dejiepaibHOE areHTCTBO 110 0OPa30BaHHIO
[ocyaapcTBeHHOE 00pPa30BATENBHOE YUPESKACHUE BBICIIETO MPO(ECCHOHATIEHOTO 00pa30BaHHs
«YATUHCKHUM T'OCYJIAPCTBEHHBI YHUBEPCUTET»
(Hutl'Y)

H.A. lenc

QJIEKTPOMAI'HUTHASA COBMECTUMOCTD
B OJIEKTPOOHEPI'ETUKE

VY4yeOHOE mocooue

IUIsl CTyIEHTOB HamnpasiieHHust noaAroToBkH 140200 — «OneKTpOIHEPTETUKA»

Yura 2008



VIK: 621.3 (075)
BBK

C

ISBN

Hetic, I.A. DnexTpoMarHuTHas COBMECTHUMOCTh B JJICKTPOIHEPTETHKE:
VYuaebnoe nocobwme / I.A. Iletic. — Yura, Uutl'Y, 2008. — 171 c.

Un. 34 Tadon. 16 buoin. nvanm. 13

N35105keHbl OCHOBHBIE TEOPETUYECKUE BOMPOCHI, U3y4aE€MbIE€ B COOT-
BETCTBUM C paboueil mporpamMMoi Kypca «JIeKTPOMAarHUTHAsE COBMECTH-
MOCTb B JJIEKTPOSHEPreTUKE» CTyAeHTaMH crneuuaibHoctu 140211 -
«INEKTPOCHAOKEHUEY.

B cocTtaB gaHHOI paboThl BKIIIOUEHBI pa3aenbl: OCHOBHBIE BOIPOCHI
OMC, knaccudukanus U ONMUCAaHUE MOMEX, MEXaHU3Mbl CBSI3H, DJIEKTPO-
MarHuTHasi 00CTaHOBKAa Ha YHEPIeTUYECKUX U MPOMBIIIIEHHBIX 00BEKTaX,
KaueCTBO AJIEKTPUUECKON IHEPTUU U cTaHaapTu3anus B obmactu OMC.

YTBEPKIAECHO U PEKOMEHI0BAHO K M3/IAHUIO PEIICHUEM PEIAKIMOHHO-
n3aareibckoro cosera Yurl'Y.

PerieH3eHThI:

1) xaua. TexH. H., qoueHt FO.P. [lloiiBanoB

2) KaHJ. TeXH. H., JIOIICHT, 3aB. Kadeapoii anekrpocHadxenuss SABVKT
C.A. OumunIos.

OTtBercTBeHHbIH 32 BhITyCK U.D. CyBOpOB, 1. TEXH. HAYK, mpodeccop,
3aBeAyromui Kaheapoi AIeKTPOCHAOKEHUS

© YuTHHCKUI rocyAapCcTBEHHbIA yHUBEpCUTET, 2008
© Heiic 1I.A.



COAEPXAHUE

BBEJIEHUE .......ooiiiiii ettt s 6
1. OCHOBHBIE BOITPOCHI DJIEKTPOMATHUTHOM
COBMECTHUMOCTH ...ttt 8
1.1. OcHOBHBIEC MOHITHS DMOC .....ooiiiiiiiiiiiiiiiii e 8
1.2. MexaHu3M 3JIEKTPOMATHUTHOTO MUBITYUCHUS «...vveenvreevreerireesreesreeesieeenanas 11
1.3. McTOYHMKHN IOMEX, ITyTH ¥ MEXAHU3MBI UX TEPEMAUM ......vvvrererreeerereeennens 16
1.4. [TpoTuBO(ha3HBIC U CUHPAZHBIC TIOMEXH .evvvevvreeeirrreesssreeeasseeeesssneeessnessnnns 19
1.5. Jlorapudmudeckue OTHOCUTEIBHBIE XAPAKTEPUCTHKH .. .veeeveernreerveeanenes 20
1.6. YPOBHU U HHTEPBAIBI TTIOMEX ..r.nvveesrreesreessreessnesasseeessneesnseesnessnnessssesensnes 22
2. KITACCUDOUKALIA U OITUCAHUE ITOMEX ..o 25
2.1. Onucanue MOMeX B YACTOTHOM OOJIACTH ...veeevvvveeiureiensireeessiieeessineeesnneaens 26
2.2. Knaccuukanusi HCTOUHUKOB TTIOMEX ...eeuvvreessrrreesrneesssreeessseessssneeesssneeens 29

2.4. Knaccudukarms 3JIeKTpOMarHuTHOM 00CTaHOBKU OKpY>Karolien cpesnt 31

2.4.1. Knacc 1 MecT pa3MenIeHUSI TEXHUUECKUX CPEIICTB ...cervvererureeerinneenns 33
2.4.2. Knacc 2 MeCT pa3MENICHUS TEXHUUECKUX CPEIICTB ...eervrerervrreerirnnenns 36
2.4.3. Knacc 3 MecT pa3MEeICHUSI TEXHUUECKUX CPEIICTB ...cervvererureeernnnenss 38
2.4.4. Knacc 4 MeCT pa3MENICHUS] TEXHUUECKUX CPEIICTB ....uvvvreerrvrrereersnnnns 41
2.4.5. Knacc 5 MecT pa3MeIeHUSI TEXHUUECKUX CPEIICTB ...cervvererureeerunnenss 44
2.4.6. Knacc 6 MeCT pa3MeNIEHUS] TEXHUUECKUX CPEIICTB . .uvvvreerivrrereersnnnns 48
2.4.7. Knacc 7 MecT pa3MENIEHUS TEXHUUECKUX CPEICTB...ccvvvrvrerrreeernnnenns 51
2.4.8. Knacc 8 MecT pa3MEeICHUSI TEXHUUECKUX CPEIICTB ..ccervverervreeernnnenss 53
3. MEXAHUM3MBI CBSIBH ......ccviieiiie et 57
3.1. l'angpBaHMYECKAS CBSI3b U CIIOCOOBI €€ OCHAOICHM . ....c..vvvveeeeeirieeeaeennies Y
3.2. EMKOCTHAs CBSI3b U CIIOCOOBI €€ OCITAOIICHMS. .......vvvveeeeeinvrineeeeisnreeeeeennnns 60

3



3.3. IHayKTUBHAS CBSI3b U CITOCOOBI €€ OCTHAOIICHMS «.vvvvvvveeeeiveeesiiveeesnvenennens 63

3.4. DHEKTPOMATHUTHOE MBITYUECHHEC .. .euvveernreenreesnneesnreesnesassesasnneessneessneesneens 69
4. OJIEKTPOMAT'HUTHAA OBCTAHOBKA HA SDHEPI'ETUYECKUX U
[TPOMBIHIIIEHHBIX OB BEKTAX ....ooiiiiiiieieee e 74

4.1. Ocobennoctu MO Ha SHEPreTHYECKUX U MPOMBIIUIEHHBIX 00BEKTaxX . 74

4.2. KOHTPOITD DMO ...iiiiiiiiiiiiiie ittt 81

4.3, VYAYUIIEHUE DMO.....coiiiiiiiiiiciiiciee e 85
5. KAYECTBO DJIEKTPUYECKOM SHEPT UM ..........oooovverceerereers e, 88

5.1. HopMmbl kaduecTBa 3IEKTPUYECKOM SHEPTUU B CUCTEMAX

AIEKTPOCHAOKEHUS OOLIETO HABHAUCHHUS «....vveeeveeesreeeneeesnneesnneesnneeenneeanneeesnnas 88

5.1.1. OTKIIOHEHUE HATIPSIKCHUS ......vvenveeenreeeneeesnneesnneesnneesnnessnessnnesenneesnnnes 92
5.1.2. KONCOAHUS HATIPSIIKCHIIS 1.e.vvvveessereeesstreeessnnesssssnesssssessssssesssnssesssssnesens 95
5.1.3. HecHHYCOMIATBbHOCTD HATIPSIKEHMSL ... .vveereveeireesnreesnneesneeenneeennneennnas 99
5.1.4. HeCUMMETPHS HATIPSIKEHHUST «.vvveervvereivrreesireessssneessssnesssssessssssesssnsnns 102
5.1.5. OTKIIOHEHUE HACTOTB.....ecuvveeureesnreessneeanesesnneesnneesnessnessnsesessneesnneens 106
5.1.6. TIPOBAIT HATIPSIKCHHS .....vvveeevveeessiieeesseeesssseessnssesssssnesssssensssssesssssnns 108
5.1.7. VIMITYJIBC HATIPSIIKCHIIS ..vvveevveeesiresessnnesssseessssnessssssnsssssensssssesssnsnnes 110
5.1.8. BpEMEHHOE NEPEHATIPSIKEHHIE ......veenreeenreresnreesnneessneesneeannesennneesnneens 112

5.2. IIpouieccel U SIBIECHHUS B JJIIEKTPUUYECKUX CETSIX, BHI3BIBAIOIINE HAPYILICHHUE

MOKA3aTeJIEN KAUECTBA AIEKTPUUECKON DHEPTHH ....vvvervrveeanreeenirenessnnenesnneas 113
5.2.1. IIpy4rHBI OTKJIIOHEHHS YACTOTHI B SHEPTOCUCTEME........vvvrernrreeernnnnss 115
5.2.2. IIlpyU4rHBI OTKIIOHEHUS HATIPSIKEHHUST .. veeenvvreeinrreeeaineeessnrenessinenesnneas 116
5.2.3. UCTOYHUKYN KOTCOAHUS HATPIIKECHHUS «....vveereveenreesnreesneeannneesnneennneens 117

5.2.4. CTOYHHMKY UCKAKEHUS CUHYCOUIAIbHOCTH KpUBOM Hanpsbkenust 118

5.2.4. ICTOYHUKY HECUMMETPUU HATPSIDKCHUM ....evveevieririeiiee e 121

4



5.3. BausiHue kauecTBa 3J1eKTPUUECKON SHEPTUU Ha paboTy

ANEKTPONPUEMHUKOB U armapatoB. CocoObl U TEXHUYECKHUE CPE/ICTBA

MOBBIIIIEHUS KAYECTBA DJICKTPUUCCKON IHEPTHH. ..vvvvvevrvreeinrreessirenssssnenesssnens 123
5.3.1. BiusiHre yCTaHOBUBIIUXCS OTKIOHEHUN HAMPSKCHHS ....vevveenee. 123
5.3.2. BiusHHE pa3MaxoB U3MEHEHUS HATIPSIKCHMS ....cevveernreeanenenineennnens 126
5.3.3. BausiHre HECUHYCOUAATBHOCTH HATIPSKEHUST «vvvvvrvvveesrireresineeesnnnnns 126
5.3.4. BiusgHNE HECUMMETPUH HATIPSAKEHUS «...vvvereveeireesnneesneeannenennneenneens 128
5.3.5. BIUAHUE OTKIIOHEHUS HACTOTBL ... veeeuvveertreesireesireesreesseeasseeessneesneens 130

5.4. YpaBieHHE Ka4ECTBOM DJIEKTPHUCCKON IHEPTHUM .....vvveeevreresvreeesannenns 132

6. POCCUMCKUE CTAHIAPTHI B OBJIACTU DJIEKTPOMATHUTHOU
COBMECTHUMOCTH .....ooiiiiiieiiie ettt 136
CIIUCOK JIMTEPATYPDBL......ociiiiiiiiiieeeie e 169



BBEOEHUWE

[TpoGaemsbr anekTpoMarauTHOM coBMecTuMocTr (OMC) maneko He HOBHI.
OHU BO3HUKIJIM B MPOLECCE PA3BUTHUS PATUOCBI3H U NIEPBOHAYAIBHO TPAKTOBA-
JIUCh KaK MOUCK CPeACTB OOpbObI ¢ moMexaMu paauonpueMy. B nociennue ne-
caTuiieTus: XX BeKa Pe3K0 BO3pOCia HACHIIIICHHOCTh MMPOU3BOJICTBEHHON Cephl
JeSITEIbHOCTH U ObITa YesloBeKa MprUOOpaMu U TEXHOJIOTUAMHU, Oa3UPyIOLIUMUCS
Ha JIOCTMXKEHUSX DJIEKTPOTEXHUKH M paguoTeXHUKH. COBPEMEHHBIA YEIOBEK
IPOCTO HE MPEJCTABIISIET XKU3HU O0€3 paJuoNpUEMHIKA, TEJIEBU30pPa, TenedoHa U
Opyrux UHPOPMAIMOHHBIX cpeAcTB. CTajlo MPUBBIYHBIM HCIOJIb30BAHUE BBICO-
KOTEXHOJIOTUYHOTO MPOMBIIUIEHHOTO 000pYyAOBaHMS, CUCTEM TEJIEKOMMYHHUKA-
nuil 1 uHopmaruzauru. MHOTOUNCIICHHBIE 3JIEKTPOTEXHUYECKUE U 3JIEKTPOH-
HbI€ MPUOOPHI (MUKPOBOJIHOBBIE TIE€YH, XOJIOIUIBHUKH, 000rpeBaTely, IblUIeco-
Chbl U T.I.) CTAHOBATCA MPUHAJICKHOCTHIO MTOBCEIHEBHOTO ObITa. BCE mmpe nx
HOMEHKJIaTypa, BCE CIOKHEE M JIOPOXKE TEXHMYECKOE HCIIOJIHEHHUE, BCE 4Yalle
OJIHA TEXHUYECKHUE CPEJICTBA CO3JAI0T MoMexH aApyruM. [lpudem, nmo mepe pas-
BUTHS JIEKTPOHUKHU YyBCTBUTEIBHOCTD, a 3HAYUT BOCIPUMMYHMBOCTD K pa3iiny-
HOTO poJia nmomexam, noselmaercs. OQHOBPEMEHHO C 3TUM HENPEPBIBHO PACTET
YPOBEHb U YaCTOTHBII MaNa30H BHEIIHUX UHAYCTPHAIBHBIX MoMeX. Bcé 3To ¢
KaXXIbIM TOJIOM OOOCTpSieT MpOOJIEMy 3JIEKTPOMAarHUTHOW coBMecTUMOCTU. B
WHYCTPUATIBHO PAa3BUTHIX CTpaHAX OHA PEIIAETCS MYyTEeM roCyJapCTBEHHOTO pe-
ryl1upoBaHusi. BMemarenbcTBO rocygapctsa 00bICHIETCS TEM, YTO, BO-TIEPBBIX,
BbITIOJIHEHUE TpeboBanmii DMC crano TakoW e OYeBHIIHON MpOOJIeMOM, Kak
COXpaHEHHUE HKOJOoruu. Bropas nmpuurHa 4ucTo nparMatuyeckasl — CoONoAeHue
COOTBETCTBYIOIIUX HOpM U TpeboBanuit OMC uzaenus A NpoU3BOAUTENS 3a-
YacTyI0 SKOHOMUYECKH HEBBITOJIHO, TTOCKOJIbKY MPEIO0JIaraeT 10NOJHUTEIbHbIE

3aTpaTbl, KOTOPBIC MHOI'Id COU3MCPHUMBI C 3aTpaTaMH Ha pa3pa60TKy N3 OCIINA.
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3arpsA3HEHUE OKPYIKAIOIIEW Cpeabl SJIEKTPOMAarHUTHBIMA ITIOMEXAMH IIPENCTAB-
JISIET OMACHOCTh, KaK JIJIsl TEXHUYECKUX CPENICTB, TaK U JJIs OMOJOTHYECKUX 00b-
exToB. [loaTomy obecrieuenue TpeboBanuii O9MC HENMOCPEACTBEHHO CBSI3aHO C
KauyeCTBOM H3JEJINs, OXPAHOU OKPYKAOIIEH Cpelibl, ¢ 0€30IaCHOCTBIO KU3HH U
COXPAaHEHUEM 37J0POBbsI UEJIOBEKA U €r0 UMYIIECTBA.

[enp mucHUAIUIMHBL « DJIEKTPOMArHUTHAsE COBMECTUMOCTD B JIEKTPO3HED-
TETUKE» COCTOUT B TOM, YTOOBI AaTh CTYJA€HTAM JOCTATOYHO IMOJHOE MPEACTAB-
JeHue 00 3JIEKTPOMArHUTHOM OOCTaHOBKE Ha OOBEKTaX 3JIEKTPOIHEPIETHUKH;
UCTOYHHUKAX U crioco0ax nepenay nomMex; NoMeXoyCTOMUYMBOCTH; METOJIaX McC-
NBITAHUN U cepTU(UKAIUU DIIEMEHTOB 3JIEKTPUUYECKUX ceTell; 0 3akoHe PP 00
JIEKTPOMArHUTHOM COBMECTUMOCTH. (OCHOBHBIMHM 33Ja4aMH JTHCLHILIMHBI
«DNEKTPOMArHUTHAsA COBMECTUMOCTD B 3JIEKTPOIHEPTETUKE» SBISETCS 3HAKOM-
CTBO CTYJEHTOB C €CTECTBEHHBIMH M aHTPONOT€HHBIMH MCTOYHUKAMH SJIEKTPO-
MarHUTHBIX M3JIyY€HUH U MOMeX, PU3NYECKUMH IpoueccaMu (HOpMHUPOBAHMS
AJIIEKTPOMArHUTHOT'O TOJISI B OKPY>KArOUIe cpene, MOHATUAMH U (PU3NYECKUMHU
OCHOBaMHU JHEPIreTUYeCKOro M MH(OPMALMOHHOTO BO3JCHCTBUS 3JEKTpOMar-
HUTHBIX M3yYEHUN HA )KUBbIE€ OPraHU3Mbl U TEXHUUYECKHUE CPEICTBA, BIUSHUEM
KauecTBa JIEKTPUUYECKOW PHEPrUu Ha palOoTy 3JEKTPONPHEMHHUKOB. B pe3yinb-
TaTe U3y4YECHMs TUCLUILIMHBI «DJEKTPOMArHUTHAsE COBMECTUMOCTb B 3JIEKTPO-
HHEPreTUKe» CHEHAINUCT JOKEH 3HATh: MEXAHU3Mbl BOBHHUKHOBEHUS U Tiepe-
Jlauy 3JIEKTPOMArHUTHBIX BIUSHHUM, CIOCOOBI 3aIIMThl TEXHUYECKUX CPEJCTB OT
IOMEX, MOKa3aTeIu KayecTBa AJIEKTPUUECKOW PHEPTHU M CHOCOObI Ux obecrie-

YCHUA.



1. OCHOBHbIE BOMPOCbI 3NIEKTPOMATHUTHOM
COBMECTUMOCTW

1.1. OcHo8HbIe noHsmusi AMC

DONEeKTpOMarHuTHas COBMECTUMOCTD SIBJIIETCS COBPEMEHHBIM IOHSATHEM,
OOBEIUHSIONIMM TaKHEe U3BECTHBIC AJIEKTPOMATHUTHBIC SIBJICHUS, KaK Palomo-
MEXH, BIIMSHUE HA CETh, IEPEHANPSDKEHUS, KOJICOAHHs HANIPSKEHUS CETH, DJIEK-
TPOMAarHUTHBIE siBJIeHUs, (DOH poMbIliuIeHHON yacToThl 50 ['11, BO3aeiicTBUA 3a-
semiieHus U T.1. Cortacio 'OCT P 50397-92 [4] 9MC TeXHUYECKHUX CPEICTB
ITO «CNOCOOHOCMb MEXHUYECKO20 Cpeocmea (DYHKYUOHUPOBAMsb ¢ 3A0AHHbIM
Ka4ecmeom 6 3a0aHHOU IJIeKMPOMASHUMHOU 00CMAHOBKe U He C030a8amb He-
O0ONYCMUMBIX DJIEKMPOMASHUMHBIX NOMEX OpY2UM MEXHUYECKUM CPeoCmeamy.
[Ipu sToM mox 3neKTpoMarHUuTHOM oOcTaHOBKOM (DMO) moHuMaeTcs «cogo-
KYNHOCMb 2JIeKMPOMACHUMHBIX SGNIeHUl, NPOYecco8 8 3a0anHol obaacmu npo-
CMPAaHcmed, Yacmomuom U 6PEMeHHOM OUANA30HAX» .

[Tox Texuuueckum cpeacreom (TC) cneayer moHumarh uzaenue, o0o-
pyJlOBaHUE, annaparypy WM UX COCTABHbIE YAacTH, (YHKIMOHUPOBAHHE KOTO-
pPBIX OCHOBAaHO Ha 3aKOHAX 3JIEKTPOTEXHUKH, PATHOTEXHUKU U (WJIM) DJIEKTPO-
HUKHU, COAEpPKAIIHME HJIEKTPOHHBIE KOMIOHEHTHI WM CXEMBbI, BBIMOJHSIIOIINX
OJIHy WJIM HECKOJIbKO (PYHKIMH: yCHJIEHHE, T€HEpUpOBaHUE, MpeoOpa3OBaHUeE,
NEPEKITIOYEHNE U 3aIIOMUHAHNUE.

OcHoBoOIOJIaratoMMHA B TEOPUU IJIEKTPOMArHUTHON COBMECTUMOCTH SIB-
JISTFOTCS TIOHSATUS TIOMEXH, a TAKKE MOHSATHUS UCTOUHUKOB U MPUEMHHUKOB MTOMEX.

DJIEKTPOMATHUTHASI MOMeXa — BJIEKTPOMAarHUTHOE SIBJIEHUE, MpPOoIiecC,
KOTOPBIN CHUYKAET WM MOXKET CHU3UTh KaueCTBO (DYHKIIMOHUPOBAHUS TEXHUYE-
ckoro cpeactna. [lomexa MokeT ObITh €CTECTBEHHOM U UCKYCCTBEHHOI.

EcTrecTBeHHasi momMexa — 3J’I€KT’pOMaFHI/ITHa$I ImomMexa, HICTOYHUKOM KO-
8



TOPOM SIBJITFOTCSI MPUPOAHBIC PUZNICCKUE STBICHHS.

HckyccTBeHHAs1 MOMeXa — JIEKTPOMArHUTHAS ITOMeXa, UCTOYHUKOM KO-
TOPOM SIBJIIETCS yCTPOMCTBO, CO3JTAHHOE YESITIOBEKOM.

Kpowme Toro, cieayer qaTh OnpeaeieHnsl CISAYOIIAM MTOHITHSIM:

ammocghepHas nomexa:. eCTeCTBEHHAs! IOMeXa, UCTOYHUKOM KOTOPOil sB-
JISTFOTCS NIEKTPUYECKHE pa3psiabl B aTMocdepe;

KOCMUYeCKas nomexa:. €CTeCTBEHHAs MoMexa, UCTOYHHUKOM KOTOpOM sB-
nsietcs uznydyenre CoJlHIa, 3Be3/] U TaJlaKTUKY;

9NeKMpOCmamuyeckas nomexa: €CTECTBEHHas Momexa, 0O0YCJIOBJICHHAs
ANEKTPU3AIMCH W TPOSBISIONMIASACS BCJICACTBUE MUMITYJIBCHBIX TOKOB CTEKAHMS
HAKOIJICHHBIX AJIEKTPUUECKUX 3apsA0B U (UIIK) DJIEKTPOCTATUYECKUX Pa3psiIoB
(OCP);

uznyuaemas nomexa: dIEKTPOMAarHUTHAsI TTOMEXa, PaCIpPOCTPAHSIONIASNCS
B ITPOCTPAHCTBE;

KOHOYKMUBHASL noMexd: SIEKTPOMAarHWTHas TOMeXa, PacCHpOCTPaHSIO-
1asicst o MPOBOJIAM;

UHOYCMPUATbHAS NOMeXa. DICKTPOMArHuTHAs TIoMeXa, co3/1aBaeMasl TeX-
HUYECKUMH CPEACTBAMU;

KOMMYMAayuoHHas nomexa. VHIyCTpUaIbHas TOMeXa, BOSHUKAIOMIAs TIPH
mporeccax KOMMYTAITUU TOKa M HAPsDKCHUS,

KOHMAKMHAs nomexa. dIEKTPOMarHiuTHas moMexa, 00yCIOBIICHHAS U3ITYy-
YEHUEM TOKOIPOBOISANINX KOHTAKTOB M (WJIM) CPEIbl C HETMHEHHOW TIPOBOIU-
MOCTBIO TIPH BO3JICHCTBUN HA HUX JIEKTPOMArHUTHOTO ITOJIS;

9NeKMPOMacHUMHbIU umMnyavc (OMH): n3MeHeHrne ypOBHS 3JIEKTpoMar-
HUTHOM TIOMEXHU B TEUEHHWE BPEMEHH, COU3MEPHUMOIO CO BPEMEHEM YCTaHOBIIE-
HUS TIEPEXOIHOTO MPoIlecca B TEXHHUECKOM CPEICTBE, Ha KOTOPOE 3TO M3MEHE-

HUE BO3JCHCTBYET;



UMNYTbCHASL nomexa: DJIEKTPOMAarHUTHasi MOMeXa B BHJIE€ OJUHOYHOIO
UMITYJIbCA, TOCEI0BATEIbHOCTH WM MTAYKH UMITYJIbCOB;
Wymosasn nomexa: dIEKTPOMArHUTHAs MOMeXa, UCTOYHUKOM KOTOPOU sB-
JIAETCSI DJIIEKTPOMArHUTHBIM 11y M;
HenpepuvleHas nomexa: 3IEKTPOMArHUTHas MOMEXa, YPOBEHb KOTOPOW He
YMEHBIIIAETCSI HUXKE OMPEICICHHOTO 3HAYEHUSI B PETIaMEHTUPOBAHHOM HUHTEP-
BaJie BPEMEHU;
pe2ynapHas nomexa: dIEKTPOMAarHUTHAsI MOMEXA, BOZHUKAIONIAs U UCYe-
3aroas Yepe3 OMpeaeIeHHbIE TPOMEXKYTKH BPEMEHH;
Hepe2yNApHAs nomexa: JIEKTPOMarHuTHas oMexa, BO3ZHHUKAIOWAs U HC-
Ye3aronlas Yepe3 pa3InuHble CIydaiiHble POMEKYTKH BPEMEHH,
V3KONOJNOCHAsl nomMexa. dIEKTPOMarHuTHas oMexa, IIMpHHA CIEKTpa KO-
TOPOM MEHBIIE WIH PaBHA MOJIOCE MPOITYCKAHMS PELENTOPA;
WUPOKONOIIOCHASL noMeXa: BJEKTPOMarHuTHas MOMexXa, IUPUHA CIIEKTpa
KOTOPOH OO0JIbIIE MOJ0CH MPOIYCKAHMS PELENTOpA.
HNcToYHUK mMOMeXH — UCTOYHUK MCKYCCTBEHHOIO WJIM €CTECTBEHHOTO
MPOUCXOXKJICHUS, KOTOPBIA CO3JAET WJIM MOXKET CO3/aTh 3JEKTPOMArHUTHYIO
OMEXY.
Ha o0bexTax 37MeKTpOIHEPreTUKU UCTOYHUKAMH JJIEKTPOMArHUTHBIX TO-
MeX SIBJISIFOTCSI:
— TIEPEXOJHBIE MPOIIECCHI B IIEMAX BHICOKOTO M HU3KOTO HAIPSKEHHUS;
— DJIEKTPUYECKHE M MAarHUTHBIE MOJSl MIPOMBIILUICHHOW YacTOThI, CO3/a-
BaeMbIe CHJIOBBIM 000pyoBanueM cranimii u nojacrannuii (I1C);

— TepeXOJHbIe MPOLECCHl B 3a3eMIIAIONTUX ycTpoiicTBax (3Y), 00ycinoB-
JIEHHBIX KOPOTKUMH 3aMbikanusiMu (K3) wim Tokamu MOJTHUI;

— TIEPEXOJHbIE MPOIIECCHI B LEMSIX PA3JIMUYHbBIX KJIACCAX HAMPSHKEHUS TPU

yaapax MOJIHUU B 00BEKT MJIK BOJIU3U HETO,
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— pa3pslibl CTAaTUYECKOIr0 AJIEKTPUUYECTBA;

— DJIEKTPOMArHUTHBIE BO3MYIIICHHUS BO BTOPUYHBIX LIETISX;

— DJIEKTPOMArHUTHBIE UMITYJILCHI SIIEPHBIX B3PHIBOB;

— MAarHuTHOE 1oJjie 3eMiId NPy aHOMaJbHBIX SBJICHUSAX Ha TTOBEPXHOCTH

Connua.

IIpueMHHUK MOMeXH — 3JIEKTPUYECKOE YCTPOWCTBO (MJIM €ro COCTaBHas
94acTh) YyBCTBUTEIHHOE K BO3JICHCTBHUIO DJIIEKTPOMArHUTHON TTOMEXH.

K nmpuemMHHMKaM 371€KTpOMarHUTHBIX BO3JIEHCTBUN OTHOCSTCS Teje- U pa-
JTUOTIPUEMHHKH, CUJIOBBIE JICKTPOIIPUEMHUKH, CUCTEMBbl aBTOMAaTU3alliH1, aBTO-
MOOUJIbHAsT MUKPOAJIEKTPOHMKA, YIPABISAIOLIME TPUOOPHI U PETYISATOPHL, CPEI-
CTBa peJneitHoi 3anmuThl 1 aBToMatuku (P3A), ycrpoiictBa 06padotku nHdop-
Maluu ¥ T.1. MHOTHE dJIEKTPUYECKUE YCTPOMCTBA MOTYT OJHOBPEMEHHO JIEUCT-
BOBATh KaK MPUEMHUKH U KaK NEPEIATUUKH.

Takum 00pa3oMm, SJEKTPUUYECKOE YCTPONCTBO CUMTAECTCS COBMECTHMBIM,
€CIId OHO SIBIISIETCS UCTOYHUKOM DJICKTPOMArHUTHBIX TMOMEX, HO HE BBIIIE J10-
MyCTUMBIX, U 00J1aaeT TOCTATOYHON OMEX0YCTONUNBOCTBIO K BHEIIHUM 3JICK-

TPOMAriuTHbBIM B03I[€I>'ICTBPISIM.

1.2. MexaHuU3M 351eKMpPOMa2HUMHO20 U3JTyYeHUs

SIcHOe TpeacTaBICHNE MEXaHU3Ma AJIEKTPOMArHUTHOIO U3Jy4YE€HUs, CO3-
JlaBa€MOTO TIpU PabOTe AJIEKTPOHHBIX CHUCTEM, HEOOXOIWMO ISl TOHUMAaHHUS
npo6iem DMC. Ilpu npoeKTUPOBAHUH CHUCTEM, YAOBICTBOPSIONIUX TPEOOBAHU-
aM OMC, HeoOX0AMMO OTYETIIMBO MPECTABIATh, KaKUE IEMU CUCTEM MOTYT
CO3/1aBaTh JJICKTPOMATHUTHBIC W3JIyYE€HUS W Mapa3sUTHBIC 3JIEKTPOMArHUTHBIC
MOJISI U IOMEXH, XapaKTEPUCTUKU 3TUX MOJIEM U MOYEMY OJTHH CXEMBI CO3AI0T

TOJIBKO PCAKTUBHEIC I10JIA, 4 APYTUC U3JIYUAIOT OJICKTPOMArdHUTHBIC ITOJIA.
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B kauectBe mpocToro npumMepa paccMoTpuM Iienb (puc. 1.a), cocTosiyro
TOJIBKO U3 UCTOYHHKA IEPEMEHHOTO HANPSKEHUS U UI€AJTbHOM MHIAYKTUBHOCTH.
B aToMm ciyuyae moTepu HEpruM B 1ienu OyayT OTCYTCTBOBATh, U B MHAYKTHBHO-
cTi OyZIeT CO3aBaThCs TOJNBKO dJEKTpoMarHutHoe mose. [lepemenHsit ucTou-
HUK HamnpspkeHUs OyneT MOMEepeMEeHHO JHO0 MepeiaBaTh SHEPTHIO B AJICKTPO-
MarHuTHOE TOJIe, CO3/1aBa€MO€ WHIYKTUBHOCTBIO, MO0 MPUHUMATH 3Ty DHEP-
ruto 00patHo. TOK M HampsKEHUE B 3TOW LENU CABUMHYTHI IO (a3e Ha m/2. Ta-
KHE TOJIs, CO3JaBacMble B PEAKTHBHBIX 3JIEMEHTAaX, HA3BIBAIOT PeaKmueHbIMU
noaamu. Ecnu Tenepb BOIU3M UHAYKTUBHOCTH, CO3AAIOIIEH T10JI€, PACIOJIO0KUTh
3aMKHYTYIO IICTIb, COCTOSIIYIO M3 HWHJIYKTUBHOCTH W pe3ucropa (puc. 1.0), TO
BCJICZICTBUE UHAYKTHUBHOM CBSI3W MEXAY JBYMsI HHIYKTUBHOCTSMH B PE3UCTOPE

o0OpasyeTcst TOK.

a) 0)

Puc. 1. Peakmuenoe none KamyuiKu uHOmeutmocmu

PeakTuBHOE TIONIE HAYHET MepeAaBaTh SHEPTUIO OT HCTOYHUKA B PE3UCTOP,
JIaXKe eCIU MepBasi Lelb OcTallach UAealbHON (0€3 MoTeph AHEPTrun). ITO O3HA-
YaeT, YTO PEaKTUBHOE TOJIE MOXKET HE TOJbKO HaKallJIMBaTh HEPTHUIO, HO Mepe-
JlaBaTh €€ B 3aBHCUMOCTH OT TOTO, €CTh JIU BOJM3U DTOTO MOJIs Kakue- Ju0o
MarHUTHbIE WM AJIEKTPOHHBIE NMPUOOPHL. Takum o0pa3oM, pPeakTHUBHOE TOJE

B3aMMOJCHCTBYET C MPUOOPaMH, TOMEIIEHHBIMU B 3TO TOJIE.
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Bce ckazaHHOe BbIIIE MOXKHO OTHECTH M CXE€MaM, COJAEPKAIIUM €MKOCTH
(puc. 2). 3mech TOK CMEIEHUs, CO3AaBacMblii BO BTOPOM KOHJICHCATOPE C ITO-
MOIIIbIO TIEPBOTO KOHAEHCATOpa, MOXKET MPOTEeKaTh 4Yepe3 MOAKIIOYEHHYIO K
TOMY BTOPOMY KOHJAEHCATOPY HAarpy3Ky M OTJaBaTh B HEE 3HEPIHUIO dJIEKTPO-

MarHMTHOTO TOJIsl HICTOYHHKA (pHcC. 2.0).

C:

C: C:
@ W © Wmm LR

a) 6) N B

Puc. 2. Peakmuenoe noyie emkocmu

PaccmoTtpum npyroi mpumep. IlycTh UCTOUHMK NEPEMEHHOTO HAmpskKe-
HUS NUTAET UACANbHYIO aHTEHHY. W yCTh pa3Mepsl 3TOM aHTEHHBI MOpsiiKa A/2.
B otiunuue ot nepBoro npuMepa, SHeprus UICTOYHHUKA Yepe3 aHTEHHY OyJeT He-
IPEPBIBHO U3ITy4aTbCs B OKPYXkAloIee MPOCTPAHCTBO, T.€. OyIyT UMETh MECTO
IIOTEPU DHEPTUH.

OTH mpuMepsl SBIIOTCS HArJIIIHBIM CBUIETEIBCTBOM CYIIECTBOBAHUS
JIBYX THUIIOB TOJIEH - peakmusHblx noneu u noneu usiyuenus. OJHAKO OHU HE
Jal0T OOBSICHEHMsI, KaK CO3/1aeTCsl AJIEKTPOMArHUTHOE u3inyuyeHue. UtoOsl mo-
HATHh 3TO, PACCMOTPHUM IIOJISI, CO3aBAEMBIE 3APSKEHHBIMU YaCTULIAMH, JBUKY-
HIUMHUCS C YCKOPEHUEM.

IIpocTelMM MCTOYHHUKOM JJIEKTPOMArHUTHOIO MOJS SABISETCA TOYEeU-
HBIM 3apsaa. Ecnu oH moKouTest, TO TOKa HET, U U3Ty4YEeHUE OTCYTCTBYET (UTO BbI-
TEKaeT U3 Toro, uro H=0, a, cneaoBareabHo, oOpallaeTcs B HyJlb U MOTOK 3HEP-

ruu). PaBHOMEpPHO NBWXKYLIMICS 3apsii TAKXKE HE H3JIy4aeT — BCEr/la MOYKHO
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BBIOPATh TAKYI0 MHEPIUAIBHYIO CUCTEMY OTCUYETA, B KOTOPOM 3apsii MOKOUTCS U
U3Iy4YeHUE OTCYTCTBYeT. TakuM 00pa3oM, H3JIydaeT TOJBKO YCKOPEHHO IBU-
KYLIUICS 3apsil.

PaccMoTpuM mexaHu3Mm 00pa3oBaHUSl DJIEKTPOMArHUTHOTO HU3ITy4YECHHUS,
CO3JAaHHOTO YCKOPEHHO JBIKYLIMMCS 3apsiioM. B kadecTBe 3apsna BO3bMEM
anekTpoH. HaM HeusBecTHa JeTanbHasi CTPYKTypa 3JIEKTPOHA, HO IS HAIIUX
el 3TO HEeCYIIECTBEHHO. MBI MPUMEM, UTO 3JEKTPOH SBIIAETCS LIAPOM, IO
IIOBEPXHOCTU KOTOPOr'0 PAaBHOMEPHO pacmpenesieH ero 3apsia. HamomHuM, yTto
HEIOABW)KHBIN 3apsAl CO3ACT CTALIMOHAPHOE KYJOHOBCKOE Ioje. CUIoBbIE JIN-
HUU HTOTO MOJIS JIEKTPOHA PAIUATIEHO CUMMETPHYHBI.

Kynonosckoe none cywecmeyem 6cezoa, He3aBUCUMO OT TOTO, JIBHXKETCS
ANEKTPOH WU HeT. Eciii 37eKTpoH coBeplIaeT KoueOaHus, TO BO3HUKAIOT euje
06a Hosvix nois. llpu ABMKEHUU 3JEKTPOHA BO3HHMKAET MarHutHoe mnoje. Ko-
JeOIOUINIICS 3JIEKTPOH CO3JAaeT BOKPYT ce0sl nepemeHnnoe mazHumuoe noie. B
HEIMOCPEICTBEHHON OJIM30CTH OT 3JEKTPOHA (pa3a MEepeMEHHOT0 MAarHUTHOTO
noJisi coBnagaer ¢ (a3ol CKOPOCTH 3JIEKTPOHA, a MO0 MEpe YJAJIECHUs OT 3JeK-
TpoHa (a3za noist OyaeT oTcTaBaTh OT a3kl ero ckopoct. Ha paccrosiHuu B o11-
HY JUIMHY BOJIHBI (ha30BbIi CIBHT MEXLY HUMH COCTaBUT 360 .

Bmopoe none, xotopoe co3maercst KOJeOTOUUMCS SJIEKTPOHOM, SIBIIIETCS
NEKTpUYECKUM nojieM. OAHAaKO B OTIMYHME OT CTALMOHAPHOI'O KYJIOHOBCKOIO
N0JISI, CO3JaHHOTO HEMOJBHKHBIM 3aps0OM, 3TO IOJIE AGIAeMCs OUHAMUYECKUM
9NeKMPUUEeCKUM NOJIeM.

PaccMoTpuM JBH)KEHHE 3apsKEHHOM YacTHUIBI CO CKOPOCTBIO MHOTIO
MEHbILIEH CKOPOCTH CBeTa. J[BH)KEHHE YacTHUIbI COMPOBOXKIAETCS MTHOBEHHBIM
NOSIBJIEHUEM TIOJI1 B TOW TOYKE, IIE HAXOAUTCS B JAHHBIM MOMEHT YacTHIA CO-
BEPILIEHHO aHAJIOTUYHO CTaTHYeCKoMy ciydaro. CiaenyeT 100aBUTh K 3TOMY, YTO

Inpu ABHXXCHHWH YaCTHIbl BOZHHKACT W MArHWTHOC IIOJIC, IIO (bopMe HaIrtoOMH-
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Haromee nuauHAp. IlosBIeHne MarHUTHOTO MOJI €CTh CIEACTBUE YPAaBHEHMIA
MakcBeia, corinmacHO KOTOPbIM MEHSIOIIEECS 3JEKTPUUECKOE MOJIE BBI3bIBAET
HOSIBJIEHWE MarHUTHOIO MOJIsl U HA000poT. Eciau Mbl uMeeM JeN0 ¢ IBUKEHUEM
C IOCTOSIHHOM CKOPOCTBIO TOJIBKO OJIHOTO 3apsi/ia, TO BOZHHKAIOIINE dJIEKTpUYe-
CKO€ M MarHUTHOE MOJIsl TOJIBKO 3aracaroT 3Hepruto. Ho eciau B mpoctpaHcTBe
IPUCYTCTBYIOT JApPYTU€ 3apsAbl, TO OHU OyQyT B3aMMOJEWCTBOBAaTh MEXKAY CO-
OoM, U OyJeT MPOUCXOUTh Nepeaada sHeprun. YToobl ynpoCcTUTh OOBICHEHHE
BO3ZHMKAIOIIMX SBJICHUNM B JAJIBHEWUIIEM HCKIOYUM M3 PACCMOTPEHMS] MarHUT-
HOE I0JIE.

Korpa 3apsin HaumHaeT ABUTAThCS C YCKOPEHUEM, TO CUJIOBBIE JIMHUU
IIEKTPUYECKOTO NOJII HAYMHAOT UCKPUBIATHCS. VICKpUBIIEHNE CUIIOBBIX JIMHUM
OOBSCHSAETCS TEOpUEH OTHOCUTEIbHOCTH DMHIITEeHA. Hu sHeprus, Hu undop-
Mallsi He MOXKET OBITh IepeiaHa CO CKOPOCThIO, OOJIBIIEH CKOPOCTH CBETA. DTO
CIPABEJIMBO M JUIS PAaCIPOCTPAHEHUs MOJIEN U MaTepuaIbHbIX YacTull. B kBaH-
TOBOIl MEXaHUKE MOJIE€ pacCMATPUBAETCS KaK IpyIa BUPTyalbHbIX 4acTuil. U
€clli, HallpuMep, B KaKOW-TO MOMEHT B HEKOW TOYKE MPOCTPaHCTBa 00Opa3yeTcs
3apshKEHHAas 4acTHIla, TO TMOJIe BO BCEM MPOCTPAHCTBE BOKPYT 3TOTO 3apsijaa B
TOT K€ MOMEHT BPEMEHH He o0pazyeTrcs. ITO Moje B MOMEHT 00pa30BaHMS 3a-
psiia co3/aercs TOJNbKO B HEMOCPEACTBEHHON OJIM30CTU OT HEro, U 3aTeM OyaeT
pacpoCTpaHAThCS 10 BCEM HAMPABIICHUSIM OT 3apsjia CO CKOPOCThIO cBeTa. Tak,
ceeT oT CoJstHIa 0 3eMJIM T0XOIUT TOJBKO YEpe3 8 MUHYT.

HckpuBneHrne CWIOBBIX JMHUW 3apsifa, JBUKYLIErOCS C MEHSAIOLICHUCS
CKOPOCTBIO, COMPOBOXKAAETCS M3ITy4YE€HHEM 3Hepruu. bosbiie Toro, BeIM4MHA
UCKPUBJIEHHUS COOTBETCTBYET SHepruu usiaydenus. Ho ecnu B kakoi-1ubo cuc-
T€Me KOOPJAMHAT CUJIOBBIE JIMHHUH TOJII HE UCKPUBJIEHBI, TO 3aKOH COXPAHECHHUS
9HEPrun TpedyeT, YTOObI BO BCEX APYIMX MHEPIHUATIBHBIX CUCTEMaX OTCYETa CH-

JIOBBIC JIMHUHW OCTAaBAJIMCh IPAMBIMU.
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Takum 00pazoM, 21ekmpon 60 6pemMs YCKOPeHUs, co30aem 803MyueHue 8
NEKMPULECKOM nojie, Komopoe 6yoem pacnpoCmpansimscs 60a1b OM I1eKMpPo-

HA. HpH 9TOM, 603MYULEHUE NOJIAA NPOAGIAEMCA 6 06}96130661Hu1/l nonepetmod

KOMRNOHEHRMbL 2JIEKMPUHECKO20 NOJIAL — NOJIA U3TVHEHUA. KOJIG6J'IIOH_II/II\;IC$I DJICK-

TPOH OYJET CO37aBaTh HEMPEPHIBHYIO CEPUI0 TAKUX BO3MYIICHUMN, BBI3BAHHBIX

IMOCJICAOBATCIIBHBIMU IICPHOJaMN YCKOPCHUA U 3aMCIJICHHUA 3JICKTPOHA.

1.3. MicmoyHuKu nomex, Nnymu u MexaHuU3Mbl ux nepedayqu

COBOKYITHOCTh YpPOBHEW MOMEX Ha KOHKPETHOM OOBEKTE HAa3bIBACTCS
3JIEKTPOMAarHuTHOM o0cTanoBkoil (OMO). DMO, B KOTOpOIl pabOTaIOT 3JIEK-
TPUYECKUE YCTPOMCTBA, 00YCIOBICHA HATMYUEM OOJBIIOr0 YUCIa OTACIIbHBIX
HMCTOYHUKOB MOMEX.

K npumepy, BOKpyr npoBOJOB JUHUU TEpeaad 3JIEKTPUUECKON dHEpruu
(JIDII) mepeMeHHOTO TOKAa, BO3HHUKAET MEPEMEHHOE 3JICKTPOMArHUTHOE IIOJIE,
KOTOPOE€ CO37a€T BO BCEX CMEXKHBIX COOPYKEHUSIX, HAXOSAIUXCA B 3TOM TI0JIC
(mpyrve TUHUM SJEKTPONEepelau, BO3AYIIHbIE U KaOeIbHbIC TUHUU CBSA3U, Me-
TaJUTMYECKre TPyOONpoOBOAbI, 3a00phl U 1p.), deKTpoaBmwkylme cuibl (D1C)
U, Kak cieacTtBue, Tokd. Iti DJIC 1 TOKM MOTYT MPOU3BOJUTH OMACHbIC U Me-
IAIOITUE BIMSHUS, TO €CTh CO3/IaBaTh YCIOBUS Pa0OTHI AJIEKTPUIECKOTO U JIPY-
roro o0Opy/I0BaHMS, HECOBMECTHUMBIE C TEXHUUYECKUMU TPEOOBAHUSIMHU U Tpa-
BUJIAaMU TEXHUKH O€30TMaCHOCTH. BKIIFOUEHHS AJIEKTPOJBUTATENICH, HarpeBaTe-
neH, 6aTapeil KOHJACHCATOPOB, PA3JIMUHBIX HATPY30K U IIETIEH B JIEKTPOIHEPre-
tryeckor cucreMe (33C) NpUBOIAT K BOZHUKHOBEHHUIO MMITYJIbCOB, HAJIOXKEH-
HBIX Ha CHHYCOUY pabodero HampspkeHus. M Takux mpuMepoB MOXKHO TPHUBEC-
TH MHOXecTBO [11].

HpI/I 9TOM OJHM TCXHHYCCKHC CPCACTBA ABJIEIKOTCS MCTOYHUKAMU IMOMCX,
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KOTOpBIE PaCIpPOCTPAHSIOTCS B IPOCTPAHCTBE U BPEMEHH IIPU MOMOLIHN pa3iny-
HBIX MEXaHU3MOB CBSI3H, PaclpOCTpaHssd CBOE JIEWCTBHE HA JPYrue TEXHUYe-
CKHUE CPEJICTBA, SBJIAIOIINECS IPUEMHUKAMH ITOMEX.

Takum 00pa3oM, MeXaHU3M CBSI3H - (DU3MYECKHUI MPHUHIUI TEpeaaqu
DHEPrUU NEKTPOMATHUTHBIX MPOIIECCOB OT UCTOYHHKA K MPUEMHUKY IToMex. Ha

PHC. 3 AaHO IIPCACTABIICHUC O IIPUHIUIINAJIBHO BO3MOKHBIX MCXaHU3MaX CBA3HU.

OnekTpoMarHMTHOE OKpYyXeHue
(MCTOYHMKM NOMEX)

ManbBaHW4YecKas cBA3b EmkocTHas cBs3b MarHuTHas cBsasb AnekTpoMarHuTHas
(no npoBogam vnu npu (4epes anekTpuyeckoe (4epes marHuTHoe none) cBA3b
paspsae aTMocdepHoro none) (4epes nany4deHune)

CTaTU4ecKoro
anekTpuyecTsa)

\

MpuemHuk (nornoTuTens
nomex)

Puc. 3. Mexanuszmul céa3u ucmouHuKkos u RPpUEMHUKOB nOMex

["anbpBaHMuYecKasi CBSI3b OCYILIECTBISIETCA 4Yepe3 TOK WIM HampsHKEHHE.
CBs131 4epe3 3JIEKTPUYECKOE MOJIE U YEPE3 MAarHUTHOE MOJIE€ OTHOCSATCS K KBa3U-
CTaTUYECKOMY AMANa3oHy, KOrJa 3JIEKTPUYECKOEe U MAarHUTHOE T0JIs1 HE3aBUCH-
MbI ApyT OT Apyra. CBs3b yepe3 U3JydeHHe BO3HUKAET, €CIM MPUEMHUK HaXo-
JUTCS B JAJIBHEM I1I0JIE, & DJIEKTPUYECKOE U MAarHUTHOE MOJII BOZHUKAIOT OJHO-
BPEMEHHO M CBSI3aHbI MEXy co00ii. B 3TOM ciydae Mexay HanmpsiKeHHOCTSIMU
ANIEKTPUIECKOTO U MATHUTHOTO TIOJIsI CYIIECTBYET CTporoe cootHomenue: E / H
=377 Om.

[ToMuMO MEXaHU3MOB PA3IUYAIOT nymu ce:a3u. [loMexu MOryT NPOHUKATH
B YCTPOMCTBO WJIM, HA0OOPOT, MEPelaBaThCs B OKPYKAIOUIYIO CPELy pa3InyHbI-

MU yTaMu (puc. 4):
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— B BHJIC TaJIbBAHMYECKON CBSI3U Yepe3 CETh dJIEKTPOCHAOKEeHMs, HHPOP-
MAIIMOHHBIEC BXOJIbl U BBIXOJbI, YEPE3 CUCTEMY 3a3€MJICHHUS, YEPE3 pa3ps-
JIbI aTMOC(EPHOT0 U CTATHYECKOTO JIEKTPUUECTRA,;

— B BHUJE €MKOCTHOM, MarHUTHOW M SJIEKTPOMArHUTHOM CBSI3€U 4YEpe3

HOJISI B OKPY KAIOIIEM MTPOCTPAHCTBE.

CeTb 3neKTpocHabxeHus

1 U, i
Paspsgbl

aTMocdepHoro AneKkTpuyeckoe yCTpoMCcTBO E, H, E/H
-

u cTatndyeckoro "% > \ ¢ /
anekTpuyecTea
-

U,i,E,H
Mons

BHyTpeHHVIe nomMmexun
U I, EH -

MHdopmaunoHHble
VHdbopMaumoHHble -— ¢ ~—

BbIXOAbI
BXxoapl U, i \ U, |

A

U,i

Cuctema 3a3emMneHus

Puc. 4. Ilymu nepedauu nomex
U, | — mok u nanpsiicenue (2anvb8anuyueckas céssv);
E, H, E/H — anexmpuueckoe, maznumnoe u snekmpomacnummuoe noJs.

Ha mnpaxktuke B OOJBIITMHCTBE CIIy4aeB JCHCTBYIOT OJHOBPEMEHHO He-
CKOJIBKO IIyTEW CBS3U, U OJIMH IIYTh MOXET COJEPKATh HECKOJIIBKO MEXAHU3MOB
CBSI3U, UTO CYIICCTBEHHO 3aTPyAHSET MPaBUIBLHOE OOBSICHEHHUE TOSBICHUS TI0-

MCX.
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1.4. lMpomueogha3Hbie u cuHghasHbIe nomexu

[Tomexu, BO3HMKAIOIIME B MPOBOJAX, MOTYT PacCMaTpUBAThCS KaK CHH-
¢azHble 1 MPOTUBOGA3HbIC HAMPSHKEHUS U TOKH.

IIporuBoda3ubie (MONEpEYHbIC, CUMMETPHYHBIC) TTOMEXH BO3HHKAIOT
MEXly MPOBOJAMH JABYXIPOBOAHOM JIMHUU WM MEXKAY BXOJHBIMHU 3aKHUMaMU
AIEKTPUUECKUX YCTPOUCTB (puc. 5.a). IlpoTuBoda3Hsie moMexu BOZHUKAIOT Ye-
pe3 rajabBaHUYECKHE WM IOJIEBBIE CBSI3M WJIM BCIEICTBUE IPEoOpa3OBaHUsA
cuH(pa3HoW moMexu B nMpoTuBodaszHyro. [IpoTuBodazHbie TOMEXU CYMMUPYIOT-
Csl C TOJIE3HBIM CHUTHAJIOM W MOTYT BbI3BaThb OLIMOOYHOE (PYHKUIHMOHUPOBAHHE
CUCTEM, a TAKXKE OHU BO3ACHCTBYIOT Ha JIMHEWHYIO M30JLUI0 MEXIY IPOBOJA-

MHU.

I
| o) %
I | I
. I | | I
2.

e
De. I £ | -
e Y
N L W]

a) 0)

Puc. 5. Ilomexu, ceazannbvle ¢ nepeoayeii CUZHAIO08 NO TUHUU
a) npomusoaznasn nomexa
0) cunghaznas nomexa

Cunda3znble (IpoI0IbHBIE) TOMEXH BO3HUKAIOT MEXKAY KaXKIbIM IPOBO-

noM u 3emieil. CuHgpaszHble MOMeXyu 00YCIOBIEHBI PA3HOCTHIO MOTEHIIMATIOB B
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IETsIX 3a3eMIIeHUs1 yeTpoucTB (puc. 5.0). CuHdas3Hble MOMEXH MOTYT OBITh BbI-
3BaHBI TOKAMH B 3eMJIe (aBapUITHBIC TOKU WJIM TOKH MOJIHHH) I MarHUTHBIMH
nosisiMu. CuH(pa3Hble TTOMEXH HE BBI3BIBAIOT MENIAIOIINX HAMPSHKCHUA Ha TIPH-
EeMHHKE, HO BO3JCHCTBYIOT Ha M30JISIUIO MPOBOJOB OTHOCUTENIHLHO 3€MJIH U MO-
T'YT BECTH K IPOOOSM.

[Tpu BeICOKO# YacTOTe CHH(A3ZHON MTOMEXH WM MPH OONBIINX 3HAUYCHUSIX
E€MKOCTH TIPOBOJHHUKOB OTHOCHTEIHHO 3€MJIM TPOUCXOAMUT TMpeoOpa3zoBaHUE
cuH(azHoi momexu B mpotuBodasnyto. CuHdpazHoe HaNpsHKEHHE BBI3BIBACT B
PsIMOM M OOpaTHOM MPOBOJIE TOKH, KOTOPHIE Yepe3 EMKOCTh U 3€MIII0 BO3Bpa-
IAIOTCSA K MCTOYHHUKY MUTaHUSA. [Ipy pa3HbIX 3HAYCHHSIX COMPOTHBICHHM TIpS-
MOTO ¥ O0paTHOro MPOBOJIOB M PA3HBIX MAPA3UTHBIX EMKOCTSX, Yepe3 €MKOCTH
MPOTEKAIOT PAa3IMYHBIEC MO 3HAUYEHUIO TOKH, KOTOPBIE CO3JAIOT MaJICHUE Hampsi-
JKEHUS Ha CONPOTHRIICHUH TPUEMHHUKA, U MPOUCXOAUT YACTHYHOE WM TOJHOE

npeoOpa3zoBanue cuH(}A3HOM MOMEXHU B TPOTUBO(DA3HYIO.

1.5. Jloeapugpmudyeckue omHocumesibHbIe XxapakmepucmuKku

Jnst xonuyecTBeHHOM oneHKH OMC ucnonb3yroT JorapupmMuyeckue
MacIITadbl (PU3NYECKUX BEJIMYMH, YTO MO3BOJSET JIETKO MPEACTaBUTh COOTHO-
IIEHUS BEJIUYHH, OTIIMYAIOIINXCS HA HECKOJIBKO MOPSJIKOB.

Paznuuaror nBa BHJa JOrapu(pMUUYECKUX XAPAKTEPUCTUK - YPOBEHb U
CTEIIECHb MEPEIaUn.

YpoBeHb - AeCATUUHBIN JIOrapu(@M OTHOIICHHS BEJIMYUHBI K MIOCTOSTHHO-
My 0a30BOMY 3Ha4Y€HUIO B jaeruoenax (nb).

Paznuyaror cienyromuye ypoBHHU:

- HAIIPS2KCHUSA
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U05=20-|g£3—2j, b npu U, =1 MxB (1)
- TOKa
i()E=20-|g[II—XJ, ab npu |, =1 MxA (2)
-~HaIIPsS’KECHHOCTHU SHCKTpI/I‘OIeCKOFO IoJIA
E,; =20-1g (E—XJ, nb npu E, =1 MmxB/m 3)
- HAIIPsA’KCHHOCTHU MarHI/IT(I)-IOFO IOoJIA
H&E=20-|g[%], nb npu H, =1 MKA/M (4)
- MOIIIHOCTH 0
P :10-Ig£%], nb npu Py =1 nBt (5)
0

YtoOBbl ypOBHM MOIMHOCTH W TOKA WM HAMpPSHKCHHUS 1T KOHKPETHOTO
curHajia ObLIM CPaBHUMBI B BhIpakeHHH (5), 1Sl Pyp UCTIONB3YETCS KOAPPHUIIH-
eHT 10, a He 20, Tak KaK MOLIHOCTb MPOMOPIIMOHATBHA KBA/IpAaTy TOKA U HaMpsi-
*keHus. Tak, Hampumep, ypoBeHb 2006 COOTBETCTBYET OTHOLIEHUIO HaIpPskKe-
Hus 10:1 u otHOMIEHHIO MonTHOCTH 100:1.

Crenennb nepeaayu - joraprud™ OTHOIICHUS BXOJHBIX M BBIXOIHBIX BE-
mnunH. Hanmpumep, k03¢ UIIMEHTHI 3aTyXaHUs UIIA OCJIA0ICHUS.

