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BBEJIEHUE

Hacrosmuii cranmapt siBnsiercst yacteio ctangaptroB MOK cepun 61000 cornacHo
CIEAYIOLIEH CTPYKTYPE:

Yacte 1 OcHOBBI
Ob1uee paccMoTpeHue (BBeieHHE, (yHAAMEHTAIIbHbIE IPUHLIUIIBI )
Omnpenenenusi, TEPMUHOJIOTHUS

Yacte 2 DieKTpoMarHuTHas 0OCTaHOBKa
Omnucanue 31eKTpPOMarHuTHOM 00CTaHOBKH
Knaccuduxanust 31eKTpoMarHuTHONH 00CTaHOBKU
VYPOBHU 3JIEKTPOMAarHUTHON COBMECTUMOCTH

Yacts 3 Hopwmsbl
Hopwmsl nomexoamuccuu
Hopmbl momMexoycToiunBOCTH (B TOH CTENEHHM, B KaKOW OHHM HE SIBISAIOTCS
IIPEIMETOM PACCMOTPEHHS TEXHHYECKHMMH KOMHUTETaMH, pa3padaThIBAIOIIUMH CTaHAAPThI

Ha MPOYKIIHIO)

Yacte 4 MeToapl HCIBITAHUN W U3MEPEHUN
MeToabl u3MepeHuit
MeToabl HCIBITAHUN

Yacte 5 PykoBoACTBa IO YCTAHOBKE M ITOMEXOIOABICHUIO
PykoBoacTBa o ycraHoBKe
PykoBoacTBa mo mnoMexonoaaBieHHUIO

Yactp 6 O0mue cTaHaapThI
Yacte 9 Paznoe

Kaxnas yacTb nmojpasnensercs Ha pa3zeibl, KOTOPblE MOT'YT OBITh OIYOJMKOBaHBI KaK
MEXAYHApOHbIE CTAHAAPTHI JTMOO KaK TEXHUYECKHUE OTYETHI.
Vka3aHHble CTaHIApThl W TEXHUYECKHE OTYEThl OyAyT OIyOJIMKOBaHBI B
XPOHOJIOTUYECKOM IOPSAAKE U COOTBETCTBEHHO IIPOHYMEPOBAHBI.
Hacrosimast dacTe mnpencraBisieT co0OW  MEXAYHApOAHBIM CTaHAapT, KOTOPBIA
yCTaHABIIMBAET TPeOOBaHUS TOMEXOYCTOMYMBOCTA U METOJbl UCIIBITAHUN TPUMEHHUTEIHHO
K KoyieOaTeIbHBIM 3aTyXaloIIMM TOMEXaM.
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T'OCYJIAPCTBEHHBIN CTAHJAPT POCCUMCKOW ®EJIEPALINN

_ CoBMeCTUMOCTb TEXHUYECKUX CPEICTB dICKTPOMArHUTHAs
YCTONMYMBOCTD K KOJIEBATEJIBHBIM 3ATY XAIOIIMM ITOMEXAM

TpeboBaHus U METOABI UCTIHITAHUIM
Electromagnetic compatibility of technical equipment.
Oscillatory waves immunity.
Requirements and test methods

Jarta BBenenus 2001-01-01

1 Obaact, npuMeHeHHS

Hacrosimuii craniapT paciipocTpaHseTcsl Ha 3JIEKTPOTEXHUUECKUE, SJIEKTPOHHHBIE U
PpaouosiekmpoHHble N3eNus 1 000pyAoBaHHE (J1ajiee B TEKCTE - TEXHUYECKUE CPE/ICTBA) U
yCTaHABIIMBAaeT TPEOOBAaHUA W METOJbI HCHBITaHHN TexHudeckux cpeactB (TC) Ha
YCTOWYMBOCTh K BO3JCHCTBUI0O HAa HHUX B YCJIOBHSIX OJKCIUTyaTalldd  KOJIeOATEIbHBIX
zatyxaromux nomex (K3II) crnemyromux BUi0B:

a) oguHouHbIX K3II, BO3HMKArONMX B HHU3KOBOJIBTHBIX CHJIOBBIX JIMHUAX U B
JUHUSX yhpaBlieHuss u curHaimuzamuu TC, TMOMy4yaromMX JJIEKTPOINUTAHHE  OT
HU3KOBOJIBTHBIX pacnpeieIuTeNbHbIX  JJIEKTPUUYECKUX ceTei U CHUCTEM
ANEKTPOCHAOKEHUS TPOMBIILICHHBIX TPEANPUSITHI;

0) moBropsitomuxca K311, Bo3HUKAIOMKUX B OCHOBHOM B CHJIOBBIX JIMHUSX H
JIMHUSAX YIPABJICHUS U CUTHAJIU3ALMKU HA SJIEKTPUUECKUX MOJACTAHIUSAX BBICOKOTO (@blute
35 kB) u cpennero (6-35 kB) HanpsHKCHUS.

[Ipumeuanue — B cOOTBETCTBUM C YaCTOTAaMHU, paCCMaTPUBAEMBIMH B HACTOSIIIEM

cTaHjaapte, Bo3HMKHOBeHue nopTopstomuxcst K311 cBsizano co cpabaTtbiBaHneM

OJIHOTO OTAEJbHOTO BBIKIFOUATEIIS.

[lenpt0 HACTOSIIETO OCHOBOIOJIATAIOIIETO CTaHJapTa SBIISIETCS YCTaHOBJICHUE
TpeOOBaHUN TNOMEXOYCTOMYMBOCTH W OOILIEH OCHOBBI AJIsl OLIEHKHM B J1a0OpaTOPHBIX
ycIoBUsAX kKadecTBa (yHKuuoHupoBanus TC, mpeqHa3HauyeHHBIX JUIS MPUMEHEHHS B
KUJIBIX, KOMMEPUYECKHUX U MPOMBIIIJIEHHBIX 30HaX, & TAK)KE HA 3JIEKTPOCTAHLUSX.

CrangapT ycTaHaBJIMBACT:

- GOpMBI HCIBITATENIBHBIX HAMPSKEHUW U TOKOB;

CTEIICHU JKECTKOCTH HCHBITAHUI;

TpeOOBaHUS K UCIBITATEIbBHOMY 000PY/I0BaHHIO;
paboune MecTa ISl UCTIBITAHUM;

METOJIbI UCIBITAHUH.

Hacrosmuii craHgapT HE  yCTAaHOBIMBAET MCHBITAHUM, NPUMEHAEMBIX UL
koHkpeTHbIX TC wmnm cuctem. Ero rimaBHOM 3amadeii sBisieTcss obecrieueHue

N3nanue opurmanpHOE
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BCEX 3aMHTEPECOBAHHBIX TEXHUYECKUX KOMHUTETOB, pa3padaThIBAOIIMX CTaHIAApTHl Ha
OPOAYKIMIO, OOIMMHU  CCHUIOYHBIMU  JaHHBIMUA. TEXHMYECKHE KOMHTETHl IO
cranaaptu3anuu (win usroroButenn TC) HeCyT OTBETCTBEHHOCTh 3a BbIOOP BHUIOB U
CTENEHEN KeCTKOCTH UCTbITaHUH, npuMensaeMbix it TC.

Ycemanosnennvie nacmoswum cmanoapmom mpeoosanusi 00AHCHbL ObIMb NPUBEOEHDbL
6 cmanoapmax Ha TC konkpemmnoco euda u 6 mexHuueckou ookymenmayuu Ha TC.

Tpebosanus nacmosiue2o cmanoapma AeIAI0MmMes 00A3amenbHbLMU.

Cooepocanue cmanoapma MOK 61000-4-12-95  nabpano npsmeivm wpugpmom,
odononHumenvivle mpebosanus k cmandapmy MOIOK 61000-4-12, ompadsicarowue
nompeOHOCMU SKOHOMUKU CIPAHbL, - KYPCUBOM.

2 HopMaTuBHBIC CCBLIKH

B nacmosiwem cmanoapme ucnonv308ansl CCbLIKU HA Ce0yIoujue Cmanoapmoi.

T'OCT P 8.568-97 T'ocyoapcmeennas cucmema obecneueHus eOUHCmea usmepeHull.
Ammecmayus ucnvimamenbHo2o 060pyoosanus. OCHOBHbLE NONOIHCEHUS

T'OCT 13109-97 Snexmpuueckas suepeusi. Coemecmumocms mexHu4ecKux cpeocma
anekmpomaznumuas. Hopmvl  kauecmea  d1eKmpuueckol — IHepeuu 8  CUCmeMax
INEKMPOCHAOICEHUST 0OUje20 HA3ZHAYEeHUs

I'OCT 30372-95 / I'OCT P 50397-92 Coemecmumocms mMeXHU4ecKux cpeocms
anekmpomazHumuas. TepmuHvl u onpeoenenus

T'OCT P 51318.22-99 (CHUCIIP 22-97) Coémecmumocmbs mexHu4ecKux cpeocms
INEeKMPOMACHUMHAS. Paouonomexu UHOYCmMpUaIbHble om 06opydosarus
ungopmayuonuvix mexnonocu. Hopmol u memoowl usmepenuii

3 O0mme mNOJOKEHUSA

K3I1, BozneiictByromue Ha TC, MoryT HapymaTth HajexHyto paboty TC u cucrem.
C yueroM nepuoauyHocTH BO3HUKHOBeHUs K3II moapaznensroT Ha MoMexXH ¢ Mallod
yactoTod moBTOpeHUs: (onuHouHble K3II) u ¢ BBICOKOH YacTOTOW MOBTOPEHUS
(noBTopsiromuecs: K311, maukmn).

Onunounsle K3II Bo3zmelicTByroT Ha 1enu (mopthl nojkitoueHus kadeneit) TC B
pe3yapTaTe MpOLIECCOB KOMMYTAIIMM B CHUJIOBBIX JIMHMSIX W JIMHUSX YIPABICHUS U
CUTHANM3allud, a TaKkkKe MOJHHUEBBIX pas3psanoB. OIWHOUYHBIN Xapaktep u (dopma
3aTyXarolero Koyebanus sSBISAIOTCS HanOosee BaxkHbIMU npusHakamu K3I1 sToro Buna.

[TosTopstomuecst K311 Bo3nelicTBYIOT Ha 1enu (MOpThI moAkIoueHus: kademneit) TC
B pe3yJbTaTe MpPOLECCOB KOMMYTAIMU, CBSI3AHHBIX C MOBTOPSIOMIMMCS 3aXKUTaHHEM
ANEKTPUYECKON AYrd, TUINUYHBIX JISI SJEKTPOCTAHUMUA W AJIEKTPUUYECKUX MOACTAHIINI
BBICOKOTO M CPEAHETO HAMPSDKCHHS, a TaKXKe I MPOMBINIJIEHHBIX JJICKTPUYECKUX
YCTAaHOBOK 3HAUUTEIBHOW MOIIHOCTH. OTHOCUTEIBHO Malloe BpeMs HapacTaHus, ¢gopma
3aTyXamwmiero KojaeOaHus, BICOKAsT YacTOTa MOBTOPEHUS MOMEX M JUTUTEIBHOCTh MAuKH
SIBJISIIOTCS HanboJsee BakHbIMU TipusHakamu K311 atoro Buaa.
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TumoBeie  ¢opmer  K3II, npumensembix npu  ucneiTanuax 1C  Ha
MIOMEXO0YCTOMYMBOCTh, yCTaHOBJIEHBI B 6.1.1 u 6.1.2. CBenenust o BozHukHOBeHUHn K3II u
BbIOOpE BHJIa UCTIBITAHUI TPUBEICHBI B MIPHIIOKEHUH A.

TexHnueckne KOMMTETHI IO CTaHAAPTU3ALMM JOJKHBI YCTAaHOBUTH, KAaKOH U3
perilaMeHTUPOBaHHBIX B HacrtosimieM crtaHgapre BuaoB K3II cooTBercTByeT ycnoBusM
scrryaratuun - TC  m OPUHATH pEHIeHWEe O [PUMEHUMOCTH HCHBITAHUH Ha
ITIOMEX0YCTONYUBOCTb.

4 Omnpenenenust

B nacmoswem cmanoapme ucnonvzyromes mepmunsl, ycmanosienuvie ¢ 1'OCT
13109, T'OCT 30372 /T'OCT P 50397, a makaice cnedyrowue:

4.1 HTC — ucnplTyeMoe TEXHUYECKOE CPEJICTBO.

4.2 Tlopt - epanuya mexncoy TC u enewreli 21eKMPOMASHUMHOU CPeOOll (3aHCUM,
pasvem, Kiemma, CmolK Ces3U U m.n.).

43 CBa3p - B3aUMOJCIICTBUE MEXIY JJICKTPUUECKMMH LEMSIMHU, Meperada
SHEPTUU U3 OJHOU LIETH B IPYTYIO.

4.4  YcTpPOMCTBO CBSI3U — DJIEKTPUUYECKOE YCTPOMCTBO, MPEIHAZHAYCHHOE MIJISt
nepenaun K3II u3 onHOM Hienu B IpyTryio.

4.5 YcTpoiicTBO Pa3BA3KH — 3JIEKTPUUYECKOE YCTPOUCTBO, MPEAHA3HAUYCHHOE IS
MPEAOTBPAIICHUS] BO3JCHCTBUS Ha OOOPYIOBAaHHE WM CHUCTEMBI, HE TIOJBEpracMbie
ucnelTanusaM, K3II, momaBaempix Ha UTC.

4.6 Bpemss HapacTaHusi (JVIMTEJNbHOCTH (PPOHTA ) HMMYJbCA - HHTEPBAI
BPEMEHH MEK]ly MOMEHTaMH, KOI'/1la MTHOBEHHOE 3HaY€HHUE UMITYJIbCA BIIEPBBIE TOCTUTAET
10 1 90% nUKOBOrO 3HAYEHUS.

