOLEHTAX HANPSHKEHU
OCHOBHOM TapMOHMYECKOW cocTaBisAwomen U; B TOUke mepenadu
DJIEKTPUYECKOU DHEPTUY;

- 3HAQYEHUE CYMMapHOro Ko3(ppuuueHTa TrapMOHUYECKUX
COCTaBJISIIOIIMX HAMNpPSDKEHUST (OTHOILLIEHUS CPEIHEKBAAPATUYECKOTO
3HAQYEHUsSI CYMMbI BCEX TapMOHMYECKMX cocTaBisiromux 10 40-ro
nopsiika K CPENHEKBAJIpPaTUYECKOMY  3HAQYEHUIO  OCHOBHOM
coctapiisitoiiel) Ky, % B TOUke nepeaadyu IEKTPUUECKON SHEPTHUHU.

[Tokazarensmu K3, oTHOCAIIMMUCS K HECUMMETPUN HANIPSKEHUN
B Tpex(a3HbIX cHUCTEMaX, SBISIOTCA KOI(DPUUHUEHT HECUMMETPUU
HaIpsKEHU 10 00paTHOM MOCIeN0BATENbHOCTH Ky U KO3 (UIIMEHT
HECUMMETPHUHU HAIPSKEHUM 110 HYJIEBOM MTOCIIEI0BATEIbHOCTU Koy .

Jns  ykazaHHbIX Mokazaresie KD ycTaHOBIEHBI Cleayromume
HOPMBI:

- 3Ha4YeHus KOI(P(PUIIMEHTOB HECMMMETPUU HAIPSHKEHUN 110
oOpaTHOM MOCNEAOBATENBHOCTU Koy U HECUMMETPUU HANPSHKEHUH IO
HYJIEBOM TOCJIEIOBATENBHOCTA Koy B TOUKE MEPEAAUYU DICKTPUUECKOU
DHEPIUHU, YCPEIHECHHbIE B MHTEpBaje BpemMeHW 10 MUH, HE JTOJKHBI
npeBbiath 2% B TeueHue 95% BpeMeHU HHTEpBaa B OJIHY HEEIIO;

- 3Ha4YeHUs KOI(P(PUIIMEHTOB HECUMMETPUU HAINPSHKEHUN 110
0o0OpaTHOM MOCIEAO0BATEILHOCTH Ky W HECMMMETPUM HAIPSKEHUM 1O
HYJIEBOM MOCJIEIOBATENBHOCTH Koy B TOUKE MEPEAAYN DIICKTPUUECKOU
DHEPIUHU, YCPEIHECHHbIE B MHTEpBaje BpemeHH 10 MUH, HE TOJKHBI
npebimath 4% B Teuenune 100% BpeMeHN HHTEpPBAIA B OJIHY HEJIEIIO.

Iopsiiok BbINOJIHEHNST PA00THI
1. O3HakoMUTHCS ¢ mokazareiasamu KD.

2. 3yuuth opMyIibl 711 UX pacyera.
3. 1o 3agaHHBIM JaHHBIM ONPEACTUTH 3HAUCHUS MoKazartenen KO.



4. CnenaTh BBIBOJBI O JONMYCTUMOCTH HaWJEHHBIX 3HAYCHUI
nmokasarejeit KD.

KonTposbHbIe BONPOCHI

1. YUto Takoe KayecTBO AJIEKTPOIHEPTUH?

2. Jlnga  KakuxX CHCTEM  YCTAaHABJIMBAIOTCS  IMOKa3aTeiu
HECUMMETPUH HAPSHKEHUH.

3. Kak onpenensieTcst OTKIIOHEHHUE YaCTOThI?

4. Kak onpenensiercs HECUHYCOUTAIbHOCTh HANIPSKCHUS !

5. UTO OTHOCHUTCSl K CIIy4ailHbIM COOBITHSIM IPU PACCMOTPEHUU
K3?



HPAKTUYECKOE 3AHATHUE Ne2

OBPABOTKA SKCHHEPUMEHTAJIBHBIX
NCCIEJOBAHUU KAYECTBA JIEKTPOOHEPI'UU

Ilenv  pabomwr:  o3nakomieHue ¢ IKCHEPUMEHMATLHBIMU
UCCTe00BAHUAMU KAYeCmBd INeKmMpodIHepeUuu, 00pabomKou OaHHbIX
IKCNEPUMEHMO8, MPedOBAHUAMU K CPeOCEAM UMepeHULL.

KpaTKne METOANYCCKHUEC YKA3aAHUHA

HopMatuBHbBIE JTOKYMEHTHI YCTAHABIMBAIOT ISl  KaXKJIOTrO
u3mepsiemoro rmokazatenss KO Tpu kiacca xapaKTEpHUCTHK Ipolecca
usmepenus — A, S u B (manee — kmaccel A, S, B).

Kinacc A mpumeHsrOT, eciu HeoO0XOJUMO IMPOBEACHUE
TOYHBIX H3MEPEHUM, Hanpumep, MOpu IPOBEPKE COOTBETCTBUS
CTaHJapTaM, YyCTaHAaBIUBaIOIIMM HOpMbI KD, Tpu BBHINIOJTHEHUU
YCJIOBUU JOTOBOPOB.

Kiacc S npumeHsitoT mpu NpOBEACHUU OOCIEAOBaHUN H
onieHke KD ¢ ncnoip30BaHMEM CTAaTUCTUYECKUX METOJIOB, B TOM YHCJIE
IpyU OTPAHMYCHHON HOMEHKJIAType MOKa3aTeleH.

Knacc B yctaHoBiIeH /il TOro, 4toObl H30€XaTh IPU3HAHUS
CPEICTB U3MEPEHUN MHOTHX CYIIECTBYIOIIMX THUIIOB YCTapEBITUMH.

[IpoBenenne u3mepeHuii no kiaccy A.

B kadecTBe OCHOBHOrO HHTEpBajia BPEMEHHM IPU HU3MEPEHUSX
noKazaTesen KD, xapakrepu3yrommxcsi CpeaHEeKBaApaTUUECCKUM
3HaYeHUEeM  (OTHOCSIIUXCS K  HampsHKEHWIO, TapMOHUKaM |
MHTEPrapMOHUKAM, HECUMMETPUU HaNpsSHKEHUM, YCTaHOBHUBIIEMYCS
OTKJIOHCHHWIO HAaINpsDKeHUsT B cucTeMax dJiekTpocHaOxkenus 50 I'n),
JOJDKEH OBITh NPUHAT MHTEPBAJ JUIMTEIbHOCTHIO 10 mepuomoB yist
CHUCTEM JJIEKTpOocHa0xeHus: yactoron 50 I'm.