Koy puument 3aryxanusi, BHOCUMOTO (UIBTPOM,- 3TO Jorapupm OT-
HOIlIeHUs HanpspkeHuit Ha Bxojae U; u Beixoae U, dbunbrpa:

a, =20-1g [%] (6)

2
Ko3dduuueHT 3xpaHupoBaHMsl HANPSHKEHHOCTH TMOJS ONPENEIAECTCS

OTHOIIIEHHEM HaIpPSKEHHOCTH MOJIs nepes 3kpanoM Hi u 3a Hum Ho:

a, =20- Ig(ij. (7)

H2
Ko duuuenr cunpasHo-nporuBoGa3HOro 3aTyXaHusl ONPENEIETCS
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Kak JiorapudM 0oOpaTHOM BeIMYMHBI KOd(duiimeHTa npeodpazoBanus cuHbpas-
HOM MOMEXH B TPOTUBO(Da3HYIO.

U co
Koo = 20-1g| —1 |. (8)
Uﬂ@

1.6. YpoeHu u unmepearsibl nomex

B snexTpoMarHuTHONM COBMECTUMOCTH Pa3INYatOT a0COTIOTHBIN U OTHO-
CUTEJIbHBIA YPOBHHU MTOMEX. AOCOIIOTHBIE YPOBHH OIPEACIISIIOTCS B JeIUOenax
(nb) x onpeneneHHOM 6a30BOM BeIMUMHE (HapUMep, MUKPOBOJILTHI (MKB)),
OTHOCHUTEJIbHBIE YPOBHH OIPEACIAIOTCS KaK pa3HOCTU a0COJIIOTHBIX YPOBHEH.

K abcomoTHRIM YPOBHSIM OTHECEHBI:

- YPOGeHb nomex - OTHOCUTEIBHOE 3HAYEHUE TIOMEXU.

- NOP02060€ 3HaAUeHUe NnoMexu — HAUMEHBIIIEE OTHOCUTEIBHOE 3HAUE-
HUE MOJIE3HOT0 CUTHAJIA, MPEBBIIICHUE KOTOPOr0 BOCIPUHUMAETCS KaK
nomMexa.

- YpoGeHb noesno2o cueHaia — otHocutenbHoe 100%-Hoe 3HaueHne

MOJIE3HOTO CUTHAJIA.

OTHOCHUTENbHBIE YPOBHHU:

- UHMepBal nomex - Pa3HOCTb MEXKY YPOBHSIMH MOJIE3HOTO CUTHAja U
MIOPOTOBOT0 3HAYEHUS IOMEXH.

- UHmMepPBan OONYCMUMBIX NOMeX - Pa3HOCTh MEK/y MTOPOTOBBIM 3HauUe-
HUEM IOMEXHU U 3HAYEHHUEM MOMeXH (YPOBHEM MOMEX ), BEIYHUCIIsIEMast
KaK Jiorapu(m OTHOIIEHHUS TTOPOTOBOTO U JACHCTBYIOIIETO 3HAYEHUS T10-
MeX.

[IpuBeneHHbIe onpeesieHus MosCHsET puc. 6.
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A Ypoenb nosie3znoro curnaina (100% curnan)

N

YpoBeHs, 1b
B Ry %

HNuTepBai nomex
N X

ﬂop0r0Boe 3HAYEHHUE ITOMEXU

WMuTepBan 1onycTuMbix
N X N
nomex

%

YpoBeHb ITOMEX

Puc. 6. ¥Ypoenu u unmepesanvt nomex

NN\

7,
7

7
7
A 7

7
7

J1J1s1 aHAJIOTOBBIX CUTHAJIOB, HAIPUMED, JJIsi CUTHAJIOB TEJIEBUICHUA U pa-
JIMO0, 4aCTO JIOBOJILCTBYIOTCSI MHTEPBAJIIOM IMOMEX, OOJIbIIIUM WK paBHbIM 401b
(Torma morpenHoCTH ocTatoTces B npeaenax 1%).

B npoTHBOMNOI0KHOCTh aHAJIOTOBBIM CHCTEMaM OOpaOOTKH CUTHAJIOB, B
KOTOPBIX OMpeesIeHHe MOPOTOBOT0 3HAYEHHS TIOMEXHU B COOTBETCTBHHU C TpeOO-
BaHUSIMU K KQ4€CTBY MOJXKET SIBJISITHCS MIPEAMETOM JIOTOBOPEHHOCTH, IUPPOBHIC
CUCTEMBI OTJIMYAIOTCS TE€M, UTO UX padoTa MpHU 3HAYEHUH MOMEX HUXKE MOPOro-
BOTO BOOOIIE HE HAPYILIAETCs, a BBIIIE MMOPOrOBOTO 3HAYEHHs HapyllIaeTcs Ha-
BepHsika [1, 3].

[ToporoBoe 3HaueHue MOMEXHU (UM UHTEPBAJl MIOMEX) XapaKTEepPU3yeT MO-
MEXOYCTOMYHUBOCTh YCTPOMCTBA, MPHU MPEBBILIEHHH KOTOPOrO HapyLIA€TCsl €ro

GyHKUMOHUPOBaHUE. SICHO, YTO YPOBHU MOMEXOYCTOMYMBOCTH OTJEIbHBIX
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npuOOPOB J1a’Ke€ OJIHOTO THUIA PA3IMYAIOTCS U MOJYUHSIOTCS CTaTUCTUYECKUM
3aKOHOMEPHOCTSIM. [loMexu Takke MOJAYUHEHBI CTATUCTUYECKUM 3aKOHOMEPHO-
CTSIM, IO3TOMY coOtofieHue abcomotHoit DMC HeBbinoHMMO. Ha nipakTuke 3a
Ypoeensb coemMecmumMocmy TPUHAMAIOT YpPOBEHb, PAaCHOJIaralolUuic MEXIy
MaKCUMyMaMH TUIOTHOCTH BEPOSITHOCTU MOMEXOYCTOMYMBOCTU U IMOMEX, YTOOBI
ATOT YPOBEHb C BEPOSATHOCTHIO 95% He ObUT MPEeB30iiIeH, U YTOObI OMEXO-

YCTOMYMBOCTD MPUOOpa MPUHITUITHAIIBHO ObLJIa BBIIIE 3TOTO YPOBHSI.
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2. KNACCUDPUKALUA U ONMUCAHUE NMOMEX

[ToMexu MOKHO TIPEACTABUTH U ONMKCATh KaK BO BPEMEHHOM, TaK U B Yac-
TOTHOM oOnacTu. OgHAKO, 0OBIYHO HE TaK BaXKHO TOYHOE OIUcaHue (HOPMBI MO-
MEXH, KaK €€ TOYHbIE MapaMeTpbl, OT KOTOPHIX 3aBUCUT €€ MelIarolee Bo3eH-
CTBUE.

JI1s1 NEpuoANYECKUX TOMEX TAKUMU SIBIISIFOTCSA

— wyacrora f;

— aMImuTyaa Xmax-
JI71s1 HenepuoANYECKUX MOMEX BAKHEHIIIMMU MTapaMeTpaMHU SIBIISIFOTCS
ClIeIyIOIIue:

— CKOpOCTh u3MeHeHus Ax/At (CkopocTh HapacTaHUs WU CIa/ia);

— UHTEpBaJl BpeMeHU Af, B TeUeHUE KOTOPOTO MOMeXa X UMEeT MakK-

CUMAJIbHYIO CKOPOCTh U3MEHEHHUSI aMILJTUTYIbL;

— MaKCUMaJIbHOE 3HAYCHUE U3MEHEHUS aMILTUTYIbI AX.

JI1s B3aMMOCBSI3aHHOTO MPEJCTABJICHUSI STUX BEJIIMUYUH C TOUKHU 3PECHUS
AIEKTPOMArHUTHOM COBMECTUMOCTH UCIOIb3YIOT MPU MEPUOINYECKUX TTOMEXAX
aMIUTATYAHBIN CHEKTp, a JJI1 UMIYJIbCHBIX MOMEX — T.H. CIIEKTP aMILIUTYIHOU
m1oTHOCTH. O0a TUX MPECTaBICHUST 00ECTIEYUBAOT:

— OIICHKY BO3/ICICTBHSI IOMEXH HA CUCTEMY;

— pacuer BO3/CICTBHIi, 00YyCIOBICHHBIX 3a/1aHHOH CBS3bIO;

— BBIOOp TapaMeTpOB CPEICTB TMOJABJICHUS TIOMEX, Hampumep
GuIbTPOB;

— ONpeAeNICHHE TPaHWYHBIX OOJacTel, HampuMep, MaKCUMaJIbLHOTO
BO3MOKHOTO WM JIOMYCTUMOIO W3JIYYEHHUS MOMEX WM OXapakTe-
PHU30BATh IPAHUIIBI IOMEXOYCTOMUHUBOCTH;

— TIOJIyYEHHE NPEACTABICHUN O BO3JACHUCTBUU IIPU MCIBITAHUAX CO-
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I'IaCHO HOpMaM BHGKTPOMaFHHTHOﬁ COBMCCTHUMOCTH, T.C. O IIapa-

MCTpax reacpaTropoB, IPUMCHACMBIX IIPU UCIIBITAHUAX.

HapaMeTpLI IIOMCX, B 3aBUCHUMOCTH OT SHGKTpOMaFHHTHOﬁ 00CTaHOBKH

Ha 3HepFOO6T>eKTe MOTYT UBMCHATHCA B OUCHDb HIMPOKHUX IMPCACIax. Bo3moxxHbie

AWAaIia3oHbI IapaMETPOB SJICKTPOMATIrHUTHBIX ITOMCX IIPUBCACHBI B Ta6J'II/II_[C 1.

Taoauna 1

Bo3mooicuvie ouanazonwt 3nauenusn napawempoe nomex

ITapametp O603HaueHNe 3HayeHne
Yacrora, ['1 F 0+10"
MakcumanbHOe 3HaUeHUe HarpshkeHus, B U max 10°+10°
CKOpocTh H3MEHEHHs HanpsuKeHus1, B/c du/dt 0-10"
HarnpsbkeHHOCTb diIeKTprdecKoro nossi, B/m E 0-10°
MaxkcumanabHOE 3HaYeHHE ToKa, A | max 109+10°
CKOpOCTh H3MEHEHHS TOKa, A/C di/dt 010"
HanpshkeHHOCTh MarHMUTHOTO noutst, A/M H 10°+10°
BpewMms HapacTaHus UMILYJbCa, C T, 107107
JUINTeTbHOCTh UMITYJIBCA, C 10°+10
OHeprust UMnysbea, Jx W 10°+10"

2.1. OnucaHue nomex 8 YacmomHoli obsracmu

3J’IGKTpOMaFHI/ITHI>Ie BJIMAHUA MOI'YT paCcCMAaTpUBATbBCA KaK BO BPCMCH-

HOM, TaK U B 4aCTOTHOM oOjacTH. OJIHAKO MOCKOJIbKY MepeaTOuHbIE CBOMCTBA

HyTeﬁ CBA3HM U CPCACTB IMOMCXOIIOJABJICHUSA y)106Hee nNpeaACTaBIATh B 4aCTOT-

HOH O6J'IaCTI/I, TAaKOC MPCACTABJICHUC YallC BCCIro IMPCAIIOYUTAOT U AJIA ITOMCX.

[lepecuer nmepuoIUYECKUX MPOIIECCOB U3 BPEMEHHOM 00JIaCTH B YaCTOTHYIO BbI-

MOJHSAOT IpHU oMoy psaga Oypee, nepecuyer OJHOKPATHBIX UMITYJIbCHBIX MPO-

1[ECCOB - MpHU nomoiu uHTerpana @ypree. CuHyconaalibHble TOMEXH (FapMOHU-

YeCKre MPOLECChl) MOTYT OBITh MPEICTABIECHBI KaK BO BPEMEHHOM, Tak U B Yac-

TOTHOM 00JIaCTSIX HEMOCpeACTBEHHO (pHc. 7). B yacToTHOM 007acTH moMexa xa-

paKTepU3yeTCs YIJIOBOM YacTOTON W M 4acTOTOM Kojiebanuit f=w / 2 7.




u{t) 4 Um

Wy(t)=Uns Sl

Uni Uy 'I
W,

T

Puc. 1. Ilpeocmagnenue cuHycouoaibHoil NOMEXU 60 6PEMEHHOI U YACHOM-
HoUl 001acmax

HecunyconmanbHble nepuoandeckue (GyHKIINM - HaIpUMep, MIIoo0pas-
HOM WJIM MPSMOYTOJIbHON (DOPMBI UMITYJILCHI HAMPSXKEHUS WM TOKA BBIPSIMU-
TeJICH KOTOpbIE, B HEKOTOPHIX CITydasX, MOKHO ONUCATh aHAJTUTHIECKH, - MOTYT
OBITH TIPEACTABICHBI B YACTOTHOM 00JIACTH Kak OECKOHEYHAas CymMMa CHUHYCOM-
JANbHBIX U KOCUHYCOUJAIBHBIX KoliebaHu#, T.e. psgom Pypee. Hampumep,
MOXHO TIPEJCTaBUTh ceO€ HECUMMETPUYHOC HAMPSHKCHUE TMPSIMOYTOIBHOM
(GbopMBbI BO3HUKIIIUM KaK HAJIOKEHUE OCHOBHOTO KOJICOAHWS M OCHOBHOM 4acTo-
Tl f; ¥ OECKOHEYHO MHOTMX TapMOHHMYECKHX KoJieOaHu# U, ¢ yacTotamu V-f;.
3aBUCUMOCTh aMILIUTY/IbI OTICIBHBIX KOJEOAHWH OT YaCTOTHI TMPEACTABISACT
CO0OM TUCKPETHBIN JMHeHUaThIi criekTp (puc. 8). HanMmenbinas BcTpeyaromias-
Cs B JIMHEWYATOM CIIEKTPE YacTOTa — OCHOBHAs 4YacToTa. YacTOTHI BBICIIUX

TapMOHHUK ABJIAIOTCA 3HAYCHUAMM, KPpaTHBIMH A3TON OCHOBHOM 4aCTOTC, HAIIpHU-

mep f3 = 3.
u(t.)*' AUmi Un(f¥ Upnt
. Tﬂms
~ Y
T ﬂ"’_"ﬂ" fy = w BTN
X7/ Zn on
g

Puc. 8. Ilpeocmasnenue nepuoouueckoii NPpAmoy2zoJibHoll YyHKUUU 80 epe-
MEHHOU U YACMOMHOU 00.1acmAX
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Ananutuyecku psajg Oypbe 110001 GYHKIUU BPEMEHU MOXKET OBITh TIPE/i-

CTaBJICH B Pa3JIMYHbBIX (popMax:

- HOPMAJIBHOU

ut) =U, +> (A cosnat+B sinnmt)=U;+ > cos(nat +¢,),

A = Tg:[u(t) cos(nayt)dt,
©)

27 .
B, =— ! u(t)sin(neyt)dt,

1T
U, ==|u(t)dt.
=7 Ju0

- KOMIUIEKCHOW - €CJIM JOTMOJIHATh BBIIICTIPUBEACHHBIE YPAaBHCHUSI MHU-
MOM 4acThbIO UM 3aMEHUTh TPUTOHOMETpUUeckue (GyHKIUU 1o Gopmyre Ditepa
9KCTIIOHCHIIMATBHBIMU (DYHKIIUAMH e” =cosx+ j-sinx, MoJy4aeM ypaBHCHHE B

KOMILIEKCHOM (popMme:

u(t) = ZC” e = Co +Z(é+n glnatt +é—n ejnwltj,
n=1 ~
(10)

o T . . A .
Cn(ina)l)=£ju(t)e”"’”ltdt =‘Cn gl =C, em", n=0,+1+2,...
T 0

Psn @ypbe momyckaeT mpecTaBieHne B YaCTOTHOW 00JIaCTH TOJIBKO Tie-
puonuyeckux (GpyHkuuil BpemeHu. OgHAKO 4acTO UMEIOT JIEJI0 C HEMEepUuoanye-
CKUMH (PYHKUHMSAMH, XapaKTepHbIMU, HAIIPUMEP, AJI1 KOMMYTAIlMOHHBIX MpOLiec-

COB, MOJIHUH WJIH pa3psAd0B CTATHYCCKOI'O JJICKTPHUYCCTBA U T. M.
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100
80

0.01 ; ML

(@)

a

Puc. 9. Oonokpammuwiit npamoy2onbHulii UMnyasc (a) U cOOmeemcmeyruian
emy usuyeckas njiOmMHOCHMb pacnpeoeneHus amMniunmyo 6 102apug-
MUYECKOM macuimaoe

Henepuoaunueckue nporeccsl TOXKE MOTYT ObITh IPEICTaBICHbI KaK Ha-
JIO’KEHUE CMHYCOMJIAJIbHBIX WM KOCHHYCOMAAIBHBIX KojieOaHuil. OIHaKO B OT-
JMYKME OT NEPUOJIMYECKUX MPOIIECCOB 3/IECH YUACTBYIOT BCE YACTOTHI OT 00 — JI0
oo + ¢ ammmarynamu X (w)df. Tak kak OpH OJHOKPATHBIX TIPOLECCAX COAEpIKa-
11asicsi B OJJHOM HUMITYJIbCE KOHEUHasl SHEPTUs pachpeensieTcss Ha 0eCKOHEUHOe
MHOKECTBO 4acCTOT, TO aAMIUIMTYJAa OTAEIBbHOW CIIEKTPAIBHOM COCTaBIIAIOLLECH
JOJKHA OBbITh OeckOHEeYHO Maiol. UToObl m30exaTh 3TOM HEONPENeIEeHHOCTH,
OTHOCSIT PHEPIHI0 UMITyJIbCa K YacTOTE U MOJIy4aloT, TaKUM 0Opa3oM, CIIEK-
TpaJIbHYIO IUIOTHOCTh, MpeAeNbHOE 3HaueHue kotopoil npu Af — 0 ocraercs

KOHEYHBIM M KaK pa3 COOTBETCTBYET npeobpazoBanuio ®ypee (puc. 9).

2.2. Knaccuchukayusi ucmo4Hukoe rnomex

[Tomexu MOXHO pa3OuTh Ha JBE OONBINNE TPYIIHI: €CTECTBEHHbIE, 00Y-

CJIOBJICHHBIC IIPUPOAHBIMH J3JICKTPOMArHMTHBIMUA ABJICHUAMH, U HCKYCCTBCH-
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Hble, 00pa30BaHHbBIC PJIEKTPOMArHUTHBIMU MPOIIECCAMU B TEXHUYECKUX YCTPOU-
CTBaX.

Cpenu ecTeCTBEHHBIX HMCTOYHMKOB HauOoJiee CYIIECTBEHHOE BIIHMSHUE
OKa3bIBAIOT Pa3psAabl aTMOCPEPHOTO AIIEKTPUUECTBA U Pa3psiibl CTATUYECKOTO
DIEKTPUYECTBA MEXAY TEJIAMH, IOIYYMBIIMMH 3apsiabl Pa3sHOM IOJSIPHOCTH.
Bce apyrue uCTOYHUKH - COJIHEUHOE U KOCMUYECKOE U3ITyYeHUE, TEOMarHUTHBIC
Y TEODJIEKTPUUECKHE OIS OKA3BIBAIOT MEHBIIIEE BIIMSIHUE.

K MCcKycCTBEHHBIM HCTOYHUKAM OTHOCATCS pa3HOOOpa3HbIE IJIEKTPOIHEP-
IETUYECKUE, DICKTPOTEXHUYECKUE, PALUOTEXHUYECKUE U APYrMe YCTPOMCTBA,
MCITOJIb3YIOIINE IEKTPUUECKYIO SHEPTUIO B OBITY, Ha MPOU3BOJCTBE, IS LEIeH
TEJIEKOMMYHUKAIUA U T.A. B pe3ynbrare ACHCTBUSA HCKYCCTBEHHBIX IIOMEX B
OKPY’)KAIOIIEM MPOCTPAHCTBE BO3HUKAET AJICKTPOMArHUTHBIA (POH, KOTOPBI
MOET 3HAYUTEIIBHO MPEBBIIATH €CTECTBEHHBIEC IIOMEXHU.

B 3aBucuMocTH OT TOrO, HUCIIOJIB3YIOTCS UCKYCCTBEHHBIE UCTOYHUKU I10-
MeX MPETHAMEPEHHO WJIM SIBISIOTCS MAPA3UTHBIMU, PA3IUYAOT QYHKYUOHANb-
Hble U HepYHKYUOHANbHble UCTOUHUKUA ToMeX. [Ipumepamu (yHKIMOHATBHBIX
HMCTOYHUKOB SIBIIAIOTCSA Pagno- U TEJENepeqaTYMKH, T€HEPAaTOPbl BBICOKOM Yac-
TOTBHI I NPOMBIIUIEHHOTO M MEIWIMHCKOTO NPUMEHEHUS, MUKPOBOJIHOBBIE
ne4u, paauosniokatopbl ¥ T.1. K HeQyHKIMOHAIBHBIM UCTOYHHKAM OTHOCSTCS
aBTOMOOUJIbHBIE YCTPOMUCTBA 3aKUTAHUS, IFOMUHECIIEHTHBIE JaMIIbl, CBAPOYHOE
000pyl0BaHUE, SIEKTPUUECKUN TPAHCIIOPT, KOPOHHBIEC Pa3psiibl © KOMMYTAaIlU-
OHHBIE MPOLIECCHI B CETSAX BBICOKOTO HAIIPSKEHUS U T. 1.

Haubonee BaxHoi ¢ Touku 3peHuss OMC siBnsiercs kiaaccuuKaus uc-
TOYHUKOB IIOMEX MO M3JIy4aeMOMY MMM CIIEKTPY 4acToT. Pasnmuuaror yzxono-
JIOCHbIE N WUPOKONOJIOCHbIE NUCTOYHUKH TIOMEX, a TAKXKE UYMOBble NOMEXU.

Curnasn cuuTaercs WHUPOKOINOJOCHBIM, €CIIH €r0 CIEKTP MPOCTUPACTCA

Ha NIMPUHY ITOJIOCHL 6OJIBI_HYIO, 4YCM IIMPHUHA ITOJIOCHI OIMPCACICHHOIO IMPUCMHHU-
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ka. K Takum curnHanaM OTHOCSITCS, HAallpUMEpP, MEPUOAUUYECKH MOBTOPSIOLIUICS
IPSIMOYTOJIBHBIN UMITYJIBC, HIIM TaAloIIas BOJIHA pa3psiaa aTMOC(HEpPHOro dJIeK-
TPUYECTBA.

Ecnu cniekTp cHrHaiia MeHbIIE MHAPHUHBI TOJOCH TPOMYCKAHUSA paccMaT-
pPUBAEMOr0 NMPUEMHHKA, TO 3TOT CUTHAJ CUATACTCS Y3KOMOJOCHBIM. [Iprmepom
Y3KOMOJIOCHOTO CUTHAJIA SIBIISIETCSI CUHYCOUJAIbHAsA, MIOCTOSHHO JIEWCTBYIOIIAS
IIOMEXA OMPEICICHHON YaCTOTHI.

IllymoBbIe MOMEXM HEJb3s ONPEACICHHO OINKUCAaTh AHAJIUTUYECKUMU
BpeMEHHbIMU (PyHKIMsIMU. OHM TPOSBISAIOT ce0sl Kak pe3yiabTaT MHOTHX OT-

JCJIBHBIX ITOMECX.

2.4. Knaccughukayus annekKmpomMa2HUMHoU o6cmaHO8KU OKpPYXalo-
weu cpedbi

DneKTpOMarHUTHBIE IOMEXHU BO31ecTBYIOT HAa TC B pe3ynbTare mporec-
COB M3JIy4EHUS WJIH MPOBOIMMOCTH. [Ipy paccMOTpeHUU BOMPOCOB YCTONYHMBO-
CTH JJICKTPOMarHUTHBIM TOMEXaM OCOOCHHOE 3HAUYCHHWE WMEET YCTaHOBJICHHE
noptoB TC, depe3 koTopble MpoUCcXoauT Bo3aehcTBue (puc. 10).Xapakrep u
CTEICHb BO3JICUCTBHUS JJICKTPOMArHMUTHON MOMEXH 3aBHCAT OT BHIa mopta [5].
W3mydaembie 3JEKTPOMArHUTHBIE TTOMEXH, BO3IACHCTBYIOIIUE HA MPOBOIHUKH,
npucoenuHennbie K TC BHE ero Kopmyca, CTAaHOBSITCS KOHIYKTUBHBIMHA TIOMe-
xamu. HermocpencTBeHHO H3IydaeMbIe IJICKTPOMATrHUTHBIC TTOMEXH BO3JEHCT-

BYIOT TOJILKO Ha OPT KOpITyca.
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MopT kopnyca

MopT anekTponuTaHus
nepemMeHHoro Toka

nOprI BBOOJa-BbiBOAA CUIrHarnioB

MopT anekTponutTaHus TC <
nepemMeHHOro Toka
P

!

MopT 3a3emneHnsa

Puc. 10. Bo3oenicmeue IIEKMPOMACHUMHBIX ROMEX HA MEeXHUUECKoe cpe()-
Cmeo uepes nopmasl

DnekTpoMarHuTHasi o0ctaHoBKa, B KoTopoit TC momxkHBI PYHKIIMOHUPO-
BaTh 0€3 HapylIeHuH, focTaTtoyHa ciaoxHa. C menpio ee KiacCupuKaluu ycra-
HOBJICHBI CIIEAYIONINE TPU KATETOPHUU AJIEKTPOMArHUTHBIX TOMEX, XapaKTepHu-
3YIOLIMX AJIEKTPOMArHUTHYIO 0OCTaHOBKY:
— HM3KOYacToTHbIE (70 9kI'I) 3NEeKTpOMarHUTHHIE MOMEXH (KOHAYK-
TUBHBIE U U3Ty4aeMblie), BI3bIBAEMbIE JTFOOBIM HCTOUHUKOM, KPOME
AIIEKTPOCTATUYECKUX Pa3PsA0B;
— BBICOKOYACTOTHBIE (BbIme 9kI'1) SIEKTpOMArHWTHBIE TOMEXHU
(KOHIYKTUBHBIE W HW3JIy4aeMbl€), BBI3BIBAEMBIC JIFOOBIM HCTOYHU-
KOM, KPOME 3JIEKTPOCTaTUUECKUX Pa3psiiOB;
— DJIEKTPOCTATHUECKUE Pa3PsIIbI.
Kpome Toro, 70 KHBI OBITH YATEHBI 3JICKTPOMArHUTHBIN UMITYJIBC BBICOT-
HOTO SIZISPHOTO B3phIBA W JPYTHUE DJICKTPOMATHUTHBIC SIBICHUS U TPOIIECCHI
OO0JBIION PHEPTUH, KOTOPBIE MOTYT MPEACTABIATh yrpo3y Mt TC rpaxmaHcko-
ro Ha3HAYCHMUS.
Cornacho [5] xmaccel pa3meniennss TC 0XBaThIBAIOT IMUPOKHIA TUATIA30H

skcrutyaraiui TC, HO He UCYepIbIBalOT UX pazHooOpasus. [Ipu atom B [5] npu-
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BCJCHEBI HauoOoee XapaKTCPHLIC IIPU3HAKN KJIACCOB SHeKTpOMaFHHTHOP'I obcra-
HOBKH, CBA3aHHBLIC C HAIWMYUCM HJIM OTCYTCTBHCM TCX MJIM MHBIX JJICKTpOMAr-

HUTHBIX BOSHGﬁCTBHﬁ Ha TC u OTHOCAIIHUCCA K TCM HUJIM HHBIM CT'O ITOPTaM.

2.4.1. Knacc 1 mecT pasMenieHUs1 TEXHUYECKUX CPeACTB

JIaHHBIN KJIACC TUIWYHBIA [JIS NMPUMEHEHHUS B JKUJIBIX MOMEIICHUSX B
CEIBCKOM MECTHOCTH.
Xapaxmepnwvie npuznaxku npumenumenvro k nopmam TC
[Topt kopmyca:
— TC He pacnosararorcst o BEICOKOBOJIBTHBIMH JIMHUSMU 3JIEKTPO-
nepenaady;
— paauvoBenaTeIbHbIE TEPeAaTUNKNA PACIIOIOKEHBI HA YIaleHUU 00-
nee 1 km;
— PaaAMOCTAHIIUHU JIFOOUTEIBCKOW PaJHMOCBS3U PACIIONOKEHBI Ha pac-
crossauM 6osee 200 M.
[TopThl 25EeKTpONUTAHUS TIEPEMEHHOTO TOKA!
— MOTYT OBITh MOJKIIOYCHBI K BO3AYIIHBIM CHJIOBBIM JIMHHSAM MaJlO-
HACEJIEHHBIX PAallOHOB;
— TIOABEPTarOTCs 3HAYUTEIBHBIM BO3JICUCTBUSAM pa3psiioB arMochep-
HOT'O DJIEKTPUYECTBA;
— CEeTh DJIEKTPONMMUTAHUS MMEET OTHOCHUTEIHHO BBICOKOE IOJHOE CO-
MIPOTUBJICHUE.
[TopThI 251€KTPONUTAHUS TTIOCTOSTHHOT'O TOKA HE IPUMEHSFOTCS.
ITopThl BBOAA-BBIBO/IA CUTHAJIOB:

— IMOJKIOYaCMbIC JIMHHUHN CBA3HM HAXOOATCA B MAaJTOHACCICHHBIX paﬁ-
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OHAX;

— TMOJAKJII0YaeMble KalOelu yIpaBieHus OOBIYHO UMEIOT JUIMHY He 00-
aee 10 m;

— IO/ABEPraroTCsl 3HAUUTEIbHBIM BO3ACUCTBUAM pa3psiaoB aTMochep-
HOTO 3JICKTPUYECTBA.

[TopTeI 32U THOTO 3a3€MIICHUS:

— MOTYT OBbITh HOJBEP>KEHBI BO3ACHCTBHIO MOMEX, BO3SHHMKAIOUIUX B
BO3AYLIHBIX JUHUSX 3JIEKTPONEpeSaud B pe3ysbTaTe BO3ACHCTBUS
MOJIHHUEBBIX Pa3psiOB;

— MECTHOE€ 3a3eMJICHME MOXKET OTCYTCTBOBAaTh WJIM HMMETh BBICOKOE
3HaY€HHE MOJHOTO COMPOTUBIICHUS;

— MHOTOYHCIICHHBIE MECTHBIC 3a3€MJICHHSI MOTYT OBITb HE CBSI3aHBI
MEK]Ty COOOH.

Tabnuna 2 moka3plBaeT CTENEHb MHTEHCUBHOCTH BO3ACUCTBHS pa3iiny-

HBIX TIoMex Ha moptel TC cornacHo [5].

Tab6auua 2

Cmenenv uHmMeHCUBHOCHU INNEKMPOMAZHUMHOU hoMeXU 0151 NOPMOE Pa3-
JAuYH020 suoa ona 1 knacca pazmewenun TC

CreneHb HHTEHCUBHOCTH 3JIEKTpOMAr-
HUTHOM MTOMEXH JIJIsl TOPTOB PA3IMYHOTO
BHUA
1 1 /m =
S = o ) =
s E I E £ & 5 =
OneKTpOMarHuTHas momexa 2 % = g g% S gl = s 8
(=9 g 2 o g o ¢ 2 5 =
S o F o Bl B S )
=2 EE o8 Eo & ° 9
= [5=z5°=5 55| 8
IS S EE=E S0 =
] o T o = = A =
= o = S = =3 o
= = @ =
1 2 3 4 5 6 7
KoaddurmeHnT nckaxeHus CHHYCONIaabHOCTH 1
Husko4acTOTHBIE KOH- | KPMBON HANpPSKEHUS
IOYKTUBHBIE  3JeKTpo- | CHrHabl, epeaBacMble 10 CHIOBBIM JIHHHUSM:
MarHUTHBIC TIOMEXH 0,1-3 xI'rg - 1 — — —
3-95 xI'n - 1 — — —
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[Tpopomxkenue TabaUIbI 2

1 2 3 4 6
95-500 k't — 1 —

Konebanust muTaromero HanpsHKeHust — 2 —

IIpoBainsl HaNpsHKEHUS — 2 —

Huskouactotaele koH- | IlepepbIBBI B 3JIEKTPOCHAOKEHUH — 2 —

IyKTHBHBIE  3nekTpo- | HecummeTpus HampsokeHHs — 1 -

MAarHUTHBIE TOMEXH OTKJIOHEHHs] HATIPSDKSHUSI — 2 —
VI3MeHeHus 9acTOTHI MUTAIOIIETO HAPSHKEHUS — 1 —
HaBeneHHbIE HU3KOYACTOTHBIE IOMEXH — — 1
TTocTOSIHHBIH TOK B CETSIX IEPEMEHHOT0 TOKa — — —
OT cucTeM NOCTOSIHHOTO TOKa 1 — -
Ha gacrote anekTpuueckoi Tru 2 — —

HuskouacrotHoe Mar- .

HITHOS IO Ha ocHoBHOH yacToTe 31€KTPONUTAHUS _ 2 - —
Ha rapMoHuKax, He CBSI3aHHBIX C OCHOBHOM 1 B a
4acToTOi
OT crucTeM NOCTOSIHHOTO TOKa 1 — —

HuskouacrotHoe 3mek- =
Ha gacrote snekTpudeckoii Tsru 2 — —

TpUYECKOe T0JIe =
Ha ocHOBHOI 4acTOTe NIEKTPONUTAHHS 2 — —

BricokouacToTHEBIE 10-150 xI'g - 2 3

KOHAYKTUBHBIe HaBe- | 0,1 -30 MI'n — 3 3

JIeHHBIE HeTpephIBHBIE | 30-150 Mg — 2 2

KoJIeOaHus

BBICOKOUACTOTHBIC 3-95 k' - 1 -

KOHIYKTHUBHBIE  371eK- | 95-500 xI'11 - 1 -

TPOMAarHUTHbBIE MOMEXH

OT CHCTEeM KaHaJln3a-

UM IO CHJIOBBIM JIH-

HUSAM
HanocekyHaHO! IIMTEIbHOCTH - — -

BricokouacTtoTHBIE MHUKpOCEKyHAHOH JITHTENFHOCTH (B OIMIKHEH B 3 1

KOHyKTUBHBIE are- | 30HE)

PHOIUUYECKUE DIIEKTPO- | MUKPOCEKYHHOW JUTNTENBEHOCTH (B JajbHEH B 2 1

MarHUTHBIE TOMEXH 30HE)

MWIIMCeKYHHON IITUTEILHOCTH — 1 -

BricokouacToTHBIE Bricokoii gacToThI — 3 1

KOHAYKTUBHEIE  KoJie- | CpeHei 4acTOTHI — 2 1

OatenbHBIE, MEpPexXoA- | Huszkoil 4acTOTHI - 1 -

HBIE TIPOIECCHI
9 xI' - 27 MI'n (J1r00ble HICTOYHMKN) 3 — —
26-28 MTI'1 (pamnoCTaHINK TPaKAAHCKOTO THa- 3 B B
Ma3oHa)

JlrobuTennckast pagrocBs3b (Bce AMANa30HbI) 3 - —

BbICOKOUACTOTHEIC 27-1000 MI' (mopTaTuBHBIE p'ciZ[I/IOTeIIe(:’pOHbI
3a UCKIIIOYEHHEM PaJnOCTaHIINH IPaXKTaHCKOTO 3 - -

U3JTydaeMble  DJIEeKTPO-

MarHuTHBIE IO (He- JHANa30Ha)

pepemEEE  KOTEGa- 27-1000 MI'ty (MoGHIBHBIE pjl)ll/IOTeHe(bOHbI 3a

i) HCKJTIOYEHHEM PaJANOCTaHIUI IPaXKTAaHCKOTO 2 - -
JTNaIa3oHa)

27-1000 MI'1 (Bce HCTOYHUKY, UCKITIOYAs TIOP-

TaTHBHBIC, MOOMITEHBIE PagroTeNe(OHBI U pa- 1 - -
JIMOCTAHIMHU IPaXKIAHCKOTO JIHana3oHa)

1-40 T 2 — —

BeicokouacToTHBIE MonHueBbIe pa3psiibl 2 - -

U3JTydaeMble MMITyJIbC- | TloMexu B CHCTEMax 3JIEKTPOITHTAHHUS 2 - -

HBIE  JJIEKTPOMArHUT-

HBIE TIOJIS

DIEeKTPOCTaTHUECKHE MenieHHbIE 3 — —

pa3psbl BeicTphie 3 - -
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2.4.2. Knace 2 MmecT pa3MenieHis] TEXHUYECKHX CPeICTB

JIaHHBIN KJIacC TUMWYHBIA JJI1 IPUMEHEHUS B KUJIBIX TOPOACKHUX IOMeE-
HeHUSAX. BO3MOXHO yMEpEHHOE BO3JEHUCTBUE JJIEKTPOMATHUTHBIX TMOMEX OT
MOJIHUEBBIX pa3zpsaaoB. BeicokoBonbsTHbIe JIDIT MoryT pacnosararbcs Haj 37a-
HUSMU

Xapaxmepnwvie npusznaxu npumenumenvro k nopmam 1TC

ITopt kopmyca:

— PaaAMOCTAHIIUU JTIOOUTENBCKON PaJMOCBSI3H MOTYT OBITh PaCMOJo-
YKEHBI Ha paccTOssHUU MeHee 20 m;

— paavoBenaTeIbHbIC IepeJaTINKH, pad0TaIOIINe Ha YaCTOTaX HIKE
1,6 MI't1, pacioyioxeHbI Ha yIaJIeHUH OoJiee 5 KM;

— TOOJIU30CTH BO3MOKHO TPUMEHEHHE MEIUIIMHCKUX BBICOKOYAC-
TOTHBIX YCTPOMCTB;

— T0OJIM30CTH MOTYT OBITh pacmoioxeHbl MecTHbIe TII;

— B OOIIECTBEHHBIX MECTaX BO3MOKHO HMCIOJIb30BAHHE 3BYKOIPOBO-
JAIIAX CUCTEM M CIIyXOBBIX allapaTosB.

[TopThl 35eKTpONIUTAHUS TIEPEMEHHOTO TOKA:

— TIOJKJIIOYAIOT K CUJIOBBIM KaOelsMm;

— BO3MO’KHO MPUMEHEHUE KOPOTKHUX OTPE3KOB BO3TYIIHBIX JTUHUM.

[TopThl 3EKTpONUTAHKS TOCTOSHHOTO TOKA HE MPUMEHSIOTCSL.

ITopThl BBOAA-BBIBO/IA CUTHAJIOB:

— BO3MOKHO NPUMEHEHHE KOPOTKHUX OTPE3KOB BO3IYILIHBIX JIMHUH
CBSI3H.

[TopThI 32U THOTO 3a3E€MJICHHUS:

— TMPUMEHEHHUE B KAYECTBE 3AIUTHOTO 3a3€MJICHUS METALIMYECKUX
CTPYKTYp, KOTOPbIE MOTYT OBITh COCAMHEHBI UM HE COCIUHEHBI C
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OIIOPHOU TOYKOW 3a3€MJICHUS.

Tabnuma 3 moka3pIBaeT CTENEHb MHTEHCHBHOCTH BO3ACHCTBHS pPa3iiny-

HBIX omex Ha opThl TC cornacHo [5].

Tao6auma 3

Cmenenv unmeHncugHocmu QﬂEK”lPOMCIZHMlnHOIZ nomexu 011 nopmoe pas-

JIUYHO20 euda ona 2 kracca pasmeuwjenus TC

CrerneHb HHTEHCUBHOCTHU QJICKTpoMar-
HHUTHOH ITOMEXH JJIL TIOPTOB PA3JIMIHOIO

BHUJIA
! ! m =®
= S
S |[E5 _|E E L E =
DneKTpoMarHuTHas momexa 2 |82 gl&c g =& z
aQ, & L 5| E [,_") =) o s
o 2 25| S = A X 5}
o 0 (5} RO I}
= S =28 = 2l & s ®
= O = ) O w® 3 o 5 e}
5 = =S Ele B © o &=
=} o T [P =/ [
= o = e s = o)
= F = m =
1 2 3 4 5 6 7
KoaduiieHT nckakeHus CHHYCOUIATbHOCTH 1
KPUBOH HAIPSKCHUSI
CHrHABI, TIEpeIaBaACMBIC 110 CUIIOBBIM JIMHUSIM:
0,1-3 xI' — 1 - - -
3-95 k' — 1 — — —
95-500 kI'1g — 1 - - -
HuzkodacToTHBIE KOH-
KonebaHus NUTAIOIEro HANPSHKEHUS — 1 — — —
IYKTUBHBIE  DJIEKTPO-
IIpoBasel HANPSKCHUS - 1 - - -
MarHUTHBIE TIOMEXH
[lepepbIBHI B IIEKTPOCHAOKEHUH — 1 — — —
Hecummerpus HanpspKeHAsS - 1 - - -
OTKJIOHEHHSI HAPSHKCHHS - 1 - - -
V3MeHeHMsI YaCTOTHI TIMTAIONIETO HAPSHKECHHS — 1 - - -
HapeneHHbIe HU3KOYACTOTHBIE TOMEXH — — - 1 -
ITocTOsSIHHBIN TOK B CETSIX IEPEMEHHOTO TOKa — — — — —
OT crcTeM MOCTOSHHOTO TOKAa 1 — - - -
Ha uacrore anexrpuueckoi Tsru 1 — — — —
HuskogacToTHOE Mar- ~
Ha ocHOBHOM 4acTOTe AJIEKTPONUTAHUS 2 — - - -
HUTHOE TI0JIE —
Ha rapmoHuKkax, He CBS3aHHBIX C OCHOBHOI Yac- 1
TOTOM
OT crcTeM IOCTOSHHOIO TOKA 1 - - - -
HuskouactoTHoe 3I1€K- >
Ha gacTtoTe anexTpudeckos TsIru 2 — — — —
TpHYECKOE MOJIe —
Ha 0CHOBHO# 9aCTOTE DJICKTPOITUTAHHS 2 - - - -
BricokoyacToTHBIE 10-150 xI'g — 3 — 3 -
KOHAyKTHUBHEIE Hase- | 0,1-30 MI'ng - 4 - 3 -
neHHele HemnpepbiBHBIE | 30-150 MI'g - 3 - 2 -
KOJICOaHMsI
BricokouacToTHBIE 3-95 k' — 1 — - -
KOHIYKTHBHBIE  dJeK- | 95-500 kI - 2 - - -
T“pOMaFHI/ITHbIe IIOMEXHU
OT CHCTEM KaHajM3a-
OWA 110 CHIIOBEIM JIH-
HUSM
HanocekyHaHO# 1IMTENbHOCTH — — — — —
Bricoko4yacTOTHBIE MHuKpOCeKyHIHOM AINTEIBHOCTH (B OIIVDKHEH 3 1
KOHAYKTUBHbIE  are- | 30HE)
puoaUYECKUE aJIeK- | MUKpOCEKYHIHOH [UINTENBHOCTH (B JajbHEH 2 1
TPOMArHUTHBIC IOMEXH | 30HE)
MuMceKyHHON IIUTEIbHOCTH - 1 — 2 -
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[Tponomxenue TadauIbI 3

1 2 3 4 6
BrICOKOUACTOTHBIC BBICOKO# 4acTOTHI - 3 2
KOHIYKTHUBHBIE Koye- | CpesHeil 4acTOThI - 2 2
OarenbHBIE, TEPeXol- | Hu3Koil 4acTOThI - 1 -

HbIE IIPOIECCHI
9 kI’ - 27 MI' (;1r00bIe MCTOYHUKH) 2 — —
26-28 MTI'u (paarocTaHIMK TPaXKJaHCKOTO Ana- 4 3 3
Ma3oHa)
JlrobuTenbckast pagrocBsi3b (Bce JHana3oHbl) 4 — —
BICOKOUACTOTHBLC 27-1000 MI'y (HOpTaTI/IBHBIeupaZ[I/IOTeHe(bOHLI 3a
UCKJIIOUCHHEM PaJHOCTAHIHI [PaXKIaHCKOTO 3 - -
U3JIydaeMble BIEKTPO-
MarHUTHbIC TOJIs (He- JHANa3oHa)
IpephBHEE  KOTS6a- 27-1000 MT'11 (MOGHIBHBIE pfunnoreneq)onbl 3a
i) HCKIIIOYCHHEM PaJHOCTAHIHI IPaXKIaHCKOTO 2 - -
JMana3oHa)
27-1000 MI' (Bce HCTOYHUKH, UCKITFOYAs TIOPTa-
TUBHBIE, MOOWIIBHBIE paIoTeNIe()OHBI U Pao- 1 - - - -
CTaHIIMH I'PAXKJAHCKOTO JHara3oHa)
1-40 I'T 2 - - - -
BricokouactoTHbIE MounHueBsble pa3psiabl 2 — — — —
U3IIyJaeMble uM- | TTomexu B cucTeMax 3JIeKTPOITUTAHUS 2 - - - -
MYJIBCHBIE  DIIEKTPO-
MAarHHUTHBIC TIOJISI
DIEeKTPOCTaTHUECKHE MeneHnble 3 - - - -
paspsiasl BeicTphie 3 — — — —

2.4.3. Knace 3 MecT pa3MellieHUs TEXHUYECKHUX CPeCTB

JIaHHBIN KJIACC TUIIMYHBIA U IPUMEHEHUsS B KOMMEpUYeCKUX 30Hax. K
AIEKTPUUECKUM CETSIM MOTYT OBITh MOJIKJIFOUEHBI OBITOBBIC MOTPEOUTETU DIICK-
Tpuueckoil s3Hepruu. [IpomblilieHHOE (CTaHOYHOE) 000PYI0BAaHUE HE TPUMEHSI-
eTCsl.

XapaxmepHvle npusnaxu npumenumenbHo Kk nopmam TC

[Topt kopmyca:

— PaguOCTAHIMK JTIOOUTENHCKON PaIUOCBsI3U PACIOIOKEHBI HA pac-
crossauM He Ooiee 20 M;

— paavoBenaTeIbHbIE IepeJaTYMKH, paOOTaIOIINE Ha YaCTOTaX HUXKE
1,6 MI'1, pacmiofio>keHbI Ha yJajdeHuu O6ojee 5 Ku;

— BBICOKas KOHIIEHTpalusi 00opyA0BaHus MH()OPMAIMOHHBIX TEXHO-

JIOTUH;
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— MOOJU30CTH BO3MOYKHO NPUMEHEHHE MEAMLMHCKHX BbICOKOYAC-
TOTHBIX YCTPOMCTB;

— MOOJU30CTH MOTYT OBITH PACHOJIOKEHBI MECTHBIE SJICKTPHUECKUE
[IOJICTAHIINY;

— B INOMEUIEHUAX BO3MOKHO MCITOJIb30BAHUE 3BYKOIIPOBOSAIINX CUC-
TEM M CIIyXOBBIX alnapaTos.

ITopTel 251€KTPONIUTAHUSA IIEPEMEHHOTO TOKA:!

— MOJAKJIIOYAIOT K CUJIOBBIM KaOelsiMm;

— BO3MOJKHO NPUMEHEHNE KOPOTKUX OTPE3KOB BO3AYIIHBIX CHIIOBBIX
JIMHUI;

— MPUCYTCTBUE BBICOKMX YPOBHEW TFapMOHMK HaNpPSDKEHHS DJIEKTPO-
nuTaHus (IpUMEHeHue o0OopyJaoBaHUS HMH(DOPMALMOHHBIX TEXHO-
JIOTUH, CBETOBBIX MPUOOPOB, PETYIUPYEMBIX JIEKTPUUECKUX MPH-
BOJIOB);

— MpUMEHEHHE OO0OpYyIOBaHMS C YCTAHOBKOM Ha KpbIIaxX 3/aHUN
(BO3MOXHOCTh BO3ACHCTBUSL pa3psAa0oB aTMOCHEPHOTO 3JIEKTpUYE-
CTBA).

ITopTeI 371EKTPONUTAHUS TOCTOSSHHOT'O TOKA HE IPUMEHSIOTCA.
[TopTel BBOAA-BBIBOJA CUTHAJIOB:

— BO3MOYXHO NPUMEHEHHE KOPOTKHX OTPE3KOB BO3AYIIHBIX JIMHUHI
CBSI3H;

— B CHUCTEMAax MEPEAauYy CUTHAJIOB BO3MOXKHBI IOMEXH TP KOMMYTa-
LIMOHHBIX MPOLIECCAX B CETH NIEKTPOIUTAHUSA.

ITopThl 3a1IUTHOTO 3a3€MIICHUS:

— CHCTEMBbI CBS3U (BKJIIOYAsi MECTHBIC) MOTYT UMETh OOIIYI0 CUCTEMY

3a3€MJICHMS C DJIEKTPUUECKUMU YCTAaHOBKAMMU.

Tabnuua 4 noka3pIiBaeT BO3AEHCTBHE pa3InyHbIX nomex Ha nopthl TC.
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Taoauna 4

Cmenenv uHmMeHCUBHOCHIU ITIEKMPOMAZHUMHOU ROMeXU 0151 NOPMOE Pa3-
JAUYHO020 8uda 014 3 knacca pazmeuwienua TC

CTeneHb HHTEHCUBHOCTH QJIEKTpOMar-
HUTHOM ITOMEXH JUISL TIOPTOB Pa3INIHOT O

BHJIA
! ! [} =
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1 2 3 4 5 6 7
Koa¢pduuneHT uckaxeHus CHHYCOUAAIBHO- 1
CTU KPUBOW HaPsyKEHUs
CurHasbl, epeaBaeMbie 0 CHIIOBBIM JIU-
HUSM:
0,1-3 xI'x — 1 — — —
3-95 k' — 1 — — —
95-500 xI'g — 1 — — —
HwuszkouacToTHbIE
Konebanns nuraromero HanpsHKeHUs — 1 — — —
KOHTyKTHBHEIC
[IpoBainbl HanpsHKCHUS — 1 — — —
3JIeKTPOMAarHUTHEIE
OMEXH [lepeprIBEI B 2IIEKTPOCHA0KEHUHT — 1 — — —
HecummMerpust HanpskeHUS — 1 — — —
OTKJIOHEHHUS HATIPSDKSHHAS — 1 — — —
M3MeHeHNs 9acTOTHI MUTAOMIETO HATIPSKE- 1
HUS
HageneHHbIe HU3KOYACTOTHBIE TOMEXHU — — — 2 —
[TocTOsHHBIH TOK B CETSX MIEPEMEHHOTO
TOKa
OT cuCTEeM MOCTOSTHHOTO TOKa 1 — — — —
Ha yactote 3nexTpuueckoi Tsru 1 — — — —
HuzkouacToTHOE >
Ha ocHOBHOIT 9acToTe 3JIEKTPONUTaHHS 2 — — — —
MarHMTHOE IT0JIe -
Ha rapmonmkax, He CBsI3aHHBIX C OCHOBHOH 1
4acTOTOM
OT cHCTEM MOCTOSTHHOTO TOKa 1 — — — —
HuzkouactoTHoE =
Ha gacToTe ameKkTpuyeckoil TsSru 2 — — — —
JNEKTPUYECKOE TI0JIe =
Ha ocHOBHO# 4acTOTe 3JICKTPONHUTAHHS 2 — — - -
BricokouacToTHBIE 10-150 xI'x — 3 — 3 —
KoHayKkTHBHBIE Ha- | 0,1 -30 MI'g — 4 — 4 —
BEJEHHEIE Henpe- | 30-150 MI'y 3 - 3 -
pBIBHBIE KOJICOAHUS
BricokouacTOoTHBIE 3-95 k' - 1 - - -
KOHTyKTHBHBIC 95-500 kI'g - 2 - - -
3JIEKTPOMArHUTHBIC
MOMEXH OT CHCTEM
KaHaJIU3aIluu o
CHUJIOBBIM JIMHUSIM
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[Tponomxkenue Tabauibl 4

1 2 3 4 5 6 7
HanocekyHIHON JIMTEIBHOCTH - — — 2 —
BricokouacToTHBIE =
MUKpPOCEKYHIHOM UTUTEILHOCTH (B OJIHIK-
KOHJIyKTUBHBIE are- . — 3 — 1 -
Hel 30He)
PUOANYECKUE  DIIEK- "
MUKpPOCEKYHIHOH JUTUTEILHOCTH (B 1ajhb-
TPOMAarHuTHeIE  IIO- . - 2 - 1 -
Hel 30He)
MEXHU v
MuUTMCEeKYHAHON ATUTENBHOCTH — 1 - - -
BricokouacToTHbIE Bricoko# 4acTOThI - 3 — 2 —
KOHAYKTHBHBIE KO- | CpelHel 4acTOThI — 2 — 2 —
nebarenbHbIE, Tepe- | Hu3koi yacToThl — 1 - - -

XOIHBIC TTPOLECCHI

9 kI’ - 27 MI't (JTF00ObIe HCTOYHUKH ) 2 — — — —
26-28 MI'nt (pamuoCTaHIAHU TPaXKAaHCKOTO 3 3 B B B
JMara3oHa)
JlrobuTtenbckas paaruocBs3b (Bce Auanaso- 4 3 3 3 3
HBI)

BricokowacToTHBIE 27-1000 MI'y (mopTaTtuBHEIE paanoTtenedo-

M3JIyyaeMble  DJICK- | HbI 32 UCKIFOUCHHUEM PaHUOCTAHINI rpax- 3 - - - -

TPOMArdvuTHLIC TIIOJIA | JAHCKOT'O ZlI/IaHaSOHa)

(menpepbiBHBIE KO- | 27-1000 MI' (MOOHIBHBIE paanoTeaehOHbI
neGaHus) 3a UCKJIIOUCHHUEM PaHOCTAHIUH Ipaxk1aH- 2 - - - -
CKOT'0 JIara3oHa)

27-1000 MI'n1 (Bce MCTOYHUKH, UCKITFOYast

MOPTaTHBHBIE, MOOMJIbHBIE panoTeNne(OoHbI 1 - - - -

U paIMOCTaHIIMU TPKJAHCKOTO IMana3oHa)

1-40 I'T'ny 3 — - - -
BricoxouacToTHbIE MouiHuEBbIE pa3psiabl 2 - — - —
U3Jy4aeMble uM- | [Tomexu B cucTEMax dJIEKTPONUTAHHS 1 - - - -

IMYJbCHBIC JJICKTPO-
MAarHuMTHBIC ITOJIA

w
|
|
|
|

3J'ICKTpOCTaTI/I‘{GCKI/I€ MC,I[J'ICHHBIe

pazpsiabl BricTprie 3 - - - -

2.4.4, Knacc 4 mecT pa3MellleHUs1 TEXHUYECKUX CPeCTB

JlaHHBIN KJacc TUMUYHBIN 171 IPUMEHEHUS! B TIPOU3BOACTBEHHBIX 30HAX
C MaJIbIM SHEPrONOTPEOICHUEM.
Xapaxmepnvie npusnaku npumenumensro k nopmam TC
[Topt xopmyca:
— PaJAMOCTAHIIMM JIOOUTEIBCKOM PAaTUOCBI3M PACIOJIOKEHBI Ha pac-
crossHuM He Ooiee 20 M;

— PpadnuoBCHIATCIBHBIC IICPEAATUNKH, pa60Ta101uHe Ha 9aCTOTax HMXEC
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1,6 MI't1, pacnioyioxeHbI Ha y1ajleHuH 6oJiee 5 KM;

— BBICOKas KOHIIGHTpAIus 00OpyaoBaHMs WH()OPMAITMOHHBIX TEXHO-
JIOTHIi;

— T0OJIM30CTH BO3MOXKHO NMPUMEHEHHE MPOMBIIIUICHHBIX, HAYYHBIX U
MEIUIUHCKUX BBICOKOYACTOTHBIX YCTPOMUCTB MAJIOM MOIIIHOCTH;

— TOOJIM30CTH MOTYT OBITh PACIOJIOKEHBI MECTHBIC JJICKTPUUECKHE
MOACTAHIINH,

— B INOMEUIIEHUSAX BO3MOKHO MCIIOJIb30BAHUE 3BYKOIIPOBOASIINX CHUC-
TEM U CITyXOBBIX alllapaToB.

[TopThl 35EeKTpONIUTAHUS TIEPEMEHHOIO TOKA!

— MOJKJIIOYAIOT K CHJIOBBIM KaOesMm;

— BO3MOKHO MPUMEHEHNE KOPOTKUX OTPE3KOB BO3YLIHBIX CHIIOBBIX
JIMHUH.

[TopTsl 35eKTpONIUTAHUS TIOCTOSSTHHOTO TOKA HE PUMEHSIFOTCS.
[TopTel BBOAA-BBIBOJA CUTHAJIOB:

— BO3MOXHO NPHUMEHEHNUE KOPOTKHX OTPE3KOB BO3MYIIHBIX CHJIOBBIX
JIMHUH.

[TopTel 32U THOTO 3a3€MIICHUS:

— TMPUMEHECHUE B KAYECTBE 3AIUTHOTO 3a3€MJICHUS METALUIMYECKHUX
CTPYKTYP, KOTOpPbIE MOTYT OBITh COEMHEHBI HJIA HE COCTUHEHBI C
OIIOPHOW TOYKOW 3a3€MJICHUS.