4.7 IMauyka (MMILYJIbCOB WJIN KOJe0aHMIi) - TOCIIEI0BATEIbHOCTh OTPAaHUYEHHOTO
YHClia OT/IEJIBHBIX UMITYJIBCOB WIIM KOJI€OaHUN OTPaHUYCHHON TTPOJOIIKUTEIILHOCTH.

4.8  Huskosonommuas  pacnpedenumenvhasl oneKkmpuieckas — cemv — —
pacnpeoenumenbHas — INEKMPUYECKAs — cemb  dHep2oCHAbxcalowe  OpeaHusayuu
(anekmpuyeckas cemov 00We20 HAHAYEHUs) UMY  HUBKOBOIbMHASL INeKMPUUECKAsl Cemb
nompebumens 31eKmMpudeckol 3Hepeul, NpeOHA3HAYeHHAs Ol NUMAHUS — PA3TUYHBIX
NPUEMHUKOB 2JIeKMPUUECKOU IHEPSUU 6 MeCmax UX pa3mMeujeHus.

5 CreneHu :KeCTKOCTH HCHbITAHHUH
Crenenn xectkoctd ucneiTanuid TC 1npu  BO3AEHCTBUM  OJMHOYHBIX H

noropsromuxcss K3II  Ha mopTel  3MEKTPONUTAHUS, CUTHAIbHBIE MOPTHI M IOPTHI
yIpaBlIeHUs IPUBEACHBI B Tabauuax 1 U2 COOTBETCTBEHHO.
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Tadmuna 1 - CreneHu )KeCTKOCTH UCHbITaHUM i1 OquHOYHBIX K311

Crenens xxecTkocTu | VcnbiTarenbHoe HamnpsbkeHne | VcmbiTaTenbHOE HAMpsHKEHUE
HcnpiTannit IIpU MOJAYE IMTOMEXH I10 CXEME IIpn nmomaye momexwu mo
“npoBoj — 3emiisi”’, kKB cxeMe
“npoBoa-nposon”, KB
1 0,5 0,25
2 1 0,5
3 2 1
4 4 2
X 1) CrieiajibHOE CreuuairHoe
1) o
OTKpbITasi CTEMEHb >KECTKOCTH HMCHBITAHUM, KOTOpas MOXET ObITh YCTAaHOBJICHA B
cranaprax Ha TC KOHKpETHOTO BHJIa M B TEXHUUECKON JokyMeHTauuu Ha TC

Tabmuia 2 - CTeneHu >KeCTKOCTH UCTIBITaHui i nopTopsitomuxcs K311

CreneHpb KECTKOCTH

HcneiTaTensHoe HAIps>KCHUC

HcneiTaTensHOE HAIps>KCHUC

HcnbiTanuii Opy Mojaye MOMEeXH Mo CXeMe [Tpu monaue momexu mo
“mpoBonx — 3emis”, KB cxeme
“npoBoa-mmpoBox’, KB

1 0,5 0,25
2 1 0,5
3 o 1) 1

4 B _

X 2) CrieiajibHOE Crenuanbroe

HcnbiTaTenpbHoe HaNpssKeHUE yBeaW4yuBaroT 10 2,5 kB
MPUMEHSEMbIX Ha 3JICKTPUUYECKUX MOJACTAHIUSIX.

npu ucnsitanusax TC,

OTKphITasi CTEMEHb JKECTKOCTH HMCIBITAHWH, KOTOpas MOXET OBITh YCTAaHOBJICHA B
cranaprax Ha TC KOHKPETHOrO BU/Ia M B TEXHUYECKON JOKyMeHTauuu Ha TC

JInst TOpTOB  2JIEKTPONMUTAHUS, CUTHAJIBHBIX MOPTOB M MOPTOB YIPABJICHUS MOTYT
OBITh YCTAHOBJICHBI PAa3JIMYHBIC CTEMEHU YXECTKOCTH HCMbITaHUH. CTEeneHu >KECTKOCTH
WCIIBITAHUN, YCTaHABIMBAE€MbIE NJii TIOPTOB DJJICKTPOIUTAHUS, HE JOJKHBI TPEBHIIIAThH
CTEMNEHHU KECTKOCTH UCTIBITAHUH /IJII CUTHAJIBHBIX TIOPTOB U MOPTOB YMPABJICHUS OoJiee YeM
Ha OJIHY CTYIICHb.

[IpruMEeHUMOCTh IBYX UCHBITAHUNA OJHOBPEMEHHO - Ha YCTOMYHMBOCTH K OJMHOYHBIM
K3I1 u nosropstomumess K3I1 - nomkna ObITh ycTaHoOBIeHa B craHgaprax Ha TC
KOHKPETHOT'O BU/JIA.

[Topsinok mpoBenenust ucnbitTanuii s K3I1 kaxkmoro Buaa ykazan B 8.2.

CeneHust 0 BIOOpE CTEIMEHEH JKECTKOCTH MCIBITAHUN MPUBEIEHBI B MPUIOKCHUH

6 MHcnbiTaresbHOE 000pyIOBaHHE

6.1 HcneiTatenbHble reHEpaTOPbI

Hacrosmmii paszzmen ycTaHaBiuBaeT TpeOOBaHMSA, SBISAIOIIUECS OOUIMMH IS
UCHBITaTeNbHBIX TeHepaTopoB (MI7) onuHouHbIX 1 noBTopstomuxcs K3I1.
4
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Jononuurensubie TpeboBanus k U™ kaxxaoro Buna npusenensl B 6.1.1 n 6.1.2..

NTI" nomxHbl OBITH CIOCOOHBI (YHKIIMOHUPOBATH B PEKUME KOPOTKOTO 3aMbIKaHHUSI.

Breixoq UI' He nomkeH ObITh 3a3eMJIEH U BEIUYMHBI €MKOCTH MEXIY KaxIbIM
BBIXOJHBIM 3axuMoM UI' 1 3a3emieHueM I0KHBI pa3nudarbess MeHee 4yeM Ha 10 %. Oto
YCJIOBHUE TMOJJICKUT BBIMOJHEHUIO TIPH IMOJadye MOMEXU Ha CUTHAJIbHBIE TOPTHI U MOPTHI
yopaBiaenuss  UTC mo cxeme “npoBOA-TIpoBOA~” U HE SABISETCA HEOOXOIUMBIM MpU
BO3JICUCTBUM MOMEXH Ha MOPTHI IEKTPONUTAHUSA U MPU MOJAYEe MOMEXU Ha CHUTHAJIbHBIE
MOPTHI U TOPTHI YIIPABJIEHUS M0 CXEME “IIPOBOI-3€MJIS .

Ecmu Beixog UI' 3a3emiieH, MPOBOAAT MEPOIIPUATHS B COOTBETCTBUU C 8.2.

B UI' pgomxHBl OBITH NPEAyCMOTPEHBI MEphl IO MPEAYNPEKICHUIO SMHUCCUU
3HAYUTENBHBIX MTOMEX, KOTOPHIE MOTYT OBITh CO3[JaHbl B AJEKTPUUECKOW CETH WM MOTYT
MOBJUATH HA PE3YJIbTaThl UCIIBITAHUI.

CBeneHust 0 3HAUEHUSIX BBIXOAHOTO conpotuBieHus VI' mpuBeaeHbl B MIPUIOKEHUH
B.

6.1.1 Xapakrepuctuku UI' ogmnounbix K3II

NT" oqunounbiX K311 1omkeH MMETh CIEAYIOINE XapaKTEPUCTHKU:

Bpemst HapacTaHus HANIPSKEHUS

(TIEPBBIM TTHK), MKC ..uvvveeeirieeniiieeenieeesieeeeeieeessneeesnaneens 0,5+ 20 % (pexum

XO0JIOCTOTO XO/1a)
(conpomuenenue naepysxu 6oaee 10 kOm)
Bpems napactanus Toxa (mep-
BBIF TTHK), MKC.....eceeuveeeeiureeeenreeeeneeeeniseeeeesseeesesseeesessesennns £ 20% (pexum
KOPOTKOTO 3aMBIKaAHUS)
(conpomusenenue nazpysxku mernee 0,1 Om)

YacTora KOMEOaHUM, KIT[ .....oooovviviiiiiiiiiiiiiiiiiiiiiiiieeeens 100 + 10%

Crenensb 3aTyxaHus (yMEHbILICHHE

aMILTUTYAbl KaXKJI0TO MMHUKA MO OT-

HOIICHUIO K MPEIBIAYIIEMY TTUKY), %0 woovcvevreiiiiieiiieeene 60 = 10

Yacrtora moBTopeHust K31, 1/ MHH.........cceevvrvviereenreennne, (1-60)+ 10%

BrixomHOE COMPOTUBICHUE, OM ...ooooevvieeiiieeeiiieeeiiee e, (12, 30, 200) +20%
(u3mMeHnsieTcs nepe-
KIIFOUATEJIEM )

HarmnpsikeHne B pexxnMe X0JIOCTOTO X0/1a
(MUKOBOE 3HAUCHUE) KB......ooiiiiiiiiii, (0,25-4) + 10%

Tox B pexxuMe KOPOTKOTO 3aMbIKaHUS
(MUHUMAaIBFHOE TUKOBOE 3HA-

yenue), A, s U ¢ BeIxoa-

HBIM COINPOTUBIICHUEM:

12 OMuciiiiiiiiiiicccceeee 333 £20%
30 OMuueiiiiiiiieeeeecee e 133 £20%
200 OM..cooiiiiiiiieiieeeeeceeee e 20 +20%

Juana3on u3MeHeHus ¢a30BOro CABUTA MEXTY
HanpspbkeHusMu WD u cetu anexTponuTanus
C IUCKPETHOCTBIO 10 Ipasl., TPAI-...ccovviriiriiiiieiiiiiie e 0-360
(noepewinocms ycmanosku + 5 2pao)
)
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[TonsspHOCTH MEPBOTO MOJTYyTIE-
PHOJIA TIOMEXH . ...cueeeenireenureenireeniteesseesteenuseesaneesneesseesneenns [TonoxutenbHast
Y OTpHUIlaTEeIbHAS.

TunoBas gopma onunouHoi K3II (HanpspkeHHe B peskUMeE XOJ0CTOro X0Aa U TOK B
pEeXHME KOPOTKOIO 3aMblKaHMs) NpUBEIEHA Ha puUCyHKe 1, cTpykTypHas cxema WIT
onuHouHbix K3II - Ha pucyHke 2. 3HaueHus BbIXOJHOro compotusieHuss WL npu
IIPOBEJICHUY UCIBITAHUI YCTAaHOBJIEHBI B 8.2.

6.1.2 Xapaxrepuctuku HUI mosTopsitoutuxcs K311

UI" nostopsirommxcss K311 gomkeH MMETh Cleayonme XapakTepUCTUKH

Bpems HapacTaHus HaNpsOKEHUS

(TICPBBIM TTHIK), HC...veeeuvveeeerereeenereeeesereeesseesesseeessseeesssseeensseenns 75+ 20 %
YacToThl KOTEOAHHM, MIL.....eeveeiiiiiiiiiiieeeeceeeeeee e 0,1+ 10 %
1 +10%

Yacrora nopropenus K311, I'm................... 40 +£10 %

MIPH 9aCTOTE
koneb6anwmii 100 kI,
400+ 10 %
IIPH YacCTOTE
Kojsiebanuii 1 Mrig
JlomoHUTEIbHAS YaCTOTa [TOB-

TopeHUst K3II, TI..ccccviiiiiiiiiieeeeeeeee e, Yacrora xonebanuii B K11,
yMHO)keHHas Ha 0.4,
(cm.8.2.2):

CTETICHD BATYXAHUST «.vvveeeeeerreeeeesnrrreeeeannrreeeesnsnnseeeeanns VMeHblIIeHH e ITMKOBOM

BCIIMYHHBI MCXKAY TPCTbHUM
1 MICCTBIM MECpUOJaMHU

Ha 50 +£10 %
JITUTEITEHOCTD MAYKH, C, HE MEHEE. .....cccceruvrreeeeeeirreeeeeenneeennnn 2 £10%
BrIx0o1HOE COMPOTUBICHHUE, OM.....ccveviieiiiieeiiieeeieeeeieee e 200 +20 %
HarmnpsikeHne B pexxrMe X0JI0CTOTO X012
(MTMKOBOE HAIIPSKEHHME)KDB......cviiiiiiiiiiciicie e, (0,25-2,5)+10%

[TonstpHOCTH MEPBOrO MOJIYNEPUOIA
TIOMEXH...cuvreeeniieeennteeenteeeeiteeesinneeeaneeesanneeesanaeeeaneeesnnneesnanee ITonoxxurenbHas
Y OTpULATENIbHAS.

TunoBas ¢opma mnostopsitomeiics K3II mpuBenena Ha pucyHKe 3, CTPYKTypHas
cxema UI" mosTopsitomuxcs K311 - Ha pucynke 4.

Hanpsowcenue u  nanpsascennocms — noas — UHOYCMPUATBHBIX — PAOUONOMEX,
cozoasaemvlx ekatouenHviM M7 oounounvix u nosmopsaowuxca K3I1 npu omcymcmeuu
eenepayuu K3II, ne donorcna npesviuiams 3navenutl, ycmanognennvix ¢ ' OCT P 51318.22
o151 0bopyoosanus kracca b.
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6.2 IlpoBepka xapaktepuctuk MI' K3II

Jlnst obecnieueHns BOCIIPOU3BOAMMOCTHU UCIIBITAHUM C IPUMEHEHHEM pa3auuHbix UIT
K3II naubonee cymiectBeHHbIe XapakTepucTuku I 10KHBI OBITH MTPOBEPEHBHI.