Pe3ynbpTaThl M3MEpPEHHWM Ha OCHOBHBIX HHTEpPBajaX BPEMEHHU
3aTeM OOBEAMHAIOT JJIsi TIOJyYEeHHMs 3HaueHWi mokaszarened KO ms
TpeX pa3JIUYHBIX YBEJIMYEHHBIX WMHTEPBAJIOB BpEMEHM (Jajiee —
00beIMHEHHBIC UHTEPBAJIbI):

- 3 ¢ (150 mepuom0oB AJIsI CUCTEM DJICKTPOCHAOKEHHSI YaCTOTOM
50 I

- 10 Mumn;



- 24,

3a 3HAYE€HHUE BEIMYMHBI HAa OOBEIMHEHHOM HWHTEPBAJE BPEMEHHU
OPUHUMAIOT  3HAYCHUE, paBHOE  KOPHIO  KBaJpaTHOMY W3
cpeaHeapru(pMEeTUUECKOro 3HAUCHHSI KBAIPATOB BXOAHBIX BEJIMUHUH.

3HaueHUE BEIMYMHBI Ha O0BEIMHEHHOM WHTEpBaj€ BPEMEHHU 3 C
(150 nmepuoaoB) mosiy4aroT OOBEAMHEHUEM MSATHAAIATA PE3yJIbTaTOB
MU3MEPEHUII Ha OCHOBHBIX MHTepBajiax BpemeHu (10 mepuomos).

3HaueHUE BEJIMYUHBI Ha OOBbEIMHEHHOM HWHTepBasie BpemeHu 10
MUH  TOJYy4YaloT OOBEIMHEHUEM  pPE3yJbTaTOB  M3MEPEHHN  Ha
OCHOBHBIX HHTepBaJax BpeMeHu 10 mnepuonos. IIponmycku mexmy
WHTEpBAJIaMU BpeMeHu 10 mepro10B HE JOIMYCKarOTCS.

3HaueHUE BEIMYMHBI HA OOBEIUHEHHOM WHTEpBAJE BPEMEHU 2 4
NoJIyyaroT oOObeAMHEHHEM 12 pe3ysbTaToB U3MEpPEHUN Ha
00beIMHEHHBIX 10-MHUHYTHBIX MHTEPBaIaX BPEMEHHU.

Jns kjmacca S NpUMEHSIOT alrOpUTM OOBEIMHEHUS! PE3YIbTAaTOB
U3MEPEHNI, YCTAHOBJICHHBIN JIJIS KJacca A.

AJropuT™M 00BEAMHEHUS PE3yJbTAaTOB M3MEPEHUH i Kiacca B
yCTaHaBIMBAET U3roropurens CH.

HeonpeneneHHOCTh M3MEPEHUS TEKYIIETO BPEMEHU IS Kiacca A
HE JOJDKHA mnpeBbliath + 20 MC Opu  U3MEPEHUAX B CHUCTEMAax
AJeKTpocHaOxeHusa 4vactotod 50 I’ HE3aBUCUMO OT JJIMTEIHLHOCTH
00BbEIMHEHHOTO UHTEPBAja BPEMEHHU.

JlanHoe TpeOoBaHME K M3MEPEHUIO TEKYIIEro BPEMEHH MOMKET
ObITh  BBINOJHEHO, HANpUMEp, C MPUMEHEHUEM  MPOLEAYpPbI
CUHXPOHU3ALUN, EPUOIUYECKA MPOBOJUMON BO BpPEMsI U3MEPEHUM, C
nomouipro npueMHuka cucreM [JIOHACC, GPS wm nmyrem npuema
PaJIMOCUTHAJIOB TOYHOT'O BPEMEHH.

HeonpeneneHHOCT U3MEPEHUST TEKYLIETO BPEMEHU IS Kilacca S
HE JIOJDKHA TpeBbIIATh + 5 ¢ 3a 24 4. HeonpeneneHHOCThs U3MEPEHUS
TEKYIIEr0 BPEMEHU U METO]I ONpPEACICHUsI 00bEANHEHHBIX UHTEPBAIOB
st kjacca B (mpu ux Hanuuuu) yctaHaBiauBaeT u3rorosurens CU.

Bo Bpems 1mpoBasia HanpsoKEHUs, MEPEHANPSIKCHUS WM
OpEPbIBAHUSL HANPSHKEHUS! alllTOPUTM, TMPUMEHSEMbIA MPU U3MEPEHUU
apyrux mnokasareneid KO (Hampumep 4acTOThl), MOXET NPUBECTH K
HEJJOCTOBEPHOMY  pe3yipTary.  MapKupoBaHHE pPE3yJbTATOB
U3MEPEHUI T03BOJISIET H30€XaTh ydeTa E€JUHCTBEHHOTO COOBITUS
Oojee yeM OJIMH pa3 Uil Pa3IMUHBIX MOKa3areiell (Hampumep ydera
€AMHCTBEHHOI'O IMPOBAJIA HANpPSHKEHUSA, KAK OJHOBPEMEHHOIO IpOBajia
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HaIpSKEHUSI U OTKJIOHEHHUS YacTOThI) U IMOKa3aTh, YTO OOBbEIMHEHHOE
3HAYEHUE MOXKET ObITh HEJJOCTOBEPHBIM.

MapxkupoBaHue€ NPOBOIAT TOJIBKO IIPU BO3IAECHCTBUU IPOBAJIOB
HalpsOKEHUs,  NEPEHANPSHIKEHUM W NPEPhIBAHMM  HANPSIKEHUS.
BrisiBiieHHE TIPOBAJIOB HANPSKEHUS M TNEPEHANPSKEHWM 3aBUCUT OT
NOPOrOBBIX 3HAYEHUM, YCTAHOBICHHBIX B CH, OKa3bpIBAIOIIMX BIIUSHHE
Ha MPUHATUE PEUICHHS O TOM, KAKUE JAHHBIE TOJKHBI MAPKUPOBATHCS.