Tabnuma 5 mokas3bpIBaeT CTENEHb WHTEHCUBHOCTH BO3JEHCTBUS pa3iny-

HbIX TioMex Ha moptel TC cormacuo [5].
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Taoauma 5

Cmenens uHmMeHCUGHOCHU IJ1EKMPOMAZHUMHOIU nOMeXU 0/ ROPMOE pa3-
JuuH020 euoa 0 4 knacca pazmeuienusn TC

CTerneHb HHTEHCUBHOCTHU QJICKTpoMar-
HUTHOH ITOMEXH JJI1 TIOPTOB PA3JIMIHOIO

BHJA
! ! /m w
s By |By | L E| &
g S s = s g 5
3neKTp0MarHI/ITHa;I nmoMexa E» g E ) g [9 S = & =2
5
[N g aflg 22 a4 E =
) s 9 o 2 m 35 3
4 5 E ol B o - Q
= S x 50 x & af 5
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1 2 3 4 5 6 7
KoaddumreHT nckaxeHnss CHHyCOUIATBHO- 1
CTH KPUBOU HaINpPsKEHUS
CurHaJbl, repeaBaeMbie IO CHIIOBBIM JIHU-
HUSIM:
0,1-3 xI'x — 1 — — —
0 3-95 kI — 1 — — —
HM3KOYAaCTOTHEIC
95-500 xI'g — 1 — — —
KOHTyKTHBHEIC
Konebanuns nuTaromero HampspKeHUs — 2 — — —
3JIeKTPOMarHUTHEIE
[IpoBaibl HaNPsHKCHUS — 2 — — —
MOMEXHU
[lepepsIBEI B 2IIEKTPOCHA0KEHUHT — 2 — — —
HecummMerpust HanpshKeHUsS — 2 — — —
OTKIIOHEHUS HATIPSDKEHHAST — 1 — — —
VI3MeHeHHsT 9aCTOThI MUTAIOIIETO HAMPSIKe- 1
HUS
HaBeneHHble HU3KOYACTOTHBIE IOMEXH - - 3 -
ITocTosIHHBIN TOK B CETAX NEPEMEHHOT0 TOKa — — - - -
OT crcTeM MOCTOSTHHOTO TOKa 1 — - - -
Ha gactoTe 21eKTpUYecKoi Tru 1 — — - -
HuzkouactoTHOE v
Ha 0CcHOBHO# 4acTOTE 3JICKTPONHUTAHHS 2 — - - -
MarHMTHOE I0JIe =
Ha rapmon#uKax, He CBSI3aHHBIX C OCHOBHOM 1
4aCcTOTOM
OT crcTeM MOCTOSTHHOTO TOKa 1 — - - -
HuzkouactoTHOE v
Ha gacToTe anexkTpuyeckoit TSru 2 — — - -
AIIEKTPHYCCKOE T10JIE =
Ha 0CHOBHO# 4acTOTE 3JICKTPONHUTAHHS 2 — - - -
BEICOKOYAaCTOTHEIE 10-150 kI’ — 3 - 3 —
KOHJIyKTUBHBIE Ha- | 0,1 -30 MI'g — 4 — 4 —
BEJICHHEIE Henpe- | 30-150 M1 3 - 3 -
PBIBHBIE KOJIeOaHUS
BbIcOKOUACTOTHBIE 3-95 kI'g - 1 - — —
KOHAYKTHUBHBIC JJICK- 95_500 KFH — 2 — — —
TPOMArHUTHBIC MOMEXU
OT CHUCTEM KaHalln3a-
IIMK 110 CHUJIOBBIM JIHU-
HUAM
HanocekyH1HOM 1IUTEIBHOCTH — 3 - 2 -
BrIcoko4acTOTHBIE "
MuUKpOCeKyHIHOH JUTHTEIEHOCTH (B OJIHK-
KOHIyKTHBHBIE are- N - 3 - 2 —
Hel 30He)
PHOIMYCCKUE DJICK- =
MUuUKpOCEKYHIHOH [UTUTEILHOCTH (B 1ajb-
TPOMAarHUTHbIE  MO- . - 2 - 2 -
Hel 30He)
MEXH =
MWIIHCEeKYHIHON ATUTEIBHOCTH — 1 — — —
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[TpoomkeHre TabuuLbl S

1 2 4 6
BricokoyacToTHBIE BrIcOKO# 4acTOTHI 3 2
KOHIYKTHBHBIE KO- | CpemHell 4acTOThI 2 2

1

nebaTenmbHBIE, Tepe-
XOJHBIE IPOLIECCHI

Huszkoit yacToThI

BricokouacToTHBIE
U3Ty4aeMble  3JeK-
TPOMAarHUTHBIE TIOJISI
(HempephIBHBIE KO-
TeOaHMs)

9 k't - 27 MI't (;1F0OBIE UICTOYHHUKH )

26-28 MI'1 (pamnocTaHINN TPaXKAaHCKOTO
Jnana3oHa)

JIrobutenbckas paguocBs3b (Bce AUanas3o-
HBI)

27-1000 MI'ny (mopTaTUBHBIE panOTENE-
(OHBI 32 UCKITIOYEHUEM PAJINOCTAHIMN
IpakJJaHCKOT'O THama30Ha)

27-1000 MI'y (MoOuibHBIE paguoTenedOHbI
3a UCKIIIOUEHHEM PaJHOCTaHLIUI IrpakaaH-

CKOTI'O z[Hanasoﬂa)

27-1000 MI'1 (BCce MCTOYHUKH, UCKITIOTAs

MOPTATUBHBIE, MOOMIIEHBIC PaTHOTENC(HOHBI 2 - - - -

Y PaAMOCTAHIUH TPAXKITAHCKOTO IMaa30Ha)

1-40ITn 3 — - — —
BrIicokoyacToTHBIC MoJtHHeBBIC pa3psibl 2 — - — —
U3ITy4aeMbIe uM- | [loMexu B cuCTeMax dIEKTPOITUTaHUS 2 - - - -
IYJIbCHBIE  JJIEKTPO-
MAarHUTHbIC TIOJIS
OnexTpocratuyeckue | MeuieHHbIe 3 — — — —
pas3psiisl BricTphie 3 — - — —

2.4.5. Kiacce 5 MecT pasMelieHUs] TEXHUYECKHUX CPEeICTB

JIaHHBIN KJIACcC TUMHWYHBIN U1 PUMEHECHUSI HA MPEANPUATHAX TSKEION
MIPOMBIIIIEHHOCTH, 3JICKTPOCTAHIIUAX U JIEKTPUUECCKUX MOACTAHIIHAX.
Xapaxmepnuvle npusnaku npumenumenvro kK nopmam TC
[Topt kopmyca:
— PaAMOCTAHIIUHU JIFOOMTEIHCKOW PaJHUOCBS3U PACIIONOKEHBI Ha pac-
crossauM He Ooiee 20 M;
— paaMoBeNaTeIbHbIC IepeAaTINKH, paOOTaIOIIKe Ha YaCTOTaX HIKE
1,6 MI'1, pacmiosio>keHbI Ha yJajaeHuu Oojee 5 Ku;
— HEMOCPeACTBEHHas OJU30CTh K MPOMBIIUICHHBIM, HAYYHBIM U Me-

JAUITNHCKHUM BBICOKOYAaCTOTHBIX YCTPOﬁCTB OOIBIION MOIIHOCTH,
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— HEIMOCPEACTBEHHAs OJIM30CTh K IMEPEKIIOYAIOIIUM U Pa3beIUHSIIO-
IIIUM YCTPOMCTBAM DJICKTPUUECKHUX TMOJCTAHIIMA CPEIHETO M BBICO-
KOTO HaIPSHKEHUS;

— HeINoCpeACTBEHHAas OJU30CTh K 000PYI0BAHUIO JICKTPUUECKOMN J1y-
TOBOM CBapKH;

— ONM30CTh ANEKTPUYECKUX KalOenel cpelHero HanpsKeHusI.

[TopThl 25IEKTPONUTAHUS TIEPEMEHHOTO TOKA:

— TMOJKJIIOUYEHUE CUJIOBBIX YCTAaHOBOK CPEIHEH MOITHOCTH K MOJ3EM-
HBIM KaOeisM,

— HaJIWYUE OTHAENbHBIX JJEKTPUYECKUX MOJCTAHIIMM BBICOKOTO Ha-
MPSDKSHUS 1J1s1 CUJIOBBIX YCTAaHOBOK OOJIBIIION MOIITHOCTH;

— BO3MOXXHOCTH MPUMEHEHHUS aBTOHOMHBIX CHUJIOBBIX (DUACPOB;

— BO3MOXXHOCTHh COOCTBEHHOU r'eHepaIliy MUTAIOIIETO HAMIPSIKEHUS;

— Koppekuus KodhPuimenTa MOIHOCTH;

— TMPUMEHEHHE OJJICKTPUUECKUX PETYJIMPYEMBbIX TMPUBOJOB 3HAYU-
TEJIbHOM MOIIHOCTHU;

— WCTOJIb30BaHKE PAa3beIUHSIONINX BBIKIIIOUATEIICH;

— TMPUMEHEHHE TyTOBBIX YJICKTPUUYCCKUX TEUCH;

— HaJIWYUE HATPY30K CO 3HAYUTEIHHBIMU W3MEHEHUSIMU TMOTpeOIIsie-
MOM MOIITHOCTH;

— MOTYT UMETh MECTO 3HAUYUTEIHHBIC TOKH KOPOTKOTO 3aMBIKAHHUSI.

[TopThI AJIEKTPONTUTAHUS TOCTOSTHHOTO TOKA:

— TMPUMEHEHHE BBIPSIMUTEIEH C aKKyMYJISITOPHBIMU OaTapesMu;

— HAJIAYWE TEPEKIII0YaeMbIX WHIYKTUBHBIX HArpy30K B DJJICKTpHYE-
CKHX CETSX;

— HaJIAYUE HATPy30K CO 3HAYUTEIHHBIMA W3MEHEHUSIMU TOTpeOIisie-

MOM MOIITHOCTH.
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ITopTel BBOJA-BBIBO/IA CUTHAJIOB:
— CHUJIOBBIE M KaOeIbHbIC TMHUU MOTYT OBITh HE Pa3HECEHBI;
— TOKH, BBI3BAHHBIE ONEPALUAMH NEPEKIIOUEHUSA B CUCTEME IJIEKTPO-
NUTaHUA, MOTYT CO3JaBaTh 3HAUUTEIIbHBIEC IOMEXH B CUCTEMAX CBSI-
3;
— TC, pacnonaraemblie BHE 3JaHUM, MOTYT MOABEPraThCs MOBPEXKIE-
HUSIM;
— TIOBBIIICHHAsA BO3MOXHOCTb BO3/I€MCTBHS MOJIHUEBBIX Pa3psiaoB.
[TopTel 321U THOTO 3a3€MIICHUS:
— HCIIOJIb30BaHUE PA3BETBICHHBIX CUCTEM 3a3€MIICHUS;
— HaJu4ue PACHpPEIENICHHBIX JOKAJIbHBIX CUCTEM OIIOPHOIO 3a3eMile-
HUs, KaK IIPaBUIJIO, XOPOILIO KOHTPOJIUPYEMBIX;
— HaJU4Me DJIEKTPUYECKUX COCOUHEHHM MEXKIy OTHENBHBIMHU JIO-
KQJIbHBIMU CUCTEMAMU OIIOPHOI'O 3a3€MIICHUS;
— MOTYT UMETh MECTO 3HAYUTEIbHbIE TOKM KOPOTKOI'O 3aMbIKAHUS HA
3eMIIIO.
TabGnuma 6 moka3plBaeT CTENEHb MHTEHCUBHOCTH BO3ICHCTBUS pa3iuy-

HBIX omex Ha nopThl TC coracHo [5].
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Tao6auua 6

Cmenens uHmMeHCUGHOCHU IJ1EKMPOMAZHUMHOIU nOMeXU 0/ ROPMOE pa3-
JIUYHO20 euda ona 5 kracca pasmeuwjenus TC

CTerneHb UHTEHCUBHOCTH SJICKTpoMar-
HHUTHOU ITOMEXHU IJIA TIOPTOB Pa3JIMIHOIO

BHIA
! ! 2] =
= ST 9 =
[a]
S 584584 s5| &
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1 2 3 4 5 6 7
KoaddummeHT nckakxeHns: CHHYyCOUIATBHO- 2
CTH KPUBOW HANpPsHKEHUS
CurHaJepl, iepeaBaeMbIe TI0 CHIIOBBIM JTH-
HUSIM:
0,1-3 xI'x — 1 — — —
0 3-95 k' - 1 — - —
HM3KOYaCTOTHBIE
95-500 kIt — 1 — — —
KOHITyKTHBHBIC DJICK-
Konebanns nuTaronero HanpspKeHUs - 2 — - —
TPOMAarHUTHBIE  TIO-
[TpoBaybl HanPsKEHUS - 2 — - —
MEXU
[lepepsIBHI B IIEKTPOCHAOKEHUH — 2 — — —
HecuMmMerpus HanpsiKeHUs — 2 - - -
OTKJIOHECHHUS HANIPSKEHUS — 2 - - -
V3MeHeHH s 9aCcTOThI MTUTAOIIETO HATIPSKE- 1
HUSA
HaseieHHbIE HU3KOYACTOTHBIE [IOMEXHU - 3 4 3
ITocTOsIHHBIN TOK B CETSIX NEPEMEHHOT0 TOKa — — — - —
OT cHCTEM MOCTOSIHHOI'O TOKA 3 - — — —
Ha ygacToTe anekTpudeckoi Taru 2 — — — -
HuzkouactotHoe =
Ha 0CHOBHOIf 4acTOTE 3JICKTPONUTAHUS 3 - — — —
MAarduTHOE T10JIe =
Ha rapMoH#HKax, He CBSI3aHHBIX C OCHOBHOM 3
YacTOTOM
OT cucteM IOCTOSIHHOTO TOKa 4 - — - —
HuzkouactotHoe v
Ha gacroTe 21eKTpUYeCKOil TAru 4 — — — —
AIIEKTPHYCCKOE T10JIE =
Ha 0cHOBHOI1 4aCTOTE 3JIEKTPONUTAHUS 4 — — — —
BEICOKOYAaCTOTHEIE 10-150 xT'1g — 3 3 4 —
KoHAyKTHBHBIE Ha- | 0,1 -30 MI'Ig - 3 3 5 —
BEJCHHBIE Henpe- | 30-150 MI'ig — 3 3 3 -
PBIBHBIE KOJICOAHUS
BricokouacToTHBIE 3-95 k' — 1 1 — —
KOHAYKTHBHBIC DJICK- 95_500 KFH — 2 1 — —
TPOMArHUTHBIC IMMOMEXU
OT CHCTEM KaHajiIu3a-
O 110 CHWJIOBBIM JIU-
HUAM
HaHocekyHIHOM JUIMTEABHOCTH — 3 3 2 -
BricokouacToTHEIE =
MUKpPOCEKYHIHOH UTUTEILHOCTH (B OJIMK-
KOHJyKTHBHBIE aIme- . - 3 2 3 —
Hell 30He)
PUOJMYCCKHIE  DJICK- v
MUKpPOCEKYHIHOH JUTUTEILHOCTH (B Iajb-
TPOMAarHuTHeIE  IO- . - 2 2 3 -
HEil 30He)
MeXu v
MuIMCeKyHAHOM ATUTENbHOCTH — 2 2 - -
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[Tpopomxenue TabIUIbI 6

1 2 3 4 5 6 7
BricokouacToTHBIE BrIcokoO# 4acTOThI — 3 — 2 —
KOHAYKTHBHBIE KO- | CpenHel 4acTOThI — 2 — 2 —
nebaTenbHble, Mepe- | Huzkoil yacToThI — 3 - - -

XOJTHBIE MPOLIECCHI

9 k['1r - 27 MI'n (;1r00BIe UCTOYHUKN) 5 - - — —
26-28 MI'n1 (pagrocTaHIMK TPasKAAHCKOTO 2 B B _ B
JMarna3oHa)
Jlroburenbckas pagrocBs3b (Bce AUanas3o- 3 B B _ B
HBI)

BricokouacToTHBIE 27-1000 MI'ny (mopTaTtuBHEIE paanoTenedo-

U3IIy4aeMbIe  OJICK- | HBI 32 UCKIFOYCHHEM PaJuOCTaHIUH Ipax- 4 - - - -

TPOMArHvuTHBIC TIIOJIA | JAHCKOT'O ,I[I/Ial'[aSOHa)

(menpepbiBHBIE KO- | 27-1000 MI't (MOGHIBHEIE pagnoTeTeOHbI
nebaHus) 3a HCKITIOUCHUEM PaJHOCTaHIMIl IpaXkIaH- 2 - - - -
CKOT'0 JIMara3oHa)

27-1000 MI'n (Bce MCTOYHUKH, UCKITFOYast

MOPTaTHBHBIE, MOOMJIbHBIE panoTeNne(OHbI 2 - - - -

U paIMOCTaHIIMU TPKJAHCKOTO IMana3oHa)

1-40 I'T'y 3 - - - -
BbIcOKOUaCTOTHBIE MouiHueBbIe pa3psiabl 2 - - - -
U3Jy4aeMble uM- | [Tomexu B cucTeMax dJIEKTPONUTAHUS 4 - - - -
MYJIBCHBIE  3JIEKTPO-
MarHUTHBIE MOJIs
OnexTpocratnyeckue | MenneHHsle 2 — — — —
pas3pssl BricTprie 2 — — — —

2.4.6. Kiacc 6 mecT pa3MelieHUsl TEXHUYECKHUX CPeICTB

JlanHBIN K1acc TUMUYHBIN 711 mpuMeHeHnus TC BOIM3HM OKUBJICHHBIX Ma-
TUCTPAJIEN M HA YIULAX C HHTEHCUBHBIM JIBUYKCHUEM.
Xapaxmepnwvie npuznaxku npumernumenvro k nopmam TC
[Topt xopmyca:
— TIapKOBKa aBTOMOOWJICH IOJT BHICOKOBOJIbTHBIMHU JIMHUSIMH DJICK-
TpOIEPEIAYH;
— B HEMOCPEACTBEHHOM OJIM30CTH MOTYT MPUMEHSTHCS MOJBUKHBIC
paguonepeaaTINKi 3HAYMTETbHOW MOIITHOCTH.
[TopThl 3eKTpONIUTAHUS TIEPEMEHHOIO TOKA!

— MOI'YT OBITH MOAKIIFOYCHBI K CHIIOBBIM JIMHUAM JJICKTPOIICPCaAay,
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MPOXOISIIIIUM Ha OTKPBITOM BO3/TyX€;
— TOABEPTarOTCS 3HAYUTEIBHBIM BO3JCHCTBUSIM MOJIHUEBBIX pa3psi-
JIOB.
ITopThI 3EKTPONUTAHKS TOCTOSHHOTO TOKA HE MPUMEHSIOTCSL.
ITopTel BBOAA-BBIBOJA CUTHAJIOB:
— TIOJIBEPTalOTCS 3HAYMTEIBbHBIM BO3JACHCTBUAM MOJHHUEBBIX pa3psi-
JIOB.
[TopTel 321U THOTO 3a3€MIICHUS:
— TPUMEHEHHME JJMHHBIX LENel C Pa3IMYHbIMU TOYKAMHU OMOPHOTO
3a3eMJICHUS.
Tabnuna 7 moka3bpIBaeT CTENEHb WHTEHCUBHOCTU BO3JEHCTBUSI pa3iny-

HBIX momex Ha opThl TC coracHo [5].

Taoauma /
Cmenens uHmMeHCUGHOCHU IJ1IEKMPOMAZHUMHOU nOMeXU 0/ ROPMOE pa3-
JIUYHO20 euda 0na 6 kracca pazmeuwenus TC

CreneHb HHTEHCUBHOCTH 3JIEKTPOMAr-
HUTHOM NIOMEXH JIJIsl IOPTOB PA3INYHOTO
BHJIA

GHCKT‘pOMaFHI/ITHaﬂ nmoMexa

[TopT xopmyca
ITopt snexTponu-
TaHUS [IepEeMeH-
HOT'O TOKa
ITopT snexTponu-
TaHUS MOCTOSH-
HOT'O TOKa
[Topt BBOAA-
BBIBOJIA CUTHAJIOB

~| TlopT 3a3eMieHus

1 2

w
N |
[¢;]
»

Koapunrent nckaxeHus: CHHYCOUAAIBHO-
CTH KPUBOW HAIPSKEHUS

CI/II‘HaJ'IBI, nepeaaBacMbIC 10 CUJIIOBBIM JIN-
HHUAM:

HuskouactoTHbie 0.1-3 k't _ _ _ _
KOHJIyKTHUBHbIE 3.5 T _ _ _ _
3JIEKTPOMAarHUTHbIE 95-500 k[ — _ _ _

IIOMEXHU
Konebanus TMUTAIOMICTO HAITPSAXKCHUS —

HpOBaJ'ILI HalpsOKCHUA —

[lepephIBEI B 2JICKTPOCHA0KEHUHT —

HCCI/IMMeTpI/IH HaOPsSPKCHUSL —

DI e L e el el
|
|
|

OTKIIOHEHHS HaIpsKCHUA —
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[Tpopomxkenue TadauIbI 7

1 2 3 4 6
M3MeHeHNs 9acTOThI MUTAONIETO HATIPSIKE-
HuskouacToTHbIE - 1 -
HHUS
KOHJTyKTHBHEIC
HagsegeHubie HU3KOYAaCTOTHBIE TIOMEXHU - - 1
3JIEKTPOMArHUTHEIC -
ITocTOSsIHHBIN TOK B CETSX MEPEMEHHOTO TO-
ITOMEXH — _ _
Ka
OT cucTeM HNOCTOSHHOI'O TOKA 1 - -
Ha gacToTe anexkTpuueckoit Tsru 1 — —
HuzkouacTtoTHOE =
Ha ocHOBHO#T 4acTOTE 3JICKTPONHUTAHHS 2 - -
MAarHUTHOE I0JIe =
Ha rapmonuKkax, He CBSI3aHHBIX C OCHOBHOU 1
qacTOTOU
HuskouacToTHOE OT cucTeM MOCTOSHHOTO TOKA 3 — —
aeKTpuueckoe mo- | Ha wactote anmexTpudeckoil Taru 1 -
JIe Ha ocHOBHO# 9acTOTe 3JIEKTPONUTAHHS 4 - —
BrIicokogacToTHBIE 10-150 xI'g — 2 1
KoHAyKTHBHbIE Ha- | 0,1 -30 MI'1y — 2 1
BeeHHble  Hempe- | 30-150 Ml - 2 1
PBIBHBIC KOJICOAHNUS
BricokogacToTHBIE 3-95 k['g — 1
KOHAYKTHBHBIE 95-500 xI'1g - 1 -
3JIeKTPOMarHUTHEIE
IIOMEXH OT CHUCTEM
KaHaIM3aluu o
CHJIOBBLIM JIMHHUSM
HaHocekyHIHOW JUTMTEIbHOCTH — — 3
BricokouacToTHBIE =
MUKpOCeKyHIHOH JUTUTENBHOCTH (B OJIHXK-
KOHIIyKTHBHBIC arie- N - 3 3
Hel 30He)
PHOIMYCCKHIE DJICK- =
MUKpPOCEKYHIHOH [UTUTEILHOCTH (B 1ajb-
TPOMAarHUTHBIE II0- N - 3 3
Hel 30He)
MEXU =
MWUIHCEKYHIHON ATUTEIBHOCTH - 3 —
BrICOKOYaCTOTHEIE BEICOKO# 4aCTOTEI - 3 3
KOHIYKTHBHBIE KO- | Cpe/iHeil 4acTOThI - 2 3
nebaTenbHbIe, Mepe- | Huskoi 4acTOThI - 3 -
XOJTHBIE TTPOIECCHI
9 kI'n - 27 MI't (;TF0OBIE UICTOYHHMKH ) 3 — —
26-28 MI'1 (pamioCTaHIAU TPaKAAHCKOTO 3
JMana3oHa)
Jlroburenbckas pagrocBs3b (Bce AUanas3o- 3
HBI)
BricokouacToTHbIE 27-1000 MTI'ry (mopTaTtuBHBIE pagroTenedo-
W3Ty4aeMble JJICK- | HBI 32 HCKIFOUYCHUEM PAIHOCTAHIIUI TpaK- 3 - -
TPOMArHUTHBIC MOJIS | JAHCKOTO JHMaIa30oHa)
(nenpepbiBHBIE KO- | 27-1000 MTI'11 (MOGHIIBHBIE pagHOTENE(HOHBI
nebGaHust) 3a UCKJIIOUEHHEM PaJUOCTAHIINM IpaskaaH- 5 - —
CKOTO JIara3oHa)
27-1000 MTI'11 (Bce MCTOYHUKH, UCKITIOUAsT
MOPTAaTUBHBIE, MOOMIIBHBIE PATHOTENE(HOHBI 2 - -
W PAJIMOCTAHIMK I'PAXKIAHCKOTO THAIa30Ha)
1-40 I'T1y 2 - -
BricoxouacToTHbIE MouHueBbIE pa3psabl 2 - —
U3JTy4aeMbIe uM- | [Tomexu B CHCTEMaXx JJICKTPOIIMTAHHS 2 - -
MyJIbCHBIC 3JIEKTPO-
MAarHUTHEIE TOJIS
OnexTpocraTHye- MennenHsle 1 — —
CKHUE pa3psiIibl BricTpeie 1 - -
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2.4.7. Knacce 7 mecT pa3MelieHUsI TEXHHYECKHUX CPeICTB

JlaHHBIN Kjace TUOWYHBINA il puMeHeHuss TC B MOMENIEHUSAX IIEHTpa
Mepe1avu JaHHBIX.
Xapaxkmepnvie npusnaxu npumenumenvro kK nopmam TC
[Topt kopmyca:
— HCIIOJB30BaHUE CIIEHUAIBHOTO YKPaHa 31aHUS;
— TMPUMEHEHHE NMEPEHOCHBIX PAIUOCTAHIIUN MOXKET OBITH 3aIPEILCHO.
[TopThl 3EKTPONUTAHUS IEPEMEHHOIO TOKA:

— TIOJKJIOYEHHE K CHJIOBBIM KaOesaM;

— BO3MOKHO IPUMEHEHUE KOPOTKHUX OTPE3KOB BO3AYIIHBIX JIOII;

— BBICOKME YPOBHHM TapMOHUK HAMPSKEHUS AJIEKTpONUTaHus (Ipu-
MEHEeHHEe 000py1I0BaHUS MH(POPMAIIMOHHBIX TEXHOJIOTHUM, CBETOBBIX
MPUOOPOB, PETYIUPYEMBIX IIIEKTPUUECKUX TPUBOJIOB);

— MpUMEHEHHE OO0OpYyIOBaHMS C YCTAHOBKOM Ha KpbIIax 3/1aHUN
(BO3MOKHOCTb BO3JIEHUCTBHUSL pa3psoB aTMOCHEPHOTO 3JIEKTpUYe-
CTBA).

ITopTeI 351EKTPONUTAHUS TOCTOSTHHOTO TOKA:

— TmpuUMEHEHHE (HAaXOXICHUE B pe3epBe) CUCTEM OecrepeOoiHOTo
MUTaHUS;

— BO3MOYKHO HCHOJIb30BAHHUE PE3EPBHOIO DJIEKTPHUUYECKOTO T€HEPATO-
pa.

[TopTel BBOAA-BBIBO/IA CUTHAJIOB:

— HCHOJIb30BaHUE YCTPOWCTB 3alUTHl OT IEPEHANPSLHKEHUN Ha JIMHU-
SIX CBA3U,

— TMPUMEHAKOTCS MEPONPUATHS JJI1 YMEHBIICHUS BO3JCHUCTBUS JJICK-

TPOCTATHUYCCKHX Pa3psAa0B.
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ITopThI 3aIIUTHOTO 3a3€MIICHMUSL:

— TIPUMEHEHHUE CIENUATIBbHO CKOHCTPYMPOBAHHOM CUCTEMBI 3a3eMIie-
HUSA, HA KOTOPYIO NMPAKTUYECKU HE OKA3bIBAIOT BIUSHUE CHUJIOBBIE
YCTAaHOBKH U MOJIHMEBBIE Pa3psibl.

Tabnuma 8 moka3piBaeT CTENEHb MHTEHCHBHOCTH BO3ACUCTBHS pPa3iiny-

HBIX omex Ha opTel TC coriacHo [5].

Tao6auma 8
CreneHb HHTEHCUBHOCTH 3JIEKTPOMATHUTHOM MOMEXH /Il IOPTOB Pa3Jinyi-
HOTI'0 BUJA JJid 7 Kiacca pa3memenust TC

CreneHb HHTEHCUBHOCTH AJIEKTPOMAr-
HUTHOH IMOMEXH IS IOPTOB Pa3IHIHOTO
BHUA

DNeKTpOMarHuTHasl moMexa

HOI'O TOKa

ITopT xopmyca
Ilopt snexkrponu-
TaHUS ITepeMeH-
ITopt snekTponu-
TaHUsI TOCTOSTH-
HOTO TOKa
ITopt BBOAA-
BEIBOJIa CUTHAJIOB

~| TlopT 3a3emiieHus

1 2

w
NN
o
o

KoadduineHT uCKakeHUS] CHHYCOHMIATLHO-
CTU KPUBOW HaNPSKEHUS

CI/IFHaJ'H)I, nepeaaBacMbI€ 110 CUJIIOBBIM JIN-
HUAM:

0,1-3 k' —

3-95 k' _

HuskouactoTrHble 95-500 xI'1t _

KOHAYKTHUBHBIE KosniebaHus nuTaroniero HanpspKeHust —

QJICKTPOMArHUTHLIC HpOBaHBI HalPsKCHU S —

HOMeXHU ITepepsIBBI B 2JIEKTPOCHA0KEHUH -

HecumMerpust HanpsiKeHUs —

OTKJIOHEHHS HalIPpsHKCHU S —

M3MeHeHns 4acTOThI NUTAIOUICTO HAIIPSKE-
HHUA

L DN e e e
I
I
I

HaBe,Z[GHHLIC HHN3KOYaCTOTHBIC ITIOMCXH — — — 1 —

IIoCTOSHHEIN TOK B CETIX NEPEMEHHOI'O
TOKa

OT crcTeM MOCTOSTHHOTO TOKa

Ha yactore snexTpuueckoit Tsru

HwuskogactoTrHoe v
Ha ocHOBHOI1 yacTOTE 3JIEKTPONUTAHUS

MAar"HuTHO€ I10JI€ -
Ha TapMOHHKaXx, HE CBA3aHHbBIX C OCHOBHOU

JaCTOTOM

OT cHucTeM MOCTOSTHHOTO TOKa

HwuskoyactorHoe v
Ha gactote snexTpuueckoit Tsru

QJICKTPHUUICCKOC IOJIC

RlRk| P NP
|
|

Ha ocHoBHO# "acToTe QJICKTPOINUTAHUS
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[Tponomxkenue TabauIbl 8

1 2 4 5 6
BrIcOKOYacTOTHBIE 10-150 xI'a 2 2 2
KOHJIyKTUBHBIE Ha- | 0,1 -30 MTI'1g 2 2 2
BEJICHHBIC uHenpe- | 30-150 MTI'g 2 2 2
PBIBHBIC KOJICOAHUS
BEICOKOYaCTOTHBIE 3-95 k' 1 - -
KOHIYKTHBHBIC ~ 9JIK- | 95-50( k[ I 2 — -
TpOMaFHHTHBIe IIOMEXHU
OT CHCTEM KaHAJIU3a-

O II0 CUJIOBBIM JIH-
HUAM
HaHocexyHIHOH IHTENEHOCTH 2 — 2
BricokouacToTHBIE =
MUKpPOCEKYHIHOH TUTEIEHOCTH (B OJIIK-
KOHIyKTHBHBIC ~aIe- N 2 — 2
Hel 30He)
pUOAMYECKHE DJICK- =
MUKpPOCEKYHIHOH [IUTENFHOCTH (B 1alTh-
TPOMAarHUTHbIE  TO- . 2 - 2
Hel 30He)
MeEXH —
MWUIHCEKYHTHON IITUTETBHOCTH 1 - -
BrIicokogacToTHBIE BrIcoKko# 9acTOTHI 2 — 2
KOHIYKTHBHBIE KO- | CpezHei 4acTOThI 2 — 2
nebaTenbHble, Mepe- | Huzkoil 4acToTHI 1 - -

XOOHBIC TPOUECCHI

BricokouacToTHBIE
u3lly4aemble  BJIeK-
TPOMAarHUTHBIE TIOJIS
(HeTIpepBIBHBIE KO-
TIeOaHMs)

9 xI'n - 27 MTI'n (J1r00bIe HICTOYHUKH)

26-28 MI'n1 (pagrocTaHIMK TPaXKIaHCKOTO
JMana3oHa)

JIrobutenbckas pafuocBsa3b (Bce AUANa3o-
HBI)

27-1000 MTI't1 (mopTaTHBHBIE paiMOTENe-
(OHBI 32 UCKIIOUEHHEM PaUOCTAHIINI
IpaXJJaHCKOTO IMAana30Ha)

27-1000 MI'11 (MoOmIIbHBIE pagroTeneOHbBI
3a MCKITIOYCHUEM PaJHOCTaHIUH IpaXIaH-
CKOT'0 JiMana3oHa)

27-1000 MI't (BCce HCTOYHUKH, UCKITFOTAS
MOPTATUBHBIE, MOOHJIbHBIE pagHOTENe()OHBI
U PaIMOCTAHIINN TPAXKIAHCKOTO JIMANa30Ha)

1-40I'T'y

BricokogacToTHBIE
H3J1y4acMbIC M-
IMYJBCHBIC  JJIEKTPO-
MAarHMTHBIC ITOJIA

MosHHUEBbIE pa3psiIbl

Ilomexu B cucteMax SJICKTPOIIUTAHUS

DIEKTPOCTATHICCKIE
paspsiibl

MenneHHbIe

BricTpble

2.4.8. Kinacc 8 mecT pa3MellieHUsI TEXHUYECKHUX CPeICTB

JlaHHBIN KJTacC TUMUYHBIN i puMeHeHus: TC B MOMEIIEHUAX KIWHUK,
OonbHMILI, TOCcnuUTaNed. B HEKOTOPBIX MOMEIICHUSX, COAEepKAIIUX 000pyI0Ba-

HHUEC AACPHOIO0 MArHuTHOrO pe€3oHaHcCa, MOI'yYyT MMCTbL MCECTO BBICOKHC YPOBHH
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MIOCTOSIHHBIX M HU3KOYACTOTHBIX MAarHUTHBIX MoJie. B 3TOM Kilacce Moryr
IPUMEHATHCA HWMITYJIbCHBIE JIa3€pbl U BBICOKOYACTOTHBIE 3JIEKTPOXHUpPYpruye-
CKHE UHCTPYMEHTHI.
Xapaxmephvie npuznaxu npumenumenbro Kk nopmam TC
[Topt kopmyca:
— HeNocpeACTBEHHasi OJM30CTh K MPOMBIIUICHHBIM, HAYYHBIM U Me-
JUIUHCKUM BBICOKOYaCTOTHBIM yCTPOMCTBAM MaJIOM MOIIHOCTH;
— HQJIAYUE PEHTT€HOBCKUX HMITYJIbCHBIX W3JyYEHUA U PEHTICHOB-
CKHX YCTaHOBOK;
— MpUMEHEHHE 000PYAOBAHMS, MCHOJB3YIOLUIETO M3IY4YEHHs] B Tura-
repLIOBOM MOJIOCE YAaCTOT (JIMHEWHBIE YCKOPUTEIN, MATHETPOHBI);
— IMPUMEHEHHE YJIbTPa3ByKOBOr0 00OPY10BaHMUS.
ITopThI 2JIEKTpONIUTAaHUS IEPEMEHHOTO TOKA!
— MOJKJIIOYEHHE MEIMLIMHCKOTO0 000pYI0BAHMS )KU3HE00ECTICUEHNS;
— HCHOJIBb30BaHME Pa3/IETUTENBHBIX TPAHCPOPMATOPOB;
— TMPUMEHEHHE CUCTEM OecriepeOOMHOTO MUTAHUS;
— HaJIAYUE PE3EPBHBIX AIEKTPUUECKUX I€HEPATOPOB.
ITopTHI JIEKTPONUTAHUS TOCTOSIHHOTO TOKA HE IIPUMEHSIFOTCSL.
[TopTel BBOAA-BBIBOJA CUTHAJIOB:
— TOMEXM B pe3yJbTaTe NPOLECCOB KOMMYTAllMM B CUJIOBBIX CETSIX
MOTYT OKa3bIBaTh BIIMSHHE HA allllapaTypy NepeJayu JaHHbIX;
— MPUMEHEHHE HU3KOYPOBHEBBIX CHCTEM PETUCTPALIMH JAHHBIX.
ITopThl 3a1IUTHOTO 3a3€MIICHUS:
— MPUMEHEHHE CIIEHHUAJIBHO CKOHCTPYMPOBAHHOW CHUCTEMBI 3a3emJie-
HUS B EsAX oOecrieueHusi 0€30MacHOCTH MPUMEHEHUs 000py10Ba-
HUSL.
Tabnuma 9 nokaseiBaeT BO3ICHCTBUE pa3NIuYHbIX omex Ha mopTsl TC.

54



Taoaumna 9

Cmenenv uHmMeHCUBHOCHU INEKMPOMAZHUMHOI NOMEXU 014 ROPMOE Pa3-
JIUYHO20 suda ona 7 kracca pasmeujenus TC

CterneHb HHTEHCUBHOCTHU QJICKTpoMar-
HUTHOM ITOMEXH JUISL TIOPTOB Pa3IMYHOT O

BHIA
! ! [} =
S = ) =
s E T E E = T
DNeKTpOMarHUTHAs IOMexa > |8 =¢g/8gs¢g &E g
= 22 2 &8 g = E
= Q gl F o o s
o [ < z Q A
) o E e = A = 5]
Z 2 E ol EoO o 9
= = | <
&= 5= BlO w5 o 2
2 =S EE =2 © o &
=) o I oz = A =
= o e s = o
| = = =
1 2 3 4 5 6 7
Koa¢pduumeHT uckaxeHus CHHYCOUAAIbHO- 1
CTU KPUBOW HaPSKEHUS
CurHajbl, epeaBaeMbie 0 CHIIOBBIM JIU-
HUSIM:
HuskouacTotHble
KOH/TyKTHBHBIC
Y 0,1-3 kI['y — 1 _ _ _
3JIEKTPOMArHUTHBIC
HOMefn 3-95 ' — L — — —
95-500 xI'1y — 1 — — —
KosnebaHus nuTaroniero HanpspKeHus — 1 — — —
ITpoBaibl HaNpsKEHUs — 1 — — —
IlepephIBEI B 3JIEKTPOCHAOKEHUH — 1 — — —
HecumMmerpust HanpsiKeHUs — 1 — — —
OTKJIOHEHHUS HANIPSDKEHUS — 2 — — —
HuszkouacToTHble
V3MeHeHH s 9YaCcTOThI MTUTAOIIETO HATIPSKE-
KOHJITyKTHUBHBIE 3JIEK- st — 1 — — —
TPOMAarHUTHEIE  TIO-
MexI HageieHHbIC HU3KOYACTOTHBIC TIOMEXHU — — — 1 —
ITocTosIHHBIN TOK B CETAX NEPEMEHHOTO
TOKa
OT cHCTEeM MOCTOSIHHOTO TOKa 1 — — 3 —
Ha gacToTe anekTpudecKkoit Taru 1 — — 3 —
HwuszkouacToTHOE >
Ha ocHOBHOI 9acTOTE 3JEKTPONUTAHUS 2 — — 3 —
MarHUTHOE IT0JIe .
Ha rapMonmKax, He CBSI3aHHBIX C OCHOBHOM 1 3
YacTOTOM
OT cUCTEeM MOCTOSIHHOTO TOKa 1 — — — -
HuzkouactoTHoe =
Ha gacToTe anekTpuyeckoi Taru 1 — — — —
JNEKTPUYECKOE TI0JIe =
Ha ocHOBHO# 4acTOTE 3JICKTPONHUTAHHS 1 — — — —
BricokouacToTHBIE 10-150 xI'n — 2 — 2 2
KOHJIyKTHBHBIE Ha- | 0,1 -30 MTI'g - 2 - 3 2
BEJICHHBIE Hemnpe- | 30-150 MTI'ig - 2 - 2 -
PBIBHBIC KOJICOAHUS
BEBICOKOYaCTOTHBIE 3-95 kI’ - 1 - - —
KOHJyKTUBHBIE  3JIEK- | 95-50() k[ 11 _ 2 — _ —
TPOMArdHUTHBIC MMOMEXU
OT CHMCTEM KaHaIW3a-
O 110 CHUJIIOBBIM JIH-
HUAM
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[Tponomxenue TabaUIIBI 9

1 2 3 4 6
HanocexyHIHOI IIUTEIBHOCTH - - 1
BricokouacToTHbIE =
MuKpoCeKyHIHOHN UTUTENEHOCTH (B OJIHIK-
KOHIIyKTHBHEIC arre- . — 3 1
Hel 30He)
PHOIMYECKHE DIIEK- "
MuKpoceKyHIHOH [UINTEFHOCTH (B 1aih-
TPOMAarHUTHBIE  O- . - 2 1
Hel 30He)
MexXu =
MwrceKyHIHON ATUTEIbHOCTH — 1 —
BricokouacToTHBIE Bricokoii 9acTOTHI — 2 2
KOHIYKTHBHBIE KO- | CpegHel 4acTOThI - 2 2
nebarenbHble, Tepe- | Huzkoii 4acTOThI - 1 -
XOJIHBIE MTPOIIECCHI
9 xI'r1 - 27 MI'nt (1r00bI€ HCTOYHUKH) 2 — —
26-28 MI'11 (pagnoCTaHIIMU TPaKIAAHCKOTO 3
JMana3oHa)
Jlrobutensckast paanocBs3hb (Bce Auanas3o- 3
HBI)
BricokouacToTHBIE 27-1000 MTI't; (mopTaTtuBHbBIE paanoTenedo-
W3JIyyaeMble  9JIeK- | HBI 32 UCKJIIOYEHHEM PaJMOCTaHIUN rpak- 2 — -
TPOMAarHUTHBIC TOJIS | JAHCKOTO AHMAaIra3oHa)
(uenpepbiBHBIE KO- | 27-1000 MI'11 (MOGHITBHEIE pagroTeeOHBI
TIeOaHMs) 32 UCKITFOUEHUEM PaIHOCTAHIIUH IpaXkIaH- 2 — —
CKOTO JTHaIla30Ha)
27-1000 MI't (BCce MCTOYHUKH, UCKITIOTAs
MOPTaTUBHBIE, MOOWIIEHBIE PATHOTENC(HOHBI 2 - -
W paJIMOCTaHINH TPAKIAHCKOTO THAITa30Ha)
1-40 T 2 — —
BricokowacToTHBIE MoHueBbIe pa3psasl 2 — —
H3ITy94aeMbIe nM- | [Tomexu B cucTeMax 3J1eKTPOIMUTAHUS 2 - -
MYJIbCHBIE  JIIEKTPO-
MarHUTHBIC MTOJIS
DneKkTpocTaTuye- MeieHHbIC 2 — -
CKHE pa3psiIbl BricTprie 2 — —
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3. MEXAHU3MbI CBA3U

3.1. ManbeaHuyYeckasi cesi3b U cnnocobnbl ee ocnabneHus

["abBaHMYECKasT CBSA3H MPOSIBIISETCS B KAU€CTBE MPOTHBO(A3HON TOMEXHU
yepe3 o0Iee COMPOTUBIICHUE JIBYX WIIM HECKOJIBKO DJIEKTPUUYECKH CBSI3aHHBIX
KOHTYpPOB. ['allbBaHUYECKOE BIIUSIHUE OCYLIECTBIISIETCS, KaK MPABUIIO, YEPE3 CO-
MPOTUBJICHUS CETEBBIX MPOBOJIOB WM YEPE3 CUCTEMY 3alIUTHBIX U 3a3EMJISIO-
IIUX IPOBOJIOB.

B xauecTBe nmpumepa pacCMOTpHUM 3aT€KaHUE OTyKIAr0IIMX TOKOB B Ka-
HaJIbI OJTHOTIPOBOIHBIX JIMHUH CBsi3H (puc. 11) — BiusIHKEE Yepe3 KOHTYp 3a3eM-

nenus [9].

Puc. 11. Cxema 2anveanuueckozo é1uanus

Ha cxeme ranbpBanmueckoro BiausiHus (puc. 11) mpuHATH ciemyroiiue
obo3HaueHus: R;, R, — comporuBneHus nepenaromero 1 NpUHUMAIOIIETo YCT-
POICTB OJHONPOBOJIHOM JIMHUM CBsA3U; R, — comportuBnenne nuauu; Riy, Rz —

COIIPOTHUBJICHUSA 3a3€MJICHUM Hayana u KOHIIA JIMHWH. HpOTeKaHI/IC 6J1y>1<11a}01ue-
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ro TOKa B 3€MJIE SIBJISIETCSI IPUYMHOM TOSIBICHUS B TOYKaxX 1 M 2 NMOTEHIMAJIOB
(@1 1 (2. Pa3HOCTH 3THX MMOTEHIHAIOB CO31AE€T MOCTOPOHHUN TOK B JIMHUU, TOK
raJIbBAHUYECKOTO BIIMSHMS. DTOT TOK, HAKJIAJbIBAsCh HA CUTHAJIBI, IIEpeiaBac-
MBI€ MO JUHUU CBS3H, HCKAXKAET UX.

MeponpusTrs 10 CHUKEHUIO BIMSHUSA YEPE3 KOHTYP 3a3€MIIEHUS 3aKIIIO-
YalTCA B CHWKEHUH PAa3HOCTU NOTCHIMAIOB MEXKIY 3a3€MIIIOIIMMU KOHTYpa-
MH 3a CUET YMEHBIICHUS CONPOTUBIICHUS MEXAY TOUkamu | m 2. D10 JocTura-
€TCsl, HallpuMep, BBIIIOJIHEHUEM I10JIa B BUJE MTPOBOIAIIEH 3KBUIIOTEHIIUAIBHOM
HOBEPXHOCTH, COEIMHEHUEM IMPUOOPOB MACCUBHBIMU MPOBOJHUKAMU HIIU K€
HKpAaHUPOBAHUEM JIMHUI C 3a3€MJIEHUEM 3KPAHOB Y 000HMX KOHLIOB. Jlpyrum me-
TOJOM CHIKCHHS BIMSHHUS 4YEPE3 KOHTYp 3a3€MJICHHS SIBISETCS YMEHBUICHUE
Toka nomexu. Hanbonee npocToii crnocoO pa3pbiB KOHTYpa 3a3€MIICHHS.

B xaudectBe nmpuMepa raabBaHUYECKOM CBSI3M 4epe3 LENH MUTAHUSA MOKa-
3aHA CX€Ma MUTaHUs [MOCTOSIHHBIM HAIIPSHKEHUEM HECKOJBKHUX JOTUYECKHUX MO-
IyJei, B KOTOpoi n3MeHeHue Toka di/dt omHOro MOIYys TeHEPUPYET HAIpshKe-
Hue moMmexu Up u3-3a nmajgeHus HanpsbkeHus: Ha R u L, HaknageiBaromerocs Ha

HanpspkeHue nutanus (puc. 12).

R L

Puc. 12. I'anveanuueckasn césa3v 6 uenu numaHus j102u4eCKux MOOleel?

VYTpoleHHO HanpsKeHue MoMexu U, HaXoauTcst o Gpopmyie:
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u, i+l (11)

I{J’ISI YCTPAHCHUS ITIOMCX IIPU IIaHHOﬁ raJlbBaHU4ECKON CBSI3M MOXKHO BbI-

MOJIHUTh HEKOTOPbIE MEPONPUATHS, YKa3aHHbIe B Tabmuue 10.

Taoauma 10
CHuoicenue 2a1b8AHUYECKUX NOMEX Yepe3 Uenu RUMAHUA
NQ HpHMep Hey):[aquro IIOAKIOUYCHU A Peanmauml Mep I10 CHNKCHHUHO
H/H HpI/ICMHI/IKOB IIOMEX FaJIbBaHH‘-ICCKOfI IIOMCXH
n1 L | N1 k|
1
nN2 M2 nN2 Mn2
Ik M
2 n Mn2 7 M2
N3 Mn3
Ik N1 M
3 n Mn2 nN2 M2
Mn3 n3 Mn3

JIJ'ISI CHUKCHMS IraJIbBaHUYECKOM CBS3U qcpe3 nenr nmuTadusd peCKOMCHAY-

IOTCS CIIEAYIOIIUE MEPOIPUSTHUSA:

— BreInongHeHue COGI[I/IHeHI/Iﬁ C BO3MOKHO 00Jiee HU3KHM ITOJHBIM CO-
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IPOTUBJICHUEM, OCOOEHHO HU3KOW HHIYKTMBHOCTBIO. JlJig 3TOro
TpeOyeTcst BO3MOXKHO MEHbIIast JJIMHA OOUINX JTMHUH, O0JIbIIOE Ce-
YEeHHE MPOBOJHUKOB, MAJIble pac CTOSHUS MEXIY NPSMBIM U 00-
paTHBIM MIPOBOJIOM, BBIMOJHEHHUE CHCTEM OIMOPHOTO MOTEHIMANa U
MIPOBOIOB MTUTAHUS B BUJIE MJIOCKHUX IIHH.

— laspBaHMueckas pas3Bsi3Ka, T. €. YCTPAHEHUE COBMECTHBIX IPOBO-
J0B MEXJy pa3iMuHbIMH KOHTYpaMHu. DTO OCYLIECTBIIAETCS OTKa-
30M OT OOIMX OOpaTHBIX MPOBOAHUKOB (Tabnuma 10 Nel), Beimorn-
HEHHEM PaJUajJIbHOW CXEMbI MUTAHUSI KOMIIOHEHTOB YCTPOMCTB aB-
tomaruzanuu (tadmuma 10 Ne2), pa3aenbHbIM MUTAHUEM MOIIHBIX
AIIEKTPUYECKUX, aHAJIOTOBBIX M JUCKPETHBIX AJIEMEHTOB (Tabiuia
10 Ne3), koTopbie TOTPEOISIIOT CUIBHO PA3TMYAIONIUECS MOIIHO-
CTH.

— Pazpenenue moreHnManoB, T. €. yCTpaHEHUE JIIOObIX TrajlbBaHHUYe-
CKHUX KOHTaKTOB MEX]y KOHTYypaMHU IyTEM HCIIOIb30BaHHUs ONTO-
nap ¥ OMTOBOJIOKOHHBIX JTUHHH.

— BrIO0Op ckopocTH M3MEHEHUS TOKa He OOJbIIeH, YeM TpedyeTcs 1o
yCIOBUSAM (QYHKIIUOHUPOBAHMUSL.

— YcraHOBKa CTAOMIM3HUPYIOMUX KOHIACHCATOPOB HIIM MPUMEHEHHE
WHIMBHUIYAIbHBIX KOMMYTAIMOHHBIX CTAOUIN3aTOPOB JJIS Y3JIOB U
MoayJel ¢ OBICTPHIMH KOMMYTAIIMOHHBIMU TPOLIECCAMH, TJE BO3-

MOKHBI PE3KUC N3MCHCHUS TOKA.

3.2. EMKkocmHas cesi3b U criocobbl ee ocniabrieHus

[IpuurHOM €MKOCTHOM CBSI3U MOTYT OBbITh Tapa3UTHBIE, T. €. HEYCTpPaHU-

MBIC CXCMHBIM ITyTCM, CMKOCTHU MCIKY ITPOBOJaMH HUJIN IIPOBOAAIIIUMUA IIPCAMEC-
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TaMH, IPUHAISKAIIMMA Pa3HBIM TOKOBBIM KOHTYpaMm (puc. 13).

7
AT Cre
J &
¥ 5 20
4 |
e

Puc. 13. Emkocmnas ceéa3w (a) u cxema 3amewienus (0)

Cucrema nmpoBOJHUKOB 1,2 OKa3bIBa€T BO3AECHCTBUE HA KOHTYP C MPOBOJI-
HUKaMu 3,4. MOKHO yCTaHOBUTb, YTO HAIPSYKEHUE MIOMEXH PABHO HYJIIO, €CIIU
co0JIro1aeTCsl yCIOBHE:!

Cu_Cu

C23 CZ4
DTO yCJIOBHE MOKHO O0ECIEYUTh MOMapHBbIM CKPyUYHUBaHUEM MpoBoja 1 ¢

(12)

MPOBOJIOM 2 U mpoBoAa 3 ¢ mpoBoJaoM 4. [[pyroil BO3MOKHOCTbEO CHUKCHHUS
€MKOCTHOU CBSI3U TaJIbBAHUYECKH PA3JACICHHBIX KOHTYPOB SIBJISETCS DKPAHUPO-
BaHME NPOBOJIOB 1, 2 1 mpoBoa0OB 3,4.

Jpyroii pa3HOBUIHOCTbIO €MKOCTHOTO BIIMSHUSA SIBJISIETCS BIUSHUE B KOH-
Type C OOIIMM MPOBOJIOM CHCTEMBI OITOPHOTO MOTEHIMANIA. Takue KOHTYPhI TH-
MAYHBI JJI1 aHAJIOTOBBIX U IU(MPOBBIX cxeM. B kadecTBe mpumMepa NnpuBeacHa
jgoruyeckas cxema (puc. 14), B KOTOpO# MOKET MPOU30HTH HEMPEAYCMOTPEHHOE
W3MEHEHUE COCTOSIHUS Tpurrepa D mpu M3MEHEHWM CUTHaja Ha BBIXOJAE dJie-

MEHTa A M3-3a HaJW4us napa3suTHOM eMKOCTH Cog.
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Puc. 14. EmKkocmHuan cea3b KOHmMYpPo8 ¢ 00uum npoeooom cCucmemvl ONOPHO-
20 nomenyuana 2,4 (a) u cxema 3amewienus (0)

OOBIYHO BBIXOJHOE COMPOTHUBIICHHE UCTOYHUKA Maio. B aTom ciydyae eM-
KocTh Ci13 U COMPOTUBJICHUE UCTOUYHHUKA O0Pa3yIOT YaCTOTHO — 3aBUCHUMBIN Jie-
JUTENh HANpsKEHUs. B 3ToM ciiydyae HamnpspKeHUE MOMEXH JOCTUTAET €WHUIL
BOJIBT.

MeponpusiTusi M0 CHUXKEHHI0 €MKOCTHOTO BJIUSIHUSI KOHTYPOB C OOIIMM
MPOBOJOM CHUCTEMBI OIIOPHOTO MOTEHIIMANA CJIEAYIOIIHE:

— obecneueHue manoi eMkocTu Ci3 M3-3a COKpAIICHUS JJIMHBI MPO-
BOJIOB, YMEHBIIIEHUS AUaMETpa MPOBOJIA, YBEIUUCHUS PACCTOSHUS
MEXJy Mpo BojgaMH | M 3, UCKIIOYEHHUS WX MapajuieIbHOW Mpo-
KJIaJIKU, IPUMEHEHUST U30JISIUUA TPOBOJIOB C MaJlol JUAJIEKTpUYe-
CKOM ITPOHULIAEMOCTHIO;

— yBenudyeHue eMKoCcTH Cgzq MyTEM CKPYTKH CUTHAIBHBIX MPOBOJIOB,
HCIIOJIb30BaHUS INTIOCKUX MPOBOJIOB,;

— BBINIOJIHEHUE TIPEACIbHO HU3KOOMHBIMU TOKOBBIX KOHTYPOB, IO/I-
BEPKEHHBIX BIUSAHUIO;

— OI'pPaHHUYCHHA CKOPOCTHU U3MCHCHUA HAIIPSXKCHUSA
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OKPAaHHUPOBAHUC IIPOBOJOB MU KOHTYPOB, YYBCTBUTCJIBbHBIX K BIIHA-

HUIO.
[lox BiIMAHMEM 3KpaHa CYIIECTBEHHO yMEHbIIAeTCsl eMKOCTh Ci3, a eM-

KOCTb C34 YBCIMYIHUBACTCA, YTO IIPUBOIUT K CHUIKCHHUIO HAIIPAXKCHUS IIOMCXHU.

3.3. UHOyKmueHasi cesiab u crocobbl ee ocnabrieHust

I/IHI[yKTI/IBHoe BIUSHHC O6YCJ'IOBJ'I€HO HaJIMYKUCM IT1apa3suTHBIX ITIOTOKOCIIC-
TJICHUM MCKAY KOHTYpaMH, BXOJAIOIMNX B COCTAB IMPOMBIINIJICHHBIX YCTpOﬁCTB

NI 06p330BaHHBIX IIpH paspsaagax aTMOC(i)GpHOI“O N CTATHYCCKOI'O JJICKTPHUYCCT-

Ba.
B kauectBe IIpuMcepa paCCMOTPUM JIBAd MHAYKTHBHO CBSA3dHHBIX KOHTYpa

(puc. 15).
S

Ri11
)(
|
R12

.

R22

R21

Puc. 15. Hnoykmuenoe enuanue mexicoy mokoeblmu KOHmMypamu
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Ecnu B koHType | mmeeT Mecto ObICTpOE U3MEHEHHE TOKA, HAIPUMED MpHU
KOMMYTalLUsAX, TO B KOHType Il MHAYKTUpyeTCs HanpshKEeHUE MOMEXH, OIlpese-

JIIEMOC 110 3aKOHY SHGKTpOMaFHHTHOﬁ HMHAYKOWH:

e=m A __A2 (13)
At At
rae @ — yacTb MarHUTHOrO NOTOKA KOHTYpa |, mpoHu3biBatomas Koutyp II; M -
B3aMMHAas UHAYKTUBHOCTH KOHTYpOB [ u II. B3auMHass MHIYKTUBHOCTb 3aBHCUT
OT KOH(PUTypaluu U pa3MepOB KOHTYPOB, UX B3aUMHOI'O PACIIONIOKEHHS B TPO-
CTPaHCTBE.
JIpyruM npuMepoOM MOKET CIYKUTh BO3JAEHCTBUE MATHUTHOTO IOJIS KOH-
TaKTHOTO IIPOBOZA HA OJHOIPOBOJHYIO XKUY BO3AYIIIHOW JIMHUU CBA3U.
Tok koHTakTHOTO MpoBoja |, (puc. 16.a) TeyeT OT JIEKTPOBO3a HA TSATO-
BYIO IOJICTAHIIMIO 10 PENbCY U 3eMie. BBUIY TOro, 4TO peybc KaKk MaCCHUBHBIN
CTaJIbHOM MPOBOJHUK OKa3bIBaCT EPEMEHHOMY TOKY OOJIbIIIOE CONPOTUBIICHUE,
BO3pACTalOIee C YBEIMYEHHEM TOKa, OyJEeM CUUTaTh, YTO MPAKTUYECKU BECH

TOK |, B 0OpaTHOM HampaBlieHWH MPOTEKAET MO 3eMJiie, MPU ATOM 00paszyeTcs

NIEPBBIN BIUSIOINNA KOHTYP "KOHTAKTHBIM IPOBOA—3EMIIA .

a) K.M. 5) M |
Cal ] .
. R T i f
5, \M_.....-—/ / /
T.N. \ s o2 1
~ g / /
E.Ip N ™ / /
T ™ /Ef' N T 5/// /}/f
w \H-—-—_..--""/éaf"/
o

-

Puc. 16. Bausawowue konmypslt KOHmMmaKmHou cemu

Tox |, HaBener B penbce Ha enunnny JuHel O/IC E,, oTcTaromyo oT To-

ka Ha yrou 90° (puc. 17.a) 1 paBHYIO
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E, = jo My L= Zgp L (14)
rJe ® — yIioBasd 4acToTa, M, — Ko3OGHUIUEHT B3aMMHON UHIYKIMH Ha €IMHHU-
Iy AJUHBI MEXIy KOHTAKTHBIM IIPOBOAOM M PEIBCOM, Z,, — CONPOTHBICHHE
B3aMMHOUN MHIYKIIUH.