[IpoBepke COOTBETCTBUSI 3HAUCHMSIM, yKazaHHbIM B 6.1.1 u 6.1.2, momnexar:

- BpeMs HapacTaHusl (HalpsHKEHUS U TOKa);

- 4acTOTa KOJcOaHUM;

- CTENIEHb 3aTyXaHUs;

- 4acTOoTa NOBTOPEHUS;

- HaIpsHKEHHE B PEKUME XOJIOCTOr0 X0/a;

- TOK B pE€KHME KOPOTKOTO 3aMBbIKAHMUSI.

[IpoBepka MOXET OCYIIECTBISATHCS C MPUMEHEHHEM MPOOHWKA HAINpPSKEHUS WIN
ToKa U ocuwuorpada ¢ monocoi mpomyckanusi He meHee 20 MI'l, obecnednBaromux
HEO0OXOUMYIO MOTPEIIHOCTh arTectanuu MI.

U’ K3II oonocen 6vimv ammecmosarn no IT'OCT 8.568. Ilpu ammecmayuu
onpeoensiom OelicmeumeinbHvle 3HaueHus ecex xapakmepucmux M K3II, yxazaunvix 6
6.1, eKknOUasA HANPAN*CEHUE U HANPAHCEHHOCTb N0 UHOYCMPUATLHBIX PAOUONOMEX.

6.3 YcTpoiicTBO CBSA3HM/Pa3BA3KU

YCTpOoMCTBO CBSI3U/pa3BA3KH, C OJHOM CTOPOHBI, O0ECTIEYMBAET BO3MOXKHOCTH
IIOAA4YM HCIBITATEIbHOTO HANPSDKEHUS IO CXEME “NPOBOA-NPOBOA” WIH “NPOBOA-3EMIISA
Ha MOPTHl 3JIEKTPOINUTAHMS, CUTHAJIbHBIE TTOPTHI U NopThl yrpasienuss WTC, u ¢ npyroi
cTOpoHbI, WucKkitoyaeT Bo3zaeiicteue K3II wa BcmomoraTtenbHOEe 000pydOBaHUE,
MPUMEHSIEMOE TPU NPOBEIECHUU HUCHBITAHUN. YCTPONCTBO CBSI3U/Pa3BS3KM HE JIOJKHO
OKa3bIBaTh CYLIECTBEHHOI'O BJIMSHUSA HA yCTaHOBJIEHHbIE nmapameTpsl UI', Hampumep, Ha
rapameTpbl TOKA.

TpeOoBanus, sBIsAOMIMECS OOMMMM A8 YCTPONCTB CBSI3W/pa3Bsi3KM  MpU
BoszevictBun K311 Ha TOPTHI 2JE€KTPONUTAHUSI, CUTHAIBHBIE ITOPTHI U MOPTHI YIPABJICHUS,
MIPUBECHBI HUKE; JOMOJHUTENbHBIE TPEOOBaHMs yCcTaHOBIIEHHI B 6.3.1 11 6.3.2.

VYCTpoiCcTBO CBSI3M JOKHO MMETh CIEAYIOIIME 3HAYEHHUs EMKOCTH CBSI3M B
3aBUCUMOCTH OT BBIOPAHHOTO MNP UCHBITAHUAX BbIXOAHOTrO conpotusienus UI" K3I1:

- 0,5 Mx® mis BeixogHoro compotuBieHus 200 Owm;

- He MeHee 3 MK® qs BbixogHoro conpotusieHus: 30 Ow;

- He MeHee 10 MK®D 111 BBIXOAHOTO CONPOTUBICHUA 12 OM.

[Ipy yka3aHHBIX 3HAYEHUSX E€MKOCTH KOHJeHcaTopa cBa3u ocnabinenue K3II B
YCTPOWCTBE CBSI3M JIOJHKHO ObITH MeHee 1 1b.

B HekoTOphIX ciayyasx KOHACHCATOP CBSA3M 3aMEHSIOT YCTPOICTBAMHU CBSI3M MHOIO
TUIA, TAKUMU KaK ra30Bbl€ pa3psIHUKU, KPEMHUEBbIE AUOBI U T.JI.

Tpebosanusa Kk  npumeHsemMvlM NpU UCHLIMAHUAX  HA ycmouuusocmv K K311
VCMPOUCMBAM C8A3U  UHBIM, YeM YCMPOUCMBO eMKOCMHOU CEA3U, YCMAHAGIUBAIOM 6
cmanoapme Ha TC xonxpemHoeo suoa.

VYCeTpoicTBO CBA3H/Pa3BA3KHU JTOKHO UMETh 32KUM 3a3€MJICHUSI.

[TpoBepka XapaKTEpUCTHK YCTPOMCTB CBSI3W/pa3BA3KH, YCTAHOBIEHHBIX B 6.3.1 u
6.3.2, JIOJDKHA OCYIIECTBISITRCSA C MPUMEHEHHEM MPOOHMKA HANPSDKEHUS WIM TOKa U
ocmutorpada ¢ mosocoit mpomyckanus He MeHee 20 MI'i win Apyrux M3MEpUTEIIbHBIX

npubopoB, 00ecneurnBaOIUX HEOOXOAUMYIO TOTPEITHOCTh ATTECTAIIHH.
7
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Yempoiicmeo cesazu/pazeésasku donoicno 6vimo ammecmosgano no I'OCT 8.568. Ilpu
ammecmayuu  Onpeoensiom  Oelucmeumenvhvle  3HAYEHUs  6cex  Xapakmepucmux
YCmMpoUcmea ces3u/pa3eazku, ykasauuvix 6 6.3.1, 6.3.2.

6.3.1 VYcrpoiicTBO CBSI3W/pa3Bsi3KU JIsl IOPTOB AJIEKTPOINUTAHUS EPEMEHHOTO U
MIOCTOSIHHOTO TOKa

XapakTepUCTUKU YCTPOMCTBA CBSI3U/Pa3BsI3KU JOJIKHBI OBITH CIEAYIOLIUMHU:

OcnabneHne MOMeXu B YCTPOWCTBE Pa3BsI3KU MPH MOJaue

MO cCXeM€ “TIPOBOI-3eMIIA” , 1B, HE MEHEEC.........ccoeeeerreeerreeeniieeenireeneeennennes .20
OcnabneHue NoMexu B YCTPOMCTBE Pa3BA3KU MPH Mojayde
0 CXEM€ “‘TIPOBOJI- MPOBOJ” , 1B, HE MEHEE........covevrreeeerrireeeeniivrenneeennnnn .30
OnexTpuyeckasi IPOYHOCTh U30JISLUU KOHJCHCATOPOB CBSI3U
IPpU UCIBITAHUM UMITYJIbCHBIM HanpsbkeHueM 1/50 mke, kB, He meHee..............5
TOK HATPY3KH ..cvveriveniiiniieniee et e ieeieesieeseesieesiesieee e e e e e e e e e e .. COOTBETCTBYET
HOMUHAJIBHOMY
notpedsieMoMy
toky UTC
L 07 (03 (01 1 T USRI 1 wmn 3

(B 3aBUCHUMOCTH
oT TpeOOBaHuU).
6.3.2 YCTpOHCTBO CBSI3U/Pa3BsI3KH JIJIsl CUTHAJIBHBIX TTIOPTOB M TIOPTOB YIIPABJICHHUS

Y CTpOoMCTBO CBSA3W/Pa3BsI3KU JTOHKHO UMETh TE )K€ XapaKTePUCTUKH, YTO YKa3aHbI B
6.3.1, co cienyroumM OTINYUEM:

Ocna0yieHre TOMEXH B YCTPOMCTBE pa3BsI3KU

MIpH T0Jjaye M0 CXeMaM “poBOA-3eMIIs U “NIPOBO/I-

MPOBO, M1, HE MEHEEC.....uuueeeeiiiiiiiieeiiiiiieeeesaaitteeeessntre e e e s snnree e s s snnbneeeeeas 30

3aTyxaHue, BHOCHUMOE YCTPOWCTBOM pa3BsI3KM IPH MUHUMAJIBHOM 3HAYCHHUH
OoCJa0JeHUs IIOMEXH, MOXKET OBITh HEJOCTATOYHBIM JIJI1 3alUThl BCIIOMOTaTEIbHBIX
HWCTOYHUKOB CHUTHAJOB, B CBSI3M C Y€M MOTYT OBITh HEOOXOAUMBI JTOMOJIHUTEIIbHBIC
3allUTHBIC YCTPOUCTBA (cM.7.2).

YCTpOMCTBO CBS3U/pPa3BsA3KM MOXKET KOHCTPYKTHBHO COCTOSITH M3 OTACIBHBIX
0JIOKOB HMJIM MPEACTABIIATh COOOM €TMHYIO KOHCTPYKITHIO.

7 Pa0ouee MecTO IJS HCOLITAHUINI

Ha pabGouem wMecte [uisi WCHOBITAHUN JIOJDKHO HAXOAMTHCS — CIENYyIOIIee
o0opyI0BaHuUE:

- IJTaCTHHA 3a3E€MJICHHS, IPOBOIHUKH 3a3EMJICHHUS;

- UTC,;

- UT K3IT;

- I3MEPUTEITbHBIC TPUOOPHI;

- YCTPOMUCTBO CBSI3U/PaA3BSI3KHY;



I'OCT P 51317.4.12-99 (MDK 61000-4-12-95)

- BCIIOMOTaTeIbHOE 000PYyI0BaHUE.
CxeMbl paboyux MeCT JUisl UCHBITaHUN HAacTONBHBIX TC mpHUBEIEHBI HA PUCYHKE 5,
HarnoibHbBIX TC - Ha pucyHke 6.

7.1 3azemnenue

[Ipu npoepenun wucnbiTanuii MTC nomxkHO OBITH MNOJAKIIOYEHO K CHCTEME
3alIUTHOTO 3a3€MJICHUSI B COOTBETCTBUM C TeXHUYECKOU nokymeHTauuert Ha UTC u
TpeOOBaHUAMHU K 3a3€MJICHUIO UCIIBITATEILHOTO 000PYAOBAHMUS.

3amuTtHoe 3azemsienne WIT K3II, yctpoiictBa cBsi3u/passssku, WUTC u
BCIIOMOTaTEILHOTO 000pyAOBaHUsI Ha paboueM MecTe JUIsi HCHBITAHUI OCYIECTBIISIOT
C HCIIOJIb30BAHMEM IUIACTUHBI 3a3€MJICHHSI WIIM IPOBOJHUKOB 3a3€MIICHHUSI.

YacTabie TpeOoBaHus npuBeAeHs B 7.1.1 u 7.1.2.

7.1.1 IlimacTrHa 3a3eMIIeHUS

Ecnu ucnonb3yercss IuiacThHa 3a3eMIICHHS, OHA JIOJDKHA MPENCTaBIATh COOOMU
MEIHBIM WJIM aIIOMUHUEBBIM JUCT ToimuHod He MeHee 0,25 mm. Jlomyckaercs
MCIIOJIb30BATh IPYyTrUe METaJIbl, HO IIPH 3TOM TOJILIMHA JIUCTA JOJIKHA ObITh HE MeHee 0,65
MMm. UTC u BcomorarensHoe 0OOpYyJIOBaHHE pa3MeNaloT Ha IJIACTUHE 3a3eMJICHUS U
COEJINHSAIOT C HEH.

MuHuManbHble pa3Mepbl IJIACTUHBI 3a3€MIJIEHUSI JIOJDKHBI COCTaBiATh 1 X 1 M.
@akTnueckue pasmepsl 3aBucaTt or pasmepoB MTC. Ilmactuna 3azemiieHHMsT  JOJDKHA
BhICTYMATh 32 KOHTYp U TC u BcmomoraTenbHOro o6opynoBanus He meHee yeMm Ha 0,1 M ¢
Ka)XJI0M CTOPOHBI.

[InactuHa 3a3emieHUs  JODKHA OBITh COEJWHEHA C CHUCTEMON 3al[UTHOTO
3a3eMJICHUS UCTIBITATENIbHOM JabopaTopun (CM. pUCYHKHU 7a - 14a).

7.1.2 IIpoBOJHUKY 3a3eMIICHUS

Ucneiranus nHactonbHbIX UTC MOTyT OBITH TIpOBENIEHBI 0€3 TPUMEHEHHUSI MJIACTHHBI
3a3€MJICHHSI, €CJIM 3TO HEOOXOAMMO MO TpeOOBaHUSAM 0€30MaCHOCTH, YCTAaHOBJIEHHBIM JUIS
HUTC. B »TomM cinydae HEOOXOIUMO OOECIeUYnTh, YTOOBI TOKH, BO3HHKAIOIIWE IPHU
BozneiictBun K3II, He mnpoxomunu Obl MO TPOBOJHUKAM (BKIIOYasi  MPOBOJIHHUKHU
3alIMTHOTO 3a3eMJIEHUs), OOIKMM C JpyruM oOOpYAOBAaHHEM, MPUMEHSIEMBIM IPHU
ucnelTaHusX. [ BeIMOAHEHUs 3Toro TpedoBanus Tpu ycrporcrsa - UI' K311, ycrpoiictBo
cBs3u/paszBsizku U UTC nomxHBl OBITH MOAKIIOYEHBI K CHUCTEME 3alIUTHOTO 3a3€MJICHUS B
oOmieil Touke, a UMEHHO, B TOYKE MOAKIIOYCHHS MPOBOJAHUKA 3a3eMJICHUS K 3aXKUMY
3a3eMJICHUST YCTPOMCTBA CBA3M/pa3Bs3ku (pucyHku 760 - 146). Heo6xoaumo Takxke, 4TOOBI
MpU MOJKIIOUYEHHOM K cucteMme 3amuTHoro 3azemiieHust koprnyce WIT K3II Beixon UT
OBLIT HE3a3eMJICHHBIM.