MapxupoBaHU€E BBINOJHAKT IIPU MNPOBEIACHUU U3MEPEHUN C
XapakTEPUCTUKAMH IIPOLIECCA M3MEPEHUA KJIACCOB A M S moKazareneu
KD, oTHOCsIIMXCA: K 4acTOTe, 3HAUCHUIO HaIpsDKeHUs, 103¢ Quirkepa,
HECUMMETPUHM  HaIpPSHKEHUM, TapMOHHMKAM M HMHTEPrapMOHHKaM
HalpsHKEHUs,  HaNpsHKEHWSM CHTHAJIOB TIEpeadyd JAaHHBIX W IPH
U3MEPEHUSIX  OTPULATEIIBHOTO M MOJIOKUTEIBHOTO  OTKJIOHEHUS
HaIpsHKCHUS.

IHopsiiok BbINOJIHEHUSI PA00THI

1. [Io 3amaHHBIM MPENOJABATEIEM JTAHHBIM MPOU3BECTHU
Oo0ObEIMHEHUE pe3yJbTaTOB H3MepeHui mnokazatens KD (mampumep,
4acTOThI) JUIsl UHTEPBaja BPEMEHHU, PaBHOTO 3 C.

2. IloBTropuTh 0.1 111 IPYruX MHTEPBAIOB BPEMEHH.

3. IloBroputh 1.1 M .2 st ppyrux nokaszarenen KO.

4. TIpoBecTn 00pabOTKY TaHHBIX U3MEPEHUH JJIsI 10361 (PIIUKEpa.

KonTposibHbIE BONIPOCHI
1. Kraccel npoBeneHus N3MEPEHU.
2. Paznnuus MexIy KilacCaMH IPOBENCHUS N3MEPEHUM.

3. TpeboBaHus K HEONPEIETCHHOCTH U3MEPECHUI.
4. TpeboBaHUs K UBMEPEHUSIM TEKYIIETO BPEMEHHU.
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HPAKTUYECKOE 3AHATHUE Ne3

PACUYET MMOKA3ATEJEIl KAUECTBA
YJIEKTPODHEPTUU MO DKCNEPUMEHTAJBHBIM
JTAHHBIM

Ilens  pabomwi:  o3HakoMieHue ¢ MemooamMu  pacuema
nokaszamejneu Kayecmea IAeKmpOodIHepeUu Nno IKCNEPUMEHMAIbHbIM
OaHHbIM U OnpedeneHue 00Ny CMUMOCHU NOJYYEHHbIX SHAYEHUI .

KpaTKne METOANYCCKHUEC YKA3aAHUHA
OTKJIOHEHHUE 3HAYCHUA OCHOBHOH HaCTOThI HaIIpsKCHUA

AIICKTPONUTAHUS OT HOMHHAIBHOTO 3HaueHus Af , 'l onpenensercs mo
cieaywouien gpopmyie:

A =Ff - 1
= uom (1
9IS f - 3HaueHUWE OCHOBHOMW YaCTOThl  HaMPSHKEHUS
m
AJIeKTponuTanus, ['1;
f -  HOMHUHAQJIbHOE€ 3HAYEHUE  YaCTOTHl  HANPSIKEHUS

nom

anekTponurtanus, S0 ['m.

JUIs OTKJIOHEHHWSI 4YacTOThl YCTAaHOBJIEHBI CIIEIYIOLIME HOPMBI:
OTKJIOHEHUE YaCTOThI B CUHXPOHU3UPOBAHHBIX  CHUCTEMax
AIIEKTPOCHAOXKEHUSI HE NOHKHO mpeBbimiath +/- 0,2 I'u B Teuenue 95%
BpPEMEHHM HHTEpBasia B oAHY Hexento u +/- 0,4 I'm B teuenne 100%
BPEMEHU UHTEPBAJa B OAHY HEEIIO.

[Ipn omieHKE COOTBETCTBHS AJIEKTPUUYECKOW sHEprum Hopmam KO,
OTHOCSIIIIUMCSL K YacTOTE€, JOJDKHBI OBITh MPOBEICHBI M3MEPEHUS IO
I'OCT 30804.4.30, knacc A, mpu 3TOM MapKHPOBAHHBIE JAHHBIC HE
YUUTHIBAIOT.

OrpunarensHoe dU.y m mnonoxurenbHoe OUyy OTKIOHEHHSA
HAIpSKEHUST DJIEKTPONUTAHUS B TOUYKE TNE€peAauyd dSJIEKTPUUECKOM
HHEPruy OT HOMUHAJIBHOI'O WX COIJIACOBAHHOIO 3HaYeHus, %o:

oUw =[(Up - Un)/Us]-100; (2)
Uy = [(Un) - Up)/Up]-100; 3)
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rae Un (), Un) - 3HaYEHMs HANPSDKEHMs DJIEKTPONUTAHMS, MEHBIINE
Uy u 6onbiue Uy, ycpeHEHHbIE B UHTEpBaje BpemeHu 10 MuH;

Uy - HampsskeHue, paBHOE CTAaHAAPTHOMY HOMHUHAIBHOMY
HanpspkeHuro U, WY COTIAaCOBAHHOMY HamnpsbkeHuto U, .

[TonoxuTenpHbIE U OTPULIATENBHBIE OTKIIOHECHHS HAIPSKECHUS B
TOYKE MEPEAAdM EKTPUUECKON SHEPIUU HE NOJDKHBI ITpeBbiath 10%
HOMHUHAQJIBHOTO WJIM COTJIACOBAHHOTO 3HAYEHUS HAIPSKCHUS B TCUCHHE
100% BpeMeHu MHTEpPBAJIA B OHY HEJIEIIIO.

["apMOHMYECKHE COCTABISAIONINE HANPSHKEHUS ONPEIEIAIOTCS KAK:

- 3Ha4YeHUs KOA(DPPUIMEHTOB TapMOHMYECKUX COCTABJISIOIINX
Hanpsbkenuss 10 40-ro nopsaaka Kyy,) B NPOLEHTAX HANPSHKEHUA
OCHOBHOM TIapMOHMYECKOW cocTaBiswomen U; B TOUke mepenadu
DJIEKTPUYECKOU DHEPTUY;

- 3HAQYEHUE CYMMAapHOro KoO3(ppuUHMEHTa TrapMOHUYECKUX
COCTaBJISIIOIIMX HAMNpPSDKEHUS] (OTHOILLIEHUS CPEIHEKBAJAPATUYECKOTO
3HAQYEHUsSI CYMMbl BCEX TapMOHMYECKMX cocTaBipromux 10 40-ro
nopsiika K CPEIHEKBAJApPaTUYECKOMY  3HAYEHUIO  OCHOBHOM
coctapiisitoiiet) Ky, % B TOUke nepeaadyu IEKTPUUECKON SHEPTHUHU.