Tak kak B penbce nossngercsa D/IC E,, a peabc nIyHTHpOBaH 3eMIIEH, TO B
pelnbce IoTeueT ToK |, (MHAyKTHpOBaHHBIN TOK), oTcTaromuil oT E, Ha yron ¢,
OTIPEIEISIEMBbIA OTHOIIICHHEM WHAYKTUBHOTO W AaKTUBHOTO COINPOTHUBIICHUN
penbca X/, IT0 oTHOIEHue Gonbie 2, 3 [2], moatomy yroa ¢ > 70°. IIpakTu-
4yecku TOK |, HaxomutTca B mpotuBodasze TOKy |l M IpoTeKaeT Mo KOHTYpYy

"penbc—3emiis”, KOTOPBIN SBIIIETCS BTOPBIM BIUSIOIIMM KOHTYPOM.

El:p
a) 6)

o
, R . -

@ E.

E, Ex

Puc. 17. Bexmopnule ouazpammol

[TepBrrit KOHTYp ¢ TokOM |, HaBeneT B poBojie 2 Bo3aymHoN uann IJC
E., (puc. 17.0)
Ee = jo Mg I, (15)

rne M — koo puureHT B3auMHON UHAYKIIMA MEKIY KOHTAaKTHBIM MPOBOJIOM U
MPOBOAOM 2.
Bropoi koHTyp ¢ TokoM |, cozgaeT B ToM ke nposone 2 DJIC

E,=jo Mg |, , (16)

rae Mg, — KoopGUIHMEHT B3aMMHON MHAYKIUH MEXKIY PEIbCOM M IPOBOAOM 2.

Kak nokassiBaet puc. 17.6, pesynbrupytomas E., HaBeneHHast B IpoBoze 2, MpH
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Hanuuuu penbsca MeHblue, yeM JJC E, To ecTb penbc Kak Obl SKpaHUPYET BO3-
nyuHyto auHuio cBs3u. OtHomenue E./ E. = r Ha3bpiBaeTcs K03QPUIHEHTOM
HKpaHMUPYIOIIEro (WIK 3alllUTHOIO) IEHUCTBUS PEIbCOBOM menu. s nByXmyT-
HbIX y4acTKoB r = (0,4x0,6, TO €CTh peJIbChl B CPEIHEM B JBa pa3a YMEHbBIIAIOT
MarHUTHOE BJIMSIHHE KOHTAKTHOTO MPOBOA.

ObopynoBaHHe TakkKe MOKET ObITh MOJIBEPKEHO BO3IECHCTBUIO UMITYJIbC-
HOTO MAarHUTHOTO MOJsI, KOI/Ia BO3HUKAIOT Pa3psiibl CTATUYECKOIO 3JIEKTpUye-
CTBa OT OOCIIy’KHMBAIOIIETO MEepcoHaNa Ha Onu3iexanue npeaMersl. Kpome to-
IO, pa3psabl MOI'YT BOZHUKHYTh MEXy METAIUIMUECKUMHU MIPEAMETaMHU, TAaKUMHU,
KaK CTYJIbSl U CTOJIbl, HAXOJSIIHECsS MOOJU30CTH OT 00OpYAOBaHUA. DIIEKTPO-
CTaTUYECKUE pa3psabl OT YeJIOBEKa MOTYT IMPHUBECTH K COOSIM WIIU MOBPEXKIC-
HUIO 3JIEKTPOHHBIX KOMIIOHEHTOB B 3aBUCHMMOCTH OT IapaMETPOB HMITYJIbCA
pa3psaHOro Toka (aMIUIMTYJa, BpEMsl HapacTaHUs, JIMTEIbHOCTh U T.1.). Bo3-
HUKHOBEHUIO JIEKTPOCTATUYECKUX 3apsA0B B HAUOOJbIIEH cTENeHu crnoco0cT-
BYIOT MCHOJb30BAHUE CUHTETUYECKUX MOKPBITUA M HU3KAs OTHOCHUTENIbHAS

BJIA’JKHOCTBb BO34yXa B IIOMCIICHHH.

R4=50-100 MOMm Rp=330 Om
/.__:I__ Pa3pagHblid
HaKOHe4YHUK

PaspsaHbii Kitoy

BxoA BLICOKOBONLTHOMO
HaNPAXeHUs NOCTOAHHONO
TOKa

= C,=150 nd

KoxTtakT
3a3eMneHun

Puc. 18. Cxema ucnvimamensvnozo zenepamopa
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Puc. 19. Tunosas popma pazpaonozo moxa na eévixooe UI'

IIpn mpoBeneHNHM HCHBITAHUM HAa YCTOMYMBOCTH K JJIEKTPOCTATUYECKHUM
paspsaaM MpOIEeCcChl, BO3HUKAIOIIME MpPH pa3psle, MOTYT OBbIThb JOCTAaTOYHO
TOYHO CMOJICTTUPOBAHBI UCIIBITaTEIbHBIM reHeparopoM UI (puc. 18). Tumosyto
dbopMy umnynbca pa3psAaHOro Toka Ha Bbixoge WUI' moctaToyHO HarisiaHo Je-
MOHCTpupyeT puc. 19.

B 3aBUCHMOCTH OT CTENEHM KECTKOCTHU MCIBITAHUN TOK MEPBOr0 MaKCH-
MyMa coctaBisier 7,5...30 A npu ucnblTaTeIbHOM Hampsbkenuu 2...8 kB. B pe-
QJIbHBIX YCIOBHUSIX HANPSLDKEHUS 3JEKTPOCTATHUYECKOro pa3psiaa, KOTOPOMY MO-
I'YyT TOJABEPraTbCsd TEXHUYECKUE CPEACTBA, MOTYT OBbITh 3HAYWUTEIHHO BBIIIE B
3aBUCUMOCTH OT THIa CHHTETHUYECKOW TKAaHH U OTHOCHUTEJBHOM BJIA)KHOCTH OK-

pykaroriero Bo3ayxa (cm. puc. 20).
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16 OducHble noMetleHus
(EREN Gea perynMpoBKN BNaXHOCTH
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Puc. 20. MakcumanvHole 3HaUeHUA HANPANHCEHUS, 00 KOMOPO20 MO-
Jcem Oblmob 3apsarHceH 4en06eK npu KOHMaKkme ¢ pa3iudHoIMu
mMamepuanamu

MeponpusTus 10 CHU)KEHUIO HHAYKTUBHOTO BIUSTHUS:

— CHIDKEHHME 10 BO3MOKHBIX IIPEAEIIOB B3aMMHOM MHIAYKTUBHOCTH 32
CYET COKpaUICHUs [UIMHBI MPOBOJHUKOB, YBEIUYEHUS PACCTOSHUSA
MEXy CETEeBBIMU U MH(POPMAIIMOHHBIMHU MTPOBOJIAMHU, YMEHbBIIEHUS
IJIOIIAM KOHTYPA, IOABEPratoIIerocs BO3AEHCTBUIO;

— YMEHBLIEHHE CKOPOCTH U3MEHEHHUSI MarHUTHOTO IMOTOKAa BO BpEMeE-
HU TIPpYA MOMOIIM KOPOTKO3aMKHYTOM NETIM, PACHOJIOKEHHON He-
IIOCPEACTBEHHO Y KOHTYpa IPUEMHHKA ITIOMEXU;

— PAacmoJIOXKEHHE KOHTYPOB HCTOYHHMKA U IIPUEMHHUKA UHIYKTHUBHOMN

IIOMEXH OPTOrOHAJIBHO C IICJIbI0 YMCHBIICHUA ITIOTOKOCHCIVICHNU],
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— KOMIIEHCAIUsl MHAYKTUPOBAHHOTO B KOHTYpPE NMPUEMHHKA MOMEXU
HaIpSDKEHUST MYyTeM CKPYTKH MPOBOJAOB IpueMHuka. [Ipu stom
MPOBOJIa NPUEMHUKA IOMEXH OO0pa3yloT HECKOJIbKO KOHTYpPOB,
BKJIFOUEHHBIX BCTPEYHO, U YACTHUYHbIE NOTOKU CO3JAIOT HAIpshKe-
HUs, HAaITpaBJIEHHbIE TPOTUBOIIOIOKHO;

— CHIXEHHE JAEMCTBUS CO3JAHHOIO MAarHUTHOI'O MOTOKA IyTEM CKpY-
YUBaHUs COCIMHUTEIIBLHBIX IIPOBOJIOB KOHTYpPa HCTOYHUKA TIOMEXH.
[Ipu 3TOM CO3AaI0TCSA BCTPEYHO HAIPABJIECHHBbIE KOMIIOHEHTHI IOTO-
Ka, 8 UX B3aMMOJICICTBME HA BTOPUYHBII KOHTYP KOMIIEHCUPYETCS;

— DJKpaHUpOBaHUE KaleneH, COeAMHUTEIbHBIX MIPOBOAOB, MOAYJIEH U
npuOOpPOB (PEeppOMArHUTHBIMU HKpaHaMHu (TpyOamu, MeTajInyde-
CKMMH IUJIAHT'AMH, CTAJIbHBIMH KOPIIyCaMu), MPUYEM SKpPaHUPYIO-
1iee BO3JCHCTBHE TEM CWIBHEE, YEM BBIIIEC MATHUTHAs MPOHULAE-
MOCTh MaTepuajia U TOJIIE CTeHKa 3KkpaHa. [IpoBoasiue coenrne-
HUSL MEXY DKpaHOM U 3eMJlel He 00s13aTeNIbHbI, HO HEOOXOIUMBI
JUTSL 3alUThl NIEPCOHANIa OT BO3ACMCTBUS HANPSDKEHUS HMPUKOCHO-
BeHUs. Jjist ocnabieHus BO3AeHCTBUM, BRI3BAHHBIX MOJHUEH, TIPU-
MeHsieTcsl (peppOMarHUTHOE SKpaHUpOBaHUE Kabened mnepeaavu
JAHHBIX U CUJIOBBIX KaOeJeH, MPOJIOKEHHBIX MO BO3IYXY, 3KPaHbI

3a3eMJISIFOTCS Ha 000UX KOHI[AX.

3.4. dnekmpomacHUMHoOe u3sly4yeHue

DEeKTPOMarHUTHOE U3JIyY€HHE CYIECTBYET B pa3HbIX popMax. Bunumerii
CBET — TOJBKO YacTh 3TOro M3nyudeHud. Jpyrumu dopmamu SBISIIOTCA paauo-
BosiHbl, CBY - usnyuenue, mHppakpacHoe U yIbTpadHOIETOBOE H3ITyuEHUE,

PCHTTCHOBCKOC U raMMa-HU3JIyUCHHUC. Bce >t BUbI U3JIYUCHHA paCIIpOCTpaHsI-
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I0TCSl B BAKYYME CO CKOPOCTBIO CBETA U COCTABIIAIOT CIIEKTP U3JlydeHusd. Pasnu-
9re MEXIy HOUMH COCTOUT B TOM, YTO OHH UMEIOT pa3Hble 4acToTh (puc. 21).
Knaccugukanus 3eKTpoMarHuTHBIX BOJIH, MpUHsATast B Poccun u 3anan-

HBIX CTpaHax MpuBe/eHa B Tabmwmme 11.

yactoTa I'no mmHHAa BEoaHbl M 1 AMpagmo_ | 10°
i - . o KB panmo
IOHHHBIE EOJHBI 10 10™ ; |||
dyrhomenoe: o | 3 %10 |
Lol NWW 1 0 - \ KOPpOTKHE EOJHEI |I
UeIOBRE  ewiier ( | 1 Do FMPE'N’IU f'lll
§
10% CBY i - |
. B é B 10* 7 |
4 OHLTDIE g 10 e
TIECTHHEA “M{'&E“_Iz > mmm’ipnmm '103 E E
7 = =]
. % nwppaxpachoe | KAHIBIH : ‘-§/
£ arTepErm - i 3Ty E HHE A g TR 101
wl = FHTHMBII CFeT IHATE
10 4 yisTpadnoneToroe |- TIE 2
1 . o . g
B I L 4 %10 TR =}
BHYC i 18- PEHITEHOECKOE =10 ]
104 MBIy e HHE = I CoTonpas,
aTan g ] B ! Gesnpoeognan,
. 4 D-12 ! TIEHHIHT OE a A
10°Y L ll. i ' CEA3L
. ,ll
agpo atopta "F | 100 Kommmroteprt 10
a) 0)

Puc. 21. Inekmpomaznummnotii cnekmp (a) u cnekmp paououacmom (0)

Xapakrep 3J€KTPOMArHUTHOTO MOJISL IUMOJISE B TOM WM WHOM TOYKE IPO-
CTPAaHCTBa CYHIECTBEHHO 3aBUCHUT OT TOT0, OJM3KO WM JAJIEKO OT HEro pacrno-
JIOKEHA paccMaTpuBaeMasl TOYKa. B 3JIeKTpoAMHAMUKE W B TEOPUM AHTECHH
UMEIOTCSI COOTBETCTBYIOIIUE TOHATHSI — «OJIIDKHEE» U «JaiabHee» mose. Takum
o0Opa3oM, Moje, co3/1aBaeMO€ MCTOYHHMKOM, JEISAT Ha JIB€ WM MHOT/IA Ha TPH
30HbI (puc. 22). CBsi3aHO Takoe JCJICHHE C TEM, YTO OTAC/IbHBIE KOMITOHEHTBI
MOJIsI UMEIOT Pa3JIMYHYIO0 3aBUCUMOCTh OT PAcCTOSIHUA. B OCHOBE 3THX OLEHOK

JICKAT COOTHOIICHUS MCKAY PACCTOSHUCM OT UCTOYHHKA 1O ITPUCMHHKA.
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Taoauuma 11

KJI(ICCM¢MK6[I«{M}1 IIEKMPOMACHUMHDBIX 60JIH, NDUHAMAA 6 Poccuu
U 3anaAOHbIX cmpanax

JAnanazon
JAnana3on
4ACTOT JJINH ITosnoe n COKpalnl€HHO€ HAa3BaHUE le/lMeHeHHe
BOJIH
Very Low F (CityxeOHasi CBsI3b, CBSI3b C [OJBOIHBIMH JIOJKAMH,
3 KI'n - 30 KI'ng 100 xm -10 kM Ouenp Hu3kHe (OHY) ey 0\\I/VLFrequency [PaIiOHABUTALlKs, Nepeaada METEOJaHHbIX, Paguo-
(VLF) [pa3Be/IKa MOJIE3HBIX HCKOIAEMbIX
30KI-300 KT | 10km-1 kM Huskue (HY) Low Frequency (LF) Paznosemanue 5 uanasote 1500 ~1600 v, pao-
CBsI3b, paIMOHABHUT LM
300 KTt -3 M 1 -100 a Cpemue (CY) Medium Frequency [PagnoBeuianne B auanaszone 600 — 200 M, paauo-
(MF) (CBsI3b, paIMOHABHUTALINSI
IPamyoBemane B auamasone 75 — 16 M, paauo-
3 Ml -30 Ml 100 M- 10 m Bsicokue (BY) High Frequency (HF) [cBsi3b, pammoHaBuramusi, MarucTpaibHble JIUHUU
CBsI3M, KOCMUYECKast CBSI3b
30 MTI'ng - 300 106m-1m Ouens pricokie (OBY) Very High Frequency [YKB Bemianue, TeleBUACHHE, paaHOIOKAIUS,
MI'i (VHF) a/IM0ACTPOHOMHSI, KOCMHYECKAs CBSI3b
. IPamyopenelinast CBsi3b, TENEBHICHHE, PaIHOJIOKa-
300 MI' - 1 I'Tg 1mM-30cm Ultra HI%THFFrequency LHisI, pagMOHABHUIAIMsl, MEAUIMHA, PAJHOpa3BeIKa
Visrpassicokue (YBY) [OJIE3HBIX MCKOMAeMbIX paguo(QU3HIeCKUMU MEeTOo-
1T 110 I 30 oM - 2.7 MM Microwaves IMamMu, paanoacTpOHOMHSI, KOCMHUYECKasl CBSI3b
1TTu3ITu L-Band
31Tn- 12 T S-, C-, X-Band  [CBY - Texumka, paauonokauus, KOCMHYECKas
Caepxsricokue (CBY) CBSA3b C IIOMOILbIO CITyTHUKOB, PaJ0aCTPOHOMMUS
12T -30 T Ku-, K-, Ka-Band
30Ty -75 T V-Band IPaIOCTIEKTPOCKOIHS, PAJUOIIOKALMS, KOCMHYE-
= m W-Band Kast CBSI3b C IOMOILBIO CITyTHHKOB
S [Tu-110Ta Kpaitae Beicokne (KBY) -ban
110 TTu - 300 2.7 MM - | MM Millimeter Waves
I'T
1 aint - 100 nicwt Sub-Millimeter  [Kocmuueckas cBsi3b, pagmocnekrpockonus, UK -
Fungplsmcoxue ('BY) Waves ltokarmsi, CBs3b, (PU3NYECKUE HCCIENOBAHMS, Jia-
100 nxcwt - 2 vcw | (CYOMHITHMETDOBEIS Far Infra Red

3001 T -3 Tl'y

2 MM - 700 HM

BOJIHBI, HH(PaKpacHoe,

700 um - 400 uM

BUJIIMOE, YIbTpaduo-

400 um - 10 um

JIETOBOC, PEHTTCHOB-

Hwm

CKO€ M3ITy4eHHUE)

B€pHasA CBA3b, CBA3b C IIOMOIIBIO BOJOKOHHO-

Near Infra Red

ONTUYECKUX JUHUH, pa3epbl — KBAHTOBBIC IeHepa-

Visible

[TOPBI PEHTTCHOBCKOI'O U3JIyUCHUS

Ultra Violet

X-ray gamma ray

Bpanu oT nctouHnKa N3MEHSAIOMIETOCA BO BpeMeH! DM MoJid, OTHOLICHUE

aMIUTUTY/]] DJICKTPUYECKUX W MAarHUTHBIX moJied paBHO 377 Om. Bomusu ot uc-

TOYHHUKA TOJIEH 3TO OTHOIIEHUE MOXKET ObITh COBEPIICHHO APYTUM, U OyJeT 3a-

BHCETh OT XapakTepa ucrounuka. O6macth, rae oTHomrenue E/H (BosHoBOE co-

npoTuBjeHne) npuMepHo 377 OM, Ha3bIBaeTCs JajdbHEH 00JacThiO, a 00J1acTh,

TJIe OTHOIIIEHHE 3HAYUTENILHO OoTiandaeTcs oT 377 Om, Ha3pIBaeTcs OJIMOKHEN 00-

JJaCTBIO.
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Puc. 22.

AeK TPHY ECKO e
moJie

Ilnock ag eoJmHAa

Z=37752

™

flepexodnas sanc

I I Paccrogme B
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bmxusss 00macTh cocTaBiseT NPUOTUBUTENBHO OJHY IIECTYH) 4YacTb

JUTMHBI BOJIHBI UcTOouHUKA. [Ipu 1 MI't aT0 - mpubnusutensHo 45,7 M, u ipu 10

MI'11 - nmpubnu3urenbHo 4,57 M. DTO 03HAYaeT 4YTO, €CIU MCTOYHHK DJICKTPO-

MAardvuTHOI'O ITIOJII HaAaXOJUTCA B IIPEACIIaxX 3TUX paCCTOHHHﬁ, TO MbI UMEEM IECJI0

¢ OJIM>KHHMM 10oJIeM. 3HATh 3TO HGO6XOI{I/IMO IIOTOMY, YTO BBICOKOYAaCTOTHBIC I10-

MCXH MOTYT OIIPCACIATLCA JIMOO0 MOITHOCTBHIO QJICKTPHUYCCKHUM II0JIEM, 100 MOJI-

HOCTBIO MAarHMTHBIM mojeMm. OT XapaKTepa OCHOBHOI'O ITOJIA IMOMCXH 3daBHUCUT

BBIOOP CUCTEMBI SKPAaHUPOBAHUS U 3AIUTHI.

3a1muTol OT AAEKTPOMATHUTHOTO TOJI CIY>KaT SKPAHUPYIOIINE CTEHKH,

YCTAaHaBJIMBACMbIC MCKAY HCTOYHUKOM U ITPHUCMHHUKOM. YMeHblIeHnE Harps-

ZKCHHOCTH I10JI41 O6YCJ'IOBJ'IGHO, C OI[HOﬁ CTOPOHBI, ITOTJIOCHUCM SHEPTUH TTOJIA
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B MaTepuasie dKpaHa, a ¢ ApPyrou - oTpakeHUeM MaJarolieil BOJHbI. 3aTyXaHue
3aBUCUT OT TOJIIIUHBI IKPaHA, JIEKTPOINPOBOJHOCTH U MAarHUTHOW MTPOHUIIAE-

MOCTH MaTcpuralia, OT 4aCTOTbI U3JITYUCHUA.
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4. ANEKTPOMATHUTHAA OBCTAHOBKA HA
OHEPIFETUYECKUX U NPOMBbILWWIIEHHBIX OB BEKTAX

4.1. Ocob6eHHocmu AMO Ha 3Hep2emu4YecKuUxX U MPOMbIWITIEHHbIX
ob6bexkmax

OcHoBHOI1 BKi1ag B OMO BHOCST, KaK IPABWIIO, CIAEAYIOLINE BUABI IOMEX
[6, 10, 12, 13]:

IHomexu npu K3 Ha 3emu1i0 B ceTsix ¢ 3(pPEeKTUBHO 3a3eMJICHHOM Hei-
Tpaablo. IIporekanne no 3Y 3HaunmTenbHBIX TOKOB K3 B CeTAX BBICOKOIO Ha-
IIPSDKEHUS IPUBOJUT K BO3HMKHOBEHMIO IIEPEIag OB ITOTEHLUUAIOB B IIpeaesax
3V. TakuMm 00pa3om, 3HAYUTENIbHBIE PA3HOCTH MOTEHIIMATIOB OKa3bIBAIOTCS MPU-
JIOKEHHBIMU K BTOPUYHBIM KaOessiM (Kak IpoXoAsiuM B mpenenax 3Y o0bekra,
TaK M BBIXOJSILIKM 32 €r0 MPEeibl) U COOTBETCTBYIOLUIUM BXOJaM anmnaparypsl.
Kpome Toro, nporekanne TokoB K3 B CHIIOBBIX OIIMHOBKAaX W MO 3JIEMEHTaM 3Y
CO3/1a€T MarHUTHOE T0JI€, AMILTUTYJ]a KOTOPOTO YacTO COCTABIJIAET COTHH A/M.
DTO moje cOo3JaeT HABOJAKHM Ha BTOPUYHBIE KaOeln B cilydae MX CONMKEHUS C
Tpaccoii nmporekanusi Toka K3. B peanpHocTH 00a (hakTOpa 4acTto NEWCTBYIOT
OJTHOBPEMEHHO, BBI3bIBAsl 3HAUUTEIBHBIE NEPEHANPSKEHUS, ONIACHBIE IS arla-
paTyphl U Jaxe u30suuu kadeneid. MaruutHoe nose npu K3 onacHo u s ca-
MO amnmapaTypbl, €CJIH MOCIEIHs pa3MeIlaeTcs BOJU3M OIIMHOBOK WM IyTH
pacrekanuss toka K3 mo snementam 3Y. Ilpm 3TOM, ciaydan pacrnojoKeHUs
OIIMHOBOK HaJ 3JIaHUSIMH OOIIEIOACTAHIIMOHHBIX YHKTOB yrpasienus (OITY)
¢ noMenieHussMu P3A, y310B CBSI3U U T.II. JOCTATOYHO TUITUYHEI (puUC. 23).

Iomexu npu rpo3oBbIX pa3psiaax. Tok MOJHUN OOBIYHO COCTABIISET Jie-
CATKU W JIa)K€ COTHHU KUJI0AMIIEp, TO €CTh 4acTo MpeBocxoauT Tok K3. Baxnoi
O0COOEHHOCTBIO I'PO30BBIX Pa3psI0B SBISAETCS TO, YTO MX BO3AECHCTBUIO MOJBEP-

raroTCsa OTHIOAb HE TOJIBKO JJICKTPOCTAHIMWH, MOACTAHIMWHW W ITPOMBIIIJICHHBIC
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npeanpuatus. OObIUHBIN y3€] CBSI3U U YIPABICHUS B TOPOJCKON YepTe MOXKET
0Ka3aThCsl HE MEHEE YsA3BUMBIM. B mepByIo ouepeab 3T0 KacaeTcsi 00BEKTOB, OC-
HAI[CHHBIX MayTaMU PaJMOCBS3U (Ha KpbIIIe WK psSAoM co 31anuem). O0cie-
JIOBAHHE psiia TAKUX OOBEKTOB MOKA3aJI0, YTO PACTEKAHUE TOKAa MOJHHUU YacTo
MIPOUCXOMUT TIO JIEMEHTAaM CHCTEM 3a3eMJICHUS W MUTaHUS WH(POPMAITMOHHOM

TEXHUKH, INOO BOJIMU3U OT HEe.

3

TP
v ‘

3%

.

Puc. 23. Pacnonoscenue cunogozo 060pyoosanus paoom co 30anuem OI1Y na
OOHOIL U3 MUNOEBIX NOOCIAHUUTL

YacTo 3HauMTENbHAS YaCTh TOKA MOJHUH (B OTJIEJBHBIX clydasx 10 80—
100%) cTexaeT Mo sKpaHaM KOAKCHAJIBHBIX KaOeliell HEeMOCPEICTBEHHO Ha Y3l

cBs3u. [Ipu paccienoBaHuy NpUYMH MOBPEXKACHUS allllapaTypbl B OJTHOM U3 pe-
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TMOHAJIBHBIX JUCHETYEPCKUX YMPABICHUM, HAIpUMEpP, ObLIO BBISIBICHO pacTe-
KaHHE TOKa MOJHUU MPAKTHUECKH Yepe3 BCE 3/1aHUE BOJM3U DJIEMEHTOB CHCTEM
cBsa3u, ACY, curHanmszannu. B pe3ynbrare uMenn MECTO MacCOBBIE TOBPEXKIE-
HUS 3JIEMEHTOB 3TUX CUCTEM. [[puunHON psna NOBPEXKICHHM, COTJIACHO MPOBE-
JIEHHOMY aHaJu3y, SIBUWJIOCh HEMOCPEACTBEHHOE BO3JCHCTBUE HMITYJIHLCHOTO
AJIIEKTPOMArHUTHOTO TOJIA Ha anmaparypy. [lo nmpubnuxeHHOM OolLieHKe, Hamps-
YKEHHOCTh MArHUTHOTO TMOJII B MECTE pa3MEIICHUs allaparypbl COCTABHJIA OT
300 1o 1000 A/M, 9TO MOKET MIPEJCTABIIICT YIPO3y Ja)ke JJIs CTeIMaabHOMN af-
napaTypsl B IPOMBIIIJIEHHOM HUCIIOJHEHUH, HE TOBOPS YK€ O KOMIIBIOTEpax U
ATC o¢ucHoro turma.

NMnyJbcHBbIE MOMEXH P KOMMYTALIMOHHBIX ONEPANMAX BBIKJIHYA-
TeJSIMU U pa3beAuHUTENsIMH. [[py KOMMYTAIITMOHHBIX ONEpalUiaX BBIKIIIOYa-
TEJSIMU U Pa3beAUHUTEISIMU B CETU BBICOKOTO HAMPSHKEHUSI BOZHUKAET BHICOKO-
YaCTOTHBIW NEpEeXOHbIN mporecc. [lapameTpsl 3TOro mpouecca MHAUBUIYAIb-
HBI JUIsI KOKJI0ro o0beKTa u, 0oJjiee TOro, Aake IS KaKI0H KOHKPETHON KOM-
MyTauuu. BU TOKM U nepeHanpsKeHus 4epe3 CUCTEMBI IIUH PacIPOCTPAHSIIOTCS
o TeppuTopuu o0bekTa. OHU CO3AA0T AIEKTPOMATHUTHBIE MOJIsA, CIIOCOOHBIE
BBI3BIBATh HABOJIKM BO BTOPUYHBIX KaOEJAX W JlakKe BO BHYTPEHHUX IEMAX afl-
napatypsl. KpoMe Toro, mnpoOHMKHOBEHHE KOMMYTAalIHOHHBIX TTIOMEX BO BTOPHUY-
HbIC Kabenu nmpoucxoaut uepes tpanchopmaropsl Toka (TT), Tpanchopmaropsr
Hanpspkenus (TH), unbtper npucoeaunenuss BU-cBs3u u T.11. OcoOeHHO ceph-
€3Ha CHUTyalusl Ha KOMITAKTHBIX 3JIETAa30BbIX MOJACTAHIMUAX, T/I€ BHICOKOBOJIBT-
HO€ O00OpY/IOBaHKME M TOJBEP)KEHHAS BJIMSHUIO DJICKTPOHHAS amnmapaTrypa pas-
MEIIAI0TCA OY€Hb OJM3KO APYT K Apyry. B OonbImMHCTBE ciiydaeB, Ha BO3MYIII-
HBIX MOJICTAHIIUSAX YPOBHH KOMMYTAIIMOHHBIX TTIOMEX BO BTOPHYHBIX IEMAX He-
BEJIMKHU — MOPSAJIKA HECKOJIBKMUX COTEH BOJIBT. TaKOM CPAaBHUTEIILHO HU3KUM YPO-

BEHb OOBSICHSIETCS BHICOKHM 34aTyXaHUCM ITOMEX «IIPOBOA-3CMJISI» B HU3KOYAC-
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TOTHBIX Ka0elsiX 3HEpProoObEKTOB. B TO e BpeMs B BBHICOKOYACTOTHBIX Kale-
X, HarpuMep, B kabemsix BU-cBs3u, 0TMEeYaniCch TOMEXW aMIIUTY/ 101 BhIMe 4
kB, a ammumryzas! nopsinka 1—3 kB SBISIOTCS TUIIMYHBIMU.

Cnenyer OTMETUTh, YTO YPOBHHM KOMMYTALIMOHHBIX IMOMEX 3aBUCAT OT
MHO’KECTBa (DaKTOPOB, Cpelr KOTOPBHIX T'€OMETpHUs OOBEKTa, THUI MEPBHUYHOTO
000py/I0BaHuUsl, COCTOSIHUE 3a3€MJISIOLIET0 YCTPOMCTBA, TPACChl MPOKIAIKH
BTOPHYHBIX lenel u T.10. Tak, HanpuMep, COrJIaCHO CKa3aHHOMY BBIIIE, YPOBHU
KOMMYTAlIMOHHBIX ITOMEX B LEMSAX COOCTBEHHBIX HYXJ OOBEKTOB HE MPEBBIIIA-
IOT OOBIYHO HECKOJIBKUX COT BOJIbT. OJTHAKO B MPOLIECCE U3MEPEHUI Ha HEKOTO-
PBIX 00BbEKTax (BHEUIHE HUYEM HE OTIMYAIOIINXCS OT MPOUnX) (PUKCUPOBAIUCH

oMeXH aMIutuTy o 6osee 1 kB (puc. 24).
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Puc. 24. Ocyunnozpamma KOMMymayuoHHOU ROMeEXU 8 Uenax NUMAaHus y3ia
c6:A3U (6epXHAA KpUBAA — UMNYIbCHOE HANPANCEHUE MeHCcOy «HY-
Jem» u 3emieil y3ia céazu, 00Ho oenenue no eepmukanu — 100 B,
HUMCHASA KPUBAA — UMNYJIbCHOE HANPAXdCeHUEe mexcoy hazou u Hy-
Jem, yena oenenusn no eepmuxanu - 500 B.) Pazeepmka no épemenu
— 2 MKc Ha OelleHue

PREATON T U UL T O U . B A Y
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IIpuBeneHHBI TIpUMEp IOKA3BbIBAET, YTO MCTUHHBIM YPOBEHb KOMMYTa-
LUOHHBIX NTOMEX MOXET OBITh JOCTOBEPHO OIPENENIECH JHIIb [0 PE3yJIbTaTaM
n3MepeHui. 11oaTomy m3MepeHre KOMMYTalMOHHBIX IIOMEX CIeAyeT paccMmar-
pHUBaTh KakK 00S3aTeNbHYI0 YacTh KOMIUIEKCA OLIEHKH 3JEKTPOMAarHUTHON 00-
CTaHOBKH, AK€ €CIIM allpUOPH HET OCHOBAHWI MpeaIoJiaraTh, 4YTO UX YPOBEHb
BBICOK.

NMmnynabcHble moMexu NMpu padore 3JIeKTPOMeXaHNYeCKHX YCTPOHCTB
(Hampumep, pene, 3IEKTPONPUBOAOB U T.11.). OcuuiuiorpadgupoBaHue MoMex Mpu
KOMMYTaLUsAX HU3KOBOJIBTHBIX LIETIEN MTOKA3aJI0, YTO TU MEPEKIIOUYCHUS TAKXKE
CONMPOBOXKIAIOTCS KOMMYTALIMOHHBIMUA TTOMeXaMH. YacTOThl OOBIYHO OKa3bIBa-
IOTCSl 3HAYUTENILHO BBIIIE, YEM NPU KOMMYTALHUSAX BBICOKOBOJIBTHOIO 000pYya0-
BaHus (10 cotHu MI' u naxe Bbie). B yacTHocTH, paboTa TpaaWIIMOHHBIX
AIEKTPOMEXAHNYECKUX PEJIE MOKET MPUBOINUTH K F'€HEpanny nomex 1o 2—3 kB
(puc. 25). UHuTEepecHO, YTO BHICOKOYACTOTHBINM MPOIIECC B PAIC CIIydaeB COIMPO-

BOXKIACTCA HU3KOYACTOTHBIM «BCIIICCKOM».

ki CTek FUSTIOALETOR 500 M 2000, ot taseleanilon,
Puc. 25. Ilomexu npu kommymauuu pene PII-16.
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IIporexkanue 3HAYMTEIBHBIX TOKOB MO0 3Y B HOPMAJBLHOM pexKHME
padoTbl o0bekTa. /{11 MHOrMX oOBeKkTOB (Hampumep, Tarosbix [1C) mporeka-
HUE 3HAYUTEIbHBIX TOKOB YEPE3 CUCTEMY 3a3eMJICHMs sIBIsieTcs HOpMOil. MHO-
I71a Takas K€ CHUTyalus BO3HUKAET BCJEICTBHE OLIMOOK MPU MPOECKTUPOBAHUH
CHCTEMbI COOCTBEHHBIX HYXJ 00bekTa. Bce 3T0 mpUBOIUT K TOMY, YTO Ha 3a-
3eMJISIFOLIEM YCTPOUCTBE ITUX OOBEKTOB MOCTOSHHO MPUCYTCTBYET 3HAYUTEIb-
HbIl noteHiman (). OTMedeHsl cllydau, Korjia 3ToT noreHmnuan gocturan 100 B
1o amrumatyae. OH OKa3bIBAaeTCs MPUIOKEHHBIM K BXOJaM LIETIEH CBS3H C yja-
JeHHBIMU OOBbEKTaMU. Bo3zaeiicTBUE Takoro MoTEHLMaNa Ha annaparypy peako
ObIBaeT pa3pymuTenbHbIM. OJHAKO Majeillllee HapyluIeHUEe CUMMETPHH LENu
CBSI3M M BXOJIOB aIllIapaTyphl BBI3BIBAET CUJIBHOE MOBBILICHUE YPOBHEH IIIyMOB B
KaHajax IMPOBOJHOM CBA3U.

Hu3kouyacToTHBIE MATHUTHBIE MOJIA NPH HOPMAJIbLHOH padoTe CHIIO-
BOI'0 JIeKTPOoOOOpyaoBaHMA. [IpM KOMIIaKTHOM PpAaCIIOJIOKEHUN CHIIOBOTO U
AJIIEKTPOHHOTO 000PY/I0BaHMS BO3MOKHO MOCTOSIHHOE BO3JIEMCTBHE Ha ammnapa-
Typy IOJIEN BBICOKOTO YpOBHs. Kpome TOro, 4aCcTo NpUXOANUTCS CTAIKUBATHCS C
MOBBIIIEHUEM YPOBHS MAarHUTHOTO TMOJIS MPOMBIIIJIEHHON 4acToThl, 00yCIOB-
JIEHHBIM OLITMOOYHOUM KOHCTPYKLIMEH CUCTEMBbI COOCTBEHHBIX HYXKJ OOBEKTA.

AMIUIMTYAQ TaKUX MOJEeH OOBIYHO CIUIIKOM Mala JUIsl TOrO, YTOOBI BbI-
3BaTh COOM WM OTKa3bl 00opyaoBaHus. OJHAKO 4YacTO MPUXOJIUTCS CTaJIKU-
BaThCSl C UX HETATUBHBIM BIIMSHUEM Ha JUCIUIEH («IpOKaHUE» M300pakeHus).
OT0 NMPUBOAUT K OBICTPON YTOMIIIEMOCTH ONEPATUBHOTO NIEpCOHAIA, UMEIOIIETO
aBTOMaTU3UpoBaHHbIe paboune Mecta (APM). Kpome Toro, okassiBatroTcs mpe-

BbITIICHHBIMU TpeboBanus Canutapubix mpasui u HopM (CaunlluH).
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Puc. 26. Ilomexa na 3azemnenuu y3ia ceéA3u, CEA3AHHOM UENvbl0 HYJIA
RUMAHUA C 303eMAAIOUUM KOHMYPOM MAZ0801 NOOCHMAHUUU
(amnaumyoa — 25 B)

Bbicoko4YacTOTHBIE JIEKTPOMATHUTHBIE TMOJIsI, CO31aBaeMble Paano-
cpeacTBaMu (BKJIIOYas MOPTATUBHBIC PAIlK). 3a MOCJIEAHEE NeCATUICTHE ObLIN
OTMEYEHBI cliydau cOOeB B pabOTe AJEKTPOHHOM amnmapaTypbl Ha YHEPrOOOBEK-
Tax MoJ| ACUCTBUEM TOJIEH PaIMOYaCTOTHBIX HCTOYHUKOB.

Huskoe kavyecTBO HampsikeHMsl nmuTaHusi. Yame Bcero npoOiemMbl Ka-
YecTBa MUTAHUS BO3HUKAIOT HA IMOACTAHITUAX, NMATAIOIINX MOIIHYI HEIHHCH-
HYIO Harpy3Ky. TakoBbI, B YaCTHOCTH, TATOBBIC MOJICTAHIINH, TIOJICTAHIIUA MHO-
T'MX MPOMBINIJICHHBIX MPEANPUATHNA U T.I1. JIpyruM pacipoCTpaHCHHBIM HCTOY-
HUKOM TIPOOJIEM C Ka4eCTBOM IMHUTAHUS SBISCTCS WCIIOIB30BAHNUE YCTAPEBIITUX
ncTouHuKoB Oecnepeboitnoro nurtanus (MBII), naBepTOpoB, cTabUIN3aTOPOB.
OmnacnHa takxke neperpyska MBII. B aTtom cinydae BKIIFOUEHHE MOIIHBIX MOTpE-
ouTtenell cmocoOHO BBI3BIBATH OPOCKM HANPSDKCHUS MUTAHUS M MOCEAYIONINE

NEPEXOAHBIC ITPOUECCCHI C aMHHHTYHOﬁ ImopAaKa KUJI0OBOJIbTA.
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B OonbmnHcTBe ciydaeB npoodsieMbl IMC 00BSCHSAIOTCS:

1. Heoocmamounou npopabomxoii npoexmHulx peueHull 8 Yacmu co-
onooenus ocoodwvix ycnosuu IMC. Baumanue npodieme IMC npu
MIPOCKTUPOBAHUH DHEPTETUYECKUX W TPOMBIIIIEHHBIX OOBEKTOB,
31aHUN ¥ MIOMEMICHUMN YIIPABJIEHHUS U CBSI3HU CTAJIO YIEIATHCA, B OC-
HOBHOM, JIUIIb C cepeauHbl 90-X To/10B.

2. OmknoHeHueM om NPoeKma 8 xooe e20 pearuzayuu U nociedyio-
wux pexoHcmpykyuil. B KadecTBe mpumepa MOXHO Ha3BaTh, Ha-
npuMep, MPOKIAIKY HEMpPeITyCMOTPEHHBIX W3HAYAJIbHO JOTOIHU-
TEJbHBIX IIENE PE3epPBHOTO MUTAHHUS C OOBEKTOB, OOJIAAIOIINX
BBICOKMM YPOBHEM TOMEX Ha 3a3eMJISIOIIEM YCTPOUCTBE, HA Y3JIbI
YIPaBJICHUS U CBS3HU.

3. Huskum xauecmeom cmpoumenbHo-mMoHmadicHvlx pabom. [lpumep
— nedeKThl MOHTa)Xa 3a3eMJISIOIIET0 YCTPOUCTBA (OT MOJHOTO OT-
CYTCTBUSI CBapHOTO COCIUHEHUS 10 Je(deKTa TuMa «TOYECYHOU
CBapKW» BMECTO CIUIOITHOTO IIIBA. )

4. Qusuueckum u moparvHulM cmapeHuem obvekma. Hanpumep, Kop-
pO3Us 3a3eMIISIFOLIETO YCTPOMCTBA MOXET B TeueHue 10 - 20 ser
caenate OMO kpaiiHe KEeCTKOW M3-3a YXYAILIEHUS WIH MTOJTHOU TMOo-
TE€pU 3HAYUTEIBHOTO KOJIMYECTBA CBA3EH B mpeaenax 3Y.

5. Tlogpescoenuem 3azemnumenell npu 3eMIAHbIX pabomax, peKoHcm-

PyYKuyuu u m.n.

4.2. KoHmposnb AMO

B cnoxuBuiencs CUTyalluu IIPCACTaBIISACTCSA HCO6XOI[I/IMI>IM IMpOBOJAUTH

KOHTposib DOMO Ha 3Heproo0beKTax (a Takke MPOMBIIUICHHBIX TPEINPUITUSX,
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y3J1ax YNpaBJi€HMs, CBSI3U U T.I.) MEpel pa3MELICHUEM Ha HUX COBPEMEHHOMN
nudpoBoi annapartypsl 3auuTsl, aBromatuku, ACY, ACKYD u ceszu. XKena-
TEJIBHO TaK)K€ IEPUOANYECKOE MpoBeaeHne KOHTposst OMO ¢ Lenpro BbIABIIE-
HUS HEOJArompHUATHBIX U3MEHEHUEM B CHILy CTapEHUs 3a3€MJISIOLIETO YCTPOU-
CTBa, PEKOHCTPYKUHUHU U T.I. UTO KacaeTcs TEXHUYECKOTrO COep KaHusl paboT 1o
orieHke DMO, TO OHM JTOJIKHBI BKJIFOUATh B CE0sI CIEAYIOUINE paOOTHI:
1. OueHKa 3KCIUTYaTallMOHHOTO COCTOSIHUS 3a3€MJISIFOIIETO YCTPOUCT-
Ba, BKJIIOYAs 3a3€MJICHUE CPEJCTB I'po3o3anThl. [loMuMo kiaccu-
YECKOHM MPOLEAYphl POBEPKU CONPOTUBIIEHUS PACTEKAHUIO 3a3€M-
JISFOIIETO YCTPOUCTBA, UMEETCS HEOOXOIUMOCTh KOHTPOJISI KauecT-
Ba JJIEKTPUUYECKUX CBSA3EH MEXIy 3naemMeHTamu Oonbiux 3Y. Tpac-
CUPOBKA KOMMYHHKAUKA 3Y € MOMOMIBIO CIEHUAIBHBIX TPACCOMUC-
KaTeyied MOXET OBbITh MOJIE3Ha Ha ATale MPOBEACHHS PEMOHTHO-
BOCCTaHOBUTENBHBIX paboT. [Ipy 7TOM Hag0 YYUTHIBATh, YTO TAKUE
NpUOOpPHl OOBIYHO JAIOT JUIIb MPUOIMKEHHOE TMPEICTaBICHUE O
r€OMETPUN METAJUIOCBA3EN B mpeaenax 3Y, He MO3BOJISS OLEHUTh
MX Ka4ECTBO.
2. OnpeneneHue Tpacc pacTeKaHHsl TOKOB MPU TPO30BOM paspsiie U
K3. Pacrekanue 3HaYMTEIBHBIX TOKOB IO METAJNIOKOHCTPYKLIMSAM
KaOeIbHBIX KaHAJIOB, SKpaHaM KaOelsel, 3a3eMJISIOIIUM IIMHAM B
MOMEILEHUSX C anmapaTrypoi U Kopiycam oOOpyIOBaHUSI caMO T10
cebe mpeAcTaBIsIeT ONacHOCTh. JIeHCTBUTEIBHO, CO3/1aBaeMbIe TIPH
ATOM MOJISI U HABOJAKU MOTYT IPUBOAUTH K COOSIM M OTKa3aMm ara-
paTypsl JAake IPUTOM, YTO BCEe TPeOOBaHUS HOPMATUBHBIX JIOKY-
MEHTOB K CONPOTHUBJICHUIO OKa3bIBAIOTCS BBIMOJHEHHBIMU. [103TO-
My YacTO BO3HMKAaE€T HEOOXOJUMOCTh ONPEIEICHUS pealbHbIX

Tpacc TOKOB MOJHUU WK TOKOB K3.
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3. JloaroBpeMeHHbII MOHUTOPUHT IOMEX B MH(POPMAIIMOHHBIX LETISIX
U 1Hensx nutanus. PuKCUpyOTCs NOCTOSHHO MPUCYTCTBYIOLIUE MO-
MEXU B IIUPOKOM Juana3zoHe 4actoT. Kpome Toro, mpous3BOIUTCS
MOHUTOPUHI HEPEryJSPHO MOSBISIOIIMXCS HMITYJIbCHBIX IOMEX.
Ocmnorpad ¢ MPUCOSAMHEHHBIM KOMIBIOTEPOM TEPEBOASTCS B
PEXUM «UYEPHOTO SIIMKA», MMO3BOJSIIOIINN 0€3 ydacTus oneparopa
oOHapyXHUBaTh MOMEXH, (PUKCUPOBATH COOTBETCTBYIOLIUE OCLIMJI-
JIOTPaMMBI U 3aIIMChIBAaTh UX B NIaMATh KOMIbIOTEpa. TeopeTndyeckn
BpEMsI IIPOBEICHUSI MOHUTOPHUHIa HE OIPAaHUYEHO (peanbHO, Kak
MPaBUJIO, - HECKOJIBKO CYTOK).

4. U3mepeHue ypoBHEHW Mmomex B MHPOPMAIMOHHBIX LEMSAX U IEMsX
MUTaHUS MPU KOMMYTAUMOHHBIX onepauusx. OCylecTBIseTCsS ¢
MOMOILBIO COBPEMEHHBIX LU(POBBIX OCHMIUIOrPAPOB (TUIUYHASL
yactota nuckperusanuu 1 [T Ha kanan) ¢ pyHkIuei 3arnoMuHa-
HUS UMITyJIbCHOTO cHUrHaja. BriOop ycTaBOK Tpurrepa OCyIiecTB-
JSIeTCS B 3aBUCHUMOCTH OT BHJA OIlEpalyy U LENU, B KOTOPOW Ipo-
u3BoATCs u3Mepenusa. OcuuiorpaMMel B IIUGPOBOM IIpe/ICTaBIIe-
HUU MEpEealoTcs Ha KOMIBIOTEP, YTO MO3BOJISIET B JlajbHEHIIEM
OCYIIECTBIISATh UX 00pabOTKY C MCIOJIb30BAHUEM MaTEMaTHUYECKHUX
MaKETOB.

5. OueHka KadecTBa HaNpPsUKEHHs] MUTaHUS OT OCHOBHBIX M pE3€pB-
HBIX MCTOYHUKOB. OcymiecTBiseTcsa ompeneneHue koddduimenrta
rapMOHUYECKUX HCKAXKEHUH, TP HEOOXOIUMOCTU OTCIIEKUBACTCS
M3MEHEHHUE JIUCTBYIOIIET0 3HAUYCHUsI B TEUEHUE CYTOK I Oosiee.
[IpousBoauTcs ocumsuiorpagupoBaHre NEPEKIIOUEHUs HA pe3epB-
HO€ MHUTAaHHWE, YTO MO3BOJISIET ONPEACIUTh ITUTEIBHOCTh 0ECTOKO-

BOW May3Bbl.
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6. OueHka ypoBHEW 3JIEKTPOMAarHUTHBIX nojeil. s u3MepeHus mo-
JIed UCTIOIB3YIOTCA CHeUalbHble HHTETPUPOBaHHbIE IPUOOPHI, aH-
TEHHBI U T.II. B psze ciiyyaeB HEOOXOIMMO NMPUMEHEHHE aHAIUTH-
YECKUX METOJNOB. JTO KacaeTcs, B YaCTHOCTH, ONPENEICHUE YPOB-
HEll MarHUTHBIX IOJIEHM B MECTax PACIOJIOKEHUS annaparypsl IPU
K3 B BBICOKOBOJIBTHBIX CETSX C 3a3€MJICHHON HEUTPAJIBIO.

[IpoBenenune ykazaHHBIX padOT TpeOyeT M3BECTHOW KBAJIM(DPHUKALMU MEp-
COHaja M MCMOJIb30BaHUS OTHOCUTENIBHO JOporocrosiiero obopyaosanus. [lo-
TOMY IMpEACTaBIsAETCS LeiaecooOpa3HbIM IPOBEACHUE TaKWX paboT cuamMu
CHEUaIN3UPOBAHHBIX OPraHM3alii Wik OTIEJIOB B paMKax KOMIUIEKCa IMpo-
€KTHO-U3bICKATEIbCKUX PA0OT MO PEKOHCTPYKLUUU O0O0beKkTa. PabOThHI JOIKHBI
IIPOU3BOIUTHCS B TECHOM KOHTAKT€ C MPOEKTHPOBLIMKAMHM, BEAYLIUMU OOIIMIA
IIPOEKT PEKOHCTPYKIUU. PazymeeTcs, 3TO NpHUBOJUT K HEKOTOPOMY YAOpOXKa-
HUIO MIPOEKTa, YTO SIBISETCA, IO CYyTH, IJIaTOM 3a OE€30MacCHOCTh U HAJAECKHOCTb
IpeIaraéMoro perieHus.

Yro xe kacaetcst KoHTposisi OMO B TeueHue cpoka (PyHKIHOHUPOBAHUS
00BEKTa MEXKY PEKOHCTPYKIUAMHU, TO 3/1€Ch MPEACTABIAETCS LEIECO00Pa3HBIM
IPUBJICYEHNE K BBIITOJIHEHUIO THX 33J1a4 JKCILTyaTallMOHHOro nepcoHana. He-
COMHEHHO, aKTyaJIbHBIM SIBJISIETCS MACCOBBIN BBIIYCK HEJOPOTHX M MaKCHUMaJlb-
HO IIPOCTBHIX B KCIOJIb30BAaHUU MPUOOPOB. OCHOBHOM 3a7ayueil sIBJSIETCS BBISB-
JIeHHE BHE3aITHO BO3HUKIIKX WM CKPBITHIX Mpobsem. [Ipu Heo6xoaumocTH, st
UX TIOJTHOW TMAarHOCTUKU U PELICHUs] MOKET ObITh MPOBEACHO MOJHOE 00Cen0-

BaHMC, aHAJIOTHYHO TOMY, KaK 3TO ACIACTCA IIPU PCKOHCTPYKIWH.
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4.3. YnyqweHue 3MO

1o pesynbraTam oreHku MO pa3padaThIBaIOTCS U OCYIIECTBIISIOTCS

34U THBIC MCPOIIPUATHUSA, KOTOPBIC MOT'YT BKIIOYAThb:

1

OnTuMHU3aIMIO 3a3eMIISIONIETO YCTPONUCTBA, BKIIIOYAS:
BOCCTaHOBJICHHE MOBPEKJICHHBIX U MPOKIAAKY HETOCTAIOIINX 3a-
3eMIIAIOIINX 3IEKTPOIOB,

YCTaHOBKY BEPTUKAJIbHBIX 3a3€MJINTENEH Uil yCTPOICTB rp0o303a-
IUTHI, pa3psaaukoB u OITH,

MPHUBEICHNE CUCTEM 3a3€MJICHUS U BBIPAaBHUBAHUS MTOTSHIINAJIOB B
3/TaHUSAX U TIOMEIIEHUSIX B COOTBETCTBHE C COBPEMEHHBIMU TPEOO-
BaHUSMH,

oOecrieueHne pacTeKaHusi TOKa MOJIHUM Ha 0€30MaCHOM paccTosi-
HUU OT IIeTIei MUTaHUS U CBSI3U, a TAK)KE MECT PACIIOJIOKEHUS ar-
naparypbl,

pasJiesieHne 3a3eMIISIONIUX TPOBOIHUKOB JIJIs1 HHPOPMAIIIOHHOM
TEXHHUKHU U YCTPOMCTB, CITIOCOOHBIX HECTH 3HAYUTEIHHBIC TOMEXH,
HamnpuMep BBOJIOB Kabelsel ¢ MauT paguocBs3y,

pa3pbiB HEHYKHBIX CBs3eH (HampuMep, MEeXAy 3JIEMEHTaMU IPO30-
3aIuUThl U QUIBTpaMu npucoeanHeHns: BU-cBs3m, kabenpHbIMU
KaHaJaMu U T.I1.)

ObecrnieueHne nNpaBUIbHON MPOKJIAAKH BTOPUUHBIX IETEeH M0 yCII0-
BusiMm DOMC:

paszfesbHas MPOKJIaaKa HHPOPMAIIMOHHBIX U CHIIOBBIX IIETIEH,
OpraHu3alys SKpaHUPOBaHUs (C IBYX- WJIM OHOCTOPOHHUM 3a-
3eMJICHHEM KPAaHOB B 3aBUCUMOCTH OT YCJIOBHI Ha 0OBEKTE),
npUMeHeHrEe NHPOPMAITMOHHBIX Ka0esel ¢ BBICOKON CTETIEHbIO
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CUMMETPHH («BHUTAs TIapay),

MpOKJIaJKa Tpacc Kabenel B 00xXo0/ ob6nacteil ¢ BBICOKUMHU YPOBHSI-
MH JIEKTPOMArHUTHBIX TOJIEH,

npuMeHeHUe 0apbepPHBIX 3a3eMIIUTEINICH, IIIMH BhIPABHUBAHUS T10-
TEeHIMaNa " T.I1.,

HCIIOJIb30BaHUE (Tam, T€ 3TO ONPAaB/IaHO) ONTUYECKON pPa3BA3KU
Ontumuzanus CUCTEM MUTAHUSA:

pazziesieHue 1enei 3azemiieHust u Hys (rnepexo]i ¢ cuctembl TN-C
Ha cucteMbl TN-S u TN-C-S),

YMEHBIIICHUE TOKOB YTEUKHU (ITO3BOJISIET CHU3UTh YPOBEHb MAarHUT-
HBIX T0JIEH U HU3KOYACTOTHBIX HABOJOK Ha KaOeJH CBSI3H),
YCTaHOBKA CTa0MIM3aTOPOB, PA3AEIUTEIbHbBIX TPAaHC(HOPMATOPOB U
YCTPOMCTB PE3EPBUPOBAHUS MUTAHUS,

UCIOJIb30BaHUE BTOpUYHBIX NCTOUHUKOB (MBI, BeImpsimuTeneit) ¢
BBICOKOW TTOMEXOYCTOMYHUBOCTHIO,

OpraHM3alys 3alUIIEHHON MMOJACETH ISl yCTPOUCTB CBA3U, ACY n
T.11. (HarpuMep, OTAeNIbHAs (aza uepe3 CTabuiIm3aTop).

YcTraHoBKa yCTPOMCTB 3allUTHI OT NIEpeHaNpsKeHui: B nocnennee
BpEMsI BCE MHTEHCUBHEE CTAJIM MPUMEHSITHCS YCTPOMUCTBA MOAABIIE-
HUS UMIYJbCHBIX TEPCHANPSHKCHUNM B IEMSIX MUTAHWS U OOMEHa
uHpopMmanueit. Takue ycTpoicTBa BBIOTHSIIOTCS Ha 0a3e CHIIOBBIX
3JIEMEHTOB C CUJIBHO HEJIMHEMHOMN BOJIBT-AMIIEPHOU XapaKTEPUCTHU-
KOM: pa3psTHUKOB, BApUCTOPOB, CTAOMIMTPOHOB M T.I. HenmHei-
HOCTh BAX m03BOJISIET OpPraHU30BaTh KAHAIM3AIMUIO HUMITYJIbCHBIX
MIOMEX IO CXEME «IPOBOA-TIPOBOA» WM «IIPOBOJ-3€MIIS», HE MO-
3BOJISISI UM JIOCTUTHYTH BXOJIOB ammapaTtypbl. DPHEeKTUBHOCTh HC-

ITOJIB30BaAHUA TAaKHX yCTPOI\/’ICTB BO MHOI'OM OIpPCACIACTCA OpraHu-
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3alMel CHCTEMBbI 3a3eMiicHHs. B HacTosimiee Bpemsi Il MaKCH-
MajgbHO A(h(EKTUBHOTO TOAABJICHUS IMOMEX B CHCTEME MHUTaHUS
IPUHATO UCIOJIB30BATh MPUHIIMI 30HHOM 3amuThl. OH 3aKIII0YaeT-
Csl B YCTAHOBKE 3al[UTHBIX YCTPOUCTB B HECKOJIBKO KACKaJI0B, KaxkK-
JIBI U3 KOTOPBIX PacCEMBAET HEKOTOPYIO YaCTh SHEPTUU UMITYJIbCA
(puc. 27). B pe3yabTare aMIUTUTya IOMEX CHIKACTCS JI0 YPOBHEH,
Oe30MacHbIX JJIs anmapaTypbl, Jake HE MpeIHa3HauyaBIICCs cre-

MUAJIbHO IJI1 Pa3MCIICHUA Ha 3HepFOO6’[>€KTaX.

BEOmHED UmT Pacmwe e e I HELH IHHT [MoTpefTe
L1 F1 F2 B
]'__2 * —1 F3 _
L3 1 .T — Fd
FEH I It T Rl R I I !
PE \!\

=B i D

Puc. 27. Yemanoeka 3augumnsix ycmpoiicme kaaccoe B, C u D (no knaccu-
duxauuu MIK) ¢ cemu TN-C-S 220/380 B.