7.2 UTC

NTC nomxHO OBITH YCTAaHOBJICHO M MOJIKIFOYEHO K CETH IJICKTPONUTAHUS U JIMHUSM
YOpaBJEHUS U CUTHAJIU3AIlMU B COOTBETCTBUM C TeXHUUYECKOW nokyMeHrtauueil Ha WUTC.
Paccrosane mexny MUTC u moObMH TIPOBOISIIMME MpeaMETaMH (HampuMep, CTeHaMU
SKPAaHUPOBAHHOIO MOMEIICHHS), HUCKIIIOYasl IUIACTUHY 3a3€MJICHHS, JOJIKHO COCTaBJISATh
He menee 0,5 M. Llenu anexTponutanus u BBoja-BeiBojia UTC MOMKHBI OBITH TIOIKITFOUEHBI
K DJJIEKTPUYECKOW CEeTH, JIMHUSM YIOPaBJICHHUS M CUTHAIM3ALUM  4Yepe3 YCTPOMCTBO
CBSI3U/Pa3Bs3KHU. B Ka4yeCcTBE HCTOYHUKOB CHTHAJIOB, 00ecIeunBaroInX

¢yuakumnonuposanne UTC, nomyckaercsi npuMeHEHHE UMUTATOPOB.
9
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Jns ocnabneHus BIMSHUS MMOMEX HAa MCTOYHUKH CUTHAJIOB, NMPU HEOOXOIUMOCTH,
MPUMEHSIOT (PUIBTPBHI.

[Ipy ucCHBITaHUAX HCIONB3YIOT CHJIOBBIE W CHTHaJbHbIE KaOeinHu, MMEIOIIHecs B
coctae UTC wim npenycMoTpeHHble TeXxHHYeckou aokyMeHTanuert Ha UTC. Ilpu
OTCYTCTBUM TpeOOBaHUM K KaOelsaM MPUMEHSIOT HEIKPAHUPOBAHHBIC KaOeau, MPUTOIHbIE
10 YCJIOBUSAM MPOXOKICHUS CUTHAJIOB.

YeTpoicTBO CBA3U/pa3BsA3Ku JOMKHO ObITh coequHeHo ¢ MTC kabenem aimuHo# 1 M.

Jlunuu cBs3u  (mepedaud JaHHBIX) JIOJDKHBL ObITh monkimodeHsl k UWUTC c
WCIIOJIb30BAHUEM IPEIHA3HAYEHHBIX JIJISl 3TOTO Kadesel, mpeyCMOTPEHHBIX TEXHUYECKOMN
nokymenrtanuen Ha U'TC; ykazanHble kabenu MpoKIaIbIBalOT HaJ INTACTUHOM 3a3eMJICHHUS C
IPUMEHEHUEM U30JSIIUOHHBIX onop TonmuHon 0,1 M Ha jnuHe He meHee 1 m ot UTC.

YactHple TpeOOBaHUSA NMPH HUCHBITAHUSIX HACTOIBHBIX U HamoJbHbIx UTC
IPUBEJECHBl HUKE:

a) nacroisHble UTC

Hacronsnpie UTC ycranaBnuBaroT Ha aepeBsHHOM ctoiie Bbicotor 0,8 M. UTC u
Kabenmu JOKHBI OBITh M30JIMPOBAHBI OT TUTACTHHBI 3a3eMJICHUS (TIPH €€ MCIOJIb30BAHUH)
M30JISIIUOHHOW MpOKIagKond Toimuuod 0,5 Mm. UTC, mnoxakiroyaeMble K CHCTEME
3aIUTHOTO 3a3eMJICHUsI KabelleM 3JIEKTPONUTaHus (HampuMmep, TEPMUHAIBI, MOHUTOPHI U
T.J.), TOJDKHBI OBITH 3a3€MJICHBI C TIOMOIIBIO TMPOBOJHUKA, MOJIKIIOYAEMOTO K 3aKHMY
3a3eMJICHUS YCTPOMCTBA CBSI3U/Pa3BI3KH.

Cxema pabGoyero mecrta sl HUCHbITaHUM HacTONbHBIX TC ¢ HCMONB30BaHUEM
IJTACTHHBI 3a3€MJICHHUST TIPUBEICHA HA PUCYHKE 5.

6) wamonbHbie UTC

[Ipu ucnonp30BaHUM TIACTUHBI 3a3eMieHus HanolbHble UTC u kabenu MOJBKHBI
ObITh M30JUPOBAHBI OT HEE W3OJMSAIUMOHHONW omopoit TommmuHoi (0,1 =+ 0,01) wm.
N3onsmmonnasi onopa MokeT ObITh BbIMOJHEHa u3 cyxoro nepeBa. UTC momxkHO OBITH
MOJKIIFOYEHO K CHUCTEME 3allUTHOIO 3a3€MJICHUS B COOTBETCTBUU C TEXHUYECKOU
nokymenrtauueir Ha UTC. Kopnyc UTC nomkeH ObITh MOAKIIOYEH K CUCTEME 3aIIUTHOTO
3a3€MJIEHUS TPOBOJHHMKOM 3a3€MIICHUS MHUHUMAJIBHOW [UIMHBI, COEAUHSIOIIAM 3aXKUM
3azemiieHus UTC ¢ 3axuMoOM Ha IJIacTHHE 3a3eMJICHHsS. J[OMOJHHUTEIBLHOE 3a3eMIICHHUE
UTC ue nonmyckaercs.

Cxema pabouero Mecta id HCHbITaHWN HamoiabHbIX WMTC ¢ ucnonbs3oBaHHeM
IJJACTUHBI 3a3€MJICHUSI TIPUBEJECHA HA PUCYHKE 6.

7.3 YcTpoicTBO CBA3M/pa3BA3KU

VYCTpolCTBO CBSI3U/Pa3Bs3KM  JIOIDKHO OBITH pa3MENIeHO B HEMOCPEACTBEHHOU
ommzoctu ot UTC u coegmreno ¢ UTC mnpoBomnmkamu mHOW 1 M. YCTpOHCTBO
CBSI3W/Pa3Bs3KA  JIOJDKHO OBITH TOAKIIOYEHO K TIJIACTHHE 3a3eMJICHUS TPOBOJHUKOM
3a3eMJICHUS MUHUMAJIbHOM JJTUHEI.

NTC ucnbIThIBaIOT ¢ KabeneMm snekTponuTanus niuuHoil 1 M. Ecnu qnunHa xaOens
npeBbImaeT 1 M, JOMyCKaeTCs W3JIMINCK JIMHBI KaOemsl pa3MeniaTh B BUJE IJIOCKOMN
katymku nuametpoM 0,2 m Ha BeicoTe 0,1 M HaJ MIIOCKOCTBIO 3a3€MJICHUSL.

HUTC, cHaOxeHHbIE HECHEMHBIMH KaOEIIMHU, HCHBLITHIBAIOT C HMEIOIUMUCT
KaOeJIsIMH.

10



'OCT P 51317.4.12-99(M3K 61000-4-12-95)

HUTC, cHabxeHHbIE CHEMHBIMA KaOEIsIMHM, WMEIOIIMMU pPa3beMbl Ha KOHIIAX,
IPETYCMOTPEHHBIMU TEXHUYECKOW JokyMeHTamued Ha TC, HCHBITHIBAIOT ¢ KaOelsMmu,
YKa3aHHBIMU B TEXHUUYECKON MOKyMeHTauuu. Ecnu B TexHuueckoi nokymeHTtanuu Ha TC
MPEeAyCMOTPEHO MpUMEHEHHWE KalOened pa3nuyHOM JIMHBI, MPUMEHSIIOT Kalenu
MUHUMAQIBHOM JIJTUHBI.

7.4 UI' K311

NTI" K311 pa3memniaroT B HEMOCPEACTBEHHOW OJM30CTH K YCTPOMCTBY CBSI3H/Pa3BI3KU
u coenuHsoT ¢ HUM KabeneM miuHou 1 M. I K311 coeuHAIOT ¢ MIacTUHON 3a3eMIIEHUS
B MecTe pacnonoxenus MU' wim cCOequHSIOT C 3alIUTHBIM 3a3€MJICHUEM HCIBITATEIbHOM
nabopaTopuy MPOBOJHUKOM MHUHHUMAJIBHO BO3MOKHOU nimuHbl. [Ipu Bosnerictun K311 Ha
MIOPTHI CBSI3M PYKOBOJICTBYIOTCS TOJIOKCHUSMH, TPUBEICHHBIMA B 8.2.1 B).

8 MeToabl HCNBITAHUI

HcnplTaHus BKIFOYAKOT:
- MPOBEPKY yCIOBUM UCIBITAHUN B UCHIBITATEIBLHON TaO0OpaTOpUH;
- IpeJBapUTENbHYIO IPOBEPKY KadecTBa (pyHKIonupoBanus UTC;
- IIPOBEJICHUE UCTIBITAHU;
- OLICHKY PE€3yJbTaTOB UCIIBITAHUM.

8.1 VYcioBus UCHBITAHUN B UCIIBITATENHLHOM TAOOpaTOPUU
UToO6BhI MUHUMHU3UPOBATH BIUSHUE OKPY>KAIOIIEH Cpe/ibl Ha pe3yabTaThl UCIIBITAHHM,
WCTIBITAHUS JIOJDKHBI OBITh TIPOBEJCHBI B KJIMMATHUYCCKHX YCIOBHUAX U B YCIOBHUSAX
AJICKTPOMArHUTHOM OOCTaHOBKH, YCTaHOBJEHHBIX B 8.1.1 u 8.1.2.
8.1.1KnumaTuyeckue ycnoBus
Hcnoimanus na coomsemcemeue mpebo8aHusM HACMOAUE20 CIanoapma npogoosim
npU HOPMANLHBIX KAUMAMUYECKUX YCLOBUAX!
-memnepamype oxpyicaiouezo ozoyxa (25 + 10) °C;
- omHocumenvbHou enadxcHocmu 6030yxa 45 - 80 %;
- ammocgepnom oasnenuu 84-106,7 klla (630 - 800 mm pm. cm.),
eciu uHvle mpebo8anus He ycmauosnenvl 6 cmanoapmax Ha epynnel TC wumu TC
KOHKPemHo2o 8uoq.

8.1.2 DnekTpomMarHuTHas 00CTaHOBKA
DneKTpoMarHuTHasi 0OCTAaHOBKA B MCIIBITATENIBHON TaOOPATOPUU HE JIOJDKHA BIUSATH
Ha pe3ynbTaThl UCTIBITAHUH.

8.2 IlpoBenenue ucnbITaHUN

HcnbiTaHus  OpoBOASAT B COOTBETCTBUM € NPOTPAaMMOM  MCIBITAHUU,
npenycMaTpuBaroniel mpoBepky kadectBa ¢pyHkiuonupoBaHusi UTC B cOOTBETCTBUM CO
ctannapToM Ha TC KOHKPETHOTO BUJAa WM, IPU €ro OTCYTCTBHM, C TEXHUYECKOU
nokymeHnrauueir Ha TC. UTC UCIBITBIBAIOT B pexxuMe (QYHKIMOHHPOBAHHMS,
MPEAYCMOTPEHHOI0 B TEXHUYECKOM TokyMeHTauu Ha TC.

[IporpamMma npoBeeHUs UCIIBITAHUI [TOJDKHA YCTaHABIIUBATh:

- BUJ] UCIIBITAHUH;
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- CTENIEHU )KECTKOCTHU UCIIBITAaHUI;

- tun UI' K3II u 3Hadenuss BbIxojmHOro compotuBieHus WD anga ucneitanuit
Ka)XXJ0T0 BUJA;

- mosipHOCTh K311 (HeoO6X0oauMbl 00€ TOJISIPHOCTH);

- yucio BoszaerctByromux K3IT;

- IPOJIOJKUTEIIBHOCTD UCTIBITAHUM;

- noptel UTC, mojyexaiine UCbITaHUSIM;

- cxembl mogaun K311 (“mpoBoj - 3eMis”, “mpoBOJ - TPOBOA”, MEXAY KOPITyCaMu);

- nocnegoBatenbHOCTh ogaun K3I1 na mopter UTC;

- (azoBble yriapl MOJa4M TOMEXHM HA TOPTHI DJIEKTPONUTAHUS (TOJBKO JJIS
onuHouHbIx K3II);

- TpelacTaBUTENbHBIE pekuMbl QyHkIMoHupoBanus UTC;

- COCTaB BCIIOMOTATEIbHOI0 000pyA0BaHUSI.

WcnbiTaHus TPOBOJAT IPU HOMUHAIBHBIX 3HAUYEHUSX HANPSHKEHUS SJIEKTPONUTAHUS
U HOMUHANBbHBIX ypoBHAX mnomaBaembix Ha WTC curnano. Ha pabouem mecrte mist
ucnblTanui niepen nogaded K3II  mpoBoasAT mpenBapuTENbHYIO MNPOBEPKY KadecTBA
¢byuxumonunposanus UTC.

[lepen mnpoBeneHueM uUcHbITaHUK TpoBepsitoT xapakrtepuctuku MIT K3IT gus
MOATBEPXKACHUSI  MX  COOTBETCTBHS TpeOOBaHUsIM, YyCTaHOBJIEHHbIM B  0.1.
HcnblTaTenpHoe HanpskeHue nmoaarot nocne ycranopku UTC B cooTBercTBum € 7.2.