KoadpduimeHT n-oif rapMOHMYECKOW COCTABIISAIONICH HAIPSKEHUS
pPacCUHTHIBACTCS KaK OTHOLICHHWE JECUCTBYIOLIETO 3HAYECHUA N-U
TapMOHMKHM K JICUCTBYIOLIEMY 3HaUeHUIO U NepBOW rapMOHUKMU:

U
KEJ"(H,J =_H.J.’00”0l
UI
Cymmapubii  K0O3(QPUIMEHT TapMOHUYECKUX  COCTaBJISIONMIMX
HamnpsKCHUsT ONPEAECIACTCS KAK OTHOIIEHHUE JECHCTBYIONIECTO 3HAYCHUSA
BBICIIUX TapMOHMK K JIEMCTBYKOUIEMY 3HaueHut0 U] OCHOBHOWU
TapMOHUKMU:

——100%:>

rie N — nopsaok (HOMep) MOCIEOHEH U3 YUYHUTBIBAEMBIX BBICHINX
rapMOHUK.

['OCT 32144-2013 ycTtaHaBiauBaeT caeaAyromue TpeOOBaHUS:

a) 3HaueHUs KOI(DPUIMEHTOB TAPMOHMYECKUX COCTABJISIOIIMX
HanpsuKenus Ky, yCpeJHEHHble B uMHTEpBase BpemeHu 10 muH., HE
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JOJDKHBI TIPEBBINIATh 3HAYEHUM, YCTAaHOBJICHHBIX B Tabiumax 1-3, B
TeueHue 95 % BpeMeHn MHTEpBaJia B OJIHY HEEIIO;

0) 3HaueHUs KOAP(PPUIIMEHTOB TapMOHMYECKUX COCTABJISIOMINX
HanpsuKenus Ky, yCpeaHeHHble B uMHTepBasne BpeMmeHu 10 muH., He
JOJDKHBI TIPEBBIIIATh 3HAYEHUM, YCTAaHOBJIGHHBIX B Tabiumax I11-—
I13, yBenuuennsix B 1,5 pasza, B teueHue 100 % BpeMeHM Kaxa0ro
NEPUO/Ia B OJIHY HEEIIO;

B) 3HAYEHUS CYMMApHBIX KO3(P(UIMEHTOB TapMOHUYECKUX
COCTaBJISIIOIIMX HaNpsKeHUs Ky, yCpeAHEHHbIE B WHTEPBAJIC BPEMEHHU
10 MuH., HE TOTKHBI MPEBBIIIAThL 3HAYCHUHN, YCTAHOBJICHHBIX B TAOJIHUIIC
I14, B Teuenue 95 % BpeMeHU UHTEpBaa B OJIHY HEEIIO;

r) 3HAYCHHS CYMMApHBIX KO3(P(UIIMEHTOB TapMOHUYECKUX
COCTaBJISIIOIIMX HaNpsKeHUs Ky, yCpeAHEHHbIE B WHTEPBAJIE BPEMEHHU
10 MuH., HE TOKHBI MPEBBIIIAThL 3HAYCHUHN, YCTAHOBJICHHBIX B TAOJHUIIC
I15, B Teuenune 100 % BpeMeHu UHTEpBAIA B OJIHY HEJEIIO.

Koappuunentsl HeCUMMETPUN HaNpsKEHUN 1Mo oOpaTHON Kyy U
HyJIeBOU K MOCIEA0BATENBHOCTH PACCUUTHIBAIOTCS MO (POpMynam:

Ul{l] .
K, = 100 %

2U

(1)

@U{}(I!
K(]U = U—IOU % b
(1)

rne U,qy u Upyy — COOTBETCTBEHHO JEWCTBYIOLIUME 3HAYCHHA
HaIpsKEHU 0OpaTHOW M HYJIEBOM MOCIEA0BATEILHOCTH MO OCHOBHOM
4acToTE;

Uiqy — JEHUCTBYIOIEE  3HAYCHUE  HANPSDKEHUS  MPSMOK
MOCJEA0BATEIILHOCTH IO OCHOBHOW YaCTOTE.

Hns  noxkaszarenen KD, xapakTepusyrOlMX HECUMMETPHUIO
Tpex(a3HOW CUCTEMBbI HAPSHKEHUH, YCTAHOBJICHBI CIAEAYIOIINE HOPMBI:

— 3Ha4YeHus1 KO3(P(DUIIMEHTOB HECUMMETPUHU HANPSKEHUN 110
oOpaTHOM MOCHEAOBATENBHOCTH K>y I HECUMMETPUU HANPSHKEHUH 110
HYJIEBOM TOCJIEIOBATENBHOCTH Koy TOYKE NEpPeNayd >SICKTPUUYECKOU
DHEPrUH, YCPEOHCHHBbIE B MHTEpBaje BpeMeHM |0 MUH., HE IOJKHBI
npeBbIaTh 2 % B TeueHue 95 % BpeMeHU UHTEpBAJIa B OJIHY HEJEIIO;

— 3Ha4YeHusi KO3(P(DUIIMEHTOB HECUMMETPUHU HANPSKEHUN 110
oOpaTHOM MOCNEAOBATENBHOCTU Koy U HECUMMETPUU HANPSHKEHUH IO
HYJIEBOM MOCIIEA0BATEIBHOCTH Koy B TOUKE NEPEAAYU SICKTPUUYECKOU
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SHEPruu, YCpPEIHCHHbIE B HHTEpBajc BpeMeHU 10 MUH., HE OKHBI
npesbimath 4 % B Teuenue 100 % BpemeHHn MHTEpBaAJIa B OAHY HEIEIIO.