5. DKpaHUpOBaHHE YYBCTBUTEIBHOM ammaparypsl. MHorga BbICOKUI
YPOBEHb MarHUTHBIX NoJiel npu K3 B BBICOKOBOJIBTHOW CETH MPEI-
CTaBJIIET HENOCPEACTBEHHYIO YIpo3y Ul ammaparypsl. B sTtom
cilydae 0OBIYHO pacCMaTpUBAIOTCS BapUAHThI pa3MEILEHUs anmnapa-

TYpHI B CIICIIUATBHBIX DKPAHUPYIOMIHX ITKadax.
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5. KAMECTBO 3JNIEKTPUYECKOWN 3HEPIUN

KauecTtBo anexkrpuueckoit snepruu (K3) Hapsny ¢ HageXHOCTBIO, 6€30-
[AaCHOCTBIO M 3KOHOMHUYHOCTBIO SBJIIETCS OJAHMM M3 00s3aTeNbHBIX TpeOOBa-
HUH, PENBABISIEMBIM K 3JIEKTpUYECKUM ceTsM. KD xapakrepusyercs COBOKyI-
HOCTBIO CBOICTB, IOKa3aTele, HOPMUPYEMBIX I'OCYJIapCTBEHHBIM CTAHJIAPTOM
I'OCT 13109-97 «HOpMBI KauecTBa 3IEKTPUUECKON SHEPTUUA B CUCTEMAX BJIEK-
TpocHaOxkeHus1 obuiero HazHaueHus». Hopmel K3, ycTtanaBnuBaemble TaHHBIM
CTaHAAPTOM, SBIISIOTCS YPOBHSMH 3JIEKTPOMArHUTHOM COBMECTHMOCTH JUIS
KOHAYKTHUBHBIX 3JIEKTPOMArHUTHBIX TIOMEX B CHUCTEMax 3JEKTPOCHAOKEHUs: 00-
IIEr0 Ha3HAYEHUSI.

[Tomumo TpeboBanuit OMC B cBsI3U C BBIXOJOM IOCTAHOBJICHUS MPaBU-
tenbeTBa PO Nel013 ot 13.08.1997 1. 0 BKIIOYEHHUH DIEKTPUUECKON YHEPTUH B
NepevyeHb TOBApOB, MOJJEXKAIIMX 00s3aTesibHOM cepTudukauun, KO moimkHO
co0I01aThCs Takke ¢ TOYKU 3peHust 3akoHa PP «O 3amure npas notpedute-
nei». B cBeTe JaHHOTO MOCTAaHOBJICHMS MPABUTENIBCTBA OBLIO MPUHATO COBME-
ctHoe pemeHue ['occranaapra Poccun u Muntomsuepro PO «O nopsigke BBe-
neHust o0s3aTenbHOM cepTuduUKauu ekTpudeckon sHeprum» ot 03.03.1998
I., @ TaK)Ke BBeJEeH «BpeMeHHbI NopsAaoK cepTUPUKALIMK SJIEKTPUYECKON SHEp-

Ir'umn».

5.1. HopMbI kayecmea 3siekmpu4ecKol aHepauu e cucmemax
asnekmpocHabxeHust obuje2o HasHa4YeHusi

I'OCT 13109-97 ycraHaBiuBaeT MOKa3aTeid U HOPMbI KauecTBa HJICK-
Tpuueckoil sHeprun (KD) B 3JIEKTpUUECKHUX CETSIX CHUCTEM DJIEKTPOCHAOXKEHHUS

o0IIero Ha3HAYCHHS IEPEMEHHOTO Tpex(a3zHoTo U 0AHO(PA3HOTO TOKA YACTOTOU
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50 I'n B TOYKax, K KOTOPHIM NMPUCOEAUHSIOTCS 3JICKTPUUYECKUE CETH, HAXOs-
IIMecs B COOCTBEHHOCTH PA3IUYHBIX MOTPEOUTEICH AICKTPUUIECKON IHEPTHH,
WM TIPUEMHUKY 3JIEKTPUUECKON SHEPTUU (TOUKH OOIIET0 MPUCOSIUHEHUS).

[Tpu cobmroeHny yKa3aHHBIX HOPM 00ECTIeYMBACTCS AJIEKTPOMAarHUTHAS
COBMECTUMOCTH AJICKTPHUECKUX CETEH CHCTEM DJIEKTPOCHAOXKEHHUSI 00IIero Ha-
3HAUEHUA U DIEKTPUYECKUX CeTell MoTpeOutened »>JIeKTPUYECKON DHEPrUH
(mpueMHHKOB 3JieKTpudeckoi sHeprun). Hopmsl, ycranosnennsie I'OCT 13109-
97, saBnstoTcsa 00s3aTENBHBIMUA BO BCEX PEXXUMaxX pabOThI CUCTEM DIIEKTPOCHAO-
YKEHUs 00111eT0 Ha3HAUYCHHU S, KPOME PEXUMOB, 00YCIOBICHHBIX:

— UCKJIIOYUTEIBHBIMU MOTOJHBIMU YCIOBUSIMU M CTUXUWHBIMU O€]i-
CTBUAMH (yparaH, HaBOJHEHHE, 3eMJIETPACEHHE U T.I1.);

— HENPEABUJICHHBIMU CUTYAIUSIMH, BBI3BAHHBIMHU JCHCTBHUSIMU CTO-
POHBI, HE SBJISIIOIICUCS PHEProcHa0X arolie opraHu3aiuend u mo-
TpeduTeneM JIEKTPOIHEPruu (TOKap, B3PhIB, BOCHHBIC ACHCTBUS U
T.IL.);

— YCIOBHSIMHU, PErIaMEHTUPOBAHHBIMU TOCYJAapCTBEHHBIMU OpraHa-
MU YTIPABJICHUS, a TAK)KE CBA3AHHBIX C JJUKBUJALUEH TTOCIIEICTBUH,
BBI3BAHHBIX UCKIFOYUTEIbHBIMU IMOTOJHBIMU YCIOBUSIMU U HEIPEI-
BUJICHHBIMU O0CTOSATEIbCTBAMU.

Hopwpi, ycranoBnenusie 'OCT 13109-97, nonnexaT BKIIOYSHUIO B TEX-
HUYECKUE YCJIOBHS Ha MIPHUCOCTUHEHUE MOTPEOUTENCH IIIEKTPUIECKOU SHEPTUH
U B JIOTOBOPHI HA MOJIB30BaHUE AJICKTPUUECKON SHEPrUer MEXIy JIEKTPOCHa0-
YKAIOIMMHU OPTaHU3AIMSIMHU U TIOTPEOUTEIISIMH STIEKTPUICCKON YPHEPTUH.

Hopmbl, ycTaHOBJIEHHBIE CTAaHAAPTOM, IPUMEHSIIOT TIPU TPOCKTUPOBAHUU
U DKCIUTyaTallMM 3JIEKTPUYECKUX CETEW, a TaKKe MPHU YCTAHOBICHHH YPOBHEU
IMOMEXOYCTOMUYUBOCTA MPUEMHHUKOB JJICKTPUUECKOM 3HEPIUM U YPOBHEW KOH-

AYKTHUBHBIX 3JICKTPOMAIHUTHBIX ITOMCX, BHOCHUMBIX 3THUMH IIPUCMHHUKAMHU.
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Hopwmbl KD B aiekTpudeckux cersix, HaXOASIIUXCs B COOCTBEHHOCTH TO-
TpeOuTeNnel IEKTPUUECKON SHEPTHH, periaMeHTHPYyEeMble OTPACICBbIMU CTaH-
JapTaMy ¥ UHBIMA HOPMATUBHBIMH JIOKYMEHTaMH, HE JOJHKHBI ObITh HUKE HOPM
K93, ycranosnenusix 'OCT 13109-97 B Toukax obmiero mpucoeannenus. [Ipu
OTCYTCTBUU OTPACJTEBBIX CTAHJIAPTOB M MHBIX HOPMATUBHBIX IOKYMEHTOB HOD-
MbI pacCMaTpUBAEMOI0 CTaHIApTa SBJISIOTCS OOA3aTEIbHBIMU ISl DIIEKTpUYE-
CKHX CETEel MOTpeOUTeNIel INEKTPUIECKON SHEPTUH.

VYcranoBnensl 1Ba Buaa HopM KO: HOpManbHO IOMYCTUMBIE U TIPEIEIIBHO
nonyctuMmblie. OLieHKa cOOTBETCTBUA Noka3zaTeneil KO ykazanHbIM HOpMaM mpo-
BOJIUTCSI B TEYEHUE PACUETHOTO MEPUOAA, PABHOTO 24 Hacam.

I'OCT 13109-97 ycranaBnuBaeT 11 mokaszaTteneid kKauyecTBa AJIEKTPOIHEP-

ruu (Tabmuna 12).

Taoauna 12
Ilokazamenu kauecmea 9Jl€Knlpull€CK0l? IHep2uu
IMoka3zareas KJ, enmunna uzmepennst Hopmsl KD
HOPMAJILHO 10~ | MPeAeJIbHO T0MYCTH-
MyCTHMbIE Mble
VYcraHoBuBIIEeECs OTKIOHEHHE HanpspkeHus OUy , % +5 +10
Pa3zmax uzmenenust Hanpsokerust Uy ,% — Puc. 28
Ho3a ¢pmukepa. oTH. en.: kpaTrkoBpeMeHHas Pg; , o.e. — 1.38;1,0
umTensHas Py , o.e. 1.0;0.74
KoadduimenT nckaxeHns: CHHYCOUIaTbHOCTH KPUBOH
HanpspkeHust K y . %
Uion = 0,38 kB 8,0 12,0
Uon = 6-20 kB 50 8,0
Uiow =35 kB 4,0 6,0
Uion = 110-330 kB 2,0 3,0
KoadduiueHT N-0it rapMOHHYECKOM COCTABIIAIONICH Ha-
mpsokerms. Ky o % Tabnuna 13 Tabnuna 13
KoadduiineHT HeCHMMETPHH HAITPSDKEHUH 110 00paTHOU 2 4
rocaegoBaTeasraocT, Koy , %
KoahduiineHT HeCHMMETPHH HAITPSDKEHUH 110 HYJICBOH 2 4
nocaegoBareasaoct, Koy, %
Ortkitonenue 4yactoTel Af, 'l +0.2 +0.4
JInuTenbHOCTh MpoBaja HanpsbkeHus Aty , ¢ — 30
NmmynscHoe HanpspkeHue U, , kKB — —
Koadd. Bpemennoro nepenanpspkenns K ., u, 0.€. — _
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Puc. 28. Ilpedenvno oonyckaemovie pazmaxu uzmeHeHUl HANPANHCEHUA 6 3A68U-
CUMOCMU OmM Y4ACHOMbl NOGMOPEHUA UIMEHEHUI HANPANCCHUA 34
MUHYmMY 0713 KOJ1e0AHUI HANPAICEHUA, UMEIOWUX (popmy meanopa

Taoauma 13

3nauenusn koIghpuyuenma n-oii 2apMOHUUECKOT

cocm a(mﬂmmeﬁ Hanpsaosicenun

Heuernbre rapmonuku (%) He KpaTHBIE

Heuernbie rapmonuku (%)

Yernbie rapmonuku (%) npu

3, mpu Uy, KB kpatabie 3, ipu Uy, KB Uon> KB
n 0,38 | 6..10 35 110...330| n [ 0,38 |6..10| 35 |110...330| n | 0,38 |6..10| 35 | 110...330
5 6,0 40 3,0 15 3 5,0 3,0 3,0 15 2 2,0 15 1,0 0,5
7 5,0 3,0 2,5 1,0 9 15 1,0 1,0 0,4 4 1,0 0,7 0,5 0,3
11 3,5 2,0 2,0 1,0 15| 0,3 0,3 0,3 0,2 6 0,5 0,3 0,3 0,2
13 3,0 2,0 15 0,7 21| 0,2 0,2 0,2 0,2 8 0,5 0,3 0,3 0,2
17 2,0 15 1,0 0,5 >21| 0,2 0,2 0,2 0,2 10 | 05 0,3 0,3 0,2
19 15 1,0 1,0 0,4 12 0,2 0,2 0,2 0,2
23 1,5 1,0 1,0 0,4 >12| 0,2 0,2 0,2 0,2
25 15 1,0 1,0 0,4
=05 0,2+1,3 | 0,2+0,8 | 0,2+0,6 0,2+0,2
x25/n x25/n x25/n x25/n

IIpu ompeneneHnn 3HaAYEHUN HEKOTOPBIX Mokazateneil KO ucnoiab3yroT

CJIEIYIOIME BCIIOMOTaTeIbHbIE TapaMETPhl AEKTPUUECKON SHEPTUU:

- 4aCTOTY MOBTOPEHUSI U3MEHEHUM HanpsKeHus Fgyy;

- HHTEPBAJl MEXITY U3MCHCHUSIMU HAMIPSHKCHUS Ot j41;

- 1yOUHY MpoBajia HanpspkeHus oU,;;
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- YaCTOCTb MOSABIICHUS NMPOBAJIOB HanpsikeHus F,;

- JNIATEIBHOCTh UMITYJIbCA MO YPOBHIO 0,5 ero aMrumityabl Ao, 5;

- JUIMTEJILHOCTh BPEMEHHOI'0 IIepeHanpskeHus At v

B mpunoxenun k I'OCT 13109-97 npusenens! ¢hopMysl sl ONpeesie-
Hus nokazatenedt KO u BcomorarenbHbIX MapaMeTpoB, KOTOPbIE UCIOJb3YIOT
IIPU U3MEPEHUSAX B YCIOBUSX DKCILUIyaTallMM M pacuere nokasarenei KO mpu

IIPOEKTUPOBAHUH.

5.1.1. OTK10HEeHHe HATIPSIKEHU S

OTKJIOHEHUE HANPSKEHUS! HATJIAIHO MOXKET OBITh IPOJIEMOHCTPUPOBAHO
Ha puc. 29.

N3MepeHne ycTaHOBUBIIIETOCS! OTKJIOHEHHS HanpspkeHus: oUy oCyllecTB-
JISIIOT CIIEAYIOIIUM 00pa3oM.

JUist KayKI0T0 1-r0 HAOMIOACHUS 3a MEPUOJl BPEMEHH, PaBHBIN 24 4, u3Me-
PSAIOT 3HAUEHUE HampspKeHusl. B anekTpuueckux ceTsix oAHO0(a3HOTO TOKa €ro
OIPEAEIAIOT KaK ACHCTBYIOILEE 3HAYEHHE HAIPSHKEHUS] OCHOBHOM 4acTOThl U(y);
(B BOJIbTaX, KUJIOBOJIbTaX) 0€3 ydeTa BBICHIUX TaPMOHUYECKUX COCTABJISIOIINX
HaIpPsDKCHHS, a B DJISKTPUUECKUX CETAX Tpex(a3zHOro TOKa - Kak JCHCTBYIOIIEE
3HAUCHUE KaXJI0TO MeXayda3zHoro ((ha3HOro) HANPsHKEHUS OCHOBHOM YaCTOTHI
Uqyi, a Takke Kak ACHCTBYIOIIEE 3HAYCHHE HAINPSKEHHSA NPSAMON IOCIIENOBa-

TEJILHOCTH OCHOBHOM 4acTOThI Uy (1), BBIYUCIIAEMOE 110 (POpMYIIE:

12

2
2 2
1 Uz i _UZA i UZ i _UZ i
Ul(l)i =05 \E'UAB(l)i + 4'U:c(1)i _( = =0 +U/~1B(1)i + e = ’ (17)

AB(1)i AB(1)i

rae Uagw)i, Usc@)is Ucap)i - AEHCTBYIOIUE 3HAUYEHHUS MEXAY(Pa3HbIX HaIpsKe-

HUI OCHOBHOM 4acTOTHI B I-M HaOmoaeHnn (B, kB)
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Puc. 29. Omknonenue HanpAasicenus

Jlomyckaercs:
— onpenensats Uj) METOIOM CUMMETPUYHBIX COCTABIIAIONINX;

— omnpenensats Uy o npubavkeHHol popmyie:

Ul(l)i = %(U AB(D)i +UBC(1)i +UCA(1)[)’ (18)
P 3TOM OTHOCHUTENbHAS TIOTPEITHOCTh BBIUUCICHUS 3HAYCHUU
Ui ¢ ucionszosanuem (18) smecro (17) He npessimtaet 0,1% mnpu
Kod(puIMeHTe HECUMMETPUN HAMPSHKEHU TI0 00paTHOM MoCeno-
BATEJILHOCTH, HE TIpeBbIIatoIEeM 6%;

— U3MEPATh B JJIEKTPHYECKUX CETIX OAHO(pa3HOTO M Tpexda3zHOro
TOKa BMECTO JICWCTBYIOIIUX 3HAYeHUN (a3HBIX U MEexKTy(]a3zHbIX
HaIpPsHKEHUW OCHOBHOM YaCTOTHI IEUCTBYIOLIME 3HAYEHUS COOTBET-
CTBYIOIIUX HAIPSKEHUN C y4ETOM TaPMOHMUYECKHX COCTABJISIIOIITUX
ATUX HAMPSHKEHUU TPU KOIPDUIMEHTE MCKAKEHUS CHUHYCOUIATh-

HOCTH HAIIPSAKCHUA, HC IIPEBLIINIAIOIIEM 5%.
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Boruucnstor 3HadueHue ycpeaHeHHoro Hamnpspbkenust Uy B BoJibTax, KUJo-
BOJIbTaX Kak pe3ynbTar ycpeaHeHus N HaOmroneHuil Hanpsoxkenuid Ugy nnm

Ui (1)i 32 ©HTEpBaa BpeMeHH 1 MuH 1o opmye:

(19)

rae U; — 3nauenne HanpsbxkeHusa Uy wiu Uy B i-M Habmonenny, B, kB.

Yucno HabmroaeHM 3a 1 MUH JTOJKHO OBITH HE MEHEE.

Brruucnsior 3HaueHue yCTaHOBUBIIETOCS OTKJIOHEHUS HanpskeHust oUy, B
MIPOIICHTaX 10 popmyJie:

_Uy_U

U, w100, (20)

KauecTBo anekTpudeckoi 3H€I;FI/II/I M0 YCTaHOBUBIIEMYCS OTKJIOHEHUIO
HaIpsHKEHUST B TOYKE OOIIEro MPUCOCIUHEHUSI K DJIEKTPUYECKON CETH CUUTAIOT
COOTBETCTBYIOIIMM TPEOOBAHUSM, €CJIM BCE U3MEPECHHBIC 3a KAXKIYI0O MUHYTY B
TEUEHHUE YCTAHOBJICHHOTO Meproja BpeMeHH (24 1) 3HaYeHUS] YCTaHOBUBILIETOCS
OTKJIOHEHUSI HANPSHKEHUS HAXOMASTCS B MHTEpPBAJIE, OTPAHUYEHHOM MPENEIbHO
JIOMTYCTUMBIMU 3HAYEHUSIMU, & HE MeHee 95% W3MEpEeHHBIX 3a TOT K€ MEPUOJ
BPEMEHHU 3HAYEHUN YCTAHOBHMBUIIETOCS OTKJIOHEHUS HANPSKEHUS HAXOIATCS B
WHTEpBAJIC, OTPAHUYEHHOM HOPMAJIBHO JIONTYCTUMBIMH 3HAYEHHUSMU.

JIOTIOTHUTENBHO JOMYyCKAeTCsl ONpPEeNesTh COOTBETCTBHE HOPMaM CTaH-
JapTa mo CyMMapHOM MPOJIOKUTENIBHOCTH BPEMEHHU BbIX0J1a U3BMEPEHHBIX 3HA-
YEHUN JAHHOTO IMOKAa3aTelisl 32 HOPMaJIbHO U MIPEACIIBHO JTOMyCTUMBIE TTPEICIIbI.

[Ipu >TOM KayecTBO ANEKTPUUYECKOM SHEPTUU MO YCTAaHOBUBIIEMYCS OT-
KJIOHEHUIO HAMPSHKEHUS CUYUTAIOT COOTBETCTBYIONIUM TPEOOBAHUSM HACTOSIIE-
ro CTaHJapTa, €CJIU CyMMapHas MPOJ0JDKUTEIILHOCTh BPEMEHHU BBIXO/a 3a HOP-
MaJbHO JOMYCTHMBbIE 3HAYEHUSI COCTaBisgeT HE Oojee 5% OT yCTaHOBJICHHOTO
nepuojia BpeMeHu, T.e. 1 4 12 MuH, a 3a npejiesbHo AonycTuMble 3HadeHus - 0%
OT 3TOT0 MepUuoja BPEMEHH.
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5.1.2. KosiebaHus1 Hanpsi:KeHUs

Pa3zmax m3meHenusi HanpsikeHus oUf, B nporeHTax (puc. 30) BbIumnc-
JSIOT 110 hopMyIIe:

_ |Ui _Ui+1|

U, 100, (21)

rae Ui, Uiy - 3HaUYCGHHS CIIEIYIOMMUX OJHUH 3a JPYTUM SKCTPEMYMOB HMIIM DKC-
TpeMyMa U TOPU30HTAJIBLHOIO y4acTKa OruOaroIieil cpeaHeKBaIpaTHYHBIX 3Ha-
YECHUN HAIpPSHKEHUS OCHOBHOM YacTOTHI, OMPEAECICHHBIX HAa KayKJIOM IOJyTIe-
pHOJie OCHOBHOM 4acTOTHI, B.

Jonyckaetrcst npu KO3 PUIIMEHTE HCKAXKEHUS CUHYCOMAAIBHOCTH Ha-

IPSDKEHUS, HE IPEBBIIAOMEM 5%, ONPENesATh pa3Max U3MEHEHHs HalpsiKe-

Hus U, B TIporieHTax mo dpopmyiie:

U, -uU._
&Jt — | al a|+1| 100, (22)
ﬁ.UHOJ"t
rae Ui, Ugivr - 3HAUCHUS CIEAYIOMIMX OJUMH 32 APYTHUM dKCTPEMYMOB UJIU KC-
TpeMyMa M TOPHU3OHTAIBHOTO ydYacTKa OTrHOaroIiell aMIUIMTYIHBIX 3HAYCHHUIN

HaNpsDKEHUS Ha KaXXI0M IOJIyIIEpUOJI€ OCHOBHOM 4acToThl, B, kB.
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Puc. 30. Kone

¢opmy meanopa (0)

-1

YacToTy MOBTOpeHHsi M3MeHeHMii Hanpsikenusi Fy, (¢, Mun™) mpu

NEPUOIUICCKUX KOJIeOaHMIX HaMpsHKCHUS BBIYUCIIAIOT 11O Q)opMyne:

(23)

WHTEpPBAJI BPEMEHU U3-

T, T-

_m
T

FbUt

rac m - 4ucliio U3MEHECHUMN HAIIPpsKCHUA 3a BPpCM

(v

MCPCHUSA, IPUHUMACMbIN PaABHBIM

10 MuH.
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HNuTepBas BpeMeHH MexkAy M3MEHEHHUSIMH HaNpsiKeHHMAA Ofjj+; B ce-
KyH7axX wid MuHayTax (puc. 30) BEIYUCISAIOT IO (opMyIIe:

Oty =t T, (24)
rae ti , ti,1 - HadaJbHbIE MOMEHTHI CIEIYIOIINUX OJMH 3a IPYTMM U3MEHEHUH Ha-
NpSDKEHUs, C, MUH.

Ecnu nHTEpBa)l BpeMEHU MEX/ly OKOHYaHHEM OJJHOTO U3MEHEHMSI U Haya-
JIOM CJEAYIOIIEro, IPOUCXOAAIIEr0 B TOM K€ HarpaBieHuu, Menee 30 mc, To
3TH U3MEHEHUS PaCCMATPUBAIOT KaK OJHO.

KadecTBO 35eKTpUUeCKOW SHEPIrUM B TOYKE OOILIErO MPUCOECIUHEHUS MIPU
NEPUOANYECKUX KOJIEOAHUSX HANPSIKEHMsI, UMEIOIUX (HopMy MeaHapa, CUUTa-
IOT COOTBETCTBYIOIIMM TPEOOBAHUAM HACTOSLIETO CTaHJIAPTA, €CIIM U3MEPEHHOE
3Ha4YCHHE pa3Maxa M3MEHEHHMI HANpsDKEHHUsS HE MPEBBIIIACT 3HAUYCHUH, OTperie-
JISIEMBIX TIO KPUBBIM (puC. 28) IUIsi COOTBETCTBYIONICH YaCTOTHI IOBTOPCHUS U3~
MEHEHUI HampspkeHUs Fjsy, WM MHTEepBaga MEXTy U3MEHEHUSIMH HaNpsKESHUS
Otiji+1.

Omnpenenenre COOTBETCTBUS KayecTBa dJIEKTPUUYECKOM 3Hepruu TpeboBa-
HUSIM CTaHJapTa IS MEePHOJUYECKUX M HEMEPUOAMYECKUX KojeOaHWW Hamps-
KEHUSI, UMEIOIINX (HOpMY, OTIMUYHYIO OT MEaHJIpa, OCYIIECTBISIOT B COOTBETCT-
Buu ¢ npmwioxenueM «B» 'OCT 13109-97.

o3y ¢uimkepa (KpaTKOBPEMEHHYIO U JUTMTENbHYIO) MPU KOJeOaHUIX Ha-
psHKEHUS JIF000H (HOPMBI OTIPENIETISIOT CIASAYIOMNUM 00pa3oM.

— H3MmepstoT ¢ noMouipio GiaukepMeTpa 3a UHTEpBaJl BpEMEHU Tg,, paBHBIN

10 muH, ypoBHU (aukepa P, (%), COOTBETCTBYIOIIME MUHTETPAIbHON Be-

positHocTH, pasHoit 0,1; 0,7; 1,0; 1,5; 2,2; 3,0; 4,0; 6,0; 8,0; 10,0; 13,0;

17,0; 30,0; 50,0; 80,0%.

— Omnpenenstor ¢ NOMOIIbIO (PIMKEPMETPA WM BBIYUCIISIOT CIIIAKEHHBIE

ypoBHU ¢uukepa Ps, (%), no popmynam:
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1
Ps =§(PO,7 +Po+ RL,S)’

1
Pis = §(P2,2 +Py+ F)4,0)'
A (25)
Pos :g(P6+P8+F)10+F)13+P17)’

1
Psos :é(Pso"‘Pso"'Pao)'

rae Pis, Pss, Pios, Psos - criakeHHble ypOBHH (UIMKEpa MpU UHTETPATbHON
BepositHocTH, paBHoit 1,0; 3,0; 10,0; 50,0 coorBeTcTBEHHO.
OnpenensioT ¢ MOMOIIbI0 GIMKEpPMETpa UIN BBIYUCISIOT KPATKOBPEMEH-

HYI0 103y (nukepa Ps;, OTH. €1., HA UHTEpBaJIe BPEMEHHU [ ¢, IO popMyIie:

P, = \/(o, 0314-P,, +0,0525- P +0,0657 - P,s +0,28- Bys +0,08- Py, ) (26)
KpatkoBpemenHas no3a ¢uukepa Mpu NEPUOJUYECKUX KOJIEOAHHUSIX Ha-
NpsOKEHUs: ¢ POpMOH, OTIMYAIOMICHCS OT MEaHApPa, MOXKET OBbITh ONpeie-
JIeHa yTeM pacuera B cooTBeTcTBUHU ¢ npuiioxennem «B» I'OCT 13109-
97.

OnpenensitoT ¢ noMouplo GIMKEpMETpa WIM BBIYUCISIOT JUIUTEIbHYIO

no3y ¢uiukepa Py, OTH. €., Ha UHTEpBaJie BpeMEHH [, paBHOM 2 U, T10

1 12 3
P.=3 E; P (27)

rne Py - KpaTkoBpeMeHHas 103a ¢uinkepa Ha K-oM MHTEpBajie BpeMEHH

bopmyiie

Tsh B TeUSHHE IIUTEIBLHOTO Ieproa HaOMoaeHus 1| .

KauecTBo 3ieKkTpuiecKkoil 23HEpruu Mo 03¢ (GIMKepa CUUTAIOT COOTBET-

CTBYIOIUM Tp€6OBaHI/I$IM cTagaapTa, €CIN KaXaasd KpaTKOBPCMCHHasA WM IOJIN-

TeJbHas 1036l (hIIUKepa, ONpeAC/ICHHbIE MMyTeM U3MEPEHUS B TeUeHUE 24 4 WiH

pacuera no npwioxenuro «B» TOCT 13109-97, He npeBbIaOT IpeAETbHO J0-

ITYCTUMBIX 3HAYCHUM.
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5.1.3. HecunycouajJbHOCTh HATIPSKEHUS

N3mepenune ko3pdpuuueHTa n-0ii rapMOHUYECKON COCTABJIAIIIECH HA-
npskeHust K, OCyILECTBISIOT I Mex1y(a3HbIX ((pa3HbIX) HANPSKEHUN.

— Jlia kaxaoro 1-ro HaOJIOJEHUS 3a MEpUOJl BPEMEHHU, paBHbIN 24 4, onpene-
JAIOT JEUCTBYIOIIEE 3HAYE€HUE HaNpsKeHHUs N-oi rapMoHUKH Ui B BOIBTAX,
KHJIOBOJIbTAX.

— Boruncnstor 3HaueHune korguimeHTa N-oi rapMOHUYECKON COCTaBIISAOIIEH
HanpspKeHUs Ky B IPOIIEHTAX KaK Pe3yibTaT i-ro HabIoAeHUs 1Mo GopMy-

Je.

K —M-loo 28
um)i — U ! ( )

@i
rae Ui - ZeficTByIoIee 3HAUCHUE HANPSHKEHUsT OCHOBHOM 4acTOTHI Ha i-OM

Ha6JHOI[eHI/II/I B BOJIbTaX, KMJIOBOJIbTAX.

JlommyckaeTcsi BRIUMCIATh JaHHBIN okazaTenb KO mo dhopmyse

Koo = 200100 (29)
U (n)i U !

HOM

— Brruucnstor 3HaueHue ko3 uieHTa n-oii rapMOHUYECKON COCTABIISIFOIIECH
HanpspkeHus Ky B IPOLEHTaX KakK pe3ylbTaT ycpeaHeHus N HaOIoneHui

Ku(n)i Ha nHTEpBale BpeMeHu 1,5, paBHOM 3 C, IO (JOpMyIJIE:

(30)

KadecTBo s5ekTpryeckoi 3Hepruu mo Kod3PpQPuuueHTy n-ol rapMoHUYE-
CKOM COCTaBIISIIOIICH HAMpPsDKEHUSI B TOUKE OOILEro MPUCOSAMHEHUS CUUTAIOT
cootBeTcTBYIOmMMM TpeboBanusM ['OCT 13109-97, ecnu HaubonbIiee U3 Beex
U3MEPCHHBIX B TeueHUe 24 4 3Ha4YeHU KOI(POUIIMEHTOB N-0 TapMOHUYECKOM
COCTABJISIFOLIEN HAIpPsDKEHUS! HE MPEBBINIAET MPEAEIbHO JOIYCTUMOIO 3Haye-
HUs, a 3HaUYeHHe KoddduieHTa N-oii TapMOHUYECKON COCTABISIONICH Hamps-
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YKEHUs, COOTBETCTBYIOILIEE BEPOATHOCTH 95% 3a yCTaHOBJICHHBIN NEPUOJ Bpe-

MEHH, HE PEBBIIIAET HOPMAJIBHO JOIMYCTUMOT'O 3HAYEHUSI.

JIOTIOJTHUTENBHO JOIYCKAETCS ONPENEIATh COOTBETCTBME HOPMAaM CTaH-
JapTa o CyMMapHOU MPOJIOJKUTEILHOCTH BPEMEHH BbIXOJa U3MEPEHHBIX 3HA-
YEHUH JAHHOTO IMOKA3aTeNsl 32 HOPMAJIBHO U MPEIEIbHO JOMYCTUMbIE 3HAUYEHUS.

IIpy 5TOM KauecTBO 3JEKTPUUYECKON 3HEpruu no Ko’ uUUeHTy N-oi
rapMOHUYECKON COCTAaBIIAIONICH HAIPSKEHUSI CUUTAIOT COOTBETCTBYIOIIUM Tpe-
ooanusim 'OCT 13109-97, ecniu cymmapHasi IpOJOJIKUTEIHLHOCTh BPEMEHU
BBIX0/1a 32 HOPMAJbHO JOMYCTUMBIE 3HAUEHUSI COCTaBIsET He Oonee 5% OT yc-
TAHOBJICHHOTO IIEpruoAa BpeMeHH, T.€. | 1 12 MuH, a 3a MpeaenbHo JOMYCTUMBIE
3HaueHuA - 0% OT 3TOro neproja BpEMEHHU.

N3mepenue xko3¢gdunueHTa UCKAKEHUS CHHYCOMIAJBLHOCTH KPHBO
HanpsxeHus Ky ocymecTBISIIOT 411 MeKAyPa3HbIX ((pa3HbIX) HAPSHKEHUM.

— Jlns kaxmoro i-ro HaOJIOJACHUS 32 YCTAHOBIICHHBIN MEPUO]] BPEMEHH OIIpe-
JEJSIIOT ACUCTBYIONIME 3HAYEHUS] TAPMOHUYECKUX COCTABIISIOIINX HampsiKe-
HUsSl B AMANIa30HE TapMOHUK OT 2-1 110 40-11 B BOJIbTaX, KMJIOBOJIBTAX.

— Boruncnsor 3HaueHne ko3 dULMeHTa UCKaXEHUs] CUHYCOUIaIbHOCTH KpHU-

BOW HampspkeHUs: Kyj B IPOICHTAX KaK pe3yJbTar i-ro HaOIroaeHus mo Gop-

40
«fZUfnn
K, = +=2——-100. (31)

Ui
[Ipu onpenenenun aaHHoro mnokaszatens KO gomyckaercs: HE yYUTHIBATH

MyJie

rapMOHUYECKHUE COCTaBISIONINE, 3HAUeHUs1 KOoTopbix MmeHee 0,1%, Bbiumc-

JSTh JaHHBIN Moka3aresb KO no dopmyne:

40
U 2n i
__\/n;” 100, (32)

Ui — U

HOM

[Ipu 3TOM, OTHOCHUTENIBHASI MOIPEIIHOCTh onpeneneHns Ky ¢ ucnosb3oBa-
100

K



nueM (32) Bmecto (31) ynciIeHHO paBHA 3HAYCHHUIO OTKJIOHCHHUS HaIpshKe-
Hus Ui, o1 U,

— Bbiuncisoor 3HaueHre KO3PGUIMEHTa UCKAXKEHUSI CUHYCOUIAILHOCTH KPH-
BOi HampspkeHust Ky B TIpoIeHTaX Kak pe3ysbraT ycpeaHeHus N HaOmroze-

Huii Ky Ha mHTEpBaie BpeMeHu s, paBHOM 3 ¢, o popmyre:

(33)

Yucno Habmoaenuii N J0KHO ObITh HE MEHEeE.

KadecTBO 31€KTprUUeCcKOil 3HEPruu N0 KOI(P(ULHEHTY UCKAKEHUSI CHHY-
COMJIAJILHOCTH KPUBOW HANpPSHKEHUS B TOYKE OOIIEro MPUCOCAUHEHUS] CUUTAIOT
cootBeTcTBYtOmuM TpeboBanusM ['OCT 13109-97, ecnu HaubosbIlee U3 BCeX
U3MEPEHHBIX B Te€UeHHE 24 4 3HauyeHUN KO3()PUIMEHTOB UCKAXEHUsI CUHYCOU-
JaJTbHOCTU KPUBOM HANPSHKEHUS HE MPEBBIIAET MPEAEIbHO AOMYCTUMOTO 3Ha-
YeHUsl, a 3HaYeHue Kod(DPUIMEeHTa UCKaXKEHNs CUHYCOMIATIbHOCTH KPUBOM Ha-
MPSDKEHUSI, COOTBETCTBYIOLIEE BEPOSATHOCTH 95% 3a yCTAHOBIEHHBIA IEPUOJ
BPEMEHH, HE MPEBBIIIAET HOPMAJIBHO JOIYCTUMOTO 3HAUEHUSI.

JIOTIOTHUTENBHO JOMYyCKAeTCsl ONpPEeNesTh COOTBETCTBHE HOPMaM CTaH-
JapTa mo CyMMapHOW MPOJIOJKUTEIBHOCTH BPEMEHH BBIXO/Ia U3MEPEHHBIX 3Ha-
YEHU JAHHOTO IMOKa3aTelis 32 HOPMAIbHO U MPEAEIIbHO JOMYCTUMBIE 3HAUCHHUSI.

[Ipu 5TOM KauecTBO IEKTPUUYECKON IHEPTHH MO KOIDPUIIMEHTY HCKaXkKe-
HUSI CHHYCOUJAIbHOCTH KPUBOM HANPSIKEHUS CUUTAIOT COOTBETCTBYIOIIUM Tpe-
ooanusam ['OCT 13109-97, ecnu cymmapHas MNpOJOJDKUTEIIBHOCTh BPEMEHU
BBIXOJIa 32 HOPMAJILHO JIOMyCTUMbIC 3HAUEHUS COCTaBJseT He Oosiee 5% oT yc-
TAHOBJICHHOTO TIepuoAa BpeMeHH, T.€. | 1 12 MuH, a 3a npeaenbHO JOMYCTUMbIE

3HaueHus - 0% OT 3TOro neproa BpeMEeHHU.
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5.1.4. HecumMeTpHUs HANIPSKEHUS

N3mepenne ko3pPpuumenTa HeCMMMETPUH HANPSIKEHUN 10 00paTHOM
nocjenoBarejbHOCTH Kyy 11 MexmydasHbIX HAMPSHKEHUNH OCYIIECTBISIOT
CJICTYIOLTUM 00pa3oM.

— Jlig kaxaoro i-ro HaOJIOACHMS 3a MEPHOJ BPEMEHH, paBHbIN 24 4, u3Meps-
10T OJTHOBPEMEHHO JICUCTBYIOIINE 3HAYCHUS MEKIy(Pa3HBIX HAMPSHKSHUN 110
ocHoBHOM YacToTe Upg()i, Uscq)i, Uca)i B BOIBTAX, KWIOBOJIBTAX.

— BpruucasoT aedcTBYIOIIEe 3HAUCHWE HANpPSKEHUS OOpaTHOW IOCIieIoBa-

TEJILHOCTH OCHOBHOM 9acTOThI Uy (1) IO popmyire:

2
2 2
1 U, |_U2 i Uz? i_Uzr i
U2(1)i = E JE-UAB(l)i_ 4'Uéc:(1)i_£ = = +UAB(1):‘ + = = ! (34)

AB(1)i AB(1)i

— Brpruucnstor ko3 GUIMEHT HECUMMETPUH HAIIPSKEHUH 110 00paTHOM mociie-
noBateabHOCTH Kjyj B IIPOIEHTaX KaK pe3ysbTar I-ro HaOmoaeHus o Ghop-
MyJI€e!

U, ...
Ky = —2L.100, (35)

1(1)i
rae Uy - IeHCTBYIOIIEE 3HAUCHHE HANPSKEHU 0OPaTHOM MOCIE0BATENb-

HOCTH OCHOBHOW YacCTOTHI TpeX(a3HON CHUCTEMBI HANPSHKCHHN B I-OM Ha-
omonenuu, B, kB; Uju) - gelicTByroliee 3HaYeHUE HANPSHKEHHUS NPSMON
ITOCJIEA0BATEILHOCTH OCHOBHOM YacTOTHI B I1-oM Ha0moaeHuun, B, kB.
[Tpu onpenenenun Kyyi 10MycKaeTcs:
1) onpenensts Uy1) METOIOM CHMMETPUYHBIX COCTABIISIOIINX;
2) BeIIUCIATH Uy(y)i To mpuOnmkeHHol popmyre:

Ko = 0,62 (Unﬁ(l)i _U;w(l)i)' (36)
rie U,s)i U - HanOoJIbIlIee U HaMMEHbIIEE IEHCTBYIONINE 3HAUCHUS U3

Tpex MEeXAy(ha3HbIX HANPSKCHUH OCHOBHOW YacTOTHI B 1-OM HAOJIIOJCHHUH,
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B, xB.

[Tpu 3TOM OTHOCHTENbHASI MOTPEIIHOCTh omnpeaeneHust Koyj ¢ UCMOJIb30Ba-

aueMm (36) BMecto (35) He mpeBbitiaeT 8%;

3) mpuMeHATh NpH BhIYUCIeHUN Uy BMECTO IEHCTBYIOIINX 3HAYEHHUH Me-
KIy(ha3HbIX HaNpsHKEHUH OCHOBHOM YacCTOTHI JCUCTBYIOIINE 3HAYCHHS
COOTBETCTBYIOIIUX HAMPSHKEHUM C YYETOM TapMOHMYECKHX COCTABIISIIO-
MIMX ITHX HANpsHKEHUN Mpu KOAIPPUIMEHTE MCKAKEHUS CHHYCOHIalb-
HOCTHU HaNpsDKEHUs, He MpeBbIatoneM 5%;

4) BeUUCIATH Kpyi 1o hopmyiie

U 2()i

Koui = -100, (37)

HOM.MGh

rae U,ou.g - HOMHHAIBHOE 3HaYeHHE MeXTy(ha3HOro HampsbkeHus, B,
KB.

[Ipu 5TOM OTHOCHTEbHAS MOTPEIIHOCTh ompeaeieHus Kyyi ¢ UCIob30-

BanueM (37) Bmecto (35) uMCICHHO paBHA 3HAYCHHWIO OTKJIOHCHHUS Ha-

npsokeHust Uy ()i 0T U,y 00

Breraucnsaior 3HadeHue KO3(G(OUIIMEHTa HECHUMMETPUU HAIPSDKCHHH 110
oOpaTHO# mMmociie0BaTeIbHOCTH Koy MPOIEHTaX Kak pe3yibTaT ycpeaHeHus N

HaOmoaeHuit K,y Ha mHTEpBasie BpeMeHu [ s, paBHOM 3 ¢, 110 popMyIie:

(38)

Yucno gadmogennii N 1oKHO OBITH HE MeHee 9.

KauecTBo 31exTpuueckoil sHepruu no KodpOUIHUEHTY HECUMMETPUU Ha-
NPsDKEHUH 10 00paTHOM MOCIIe0BATEILHOCTH B TOUKE OOIIEro MPUCOSTUHEHHUS
cuntaroT cooTBeTcTBYtomMM TpeboBanusam ['OCT 13109-97, ecnu naubombiiee
U3 BCEX U3MEPEHHBIX B TeueHue 24 4 3Ha4eHH KOA(PPUIIUEHTOB HECUMMETPHUH
HaNpsHKEHUH 10 0OpaTHOU MOCIEA0BATEILHOCTH HE MPEBBIIIAET MPeAebHO J10-

MyCTUMOTO 3HAY€HUs, a 3HaYeHHE KOA(P(UIIMEHTa HECUMMETPUN HAMPSIKEHHMA
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no oOpaTHOM MOCIEOBATEIBHOCTH, COOTBETCTBYIOIIEE BEeposiTHOCTH 95% 3a

YCTAaHOBJICHHBI IEPHOJI BPEMEHH, HE IMPEBBIIIAET HOPMAJIbHO JIOIYCTHMOTO

3HAYCHUSI.

JIOTIOTHUTENBHO JOMYCKAETCSl ONPEEsITh COOTBETCTBHE HOPMaM CTaH-
JapTa o CyMMapHOW MPOJIOJKUTEILHOCTH BPEMEHH BbIXOJa U3MEPEHHBIX 3HA-
YEHU JAHHOTO IMOKAa3aTels 32 HOPMAIbHO U MPEAEIIBHO JOMYCTUMBIE 3HAUCHHUS.

[Ipu 3TOM KayecTBO JIEKTPHUUECKOW 3HEPTHH MO KOIPPULIUEHTY HECUM-
METPUHU HANPSHKEHUN 10 00paTHOM MOCIEA0BATEILHOCTH CUUTAIOT COOTBETCT-
BytomuM TpedoBanusm ['OCT 13109-97, ecnu cymmapHasi mpo 0 KUTEIHLHOCTD
BPEMEHHU BbIXOJA 332 HOPMAJIbHO JOMYCTUMBbIE 3HAUEHHsI COCTABISET HE Ooiiee
5% OT yCTaHOBIICHHOTO lepruoja BpeMeHHu, T.e. 1 u 12 MuH, a 3a nmpeaenbHo A0-
nmyctumble 3Ha4eHus - 0% OT 3TOTro nepuoa BpEMEHHU.

N3mepenne kodI(ppuuueHTa HeCUMMETPHU HAINPSKEHUN 10 HYJIeBOH
MOCJIeI0BATEJIbHOCTH Koyj TPOBOASAT B YETHIPEXIPOBOIHBIX CETAX CICAYIOIIUM
o0Opazom.

— Jlns kaxxaoro i-ro HaOJIOACHUS 3a MEPHOJ BPEMEHHU, paBHBIN 24 4, u3Mepsi-
I0T OJHOBPEMEHHO JEHCTBYIOIIME 3HAYCHHSI TpeX MexAy(]asHbIX U JBYX
(1)a3HBIX HaHpH)KCHHﬁ OCHOBHOM YaCTOTBI UAB(l)h UBC(l)i; UCA(l)i; UA(l)i; UB(l)h
BOJIbTaX, KUJIOBOJIbTAX.

— Omnpenenstor ACUCTBYIOIIEE 3HAYCHHE HAIPSDHKEHUS HYJEBOW IOCIEN0Ba-

TEJIBHOCTU OCHOBHOI 4acToThl U (1) B i-oM HabmroaeHNH 110 hopMyIie

BC()i  ~ CA()i 3 B = AQ)i
U U

AB(1)i AB(1)i

Ui = g 2 (39)

2 2 2 2 2 2
2 UBC(l)l _Uca(l)y 2 Ub'(l)r _UA(l)z
+ 4.UBC(1)| - UAB(l)/ - -3 4.U5(1)1 - UAB(l)l -
u )
AB(1)i AB(1)i

— Brpruucnstor korhPUIMEHT HECUMMETPUU HAIpPSKEHUs MO HYJEBOM IMoce-

(U2 —u? Uz —u> |
}

[E
r

J0BaTeIbHOCTH Koyi B MIPOIIEHTAX KaK pe3ysbTaT I-ro HaOJroaeHus mo ¢op-
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MyJie:

ﬁ'uoa)i

Koui =———-100. (40)

1(D)i
[Ipu onpenenennn Koyi, Tomyckaercs:

1) ompenenats Uy)i METOJOM CUMMETPHYHBIX COCTaBIISIOIINX;

2) BerauciATh Ug)i IPU CUMMETPHN MeXAy(ha3HbIX HaNpsHKEHHH 110
pUOIMKEHHOM hopmyIie

Ko =0,62 (Uyn’.qb(l)i _Umt.d7(1)i)’ (41)
rae U6 a0 Uy - HanOoNblIee U HAMMEHBIIEE U3 TPEX AEHCTBYIOIIUX
3HAaYCHHUH (Da3HBIX HANPSIKCHUH OCHOBHOM 4acTOTHI B I-OM HaOJ0acHIH, B,
KkB.

IIpu 3TOM OTHOCUTENBHAS MOTPEIIHOCT onpeneneHus Koy ¢ HCIONb30Ba-
HueM (41) smecto (40) He mpeBbimacT +10%;

3) IpUMEHSTh BMECTO JCHCTBYIOIIMX 3HAUYCHUH MeEXay(ha3HbIX |
(ha3HBIX HANPSYKEHUH OCHOBHOM YaCcTOTHI JICHCTBYIONTHNE 3HAUYCHHS
COOTBETCTBYIOIIUX HAIPSKEHUW C Y4ETOM BCEX TapMOHUYECKHUX
COCTABIIIOIIUX ATUX HAMPSHKEHUH TP KOA(DPHUITUCHTE NCKAKCHUS
CHHYCOMIAJIbHOCTU KPUBBIX HAMPSKEHUH, HE MpeBbIIIatoneM 5%;

4) BeranciATh Koyj o hopmyie

U. ..
Koui = =100, (42)

Hom.¢p

rae U, ¢ - HOMUHAJIBHOE 3Ha4eHUE (Pa3HOTO HANpshKeHus, B, kB.
[Ipu 3TOM OTHOCHTENBHAS MTOTPENIHOCTD onpenaeneHus Koy ¢ uc-
noib3oBanueM (42) Bmecto (40) yrcIeHHO paBHA 3HAYCHUIO OT-

kiaoHeHus HanpsokeHus Uy ot U, 4.
— Beruucnstor 3Hauenne kodhuUIMeHTa HeCHMMETPUN HANPSDKEHUH 10 HyJIe-
BOM TOCJIeA0BaTEILHOCTH Koy MPOIEHTaX KaK pe3ynbTaT ycpeaHeHus N Ha-

omonenuit Koyj Ha nHTEpBasie BpeMeHH [ s, paBHOM 3 ¢, 10 hopmyie
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(43)

Yucno nabmonenuit N 10xkHO OBITH HE MeHee 9.

KauecTBo 31exTpuueckoil sHeprun no ko3 OUIUEeHTy HECUMMETPHUH Ha-
IPSDKEHUN 10 HYJIEBOW IMOCIJIEOBATEIBHOCTU B TOUKE OOIIETO NMPUCOECTUHEHUS
cuntaroT cooTBeTcTBYtomUM TpeboBanusaMm ['OCT 13109-97, ecniu Hanbosnblee
U3 BCEX U3MEPEHHBIX B TeueHUe 24 4 3HaYeHUN KO3(PPUIMEHTOB HECUMMETPHUU
HANpsDKEHUH 1O HYJIEBOW IMOCJIENOBATEIbHOCTH HE MPEBBIILACT MPECIBbHO J0-
MyCTUMOTO 3HAY€HUs, a 3Ha4eHHe KOd(P(UIIMEHTa HECUMMETPUN HAMPSIKCHHMA
[0 HYJIEBOH MOCJIE0BATENIbHOCTH, COOTBETCTBYIOLIEE BEpOsITHOCTH 95% 3a yc-
TAHOBJICHHBINM MEPHOJ] BPEMEHHU, HE MPEBBIIMIAET HOPMAIBHO JOMYCTUMOTO 3Ha-
YCHHUSI.

JIOTIOJIHUTENBHO AOIYCKAETCsl ONpPEAENsATh COOTBETCTBHE HOPMaM CTaH-
JapTa 1Mo CyMMapHO# MPOIOJKUTEILHOCTH BPEMEHH BBIX0/1a H3MEPEHHBIX 3Ha-
YeHUH JaHHOTO MOKa3aTelsl 38 HOPMAJIbHO U MPEEIbHO JOMYCTUMbIC 3HAUCHHUS.

[Tpu >TOM Ka4ecTBO AIEKTPUUYECKON PHEPTUU MO KOIPPUIIMEHTY HECUM-
METPUH HAIPSHKEHUM 10 HYJIEBOM IMOCIEI0BATEIBHOCTH CUUTAKOT COOTBETCT-
BytomuM tpedoBanusm ['OCT 13109-97, ecnu cymmapHasi po 0 KUTETHHOCTD
BPEMEHH BBIXOJa 32 HOPMAJIBHO JIOMYCTUMBIC 3HAYCHHsI COCTABIIET HE Ooiee
5% OT yCTaHOBJICHHOTO Tlepuoja BpeMeHHu, T.e. 1 u 12 MuH, a 3a nmpeaenbHo J0-

nycTuMble 3HaueHus - 0% OT 3TOro nepuoia BpeMeHHU.

5.1.5. OTK/II0HEHHE YACTOThI

W3mepenne oTkIOHeHHs 4acToThl Af ocymiecTBistor crnenyromumM oopa-
30M.

I[J'IH KaxxXJ010 I-ro Ha6J'II-OI[eHI/I}I 3a YCTaHOBHCHHBIﬁ Nepuoa BpEMCHHU U3-
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MEPSIIOT JICUCTBUTEILHOE 3HAUCHUE YacTOTHI f; B reprax.
Bpruucisior ycpeJJHeHHOe 3Hau€Hue 4acToThl f, B repuax kak pesynbTat
ycpennenus N HaOmonenuit f; Ha naTepBane BpeMenu, paBaom 20 ¢, o popmy-

Je

2 (44)

f =,

N
Yucio Hadaronenuid N 1omkHo OBITE HE MeHee 15.
Berumcisaior 3HauCHHE OTKIOHEHU 4acToThl Af B repriax mo dhopmyiie

Af = fy - fH()M' (45)
rae f,,, - HOMHHAJIBHOE 3HaYE€HHE YacTOTHI, I 11.

KauecTBO 371€KTpUUECKOM PHEPTHHU IO OTKJIOHEHHUIO YaCTOThl CUWUTAIOT
cootBeTcTBYIOmMUM TpedoBanusM 'OCT 13109-97, ecnu Bce n3MepeHHBIC B Te-
yeHue 24 4 3HaYCHUS OTKIIOHEHUH 4aCTOThl HAaXOMSITCA B MHTEPBAJE, OrpaHU-
YEHHOM MPEACIbHO JOMYCTUMBIMU 3HAUYCHUAMH, a HE MeHee 95% Bcex u3Me-
PEHHBIX 3HAYEHUN OTKJIOHEHUSI YaCTOThl HaXOJATCS B MHTEpBaje, OrpaHUYCH-
HOM HOPMAaJIbHO JOMYCTUMBIMU 3HAUYCHUSIMU.

JIONOTHUTENIBHO JOMYCKAETCA OMpPEACsTh COOTBETCTBUE HOpPMaM CTaH-
JapTa Mo CyMMapHOW MPOJIOKUTEIFHOCTH BPEMEHHU BBIX0J1a U3MEPEHHBIX 3Ha-
YEHUM JaHHOTO MOKA3aTelsl 32 HOpMaJIbHO Y MPEENIbHO JOMYCTUMbIC 3HAUCHMUSI.

[Ipy 5TOM Ka4yecTBO AJIEKTPUUYECKOW DHEPTUU MO OTKIOHEHUIO YacCTOTHI
cuuTaroT cooTBeTcTBytommUM TpedoBanusiM ['OCT 13109-97, ecnu cymmapnas
MPOJOIKUTEILHOCTh BPEMEHU BBIXOJla 32 HOPMAJIBHO JIONMYCTUMBbIEC 3HAYCHUS
coctaBisieT He Oosiee 5% OT yCTaHOBJIEHHOrO mepuoia BpemeHH, T.e. 1 u 12

MUH, a 3a IPEeIeNbHO omyckaeMble 3HaueHus - 0%.
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5.1.6. [IpoBaa HanpsizKeHUs

M3MepeHre AIUTeIbHOCTH NMPOBAJia HaNpsiKeHus A7, B CeKyHIax (puc.
31) OCyIIECTBIISIIOT CICAYIOMIAM 00pa30M:

®duKCHPYIOT HavaJIbHBII MOMEHT BpeMEHH t, pe3koro crmana (¢ AIUTelb-
HOCTBIO MeHee 10 Mc) orubaromieit cpeIHeKBaIpaTHICCKUX 3HAUCHUH HampsKe-
HUS, ONPECIICHHBIX Ha Ka)KJIOM IOJYIIEPHOJIe OCHOBHOW YaCTOTHI, HUXKE YPOB-

us1 0,9 U,,,,.

HOM

-—--—-.---.---——.4--.-.—-*Iq---——wcp————-—----

Puc. 31. Ilposan nanpsaxcenusn

@UKCUPYIOT KOHEUYHBIM MOMEHT BpEMEHH {, BOCCTAaHOBIICHUS CpEIHE-
KBaJpaTUYHOTO 3HaUYeHUs Hanpsbkenus 10 0,9 U,

Bperaucasior AJIUTCIIBHOCTD IIPpOBajia HaIlPSXKCHHA Afn B CCKyHAaXx IIO
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bopmyiie:

At, =t —t . (46)
KadecTBO 31€KTpUUYECKON HHEPIUH IO JJIMTEIBHOCTH IMPOBAJIOB HANPS-

YKEHHUS B TOUKE OOIIEr0 MPUCOCANMHEHUSI CUUTAIOT COOTBETCTBYIONUIUM TpeOOBa-
HusM ['OCT 13109-97, ecnu Hanbosibiiee U3 BCeX M3MEPEHHBIX B TCUEHHUE MPO-
JOJDKUTENBHOTO TMepuojia HaOmofeHus (Kak MpaBuilo, B TEYCHUE TOja) JJIv-
TEJILHOCTEW MPOBAJIOB HAIPSKEHUSI HE IPEBBINIAET MPEAEIBHO IOMYCTUMOTO
3HAYEHHUS.

Jlommyckaercst onpenensaTh MAaKCUMaJIbHO BO3MOKHYIO JUIUTEIbHOCTD IIPO-
BaJla B TOYKE MPHUCOCANHEHUS K DJIEKTPHUUECKON CETH IMyTEM pacyera cyMmap-
HOM BBIJEPKKM BPEMEHHM YCTPOMCTB PEJIECHHOM 3aIUATHI, aBBTOMATHKNA U KOMMY-
TallMOHHBIX allapaToB, YCTAHOBJIEHHBIX B COOTBETCTBYIOLIUX 3JIEKTPUUECKUX
CETSAX JHEprocHadXarolieil opraHuzanuu. Eciu HaiiieHHas TakuM CIocoOOM
JUIUTENIbHOCTh NPOBajia HANpPSsHKEHHUsS] HE MPEBBIIIAECT MPEAESIbHO JT0IMyCTUMOTO
3HAYEHHUA, TO KA4€CTBO 3JIEKTPUYECKON DHEPIUU IO JUIMTEIBHOCTH ITPOBAJIOB
HaIpPSHKEHUS! CYMTAIOT COOTBETCTBYIOLIMM TPEOOBAHUSIM.

Iayouny mpoBajia Hanpsizkenusi 0U, B niporieHTax (puc. 31) onpenens-
10T CJICIYIOIIUM OOPa3oM.

N3MmepstoT cpenHekBagpaTUYHbIe 3HaYeHUs HanpspkeHus U 3a KaxIbld
MOJIYTIEPUO]] OCHOBHOW YacTOThI BO BpEMsl MIPOBaJIa HAMPSKEHUS B BOJIbTAX, KU-
JIOBOJIbTAX.

OnpenensitoT MUHUMAIbHOE U3 BCEX M3MEPEHHBIX CPEAHEKBAAPATUUHBIX
3HaueHuM HanpskeHus: Upin, B BOJIBTAaX, KUJIOBOJIbTAX.

Boruucnstor rimyOuny npoBaiia Hanpsbkenus oU, B poueHTax mno Gopmy-

JIe.

ouU =M-100. (47)

n

HOM

YacTrocTh NOSIBJIEHUS IMPOBAJIOB HAIIPHKCHUA Fn B IIPOLCHTAX BbIYMUC-
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JSIOT 0 hopmyiie:

F,= —m(auhz, AL) 100, (48)

rne m(oU, , 4t,) - uuciao mpoBajJoB  HampspkeHWss — riryowHou oU, u mm-
TENbHOCTBIO Af, 3a mepuoa BpeMeHU HabmonaeHus 7; M - cymMMapHOE YHCIO

MIPOBAJIOB HAIPSKEHUS 32 MEPUO]T BpEMEHHU HaOmoAeHui 7.