HcnbiTaHus OCYIIECTBISAIOT B COOTBETCTBUM cO cTaHAaapToM Ha TC KOHKpETHOTo
BHJIa UJTU, TIPU €r0 OTCYTCTBUH, C TEXHUUECKOU nokyMeHTanuel Ha TC, B KOTOPBIX TOKHO
OBITH PErIAMEHTUPOBAHO MPUMEHEHUE OJMHOYHBIX WU noBTopsitomuxcs K311, unu momex
oboux BuIOB omHoBpemeHHO. He momyckaercs momaua K3II mpu cremneHsx >KeCTKOCTH
WCIBITAHUW, 4YacTOTE MOBTOPEHUS MOMEX U 3HAYECHMSIX BBIXOJIHOIO conpoTuBieHus MUI°
K3I1 OGonpmmx, ueM ycTaHOBIEHHbIE B cTaHmapTe Ha TC KOHKpETHOTO BHJIa WU B
TeXHU4YECKOM JokymeHTanuu Ha TC.

a) McnoelTanus npu nojaye NoMexu Mo cxeMe “IpoBOA-3eMiist”

HcnbiTaTenbHoEe  HAmpsbKEHUWE  MOJAIOT € MCMOJb30BAHUMEM  YCTPOMCTBA
CBsI3U/pa3Bsizku Mexay kaxaou nenvto UTC um 3amurtHbM 3a3emiieHueM. OauH U3
3axkuMoB UI' K3II moakimrodaroT K 3alIUTHOMY 3a3eMJICHHUIO (IUIACTHMHE 3a3€MJICHUS).
Hpyroit 3axum UI" K3I1 gomkeH ObITh MOJIKIIOYEH OJUHOYHBIM MPOBOJHUKOM KO BCEM
BXOJIHBIM 32)KUMaM YCTPOWCTBA CBSI3U/Pa3Bs3KH, KOTOPBIC MOJDKHBI OBITH COEIMHEHBI
MEXy COOOi.

Ecin nenun UWTC, moaBepraemple HCOBITAHUSIM, MMEIOT Oojee JBYX 3aKHMOB,
WCTIBITATENIbHOE HAMNPSHKEHUE MNPUKIIABIBAIOT OJHOBPEMEHHO MEXKAY BCEMHU 3aKMMaMH
LENH U 3alIUTHBIM 3a3€MJICHUEM (TUIACTUHOM 3a3€MIICHHUS ).

[Tpumepsl npuMeHeHHst 3TuX TpeOoBauwii g paszauuHbix moproB  UTC
MPUBEICHBI HA TIEPEUUCICHHBIX HMXKE PUCYHKAX:

PUCYHOK 7 - s TIOpTa DJIEKTPOIUTAHUS TIEPEMEHHOTO / TIOCTOSTHHOTO TOKa
(omHO(a3Has HNMEKTPUUECKAs CETh, M10JIa4a TOMEXH [0 CXeMe “IpOoBOA-3eMJIs );

pUCYHOK 8 - I TIOpTa OJJICKTPONMHUTaHUS  TEPEMEHHOro TOoka (TpexdaszHas
IIEKTPUYECKasl CETh, MMoJladya TOMEXH M0 CXeMe “NMpoBOA-3eMIIs ~);
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PUCYHOK 9 - mJist mopTa BBOJIa-BbIBOJA [ OJ(HA JIMHUS YIpaBieHUs (CUTHAIU3ALINHN),
nojaya MOMEXH [0 CXeMe “poBoA-3eMiIs |,

pucyHok 10 -  1ug  mopra BBOAA-BBIBOAA [Ipynna JIMHUN yHpaBliEHUs
(curnanuzanuu) ¢ o0mKM oOpaTHBIM MPOBOJAHUKOM, MO/Iadya TIOMEXH MO CXeMe “NMpOoBOJI-
3emutst ).

Kaxnprit PUCYHOK COJIEpPXKHUT CXEMbl pabodyMx MECT [UIsl HCIBITaHUN ¢
WCIIOJb30BAHUEM IIIACTUHBI 3a3emieHust ( pucynku 7.a, 8.a, 9.a m 10a) u c
UCIIOJIb30BAaHUEM TIPOBOJHUKOB 3a3emieHus ( pucynku 7.6, 8.6, 9.6 wu 100)
COOTBETCTBEHHO.

0) HcnoelTaHus npu nojgave moMexu 1o cxeme “rpoBoJ-IpOBOA”

HcnbiTaTelbHOE  HANpSHKEHHE  MOJAIOT € MCIHOJIb30BAaHMEM  YCTPOWCTBA
cBs3u/pasBsazku Mexay 3axuMamu UTC  (uckmouas 3axcum 3awumrnoco 3a3emienuss) s
KOKJIOM TMpeACTaBUTENbHOM KOMOMHAaMu 3axkuMoB. Beixoansie 3axumbl UIT K3IIT
JTOJKHBI OBITh HE3a3€MJICHHBIMH.

[Tpumepbl mpuMeHeHust 3TUX TpeOoBaHUM g pasnuyHbix noptoB  UTC
MIPUBEJICHBI HA TIEPEUUCIICHHBIX HIKE PUCYHKAX:

pucyHok 11 - 1 mopTa SIEKTPONUTAHUS TEPEMEHHOTO / MOCTOSHHOTO TOKa
(omHO(a3Has ANEKTPUUYECKas CETh, MoJlaua IOMEXH M0 CXeMe “NMPOBOA-MPOBOA);

PUCYHOK 12 - misi mopra SIEKTPONMUTAHUS TEPEMEHHOTro Toka (TpexdaszHas
ANIEKTPUYECKAsI CETh, MM0/Iaya IOMEXH 10 CXeMe “NMPOBOA-NIPOBOA’);

pucyHok 13 - JUIsL TIOpTa  BBOJA/BBIBOJA  [OJHA JIMHUS YIpPaBJICHUS
(curHAIM3aIMn ), TI0/1aYa MMOMEXH M0 CXeMe “‘TIpOBOA-IPOBOT ],

pUCYHOK 14 - nma mopra BBOAA-BBIBOJA [ Ipymna JIMHWM YIIPABIICHUS
(curHanu3anuu) ¢ 00IMKUM 0OpaTHBIM MMPOBOJIHUKOM, MT0/1a4a TIOMEXHU M0 CXeMe “TIPOBOJI-
npoBoj”].

Kaxnprit PUCYHOK COJAEPXKHUT CXeMbl pabo4yMxX MECT [UIsl MCIBITaHUM ¢
WCIIOJIb30BAHMEM  IUIACTUHBI 3a3emieHus ( pucyHku ll.a, 12.a, 13.a u 14a) u c
WCIIOJIb30BAHMEM TMPOBOJHUKOB 3a3emienust ( pucynku 11.6, 12.6, 13.6 u 14.0)
COOTBETCTBEHHO.

Ecnu Beixog UI" K3II 3a3eMiieH, MpUMEHSIOT CIIETYIOIIME TpaBUIIA:

- anekrporutanue WIT K3II, UTC u wu3MepuTenbHBIX NpuOOPOB (Hampumep,
ocumuiorpada, MOAKIIOYEHHOr0 K BbIXOAHBIM 3axkumam WTC) ocymecTBisooT ¢
WCIIOJIb30BaHUEM H30JUPYIONIETO TpaHchopmaTopa ¢ MepexoaHON eMKocThio He Oonee 10
nd;

- UI' K3II ycranaBnuMBarOT Ha JEPEBSIHHOM CTOJie (WJIM CTOJIE M3 JAPYroro
HETMPOBOJSIIETO MaTepuaina) BeicoTol 0,8 M;

-UI' K311 He NOoAKII0YAOT K CUCTEME 3alUTHOTO 3a3€MJICHUS! IIPU OJTHOBPEMEHHOM
MPUHITUN MEP [Tl UCKITFOUEHUS IPUKOCHOBEHUH TepcoHana k UT'.

VYcnosus nposenenus ucnbitanuil npu nojgade K3II nva UTC no cxeme “npoBon-
npoBox” ¢ ucnosibzoBanuem UI™ K311, BeIxoa KOTOPOTO 3a3eMJIeH, MPUBEACHBI HA PUCYHKE
15. Ecn UI" K3IT mpumeHnsieTcst Takum oOpazoM, 0co60e BHUMaHUE JTOJDKHO OBITh YIETICHO
obecrieueHnI0 0€30MacHOCTH.

Ucnvimanue TC, snexmponumanue KOMOPbIX MONCEM OCYULECMBIAMbCA  OMm
00HOMA3HOU O08YXNPOBOOHOU cemi, NPOBOOAM NpU Nodaye nomex no cxeme ‘“‘Nposoo-
npoeoo”.

Hcnoimanue TC, snekmponumanue KOMOPbIX MOJdCEM OCYUWECMEIAMbCA O
00HOMA3HOU MPEXNPOBOOHOL cemul, NPOBOOSIM NPU nooave nomexu no cxeme “‘npoeoo-
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npoeoo “ u “‘nposoo-zemus ‘.

HUcnvimanue TC, snexmponumarnue KOMOPbIX OCYWeECMEILemcs om mpexgasHou
MPEeXnPOBOOHOU UNU YeMbIPEXNPOBOOHOU cemu, NPOBOOAmM NPpU nodave nomexu no cxeme
“nposoo-nposoo .

Ucnvimanue TC, snexmponumarue KOMOPLIX OCYWECMEILemcs om mpex@azHoi
NAMUNPOBOOHOU Cemu, NPoBoOsIM Npu nooaie nomexu no cxeme ‘“‘nposoo-npood‘ u
“npoeoo-zemns “.

8.2.1 IlpoBeneHue UCMIBITAHUNA Ha YCTOMYMBOCTH K 0AMHOUHBIM K311

Ha UTC gomxuo 06T mogano He MeHee nati K311 nmonoxkurenbHOM NOASPHOCTH U
He MeHee nsatu K3II orpuniatenbHON MOJISIPHOCTH NMPYU MUHUMAJILHOM HWHTEpPBAJE MEXKIY
BO3JICHUCTBUSIMU, paBHOM 1 ¢. Yucio BO3AEHCTBUN U MHTEPBAI MEXKAY HUMHU 3aBUCAT OT
BbixogHoro comnpotusienus MIT K3II u npumensemsix B UTC u BcnoMorareiabHOM
000pyTIOBaHUM CPEJICTB 3AIUTHI OT UMITYJILCHBIX ITOMEX.

B Texnuueckoii pokymentaniud Ha TC HOMKHBI OBITH OINpEACICHBI 3HAYCHHS
BbeIxonHOro conporusiaeHuss MI° K3II mns paznumussix noproB UTC m nHTEpBAT MEX)IY
Bo3aercTeuamMu K311.

Nurtepran mexny BozaehcTBusiMu K311 nomkeH cocTaBisiTh:

- 10 ¢ s ucnibiTanuit Ipu BeIxogHOM conpoTtuBiieand MIT K311 12 Ow;

- 6 ¢ nus uenbeiTaHui py BeixogHoM conporusiennd UI' K311 30 Ow;

- 1 ¢ pns ucnbiTanuit ipu BeixogHoM cornpotusienund UI" K3IT 200 Owm.

Cenenusi o MakcuMaiabHOUM yactote noBTopeHus K3II mpuBeaeHbl B MPUIIOKESHUN
A, pazgen A.l.

Jpyrue yka3aHusi JAOJOKHBI OBbITh IpHUBEAEHBI B cTaHaaprax Ha TC KOHKPETHOIO
BHJIa WM B TEXHUYECKOM okymeHTanuu Ha TC.

Buvixoonoe conpomusnenue UL K311, konuuecmeo eozoeticmeuii K3II, unmepsan
MexHcAy 8030eUCmBUAMU, YACMOMA NOBMOPEHUsl nomMex U nopsaoox cunxponuzayuu K311 no
OMHOWIEHUIO K uacmome cemu OO0JICHbL Oblmb  yKazawvl 6 cmanoapmax Ha TC
KOHKpPemHo2o 6uda u 8 mexnuueckoul ookymeumayuu Ha 1C.

a) HcnowiTanus npu nmojaye MomMex Ha MOPTHI JIEKTPOMUTAHUS

HcnbiTaTenbHOE  HANPSDKEHWE  MOAAOT € HUCIIOJIB30BAHMEM  YCTPOMCTB
CBSI3U/Pa3Bs3KHU.

Brixognoe conportusnenue NI K311 gokHO cOCTaBisATh:

- npu wucnbitaHuax MWTC, noakimodaemMbplX HEMOCPEACTBEHHO K TIJIABHOMY
anekTpudeckomy dunepy, - 12 Owm;

- npu ucneiTanuax UTC, nmogxioyaeMbIX K SJIEKTPUYECKOW CETH C MOMOIIBIO
LITENCEIbHOMN po3eTKH, - 30 Om.

0) HcnplTanus mpu mojaye MoMeX Ha TOPThI BBOJIA-BHIBOJA

HcnbiTaTelbHOE  HANpsDKEHHE — MOAAOT € HUCIOJB30BAHMEM  YCTPOMCTB
CBSI3W/Pa3Bs3KU, TMOIXOIAIIMX IO YCJIOBHUSM MPOXOXIAeHUs curHajioB k moptam UTC.
Ecnmu  ycTpoWCTBO CBSI3W/Pa3BsS3KM CHUXKACT YpPOBEHb CHUTHANA, NPUMEHSIOT METO/,
yctaHoBieHHbIM B 8.2.1 B). BeixogHoe conporusnenne UI' K311 nomkno coctaBisats 200
OM, ecnu MpY UCTIBITAHUSAX HE MPUMEHSIOT 3alUTHBIC YCTPOUCTBA WM (QUIBTPHI B IETH
CUTHaJIa; TpU X NpuMeHeHnuu BbixoaHoe conpotuBieHue WUI K311 nomxkHo cocraBnars 12
unu 30 Om.
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Paznuunble 3HadeHus BeixojgHoro compotusieHuss UIT K3II BeiOuparor Takum
o0Opa3om, 4ToObl ~ HCHbITATENbHOE HanpsbkeHne Ha 3akuMax UTC B yclioBUAX Harpysku
He yMeHbIlnajgoch Oosnee yeM Ha 50 % B CpaBHEHUU C HANPSHKEHHEM, IIPEAYCMOTPEHHBIM
YCTAaHOBJIEHHOW CTENEHBIO KECTKOCTH MCIIBITAHUM.