IHopsinok BbINOJIHEHUSI PA00THI

1. Ins 3amaHHBIX NPENOJaBATENIEM SKCIEPUMEHTAIBHBIX TaHHBIX
BBITIOJIHATH PACYET COOTBETCTBYIOIINX ITOKazarenen KO.

2. OnpenenuTh NOMYCTUMOCTh HaIEHHBIX moKa3aTenen KO.

3. IToBTOpUTSH 1.1, M.2 U151 APpyTOrO HAOOpa AAHHBIX.

KonTposibHbIE BONIPOCHI

1. 3nauenus orknoHeHus yacTotsl cornacHo ['OCT 32144-2013.

2. 3HayeHHUSI MEUICHHBIX W3MCHEHUW HaNpsHKEHUsI COIrJIACHO
I'OCT 32144-2013.

3. 3HaueHus IOKa3aTeyeu KD, XapaKTePU3YIOLINX
HECHUHYCOMAIBHOCTDH HanpsixeHus cornacHo ['OCT 32144-2013.

4. 3nauenns nokasarenen KO, xapakTepu3yromyx HECHUMMETPHUIO
HanpspkeHus cornacHo ['OCT 32144-2013.
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HPAKTUYECKOE 3AHATHUE Ne4

OINPEJAEJIEHUE ITOTEPb MOIIIHOCTHU B OCHOBHBbIX
JJIEMEHTAX CUCTEM JIEKTPOCHABKEHUSA

Ilens pabomwl: u3zyuenue cnocob6os onpeoeieHus nomepb
MOWHOCMU 8 DJIEMEHMAX CUCTNEM INEeKMPOCHAOHCEHUL.

KpaTKne METOANYCCKUEC YKA3aHU.

@aKTHUYECKUE MOTEPU MOIIHOCTH U JIEKTPOIHEPTUU MOTYT OBITh
pa3zieNeHbl Ha YEThIPE COCTABIISIOIINE:

1) TexHUYeCcKHe TOTEPU DIEKTPOIHEPIHUH, OOYCIOBICHHbIE
¢u3nyecKuMM ~ TIpolieccamMH, — NPOUCXOASIIMMU  TpU  [epeaaye
AIEKTPOIHEPTUU TIO IJIEKTPUUYECKUM CETSM UM BBIPAXKAIOIIUMUCS B
npeoOpa3oBaHUU YaCTH AJIEKTPOIHEPTUH B TEIUIO B AJIEMEHTAX CETEH;

2) pacxoj 3JEKTPOIHEPTHH Ha COOCTBEHHBIE HYK/bI MOACTAHILINM,
HEOOXOMUMBIM it oOecriedeHusT  pabOThl  TEXHOJIOTHUYECKOIO
000OpYIOBaHMS TOJICTAHIIMI U KUZHEACSITEIbHOCTH OOCTY>KHUBAIOIIETO
nepcoHaIa. 10T pacxo perucTpupyercs CUETUHKAMH,
YCTAaHOBJIEHHBIMU  Ha  TpaHcdopMmaTopax  COOCTBEHHBIX  HYX]
MOJICTAaHIIUM;

3) moTepu 3NEKTPOIHEPTUU, OOYCIOBJICHHBIE MOTPEUIHOCTSIMU €€
U3MEpEeHUs (HEAOYUET 3JIEKTPOIHEPTUU, METPOJIOTHUECKUE TOTEPH ).

CyMMa 53THX COCTaBJISIIOIIMX XOPOLIO OIMKMCHIBAETCSA TEPMHHOM
TEXHOJIOTMYECKUE MMOTEPH.

Harpy3ouHble morepu akTHUBHOM MoIIHOCTH AP B TpexdazHom
AJIEMEHTE CHUCTEMbI 3JIEKTPOCHAOKEHHUSI C CONMpPOTUBICHUEM (a3bl R u
TOKOM B (haze I onpeaensitoT mo hopMmyiie:

AP=3FR. (1)

C y4eToM COOTHOLICHWW MEXKAY MOJHOM  MOIIHOCTBIO,
nepeaBaeMor 1Mo 3JEMEHTY ceTh S, TokoM B (asze [ U JUMHEUHBIM
HanpspkeHueM U ¢opmyna Jyisi Harpy3O4HbIX IOTEPb MOXKET OBbITh
3alicaHa B CICIYIONIUX BUIAX:

S? P*+0° P’ (1+1tg¢?)
AP=2_R=""T¥X p_ 89 IR
U U U

) (2)
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rae P u ( - akTMBHAas W PEAKTUBHAS MOIIHOCTH, IEPEIABAEMBIE IO
AJIEMEHTY CUCTEMBI 3JIEKTPOCHAOKECHHUS;

tge - KO3 PUUKUEHT peaKTUBHON MOIITHOCTH.

B ¢dopmyne (2) Bce BeaMYuHBI M3MEHSIOTCA BO BpemeHU. s
pacyeTa noTepb IEKTPOIHEPTUH B 3TOM CUTyallMM HEOOXOAMMO MOTEPHU
MOIIIHOCTH B PACCUYUTAHHBIX PEKUMAX YMHOKUTH HA OINPEIEIICHHbIE TEM
WM MHBIM CIIOCOOOM MHTETPUPYIOIINE MHOKHUTEIIH.

[Ipu pacuere MHTETPUPYIOLUIUX MHOXKHUTEJICH OOBIUHBIM SABISETCS
JONYIIEHUE O YACTO KBAaAPAaTUYHOM 3aBUCUMOCTH HArpy304YHbIX IIOTEPh
OT Harpysku. IIpu 3TOM IONMyIIEHMH MHTETPUPYIOIIMM MHOXKUTENL M,
U1 ONPEAEIEHUS IOTEPh DJIEKTPOIHEPTUU [0 MOTEPSAM MOLIHOCTH,
PAacCUYMTaHHBIM JUI PEKHUMA C HATPY3KOH P, ONPENesIoT 1o GopMmyie,
q:

n
M, =2 P’AT/F’, 3)
i=l
rae P, - HarpysKa Ha i-ii CTyleHu rpa)uka HarpysKu;

1 - YUCIIO CTyINeHen rpaduka;

ATi - TpOoIOIKUTENBHOCTS i-i CTyIeHH Tpaduka.