5.1.7. UMnyibc HANIPSIZKeHU S

HNmnyabcHoe nHanpsikenue U, B BOIbTaxX, KWIOBOJIbTaX (puc. 32) us-
MEpSIOT KaK MaKCUMaJIbHOE 3HAYCHHUE HAMPSOKCHUS TIPH PE3KOM €0 M3MECHCHHH
(amuTenbHOCTH (PpOHTA UMITYJIbCA HE OoJiee 5 McC).

JITMTeIbHOCTH UMITYJIbCA HANPSIZKeHUs 10 YPoBHIO 0,5 ero aMmiury-
abl At,,,,05 B MUKPOCEKyHAaX, MUJUTUCEKYHAAX (pUC. 32) M3MEPSIOT ClIeTyIO-
UM 00pa3om.

Boigenstor u3 oOmell KpuBOW HANPSKEHUS UMITYJIbC HAMPSHKEHUS U Ol-
pPEACNAIOT aMIUTUTY Ty 3Toro umnyinbca U, , B BOJIbTax, KWJIOBOJIbTaX KaK MaK-

CHMaJIbHOE 3HAUCHUE UMITYJIbca HanpshkeHus (puc. 32).
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UHMD

UUHD a
g' 5UUHH. a

UUHU. a

Puc. 32. Ilapamempbt umnyibCHO20 HARPAIHCEHU
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OmpenenstoT MOMEHTBI BpEMEHH 1,5, t s B MHUKPOCEKYHIAX, MUJLIHCE-
KyHAax (puc. 32), COOTBETCTBYIOLIUE MEPECEUCHUIO KPUBON HMMITYJIbCa HAIMps-
KEHUS] TOPU30HTAIBHON JIMHUEH, MPOBEJACHHON HA MOJOBUHE aMILUIHTYbI M-
MyJIbCa, B MUKPOCEKYH/IaX, MIJUTUCEKYH IaX.

Breruucnsator At 5 10 hopmyiie

At tos—tos- (49)

umn0,5 = x0,5

5.1.8. BpemeHHoe nepeHanpsizkeHue

N3mepenne kodpPpuuuenTa BPpeMEHHOro nepeHanpsukenus K., y B
OTHOCHUTEJIBHBIX eAUHUIAX (pUC. 33) OCYIIECTBIIAIOT CIEIYIOIIIM 00pa3oM:

W3mepstoT aMIumMTyIHbIE 3HAYeHHUS HamnpspkeHuss U, B BOJIbTax, KUJIO-
BOJIbTaX Ha Ka)JOM IOJYNEpPHOAEe OCHOBHOM YacCTOThI MpPHU PE3KOM (IIUTEIb-

HOCTh (pOHTAa 10 S5 MC) NPEBBIILIEHUM YPOBHSA HAIpPSHKEHUS, PaBHOIO

1,1~N2-U,,,

Yo
'\{2 Umm K” i

i VAT

s ::::‘_‘:::f:_g::::u::::u;:::[::u:::;u:::u:: _________________ ]

At

nepll

A
Y

Puc. 33. Bpemennoe nepenanpsasicenue
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OnpenensioT MakKCUMaJIbHOE W3 aMIUIMTYJIHBIX 3HAYCHHM HampsHKEHHs
Ua max-

C 1enplo UCKIIOYEHUS! BIUSHUS KOMMYTAIIMOHHOTO MMITyJIbCa Ha 3Haue-
HUEe K03 (UIMEHTa BpEMEHHOTO TiepeHanpsokeHust onpeneneHue Uy may ocytie-
cTBistoT depe3 0,04 ¢ OT MOMEHTa NPEBBIMICHUS HAPSDKCHUEM YPOBHSI, PaBHO-
ro 1,1-U,,,,.

Brruncnsror koaphuinueHT BpeMEHHOT0 epeHanpsikeHus 1no Gopmyie

U(l max
Knep U \/EU . (50)
I[JII/ITeJII)HOCT]) BPEMECHHOI'0 NMEPCHANIPHKCHUA Atnep u B CCKyHIax OII-

PEAEISIOT CIIEIYIOMMUM 00Pa30M.

®duKkcHpyOT MOMEHT BpEMEHH t,, ,., IPEBBINICHUS NEHCTBYIOIUM 3HaYe-
HHMEM HampsbKeHus yposHs, pasHoro 1,1-U,,,, © MOMEHT BpeMeHH i, ,,, crana
HanpsbkeHus o yposus 1,1-U,,,,.

Beraucnstor 4t,,, y B ceKyHnax no ¢popmyie:

Atnep v~ tK nep _tn nep (5 1)

5.2. [lpouecchbl U sierieHUs1 8 AJIeKMpU4YeCKUX cemsix, 8bl3blgarowjue
HapyuwleHue rnokaszamersel ka4yecmea 3/ieKmpu4yeckKol aHepauu

YBenn4eHue KOJIMYECTBA U NOBBIIEHNE YCTAHOBICHHOW MOIIHOCTH JJIEK-
TPONPUEMHUKOB C HEJIMHEHWHBIM M HECHMMETPUYHBIM XapaKTEPOM HArpys3oK,
MOSIBJICHHE HOBBIX JIEKTPOTEXHUUYECKUX YCTAHOBOK B MPOMBIIIEHHOCTH, CEJlb-
CKOM XO31CTBE U OBITY, IPUBEJIN K TOMY, YTO UCKaKEHHbIEC PEKUMBI CTAJIN Xa-
PaKTepHOIl U HEOTHEMJIEMON YepTOW pabOThl COBPEMEHHOM CUCTEMBI JIEKTPO-
caabxkenns (COC) [7, 8]. IIpu stom Hapymenne mHopm ['OCT 13109-97 BO3-
MO’KHO KaK CO CTOPOHBI HEProcHaOXaroIe opraHu3aiy, Tak U M0 BUHE I10-

tpebuTenel (Tabauma 14).
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[Tokazaremn Af u Uy 3aBucsT ot OajaHca aKTUBHOW M pEaKTHBHOM MOIII-
HOCTEH B SHEProCUCTEME U MOTOMY MOJICpKAHUE UX B JOMYCTUMBIX Ipeaenax
BO3JIaraeTcsi Ha SHeprocHadkaromme opranuzamnuu. Kpome Toro, cama cetb siB-
JSI€TCSl MPSAMBIM BUHOBHUKOM IPOBAJIOB HAIPSKEHUS, UMITYJIBCOB M KPATKO-
BPEMEHHBIX TMepeHanpsbkeHuid. MOKHO cKa3zaTh, YTO 4Y€M MEHbIIE TIIyOuHa,
JUTUTEIBHOCTh U YaCTOCTh IIPOBAJIOB HAIPSKEHHS, TEM BBIIIE YPOBEHb HAJECK-
HOCTH 3JIeKTpocHaOxeHus. [IpoBan HampspKeHHS - HEM30EXKHOE SIBICHHUE IS
CETH JII0O0T0 HAIPSKEHUS - MPUBOJUT K MTHOBEHHBIM IOCJEICTBUSIM, TEM 00-

J€C 3HAYNMbIM, YEM 0O0IBIIIC UX FJ'IY6I/IHa U JJIUTCIBHOCTD.

Taoauna 14

Hauobonee eepoammuvie 6uno8HUKU YXYOULEHUA
Kauecmaea 3,1eKmpuiecKkoil IHepeuu

CBoiicTBa JIEKTPHYECKOM
3HEPruu

IToka3zaTenn KO

Hamn6oJ1ee BeposiTHbIe BUHOBHUKHU
yxyamenust K9

OTKJIOHEHUE HaIPSDKEHUS

YcTaHOBUBIIIEECS OTKIOHEHHE
Hanpspkenusi, O Uy

DHeprocHabdkaroIas opraHu3arus

KoneGanue nanpsokeHUs

Pa3zmax u3MeHeHus Hanpsike-
Husi. U, losa damkepa, Py

[ToTpebutens ¢ nepeMeHHON HArpy3-
KOU

HecnnyconnanbHOCTh Ha-
TIPSDKEHUS

Koaddunment uckaxxenus cu-
HYCOMJIAJIbHOCTU KPUBOW Ha-
npsoxeHus, Ky

Koaddumment n-oit rapmMmonn-
YECKOM COCTaBIISAIOIIEH HaIIps-
xerns. Ky

[ToTpebutesb ¢ HENMHEHHON HArpy3-
KO

HecummeTpus tpexdasHoit
CHCTEMbI HAIPSKEHUI

Koaddunuent necummerpun
HaIpspKEeHUH 1Mo 00paTHOU To-
CJIeZIOBATEIILHOCTH,

Kau

Koaddunuent necummerpun
HaIIpsDKEHUH 10 HYJIEBOM I10-
cienoBarenbHoCTH, Ky

[Horpeburens ¢ HECUMMETPUIHON
Harpy3koiu

OTKIIOHEHUE YaCTOThI

OrtkitoHeHHe 4acToThl, Af

DHeprocHatXKaroIas OpraHu3aIus

IIpoBan HanpspxeHUs

JnuTenpHOCTh poBasa Hanps-
JkeHus, At,

DHeprocHadXaromas OpraHu3aIus

NMnynsc HanpskeHus

NmvmynscHOE HanpstkeHue, U,y

DHeprocHa0Xaromas OpraHu3aIus

BpeMCHHOe NepeHaIIpsKe-
HHUC

KoadPuuuent Bpemennoro mne-
peHanpshxeHust, Knepu

DHeprocHa0XaroIas OpraHu3aIus
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[TpuunHOM, BEI3BIBAIOIIEH HECUHYCOUAIBHOCTh, HECUMMETPHUIO, KosieOa-
HUS ¥ OTKJIOHEHUs HalpsDKeHUs, siBisieTcsl ToT Wik uHo Bup DIl Xapakrepu-
ctuka JIl oTBeyaeT TpeOOBaHUAM ONPEEIEHHOTO TEXHOJIOTUYECKOTO IpOoIEcCa
(mpou3BOJCTBA) B MPOMBILUIEHHOCTH, HA TPAHCHOPTE, KOMMYHaJIbHO-OBITOBOM

CEeKTOpE.

5.2.1. TlpyunHBI OTKJIIOHEHUS YaCTOTHI B SHEPTOCUCTEME

YacToTa mepeMEeHHOr0 TOKa B 3JeKTpuueckod cucteme f ompenensiercs
CKOpPOCTBIO BpAILICHUSI TEHEPATOPOB JJICKTPOCTAHIMKA. HOMHUHaNBHOE 3HAUYEHUE
yacToThl (50 ') B snekTpuyueckoil cucteMe MOXKET ObITh 00€CTIeYeHO TPH yC-
JIOBUM HAJIMYMS pe3epBa aKTUBHOM MOIIHOCTU. B KaKIblii MOMEHT BPEMEHU B
ANEKTPUUECKON CUCTEME JOJDKHO OBITh 0OECIIEYEHO PABEHCTBO MEXIY MOIIHO-
CTBIO T€HEPATOPOB AJIEKTPOCTAHIIMN U MOIIHOCTHIO, MOTPEOIIIEMON HATrpy3KOi,
C YYETOM ITOTEPH MOIIHOCTH B JJIEMEHTAaX JJIEKTPUUECKOMN ceTu. B ciydae yBe-
JUYEHNS MOIIHOCTY Harpy3KH OHa JOJDKHA MOKPBIBATHCSA 33 CUET UMEIOLIETOCA
pe3sepBa MomHocTU. [Ipyn ucyepnanum pe3epBOB aKTUBHOM MOLIHOCTH 4acTOTa
TOKOB M HANpPSKEHUN B DJIEKTPUUYECKOM cUCTeME OyleT MEHbLIE HOMUHAJIbHOM.
IIpn 3TOM, OCYILECTBICHHUE DPETrYJIUPOBAHUS YaCTOThI B CUCTEME BO3MOKHO
TOJIBKO ITPY HAJIMYMU PE3€pPBA AKTUBHOU MOIIHOCTU. BBO pe3epBHOM aKTUBHOU
MOITHOCTH BO3MOEH B CUCTEME 3a CUET JOMOJIHUTEIBHOTO PACX0Ja SHEPTrOHO-
CUTEJISI IEPBUYHOTO JBUTATENS (TypOWHBI) SHEPTrOYCTAaHOBKH MUTAIOIIEH dHEP-

I'OCUCTCMBI.
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5.2.2. [lpu4rHbI OTKJIOHEHUS HANPSIKEHUSI

HopwmanbHoe GyHKIIMOHUPOBAHUE SHEPTOCUCTEM U OOBEAMHEHHBIX dHEP-
rocucteM (OOC) 3aBUCUT OT YpOBHEW HANPSKEHUS B OTAEIBHBIX y3/1aX CXEMBI.
Pe3ynbpTaThl SKCIEPUMEHTAIBHBIX U3MEPEHUM MOKa3aI, YTO YPOBHU Hampshke-
HUSI, U, KaK CJIEACTBUE, OTKIOHEHHUs HaNpspKeHUsT Uy B OTIEIBHBIX y31aX JJIeK-
tpuueckux ceteil 110-500 kB EDC Poccun He COOTBETCTBYIOT IOIYCTUMBIM B
HOPMAaJIBHOM IKCIUTyaTallluK HpeieiaMm.

Bosnpliie OTKIOHEHUS! HANPSIKEHUS B MUTAIOIIECH CETM BO3HUKAIOT MPH
paboTe MOIIHBIX (IO OTHOIIEHHIO K MoITHOCTH K3) morpebuteneit smekTpo-
AHEPI'UM, Harpy3Ka KOTOPBIX UMEET pe3kornepeMeHHbIl xapakrep. K Takum mo-
TpEOUTENAM CIIElyeT OTHECTH BEHTUJIBHBIC MPEOOpa3oBaTENM, TITOBBIE TOJI-
CTaHIIUM, TYyTOBBIC CTAJCIUIABUJIbLHBIC €YU, CBapOYHbIE ammapaThl u ap. [lpu
nepeaaye dJIEKTPOIHEPTHH OT €€ MCTOYHUKOB J0 TaKUX MPUEMHUKOB CyMMap-
HbIC TIOTEPY HAMPSHKEHUS TOJydaroTcsl BechMma OonbiuMu. [Ipy u3menennu Ha-
IPY30K OT HauOOJBIINX O HAUMEHBIINX 3HAYCHUN CyMMapHbIe TOTEPHU HAMpsi-
YKEHUS TaKXKe U3MEHS0TCS. B pe3ynbrate 3T0ro Ha 3axkumax Ol uMeroT mecto
TaKXe 3HAYMTEIbHbIE U3MEHEHHS HAMPSKEHUS, KOTOPbIE MOTYT IIPEBBIIIATH J10-
MyCTUMBbIE 3HAYCHUS

Jlist oGecrieueHust TpeOOBaHUH, IPEIBABIAEMBIX K KAYECTBY HAIIPSHKCHUS
OII, 3Ha4YeHUs HANIPSKEHUN B KaXIO0M TOYKE AJIEKTPUUYECKOM CETH JOJKHBI Ha-
XOJIUTHCS B OMPEIETICHHBIX JOMYyCTUMBIX Tpenenax. [Ipaktuyecku 6e3 creru-
AJBHBIX PETYJHUPYIOIIUX YCTPOMCTB JOMYCTUMBIA PEKUM HANPSIKEHUN MOMKET
OBITH OOECIieueH TOJIbKO B YCJIOBHUAX, KOT/Ia CyMMAapHbIC MOTEPH HAMpPsHKEHUS
CPaBHUTEIHPHO HEBEJIUKH. TaKhe YCJIOBHS MOTYT OBITh B CETSX OTHOCHUTEIHHO
HEOOJIBIION MPOTIKEHHOCTH U C MaJIBIM YHUCJIOM MPOMEKYTOUHBIX TpaHCHOp-

MaIUi.
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5.2.3. UcTouHuKHU KoJieOaHUS HAMIPSDKCHUS

Pa3zMaxu n3MeHeHus HanpsKEHUs, CIEAYIOIIUE IPYT 3a IPYTOM, CO30AI0T
Kosie0aHusl HarpsbkeHus. M3BecTHO, 4TO HOpMUpPOBaHME KOJIEOAHHM HampspKe-
HUs MPOU3BOJMTCS MO CTENEHW BO3JECKCTBUSL Ha 3peHue uernoBeka. [Ipomecc
3pUTEIBLHOTO BOCHPUATUS KosieOaHul ((urkepa) HAUMHAETCS ¢ BEPXHEro Ipe-
Jiena 4acToThl KoJieOaHUM HampspkeHus nopsnaka 35 ' npu u3MeHeHusx Ha-
npsokeHuss MeHee 10%. DkcnepuMeHTaIbHO JOKa3aHO, YTO Haubosee pasapa-
JKAOIIEe TEUCTBUE MUTAHUs CBETA HACTYIIAET Yy YEJIOBEKA IPU YaCTOTE MUIa-
HUs, paBHOM §,8 ['l, mpy onpeneneHHON BEINYMHE pa3Maxa HarpspkeHus. [[nu-
TEIBHOCTh BO3AEUCTBUS KOJIeOaHNN HaNpsKEHUsS TIpU 3TOM coctaBiisieT 10 MuH.

HcrounrkaMu koieOaHU HaNpsKEHUS B COBPEMEHHBIX 3JIEKTPUUYECKUX
CUCTEMAX SIBJIAIOTCSA MoIIHble OlI, XapakTepu3yronmecs UMIYJIbCHBIM, PE3KO-
MEPEMEHHBIM XapaKTePOM MOTPEOICHUS aKTUBHON U PEAKTUBHOW MOIITHOCTEH.

Jlns Takux D11 xapakTepHBI CIEAYIONINE YCIOBUS JIEKTPONOTPEOICHNUS:

1. ux nuTaHWe OCYIIECTBIAETCS OT IIMH HanpsbKkeHuem 35 - 220 kB;

2. 3HaYUTENbHbIE M3MEHEHHs TOTpebasieMoil akTuBHOU P u peakTus-
HOl Q momHocTH, paBHOU (10-130) % P, ¢ BBICOKOI CKOPOCTBHIO B
TEYEHUE CYTOK;

3. HaM4yue y TOKONPHUEMHHUKOB HEIMHEHHBIX 3eMeHTOB. K Takum
OII oTHOCATCA B IPUOPUTETHOM MOPSIAKE MO CTENEHU BO3IECUCTBUS
Ha ATOT MOKAa3aTelNb!

— nayroBele ctanemiaBuibhbie neun (ACII);

— PYAHOTEPMHUYECKUE NICYH;

— JJIEKTPOABHUTaTEIN OOIBIION MOIIHOCTH (B YACTHOCTH, IPOKAT-
HBIX CTAHOB);

— HWHAYKIWOHHBIC IICYH;
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— MAaIllMHbl KOHTAKTHOM CBapKU;

— mpeoOpa3oBaTeNnd AIEKTPOIU3HBIX YCTAHOBOK;

— CHHXPOHHBIC JBUTATEIN;

— TPUBOJBI HACOCOB U KOMIIPECCOPOB B PACHPEICTUTEIBHBIX Ce-

TAX.
Tax, npu padore neun JCII-100 na Hanpsokenun 35 kB Benuuuna oU B

cetu coctasiseT (4,3-8,2)% mpu cose = 0,1-0,3 B nepuo pacruiaBa Metaia u
cosg = 0,7-0,8 - B ocrampHOM pekume. [Ipu 3TOM HacTtoTa KojIeOaHM Hamps-

JKeHHUs cocTaBisaeT 8,3 I'1x

5.2.4. ICTOYHUKY UCKAKEHUS CUHYCOUIAIbHOCTH KPUBOHM HAIPSIKCHUS

HcTouHnkaMy TrapMOHUYECKMX HMCKaKEHUH B JJIEKTPUUYECKHX CHCTEMax
SBIISIIOTCS B OCHOBHOM HAarpy3ku, 00JiaJaroiiye HeIWHEHHBIMU XapaKTEePUCTH-
KaMHU:

— JIyTOBBIC CTAJICTIJIABUIIbHBIC TICUH;

— BEHTWJIbHBIE ITpe0o0pa3oBaTENy;

— TpaHcpopMaTOpbl ¢ HEMUHEHHBIMU BOJBT-aMIIEPHBIMU XapaKTepH-
CTUKAMH;

— TnpeoOpazoBaTeIu 4YacTOTHI;

— WHAYKIMOHHBIC TICYUH;

— Bpallaronmecs JJICKTPUISCKUE MAIIWHBI, TUTaeMbIE 4Yepe3 BEH-
TUJIBHBIE TPE0OpPa30BaATEINN;

— TEJCBU3WOHHBIC IPUEMHUKH;

— JIOMUHECICHTHBIE JIAMITHI,

— PTYTHEIC JIaMIIBI.
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[TocneqHue Tpu MCTOYHUKA CO3/1al0T IIPHU CBOEH pabOTE HEBBICOKUI ypoO-
BEHb TAPMOHMUYECKUX UCKAKEHHUI Ha BBIXOJIE, HO UX 00IIIee KOJIMYECTBO BEIUKO.
O dexT HanoKEeHUsI UICKAKEHUN MPUBOAUT K UX 3HAYUTEIBHOMY YPOBHIO, 1aXKe
B CETAX BBICOKMX HanpspbkeHud. Benmnmuuna Ky B ceTsix 230 kB 3a cuer paboTsl
TEJEBU3HUOHHBIX IPUEMHUKOB MOKET A0CTUTATh 1%.

XapaKkTepUCTUKH HEKOTOPBIX TUIIMYHBIX UCTOYHUKOB NCKa)KCHUI KPUBON

HaIpsHKEHUS TIpeICTaBiIeHbl B Tabauue 15.

Taoauma 15
Hcmounuku HeCuHYCOUOAIbHOCHU KPUBOU HANDAHCEHUS

ITopsinok renepupyemMsbIX TrapMo-

Tun OI1 U, xB| Ky%
HHK
JCII- 100 220 2,5 50% Bpemenu Ky npesblimaer
35 8-10 tpedoranus ['OCT 13109-97
110 2,1 50% Bpemenu Ky npesbimaet
JICTI-40 35 | 78 Tpe6o§anm FOCT 13109-97
ITpokarusrii ctan 1700 10 13,2 v=3-5
110 1,95 v=5-17
bamomir 1130 10,5 |13,1-14,7 v=5-17
BrempsaMurtenu anekTponus- 10 8,3-12 v=5-17
HBIX YCTaHOBOK 0,38 6-8 v=5-17
ITpuBO Bl MOIITHBIX HACOCOB 6 6-9 v=3-13
CaapouHoe 000pyIOBaHHE 0,38 7-8 v=2-19

Bricire rapMOHMKN TIOABIIAIOTCSA B JJICKTPUYECKUX CETAX COJIEpKAIIUX
HEJIMHEWHBIC 3J1€EMEHTHI. Kak M3BECTHO, TAKOBBIMU B AJICKTPOIHEPIETHUECKUX
CHUCTEMaX B TMEPBYI OYEpENb SIBISIOTCS TpaHCHOPMATOPHI U DIESKTPUUECKHUE
MAalllMHBbI.

[Ipu cuHycougaabHOM HANPSKEHUU CETHU MArHUTHBIA MOTOK TpaHChOp-
MAaTopa CHHYCOMJAJIEH, MMO3TOMY HAIPSLDKEHWE HAa BTOPUYHOW CTOPOHE TAKKE
CUHYCOMJAIBHO. B HeanbsHOM cily4ae IMpU OTCYTCTBUU THCTEPE3HCA MOTOK U
BBI3BIBAIOIINAM €r0 TOK HAMAarHMYMBAHUS CBS3aHbl HEJIMHEWHOW KPUBOW Hamar-

HUYMBaHWA.
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IToaToMy CHMHYCOMZAIBHOMY IIOTOKY COOTBETCTBYET HECHHYCOWIAIbHAs
KpUBasl TOKa HaMarHMYMWBaHUS. YYET SBJICHHS THMCTEpE3Uca HE MEHSET o0uie
KapTUHBI XapaKTepa U3MEHEHUs TOKa HaMarHW4uBaHusA. B Toke HamMarHuyuBa-
HUs IPUCYTCTBYIOT BCE HEYETHBIE TAPMOHUKH, B OCHOBHOM T'dpMOHHKH, KpaT-
HblEe TpeM. /[ MCKIIOYEHMs] pacIpOCTPAHEHUS MO CETH TapMOHHUK, KPaTHBIX
TPEM, Ha CHUJIOBBIX TpaHC(OpMAaTopax OJHA U3 OOMOTOK COEIMHSAETCS B Tpe-
yroiabHUK. B 3TOM ciyyae TpaHchopmarop [jsi TapMOHHK, KPAaTHBIX TpPEM,
OpEJCTaBIsIET COO0OW «(UIBTP-JIOBYIIKY». ['apMOHMKH «OTCachIBalOTCS» B
TpaHcpOpMaTOp U B CETh HE MOCTYNAOT.

VY cunoBbIx TpaHCc(hOPMATOPOB TOKM HAMarHMYMBAHUS 3HAYUTEIBHO yBE-
JUYMBAIOTCS MPU BKJIOYEHHM TpaHcpopmaTopa MOJ HANpsKEeHHE W MPHU BOC-
CTaHOBJICHUH HanpskeHud nociue sukuganuu K3. OcobenHo Oonbmmu OyayT
TOKM HAaMAarHWYMBAaHUs, €CIIA CYLIECTBYET OCTATOYHOE HAMArHUYMBAHUE Cep-
JeYHrUKa TpaHcpopmaTtopa. TOK HaMarHMYMBAaHUS C OOJBIIMM COJEPKaHUEM
BBICIIMX TAPMOHUK B 3THX PEXKHMMax MOXET MPEBBINIATH B 3-5 pa3 HOMHHAIb-
HBIA TOK TpaHchopMaTopa. XOTs BpeMs CYLIECTBOBAHMSI TaKUX TOKOB COCTaB-
JIIeT BCETO HECKOJIbKO MEPUOJIOB, BIMSHUE UX HA PabOTy YCTPOUCTB pesIeHOM
3aIUTHl 1 aBTOMAaTUKN MOKET OKa3aThCs 3HAYUTEIIbHEE.

Bpamaromuecs MalHbl TAKXKe SBISIOTCA UCTOYHUKAMU BBICIIUX [apMO-
HUYECKUX COCTABIAIONIMX. Tak KaKk MArHUTHBIN ITOTOK 3JIEKTPOMArHUTHOM CUC-
TEMBI HE SBJISIETCA CTPOr0 CMHYCOMAAIBHBIM, TO UMEIOT MECTO HEYETHBIE rap-
MOHUKH.

JIpyruM HIMPOKO PacCHpOCTPAHEHHBIM HMCTOYHHUKOM HCKaKEHHSI KPHUBBIX
MATAOLIETO TOKA U HANPSDKEHUS SBIIIIOTCS TYyTOBBIE CTAJICIUIABUIIBHBIE IEYM.
JlyroBbie 37€KTpONeYrd UMEKOT HEJIMHEHMHBIE XapaKTEPUCTUKU DJIEKTPUYECKOU
JyTH, YTO IPUBOAUT K IOSBJICHUIO BBICIIMX FAPMOHUK TOKA U HanpspokeHus. Pa-

oota QJICKTPHUICCKHX reueil oKa3pIBaeT CymCeCTBCHHOC BJIMAHUC HA PCIKUM pa-
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0OTBI 3H€KTpH‘{CCKOﬁ CETH Ha HavyaJbHOM CTaarH IIHUKJIa pa6OTBI B IICpuoa pac-
IjiaBa.

B YCTAaHOBHUBIICMC: PCKUMC IIPOLCCC IINIaBKHU UACT «CIIOKOMHO» U 06pI>I-
Ba AYyT IMPAKTHUYCCKHU HC IMMPOUCXOIUT. TeMm He MCHEC, IIPHUHATO CHHUTATL, YTO TO-
KH BBICHIMX I'aPMOHMK SIBJIAIOTCA CJIy‘-I&fIHBIMPI BCIIMYMHAMM, IIO3TOMY HUX YPOB-

HHA HGO6XOI[I/IMO MpCaACTAaBJIATL B BUJAC BEPOATHOCTHBIX XaPAKTCPHUCTHUK

5.2.4. ICTOYHMKY HECUMMETPUU HANPSHKEHUMA

CymiecTBeHHOE BIHSHHE Ha paboOTy 3JEKTPOOOOPYAOBAaHHUSA, B TEPBYIO
ouyepeb Ha SJCKTPOABUTATEIN U CHIIOBBIE TpaHC(HOPMATOpHI, OKa3bIBaeT He-
cuMmMeTpus HanpspkeHuid. [Ipu koaddunmente o6paTHON MOCIEI0BATENBHOCTH
HamnpspkeHuil, paBHOM 4%, CpOK CIyKObl 3JEKTPOJBHUIaTeNed COKpaIlaeTcs
PYMEpPHO B J[Ba pasza.

OCHOBHBIMU UCTOYHUKAMU HECUMMETPUU HATIPSKEHUS SIBIISTFOTCS:

— JIyTOBBIC CTAJICTIJIABUIIbHBIC TICUH;

— WHAYKIMOHHBIC TIEUH JICKTPOIIIIAKOBOTO MEPeriaBa;

— TArOBBIE TMOJACTAHLUU JKEJIE3HBIX JOPOT, MUTAIOIIME OJHO(Aa3HbIE
Harpy3Ku;

— HECHMMETpPHS CONPOTHUBIICHHUS CETH;

— HECHMMETpPHS Harpy3KH:

— TmpeoOpa3oBaTeNbHBIE YCTAHOBKH, padoTaromue ¢ OOJIBIIMMHU pas-
Opocamu yTJIOB 3aKUTaHUS;

— CBapOYHBIC YCTAHOBKH.

CymMapHasi Harpy3ka OTACNBbHBIX MPEANnpHUsITHil comepkut a0 85-90%

HECHMMETPUYHBIX HArpy30K. XapaKTEpPUCTUKH OTHAECIbHBIX HArpy30K, BbI3bI-
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BAIOIIUX HECUMMETPUIO HAIIPSHKCHUM, MPpUBECHBI B Ta0uIe 16.

Tao6auua 16

Xapakmepucmuku HeKoOmopusvlx 3/IEKMPORPUEMHUKOB, 6bl3bl6ATIOULIUX

Hecummempuro HanpAaA;iCeHuA

Tun OI1 U, B Koy, %
220 1.3
[yrosele cTane- JICTI- 100 35 4,5
IUTABUJILHBIE TIEYH 110 1,4
JACII-40 35 4.0
OpnnoasHble ANEKTPOTEPMHUYECKUE YCTAHOBKH 10 18
TsAroBsle MOACTaHLIUA 110 4.6
AcTant 6 1,4
IIpokatHblii cTaH 10 2,0
CBapouHBIE arperarsl 0,4 1-5

ITocKOJIBKY OCHOBHOM NPUYHHOU

HCCUMMCTPHH HAIPSAKCHUA ABJISICTCA

paznuuue Harpys3ku no (azam (HeCUMMETpUYHasi Harpyska), TO 3TO SIBJICHHE

HamOoJiee XapakTEepPHO NIl HU3KOBOJIBTHBIX 3nekTpuueckux cereir 0,4 xB. On-

HAaKO HECMMMETPHUYHbIE HArPy3KH JTOCTATOYHO PACHPOCTPAHEHBI U B BBICOKO-

BOJIbTHBIX DJIEKTPUYECKUX CETSIX (B MEPBYIO OYepenb TATOBbIE Harpysku). B

OOJBIIECH CTEIIEHH 3TO OTHOCUTCA K KOHTAKTHBIM CETSAIM NNEPpEMCHHOI0 TOKa Ha

JKEJIE3HOJOPOKHOM TpaHCIOpTe. JlaHHbIE MHOTOYHCIIEHHBIX 3KCIEPUMEHTAIb-

HBIX I/ICCJ'ICIIOBaHI/Iﬁ CBUACTCIILCTBYIOT O TOM, YTO B TaKUX CCTAX BCIIMYMHA KZU

MokeT nocturath 10% u Golee.
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5.3. BnnusiHue ka4yecmea asiekmpu4eckoll aHepauu Ha pabomy
3/1eKmpornpueMHUKo8 u annapamos. Crnocobbl U mexHU4YecKue
cpedcmea noebiuleHUsI Ka4ecmea 3J1IeKmpuU4YecKolU 3Hepauu.

OTkIIOHEHHUE MOKa3aTeNle KauecTBa AJIEKTPUUECKOW HPHEPTruu OT HOpMa-
TUBHBIX WU ONTHMAJILHBIX 3HAYEHWUW TPOSBISICTCS B BHJIEC IKOHOMHYECKOTO
yiiep0a y notpeOurtene 3JeKTpruiuecKor sHepruu. JlaHHbii yiiepd uMeeT 3JeK-
TPOMArHUTHYIO M TEXHOJIOTHYECKYIO COCTaBIISIONIME. DJIEKTPOMArHUTHAs CO-
CTaBJIAIONIAsT OMPECISICTCS B OCHOBHOM JOTOJTHUTECIBHBIMA TIOTEPSIMHA aKTHUB-
HOM MOIIHOCTH W DHEPIrUM U COKpAIEHHEM pecypca 3JIeKTPOOOOpYyIOBAHMUS
BBHUJIy YCKOPEHHOTO CTapeHUs H30JSLUU. TEXHOJOTUYECKass COCTaBIISIONIAS
yiiep0a CBs3aHa C yBEIMUYEHUEM JIIMTEILHOCTH MPOU3BOJACTBEHHOTO MpOIIecca,
CO CHIDKEHHEM IIPOU3BOJIUTEILHOCTH AJIEKTPOOOOPYI0BaHUS U, CIIEIOBATEIBHO,
C YBEIMYCHUEM CEOCCTOMMOCTH €AMHUITBI TPOU3BEICHHOMN TPOIYKITHH.

Pa3nuuHble TIOKa3aTenu KadecTBa SJIEKTPUUYSCKONW DHEPTUU OKa3bIBAIOT
HEOJIMHAKOBOE BJIMSHUE Ha PEXUM padOThI MOTpeOUTENeH M IKOHOMUYECKUN

yuiepO Npu UX HAPYIICHUH.

5.3.1. Biausinue YCTAaHOBUBIIUXCH OTKJIOHEHHH HaIPAKCHU S

YcranoBuBIIIMECS OTKIOHCHUS HAIIPSKEHUSI OKA3bIBAIOT Hanboliee CyIie-
CTBEHHOE BJIMSHUE U3 BCEX TMOKa3zaresel Ha paboTy nmoTpedurenei.

Onexmpuueckoe oceeujerue

VYiep0 npu Moa0KUTETBHBIX OTKJIOHEHUSX HATIPSDKCHUS TPOUCXOIUT H3-
3a cokpartieHusi cpoka ciayk0bl sami. [Ipu oUy = 10% cpok ciyxObl JamIl co-
Kpalaercsi MpuMepHo B 3 paza. YiiepO OT MOHMKEHHOTO OTKJIIOHECHMS Hamps-

JKCHU CBA3aH CO CHHIKCHHCM IIPOU3BOAMUTCIBHOCTH Tpyda BBUAY CHHIKCHUA
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OCBEIICHHOCTH.

Acunxponnvie osucamenu

OTkIIOHEHUS! HANIPSHKEHUS BBI3BIBAIOT JIOTIOJHUTEIbHBIEC TOTEPH AKTUBHOMN
MOIITHOCTH, JIOMOJIHUTEILHOE MOTPEOJICHNE PEAKTUBHOM MOIIHOCTH, COKpallle-
HUE CPOKa CITY>KOBI M30JISIITNH, CHIDKCHHUE MTPOU3BOAUTEIIPHOCTH MEXaHU3MOB U
YBEJIMYECHHE YICIBHOTO pacxojla AJIEKTPUUYECKOM SHEPruM H3-3a YBEIUUYCHUS
JUTUTEILHOCTH TEXHOJIOTMYECKOro Tpolecca. B ciiydae MOBBIICHUST HAIPsKe-
HUs Ha 1% peakThBHAsT MOIIHOCTb, MOTPEOIsieMas ACHHXPOHHBIM JIBUTATEJIEM,
yBeIU4YUBaeTcs B cpenHeM Ha 3%. [Ipu oTpuliaTebHBIX 3HAYEHUAX OTKIOHEHHUS
HaIpPsDKEHUST YBEIMYEHUE TOKA MPOMOPIMOHAIBHO CHUKEHUIO HANPSKEHUS, a
YBEJIMYEHUE MOTEPh AaKTUBHON MOIIHOCTH MPOMOPILIMOHATIBLHO KBAJAPATy CHUMKE-
HUS HAIPSDKEHUSA. 3aBUCUMOCTD NTOTEPh AKTUBHOM M PEAKTUBHOW MOIIHOCTH OT
OTKJIOHEHUSI HAMPSHKEHUST 3HAUMTEIBHO 3aBUCUT OT 3arpy3KH JIBUTATES.

dnexmpomepmuueckoe 000pyoosanue

CHmKeHue HamnpsDKEHUs MPUBOJUT K YXYJIICHUIO TEMIEpaTypHOIo pe-
KMMa, YBEIUYEHUIO MPOJAOJIKUTEIBHOCTA TEXHOJOTHYECKOIO IIpoliecca U nepe-
pacxony anektposneprun. Hanpumep, ms JICII camxenue Hanpsiokenus Ha 5%
MIPUBOJUT K CHUKEHUIO POU3BOAUTENBHOCTH TTeun Ha 10%.

Csapounoe obopyoosanue

dakTUYeCKOe HaIpPSHKEHUE CYIIECTBEHHO BIIMSET Ha KAaueCTBO CBApPKH.
[Ipu camxxenun Hanpsikenus ao 0,9-U,,,, BpeMst cBapku yBennunBaercs Ha 20%,
a mpu BeIXoje ero 3a mpeaens! (0,9-1,1)-U,,,, Bo3HHKaeT Opak CBapHBIX IITBOB.
[TonHbIN Opak CBapHBIX IIBOB MPHU CBApKE OOBIYHBIX METAUIOB HACTYMNAET MpHU
BBIXOJI€ HAMPSHKEHUS 3a npenensl + 5%, a npu cBapke KOPPO3UOHHBIX U Kapo-
IIPOYHBIX cTajnen - npu +10%.

DnexmponusHoe npouz800Cmeo

OTpI/IHaTeHBHbIe SHAYCHUS YCTAHOBUBHICTOCA OTKIIOHCHHA HAIIPAKCHUA
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MPUBOJAT K CHUKEHUIO ITPOU3BOIUTEIIBHOCTH AJIEKTPOJIM3HBIX BAHH U MOBBIIIE-
HUIO yJIEJBHBIX PACXOA0B AIEKTposHeprun. CHUKEHNE HANPSLKEHMS 10 YPOBHS
0,95-U,,,, Ha MpOM3BOACTBE XJIOpa U KAYCTHYECKON COJIbI MPUBOJMUT K CHIKE-
HUIO TTPOU3BOJIUTENILHOCTA 000pyAoBaHust Ha 8% U HU3HOCY 3ekTponoB. Ilo-
BbIIIIEHUE HamnpsikeHus ceoiie 1,05-U,,,, TpUBOAUT K HEJOMYCTUMOMY Teperpe-
BY BaHH 3JIEKTPOJIA3EPA.

OOGecneunuTh TONMYCTUMBINA YPOBEHb OTKJIOHEHUSI HAMPSDKCHUS Ha DJIEK-
TPONPUEMHHUKE MOKHO JBYMsI CIIOCOOaMMU:

— 32 CUET PEryJMpPOBaHUS HANIPSKEHUS B IECHTPE TUTAHMUS;
— TyTEM CHIKEHHUS TIOTEPh HANPSKEHUS B DJIEMEHTAX CETH.

[lepBbIil c10coO MOKET OBITh PEANTM30BAH C MTOMOILBIO U3MEHEHUs KO3 (-
¢dunmenta TpancopManuu mUTaromero Tpancgopmaropa. s 3TOro TpaHc-
(dbopMaTopsl OCHAIIAIOTCA CPEACTBAMHU PETYJIHPOBAHUSA HAINPSHKEHUS MOJ Ha-
rpy3koil (PITH) mnm MMeroT BO3MOXHOCTbh NEPEKIIOYEHUS! OTHAEK PEeryupo-
BOYHBIX OTBETBJIEHUM 0e3 Bo30Oyxaenus (I1bB), T.e. ¢ oTkII0ueHNEM UX OT CeTH
Ha Bpems nepekitoueHust otBerBieHuid. Tpancdopmartopsr ¢ PITH no3Bomstor
peryivpoBarh HampsbkeHue B auarnaszone oT £ 10 go £ 16% ¢ IUCKpPETHOCTHIO
1,25 - 2,5%. Tpauchopmaropsl ¢ [IbB umeroT perynupoBOYHBIN AHama3oH
00bIYHO £5%.

Brtopoii crmoco0, OCHOBaHHBIN HAa CHWKEHUW TIOTEPh HAMPSDKCHUS B IH-
TAIOIIUX JIMHUAX WM KaOessiX, MOKET ObITh peaju30BaH 3a CUET CHUKEHUS aK-
TUBHOTO W (WJIM) PEAKTUBHOIO CONPOTUBIEHUS. CHUXKEHHUE CONMPOTUBICHUSA
JIOCTUTAETCA MyTEM YBEJIMYEHUS CEUEHHUs MPOBOAOB WIIM NMPUMEHEHUEM YCT-
poiictB npoaosbHoi komneHcanuu (YIIK). [IpomonsHas eMKkocTHasi KOMIIEHCa-
Ys HapaMeTPOB JIMHUHU 3aKIIOYAETCS B MOCIEI0BATEIbHOM BKJIIOYEHUU KOH-
JIEHCATOPOB B PACCEUKY JIMHUU, Onarofaps 4eMy €€ peakKTUBHOE CONPOTUBIICHHUE

YMCHBIIACTCA.
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5.3.2. Biiusinue pa3MaxoB U3MeHEHHUS HANIPSKEHUS

JlaHHBIN MOKa3aTelb XapaKTepU3yeTcsl KOJIeOaHUsIMU HamlpsyKEHUS! CETH.
KonebGanust HanpspKeHUsT OTPUIIATENIEHO CKA3bIBAIOTCS HA 3PUTEIBHOM BOCIPHU-
ATUW 4YEJIOBEKAa M, COOTBETCTBEHHO, CHM)KCHHIO INPOU3BOJUTENBHOCTH TPY[a.
KonebOanust HampsiKeHUs OTPULIATENBHO CKa3bIBAIOTCS HA YBEJIMYEHUHM Opaka
HEKOTOPBIX BUAOB MNPOAYKIMU U3-3a HApYLIEHUS TEXHOJOTHMYECKOIo IMpoIlecca,
Ha pexuMax paboTbl CUCTEM aBTOMATHKHU U PETYIUPOBAHMUS.

JI1st yMeHbIIeHrs KojieOaHUi HanpsKeHHsI HE00OX0IMMO:

— CHIDKEHHME COIPOTHBIICHHS KOPOTKOIO 3aMbIKaHHS CETH OTHOCH-
TEJIbHO TOYKU IMOAKIIOUEHUS MOTPEeOUTENeH C pe3KonepeMeHHbIM
PEXKUMOM pabOTHI;

— YMEHBIIIEHHE HAOPOCOB PEaKTUBHON HArpy3KHu.

JUIsl CHUOKEHUS BIIMSHMSI PE3KOIIEPEMEHHOM HArpy3Ku Ha 4YyBCTBUTEIIb-
HbIE€ 3JIEKTPONPUEMHHUKN MTPUMEHSIOT CIIOCOO pa3fesieHus] Harpy30K, Npu KOTO-
poOM HamOoJiee 4acTO MPUMEHSIOT CIABOCHHBIE PEAKTOPbI, TpaHC(HOPMATOPHI C
pacienaeHHOH 0OMOTKOM WM MUTAIOT Harpy3Kd OT Pa3IM4yHbIX TpaHchopma-

TOPOB.

5.3.3. Bausinue HeCHHYCOMIAJIbHOCTH HATIPSI’KEHUSA

HecunyconnanbHOCTh HANPSHKEHUST HEOJIArOMPHUsATHO BIMSET HA AJIEKTPO-
o0opyZ0BaHUE, aBTOMATUKY M PEJICHHYIO 3allUTy, CUCTEMbI yueTa dJeKTprude-
CKOM 3Hepruu. J[aHHOE BIUSHUE MPOSBIISETCS B BUJIE JOMOIHUTEIBHBIX MMOTEPh
AKTUBHOM M PEAaKTUBHOM MOIIHOCTH, 3aTPYJHEHUS KOMIIEHCAIMU PEAKTUBHOU
MOIIIHOCTH C MOMOIIBIO OaTapeil KOHJEHCATOPOB, COKPAIIEHUSI CPOKA CITYXKObI

HN30JI 1IN 3JI€KTpOO60py,Z[OBaHI/IH, CO3aaHUs BJICKTPOMAIrHUTHBIX IMOMEX CHCTC-
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MaM aBTOMATHKH, 3aIUTHI, CBA3U. YPOBEHb JIOMOJHUTEIBHBIX MOTEPh OT BBIC-
[IMX TAPMOHUK B CETSIX JJEKTPUUECKUX CHUCTEM COCTaBIseT 2-4% moTepb mpu
CUHYCOUJIAJTbHOM HaIpsKEHUU. B ceTsix mpeAnpusTuii, a Takxke 3JMeKTpuduiiu-
POBAHHOTO KEJIE3HOJOPOKHOTO TPAHCIIOPTA 3TU MOTEpU MOTyT focturath 10-
15%.
Bo MHOTUX AIEKTPUUECKUX CETSIX PA3TMUYHbIX HANPSLKEHUM C HCTOYHHUKA-
MU BBICIIMX TAPMOHHUK OaTapeu KOHJECHCATOPOB MPaKTUYECKH HE paboTaloT, T.K.
OHM WJIM OTKJIIOYAIOTCS 3alIUTOM OT MEPErpy30K MO TOKY, WM BBIXOAST W3
CTpOsI B pe3yJibTaTe BCIyYMBAHUS U B3PBIBOB. JTO CBS3aHO C BO3SHUKHOBEHUEM
pe30HaHCa Ha YacTOTE KaKOM-TMOO M3 TapMOHUK, UMEIOIIHICS B aMIUTUTYIHOM
CHEKTpE HANpsDKEHUsl ceTH. Pe30HaHCHBIE KOHTYpPBI 00pa3yroTCsl EMKOCThIO Oa-
Tapei KOHACHCATOPOB U HHIYKTUBHOCTHIO CETH.
CriocoObl CHIDKEHHUSI HECHHYCOMAAIBHOCTH HAMpsDKEHHUS MOXKHO pasfie-
JIUTH Ha TPU TPYIIIBL:
1) cXeMHBIC PEIICHHUS:
— BbIJICJICHUE HEJIMHEHHBIX HArPY30K Ha OTJEJIbHYIO CUCTEMY ILIHH;
— paccpeoTOYEHUE HAarpy30K IO Pa3IMYHBIM y3JaM 3JIEKTPUUYECKUX
CHCTEM C MOJIKJIFOUEHUEM MMapalIeIbHO UM dJICKTPOABUTATENICH;
— TrpynnupoBaHue npeoOpa3zoBaTenel o cxeMe yMHOKEHHUs (a3;
— TMOAKJIIOYEHHUE HArpy3Ku K CUCTEME C OOJIbIIEeH MOIIHOCTHIO.
2) UCIMOJIb30BaHUE (PHIBTPOBBIX YCTPOUCTB:
— BKJIIOYCHHE TMApAJUICNIbHO Harpy3ke Y3KOMOJOCHBIX pEe30HaHC-
HBIX (DUITBTPOB;
— BKIIIOYEHUE PUIBTPOKOMIEHCUPYIOMUX ycTpoicTB (PKY):
— mnpumMmeHenne QuibTpocumMMmeTpupyronux ycrpoicts (OCY);
— MpUMEHEHHE OBICTPOJEHCTBYIOUIMX CTATHYECKUX HCTOYHHKOB pe-

AKTUBHOM MOIIHOCTH, conepxkaimux OKVY.
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3) NpUMEHEHHE CICIUATBLHOIO O0OPYJIOBaHUS, XapaKTePH3YHOIIETrOCs
MOHMYKEHHBIM YPOBHEM I'€HEpallUH BBICIINX FTAPMOHUK:
— HCHOJIb30BaHUE «HEHACHIIIAIOIINXCS TPaHCHOPMATOPOB;
— MnpuUMeHEeHHe MHOrodasHbIX MpeoOpa3zoBaTeieil ¢ yIy4IIeHHBIMU

OHCPIrecTUYCCKUMHU ITOKA3aTCIIAAMU.

5.3.4. Bansinue HeCMMMETPUM HANPSIZKEHU S

[Ipn HecMMMETpUN HANPSKEHUA MPOUCXOIUT YBEIUYECHHE MOTPEOICHUS
AKTUBHOM M PEAKTUBHOM MOIIHOCTEH, YBEIUYEHUE IIOTEPh JJIEKTPOIHEPIUH,
CHI)KEHHME pecypca 3JeKTpooOOpyAOBaHUS, CHIKEHUE BPAILAIOIIET0 MOMEHTA
ACMHXPOHHBIX JJIEKTPOABUraTENIed U NMPOU3BOAUTEILHOCTH MEXaHU3MOB, CHU-
KEHHE pecypca 3IeKTpooOOpyA0BaHUS.

[Ipu nosiBeHNN TOKOB OOpaTHOM M HYJIEBOM MOCIEI0BATENbHOCTEN yBE-
JUYMBAIOTCSI CyMMapHbIe TOKM B OTAENIbHBIX (ha3ax CEeTH, YTO MPHUBOJIUT K YBe-
JMYEHUIO TTOTEPh MOIIHOCTH M SHEPTUU B OTAEIBHBIX JJIEMEHTAX CETH U HE MO-
KeT ObITh JOIYCTUMO C TOUKHU 3pEHHUS HarpeBna.

[Ipu pabote »neKTpoOOOPYAOBaHUS B HOMHUHAJIBHOM PEXHME JTOTIOJIHU-
TEJIbHBIE MIOTEPU OT HECUMMETPHUH HANPSKEHUS NPUBOIAT K MEPETPEBY TOKOBE-
OYIIMX 4aCTEN BBILIE AOIMYCTUMOW TeMIlepaTypsl. K MOBBIIEHUIO TEMIIEPATYPBI
BEChbMa UyBCTBUTEJIbHA M30JIALNSA OOMOTOK, CPOK CITY>KOBI KOTOPOW CHIKAETCsl.
CokpaliieHre CpoKa CIy>KObl H30JISIIIUN COCTaBIISIET OT 2 10 16% B 3aBUCUMOCTHU
OT BUJia 000PYI0BaHUs U CTAOMIIBHOTO YPOBHSI HECUMMETPHUH HAIIPSKEHUH.

Hanpspkenust o06paTHOM MoCien0BaTeIbHOCTH CO3/Ial0T BPAIAIOIINI MO-
MEHT JBOWHOM 4YacCTOTbI, HAIPABJICHHBIA B IIPOTHMBOIIOJIOKHOM HaIIPABICHUU
MOMEHTY BpallEHUs POTOPA IEKTPUUECKONW MAILIMHBI, T.€. CO3MAaI0T TOPMO3HOU

ANEKTPUUECKUI MOMEHT. [Ipu HecUMMeTpUM HaNpsKEHUH B CUHXPOHHBIX Ma-
128



IIMHAaX, HApSAAy C BO3HUKHOBEHHUEM JOTMOJHUTEIBHBIX MOTEPh U HAIPEBOM CTa-
TOpa U pOTOpPa, MOTYT HauaThCsl ONACHBIE BUOPAIINH, BHI3BAHHBIC BPAIlAIOIIUIMU
MOMEHTAaMHU, ITYJIbCUPYIOIIUMH C ABOMHON YaCTOTOM. DTU MOMEHTHI MOSBISIOT-
CsA Kak CIICJICTBUE B3aUMOJICVCTBUS MAarHUTHBIX MOTOKOB, CO3JaHHBIX TOKaMHU
oOpaTHOM TOCIEAOBATEIILHOCTH B IEMSAX POTOPA M CTaTOpa, a TaKKe MOTOKOB,
00YCJIOBJICHHBIX TOKaMH MPSIMOM TOcaeA0BaTeIbHOCTH. [Ipy 3HAUMTENBHOM He-
CUMMETPUM HaIpPsDKEHU BUOpalus MOXET OKa3aThCsl OMACHOW U BBI3BIBATH
pa3pylLIEHUs CBAPHBIX COCIUHEHUM.

[Ipu mnosiBieHun B Tpex(da3HOM CEeTH HAIpSKEHUS HYJIEBOW MOCIeI0Ba-
TEJLHOCTU YXYAIIAIOTCA PEKUMBI HANIPSKEHUM JJ1s1 OTHO(A3HBIX 3JIEKTPONPHU-
€MHHUKOB. TOKH HYJIEBOU IOCJIEAOBATEIBHOCTH IMOCTOSIHHO MIPOTEKAIOT Yepes 3a-
3EMJIMTENIM Y 3HAYMUTEIBHO BBICYIIMBAIOT TPYHT, YBEIMYMBAS COMPOTHUBIICHUS
3a3eMJISIIOLLUX YCTPOMCTB. DTO HEIOMYCTUMO C TOUKH 3pEHUs pabOThI peneiHoM
3aIIUTHI U3-3a YCUIEHUs UX BO3JECHUCTBUS HA HU3KOYACTOTHBIE YCTAHOBKH CBSI3H,
YCTPOMCTBA KEJIE3HOIOPOKHBIX OJIOKMPOBOK.

HecummerpuuHbie pexXKUMBI BIMSIOT HA MPOU3BOIUTENBHOCTh PYIHOTEP-
MUYECKHUX Teueid. YBeIuueHue HanpsKeHUsi 0OpaTHOM MOCJIeI0BATEIbHOCTH Ha
20% TmpUBOAUT K CHUYKEHUIO MPOU3BOJUTEIBHOCTA PYTHOTEPMUUYECKUX TE€UEH
Ha 30—40%, a yBennuenue Kyy 10 40% NpUBOIUT K 3HAUUTEIILHOMY YBEJIHYE-
HUIO PacX0/a SHEPTHUH.

K cHmXeHHWI0 HECUMMMETPUM HANPSHKEHUN MPUBOAUT KaK YMEHBIICHUE
COIIPOTHBIICHUS] CETU TOKaM OOpaTHOW M HYJIEBOI MOCIE0BAaTEIbHOCTEH, TaK U
CHU)KCHUE 3HAYEHUM CAMUX TOKOB. YUMTBIBAs, UTO COIPOTHUBIICHUS BHEUIHEU
cetu (TpanchopMaTopoB, Kabeel, TUHUM) OJUHAKOBBI IS MPSIMOM U 00paTHOM
MOCJIEIOBATEILHOCTEM, CHU3UTh ATHU CONMPOTUBIICHUS BO3MOXKHO JIMIIb MyTEM
MOAKIIFOUCHUSI HECUMMETPUYHOM HArpy3KHu K OTIAEIbHOMY TpaHChOpMaTopy.

CHmXKeHHue CHCTeMaTHYEeCKOMN HCCUMMCTPHHN B CCTAX HHU3KOI'0 HAIIPSIKC-

129



HUSL OCYIIECTBIISIETCS] PAIMOHAJIBHBIM pacipeiesieHueM OJHO(a3HbIX HArpy30K
Mexay dazaMu ¢ TAKUM PAacYeTOM, YTOOBI COMIPOTUBIECHUS ITUX HATPy30K ObLIH
IPUMEPHO PaBHBI MKy co00il. Eciu HeCUMMETpHIO HaIpsiKEHUsI HE ylaeTcs
CHHU3UTH C MOMOIIBIO CXEMHBIX PEUICHHUI, TO MPUMEHSIOTCS CIEIHalbHbIE YCT-
POMCTBA, HA3BIBAEMBIE CHMMETPUPYIOIIMMHU. B KaduecTBe TaKUX yCTPOMCTB IPHU-
MEHSIIOT HeCUMMETPUYHOE BKJIIOUCHHE KOHJICHCATOPHBIX Oarapein (puc. 34.a)

WIA CHEIHalIbHbIE CXeMbl CUMMETpHpoBaHus (puc. 34.6) omHo(a3HBIX HArpy-

30K.
Ao 7 Ao
BC Z-."-t ZH
C o ZI'I.' Br"L
AQu
Q > C
Qu' Znn = Zm' = Z\L'
‘ | i Q,.m# Qiu' # Qu.
a) 6)

Puc. 34. Cummempupyrouiue ycmpoiicmea ¢ Kb (a) u cneyuanvnan cxema (6)

5.3.5. Binsinue OTKJIOHEHUSA YACTOThI

[TonmxeHHast 4acToTa B AJIEKTPUUECKOM CETU BIHUSAET U HA CPOK CITYKOBI
0o00OpyIOBaHUS, COJEPIKAILETO DJIEMEHThI CO CTalbl0 (DJIEKTPOJBUTATEIH,
TpaHC(HOPMATOPBI, PEAKTOPHI CO CTAILHBIM MarHUTOIIPOBOJIOM), 32 CUET YBEJIH-
YEHUSI TOKAa HaMarHMYMBaHUS B TAKUX almaparax U JOMOJHHUTEILHOTO HarpeBa
CTaJIBHBIX CEPJICIHUKOB.

Kpome Toro, moHMkeHHe 4acTOThl B CUCTEME MPHUBOJIUT K YMEHBIIICHUIO

CKOPOCTH BpalIeHHsI BCEX BKIIIOUEHHBIX B palboTy anekTpoasurateneid. [Ipu
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ATOM CHIKAETCS IPOU3BOIUTENFHOCT CBA3aHHBIX C HUMH MEXaHH3MOB, YTO BO
MHOTHUX CITy4dasiX YXyJIIIaeT UX dKOHOMHUYECKHE MoKaszarenu padbotsl. [Ipu 3Ha-
YUTEIHHOM IOBBIIICHUH YaCTOTHI B CHUCTEME, YTO MOXKET ObITh, HAIpUMED, B
cllydyae yMeHblleHus1 (cOpoca) Harpy3Ku, BO3MOXKHO MOBPEXIEHUE 000py10Ba-
HUSL.