B) McnblTanus npu nojaye NOMEXU Ha MOPTHI CBS3H

WcneiTanusg npu nojade nomex Ha nopTtel cBa3u UTC ¢ wucnonbszoBaHueM
YCTPOMCTB CBS3U/Pa3BSI3KU MOXKET MPUBECTH (MPU 3HAUUTEIBHBIX CKOPOCTSIX OOMeHa
JaHHBIMHA) K CHUKEHHUIO YPOBHSI CUTHAJIOB. EciM 3TO MMeEET MecTO, UCIBITATEIbHOE
HalpspKeHHE JO0JHKHO OBITh MOJAaHO MeXAy Kopmycamu B3auMocBsa3aHHbIX TC (UTC 1 u
HUTC 2), kak mokazano Ha pucyHke 16. Berxomnoe compotuBinenue WIT K3II momkHO B
3TOM cily4ae COCTaBJIATh 12 OM.

[Ipu wucnonb3oBaHuM KaOenel, HKpaH KOTOPBIX 3a3€MIIAETCA Ha OJIHOM KOHLE
Kabesi, He3a3eMIICHHBIN KOHEIl SKpaHa JO0JHKeH ObITh moakitoueH k kopnycy UTC gepes
KoH7ieHcaTop cBsizu eMKocThio 0,5 Mx®. CrangaprHas jyivHa Kaleneil Mpu MpoBEACHHUU
WCIIBITAHUNA TaKOTo poja JoJbKHA cocTaBisaTh 10 M. CurHaigpHble KaOenu MOIKIIYAIOT B
COOTBETCTBMHU C  TEXHHWYECKOM nokymeHTauuedn Ha HMTC, B TOM yucie B 4YacTu
MIPUMEHEHHS] MEp 3aIUThl OT MOMEX.

Eciiu UTC 1 mpencraBnser coboii BcrioMorareinbHoe 000pyJoBaHHE (MMHUTATOD),
MPEBAPUTENBLHO TPOBEPSAIOT YCTOMYMBOCTh HMMHUTAaTOpa K BO3AEHCTBUIO momeXx. [lpwu
HEJIOCTATOYHOM  MOMEXOYCTOMYMBOCTH HMHTATOpa M OTCYTCTBUM  BO3MOXHOCTEH
MOBBIIIEHUSI €r0  MOMEXOYCTOMYMBOCTH, HCIBITAHUS  OCYHIECTBIAIOT C  LIEJIbIO
MOATBEPKACHUS CIEAYIOMUX XapaKTepuCcTUK ¢pyHKImoHupoBanus UTC:

- MIOPT CBSI3U NP MCIIBITAHUSAX HE IIOBPEKIACTCS;

- CBSI3b HAPYILIAETCS TOJIBKO B TEUEHHWE BPEMEHU BO3JCHCTBUSA HCIBITATEILHOTO
HaIpsHKEHUS:

- kayecTBO (yHKunoHUpoBaHusa UTC npu BbIMONHEHUH (YHKIUI, HE OTHOCSIIUXCS
K CBSI3M, HE yXYIUIAcTCs.

8.2.2 IIpoBeneHue UCIBITAHNUI Ha YCTOMYMBOCTh K moBTOpsronumcs K311
WcnpiTanus npoBOJAT, Kak MpaBuiio, mpu yactorax konedanuit 100 kI'mu 1 Mru.

HcnsiTatensHoe HampspkeHre o0erx  MOJISIPHOCTEW TMOJaloT Ha  MOPTHI
ANIEKTpONUTaHus, BBOAA-BbIBOJA U CBsi3M M'TC B cooTBeTCTBUM C TpeOOBaHUSIMU CTaHAApTa
Ha TC KOHKpETHOro BHJA. ITomexn He CHHXpPOHM3HUPYIOT C YacTOTOM CETH.

[TponomxutenpHOcTh Bo3nerictBus K311 momkna ObiTh He MeHee 2 ¢. HTepBan Mexmny
JIBYMsI TIOCJIEI0BATEIbHBIMH UCTILITAHUSIMU JIOJKEH OBITh HE MeHee | c.

B cootBercTBUUN ¢ TpeOoBaHusiMu ctanaapTa Ha TC KOHKPETHOTO BUAa MOTYT OBITh
npoBeAeHbl ucnbiTaHuss TC  mpu vactore konebanuii ot 30 xl'm go 10 Mro u
MPOAOJIKUTENBHOCTA MCHBITAHUM, OTIMYAIOIIEHCS OT YKa3aHHOW BbIIE. B smom cayuae
yacmoma nosmopenusi K31 donoicna 6vims pasHotl yacmome KoieOaHULl, YMHONCEHHOU HA
410" (cm 6.1.2). 171 ICTIBITAaHUM TAaKOTO POjia MOTYT OBITh HEOOXOIUMBI crienraibabie VT
K3IT u ycrpoiictBa cBsizu/pasBsizku. CBefieHUST 00 yKa3aHHBIX  CPEJCTBAX HCIIBITAHHMA
JIOJKHBI OBITH OTPAXKEHBI B IPOTPAMME HCITBITAHHH.

Yacmomwl konebaunuti,  npoooaxcumenbHocms gozoeticmeus K31 u  unmepsan
MeHcAy 8030etCmBUAMU 00JIHCHBL Oblmb YKazaHwvl 8 cmanoapmax na TC koHkpemHo2o uoa

u mexnuueckou ookymenmayuu Ha TC.
15



I'OCT P 51317.4.12-99 (MD3K 61000-4-12-95)
9 Pe3yabTaThl HCNIBITAHUNA M IPOTOKOJI HCIIBITAHUIT

JlaHHBIM paszaen onpeAenser NOPSAOK OLEHKH pe3yJIbTaTOB HCIBITAHUN U
NOJIrOTOBKH ITPOTOKOJIA UCTIBITAHUM, OTHOCSIIUXCS K HACTOALEMY CTaHIAPTY.

MHoroo6pa3zue u paznuuus TC u cucrem, NOUIeKAIUX UCTIBITAHUAM, 3aTPYAHSIOT
yctaHoBjieHue pe3ynbTaToB Bo3aekcTBus K311 na TC u cuctemsl.

Pe3ynbTaThl HCcTIbITAaHUI JOJKHBI OBITh KJIACCU(ULIMPOBAHBI HA OCHOBE CIIEAYIOIINX
KputepreB kauectBa pyHkumonuposanus UTC, ecnu unble TpeOOBaHMS HE YCTAHOBIIEHBI
B ctaHAaprax Ha TC KOHKpETHOTO BUJa WM B TEXHUYECKOH ToKyMeHTanuu Ha TC:

A-HOopManpHOE€  (YHKIMOHUPOBAaHHE B  COOTBETCTBUM C  TEXHUYECKOU
nokyMmeHranueid Ha TC KOHKpETHOro BHJA.

B -BpemeHnHoe yXyJIIeHHe KadyecTBa (PYHKIMOHMPOBAHMS WIN IMpeKpalleHue
BBINIOJIHEHUSI YCTAHOBJIICHHON (DYHKIIMM C MOCIEAYIOIMM BOCCTaHOBJIEHHUEM HOPMAJIbHOTO
(YHKIMOHUPOBAHMS, OCYIIECTBISIEMBIM 0€3 BMEIIATEeIbCTBA OIEepaTopa.

C - BpeMeHHOE  yXyJlUIeHHE KayecTBa (DYHKIIMOHHPOBAHUS WIHM HpPEKpalleHue
BBINIOJIHEHUSI YCTAHOBJIEHHOW (DYHKIIMH, KOTOpblEe TPEOYIOT BMEIIATENbCTBA OIlepaTopa
WJIY TIEPE3AITYCKA CUCTEMBI.

D - yxyamenue kadecTBa (PYHKIMOHMPOBAHMS WJIN IPEKpallEHHE BBHIMOJIHEHUS
YCTQHOBJIEHHOW (YHKIIMM, KOTOpPhIE HE MOJUIekKAT BOCCTAHOBIEHHUIO M3-3a MOBPEXKICHUS
000opyAOBaHUs (KOMIIOHEHTOB), HapyUIEHUS MPOrPaMMHOIO OOECIEeYeHUs WIH IMOTepH
JAHHBIX.

NTC  He JOMKHO CTaHOBUTHCS OIIACHBIM WM HEHAJEKHBIM B pE3yJbTaTe
BO3JICUCTBUS MOMEX BUJOB, PErVIAMEHTUPOBAHHBIX B HACTOALIEM CTaHiapre. B ciydae
MPUEMOYHBIX U CepMmu@uKayuoHHblX WCHBITAHUM TpPOrpaMMa HCIBITAHUA W TOPSIOK
OLIGHKU pPE3yJbTATOB HCHBITAHUM JOJDKHBI OBITH YCTAHOBJIEHBI B COOTBETCTBYIOLIEM
cragnapre Ha TC xoHkpeTHOro Buaa. OCHOBHOE NpPaBUJIO JJs NMPU3HAHUS PE3YyJIbTaTOB
UCIIBITAHUN TOJOXKUTENbHBIMU 3aKimtovaercs B ToM, 4To UTC nomxHO ObITh yCTOMYHMBO K
IoOMexXe I BCEX INEPUOIO0B BO3ACUCTBUSA IOMEX U 110 OKOHYAHWUM HCIBITAHUN JOJDKHO
YIOBJIETBOPATh (DYHKIMOHAJIBHBIM TpPEOOBAHUSAM,  YCTAHOBJIEHHBIM B TEXHUYECKOMN
nokymentauun Ha WTC. Hexotopsle 3(QexTsl BO3AEHCTBUS NOMEX MOIYT OBITh
YCTAHOBJIEHbl B TeXHWYEeCKOM JokyMeHTamuu Ha MWTC kak HeE3HAaYyuWTENbHBIE W,
CJIEI0BATEIIBHO, IPUEMIIEMBIE.

[IpoTOKON MCHBITAaHUN JOJDKEH BKIIIOYATh YCJIOBUS HCIBITAHUM W PE3YJIbTaThI
WCTBITAaHUU.
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100 % —
90 %

10 %——j

—60 %

T, — Bpemst Hapactauust (0,5 MKC ISl HAIPSDKEHUS. B PEKUME XOJIOCTOrO X043, | MKC
JUIS TOKa B PeXKHME KOPOTKOTO 3aMbikanus); T - mepuon xonebanwuii (10 Mkc)

Pucynok 1 — TunoBas ¢popma onunounoit K3II (HampspkeHue B peXKMME XOJIOCTOTO
X0JJa U TOK B peXUME KOPOTKOTO 3aMbIKaHUS)
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RBH1

[:IBPH II2
0—'—1R:(b]—~—|:|—7—
D

RRH3 RI[ 1

U -  HUCTOYHHMK BBICOKOIO HampspkeHus; Rj - 3apsanHbiid pesuctop; CH -
HAKOIUTENbHBIA KOHACHCATOp; [1; - BBICOKOBOJIBTHBIN KiTFO4; L - MHIYKTUBHOCTH
KonebaTenpbHOTO KOHTYpa; Rd - pesuctop ¢unbstpa; Cd - KoHIeHcatop GUIbTpa;

Rgg1 - pesucrop 12 Om; Rgyo - pesuctop 30 Om ; Rggz - pesucrop 200 Om;; 1T, -

CEJIEKTOP BHIXOAHOTO COnpoTHBIeHUs; Ry1 Rpp - pesucropsl penutens HanpsKEeHWs;
CH - cursan i HaOMrOaeHUS

Pucynok 2 - CrpykrypHas cxema Ul ogmHounbsix K3II1
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100 % -
90 %

AUV A
STV

fest— T —

T, — Bpems Hapactanus Hanpspkenust (75 He ); T - nepuon konebanwmii (10 Mxc st
gactoTbl 0,1 MI'u, 1 mkc ais gactotel 1 MI'np )

Pucynok 3 - Tunosas ¢popma mnostopsitouuxcst K3I1
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4+—0
U - HCTOYHHMK BBICOKOrOo HampsbkeHus; R; - 3apsagueiii pesuctop; Cy -
HaKOMUTENbHBIA KOoHJeHcaTop; Il - BBICOKOBOJIBTHBIN KoY ; Ly - HMHAYKTUBHOCTH

KOHe6aTCHBHOFO KOHT a, L - HHAYKTHUBHOCTH nIJIbTpAa, R - PE3UCTO HIbTpa,
; L y ; Ry

Cyp - xonpaencarop puiabTpa; R - PE3UCTOP BBIXOJHOTO compoTuBieHus; Ry; R -
i) BH al, R"p2
pe3ucTopsl aenurens Hanpspkenus; CH - curran mis HaOmroaeHUs

Pucynok 4 - CtpykrypHast cxema UI' mnostopsitomumxcs K3I1
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2
ofo]e]o TT1II2113 I1 ofo /
jara) ht Rl
u] fa " asalo olo / H_[?)
o - e e i 1
Mp3 Ip = N7 gy o
M 1 I13 /
L g L—/

HpI/IMeanI/Ie —HPOBOI[HI/IKI/I 3a3€MJICHHUS OOJIPKHBI OBITh TAKUMH KOPOTKHMMH, KakK
MPaKTUICCKU JOCTHUKHUMO.