3Hayenne M, BBIpaXKaeTcss B TeX XK€ €AMHMLAX, 4To U AT, u
(¢u3nYecKu MpeAcTaBiIsieT cO00M SKBUBAJIECHTHYIO MPOJOJLKUTEILHOCTD
pexuma ¢ Harpyskou P, B T€YEHHME KOTOPOH IOTEPU MOIIHOCTH AP,
OPUBEIYT K TAKUM K€ MOTEPSIM SHEPTUH, YTO U IIPU €€ MOTPEOJICHUH 110
peanbHoMy rpaduky. Ecmm AP, paccuuraHo i1 pexXuMa
MAaKCHMAaJIbHOW Harpy3ku, TO M, IpeACTaBisdeT cOOOH YHMCIO YacoB
MaKCUMAJIbHBIX TIOTEPH T.

Ha npakTuke B KauecTBE PacUETHBIX PEXKUMOB MCIOIB3YIOT JIMOO
PEKUM MAKCUMAIBHOW HArpy3Ku CETU Py,e, ONPEIEISIEMON 110
KOHTPOJIbHBIM ~ 3aMepaM, MO0 cpenHel P, ONpenenieMon 1o
[IOKa3aHUsAM CYETYHUKOB. B mepBoM ciaydyae MHTETPUPYIOLIUN
MHOXXHUTEJIb TPEACTaBIsCT COO0OM OTHOCHUTEIBbHOE YHUCIO YacoB
HauOOJBIINUX (MaKCUMaJIbHBIX) MOTEPh:

TO = Z_I: BZAT; /(P/lfach) (4)

Meroa, HCHONB3YIOUIMA BEJIWYUHY To HA3bIBAETCS METOJIOM
HauOOJIBIINUX MTOTEPD.

Bo BTOpOM cilyyae MWHTEIpUPYIOIIMHA MHOXKUTENL SABJSAETCS
npousBegeHrueM 1 Ha KBaapaT Koddduimenta GopMbl rpaduka
Harpy3Ku, OnpeaesaeMslid no Gpopmyie
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ky =2 B'AT /(P,T). (S)
i=1

o 2
MGTO)I, HCITIOJIB3YIOIIWHU BCIINYHUHY k , IOJIYYHUJI HA3BAHUC MCTOda

cpeaHux Harpy3ok. Bemuuunbl (4) u (5) cBsizaHbl MEXIy CcoOOM
COOTHOIIICHUEM

T =kky (6)

2
rae k; - koadduiMeHT 3amonHeHus Tpaduka (OTHOCHTEIBHOES

YHCJIO YACOB MCIOJIb30BaHUS MAKCUMAIILHOW HArpy3KH).
3HaueHue Tp ISl peANbHBIX TpaUKOB HArpy3KH MEHbBIIE

2
CIUHULBI, k, - OOJbIIE SIUHUIIBI, ¥ JIMIIb JJIs rpadHrKa, BEIPaKEHHOTO

o o o o 2
npssMoit JuHKMeH (y3ed ¢ HEeM3MEHHOW Harpyskoi), 19 = k, = 1. B

pacderax MOTEPb JJIEKTPOIHEPIMHM BCErAAa HCIONb3YETCS 3HAYECHUE
kBagpara koddpduuuenta ¢popmsl rpaduka. Cam kod3pduieHT Gopmbl
rpadguka OOBIYHO HE ONPEACIIAIOT.

IHopsinok BbINOJTHEHHSI Pa0OTHI

1.JInsg 3amaHHOM MpenogaBaTesieM CHUCTEMbI 3JIEKTPOCHAOKEHUS
ONPEACIIUTh MapaMeTPhl JIEMEHTOB.

2. OnpenenuTs  BEJIUYMUHBI TMOTEPh MOIIHOCTH MPU YCIOBUHM
IIOCTOSIHHOW HArpy3KH .

3. OmnpenenuTs MHTETPUPYIOIIME MHOXUTEIU ISl 33JaHHOTO
rpadvka HEpaBHOMEPHOW HArpy3KH.

4. OnpenenuTh BEIWYUHBI MOTEPh MOUIHOCTH MNPU MEPEMEHHOM
Harpyske.

KonTposibHbIE BONIPOCHI

1. IlpuunrHBI BO3HUKHOBEHMS IOTEPh MOIIHOCTH W DJIEKTPO-
DHEPIUM.

2. Buapl moTepp MOLIHOCTH H 3JIEKTPOIHEPTUH.

3. HazHaueHue HHTErPUPYIOIINX MHOXKHUTEIICH.

4. 1TpuHUMIIBI HHTETPUPYIOIMX MHOKHUTEIICH.
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HPAKTUYECKOE 3AHATHUE Ne5

HNPUMEHEHHWE METO/10B OHEHKHU U AHAJIM3A
HOTEPDH DJIEKTPOOHEPI'UU

Ilens pabomuwt: onpedenenue 3nayeHui NOmepsb INEKMPOIHEPSUL 8
INeMEeHMAax CUCmeMmbl INeKMpPOCHAOIHCEHUSL.

KpaTKne METOANYCCKUEC YKA3AHUHA

Harpy3ouHble nOTepU IJIEKTPOIHEPTUM B KAXKIAOM DJIEMEHTE
CUCTEMBI 3JIEKTPOCHA0KEHUS MOTYT OBITh PACCUMTAHbI OJHUM M3 JIBYX
METOJIOB B 3aBHUCUMOCTH OT HWH()POPMAIMOHHOW 00ECTIEYEHHOCTH
(METO bl MPEICTABICHBI B MOPSAJIKE MOHWKEHHUSI TOUHOCTU MOITY4aeMbIX
pEe3yJbTaTOB pacyeTa):

1) onepaTUBHBIX PACUETOB;

2) cpeHUX HArpy30K.

Memoo onepamugnvix pacuemos.