H3meHeHne Harpy3ku MoTpeOuTesieil B CeTH MOXKET ObITh PAa3JIUYHBIM IO
xapakrepy. Tak, HaOI0/1aI0TCA HEOOIBIITNE U KPAaTKOBPEMEHHbBIC U3MEHEHHUS, a
TaK)K€ CPAaBHUTEIBHO OoJIbLIME U OoJiee JUIUTEIbHbIE, HAPUMEpP IPU CMEHE JHS
u Houu. IIpu ManpIXx M3MEHEHUsX Harpy3Ku B cucTeMe TpeOyercs OObIYHO He-
0O0JBIIION pe3epB MOIMIHOCTH. B 3TUX ciydasx aBTOMAaTHUYECKOE PETyINPOBAHHE
YaCcTOThl B CUCTEME MOKET IMPOU3BOAUTHCS HA OJHOM, TaK Ha3blBA€MON 4acTo-
TOpEryIupyromIel craniuu. [Ipu 607bIINX H3MEHEHHSIX HATPY3KH YBEIHMUCHUE
MOIIHOCTH JOJKHO OBITh MPEAYCMOTPEHO Ha 3HAYUTEIILHOM KOJIMYECTBE CTaH-
nuil. B cBsI3u ¢ 3TUM B COOTBETCTBHMU C MPEANOIaraéMbIMU U3MEHEHUSIMU Ha-
Ipy30K MOTpeOuTENel 3apaHee COCTABIIAIOTCS TpaUKU COOTBETCTBYIOIIETO M3-
MEHEHUs Harpy3KH 3jekTpocTaniuid. [lpu 3ToM nmpenycmarpuBaeTcsi Tak Ha3bl-
BaeMO€ SKOHOMHUECKOE pacIpeie]ICHHe Harpy30K MEXTy SIEKTPOCTAHIIHSIMH.

B nocneaBapuifHBIX pekuMax, HapuMep MPH OTKIFOYEHUH MOIIHBIX JIU-
HUI 3JeKTpornepesay, CUCTEMa MOKET OKa3aThCsl Pa3[eICHHON Ha OTIENIbHbIC
HECMHXPOHHO paboTaromme 4acTu. B HEKOTOPHIX M3 HUX MOIIHOCTH DJIEKTPO-
CTaHLIMHA MOXET OKa3aThCsl HEAOCTATOYHOU ISl OJAepKAHUS 4acTOThl U OyIyT
HAO0JI0JaThCS OOJIBIINE U3MEHEHHUS] YacTOThl. DTO, KaK YK€ OTMEYasioCh, MpPHU-
BEJIET K PE3KOMY CHIKEHUIO MPOU3BOAMUTEILHOCTU 000pYyIOBaHMSI COOCTBEH-
HBIX HYXK] 3JIEKTPOCTAHLUUHN - MUTATEIbHBIX M IUPKYISIIMOHHBIX HACOCOB, JbI-
MOCOCOB U T.II., 4YTO BBI30BET JATbHEHIIICE 3HAYNTEIHHOE YMEHBIIIEHNE MOIIIHO-
CTH CTaHIUH, BIUIOTh IO WX BBIMAJCHUS U3 paboThl. s mpemoTBparieHus o0-

[IECUCTEMHBIX aBapuil B MOAOOHBIX CIIy4asX MPEAyCMaTPUBAIOTCS CHEIHalb-
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HbI€ aBTOMAaTHYECKUE YCTPONCTBA YacTOTHOM pasrpy3ku (AUP), oTkirouaromiue
B TaKUX CIIy4asX 4acThb MEHEE OTBETCTBEHHBIX MoTpedurenet. [locne nukBuna-
UK JAePUIIUTa MOIIIHOCTH, HAIIPUMEP IOCJIE BKIIOUCHHS PE3EPBHBIX MCTOUYHH-
KOB, CIICI[MaJIbHbIE YCTPONCTBA YaCTOTHOIO aBTOMAaTHYECKOI IMOBTOPHOIO
BKJIFOUCHHS BKJIIOYAIOT OTKIIIOUEHHBIX MOTpeOWTeNneld W HopMaiabHas padoTta

CHUCTCMBbI BOCCTAaHABJIMBACTCA.

5.4. YnpaeneHue kayecmeoM 35ieKmpu4ecKkol aHepauu

[Ton ynmpaBieHHeM KaueCTBOM 3JIEKTPOIHEPTUHN TOHUMAETCS BBIIIOJTHEHUE
OpPraHU3aMOHHO-TEXHUYECKUX MEPOTPUITHH, HAPABICHHBIX HA 00CCIICUCHHE
3aJlaHHbIX TpeboBaHuii. K opranu3annoHHbIM MEPOIPUSITUSIM OTHOCSATCS:

1. TlpumeHeHne paMOHATBLHBIX CXEM JICKTPOCHAOKCHHS:

— BBIOOpP ONTHUMAJIBHON KOH(UTrypanuu ceTu (paaualibHas, 3aMKHY-
Tas);

— YMEHBIIIEHHE YUCIa CTyNIeHEH TpaHCPOpMaIlUU B CETH;

— CEKUMOHUPOBAHUE CETH;

— CHHWXEHHUE NMPOTsKeHHOCTH ceTeil HanpsikeHueM 0,4 u 6(10) kB;

— YCTPOWMCTBO MEPEMBIUEK MEXKIY IIEXOBBIMH TpaHChopmMaTopaMu Ha
Hanpsoxkenuu 0,4 kB;

— TOJKIIOYCHUE MCTOYHUKOB AJICKTPOMATHUTHBIX IOMEX U PE3KOoIIe-
PEMEHHOM Harpy3Kd Ha OTHAENbHbIE TpaHC(HOPMATOPHI WM AJICK-
TPUYECKHU YJAJICHHBIC CEKIIMH IINH, & TAKXKE K PACIICTUICHHBIM 00-
MOTKaM TpaHc(hOpMaTopoB;

— TMPUMEHEHHE CHEIUATBHBIX CXEM BKJIIOUEHHUS BEHTHJIHHBIX MPEO00-

pas3oBareei;
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— PpaBHOMEpHOE paclipe/ielieHne Harpy3okK 1o dazam;

— TMPUMEHEHHE CIICIUATBLHBIX CXEM COCIUHEHUS 0OMOTOK TpaHchop-
MaTOpOB;

— TMPUMEHEHHE CXEMHBIX PEIICHUN, MNPUBOIALIIUX K YBEIUUYCHHUIO
mormHocT K3, Takux kak 0ObeIMHEHHE PACIICIIIEHHBIX 0OMOTOK
TpaHCcHOPMATOPOB WM MOMAPHOTO BKIIOYECHHUS Ha MapauIeIbHYIO
paboTy paciiernieHHbIX 0OMOTOK.

2. IlpuMeHeHHe aBTOMATHUYECKOTO PEryJupOBaHHs TpaHC(HOPMATOPOB,
KOMITCHCHPYIOITUX YCTPOMCTB, CAHXPOHHBIX ABUTATEIICH, BEHTHIILHBIX
npeoOpazoBaTeseil, THPUCTOPHBIX MCTOYHUKOB PEAKTHUBHON MOIIHO-
CTH.

3. PerymupoBanue rpaduka Harpy3Ku U pe>KUMOB 3JIEKTPONOTPEOICHUS.

4. DKcrulyaTallMOHHBIE MEPOIPUATHS 0 yIYUIICHUIO KaueCTBa JJIEKTPH-
YECKON HSHEPTHUU, OTPAKCHHBIE B BHUAC JTOJDKHOCTHBIX WHCTPYKITHH,
OTIEPATUBHBIX M PEMOHTHBIX CXEM AJIEKTPOCHAOKEHUS, YTBEPIKIECHHBIX
TJTAHOB MEPOMPHUSITHIA TIO YIYYIIEHUIO Ka4eCTBA dIEKTPOIHEPTHH.

5. Cucrema SKOHOMHYECKOTO W MaTE€pPHUaIbHOTO CTUMYJIHMPOBAHUS Tpei-
npusTHS U PaObOTHUKOB DHEPTreTUYECKUX CIYKO, obecreduBaromasi
MOBBIIICHUE KA4eCTBA IIEKTPUIECKON IHEPTHH.

K TexHWYeCKUM MEpONPUSATHUSM OTHOCUTCS MPUMEHEHUE CHEIUAThHBIX
TEXHUYECKUX CPEICTB U MEPONMPUATHH, TPEOYIONUX 3HAYUTEIHHBIX KallUTalb-
HBIX BIOXeHHH. K TeXHIHuecknM cpeicTBaM Mo yIpaBlIEHUIO yCTaHOBUBIITMMHUCS
OTKJIOHCHUSIMH HAMPSHKEHUSI OTHOCST:

— npumeHnenue TpancopmatopoB ¢ PITH kak nist neHTpanu3zoBaHHO-
ro, TaK ¥ JIJIs MECTHOTO PETyJIHUPOBaHUS HAPSHKESHUS;

— BBITIOJTHEHUE CXEMBI TITyOOKOTO BBOJIA HA MIPEATNPUSITHH;

— pexoHcTpykuusa JIDII myTem 3aMeHbl WM pacUIEIUIEHHs IPOBOIOB
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WIK MyTEeM Iepexojia ¢ BO3AYIIHONW Ha KaOENbHYIO JIMHUIO 3JIEK-
Tponepeaauu;

— YCTaHOBKAa YCTPOMCTB MPOJOJBHOM M IONEPEUYHOM EMKOCTHOM
KOMIICHCAllUH, CUHXPOHHBIX KOMIIEHCATOPOB, UCTOYHHUKOB pEaAK-
THUBHOM MOIIHOCTH C BEHTWJIBHBIM YIIPABICHHEM, LIYHTHPYIOIIHUX
PEaKTOPOB;

— 3aM€Ha YacTU ACUHXPOHHBIX JBUraTeled Ha IPEANPUATHAH CUH-
XPOHHBIMU,;

— INPUMEHEHME JIMHEWHBIX PEryJATOpoB HanpspkeHus Ha JIDII nim Ha
BTOPUYHON OOMOTKE CHJIOBOTO TpaHcopmaropa.

K TexHnueckum cpencTBaM IO YINPABICHUIO Pa3MaxOM HM3MEHEHUS Ha-
IIPSKEHUS OTHOCHT:

— yCTaHOBKa TpaHC(POpPMATOPOB OOJIBIIEH MOIIHOCTH WM C pacuien-
JIEHHON OOMOTKOI HM3IIEr0 HAaNpsKEHUs JUIsl MOJKIIOUEHHUS pe3-
KOIIEPEMEHHOM HArpys3KHy;

— yCWJIEHHE KOMMYTAllMOHHOTO OOOpYyJIOBaHUS HA paclpeiesiuTeNb-
HBIX YCTPOMCTBax BBUIY HEOOXOAMMOCTH MOBBIIICHHS 3HAYCHUS
MomHocti K3 111 CHMKEHUs OTpULIATENILHOTO BIUSHUA KoJieOa-
HUI HaNpspKeHUs Ha oTpeduTeei;

— TIPUMEHEHHUE CABOCHHBIX PEAKTOPOB I PA3NAECICHUS MUTAHUSA Ha-
IPY30K C PE3KONEPEMEHHBIM U CIIOKOMHBIM XapaKTEPOM;

— TIPUMEHEHHUE IPOAOJBHO-TIONEPEYHBIX KOMIIEHCUPYIOIIUX YCT-
pOICTB, B TOM 4HCJ€ OBICTPOACHCTBYIONIMX CTATUYECKUX KOMIICH-
CUPYIOIIUX YCTPOUCTB HA TUPUCTOPHOU OCHOBE;

— MPUMEHEHHE CIEeUUATbHBIX CTAOUIM3UPYIOLIUX YCTPOMCTB, pado-
TAIOUIMX HA MPUHIUIAX (HEePPOMArHUTHOTO YCUIIUTETIS.

K Texnuueckum cpeacTtBam 11O YHPABICHUIO HECMHYCOMAAIBbHOCTBIO HaA-
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NPSHKEHUS] OTHOCATCS:
— npumenenne OKVY u OCY;
— MPUMEHEHHE BEHTWIBHBIX MPEOOpa3oBaTENIC C HCIOJb30BAaHHEM
MHOTo(a3HbIX cxeM BbIIpsmicHus (6, 12, 24-da3Hbie cXeMbl U
BBIIIE);
— HCHOJB30BAHHME CIIEUUAJIBHBIX AHOJHBIX TpPaHC(HOPMATOPOB MpHU
HOJKJIFOUEHUH K CETH BEHTUJIbHBIX ITpeoOpa3oBareneil;
— TMPUMEHEHHE CIVIAKUBAIOIIMX PEAKTOPOB WM (DUIBTPOB JIJIsi CHU-
YKEHUS MyJIbCALMK BBIPSMIIEHHOTO TOKA.
K TexHM4eCcKuM CpeaCcTBaM IO YIPABJICHUIO HECUMMETPHUEH HANPSHKEHUS
OTHOCATCH:
— MPUMEHEHHE CUMMETPUPYIOIIUX YCTPOMCTB, COCTOSAIIMX U3 €MKO-
CTHBIX M MHAYKTHUBHBIX 3JIEMEHTOB, KOTOPBIE MUMEIOT JJIEKTpHYE-
CKH€ WIN 3JIEKTPOMArHUTHBIE CBSI3U 4epe3 TpaHc(hopMmaTopsl U aB-
TOTpaHCPOPMaTOPHI;
— IPHUMEHEHHE B HU3KOBOJIBTHBIX CETSAX C HYJEBBIM IIPOBOJIOM KOM-
NEHCAMOHHBIX CUMMETPUPYIOIIHUX YCTPONCTB, OCYLIECTBISIOIINX
KOMIIEHCAIIMIO TOKA KaK HYJIEBOM, TaKk U 00paTHOM, MO0 000UX Mo-

CJI€JI0BATEILHOCTEN BMECTE.
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6. POCCUUCKUE CTAHOAPTbI B OBJIACTHU
ANEKTPOMAITHUTHOU COBMECTUMOCTMH

B nacrosimee Bpems B Poccun BBOISTCS B IEHCTBHE HOBBIE OTEYECTBEH-
HBbIE CTaHAapThl U METO/bI UCTIbITaHUN (CBbIIE 50 cTaHIApTOB), TAPMOHU3UPO-
BaHHbBIE C MEXIYHAPOJHBIMU U €BPOIEHCKUMHU CTaHAAPTAMHU, PErJIaMEHTUPYIO-
IMMH 00bEM COBPEMEHHBIX TPEOOBAHUHN K TEXHUUECKUM CPEJCTBaM 10 obecrie-
YEHUIO AJeKTpoMarHuTHou copmectuMoctu (OMC). PenieHust 0 COBEpIIEHCTBO-
BaHMUHU peryarnpoBaHusi B o0gactu DMC ObuH CBsI3aHbI, PEXKIE BCETO, C MIUPO-
KUM paclpOCTPaHEHUEM MHUKPOIJIEKTPOHUKU U KOMIBIOTEPHONM TEXHHUKH B OBbI-
TOBOM, IPOU3BOJICTBEHHOM M XO35MCTBEHHOU cdepax. B To e BpeMs yunuThIBa-
€TCSl BO3pacTaHUE YPOBHS 3JIEKTPOMArHUTHBIX IIOMEX, BKJIKOYas HU3KOYACTOT-
HbIE€ U BBICOKOYACTOTHBIE TOMEXH, BBI3bIBAEMbIEC, HAIIPUMEP, MOOMIbHBIMU Te-
nedonamu. [IpyHuMaeTcs BO BHUMaHUE U HEOOXOJUMOCTh yCTpaHEHHUs Oapbe-

POB B MEXIYHAPOJHON TOPIOBJIE.

T'OCT P 50745-99 “Cosmecmumocmsb mexHu4ecKux cpeocme 3aeKmpomacHun-
Has. Cucmembl becnepeOolin020 numanus. Ycmpoiicmea nooasnienuss cemesbix
UMNYIbCHBIX nomex. Tpebosanus u memoowvl ucnvimanuii”. Cpox 66edeHus
01.07.2001 2. 83amen I'OCT P 50745-95.

Crangapt pacnpocTpaHseTcsl Ha OTJeIbHbIE YCTPONCTBA U CUCTEMBI Oec-
nepedoHOTO MUTaHUs, MpeAHA3HAYCHHBIC JJIS MOJKIIOYEHUS K HHU3KOBOJIBT-
HBIM PacrpeAeNUTEeNbHBIM U IPOMBIIIJIEHHBIM 3eKkTpuueckuM cetam. I'OCT P
50745-99 ycranaBnuBaeT TpeOOBaHUS K CHCTEMaM OecrepeOOHOro MUTaHus
(CIIb) mo orpaHWYEHUIO MTOMEXOIMUCCHUU, 00CCTICUCHUIO YCTOMIMBOCTH K BO3-
JEUCTBUIO BHEIIHUX JJICKTPOMArHUTHBIX TIOMEX, OCIA0JICHUIO CETEBBIX HM-

IMIYJbCHBIX IMOMCX, IPOXOAAIINX HA BBIXOJ CBH, U COOTBCTCTBYIOIIMEC MCTOAbI

136



ucneiTannil. Ctanaapt He npumensiercs st CI1b, ocHOBaHHBIX Ha MPUMEHEHUU
Bpamaromuxcs MamuH. ['OCT P 50745-99 pacnpoctpansieTcss Takke Ha yCT-

poiicTBa Mo1aBlieHUs ceTeBbIX UMITYIbCHBIX omex (YIICUII).

TI'OCT P 51317.3.2-99 (M3K 61000-3-2-95) “Cosmecmumocmsb mexHu4ecKux
cpeocme 3NeKMpPOMASHUMHAS. DMUCCUSL 2APMOHUYECKUX COCMABIAIWUX MOKA
MEXHUYeCKUMU CPeoOCmeamu ¢ nompeosemblM mokom He bonee 16 A (6 oonou
gase). Hopmor u memoowt ucnoimanuii”. Cpok éedenus 01.01.2002 2. Beooumcs
enepsvle.

CraHmapT pacrpoCTpaHSeTCs Ha JJICKTPOTEXHHYECKHUE, DJICKTPOHHBIC U
PaNOATIEKTPOHHBIC M3JIEINHs, anmnaparbl, IpUuOOpbl, YCTPOMCTBA U 000PYI0Ba-
HUE ¢ MoTpebasieMbIM TOKOM He 6osiee 16 A (B ogHOM (aze), MOAKII0UYaeMbIe K
HU3KOBOJIBTHBIM ~ PacCHpeACIUTENbHBIM  dneKkTpuueckuMm  cetam. [OCT P
51317.3.2-99 ycraHaBiauBaeT HOPMbI SMUCCHH TAPMOHUYECKUX COCTABJISIONIUX
ToKa, moTpedssemoro TC) mpu UCTIBITAHUSX B PETJIAMEHTUPOBAHHBIX YCIIOBHSIX.
[Tpu coOroeHuN HOPM, YCTAHOBIICHHBIX CTaHIAPTOM, JOJIKHA 00€CIIeYUBATHCS
AJIEKTPOMArHUTHAS COBMECTUMOCTh HU3KOBOJIBTHBIX PACTIPEICIUTEIIBHBIX JJICK-
TPUUYECKUX CETEW M MoAKIoYaeMbIX K HUM TC B 4aCTM rapMOHUYECKHUX COCTaB-
asromux norpedssiemoro toka. Ycranosinenusie 'OCT P 51317.3.2-99 nopmbl
JOJDKHBI OBITH MPUBEIEHBI B CTaHAAPTaX M TEXHUYCCKON nokymeHTarmu Ha TC
KoHKpeTHOTO BHa (tuna). Mcneiranus B coorBercTBuu ¢ [[OCT P 51317.3.2-99
SIBJISFOTCSl TUTIOBBIMU (UCHIBITAHUSIMU OJHOTO WJIM HECKONbKHUX 00pasmoB TC,
W3TOTOBJICHHBIX B COOTBETCTBHU C OMPEICICHHOW TEXHUYECKOW TOKYMEHTAI[U-
eil, UMEIOINX UJCHTUYHBIC XapaKTEPUCTUKH, C IEIbI0 TIOITBEPIUTH COOTBETCT-
BHE TPeOOBAHMSIM HACTOAMIETO cTaHaapra). CTaHIapT HE PAcIPOCTPAHICTCS Ha

TC ¢ HoMmuHaNBHBIM (Pa3HbIM HanpsbkeHrueMm meHbie 220 B.
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I'OCT P 51317.3.3-99 (MAK 61000-3-3-94) “Coemecmumocmv mexHuuecKux
cpedcms snekmpomacHumuas. Konebanus nanpsscenus u gaukep, gvizviaemoe
MEXHUUEeCKUMU CPeOCmBamu ¢ nompeosiembiM mokom He bonee 16 A (8 oouot
gaze), nooknOuaemMbIMU K HUZKOBOJILIMHBIM CUCIEMAM JIeKMPOCHAONCEHUS.
Hopmvr u memoowvr ucnoimanuii”. Cpok esedenus 01.01.2002 2. Bsooumcs
enepsvle.

I'OCT P 51317.3.3-99 pacnpocTpaHseTcsa Ha 3JIEKTPOTEXHUUECKHUE, IIIEK-
TPOHHBIC U PAJUOIIECKTPOHHBIC U3CIHS U annapaTypy ¢ HoTpeOIsieMbIM TOKOM
He O6osnee 16 A B ogHOM (paze, MoJKIIOYaeMble K HU3KOBOJIBTHBIM pacipe/ieu-
TEJIbHBIM AJIEKTPUYECKUM CETSIM 4acToTOM 50 'l HOMUHAIBHBIM HaIPSXKEHUEM
da3za - meiitpans ot 220 no 240 B. CrannapT ycTaHaBiIMBaeT HOPMbI U3MEHEHUI
HaIpsHKEHUs, KOTOPbIE MOTYT OBITh CO3/aHbl TexHU4YeckuMu cpeactsamu (TC)
MIPU UCIBITAHUAX B PErNIAMEHTUPOBAHHBIX YCIOBUSIX U, COACPKUT YKa3aHUS IO
MeToaam otieHku. [Ipu coomoaernn HopM, ycranosienubix 'OCT P 51317.3.3-
99, momxHa 0oOecreYnBaThCS DJICKTPOMArHUTHAS COBMECTUMOCTH HU3KOBOJBT-
HBIX paclpeieIuTeNbHbIX ANEKTPUUECKUX ceTei U moakiaoyaeMbix K HUM TC B
4acTH KoJebaHuil HanpsbkeHus U uukepa, coznaBaembix TC. cnbiTanus B CO-
orBerctBuH ¢ I'OCT P 51317.3.3-99 sBisttoTcsl TUIIOBBIMH (MCIIBITAHUSMH OJ1-
HOTO WJIM HECKOJIbKUX 00pa3noB TC, U3rOTOBICHHBIX B COOTBETCTBUU C OIpe-
JIEJICHHOM TEXHUYECKOM MOKYMEHTAlMEH, UMEIOIINX UIACHTUYHBIE XapaKTEpHU-
CTUKHU, C TEJbI0 MOATBEPAUTh COOTBETCTBHUE TPEOOBAHMSAM HACTOSIIETO CTaH-

JapTa).

I'OCT P 51317.3.8-99 (MJK 61000-3-8-97) “Coemecmumocmsv mexHuueckux
cpeocmes anekmpomachumuas. ITlepeoaua cucHanos no HU3KOBONIbMHBIM INEK-
MPUHECKUM cemsimM. YPosHU CUSHANO08, NOJIOCbL YaACMOM U HOPMbL INeKMPOoMa2-

Humnwvlx nomex”’. Cpok egedenus 01.01.2001 2. Beooumcs enepsvle.
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Crannmapt pacrpocTpaHseTcs Ha dJeKTpUudeckoe 000pyaoBaHueE, MpeIHa-
3HaYEHHOE /ISl TIepejaui CUTHAJIOB 110 HU3KOBOJBTHBIM AJIEKTPUYECKUM CETIM
O0IIero Ha3HAYeHHS M HJIEKTPHUUECKUM CETSAM IMOTpeOUTeNell >IeKTpUIecKon
sHepruu B nosioce 4yactoT oT 3 go 525 xl'u. 'OCT P 51317.3.8-99 ycranaBnu-
BaeT MOJIOCHI YaCTOT JUIsl Pa3NUYHBIX MPUMEHEHH 000pyJoBaHMsS B paboueit
M0JI0CE YacTOT, HOPMBI CO3/1aBa€MBIX O0OPYJOBAHUEM KOHIYKTHBHBIX U U3ITY-
YaeMbIX AJIEKTPOMArHUTHBIX MTOMEX, a TaKKe METOJbI 3MepeHuit. CTaHaapT He
YCTaHaBIMBAET BU/Ibl MOJIYJISILIUU CUTHAJIOB, METObI KOJUPOBAHUS U (PYHKIIHO-

HaJIbHBIC XdPAKTCPHUCTHKHU o6opy11013aH1/1;1.

I'OCT P 51317.4.2-99 (MJK 61000-4-2-95) “Coemecmumocmv mexHuuecKux
cpeocme INeKMpPOMACHUMHAS. Y Cmoudusocms K 31eKmpoCmamuieckKum paspsi-
oam. Tpebosanus u memoowr ucnotmanuti’’. Cpox esedenus 01.01.2001 2. Bza-
men I'OCT 29191-91.

I'OCT P 51317.4.2-99 pacnpocTpaHsieTcsi Ha JIEKTPOTEXHUUECKHE, DIICK-
TPOHHBIE U PAJMOAIEKTPOHHBIE H37eNus U 00OpYyAOBaHHWE M YCTAHABIUBAET
TpeOOBaHUS W METOJBI UCIBITAHUN TEXHUYECKHX CPEJCTB HAa YCTOMYMBOCTH K
OCP xak npu npssmoM Bo3aercteuu DCP ot oneparopa, Tak U Ipy HEMPSAMOM
BO3/ICICTBUM OT omneparopa Ha pacnoioxeHHble BOIu3u TC npeamerst U 000-
pynoBanue. CTaHIapT yCTaHABIMBAET CTETMCHH JKECTKOCTH WCIBITAHUN, KOTO-
pble OTHOCSITCSI K pa3IU4HbIM YCJIOBHSM 3Kcrryatanuu TC, a Takke METOAbl
ucnbiTanuil. Llenpio cTanaapTa sSBIsSETCS yCTaHOBJICHHUE OOIIMX MPaBUI OLIEHKH
noMmexoycrorunBoctd TC, MoABEprarommMxcsi BO3ACHCTBUIO DJIEKTPOCTATHYE-
ckux pazpsnoB. [OCT P 51317.4.2-99 ycranaBnuBaeT: THUNOBYIO (popMy TOKa
paspsiaa, CTETEeHH KECTKOCTH HCTBITAaHUM, HCTBITaTeIbHOE 000pyIOBaHUE, pa-
0odee MecTO AJIs UCTIBITAHNUN, METOIbI UCTIbITaHMiA. [[puBeeHBI METOIBI TPOBE-

JACHUA HUCIILITAHUN B J'Ia60paTOpHBIX YCIIOBUSAX U WUCIIBITAHUN HA MECTE 9KCILIya-
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tauuu TC mocie uX OKOHYaTeIbHON YCTaHOBKH.

TI'OCT P 51317.4.3-99 (M3K 61000-4-3-95) “Cosmecmumocmob mexHu4ecKux
cpeocme INeKMpOMASHUMHASA. Y emouuugocms K paouo4acmomHomy MasHum-
Homy nomo. Tpebosanus u memoowt ucnoimanuii”. Cpok esedenus 01.01.2002 a.
Bzamen I'OCT 30375-95 / I'OCT 50008-92.

CraHmapT pacmpoCTpaHseTCs Ha JJIEKTPOTEXHUYECKHUE, SJICKTPOHHBIE U
PaIMORICKTPOHHBIC U3/IENMS U 000pYJAOBaHME U yCTaHABIMUBAET TPEOOBAHUS U
MeTobl uctibitTanuii TC Ha yCTOMYMBOCTD K paiiO4aCTOTHOMY 3JIEKTPOMAarHuT-
Homy noiro. Ieasto 'OCT P 51317.4.3-99 sBnsiercst ycTaHOBJIEHHE OOIIUX Me-
TOJIOB OLIEHKH KadecTBa (yHKUHOHUpoBaHUs TC mpu BO3AEHCTBUU Ha HUX pa-
JMOYaCTOTHBIX 3JIEKTPOMArHUTHBIX mojield. CTaHIapT paccMaTpUBAET BOIPOCHI
WCIBITAHUM HAa TTOMEXOYCTOMYMBOCTh B CBSI3M C 3ajjadyaMM OOIIETO XapakTepa.
Oco6oe BHUMaHuE yaensercs ycTouunBocTH TC B yCIOBUSIX MOMEXOAIMHUCCHUU
oT ¢ poBbIX paauoTenedoHoB. [ TaBHOM 3amaueit crangapTa sSBIsieTCs: ooecre-
YEHHUE BCEX 3aMHTEPECOBAHHBIX TEXHUYECKUX KOMHUTETOB IO CTaHIApTU3AIIUH,
pa3pabaThIBAIONINX CTaHIAPTHI HA MPOAYKIIHIO, OOIMMU CCHUIOYHBIMH JIaHHBI-

MHU.

TI'OCT P 51317.4.4-99 (MD3K 61000-4-4-95) “Coemecmumocms mexHuueckux
cpeocma INeKMpPOMACHUMHAS. Y cmotuuueocms K HAHOCEKYHOHLIM UMNYIbCHLIM
nomexam. Ipebosanus u memoowt ucnotmanuti”’. Cpox esedenuss 01.01.2001 e.
Bzamen 'OCT 29156-91.

CraHIapT pacrpoCTpaHsSeTCs Ha JJICKTPOTEXHHYECKHUE, JJICKTPOHHBIC U
PaaNOdJIEKTPOHHBIC U3/ICNUS M O0OpYJOBaHUE M yCTaHABIMBAET TPEOOBAHUS U
MeToabl ucnblTannii TC Ha yCTOWYUBOCTh K HAHOCEKYH/THBIM HMITYJILCHBIM 10~
mexam (HUII). YcranaBiamBaeT CTENEHW YKECTKOCTH UCHBITAaHUM, KOTOPHIE OT-

HOCATCA K PA3JIMYHBIM YCJIOBUAM 3KCILTyaTallun TC, a TaKK€ MCTOAbI UCIIbITA-

140



Huii. [enpto 'OCT P 51317.4.4-99 sBnsiercsi yCTaHOBJICHHE OOIIUX IMPaBHII
olleHKM KadecTBa QpyHkumonupoBanus TC npu Bozaeiicteun HUIL, Bo3HMKarO-
X B pe3yibTaTe KOMMYTAlMOHHBIX MPOIECCOB (NMEPEKIIOYEHUN HHIIYKTHB-
HBIX Harpy30K, pa3MbIKaHUM KOHTAKTOB peJie U T.I1.), Ha MOPTHI AIEKTPOIUTAHUS
U CHUTHAJOB BBOJa/BhiBojA. CTaHIapT yCTaHABIMBAET: (POPMY HUMIYJIHCOB HC-
NBITATEIbHOTO HAIpPSKEHUS, CTENEHU >KECTKOCTH HCIBbITAaHUM, TpeOOBaHUS K
UCTIBITATEIBHOMY 000PYI0OBAaHHUIO, CXEMbI pa00OUMX MECT JIJISl UCTIBITAHUI, METO-
16l ucnblTaHuil. [IpuBeieHb METOABI UCTIBITAHUN B J1a0OPAaTOPHBIX YCIOBUSIX U

HCIIbITAHUN HA MECTE OKCILTyaTallun TC nmocie ux OKOHYATEIILHOM YCTaHOBKH.

I'OCT P 51317.4.5-99 (MAK 61000-4-5-95) “Coemecmumocmv mexHuueckux
cpeocme INeKmpOMASHUMHASA. Y Cmotuuueocms K MUKPOCEKYHOHbIM UMNYIbC-
HbIM nomexam oonvwou nepeuu. Tpebosanus u memoowt ucnvimanuil”. Cpox
sseoenus 01.01.2001 2. Bzamen I'OCT 30374-95 /T'OCT P 50007-92.

CraHzmapT pacrpocTpaHseTCs Ha JJIEKTPOTEXHUYECKHUE, DJIEKTPOHHBIE U
panvodJIEKTPOHHbIE U3/eNus U 000pYyJOBaHUE U YCTaHABIMUBAET TPeOOBaHUS U
Metonpl ucnbiTannii TC Ha yCTOMYMBOCTD K BO3JIEUCTBHIO MHUKPOCEKYHIHBIX
UMITYJIbCHBIX MoMex Oonbuioi 3nepruu (MMUII), BbI3bIBaeMBIX MepeHanpsiKe-
HUSMH, BOZHUKAIOIIMMU B PE3yJIbTaTe KOMMYTAalMOHHBIX MEPEXOIHBIX MPOLEC-
COB ¥ MOJIHMEBBIX pa3psaaoB. CTereHn )KeCTKOCTU UCTIBITAHUN Ha YCTOMYHMBOCTD
k MUII onpenenstoTcst 1yisi pa3IMdHbIX YCIOBUM 3JIEKTPOMArHUTHOW OOCTaHOB-
k1 u ycioBuii akcrutyarauud. Hensto TOCT P 51317.4.5-99 aBnsiercst ycTaHOB-
JIEHUE OCHOBBI JIJIsl OLIEHKH KayecTBa (pyHkimonupoBanusa TC npu Bo3elcTBUM
MMUII B nUHUAX 3JIEKTPONUTAHUS U COCIUHUTENbHBIX JUHUAX. CTaHAapT ycra-
HABJIMBAET: CTEMEHHU >KECTKOCTH HCHBITAHWM, TPEOOBaHUS K HCHBITATEILHOMY
000pyI0BaHUIO, COCTaB Pa0OUYMX MECT JISi UCTBITAHWM, METObl UCIBITAHUU.

YcTaHOBIICHHBIE CTaHAApPTOM HCIIBITAHWA MPCAHASHAYCHBI JJIS1I BBISABJICHUS PC-
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akuuu ucneityemoro TC B ompeneneHHBIX pexuMax (YHKIMOHUPOBAaHUS Ha
Bosaecteue MUII, cozmaBaeMpIX KOMMYTallMOHHBIMHU ITPOLECCAMHU U MOJIHHE-

BBIMHU paspsadaMu.

T'OCT P 51317.4.6-99 (MJK 61000-4-6-96) “Cosemecmumocms mexHu4ecKux
cpeocme INeKmpoOMACHUMHASA. Yemouuueocms K KOHOYKMUBHBIM NOMEXAM, Ha-
8€0EHHbIM PAOUOHACTOMHBIMU 2JIeKMPOMASHUMHbIMU noadmu. 1peboeanus u
memoowl ucnvimanuil”. Cox egedenus 01.01.2002 2. Beooumcs énepavie.

I'OCT P 51317.4.6-99 pacnpocTpaHsieTcsi Ha AIEKTPOTEXHUUYECKUE, DIIEK-
TPOHHBIE U PATUOIICKTPOHHBIC H3JIENUs U OOOpYy/IOBaHUE W YCTAHABJIMBAECT
TpeboBanus ycTondnBoCTH TC K KOHIYKTUBHBIM 3JIEKTPOMArHUTHBIM ITOMEXaM,
BBI3BIBACMBIM M3JIYYCHHUSAMHU MPEUMYIIECTBEHHO PaJHOIIepeaaronInX YCTPOUCTB
B nosioce 4actor or 150 kI'm no 80 MI'n. Cranmapr npumensierca mist TC,
UMEIOIINX XOTsI OBl OJIMH MOAKIIOYCHHBIN (TTOJKIF0UAEMbIi TTPU AKCILTyaTaII|H )
MPOBOAHUK (KaOeih): AIEKTPONMUTAHUS, MEpelaud CUTHAJIOB, YIpPaBJICHUS, 3a-
3emsieHus U T.1. CTaHAapT paccMaTpUBAeT BOMPOCHI MUCHBITAHUNA HA TOMEXO-
YCTOMYMBOCTD B CBSI3U C 3a/lauaMu oO0IIero xapakrepa. I 1aBHOM 3amaueid cTaH-
JapTa SIBJISIETCSl 00eCrieYeHrEe BCEX 3aMHTEPECOBAHHBIX TEXHUUECKUX KOMUTETOB
M0 CTaHJIAPTU3ALNU, pa3padaTHIBAIONIMX CTAHIAPTHl HA MPOIYKIIHIO, OOIIMMHU

CCBIJIOYHBIMH JaHHBIMH.

TI'OCT P 51317.4.11-99 (M3K 61000-4-11-94) “Coeémecmumocmsv mexuuye-
CKUX CpeOCcm8 NeKMPOMASHUMHASL. YCmouuusocms K OUHAMUYECKUM UBMEHe-
HUAM Hanpaxjcenust snekmponumanus. Tpebosanusi u memoovl ucnvimaruil”.
Cpox ssedenus 01.01.2001 2. Bzamen I'OCT 30376-95 /T'OCT P 50627-93.
CrangapT pacmpoCTpaHSeTCs Ha DJICKTPOTEXHUYECKHE, DJICKTPOHHBIC H

PaaArO3JICKTPOHHBIC U3JICIIUS U O60py,HOBaHI/Ie C HOMHMHAJIbHBIM HOTpe6J'I$IeMBIM
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TOKOM He Oojiee 16A B onHOM (pase, MoakIOYaeMble K HU3KOBOJIBTHBIM CETSIM
MEPEMEHHOTO0 TOKAa, U YCTAHABJIMBAET CTEMEHU KECTKOCTH U METOJbl UCHBITA-
HUW Ha YCTOMYMBOCTH K BO3JICUCTBUIO TUHAMUYECKUX M3MEHECHHMM HaNpsHKEHUS
MUTaHUS CJICAYIONMIEr0 BHJIA: MPOBAJIOB, MPEPhIBAHUN, BRIOPOCOB, - a TaKKe K
BO3J/ICHCTBUIO MOCTENEHHBIX U3MEHEHUW HampspKeHUs 3JekTponutanus. CraH-
napT He pacnpoctpansercs Ha TC, moakmodyaeMble K 3JIEKTPUUECKUM CETAM I10-
CTOSTHHOTO TOKa WM nepemMeHHoro Ttoka yactorod 400 I'm. Ilensro cranmapra
SIBJISIETCS YCTAHOBJIGHWE OOIIMX MPAaBHII OLIEHKH TomexoycroiunBoctr TC mpu
JTUHAMHAYECKUX M TIOCTEIEHHBIX M3MEHEHUAX HANpPSIKCHUS SJICKTPOIUTAHMSI.
['maBHO# 3amaueil cTaHAapTa SIBISETCS OOECIEYEHHE BCEX 3aMHTEPECOBAHHBIX
TEXHUUYECKUX KOMHUTETOB IO CTaHAApTH3AIMH, pa3pabaThIBAONINX CTAaHIAPThI

Ha MMPOAYKI[HIO, O6H_[I/IMI/I CCBIJIOYHBIMH JaHHBIMMU.

TI'OCT P 51317.4.12-99 (MD3K 61000-4-12-97) “Coeémecmumocms mexHuye-
CKUX CPeoCcme 31eKMPOMACHUMHAA. Y Cmouuueocms K Ko1e0amenvHblM 3amy-
xarowum nomexam. ITpebosanuss u memoovr ucnvimauui. Cpox 66edeHus
01.01.2001 2. Beooumcs eénepavie.

CraHmapT pacrpocTpaHseTCs Ha JJIEKTPOTEXHUYECKHUE, SJEKTPOHHBIE U
pasvodJIEKTPOHHBIE U3/eNUs U 000pYJOBaHME U YCTaHABIMBAET TPEOOBAaHUS U
MeToabl ucnbiTanus 3TuX TC Ha yCTOWYHMBOCTH K BO3JCHCTBUIO HA HUX B YCIO-
BUSX SKCIUTyaTalMu KoisiebaTenbHbIX 3aryxaromux nomex (K3II) crmemyromux
BUJI0B: oAMHOYHbIX K3II (BO3HMKAIOT B OCHOBHOM B HU3KOBOJIBTHBIX CHJIOBBIX
JUHUSAX U B JIMHUSX ynpasieHus u curHanuzauuu TC), nosropstommuxcs K311
(BO3HMKAIOT B OCHOBHOM B CHJIOBBIX JIMHUSIX W JIMHUSX YIPABICHUS U CUTHAIU-
3allMM Ha MOJCTAaHIUAX BbICOKOTO (BhIlE 35 kB) u cpennero (6+35 kB) Hanps-
xenus). Llenpto HcTaHgapTa SIBISETCS YCTAHOBICHHE TPEOOBAaHUM MOMEXO-

YCTOMYMBOCTU M OOIIEH OCHOBBI I OLICHKH B JAOOPATOPHBIX yCIOBHUSIX Kaue-
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ctBa (yHkuronupoBanusi TC, nmpeaHa3HAYEHHBIX JIsI IPUMEHEHUS B SKHIIBIX,
KOMMEPUYECKUX U MPOMBIIUICHHBIX 30HaX, a Takxke Ha snekTpoctaniusax. [OCT
P 51317.4.12-99 ycranaBnuBaer: GopMbl UCTBITATEIBHBIX HAMPSIKECHUN U TO-
KOB; CTEMEHU >KECTKOCTU HCHBITAaHUM; TPeOOBAHUSI K MCHBITATEIILHOMY 000pY-
JIOBaHHIO; pabo4yue MecTa JJIsl UCIIBITAHUI; METOIbl ucbiTaHui. CTaHIapT pac-
CMaTPHUBAET BOIIPOCHI UCTIHITAHUN HAa TOMEXOYCTOMYMBOCTh B CBSI3M C 3a/1a4aMu
oOmiero xapaktepa. ['maBHOM 3amadeil ctaHmapra sSBISIETCS OOECIEUEHUE BCEX
3aMHTEPECOBAHHBIX TEXHUYECKUX KOMHUTETOB MO CTaHJapTH3alluu, pa3padarbl-

BalOIIUX CTAHAAPTHI HA IIPOAYKIHIO, 06HII/IMI/I CCBIJIOYHBIMH JaHHBIMU.

I'OCT P 51317.4.15-99 (M3K 61000-4-15-97) “Coeémecmumocmv mexnuue-
cKux cpeocme snekmpomaznumuas. Oauxepmemp. Texnuyeckue mpedosanus u
memoovl ucnoimanuti”’. Cpok egedenus 01.01.2001 2. Beooumcsi enepsule.
Crangapt ycTaHaBIMBaeT TEXHUYECKHE TpeOOBaHUs K pubopam Ui U3-
MEpEHUSI KOJIMYECTBEHHBIX XapaKTepUCTUK (iukepa (daukepmerpam), mpeaHa-
3HAUEHHBIM [JI1 WHIWKAIIMd BOCIPUHUMAEMOTO YPOBHS (pIiMKepa TpUMEHU-
TEJIbHO K BCTPEYAIOUIMMCS Ha MPAKTUKE XapaKTEpPUCTHKAM HU3MEHEHHs Harlps-
YKEHUsS, U METOJbl UCTbITaHUs MpuOOopoB. Llenpio cranmapTa siBnsieTca odecme-
YeHHE OCHOBHBIMU CBEJICHUSIMHU, HEOOXOIUMBIMU JJIi KOHCTPYUPOBAHUS U HU3-

TOTOBJICHUS TPUOOpaA aHAJIOTOBOTO WIIM LIUGPOBOTO BHUIA.

I'OCT P 51317.6.1-99 (MJK 61000-6-1-97) “Coemecmumocmov mexHuueckux
cpeocme 21eKmpoOMASHUMHASA. Y cmouuusocms K 271eKmMpOMASHUMHBIM NOMEXaM
MEeXHUYECKUX cpeocme, NPUMEHAEMbBIX 8 IHCULBIX, KOMMEPYECKUX 30HAX U NPOU3-
B00CMBEHHBIX 30HAX C MAIbLIM dHepeonompebnenuem. Tpebosanus u memoowl
ucnoimanuil.”. Cpox egedenus 01.01.2002 2. Beooumcsi enepsvle.

Cranpmapt ycranaBmuBaeT TpeboBanmsi DMC B 4acTH YCTOMYMBOCTH K
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AJIEKTPOMArHUTHBIM MOMEXaM, K 3JEKTPUUYECKUM, DJIEKTPOHHBIM U PATUOIIICK-
TPOHHBIM U3JIETUSAM W anmnaparype, NpeJHa3HAYECHHBIM I IPUMEHEHUS B KU-
JBIX KOMMEPUYECKHUX 30HaX M IPOU3BOJCTBEHHBIX 30HaX C MAaJIbIM 3HEProrno-
TpeOJIeHreM, B COOTBETCTBUH C omKcaHueM MecT pasMenieHust TC B ykazaHHBIX
3oHax. [[OCT P 51317.6.1-99 npumensitor mia TC, noakI04aeMbIX HETIOCPEI-
CTBEHHO K HU3KOBOJBLTHBIM (70 1000 B) pacnpenenurenbHbIM CETAM WU MOy~
YalOlUX MUTaHUE OT CIEUUATBHO NMpPEIHAa3HAYEHHBIX JJI 3TOHM 1€ UCTOYHU-
KOB IIOCTOSIHHOTO TOKA, MOJKJIIOYAa€MbIX K HU3KOBOJBTHBIM PacHpeIeIuTeNb-
HBIM 3JIEKTPUYECKUM ceTsM. Takke cranaapt npumenstor mia TC, nomydaro-
IIMX NUTaHWE OT O0aTtapeil Wi OT HU3KOBOJIBTHBIX JIEKTPUUYECKUX CETEH, HE SB-
JISIOLIUXCS pacupeneauTenbHbIMy, ecau TC npeqHa3HadeHsl 11 IPUMEHEHNUS B
KUJIBIX, KOMMEPYECKUX 30HAX M MPOU3BOJCTBEHHBIX 30HAX C MaJbIM 3JIEKTPO-
notpebnenuem. Llenpto ctangapra sBisgercs ycraHoBieHun TpeboaHuil k TC
[0 YCTOMYMBOCTH K KOHIYKTHBHBIM M U3JTy4aeMbIM ITIOMEXAM HENPEPBIBHOTO U

HMITYJIbCHOI'O XapaKTEpa, a TAKIKC K 3JICKTPOCTATUYCCKHUM Pa3psaaaM.

TI'OCT P 51317.6.2-99 (M3K 61000-6-2-99) “Cosmecmumocmsb mexHu4ecKux
cpeocme 2IeKmMpoOMAHUMHAA. Y cmoudu8ocms K 271eKmMpOoMaHUMHBbIM NOMeXAM
MeXHU4ecKux cpeocme, NPUMeHsIeMblX 8 NPOMbIULIEHHbIX 30Hax. Tpebosanus u
memoovl ucnoimarnuti”’. Cpox egedenus 01.01.2002 2. Beooumcsi enepsule.
Crangapt ycranaBiauBaeT TpeOoBaHus OMC B uyacTH YCTOWYMBOCTH K
AJIEKTPOMATHUTHBIM TTOMEXaM, K DJIEKTPUUYECKHUM, DJIEKTPOHHBIM U PaTUOdJICK-
TPOHHBIM HM3CIHSIM U anmaparype, NpeIHa3HaueHHBIM JIJIsl IPUMEHEHHUS B IPO-
MBINIIEHHBIX 30Hax. K koTtopbim otHOCcAT TC, mpenHazHadeHHBIC TSl TOKITIO-
YCHUS K DJICKTPUYCCKUM CETSIM, TIOJyYarOIINM MTUTaHUE OT CUIIOBBIX TpaHChOp-
MaTOpPOB BBICOKOTO WJIM CPEIHETO HAIpPsKCHUS, KOTOPHIC MpeIHA3HAYCHBI IS

AIIEKTPOCHAOKEHHS MPOMBIIIUIEHHOTO O0OpYIOBaHUS U OOOpYIOBaHUS aHAJIO-

145



IT'MYHOI'O0 HA3HAYCHHA, a4 TAKXKC IPCAHAZHAYCHHBIC OJIA IIPUMCHCHHUSA B MCCTAX

9KCIITyaTallur, XapaKTCPUIYIOIMNXCA HAIMIUCM B HUX XOT:A OBI OAHOI'0 U3 yC-

JIOBUMU:

AIEKTPUYECKON CETH, MOJydaroueld MUTAaHUE OT CHJIOBBIX TPaHC-
(GbopMaTOpOB BBICOKOTO WJIM CPEIHETO HANpPsHKCHUS, MpeIHa3Ha-
YEHHBIX JJIs1 DJIEKTPOCHAOXKEHHS] YCTAHOBOK, MUTAIOIIMX DJIEKTPH-
YECKOM PHEPrueil MpoMbIIUIEHHOE 000py0BaHUE U 000PYI0BaHUE
aQHAJIOTMYHOT'O0 HAa3HAYCHUS;

IIPOMBIIICHHBIX, HAYYHBIX, MEAUIIUHCKUX U OBITOBBIX BHICOKOYAC-
TOTHBIX YCTPOMCTB, YJIOBJIETBOPSAIOIIMX HOPMaM HHAYCTPUAIBbHBIX
paanoNoOMex;

YacCThIX MEPEKIIOUYECHUN 3HAYUTEIbHBIX WHIYKTHUBHBIX M €MKOCT-
HBIX Harpy3o0kK;

3HAYUTEIBHBIX BEIMYUH MOTPEOIIeMbIX 000OpPYJAOBaHUEM TOKOB U

CBSI3aHHBIX C HUMH YPOBHEW MATHUTHBIX MOJIEH.

[lenwro cranmapTa siBnsieTcs ycraHoBjaeHue TpedoBanuii k TC mo ycToii-

YUBOCTHU K KOHAYKTUBHBIM W H3JIY4YaCMBIM IIOMCXaM HCIIPCPBLIBHOIO W HWM-

MyJILCHOTO XapakTepa, a TAKKE K JIEKTPOCTaTUUECKUM pazpsaaM. CTaHaapT yc-

ta"HaBiuBaeT Mg TC BUIBI UCIBITAHWKA HAa YCTOMYMBOCTH K TTOMEXaM, CTENEHU

J)K€CTKOCTH HCIIBITAaHUM I KaXKA0Tr0 BUJa, KPUTCPHUU Ka4YCCTBa q)YHKHI/IOHI/IpO-

Banusa TC ITPH UCIIBITAHUAX, d TAKIKC COOTBCTCTBYIOIINC MCTOAbI HCIIbITAHUN.

I'OCT P 51317.6.3-99 (MJ3K 61000-6-3-96) “Coemecmumocmov mexHuueckux

cpedcme INNEKNIPOMACHUMHAA. Ilomexoamuccuss om mexHU4eCKUx cpedcme,

NPUMEHAEMDBIX 6 IJHCUJIbIX, KOMMEPHUECKUX 30HAX U np0u36000m@€HHle 30HAX C

manvim snepeonompeoaeruem. Hopmol u memoowt ucnotmanuii”’. Cpox 68edeHus

01.01.2002 2. Beooumcs enepavie.
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CrannapT ycTaHaBIMBaET TPEOOBAHUS K MTOMEXOIMUCCHH OT 3JIEKTPOTEX-
HUYECKUX, DJICKTPOHHBIX U PATUOICKTPOHHBIX M3JEIUN U anmaparypsl, Opei-
Ha3HAYEHHBIX ISl IPUMEHEHUS B KUJIBIX, KOMMEPYECKHX 30HAX M MPOU3BOJICT-
BEHHBIX 30HaX C MaJIbIM 3HepronoTpedieHnemM. CTaHAapT HE pacpoOCTpaHSIETCA
Ha CpEACTBA paauocBsa3u. TpeOoBaHUS K MOMEXOSMHCHUHM PAaCCMaTPUBAIOTCS
MIPUMEHUTEINILHO K JIEKTPOMArHuTHBIM IomexaM B nosioce yactot ot 0 1o 1000
MI'n. Cranmapt yCcTaHaBIMBAET:

— HOPMBI MHIYCTPUAIBHBIX paguonomMeXx, cozaaBaemeix TC B monoce
ot 0,15 mo 1000 MI'L;
— HOPMBbI TAPMOHUYECKHUX COCTaBIIOIIMX TOKa, morpedmsiemoro TC
W3 CETH JJICKTPONUTaHuA B onoce 4actoT 0...2 kI ;
— HOPMBI KoJIeOaHUI HANPSHKEHUS B CETH DJCKTPONUTAHUS U (DIIUKe-
pa, BbI3bIBaeMbIx TC,
a TAaK)K€ COOTBETCTBYIOIIUE METO Il UCTIBITAHUM.

I'OCT P 51317.6.3-99 npumensitot gy TC, moakIr09aeMbIX HETTOCPECT-
BEHHO K HU3KOBOJIbTHBIM (10 1000 B) pacnpenenuTenbHbIM CETSIM WU TOJIY-
YaIOIIUX MUTaHUE OT CHEHHUAIBHO MPEHA3HAYECHHBIX JJIsI ITOW IEIN UCTOUYHU-
KOB IOCTOSIHHOTO TOKa, MOJKJIIOYAae€MbIX K HHU3KOBOJBTHBIM PACIPENCIIUTEIIb-

HBIM JJICKTPUYCCKUM CCTSM.

I'OCT P 51317.6.4-99 (MDBK / CHCIIP 61000-6-4-97) “Cosmecmumocmo
MeXHUYecKuUx cpeocms snekmpomazHummuas. Ilomexosmuccusi om mexHu4ecKux
cpeocms, NPUMEHAEMbIX 8 NPOMBIUIEHHbIX 30HAX. Hopmbl u memoowl ucnvima-
Huti”. Cpox egedenus 01.01.2002 2. Beooumcst énepsvle.

CranmapT ycTaHaBIMBAET TPEOOBAHUS K TIOMEXOIMHUCCHH OT DJIEKTPOTEX-
HUYECKUX, DJIEKTPOHHBIX U PATUOIIECKTPOHHBIX U3JICTUN U ammaparypsl, Mpe-

Ha3HAYCHHBLIX JJIA IPUMCHCHUS B ITPOMBIIIJICHHBIX 30HAX. CTaHI[apT HC pacCIipo-
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CTpaHsIeTCS Ha CPEJICTBA PaauoCBs3u. TpeOoBaHUS K MOMEXOAIMUCHH paccMarT-
PUBAIOTCA TPUMEHUTEIIBHO K 3JICKTPOMArHUTHBIM IMOMEXaM B T0JIOCE YacTOT OT
0 no 1000 MI'tt. CtrangapT yCcTaHABIUBAET:
— HOPMBI UHIYCTPUAIBHBIX paauonomMmex, coznaBaemMbeix TC B momnoce
ot 0,15 mo 1000 MI'1;
— HOPMBI TAPMOHHYECKUX COCTABJISAIOIIMX TOKa, moTpedisemoro TC
U3 CETHU dJICKTponuTanus B mosioce yactoT 0...2 kI,
a TAaK’K€ COOTBETCTBYIOIIUE METO Il UCTIBITAHUM.
CraHgapT yCTaHaBJIMBAET TaKK€ HOPMbI MHIYCTPUAIBHBIX PaguoNoMex

oT HpCIIHpI/IHTI/Iﬁ u O6’b€KTOB, HaXO/AIMUXCA B IIPOMBIINIJICHHBIX 30HAX.

I'OCT P 51318.11-99 (CHCIIP 11-97) “Cosemecmumocmb MEXHUYECKUX
cpeocme snekmpomazHumuas. Paouonomexu unoycmpuanvhvie om npomwviui-
JIEHHbIX, HAYUHBIX, MeOuyuHckux u ovimosvlx (IIHMBE) evicokouacmommuulx ycm-
poticmg. Hopmst u memoowt ucnvimanuti”. Cpox egedenus 01.07.2001 2. Bzamen
I'OCT 23450-79.

Cranpapt pacnpocCTpaHsieTcs Ha BbICOKOYACTOTHBIE YCTPOMCTBAa IMpO-
MBIIJIEHHOTO, HAYYHOT0, MEAUIIMHCKOIO, a TAaK)Ke OBITOBOTO Ha3HAYEHUH U UC-
KpPOBOE 3JIEKTPOIPO3UOHHOE O0OPYJOBAaHUE M YCTAHABIMBAET HOPMbI MHIYCT-
puanbabix paguornomex (UPII) B momoce wactor ot 9 kI't mo 12,5 I'T'y 1 meTo-
Il UCIIBITaHUM. HOpMBI onpeiesieHbl Ha BEPOSITHOCTHOW OCHOBE C YYE€TOM BO3-
MoxHocTu co3nanuss MPII. B ciywyae memaromero Bosaeuctsuss UPII moryt
NOTpeOOBATHCS TOTIOTHUTEIBHBIE Mephl 1o ux noxasieHuto. [OCT P 51318.11-
99 pacnpocTpaHsaeTcs Ha JIEKTPOIPO3ZUOHHOE 000PYI0BaHUE B YaCTH HampshHKe-
Hust P11 B ceTn aneKkTponuTaHus, HA MEAULIMHCKYIO BBICOKOYACTOTHYIO arlma-
parypy Ui 3IEKTPOXUPYpruu - B yactu HanpsbkeHus WPIIL B cetu snexrponu-

TaHUA IIPpU BBIKJIFOUCHHOU BI)IXO,Z[HOﬁ OCIIN.
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I'OCT P 51318.12-99 (CHCIIP 12-97) “Cosmecmumocmsb mMeXHUYECKUX
cpedcms snekmpomacHumnas. Paouonomexu unoycmpuanvusvie om camoxooHvix
cpeocms, MOMOPHLIX T0OOOK U YCMPOUCME ¢ 08UameNsIMU HYMPEHHe20 ceopa-
Hus. Hopmwr u memoowvt ucnoimanuut”. Cpok egedenusi 01.01.2002 2. Bzamen
I'OCT 17822-91.

CraHmapT pacmpoCTpaHsIETCs Ha CAaMOXOHBIE CPEICTBA U MOTOPHBIE JIOI-
KW, TIPUBOJIUMBIC B JIBU)KEHUE JIBUTATEISIMA BHYTPEHHETO CrOpaHus, dJIEKTPO-
JIBUTATEJISIMU WJIM U TeMU U JpyruMu. CTaHIapT YCTaHABIMBAET HOPMBI y3KO-
MOJIOCHBIX W IIMPOKOIOJIOCHBIX WHAYCTPHUAIBHBIX PAJIUONOMEX OT YKa3aHHBIX

CaMOXOOHBIX CPCACTB U YCTpOﬁCTB N COOTBCTCTBYIOIIHNC MCTO/IbI HUCIIBITAaHUH.