[II3 - muMHA 3aIMTHOTO 3a3€MJICHUS; O - Kk cetu anektponuTanus; II; - mopr
BBOJa — BhIBOJIA; [12 - mopt cBs3u; [I3 - mopt anexkrponutanusi; C - K UCTOUHHUKY
curHainoB; I[Ip3 - mnpoBoanuk 3azemusienusi: [I3 - mmactuna 3a3zemiienus; YCP -

YCTPOUCTBO cBsi3u/pa3Bs3ku; 11 - H30msALUMOHHAS MPOKIaaAKa

Pucynok 5 - Cxema pabouero mecrta Jyuisi HMCHOBITAaHMM HAacTONbHBIX TC
C HCIIOJIb30BAaHUEM IIJIACTUHBI  3a3€MJICHUS
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HUTC

YCP,, C YCP
1510 L
3TT8 H1H2H3ﬁ /066 y
) Q D19
o -A;Aw-;o éy—— cl|o
Ip3, [Ipy I Im ITp3
Im O p3 113

[Ipumeuanne — [IpoBOJHUKM 3a3eMIICHUS JOJDKHBI OBITh TaKMMH KOPOTKHUMH, Kak
MPAKTUYECKU JOCTUKUMO

III3 - mumHa 3aIUTHOrO 3a3eMJICHHS, D - K CeTH 3JieKTponuTanus; I1; - TOpT
BBoJa — BbIBOJA; [I2 - moprcesasu; Il3 - mopt anekrpornuranus; C - K HCTOYHUKY
curHanoB; I[Ip3 - mpoBomgnuk 3azemnenus; I[3 - mnmactuna 3azemnenus ; YCP -

YCTPOMCTBO CBS3H/pa3Bsi3ku; O - W30JSAIHMOHHAS OIOpa

Pucynok 6 - Cxema pabodero mecrta Uil MCTBITAaHUN HamonbHBIX TC
C HCIMOJb30BAaHUEM IUIACTUHBI 3a3€MIICHUS
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ur
4[_ IlnacTuna
~ 3a3emMJIeHHS
YerpoiicTBO CBSI3M [ pa3BSI3KH
L =
o—e N 1 e 2
CeTp nuTanns l
nepemernoro N 1 1 S < © HUTC
(IOCTOSIHHOTO) " _T_
TOKA PE T T ¢
*~—e ¢
__L, Ilnacruna -l-— Ilnacruna
~ 3a3emJjieHust ~ 3azemJyieHHsl

L - daszssiii nmpoBoa; N - HelTpanbHBIN poBoj; PE — 3ammuTHOE 3a3eMiIcHIE

Pucynok 7a- Cxema pabouero Mecra ¢ IjaacTuHOM 3azemieHus (cMm. 7.1.1)

nr

YcTpoiicTBO CBSI3H/Pa3sBA3KH
L T T I

Cerb nuTaHus _I_
nepemennore N T —

(MOCTOSIHHOTO) T

TOKA PE T T

@

UTC

Pucynok 7 6 - Cxema pabodero mecta ¢ IpOBOAHHKAMU 3a3emiieHus (cm.7.1.2)

Pucynoxk 7 - Wcneitanus IPU BO3JICMCTBUU Ha IopT DJIEKTPONIUTAHUSA
MePEMEHHOT0/TIOCTOSTHHOTO TOKa (oaHOga3Has dJIeKTpUUecKas CeTb, nojayva MmoMexu

Mo cxeme “poBOA-3eMJis )
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] Mnacruna

3ajeMJICHHHA

YcerpoiicTBo cBA3U/PA3BA3KH

| < ]
Cen, MHTAIIHA L 2 T ——
ME¢PEMEHHOT O L3 I % I
TOKA I T urTc
0 N B N ]
PE TTITTT TL
—:T_— Ilracruaa — ILmacTuHAa
3a3eMJICHHS 3a3eMJICHH S

L1, L2 L3 - da3Hble mpoBona

Pucynok 8a - Cxema pabouero Mecta ¢ miacTuHou 3azemieHus (cm. 7.1.1)

nT

VeTpoiicTBO CBA3N/PAZBAZKA ;—@

L+

-1
!

-

|

a

]

L

L2

Cerb NHTAHHST
nepemennore L3
TOKA

nTcC
N

PE TTT

il s enlm
1111

!
¢

B
]
]
1
TL

Pucynok 8.8 —Cxema pabouero Mecra ¢ MpoBOJHUKaMH 3a3zeMjieHus (cMm.7.1.2)

Pucynok 8 - HcnbiTanus mpu BO3JACHCTBUM HA TIOPT DJEKTPONMUTAHUS MEPEMEHHOTO
Toka (Tpexda3zHas sneKTpuueckasi CeTh, Mojaya MOMEXH MO CXeMe “MPOBOJ-3eMIIS)
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nur
4
— Ilnacruna
. 3a3eMJICHHUST
VYerpoiicreo
CBA3H /DA3BHAIKH
| gt B mpign |
C —_——— RASrteN
] CTpoiicnso;
HMcTtounuk curiaaoB pazBsIKH } HTC
PE l I
. T o)
_l_ IlnacTana L Taacruma
323eM/IEHUS ~  3azeMJIeHHs

C — nonaua curHanoB; YC — yCTpOKCTBO CBSI3H
Pucynok 9a - Cxema pabouero mecta ¢ iacTUHOW 3azemiieHus (cm. 7.1.1)

ur

YcrpoiicTBo

CBSA3H/ -
[t W
C —_—— RASTR RN
ot
HeTounuk curuasios C yCTPOﬁCTBO; I
Pa3BH3KHU } Fol I/ITC
PE !

Pucynok 96 —Cxema paboyero mecta ¢ MpoBOJHUKaMU 3a3emiieHus (cm.7.1.2)

Pucynok 9 - VMcnbiTanus mpu BO3ACHCTBUM Ha TOPT BBOJA - BBIBOJIA [OJIHA TUHUS
yopaBJieHus (CUTHAIU3AlKMK), MoAada MOMEXH M0 CXeMe “IPoBOJI-3eMIIs ]
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L]

- IlnacTuna
T 3a3eMJIeHHst

YceTpoicTBO CBSI3H/ PA3BSI3KH

Y

YCTpoﬁCTBo'{}
Pa3Bs3KH %\r \ HTC

MeTouHunk
curHanos C

O6mmit odpaTHRTI
HOPOBOAHHK

PE __If-}

—_I_— InacTuna

3a3eMJICHUS

~
=

— IlnacTuHa
3a3eMJICHHS

Pucynok 10a - Cxema pabodero Mecta ¢ IJIaCTHHOHM 3a3emuieHus (cM. 7.1.1)

nr

Ycrporcrso cBi3HPA3BAZKH

 cogfpmny Y sugipuus B gugipest B iy |
C ——— &'15 RASFRAS A
NcTouHMK —? ) o
CWUrHOMOB I
C
CTpOﬁCTBO+ o
C 'NAIBSIZKA
P % o HTC

O6muii oSpaTHbI
MPOBOANHAK

PE —T“’}

&

Pucynok 106 —Cxema paGouero mecta ¢ MpOBOJAHMKAMHU 3a3eMieHus (cM.7.1.2)

Pucynok 10 - McnbeiTanus 1pu BO3AE€MCTBUM Ha TIOPT BBOJA-BbIBOJAA [ Ipyma
JUHUN yrpaBieHus (CUTHAIM3AIMHI) ¢ 00IUM 00paTHBIM MTPOBOJHUKOM, [OJaya
IIOMEXH 10 CXEME “TIpPOBOA-3eMJIS |
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ur
1
IlnacTuna
3a3eMJIeHHHA
Y cTPOHCTEO CBA3H/Pa3BA3KN L
Cerp nutanun L 5 p— _1: T 1
NePCeMECILIOro I
(mocrosmuoro) N : —— d & HTC
TORAa PE
il o
1___ ILaacTuna = llnactuna
3a3eMJTEHHH 323CMICHHA

Pucynok 11a - Cxema paboyero mecta ¢ tiacTuHoM 3a3zemieHust (cm. 7.1.1)

T
|

YeTpoiicTBo ecBA3H/PA3BA3ZKH
L 1 T 1

Cerb npuTaHyn
nepeMeHHoro N

(MOCTOSTHHOT0) - %
- L 3 T

UTC

TOKA PE "l' L

Pucynok 11 6 — Cxema paGouero Mecra ¢ MpOBOJHUKAMH 3a3eMieHus (cM.7.1.2)
Pucynox 11 - HcnbiTanns IIPM  BO3JCUCTBUU Ha opT JIEKTPOIUTAHUS

MEPEMEHHOTO/TIOCTOSIHHOTO TOKa (0HO(a3Hass >JIEKTPUYECKasi CeTh, M0ada TIOMEXH  T10
cxeme “IpoBOA-TIPOBOJ )
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j t l: ILnacTuna
T 3a3emMJeHHust
2 o
T o)
3

YceTpoiicTBO CBS3H/PA3BA3KH

e S i i
i qic —
TOKA 3
v T -
7 T 1T ¢ - -

m

ml
-
-
r—i

J

—l_ IlnacTuna

= — Ilnactuna
3a3eMIeHHS

3a3eMJICHHUHA

Pucynok 12a - Cxema pabouero mecrta ¢ miacTuHoi 3azemiuieHus (cm. 7.1.1)

T
i
m o M2
RASEY
¥orpoHcIBo CEsSH/ pABEsiKY |
S
L1 > _‘-L— I I >
CeTh TATANAL —2 > T _—— [ :)
Tepevenmora L 1
TOKRY 3 S E — S HTC
N T
T_ :“[ +—— L —4
PEl T TTT ,,—Iﬁ_ﬂ,

Pucynoxk 12 6 —Cxema pabouero mecra ¢ NMpoOBOAHUKAMH 3a3emiieHust (cm.7.1.2)

Pucynok 12 - VcnbiTanus pu BO3JCHCTBUU HA TIOPT DJICKTPOITMTAHUS
MepeMeHHoro Toka ( TpexdasHas JJIeKTpUUYecKasl CeTh, IoJlaya MOMEXH IO cxeme
“mpoBoJI-TIpoBOA”)
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Hr
_I_ ILmacTiana
T 3azemMuIeHHH
¥Yerpoucreo
CBSIZH/PA3BSIZKH 1
T
—
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=
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fal
A=

HeToUuREK Cc -
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CHTHAJIOB. . YcTpoiicTs
C ‘)_+J) AZBHA3ZKU _%
PE [

% INoacrunaa I ILlnacTuna

y UTC

F
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————0—

3ajcMIICHHHA 3ajzeMuIcHHA

Pucynok 13a - Cxema pabodero mecta ¢ 3azemuisionieid riactuaoit (cm. 7.1.1)

ur

O—"0 ]

YcTpoiicTBO ¢BH3M / pa3BAIKH

|

| gupmes N o |
C ————— 2G5
Herounug —<>-_+_ } 3 S
CHCHANOB C YCTI)OHCTB(D

PE | 1 |

F %
"

Pucynok 13 6 — Cxema paboyero Mmecta ¢ NpOBOJHUKAMHU 3a3zemiieHust (cMm.7.1.2)

Pucynok 13 - HcnbiTaHus Tpu BO3JICHCTBUM HAa TOPT BBOJA-BhIBOJIA [0/THA
JIMHUS yIpaBieHus (CUTHAIU3ALMK), MoJavya MOMEXH M0 CXeMe “MpoBOJ- MPOBOA ]
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— Iluacruna
\ 3A3EMAEHHS
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VerpoiicTBo cBatn/palpaiku
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rCTpOﬁCTB&
Pa3BAIKH +

WMcTouHmK
CUrHANoB

Ofmmii ofipaTHEIH
HPOBOAHHK

PE ‘T‘}
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__L Maacruna ILTacTHma
T ozazesuciing T zAazem.ieHus

Pucynok 14a - Cxema paboyero mecta ¢ iacTUHOM 3azemiieHus (cm. 7.1.1)

PE D

O
T T [
YerpoiiciBe cosin pages 3Ky
o 2a e eh
C -—— 25 206 04 G
MCTONHUK —v—{_ _+ }
CWUrHanoB . .
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. PA3BAKH
C
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Ofmaii ofpaToLIi A i (,
TPOBOIMHE _+

Pucynok 14 6 —Cxema pabGouero Mecra ¢ MpoOBOJHUKAMH 3a3emiieHus (cm.7.1.2)

Pucynok 14 - HcnoelTanus mnpu BO3AEHCTBUM HA NOPT BBOJA-BbIBOAA [Ipynna JMHUN
ynpaBiieHus: (CUTHaJU3alMu) ¢ OOUIMM OOpaTHBIM NPOBOAHMKOM, IOfada MOMEXU IO
cxeMe “NpoBOJ-TIPOBOJ ]
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UTC

3

] i
Wr 4 _/T

= / / C
/ 2 " — YCP YCP
O 2

STSTSTS 11115112 [1p gind
L/ ‘ a Y 210
AHEH L RE
€l ) Tp3,/ LM M 2113
) UT ! @) 113
_.. - /4
I3 - 1muMHa 3aUUTHOTO 3a3eMJIeHHs; D - K CeTW 3jiekrponutanus; II; - moprt
BBOJa/BbIBOMA; I, - mopt snektponutanus; Il3 . mopt cBsizu; C - K HUCTOYHHUKY
curHanoB; I[Ip3 - mpoBomgnuk 3azemnenus; [I3 - nmactuna 3azemnenus; YCP -
YCTPOMCTBO CBsi3u/pa3Bsizku; O - wu3omsAuMoHHas omnopa; WT - wusonmpyrommin

TpanchopmaTop

PucyHnok 15 - VYcnoBus ncnblTaHuil py nogave MOMEXH 0 CXeMe “IPOBOI-
npoBox”’ ¢ ucnonb3zoBanueM MIT K3II, BbIxog KoToporo 3a3emiieH
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KaGesn 1 (3xpaHupoBaHHbIii)

X

Kabean 2 (3xpaHHpOBAHHBIN)
UTC1 UTC 2

Kabeanb 3 ( He SKpaHUPOBAHHDII)

HN3onupyommii
TpaﬂccbopMaTo;J

nr

_ﬂ_

|||-—-0

Pucynoxk 16 - VcnbiTaHus cucTeM, WMEIOIIUX TMOPTHl JIMHUN CBS3H
¢ mupokomnosocHeiMu curHaigamu (Beixog MIT K3II 3azemiien)
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Ilpunoxenune A
(cipaBouHOE)

Cgenenus o K3I1. Boi0op Buaa ucnbiTaHuii
A.1 Omunounsie K3I1

Opmunounsie K3II mnpeacraBisior co0oil mepexoiHble Ipoueccsl B (Gopme
3aTyXamoMUX KoJeOaHWil, BO3HUKAIOIIME B HU3KOBOJBTHBIX JIMHHUAX B PE3yJbTaTe
MEPEKITIOYEHUM B JIEKTPUUYECKUX CETSIX U KOMMYTAIlMM HArpy3oK, IpU aBapusx U MpoOosix
U30JSILMU B CHCTEMax 3JIEKTPOCHAOXKEHHs, W IPU MOJHHUEBBIX pa3psaax. YKa3aHHbIC
IpoIecchl  SBJSIOTCS HanOojee paclpoCTPAaHEHHBIM BHJIOM MOMEX B 3JIEKTPUUYECKUX
ceTsiX (BBICOKOTO, CPEJHEr0 M HHU3KOIO HaIpsSOKEHHs), a TaKK€ B JIMHUAX Iepefadu
CUTHAJIOB U YIIPABJICHHUSL.