Harpy3ounbie norepu snexktposneprun B BJI, KJI, mmuonpoBoae
WM JBYXOOMOTOYHOM TpaHchopMarope 3a 0a30BbI mepuoj B KBTu
onpeAesitoTcs 1o Gopmyse :

2
J

M , , M P.2+Q2. _3
AW, =3-R-> (I7-At))-10° =R-)_ %-Atj 107, ()
j=l

j=!

rae R - aktuBHoe conpotuBienue BJI, KJI, mmHompoBoma wim
IBYyX0OMOTOUYHOTr0 TpaHcopmaTopa, Om;

I; - toxkoBas marpyska BJI, KJI, mmnomposBoxga wimn
IBYXOOMOTOYHOrO0 TpaHchopmaTopa, MPUHUMAEMas HAa HWHTEpBaje
BpeMeHHU At] HEU3MEHHOM, A;

P;, O; - 3Hauenus akTUBHOM M peakTuBHOM Momuoctu BJI, KJI,
MIMHOMNPOBO/IA WJIM JBYXOOMOTOYHOTO TpaHcpopMaropa, IPpUHUMAEMBIE
Ha  uWHTepBaJe BpemMeHH A HeusMmeHHelMH, MBt1, Msap,
COOTBETCTBEHHO;

U, - snauenne nHanpsbkenus Ha BJI, KJI, mmuonposoga wnim
JABYXOOMOTOYHOrO TpaHC(OpPMATopa, HPHUHATOE HAa HHTEpBane A
HEU3MEHHBIM, KB;
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Af; - MHTEpBaJ BPEMEHU, B TEYECHHE KOTOPOI'0 HArpys3Ka dJIEMEHTa
CETHU C CONPOTUBIICHUEM R NPUHUMAETCSI HEU3MEHHOW;

M - KOnMYeCTBO MHTEPBAIIOB BpeMEHH Af; B 0a30BOM IIEPHOJE.

Memoo cpednux Hazpy30K.

Harpy3ounbie norepu snexktposneprun B BJI, KJI, mmuonpoBoae
WM JBYXOOMOTOYHOM TpaHchopMarope 3a 0a30BbI mepuoj B KBTu
onpeAeIsItoTCs 1Mo (popmysie:

Wy = keAPyy T Ik (2)

rae ki - Ko3QPUIMEHT, YUYUTHIBAIONIMK pa3nuuue KOH(QUTypaLUid
rpa)uKOB aKTUBHOW M PEAKTUBHOMN HArpy3Ku, O.€.;

kzq, - kBajapat koaddunuenta Gopmsl rpaduka, o.€.;

T - 4ucino 4YacoB JKCIUIyaTallMM JUMHUM 34 PaCCUUTHIBAEMBIN
NEPUOJ, Y;

AP, - TOTEpU MOLIHOCTH B BO3AYIIHOM M KaOEJIbHON JTMHUAX NIPH
CpPEIHUX HArpy3Kax 3a paCCUUThIBAEMbIN NEPUOI, KBT:

APy, =3FyR 107, kBt 3)

rae o, - CpeiHee 3HaYeHUe TOKOBOM Harpysku, A.
Cpenuss Harpy3ka onpesensiercs no gopmyiie:

I, = W
7 \3.U,-T-cosp’

(4)

rjae Wr - 3HaUCHHE JICKTPOIHEPTUH, TIepelaHHOE 3a 0a30BbIi niepuoy 7.

IHopsinok BbINOJHEHUSI PA00THI

1.JInss  3agaHHOM  TIPENOJaBaTEIEeM CXEMbl SHEPrOCUCTEMBI
ONPEIEIIUTh ITApAMETPHI JIUHUM.

2. Ilo 3agaHHBIM JAaHHBIM TIPOM3BECTH pacyeT NOTEPh
3JIEKTPOIHEPTUH IO METOIy ONIEPATUBHBIX PACUYETOB.

3. IIoBTOpUTH pacyeT MOTEPh INEKTPOIHEPTUHU O METOY CPEIHUX
Harpy3oK.

4. CpaBHUTb MOJIYYCHHBIE PE3YJIBTATHI U CAEIATh BHIBO/IBI.
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KonTposibHbIE BONIPOCHI

1. OcHOBHBIE CIOCOOBI OMPENENCHUSI IMOTEPh IIEKTPUUECKON
SHEPIUH.

2. JIocTOMHCTBA M HEIOCTATKU METO/Ia ONEPATUBHBIX PACUETOB.

3. JIOCTOMHCTBA ¥ HEAOCTATKH METOAA CPEIHUX HATPY30K.

4. CnocoObl TOBBIIMIEHUS! TOYHOCTH PACUETOB MOTEPh JIEKTPO-
SHEPIUH.
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HPAKTUYECKOE 3AHATHUE Ne6

OIIEHKA SKOHOMMYECKOH D®DPEKTUBHOCTHU
MEPOIIPUSITHI 11O CHUKEHUIO ITOTEPH
JJEKTPOOHEPI'MHN

Ilenv padbomwi: onpedenenue 3¢hexmusHocmu NAAHUPYEMbIX K
BHEeOPEeHUIO MEPONPUSINULL NO CHUINCEHUIO NOMEPD INEeKMPOIHEPSULL |

KpaTKne METOANYCCKHUEC YKA3aAHUHA

B o0miem ciydae oxxujiaeMoe CHUKEHUE MOTEPh JIEKTPOIHEPTUHU
OT BHEIPEHUS MEPOIPHUATHS IO CHIKCHHIO TMOTEPh JJICKTPOIHEPTHUHU
OyJzeT paBHO:

5Wi:5szi ‘Ni , (1)

rae OWyy; — ynenbHbl 9 (EKT B BUIEC CHUKCHUS HETEXHUYECKUX
NOTEPhb  AJEKTPOAHEPIUM, OMNPEACICHHBIM M0 pe3ylibTaTaM paHee
BBIIIOJIHEHHOTO I-T0 MEPONPUITHUS WM HUX Trpynnsl, KBT-4/eauHui
00beMa MEPOIIPUATHS.

N; — Qpusndeckuil 00beM IIIAHUPYEMOTO i-T'0 MEPOTIPUSITHS.

Cnenyer OTMETUTh, YTO MPU TAaKOM MOJXOJE, MO pe3yJibTaTam
BBITIOJIHEHUSI MEPOIPHUATHIT HEOOXOJUMO TOCTOSSHHO M CBOEBPEMEHHO
IPOBOJINTh KOPPEKTUPOBKY 3HAUEHUS yAEIbHOW 3((PEKTUBHOCTH, TaK
KaKk B CJy4yae YCHEHIHON JESITEIbHOCTH CETEBOM KOMIIAHUU TIO
CHUKEHUIO TIOTEPh AJIEKTPOIHEPTUU yhaelbHass 3(P(EKTUBHOCTh Oyner
YMEHBIIATBCSI MO  Mepe NpuOMmKeHuss  (AKTUYECKUX  IOTEPh
AIEKTPOIHEPTUH K TEXHOJIOTUUECKHUM.