T'OCT P 51318.14.1-99 (CHCIIP 14-1-93) “Cosemecmumocms mexHu4ecKux
cpeocme IneKkmpomacHumuas. Paouonomexu unoycmpuanvHvle om ObIMOBbIX
npubopos, d1eKMpUecKux UHCMpPYMEHMO8 U AHALI0SUYHbIX Yyempoticme. Hopmobl
u memoowt ucnormanutl”’. Cpok egedenus 01.01.2001 2. Bzamen I'OCT 23511-79
ul'OCT 30320-95 /T'OCT P 50033-92.

I'OCT P 51318.14.1-99 ycranaBnuBaet tpeboBanus k UPII ot ycrpoiicTs
U 000py/IOBaHHS, OCHOBHBIC (DYHKIIMM KOTOPBIX BBIMOJHSIOTCS C TOMOIIBIO
JIBUTATEJICH W MEPEKITFOYAOIINX WIIH PETYJIUPYIONINX YCTPONCTB, MPH YCIOBHH,
YTO MPHU ATOM PATUOYACTOTHAS SHEPTUS HE CO3/AETCS CHEIHAIBbHO WM HE UC-
nosib3yercst it ocBereHus. Ctanmapt pacmpoctpansiercs Ha TC criemyronumx
BUJIOB: OBITOBBIC DJICKTPUUYCCKHUE MPUOOPHI, DJICKTPUUSCKUE WHCTPYMCHTHI, pe-
TYJIUPYIOIIUE yCTPONCTBA Ha IMOJIYNPOBOJIHUKOBBIX MPHOOpPAX, DIEKTPOMEIU-
IIUHCKHE MMPUOOPHI C TIPUBOJOM OT JBUTATEINS, SJCKTPUICCKUE UTPYIIKH, arlma-
paThl aBTOMAaTHYECKON pac(acoBKH, KHHO- M TUAITPOCKTOPHI, a TAKKE HA IPYTHE

TC, ykazannsie B pazaene 7 [OCT P 51318.14.1-99. CranmapT pacnpocTpaHs-
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€TCS TaKKE€ Ha OTHEJIbHbIC YacTh yka3zaHHbIX TC, Takue Kak: JIBUraTeld; mepe-
KJIFOYAIOIUe YCTPOUCTBA, HaIpUMeEp, pene (cuitoBbie win 3amuTHeie). B T'OCT
P 51318.14.1-99 ne ycranosnensl Tpeboanus k MPIT ot TC, koTopbie HE MOTYT
OBITh UCIIBITAHBI HA U3MEPHUTEIBHON TUTOIaaAKe. TpeOoBaHUS K U3MEPEHUSIM Ha

MCCTC 3KCILTyaTallu HAXOAATCA HAa paCCMOTPCHUM.

T'OCT P 51318.14.2-99 (CHCIIP 14-2-97) “Coemecmumocms mexHu4ecKux
cpeocme  anexkmpomacnumuasn. llomexoycmouuueocms 0Obimogvlx npuboOpos,
NeKMPUUEeCKUX UHCMPYMEHMO8 U AHANOSUYHbIX ycmpoticms. Tpebosanus u
memoovwl ucnoimanuil.”’. Cpok egedenus 01.07.2001 2. Beooumcsi enepavie.
CranmapT ycTaHaBIMBaeT TpeOOBaHUSI YCTOMYMBOCTH K AJIEKTPOMArHUT-
HBIM TIOME€XaM W paclpoCTpPaHAETCS Ha MPUOOpPHI U YCTPOWCTBA OBITOBOTO H
aHAJIOTUYHOI'O0 HA3HAYEHHUS, UCIOJIb3YIOIINE 3JIEKTPUUECKYIO SHEPTHUIO, a TAKKe
ANEKTPUYECKUE WIPYIIKU U BJIEKTPUUECKUE HHCTPYMEHTBI, MUMEIOLIME HOMMU-
HaJIbHOE HaIpsDKEHUE 3JeKTponuTaHus He O6osiee 250 B nmnst ycTpoiicTtB, moa-
KITFOUYaeMbIX K OJHO(a3HBIM (IBYXIPOBOJHBIM U TPEXIPOBOIAHBIM) dIEKTPUYE-
ckuM ceTsM, u He 6onee 480 B ms apyrux ycrpoiicts. tu TC MoryT cojuep-
KaTh AJEKTPOJBHUraTEIN, HarpeBaTeIbHbIE 3JIEMEHTHl WM UX KOMOWHAIMH, a
TaKXKe DJICKTPUUECKHUE WM AJIEKTPOHHBIE CXEMbI M1 MOTYT IMOJIy4aTh 3JIEKTPOIH-
TaHUE OT JIEKTPUUECKON CETH, OaTapeil WM JOOBIX APYTUX UCTOYHUKOB DJICK-
tpuueckoit Hepruu. 'OCT P 51318.14.2-99 pacnpocrpansiercss takxke Ha TC,
HE TMpEeJHA3HAYCHHBIC JJISi MMPUMEHEHUS B OBITOBBIX YCJIOBHSX, JJISI KOTOPBIX
MOET OBbITh HEOOXOJUMO YCTaHOBJIEHHE TPeOOBAaHUN MOMEXOYCTOMYMBOCTH,
Takue, Kak yCTPOWCTBA, MpeAHa3HAYCHHBIC ISl MPUMEHECHHS Ha MPEIITPUITHSIX
TOPrOBJIM, B MPOU3BOJCTBEHHBIX 30HAX C MAaJIbIM SHEPrONOTpeOIeHUEM U Ha
dbepmax, ecnu ykazanHele TC BkitoueHbl B obsacth npumenenuss ['OCT P

51318.14.1, u, kxpome TOrO, Ha:
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MUKPOBOJHOBBIE TT€YH 1 OBITOBOTO MPUMEHEHHSI U TIPEATPUATHI
OOIIIECTBEHHOT'O ITUTAHMS;
KYXOHHBIC HarpeBaTeIM U MEeYH, HarpeBaeMbIe TIPH MUCIIOJIb30BaHUHT
BBICOKOYACTOTHON SHEPTUH, U WHAYKIIMOHHBIC KyXOHHBIE TTPHOOPHI
(01HO- ¥ MHOT'O30HOBBIE);
ynbrpaduoneroBsie (YD) u undpakpacusie (MK) uznyqgarenu un-

AUBUAYAJIBHOI'O IIOJIb30BAHUA.

CTaHI[apT HC pacCIIpoOCTPaHACTCA HA!

CBETOBOE 00OPYI0BAHUE;

YCTPOMCTBA, NpEeIHA3HAYCHHbBIC ISl IPUMEHEHUS WCKIIOYUTEIBHO
Ha MPEANPUATUAX TPOMBIILICHHOCTH;

YCTPOMCTBA, MPUMEHSIEMbIE B KAaUECTBE COCTABHBIX YAacCTEH 3JIEK-
TPUYECKUX YCTAHOBOK 3JaHUM (Takue, KaK MpPEeJOXpPaHUTENH, YCT-
POICTBA 3alIUTHOTO OTKJIFOUYECHMSI, KAOEIIU 1 BBIKITIOUATEIIN);
YCTPONCTBA, MPUMEHSIEMbIE B MECTaX, XapaKTepU3YIOLIUXCS Mpe-
MMYIIECTBEHHO CIEUHAIBHBIMU YCIOBUSMH 3JIEKTPOMArHUTHON
00CTaHOBKH, TAKMMH, KaK 3HaYUTEIbHAS HATIPSHKEHHOCTD AJIEKTPO-
MAarHUTHBIX TOJIeH (HanpuMep, BOJIM3U CTAIIMOHAPHBIX PauoBeIa-
TEJIbHBIX MEPENalIIUX CTAHLMN) WIM 3HAYUTEIbHBIE BEITUYHHBI
MMIYJbCHBIX HANPSIKEHUN U TOKOB B CHJIOBBIX JIEKTPUYECKHUX CE-
TAX (HA 2JEKTPOCTAHIIMSAX );

paano- U TeJeBU3MOHHBIE IPUEMHUKH, ayJJM0- U BUI€0000py10Ba-
HUE g Npo¢deCcCHOHAIBHOIO HCIOIb30BaHUs, 3JIEKTPOHHBIE MY-
3BbIKAJIbHBIE HHCTPYMEHTHI;

MEIULMHCKHUE 3JIEKTPUYECKHUE U31EIHS;

paavonepesarome yCTpoiuCTBa;

TC, npenHa3HauyeHHbIE 171 NPUMEHEHHS UCKIFOUUTENIBHO HAa aBTO-
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TPAHCIOPTHBIX CPEICTBAX.
I'OCT P 51318.15-99 (CHCIIP 15-96) “Cosmecmumocmsb mexHUYECKUX
cpeocme nekmpomazHumuas. Paouonomexu unoycmpuanvhvie om snexmpude-
CKO20 C8emo8020 U aHai02u4Ho20 0bopydosanus. Hopmvl u memoowvl ucneima-
Hutt”. Cpox egedenus 01.01.2001 e. Bzamen I'OCT 21177-82.
Cranpapt ycranasiuBaeT HopMbl MPIT B monoce wactot 0,009+30 MI'11 u
METO/Ibl UCTIBITAHHSI CIICTYIOIIETO 000PYI0BaHUS:
— CBETOBOr0 00OpYAOBaHMS, OCHOBHOM (DYHKIIMEH KOTOPOTO SIBJISICT-
Csl CO3/IaHWE W/WIIM pacIpeliesieHue CBeTa, MPeIHA3HAYEHHOTO JIJIs
OCBEIICHUS, TUTAIOIIETOCS OT HU3KOBOJIBTHOM DJIEKTPUICCKON CETH
WIH OT Oatapei;
— CBETOBBIX YacTeW MHOTO(PYHKIIMOHAIBHOTO 000PY10BaHMUS;
— OTIENTBHOTO BCIIOMOTATEIHLHOTO 000pYAOBaHUS, IPEIHA3HAYCHHOTO
JUTSI MCTIONh30BAaHUS MCKITFOUUTEIILHO CO CBETOBBIM OOOPY/IOBaHM-
eM;
— o0opymoBaHus YALTPAPHOIETOBOTO U MHPPAKPACHOTO M3TYUCHUS;
— PEKJIAMHOT'O HEOHOBOTO CBETOBOTO 00OPYIOBAHMUS;
—  YAUYHOTO/TIPOXKEKTOPHOTO CBETOBOTO 00OPYI0BAHHUS,
— CBETOBOT0 000PY/IOBaHUA, MPUMEHIEMOTO Ha TpaHCHOpTe (Ha KO-
pabIisax u B oe3ax).
CraHmapT HE pacrpoCTpaHSASTCS: Ha CBETOBOE OOOPYyIOBaHUE IJISI BO3-
JYITHOTO TPAHCIIOPTa U a3pOTNOPTOB, 000PY0BAHUE, ISl KOTOPOTO TPEeOOBAHUS

OMC yCcTaHOBIIEHBI B APYTUX CTaHAAPTaX.

T'OCT P 51318.22-99 “Cosmecmumocms mexHU4eCKUx cpeocmae 3jeKmpomae-
HumHas. Paouonomexu unoycmpuanivHvie om 000py008aHuUsi UHHOPMAYUOHHBIX

mexuonozuu. Hopmolr u memoowvl ucnvimanuil.”. Cpok egedenusi 01.01.2001 e.
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Bzamen 'OCT 29216-91.

Oo6macte npumenerust [OCT P 51318.22-99 oxBaTeiBaeT BCIO MOJIOCY pa-
nuodactot ot 9 kI’ 1o 400 I'T'u, ogHako HOPMBI ONPEJEICHBI TOJIBKO B Orpa-
HUYEHHOM TOJIOCE YacCTOT, KOTOpasi CYUTAETCS IOCTATOYHOM NIl yCTAaHOBJICHUS
YPOBHEN MOMEXOAMHUCCHUM B IEIAX 3allUThl CIY>XO paJUOBEIIAHUS U CBSI3U U
oOecrieueHus: BO3SMOKHOCTH JUIsl IPYToM amnmapaTypbl paboTaTh JOKHBIM 00pa-
30M Ha IpuemMiieMoM pacctosiHuu. CTaHgapT pacrnpocTpaHsieTcs Ha 000pyaoBa-
Hue uHpopmarmonHbix TexHosioruit (OUT) B cooTBEeTCTBUM € OmpenesieHueM
OUT. T'OCT P 51318.22-99 ycranaBiauBaeT HOPMbI U METOJbl U3MEPEHUIN HH-
nyctpuanbHbeix paguornomex (UPIT) or OUT knaccoB A u b B mosjoce 4acToT ot
0,15 no 1000 MI'u. 3MepeHus Ha 4acToTax, MIPUMEHUTEIBHO K KOTOPHIM HOP-
MBI HE YCTaHOBJICHBI, HE MPOBOJAT. Llenblo cTaHmapTa ABISETCS YCTAaHOBIICHHE
eauHooOpa3HbeIX TpeOoBanuii Kk ypoBHsiM WMPII ot oOopynoBaHusi, COOTBETCT-
BYIOIIIETO 00JacTH TPUMEHEHHUS HACTOSIIEro CTaHaapTa, U (UKCHUPOBAHHBIX
HOPM paJIMONIOMEX; OMHCAaHHWE METOJ0B MU3MEPEHUH, cTaHAapTU3alus padodynx
YCJIOBUM MPHU MIPOBEICHUN WCIIBITAHUM; ONpeeeHUe MOPsSIKa OIEHKH Pe3yib-
tatoB ucneiTanuii. [[OCT P 51318.22-99 He pacmpoctpansercs Ha 060pya0Ba-
Hue, 1 Kotoporo HopMmbel MPII ycTaHOBIEHBI B IpPyruxX rocynapCTBEHHBIX
cTaHaaprax, cojaepxkamux TpedoBanus myonukanuii MOK unu CUCTIP. Jlroboe
obopynoBanue (v yactb OUT), ocHOBHOM (yHKIIMEH KOTOPOTO SIBJISETCS Te-
penada u/Wiv npueM paJruoCHUTHAJIOB B COOTBETCTBUU C OMPENEICHUSMU, MIPU-
BEJICHHBIMU B PernamenTe paanocBsizu MexayHapoaHOTO COr03a IEKTPOCBS3H,

HCKJIIOYaeTCs 13 00J1aCTH IMPUMCHCHUS HACTOALICTO CTaHdapTa.

IOCT P 51318.24-99 (CHCIIP 24-97) “Coeémecmumocmsv mMeXHUYECKUX
cpeocms dNeKmpoOMACHUMHASA. Y cmotuuugocms 000py008anus UHDOPMAYUOH-

HbIX MEXHONI02UlU K INNEKMPOMACHUMHBIM NOMEXAM. Tpe606anz U Memoowl uc-
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noimanuti”’. Cpoxk egedenusi 01.07.2001 2. Beooumcs énepavie.

Hacrosiuii crangapt pacrpocTpansercs Ha 000pyaoBaHHe WH(OpMAIIU-
oHHbIX TexHojorui (OUT) u ycranaBnuBaeT TpedoBanus ycroitunBoctu OUT k
HEMPEPHIBHBIM UMITYJIbCHBIM, KOHIYKTUBHBIM M HM3J1y4aeMbIM 3JIEKTPOMArHUT-
HBIM IIOM€XaM, BKJIIOYas JJEKTPOCTATHUYECKUE pa3psiibl, U COOTBETCTBYIOIIHE
MeToabl ucnbiTaHui. TpeboBanus nomexoycrouuBoctd OUT ycraHoBIEHBI
IIPUMEHUTENIBHO K BO3JIEUCTBHIO ToMeX B nosioce yactoT ot 0 no 1000 MI'n n
HarpaBieHbl Ha obecnieuenne QynkimonupoBanus OUT B cooTBeTcTBUM C Ha-

3Ha4€HUEM B OKpyxatomieit JMO.

I'OCT P 51319-99 “Cosmecmumocms mexHu4ecKux cpeocmes 31eKmpomMacHum-
Has. Ilpubopwl 0na usmepenus uHOycmpuaniohsix nomex. Texuuyeckue mpebosa-
Hus u memoowl ucnoeimanuti”’. Cpok egedenuss 01.01.2001 2. Bzamen I'OCT
11001-80.

CrangapT pacnpocTpaHsaeTcs Ha MpUOOpHkI, MpeIHa3HAYCHHbIE I U3Me-
pEHUST UHAYCTPUAIBHBIX PAJHONIOMEX, U YCTaHABIMBACT TEXHUYECKUE TpeOOBa-

HUS ¥ METOJIbl UCIIBITAHUI TPUOOPOB B moJioce 4acToT oT 9 k' o 1000 MI'.

T'OCT P 51320-99 “Cosmecmumocmsb mexHUYECKUX CpeoCcma 1eKmpoMacHUN-
Has. Paoduonomexu umoycmpuanvHvle. MemooOvl ucnvlmaHuii mexHuvyecKux
cpeocme — UCmouHuKo8 unoycmpuaivuvix nomex”. Cpox egedenus 01.01.2001
2. Bzamen 'OCT 16842-82.

Hacrosiimumii cranmapT pacnpocTpaHseTcs Ha TEXHHUYECKUE CPENICTBA, SB-
nsromuecs ucrounnkamu MPIL. Cranmapt ycraHaBiawBaeT OOIIHE METOIbI UC-
neiTannii TC Ha cootBeTcTBUe HOpMam UPII B monoce wactot ot 9 kI’ 1o 18

ITm.
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I'OCT P 51513-99 “Cosémecmumocms mexHu14ecKux cpeocmes 31eKmpomMacHum-
Has. Obopydosanue pacnpeoeiumeibHblX cemell NPUEMHbIX CUCHeM meesuoe-
HUs u paouosewjanus. Hopmol snexmpomacHumuvix nomex, mpebosarus nome-
xoycmouuugocmu u memoowl ucnvimanuu”. Cpok esedenus 01.07.2001 2. Beo-
oumcs enepavie.

CrannapT pacnpocTpansieTcss Ha 000pyJ0OBaHUE pPacHpe/IeTUTEIbHBIX Ce-
TEW NPUEMHBIX cucTeM TeneBuaeHns u paauosenmianusa no I'OCT 28324. On yc-
TaHABIIMBACT HOPMBI JIEKTPOMArHUTHBIX nomex, Bkimodast MPII B mosioce yac-
ToT oT 0,15 mo 1750 MI'11 u rapMOHHMYECKHE COCTABISAIONINE TOKA, MOTpeOIsie-
MOTro 00OpYyJOBaHUEM U3 CETHU AJIEKTPONMUTaHUs B mojoce yactoT ot 0,1 mo 2
k[, TpeboBaHUS TOMEXOYCTOWYMBOCTH MPU BO3JAEHCTBUU PATUOYACTOTHBIX
AIEKTPOMArHUTHBIX nosne B nosioce vactor ot 0,15 go 1000 MI'n u xoHIyK-
THUBHBIX ITOMEX, HABEICHHBIX PAAMOYACTOTHBIMH 3JICKTPOMATHUTHBIMU TIOJISIMH,
B 1ntojioce yactoT ot 0,15 mo 150 MI'1, a Takke COOTBETCTBYIOIIME METObI UC-

OBITAHUH.

T'OCT P 51514-99 (MAK 61547-95) “Coemecmumocmv mexHu4eckux cpeocma
anekmpomazhumuas. Ilomexoycmotiuugocms cemegoeo 000pyoosanusi ooujezo
Hasnauenus. Tpebosarnus u memoowt ucnotmanuti”’. Cpox esedenus 01.07.2001
2. Beooumcs enepsule.

CraHmapT ycTaHaBIMBAeT TPEeOOBAHUS YCTOMYMBOCTH K AJIEKTPOMArHUT-
HBIM TIOMEXaM M TMPUMEHSETCS i1 CBETOBOTO 00OpYAOBaHUS OOIIET0 Ha3Have-
HUS, BKJIFOYAsl JIAMITbI, BCTIOMOTaTEeIbHBIC YCTPONUCTBA U CBETHIILHUKH, TPEIHA-
3HAYEHHBIE JJIs1 TIOJKIIFOUYCHHSI K HU3KOBOJBTHBIM CETSIM HJIU TIOJIYYarOIIUe MH-
tanue ot Oarapei. [OCT P 51514-99 ycranaBnuBaeT BUAbI UCIBITAHUNA 000pY-
JIOBaHUS HAa YCTOMYHMBOCTHh K JJICKTPOMArHUTHBIM ITOMEXaM, YPOBHU HCITBITA-

TEJBHBIX BO3JACUCTBUM ISl KaXIOTO BUA, KPUTEPUU KadecTBa (yHKIIMOHUPO-
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BaHHA O60py,Z[0BaHI/ISI IIpU HUCIBITAHUAX, d TAKIKEC COOTBCTCTBYIOIIUC MCTO/bI

UCHBITAHUH.

I'OCT P 51515-99 “Cosmecmumocmsv mexHu4eckux cpedcmes 31eKmpomMacHum-
Has. Ilomexoycmotiuugocms paouogeuamenbHulX NPUEMHUKOS8, MENeGU30PO8 U
opye2oul 6bIMoBol paouoIIeKMpPOHHOU annapamypsl. Tpebosarnus u Memoosl uc-
noimanuti”. Cpok eeedenusi 01.07.2001 2. Beooumcs énepsvie.

Cranpapt pacnpocTpaHseTCsl Ha paJlMOBEIIATENIbHbIE MPUEMHUKH, TeElle-
BU30pHI U (PYHKIMOHAJIBHO CBS3aHHOE C HUMHU 00OpYJOBaHUE, BKIIIOYAsi OBITO-
BbIC BUJICOMArHUTO(OHBI, JIEKTPOTIPOUTPHIBATEIH, JIEKTPOPOHBI U YCUITUTEH
CUTHAJIOB 3BYKOBOM 4acTOTHI, B TOM YHCJI€ BXOJSIIUE B COCTAaB MHOTO(PYHKIHO-
HaJbHOM OBITOBOM panuosnexkTpoHHol amnmapatypsl. [OCT P 51515-99 ycra-
HaBJIMBAET TPEOOBAHUS MOMEXOYCTOMYMBOCTU U METOJbI UCIIBITAHUN 000pYya0-
BAaHMS MPU BO3ACHUCTBUM PAMOYACTOTHOIO MArHUTHOTO TOJISI B MOJOCE YacTOT
ot 0,15 mo 1000 MI'11 1 KOHIYKTUBHBIX IOMEX, HABEAECHHBIX PAIMOYACTOTHBIMU
AJIEKTPOMArHUTHBIMU MOJIAMHU B Mojioce 4acToT oT 0,15 go 150 MI'n, a Takxke
MAarHUTHOTO TOJIsi 3ByKOBOW YaCTOThI, AJIEKTPOCTATUUECKUX Pa3psiIOB, CETEBBIX
UMITYJIbCHBIX TIOMEX U JTMHAMUYECKUX W3MEHEHHM HampsiKEHUs DJIEKTPOIUTa-

HHA.

I'OCT P 51516-99 (MBK 60255-22-4-92) “Coeémecmumocms mMexXHUYECKUX
cpeocme INeKmpoOMASHUMHAA. Y Cmotuuusocms u3Mepumenvuvlx peie u ycm-
poticma 3auumsl K HAHOCEKYHOHbIM UMNYAbCHbIM nomexam. Tpebosanus u me-
moowt ucnotmanutl”’. Cpok egedenus 01.01.2001 2. Bsooumcsi eénepsule.
CranpmapT ycTaHaBiIMBaeT 00IIuMe TpeOOBaHUS K YCTOMYMBOCTU CTaTUYe-
CKHUX M3MEPHUTEIBHBIX Pelie U YCTPOMCTB 3alUThl K HAHOCEKYH/IHBIM UMITYJIbC-

HBIM IIOMEXaM MW THIIOBBIC MCTO/bI WUCIIBITAHUH. HGJ’IBIO HACTOAIICTO CTaHAapTa
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SABJISICTCSl YCTAHOBJICHUE:
— CTEINEHEH »KECTKOCTH HUCITbITaHUI;
— YCJIOBHE NPOBEJCHUS UCTIBITAHUN;
— METO/0B UCIIBITAHUM;

— KPHUTCPUCB OLICHKH.

IOCT P 51522-99 (MJ3K 61326-1-97) “Cosemecmumocmv mexHUYECKUX
cpeocms INeKMpOMACHUMHASA. Diekmpuyeckoe 000pyodosarnue 0as UmepeHus,
ynpasieHus u 1abopamopHoco npumenenus. 1pebosanus u memoovbl UCHbIMA-

Huti”’. Cpox egedenus 01.07.2001 2. Beooumcs eénepavie.

TI'OCT P 51523-99 “Cosmecmumocms mexHu4eckux cpeocmes 31eKmpomMacHum-
Has. [lomexosmuccusi om npogheccuoHanbHol ayouo-, 8Uudeo-, ayouosusyaibHol
annapamypul U annapamypsl YnpasieHus c8emo8biMUu npubopamu OJisi 3peauny-
HolXx Mmeponpusmut. Hopmer u memoowvr ucnoimanuu”. Cpok 66edeHus
01.07.2001 2. Beooumcs eénepavie.

Cranpapt pacnpocTpaHseTcss Ha MNpodecCUOHANIBHYI0 aHAJIOTOBYIO U
upPOBYIO ayauo-, BHUIIEO-, AayJAMOBH3YaJbHYIO alapaTtypy M ammapaTrypy
yIpaBJieHUs] CBETOBBIMU MPUOOpAMU JJIsl 3PENUIIHBIX MeponpusTuii. Ctanaapt
yCTaHaBJIMBaeT TpeOoBaHus K momexodmuccuu TC U COOTBETCTBYIOIIUE METO-
Iel UcibITaHuil. CTaHAApPT HE PaCcCIpOCTPAHSIETCS Ha OBITOBYIO ay/IHO- U BUJICO-
amnmaparypy, anmnaparypy OXpaHHOW M MOKapHOW CUTHAJIM3ALUM U pajuorepe-

JTAFOLIME YCTPOMCTBA.

TI'OCT P 51524-99 “Cosmecmumocmsb mexHUYeCKUX cpeocma 31eKmpoMacHum-
Has. Cucmembl 21EKMPULECKO20 NPUBOOA C pe2yIUpyemoll CKOpoCmblo epauje-

Hus. Tpebosanus u memoowvt ucnvimanutl”. Cpok esedenus 01.01.2002 2. Bso-
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oumcs enepavie.

CraHmapT pacnopoCTpaHsETCsl Ha CHCTEMbl 3JIEKTPUUYECKOTO MPUBOAA
(COII) ¢ perynupyeMoi CKOpOCTBIO BpallleHUs JBUTaTeIeil IEPEMEHHOTO U TO-
CTOSIHHOTO TOKA, MOJKJII0YAEMBIE K 3JIEKTPUUECKUM CETSIM MEPEMEHHOIO TOKA C
HOMUHAJIBHBIM HanpspkeHueM 1o 1000 B, nmpumensieMblie B XKUIIBIX, KOMMEpYE-
CKUX 30HaX U MPOMU3BOJICTBEHHBIX 30HAX C MAJIbIM SHEPronoTpedIeHreM, a Tak-
€ B MPOMBIIIJIEHHBIX 30HAX, 32 UCKIIOUYEHUEM MPUMEHSEMBIX Ha JJIEKTpUYE-
CKHX TPaHCHOPTHBIX cpencTBax. CTaHAApT HE PaCIpOCTPAHSIETCS Ha AJIEKTpHUYE-
ckue ycraHoBkH, coqepxkamue CIII. On ycranasnuBaeT TpeboBanus k CIII no
00€CIEYEHUI0 AIEKTPOMArHUTHOM COBMECTHUMOCTH, BKJItOUYas TpeOOBaHUS ycC-
TOMYMBOCTH K AJIEKTPOMATrHUTHBIM IIOMEXaM M OTPAHUYEHHUS [IOMEXO03MHUCCHUH, a

TAKKC COOTBCTCTBYIOIINUC MCTOAbI WUCIIBITAaHUH.

I'OCT P 51525-99 (MDK 60255-22-2-96) “Cosmecmumocmb MEXHUYECKUX
cpeocme 2NeKmpoOMASHUMHASA. Y Ccmotuuugocms uzmMepumensusvlx peie u ycm-
policms 3awumel K deKkmpocmamuyeckum pazpadam. Tpeboeanus u memoosi
ucnoimanuil”. Cpox esedenus 01.01.2001 2. Beooumcs eénepavie.
CranpapT ycTaHaBiMBaeT oOIIMe TpeOOBaHUS YCTOMYMBOCTU CTaTH4e-

CKMX HM3MEPUTEIBHBIX pejie U yCTPOUCTB 3amuThl K DCP U TUNOBBIE METOABI
ucnbiTanuil. Llenplo HacTosAIIEro cranaapTa ABJsIeTCsl yCTaHOBJICHUE:

— CTCNEHEH KECTKOCTH UCIIbITAaHUMH;

— YCIJIOBHE IPOBEACHUS UCTIBITAHUI;

— METOJIOB HUCHBITAaHUI;

— KPHUTEpPHUEB OLICHKH.

TI'OCT P 51526-99 “Cosmecmumocms mexHUYeCKUX cpeocme 31eKmpomMacHUun-

Has. Qbopyoosanue 07151 Y2080t ceapku. Tpebosanus u memoovl UCNbIMaHuil”.

158



Cpoxk 6sedenus 01.01.2002 2. Beooumcs enepsvie.

Cranpapt pacnpocTpassieTcss Ha OOOpYJIOBaHHME [JIsi JTYrOBOM CBapKu,
npeIHa3HauYeHHOE JJI WCIOJIb30BaHUS B MPOMBIIINIEHHBIX M OBITOBBIX YCIIOBH-
SX, B TOM YHUCJIE€ CBAPOUYHBIC MCTOYHWUKH MUTAHUS, MEXaHU3MBI MMOAAYH TPOBO-
JOKM M BCIIOMOTaTenbHoe oOopynoBanue. CTaHmapT ycTaHaBiIMBaeT TpeOOBa-
HUS TI0 OTPAHUYCHHIO JICKTPOMArHUTHBIX TTOMEX, CO3/IaBaeMbIX 000pyI0BaHU-
eM, U 00ECICUeHHI0 YCTOMYMBOCTH OOOpPYAOBAHHMS K BHEIIHMM TIOMEXaM, a

TaKXKC MCTO/IbI HUCIIBITAHUH.

IOCT P 51527-99 (MJ3K 60478-3-89) “Cosmecmumocms mexHU4ecKux
cpeocme snekmpomacHumuas. CmaounusuposanHvle UCMOYHUKY NUMAHUS NO-
cmosinno2o moka. Konoykmusnvie snekmpomaznummusie nomexu. Hopmor u me-
moowt ucnotmanuti”’. Cpok egedenusi 01.01.2001 2. Beooumcsi eénepsvle.
Crangapt pacrpocTpaHsieTcs Ha CTaOMIM3UPOBAHHBIE WCTOUYHUKU MUTA-
HUS TOCTOSTHHOTO TOKa M OCOOECHHO MMITYJIbCHbIE MCTOYHUKU MHUTAHUS C TO-
TpebisieMbIM TOKOM He 6osiee 25 A. CraHmapT ycTaHaBIMBAET METO/bI UCTIBITA-
HUN yCTPOICTB M TpeOOBaHUSA K CPEACTBAM HM3MEPEHHI KOHIYKTUBHBIX AJICK-
TPOMAarHUTHBIX ITOMEX, CO3/1aBAaEMbIX yCTpPOWCTBaMH, a Takxe HopMmbl MPII Ha

BXOJHBIX M BBIXOJIHBIX 3akuMax B noJjioce 4yactoT oT 10 kI'm mo 30 MI11.

I'OCT P 51329-99 (MAK 61543-95) “Coemecmumocms mexHuueckux cpeocma
INEKMPOMACHUMHASA.  Yempolcmea 3auumno2o0 OMKIIOYUEeHUs, YAPAGisiemble
ouppepenyuanvruvin moxkom (¥Y30-/]), 661mo6oco u aHaio0cU¥HO2O0 HA3HAYEHUSL.
Tpebosanus u memoowt ucnvimanuii”’. Cpox ssedenus 01.01.2001 2. Bsooumcs
enepsole.

CraHIapT COACPKUT ONpPEACIICHUsS TEPMHHOB, CTaHIAPTHBIC YCIOBHS

OMO, ycnoBus (HYHKIIMOHUPOBAHUS TPH IKCIUTyaTallid W yCTAaHABIMBAET WC-
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OBITaHUS B 00JACTH AJIEKTPOMArHUTHOM COBMECTUMOCTH, HEOOXOAMMBIE IS
YCTPOMCTB, 0OECTIEUMBAIONINX 3aIUTy MpHU ympaBieHUH IuddepeHIInaIbHbIM
TOKOM. CTaHAapT YCTaHABJIMBACT BHUJBI HCIBITAHUW HA YCTOMYMBOCTH K JJIECK-
TPOMAarHUTHBIM IOMEXaM, CTEIIEHU YKECTKOCTH WCIIBITAHUW JUIA KaXI0TO BUAA,
KPUTEpUU KadecTBa (PYHKIIMOHUPOBAHUS MpU HchbITaHusx, HopMmbl UPIL a

TAaKIKC MCTO/IbI WCIIbITAHUH.

I'OCT P 51407-99 (MDJK 60118-13-97) “Cosmecmumocms mMeXHUYECKUX
cpeocme snekmpomacHumuasn. Cayxoevie annapamsi. Tpebosanusi u memoosl
ucnoimanuit”. Cpox esedenus 01.07.2002 2. Beooumcs eénepavie.

Cranpapt paccMaTpuBaeT BOIPOCHI, CBSI3AHHBIE C TOMEXO0YCTOMYNBOCTHIO

CJIYXOBBIX alllraparTosB.

T'OCT P 51408-99 “Cosmecmumocms mexHU4eCcKUx cpeocme 3aeKmpomMacHun-
Has. Ycmouuusocms K 91eKMpPOMASHUMHBIM NOMEXAM NPOhecCUOHATbHOU ay-
ouo-, 6uoeo-, ayouo8u3yaibHOl annapamypuvl U annapamypsbl YnpasieHus cee-
MosbIMU NpudOpamu OJisl 3peluyHblx meponpusmuil. Tpebosanus u memoosl
ucnoimanuil”. Cpox esedenus 01.07.2001 2. Beooumcs eénepavie.

Cranmapt pacnpocTpaHsercss Ha NpodhecCHOHATBHYIO aHAJIOTOBYIO H
U(POBYIO ayauo-, BHJICO-, ayJAHOBH3yaJIbHYIO armapaTypy W amnmaparypy
YIPABJICHHS] CBETOBBIMH MPUOOpPAMU TSI 3PEIUIITHBIX Meporpustuii. Ctangapt
ycTaHaBiauBaeT TpeboBanust K TC Mo yCTOMYMBOCTU K DJIEKTPOMArHUTHBIM T10-
MeXaM, U PerIaMCHTHPYET BHJIBI ITOMEX IMPH WCIBITAHUH, CTENEHU JKECTKOCTH
UCIIBITAaHUM JIJI1 KKIOTO BUJA, KPUTEPHH KadecTBa (YHKIIMOHUPOBAHUS TIPH
UCIIBITAHUSAX W COOTBETCTBYIOIIME METOMABI MCTbITaHui. CTaHmapT HE pacIipo-
CTpaHsICTCS Ha OBITOBYIO ayAMO- W BUJICOANIApATYpPy, anmnapaTypy OXpaHHOH H

MO’KAPHOM CUTHAIM3ALMK U PaJuolepeSarolue yCTPOICTBA.
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TI'OCT P 50009-2000 “Cosmecmumocms mexnuueckux cpeocms deKmpomae-
Humnas. Texnuueckue cpedcmea oxXpanuou cuenanuzayuu. Tpebosanus u me-
moowl ucnvimanuil”. Cpok 68edeHus 051 6HO8b pa3padamvléaemvlx, MOOEPHU-
supyemoix u umnopmupyemvix TC-01.01.2002 2., ons cepuuino uzeomo8isiemulx
TC-01.07.2002 2. Bzamen I'OCT P 50009-91.

Crangapt pacnpoctpansierca Ha TC OXpaHHOW CUTHAIM3ALMU U TPUMeE-
HSIETCA ISl CTAI[MOHAPHBIX, MOABMXKHBIX W TopTatuBHBIX TC, mpenHa3HavyeH-
HBIX JJI1 IPUMEHEHUS B MIOMEIIEHUAX U BHE UX. CTaHAapT yCTaHABIIMBAET Tpe-
6oBaams ycToHIMBOCTH TC K BHEITHUM AJIEKTPOMATrHUTHBIM TIOMEXaM, HOPMBI

NPII, coznaBaembix npu padbore TC 1 COOTBETCTBYIONINE METO bl UCIIBITAHUH.

TI'OCT P 50628-2000 “Cosmecmumocms mexnuueckux cpeocms dJ1eKmpomae-
HUMHAA. Ycemouyugocms Mawiun 31eKMPOHHBIX GbIYUCTUMENbHBIX K IAeKmMpO-
MasHumubim nomexam. Tpeboeanus u memoowt ucnoimanuii”’. Cpox 68edeHus
01.07.2001 2. Bzamen I'OCT P 50628-93.

I'OCT P 50628-2000 pacrnpocTpaHseTcss Ha BHOBb pa3pabaTbIBaeMbIe, 13-
TOTOBJISIEMBIE, MOJEPHU3UPYEMBIE U UMIIOPTUPYEMBIE DJIEKTPOHHBIE BBIYMCIIH-
TeJIbHBIC TIepcoHanbHbie MamuHbl ([I9BM), moakioyaeMble K HU3KOBOJIBTHBIM
AIEKTPUYECKUM CETSIM MEPEMEHHOTO ToKa yactotou 50 I't, B TOM umcie Ha me-
pudepuitnbie yCTpoiicTBa, mpuMeHsieMble B coctaBe [I19BM, a takxe Ha 00opy-
JIOBAaHUE Pa3JINYHOro HazHadeHUsl Ha ocHoBe [I9BM. CrangapT ycTaHaBIMBaeT
BUbl ucnbiTaHud [IOBM Ha yCTOMYMBOCTH K 3JIEKTPOMArHUTHBIM IOMEXaM,
CTETICHU JKECTKOCTU UCTIBITAHUM ISl KQXKIO0TO BUJA, KPUTEpUU KadecTBa (PyHK-
uroHrnpoBanus [IOBM npu ucnbeITaHUsIX, @ TaKKE COOTBETCTBYIOIINE METOIBI

ucnbiTanuii. 'OCT P 50628-2000 He pacnpocTpaHseTcsl Ha CPeCTBA CBSI3H.
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I'OCT P 50746-2000 “Cosemecmumocms mexHuyeckux cpeocme 2J1eKmpomae-
Humnas. Texnuueckue cpedcmea 01 amomMHuIX cmanyutl. Tpebosanus u memo-
obl ucnvimanuti”. Cpox 6gedeHus 01 6HO8b pa3pabamvléaemvix, MOOEPHU3U-
pyemvix u umnopmupyemorx TC AC-01.01.2002 2., 0ns ceputino u3eomosnsiemvlx
TC AC-01.07.2002 e. Bzamen I'OCT P 50746-95.

CrangapT pacmpoCTpaHsSeTCs Ha AJICKTPOTEXHUYECKUE, AJICKTPOHHBIC U
PaIuOdIEKTPOHHBIE U3eust (000opyioBaHuE, anmnapaTypy), a TakKe Ha u3je-
TS, COJEPIKAIMEe AIIEKTPUUECKHE, IJICKTPOHHbBIE U PATUOIEKTPOHHBIE KOMITIO-
HEHTHI (CXEMBI), TIOCTABJISIEMbIC Ha SJIEPHO- U PAJIUALMOHHO OMACHBIE OOBEKTHI
HapOTHOXO3SIMCTBEHHOTO HA3HAYCHUS, B TOM YHCJIIC aTOMHbBIEe cTaHmuu. CTaH-
napT ycraHaBiuBaeT TpeOoBaHus K TC mo o0OecrneueHrIo 3JIeKTPOMarHUTHOM
COBMECTUMOCTH, BKJIIOYast TPEOOBAHUS YCTOWYHMBOCTH M HOPMBI ITOMEXO3MHMC-

CHH, a TAKIKC COOTBCTCTBYIOIIUC MCTOAbI WUCITBITAHUH.

TI'OCT P 50747-2000 “Cosemecmumocms mexnuueckux cpeocms 3J1eKmpomae-
HumHas. Mawunel KOHMPOILHO-KACCOBblE INeKMpoHHble. Tpedosanus u memo-
ovl ucnvimanuti”’. Cpox egeoenus 01.07.2001 2. Bzamen 'OCT P 50747-95.
Cranpapt pacnpocTpaHsSeTCsi Ha BHOBb pa3pabaThiBaeMble, WM3TOTaBIIM-
BacMbIC, MOJICPHH3UPYEMbIC M HMIIOPTUPYEMBIC JJICKTPOHHBIC YCTPOWCTBA,
npeaIHa3HauYCHHBIC I aBTOMATU3alMN YY€THO-PACYCTHBIX ONEPAINi U PErHCT-
panyu uX Ha TEXHUIECKOM HOCHUTEIIe, MPUMEHIEMbIC Ha MPEANPHUATUIX TOPTOB-
au, chepsl YCIyr W APYTHX OTPACIAX HapoOIHOro Xo3siictBa. CTaHmapT ycra-
HapjMBaeT TpeboBanus K TC mo 00ecrneYeHnIo AJIEKTPOMArHUTHOW COBMECTH-
MOCTH, BKJIFOYass HOPMBI SMHUCCHH 3JICKTPOMAarHUTHBIX TTOMEX, TPEOOBaHUsS yC-
TOMYMBOCTH K BHEIIHHM IOMEXaM, a TakK)Ke€ COOTBETCTBYIOIINE METOJbI HCIIbI-

TaHUU.
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I'OCT P 50839-2000 “Coemecmumocms mexHuyeckux cpeocmes 2JeKmpomae-
HUMHAs. Ycmouuusocms cpeocms GblUUCIUMENbHO MEeXHUKU U UHDOPMAMUKY
K 3/1leKMmpoMazHumHuuviM nomexam. Tpebosanusi u memoowt ucnvimanuii”’. Cpox
sseoenus 01.07.2001 2. Bzamen I'OCT P 50839-95.

CraHmapT pacmpoCTpaHSeTCsl Ha BHOBb pa3padaThiBacMble€, HM3TOTABIIU-
BaeMble, MOJICPHUZHPYEMBbIE M HMIIOPTUPYEMbIE CPEACTBA BBIYUCIUTEIHHOU
TexHuku U uHpopmaruku (CBTH), moaxnroyaemple K HU3KOBOJIBTHBIM 3JICK-
TPUYECKUM CETSAM IIEPEMEHHOT0 TOKa yactoTou 50 I'm:

— 3JIEKTPOHHbBIE BBIUMCIUTEIbHBIE MAIIIMHBI;

— BBIYUCIUTEIBHBIE KOMIUIEKCHI H CHCTEMBI;

— YCTpOMCTBa LUEHTPAIbHBIE BHIYMCIUTEIBHBIX MAIllUH, KOMILIEKCOB,
CUCTEM U ceTeil (IIpOoLecCophl, MYJIbTUIPOLECCOPHI, TPAHCIIBIOTE-
PBI, CepBEpPbI, KOHTPOJLIEPHI U JP.);

— mnepudepuiiHbie yCTpoHCcTBa (BHEIIHUE 3aIIOMUHAIOIIUE YCTPOMCT-
Ba, YCTPOMCTBA BBOAA-BbIBOAA, OTOOPAXKEHUS U . );

— pabouune CTaHIINH;

— CEPBUCHBIC YCTPOWCTBA U AP.

I'OCT P 50839-2000 ycranaBnuBaet Buabl ucneitanuii CBTU Ha yctoii-
YUBOCTh K 3JIEKTPOMAarHUTHBIM MOMEXaM, CTEIIEHU >KECTKOCTH HCTIBITAHUM ISt
Ka)XJI0T0 BHUJIa, KpuTepuu kadecTBa pyHkiuonnpoBanus CBTU npu ucnsitanu-

AX, a TAKXKEC COOTBCTCTBYIOIIHUEC MCTO/AbI HWCIBITAHUM.

TI'OCT P 51317.2.2-2000 (M3K 61000-2-2-94) “Coeémecmumocmv mexHuye-
CKUX CPeOCcm8 3NeKMpPOMACHUMHASA. DNeKMPOMASHUMHASL 00CMAHO8KA. YposHu
INEKMPOMASHUMHOU COBMECMUMOCIMU Ol HUSKOYACTOMHBIX KOHOVKIMUBHBIX
nomex 8 cucmemax 1eKmpocHadIceHUus npomvluLieHHvix npeonpusmuil”. Cpox

6sedenus 01.01.2002 2. Beooumcs enepabvie.
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TI'OCT P 51317.2.5-2000 (MK 61000-2-5-95) “Coemecmumocmov mexnuue-
CKUX Cpeodcme 3J1eKMpOMASHUMHASA. DleKmpomacHumuas oocmanoska. Kiac-
cuguxayus 3MeKMpoOMAcHUMHBIX NOMeX 8 MeCmax pasmeueHus mexHU4ecKux
cpeocms”. Cpok egedenus 01.01.2002 2. Beooumcs enepeavie.

CranpapT yCTaHABIMBACT KJIACCU(PHUKAIIUIO DJICKTPOMArHUTHBIX IOMEX,
BBI3BIBACMBIX 3JIEKTPOMArHUTHBIMU SIBIICHUSIMH ¥ TIPOIIECCAMU, OTIPEICIISIFOIITH-
MU DJICKTPOMAarHUTHYIO OOCTAHOBKY, IPUMEHHUTEIIPHO K Pa3IMYHBIM MeCTaM
pa3MenieHus IEKTPOTEXHUUECKUX, JICKTPOHHBIX U PaJAUO3JICKTPOHHBIX H3/IC-
ui, o0opymoBaHus U cucTeM. Llenbro cTanmapTa sIBIsIeTCs 00ecTiedeHUe 3auH-
TEPECOBAHHBIX TEXHHMYECKUX KOMHUTETOB MO CTaHIApPTH3AIMH, pa3padaThIBaro-
IUX cTaHAapThl B 00acTH ycTOWuUBOCTH TC K 3JIEKTPOMArHUTHBIM MOMEXaM,
CBEIICHUSMH O XapaKTEPHUCTHKAX SJEKTPOMArHUTHOW OOCTAaHOBKH PEKOMEH7a-

IIUSIMHU T10 BEIOOPY ypoBHEM nmomexoyctoitunBoct TC.

I'OCT P 51317.4.1-2000 (MK 61000-4-1-2000) “Coemecmumocms mexnuue-
CKUX cpedcma 2ieKmpomacHumuas. Mcnvlmanus Ha nomexoycmouuueocmo. Bu-

ovl ucnvimanuti”’. Cpox eeedenus 01.01.2002 2. Bzamen I'OCT 29280-91.

T'OCT P 51317.4.14-2000 (MJK 61000-4-14-99) “Cosemecmumocmov mexuuye-
CKUX CpeoCcme IIeKMPOMASHUMHAA. Y cmouyueocms K KOJIeOAHUAM HaAnpsice-
Hus anekmponumanusi. Tpebosanus u memoowvt ucnvimanuti”’. Cpox 88edeHus
01.01.2002 2. Beooumcs eénepavie.

CraHmapT ycTaHaBIMBaeT TPEOOBAHUS YCTOWYMBOCTH DJIEKTPOTEXHUYE-
CKHX, JJICKTPOHHBIX U PaTUO3JICKTPOHHBIX M3ACIHA U 000pYAOBaHHUSI ¢ HOMH-
HaJbHBIM MOTPEOsieMbIM TOKOM He Oonee 16 A (B ogHOM (paze) k kosiebaHUsAM

HaPsHKCHUS SJICKTPOIMUTAHUA MOJI0KUTEILHON U OTpHHaTeHBHOﬁ MOJISIPHOCTH,
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BoznielicTByromuX Ha TC B yCIIOBUSX IKCIUTyaTalluM, XapaKTepU3yIOIMMUMCs Ma-
JBIM pa3MaxoM H3MEHEHUS HaIpPsKEHUs,, U COOTBETCTBYIOIIUE METOIbI UCIIbI-
TaHUM, a TaKXKe OOIIYI0 OCHOBY JiJisl OlleHKH ycTounBocTr TC npu KonedaHusx
nuTaroero HanpsbkeHua. PaccmatpuBaembie TC moakimroyaroTcs K HU3KO-
BOJIbTHBIM PAacHpeeTUTENbHBIM CETAM MPU YaCTOTE MHUTAIOIIETO HANPSKEHUS
50 I'y (TC, moakitoyaeMble K CETU MOCTOSTHHOTO TOKAa WJIM MEPEMEHHOr0 TOKa

yactotoit 400 'l He paccMaTpUBAKOTCH).

I'OCT P 51317.4.16-2000 (MJK 61000-4-16-98) “Cosmecmumocms mexnuue-
CKUX CPeOCm8 INeKMPOMACHUMHAS. Y Ccmotuuueocms K KOHOYKMUBHBIM NOMEXAM
6 nonoce yacmom om () 0o 150 kl'y. Tpebosanus u memoowvt ucnormanuii”. Cpox
66edenus 01.01.2002 2. Beooumcs enepsvie.

Cranpapt ycTaHaBIMBaeT TpeOOBaHUS M METOJIbl MCHBITAHUN JJIEKTPO-
TEXHUYECKUX U PATUODIEKTPOHHBIX U3/IEINI 1 000PYI0BaHMS HA YCTOMYUBOCTD
K KOHJIYKTUBHBIM IMOMEXaM, IIPEACTABISIOMNM COO00M 001111Me HECUMMETPUYHbBIC
HamnpspkeHus B 1mosoce dyactot oT 0 1o 150 kI, mogoOHBIe TeM, KOTOphIE BO3-
HUKAIOT MPU MPOTEKAaHUU AJIEKTPUUECKOTO TOKAa B CHJIOBBIX KaOesiX, pacroio-
#eHHbIX BOIu3u oT TC, U TOKOB YTE€UKH B CHUCTEMAX 3a3€MJICHMS, a TaKxke 00-
IIyI0 OCHOBY JUIsl OLIEHKH ycToM4YuBOCTH TC mpu BO3AEHCTBUM KOHAYKTUBHBIX
MOMEX YKa3aHHOT'O BHJIa Ha MOPThI DJICKTPONUTAHUS, CUTHAIU3AIIUU, YIIpaBJie-
Hus U cBsi3u. PaccmarpuBaembie TC nmoakio4yaroTcsi K HU3KOBOJIBTHBIM pacipe-
JIeIUTENBHBIM CETSAM IpU 4yactoTe nutaromiero HampspkeHus 50 I'n (TC, mon-
KJIFOYAE€MbIE€ K CETH MOCTOSIHHOTO TOKA WJIM IepeMeHHOro Toka yactotoi 400 I'i
He paccMmarpuBaroTcs). CTaHAapT yCTaHABIUBACT (POPMBI UCTIHITATEIHHBIX Ha-
MPSOKEHUM, CTEMEeHU >KECTKOCTH HUCIBITaHWUN, TPeOOBAaHUS K HCMBITATCIIBHOMY

000py1I0BaHUIO, COCTAB pabOYMX MECT, METO bl UCIIBITAHUM.
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I'OCT P 51317.4.17-2000 (MDK 61000-4-17-99) “Cosmecmumocms mexuuie-
CKUX CPeOCme INeKMPOMACHUMHASA. Y CmMOotuuueocmy K ny1bCayusm HanpsHceHus
91eKMpONUMaHus NOCMosiHH020 mokxa. Tpebosanus u memoovl UCHLIMAHUU .
Cpox ssedenus 01.01.2002 2. Beooumcsi enepavle.

CraHmapT ycTaHaBIMBAaeT TPEOOBAHUS YCTOWYMBOCTH JJICKTPOTEXHHYC-
CKHUX, JIEKTPOHHBIX U PAIUO3JIEKTPOHHBIX U3CIUA U 000PYyI0BaHUS K MyJbCa-
[USIM HaMPsDKEHUS, BO3JEHCTBYIONIMM Ha BXOAHBIE TTOPTHI AJIEKTPOIUTAHUS TO-
ctostHHOTO ToKa TC, M COOTBETCTBYIOIINE METO/IbI UCIIBITAHUH, a TaKkKe OOIIYIO
U BOCIIPOM3BOAMMYIO OCHOBY JIJIsl UCIBITAaHUN B ycnoBusax jabopatopuit TC,
MOABEPKEHHBIX BO3JCUCTBUIO MYJIbCAIUA MOCTOSIHHOTO HAMPSDKEHUST U HAJO-
YKEHHBIX Ha HaIpsKEHHE UCTOYHHUKOB rocTosiHHoro Toka. 'OCT P 513317.4.17-
2000 pacmpoctpansierca Ha TC, moakiIroyaeMble K BHEITHUM BBIIPSIMHUTEILHBIM
CHUCTEMaM WJIM K UCTOYHMKAM IMOCTOSTHHOTO TOKa, TPEOYIOIIMM IMOJ3aPSIKU BO
BpeMs GyHKuuoHupoBaHus. Ctanaapt He nmpumeHstor 1 TC, moaKIIOUeHHbBIX
K OaTapesiM ¢ yCTpOMCTBaMH 3apsija, COAEPKAIMMU UMITYJIbCHbIE PeoOpa3oBa-
tenu. CTaHmapT ycTaHaBIMBaET (DOPMBI UCTIBITATENLHBIX HAMPSIKEHUMA, CTETICHH
YKECTKOCTH MCHIBITAaHUHN, TpeOOBaHMS K HMCHBITATEILHOMY OOOpPYAOBaHHUIO, CO-

CTaB pabOYMX MECT, METOJIbI UCTILITAHUH.

TI'OCT P 51317.4.28-2000 (MJK 61000-4-28-99) “Cosemecmumocmov mexuuye-
CKUX CPeoCcme 21eKmMpOMASHUMHAA. Ycmouuugocms K U3MEHEeHUAM 4acmombl
numaiowieco Hanpsixcenus. Tpebosanus u memoowvt ucnvimanutl”’. Cpox 68ede-
Hus 01.01.2002 2. Beooumcs énepavie.

CraHmapT ycTaHaBIMBaeT TPEOOBAHUS YCTOWYMBOCTH DJIEKTPOTEXHUYE-
CKHX, JJICKTPOHHBIX W PaTUO3JICKTPOHHBIX M3ACIHA U 000pPYyIOBaHUS C HOMH-
HaJIbHBIM MOTPe0IsieMbIM TOKOM He Oosiee 16A (Ha (a3y) k UBMEHEHUSIM YacTo-

ThI TUTAOIICTO HAIIPSKCHUA 1 COOTBCTCTBYIOIHNEC MCTOAbI HCHBITaHHﬁ, a TaKKe
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OCHOBY JJi OlleHKH ycToiunBocTd TC Mpu M3MEHEHMHM YacTOThl MUTAIOIIETO
HaIpsDKEHUS B YCIOBUSAX 3KcIUTyarauun. Paccmarpuaembie TC nogkimroyaroTces
K HU3KOBOJIbTHBIM paCIpEACIUTEIbHBIM CETSAM IpPH YacTOTE MUTAIOLIEro Ha-
npsbxenust 50 I'u (TC, noakiiroyaeMble K CETH MOCTOSSHHOTO TOKA WJIM MEPEMEH-
Horo Toka yactoroit 400 I'y He paccmaTpuBarotcs). TpeGoBaHuUsI 1 METOJIBI HC-
nbeiTanui, yctanoiaeHHsie B 'OCT P 51317.4.28-2000, gomKHBI IPUMEHSATHCS
Tosbko g TC, BOCHPUUMMYMBBIX K HM3MEHEHUSM YacCTOThl 3JEKTPONUTAHUS
BCJIE/ICTBUE KOHCTPYKTHBHBIX OCOOEHHOCTEH WJIM MHBIX YCJIOBHMM SKCIUTyaTa-
[[MU, a TAKXKE C YYETOM BO3MOKHBIX MOCIEJCTBUN OTKA30B B (PYHKIIMOHUPOBA-

HHU.

TI'OCT P 51699-2000 “Cosmecmumocms mexnuueckux cpedcms d1eKmpomae-
HUMHas. Ycmouyueocms K INEKMPOMASHUMHBIM ~ NOMEXAM  MEeXHU4eCcKUx
cpedcmes oxpanHou cueHanuzayuu. Tpebosarus u memoovt ucnvimanuti”’. Cpok
66edenus 01.01.2004 2. Beooumcs enepsbvie.

CranmapT ycTaHaBIMBaeT TPeOOBAaHUS YCTOMYMBOCTH K AJIEKTPOMArHUT-
HBIM TIOMEXaM CTaIlMOHAPHBIX, TIEPEABIKHBIX M MMOPTATHBHBIX DJICKTPOTECXHU-
YECKUX, AJICKTPOHHBIX M PAAUOSICKTPOHHBIX W3MICTUN W ammapaTypbl, BXOMs-
X B COCTaB CUCTEM OXPAaHHOMN CUTHAJIM3AINH, B TOM YHUCJIE MPETHA3ZHAUYEHHBIX
JUTS iepeay U (W) TpueMa paJliOCUTHAIOB U CUTHAJIOB B KOMMYTHPYEMBIX
OOIIECTBEHHBIX JIMHHUSIX MPOBOJHON CBSI3M M HU3KOBOJBTHBIX DJICKTPUUECCKUX
CEeTSIX, a TAK)KE BXOJAIIMNX B COCTAB CHUCTEM OXPAHHOTO TEJICBHJICHUSI U CUCTEM
KOHTPOJISL JA0CTyNa, MPUMEHSIEMBIX IS Iienei Oe3omacHocTu. CTaHaapT ycra-
HABIIMBACT €AWHBIC TPEOOBAHUS MOMEXOYCTOWYMBOCTH, BKJIIOYAs BBl DJICK-

TPOMArduTHBIX ITIOMEX U CTCIICHH JKECCTKOCTH HWCHBITAHUM.

I'OCT P 51700-2000 “Cosmecmumocms mexHuueckux cpeocmes djeKmpomae-
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HumHas. Texuuuecxkue cpedcmea, NOOKIOUaemMble K CUMMEMPUYHBIM JTUHUSM.
Ilapamempor acummempuu omuocumenvho zemau. Cxemvlr uzmepenuii”. Cpox
esedenus 01.01.2002 2. Beooumcs eénepavie.

CraHmapT ycTaHaBIMBAET mapaMeTpsl acuMMmeTpun TC, MOAKITIOYaeMbIX K
CUMMETPUYHBIM JIMHHUSIM CBSI3H, OTHOCUTEIHHO 36MJIM U OOIIHE CXEMBI U3MEpe-

HUH TapaMeTpOB aCUMMETPUHU.
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