Hns  onenku ¢aktuyeckoro d3¢¢ekra OT BHEIPEHHBIX B
UCCIEAYEMOM TMEPHUOJIE MEPONPUSATUN IO CHHXKEHUIO TEXHUYECKUX H
HETEXHUYECKUX MOTEPh  DJIEKTPOSHEPIHMU  OMNpeAensercss  oolee
U3MEHEHUE (PAKTHUUECKUX TOTEPh AJIEKTPOIHEPTUU (SAW(Z)QZ,) B
ucciieryeMoM Mnepuojie (f) Mo OTHOIICHUIO K (PAKTUYECKUM IOTEPsM
AJIEKTPOIHEPTUH B IPEAIIECTBYIONIEM nepuoie (¢-1).

YKpynHeHO u3MeHeHue (PAKTUUECKUX MOTEPh JJIEKTPOIHEPTUU
MO>KHO MPEJCTABUTH B BUJI€ (POPMYJIBL:

22



SAW(I)Q() = SAW(UT + SAW(UMHCT + 0A W(I)MHC HT + 0A W(t HT » (2)

rie  SAWY;, SAW?Y 4+ - W3MEHEHHWE TEXHHYECKUX M
HETEXHUYECKUX MOTEPh 3JIEKTPOSHEPTHU B HCCIeayeMoM mnepuoe (1),
COOTBETCTBEHHO, KBT'U;

SAW et , SAW yne wr - dQQEKTUBHOCTL B BUAE M3MEHEHHS
IOTEPh DIIEKTPOIHEPIMU OT BHEJPEHUS MEPONPHUATHH 110 CHUKEHHUIO
TEXHUMYECKMX M HETEXHHYECKMX  II0Teph  3JIEKTPOSHEPTHH,
COOTBETCTBEHHO, KBT u.

D(PDEKTUBHOCTL B BUJE M3MEHEHHS MOTEPh DIEKTPOIHEPIUU OT
BHEJIPEHHUS MEPONPUATHI 110 CHWKEHMIO HETEXHHYECKMX II0TEPh
5JIEKTPOSHEPTUH MOKHO OIPEIEIUTH Mo (opMyJIe:

OA W(Z)MHCHT = 0A W(t)qb - 0A W(Z)T - 0A W(Z)MHCT - SAW(Z)HT, (3)
HN3meneHue (baKTI/I‘IeCKI/IX IMOTCPb OIPCALCIIACTCA I10 (I)OpMy.TIGI
SAW? y =AW, - SAWY,, 4)

rne  dAW™Y,, SAW”, - abcomorHoe 3HaueHMe (aKTHUECKHX
NOTeph  BJEKTPOIHEPTHUH B  NPEALIESCTBYIOIMIEM M  HCCIEAYEeMOM
nepuoaax, kBr-4, COOTBETCTBEHHO.

N3meHenre GakTUYECKUX MOTEPh JIEKTPOIHEPTUH, ONPEICTEHHOE
no ¢opmyine (4), TPOUCXOAUT HE TOJBKO B PE3YJbTATE BBLIMOJIHEHUS
MEPOINPUITUN 1O CHUXKEHUIO TMOTEPh DJIEKTPOIHEPIMU, HO M TIOA
BIMSHUEM MHOXXECTBA PACCMOTPEHHBIX (PAKTOPOB, B TOM YHUCIE HE
3aBUCAIIMX OT JIEATEIbHOCTH IIEPCOHAJIA CETEBOM KOMIIAHHUU. ITO
00s3aTEIbHO HYXHO YYWUTBIBaTh IMPU  ONPEIACICHUU  YICIbHOM
3(PEKTUBHOCTU MEPOTIPUSITUI IO CHUX)KEHUIO HETEXHUYECKUX MOTEPb.

DOTOT MOoAXoA K OleHKe (¢akTuueckoro 3¢dexrta MOXKHO
UCIIO0JIb30BATh IIPU OLIEHKE (PaKTUUECKON 3(PPEKTUBHOCTU OT BHEIPEHUS
Pa3JIMYHBIX MEPONIPUATHIA.

[TonyueHHoe 3HaueHnEe OYJET KOPPEKTHBIM B CITydae:

- €CIM KOMIUIEKC MEpONpUSTHA ObUI BBIINOJIHEH /JIA BCEX
norpeduTenel, MOJAKIIOYEHHBIX K  O0OCOOJEHHOMY  YYacTKY
AIEKTPUYECKOW  ceTu  (Hampumep, JUisl  BCEX  IOTPEOUTENEH,
MOJKIIOUYEHHBIX K ogHOM auHuu 0,38 kB);
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- OTCYTCTBOBAJHU JPYrM€ MEPONPUATHS IO CHUKEHUIO MOTEPh
AJIEKTPOIHEPTUH;

- B cooTtBercTBUM ¢ (popmynoi (3) u3 addexTa HUCKIIOUCHBI
U3MEHEHHE TEXHUYECKUX M HETEXHUUYECKUX MOTEPh JICKTPOIHEPTUH (B
CiIy4yae uX HaJIM4us).

IHopsinok BbINOJTHEHUsS PadOThI

1. [dns mnpemioKeHHBIX MPEernoAaBaTesieM TEeXHOJIOTMYECKHX
YCTAaHOBOK  CIUIAHUPOBATh  MEPONPUSATHUS N0  YKOHOMHUU
AIIEKTPOIHEPTUH.

2. OnpenenuTh HOBbIE 3HAYEHUS TOTPEOJIEHHUS SJIEKTPOIHEPTUH.

3. Paccuutarh BenmuuuHbl 3((PEKTOB OT CHUKEHUS MOTPEOICHUS
AIIEKTPOIHEPTUH.

4. Halitu >(dPeKT OT HIKOHOMHUU DJIEKTPOIHEPTUU B JECHEHKHOM
BBIPaKCHUU.

KonTposibHbIE BONIPOCHI

1. OcHOBHBIE MEPONPUATUS O SKOHOMUM  DJIEKTPOSHEPTUU B
IPOMBIIIJIEHHOCTH.

2. Bujpl sHEeprocoeperaroiiero 000py10BaHusl.

3. Kak paccuuTarbh CHUKEHHE IOTEPH IEKTPOIHEPTUN?

4. Kak paccuntatb 3KOHOMUYECKUM IPPEKT OT CHUKEHUS OTEPh
AIEKTPOIHEPTUH.
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