Opunounslie K311 xapakTepHbl Kak A KWIBIX, TaK U IS IPOMBIIUIEHHBIX 30H.
OHn npuromHsl Uil OpoBepku nomexoycronuuBoctd TC [0 OTHOLICHHUIO K
KojeOaTeabHbIM MEPEXOAHBIM IpOLEccaM, MPEICTaBISAIOMIUM CcO00I  IMpolecchl,
XapaKTEepU3YIOLIMEC MaJIbIM BPEMEHEM HApacTaHUs HMITYJIbCa, KOTOPOE COCTaBISET OT
10 HC mO J0Jel MUKPOCEKYHAbI, U MOCIEAYIOUMMH KOJICOAHUSAMH, JUIMTEIbHOCTh
KOTOPBIX MOXET cocTaBisiTh OoT 10 go 100 mxc. Bpemsa HapacTaHus uMITyiabca H
MPOAOJKUTENIBHOCTD KOJICOAHNUH MOTYT U3MEHSTHCS B 3aBUCUMOCTH OT MapaMeTPOB CPeJIb
pacipoCTpaHEHUs IOMEXH.

PacnipocTtpanenue B JHMHHAX (DJEKTPONUTAHUSA W TMEpPEJauyd CUTHAJIOB) IOMEX,
UMEIOIMX pe3kuil (pOHT U KojeOaTeNbHBI XapakTep, BCErjJa COMPOBOXKIACTCS

OTPaXCHHUSIMH, OOYCIIOBICHHBIMU HECOTJIIACOBAHHOCTHIO MOJIHBIX ~ COMPOTHUBJICHUIH,
MOJKIIIOYEHUEM  3alllUTHBIX YCTPOWCTB, JIMHEWHBIX (GUIBTPOB U T.A. lIpu ykazaHHBIX
OTpaKEHUSIX BO3HMKAIOT  KOJIEOAHMs, 4YacTOTa KOTOPHIX 3aBUCUT OT CKOPOCTH

pacnpocTpaHeHus BoJHbI. dDakTopamu, BIAMSIOIMMHU Ha XapakTep Ipolecca, SBISIFOTCS
TaKXXE PacHpeeIeHHble E€MKOCTH TaKHX JJIEMEHTOB, KaK JJIEKTPOJBUIraTeIN, OOMOTKU
TpaHc@omatopoB U T.1. OpoHT uMIyIbCa UMEET TEHJEHUUIO K CriaXKHUBaHUIO BCIEACTBHUE
YaCTOTHBIX XapaKTEPUCTHUK JIMHUH, 110 KOTOPBIM PACIIPOCTPAHSAETCS TIOMeXa; 3TOT (aKTop
B OOJIbILIEH CTENEHHU BIMAET Ha MMITYJIbCHI C MajbIM BpeMeHeM Bo3pacTaHus (mopsaka 10
HC) U B MEHBUIEH CTENEHM - HAa HMMIIYJIbCHI C BPEMEHEM BO3PACTAHMs MOpsJAKa AOJEH
MHUKPOCEKYH/IBI.

B nenom, kak MOKa3bIBalOT pE3yNbTAThl UCCIENOBAHUN, MPEACTaBUTEIBHBIM IS
OOJBIIMHCTBA YCIOBHUH SKCILTyaTalluM  SIBJISIETCS KoJieOaTeIbHBIN epeXxoaHbII Mpoliecc Ha
noprax TC, umeromuii BpeMs Hapactanust 0,5 Mkc 1 yactoty konebanuit 100 kI'm.

Jpyroil nmpuunMHON BO3HUKHOBEHMS OAMHOYHBIX K3II  saBnstOTCS HMMIYJIbCHBIE
HaNpsOKEHHUs] ¥ TOKW MOJIHUEBBIX Pa3ps/ioB, XapaKTepU3yeMble OJIHOCTOPOHHEH (POopMOit.
IIpy  HenpssMOM  BO3AEWCTBMM  yKa3aHHBIX  pa3psA0oB Ha  JIMHUM (BCJIEACTBUE
WHIYKTUBHOM CBA3M MEXIY JIMHUSAMU) UX BIUSHUE MPONOPIHUOHAIBEHO MPOU3BOIHON OT
IIEPBUYHOTO MMITyJbCa. MeEXaHU3M CBS3M IIPUBOAUT, C YYETOM 4YaCTOTHOTO CIIEKTpa
MEPBUYHOTO HMITYJIbCA, K BO3HUKHOBEHHIO KOJICOAHM, XapaKTEPUCTUKUA KOTOPBIX,
IIOMUMO YCJIOBUI PACIPOCTPAHEHHUS ITOMEXH 110 HU3KOBOJIbTHBIM JJIEKTPUYECKUM JIMHUSAM,
3aBUCAT TAKXKE OT MMapaMETPOB YCTPOMCTB 3a3€MJIEHUS U XApAKTEPUCTUK METAIMYECKUX
KOHCTPYKIIM, IO KOTOPBIM PaCIpPOCTPAHSIICSA TOK MOJIHUU.
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B oTHOIIEHNM NEPBUYHBIX UMITYJIBCOB, SIBJISIIOLIMXCS MPUYMHON BO3HUKHOBEHMS
onunouHbix K3II, nmokymentst MOK ycTaHaBIMBaIOT CTaHIapTHBIE TapaMEeTPhl UMITYJIbCA
1/ 50 mkc. HcnbiTanuss Ha ycroiunBocTh K oauHOuyHbIM K3II ¢ npumenenmem UI ¢
MajblM BBIXOJHBIM CONPOTHUBICHHUEM M HCHBITAHUS HAa YCTOMYMBOCTH K CTaHJIAPTHBIM
umnynscaM 1/50 MKcC (ucnvimanus Ha ycmouuugocms K MUKPOCEKYHOHbIM UMNYIbCHBIM
nomexam OONbUWIOU 5Hepeul) MOTYT pacCMaTpUBAThCS KaK B3aWMOOIOJHSIONINE JIPYT

apyra.

Hwuxe npuBenensl cBeneHus o mnapamerpax oauHouHblx K3II, oTHocamuxcs x
MPOBEICHUIO UCIIBITAHHI.

a) Yacrora moBTOpeHUS

Yactora noBropenuss K3II HemocpeACTBEHHO 3aBUCUT OT BEPOSITHOCTH SIBJICHUU,
BbI3bIBatolux nospiaeHue K3II. YkasanHas BepOSATHOCTH SIBIAETCS OOJBIIEH Il TaKUX
SABJICHUH, KaK TEPEKIIOYEHUS JICKTPUUECKUX HATPY30K, U MEHBIIEH JIsI BOBHUKHOBEHUS
aBapUUHBIX CHUTYyallMii M MOJIHMEBBIX pa3psanoB. B peanbHbIX YCIOBUAX 4YacTOTa
noBroperus: K311 moxxeT uamensatecs ot 1/c no 1/mec unu 1/ron. s uesneit uCHbITaHUH,
YUMUTBHIBAs, YTO CYIIECTBYET IMpPENEIbHOE YHCIO BO3JIECHCTBUNA, KOTOPbIE MOTYT OBITh
nonanbl Ha UTC, wactora noBropenus K3II mopsiaka 1/c MOKeT cuuTaThest prEeMIIEMOi
B OTHOIICHUU TAaKHX SBJICHUH, KaK TEPEKIIOUCHHUS DJIEKTPUUECKUX HArpy30K, HMEIOIINX
OO0JIBIILYIO0 BEPOSITHOCTH BOSHUKHOBEHHSI.

Yacrora nosropenust K3II mpu mpoBeneHNUN UCHBITAHUNH MOXKET OBITh yBETHYECHA
JUTSL COKPAILIEHUS MPOIOKUTEIFHOCTH HUCTIBITaHUA. BBIOOP 4acTOTHI TOBTOPEHUS TOJIKEH
ObITh OCYHIECTBJIEH C YYETOM YKa3aHHbIX B TeXHHMUecKoM mgokymeHtauuu Ha WUTC
[IapaMeTOB YCTOMCTB 3AIIHUTHl OT MUMIIYJBCHBIX IIOMEX, IPUMEHSEMBIX IIPH IPOBEIACHUHU
HCIIBITAaHUU.

0) da30BHIl yTroa

ABapuiinple HapymeHusi ¢yHkiuuoHupoBaHuss TC, BbI3BaHHBIE BO3JIEHCTBUEM
onnHouHbIX K3II Ha MOpTHI 2JIEKTONUTAHMS NEPEMEHHOIO TOKAa, MOTYT 3aBHCETh OT
¢da3zoBoro yria BO3ACHCTBHS MOMEXH MO OTHOIICHHIO K YaCTOTE CETU IJIEKTPONUTAHUS.
Econ npu BoznerictBum K311 Bo3HMKaeT paspsa B yCTpPOMCTBE 3alIUThl OT IOMEX, TO
INEKTPUYECKUA TOK, MPOXOJSAIMMM  OT MHOAKIIOYEHHOTO HMCTOYHHMKA JIICKTPOIMTAHUS
4epe3  YCTPOMCTBO  3alIUTBI, MPOJOJDKACTCA B TEUEHHE U II0CIHE  OKOHYAHMS
HCIIBITATEIbHOTO PA3PsAAHOTO TOKA.

JIns  monynpoBOIHUKOBBIX DIIEMEHTOB YKa3aHHOE SBJICHUE BO3HHUKAET B
3aBUCHMOCTH OT COCTOSIHUSI NMPOBOAMMOCTH BO BpeMmsa Bo3aeictBus K3II ycTpoiicTB
NTC, xoTtopele conaepXkaT IOJYIPOBOJHUKOBBIE 3JIEMEHTHI, M ONPEAEISIETCS TaKHUMH
rapaMeTpaMy IOJIYIIPOBOJAHUKOBBIX 3JIEMEHTOB, KaK XapaKTEPUCTUKU BOCCTAHOBJICHUS U
KauyecTBO (PyHKIIMOHUPOBAHUS MTOCIIE TPOOOSL.

B) M3MeHeHue noyisipHOCTH

HUyBCTBUTEIBHOCTh IOJIYIIPOBOJAHUKOBBIX JJIEMEHTOB K BPEMEHH BO3JCUCTBUA U
MOJIAPHOCTH UMITYJIBCOB SIBJIIETCSA OJHOM M3 MPUYMH BHIOOpA MEPEXOIHBIX KoeOaTeIbHbIX
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MOMEX B KQUECTBE HCHBITATEIbHBIX BO3JACUCTBUN JJIsI OLEHKH MOMEXOYCTOMYMUBOCTH, TaK
KaK YKa3aHHbIE€ IMOMEXH MOTYT HapyIIHUTh (PYHKIIMOHUPOBAHHE IOIYIPOBOJHUKOBBIX
AJIEMEHTOB C OOJBIIECH BEPOSTHOCTHIO, YEM HMITYJIbChl OAHOCTOPOHHEH ¢opMmbl. [is
W3Yy4YEHHUS BOIPOCOB MPOOOS MOTYNPOBOJHUKOBBIX 3JIEMEHTOB MPHU PA3TUUYHBIX YCIOBUIX
Harpy3Kd W BO3JCICTBUS HMITYJIbCHBIX NEPEHAIPSIKEHUN MPOBOJSAT COOTBETCTBYIOLIUE
uccienoBanus. [IpuBeneHHbIE HUXKE PE3YyIbTaThl OTHOCATCS K BO3JIEUCTBUIO MMITYJIbCOB
Pa3IUYHON MOJISIPHOCTH Ha MOJYNPOBOAHMKOBBIE nuoAbl. [lpu momaue K3II B momeHT
BPEMEHH, COOTBETCTBYIOIIUN MAaKCUMaJIbHOMY 3HAUECHUIO OOpPaTHOTO HAIpsDKEHUsST Ha
MOJTYTIPOBOIHUKOBOM JIMOJI€, CpelHee HampspkeHue mnpobos coctasiser 1800 B. Ilpu
nomade K3II B MOMeHTHI BpeMeHH, cooTBeTcTByoIHMe ¢a3oBeiM yriaam 30 u 90 rpan
MOCJie Havyajia MpOBOJAMMOCTH, YMEHBIIIEHUE CPEAHETO HAMPSLKEHUS Mpo0osi cocTaBisieT 33
u 50 % COOTBETCTBEHHO. AHAJIOTMYHBIE HCCIEAOBAHUS MOJITBEPKIAIOT, UYTO 3HAYECHHS
HaANPSDKEHUS TPOo0O0si B YCIOBUAX TMPUIOKEHUS HUMIYIbCHBIX OOpaTHBIX HaIpsKEHUI B
TE€YEHUE NEePUO/Ia MPOBOJUMOCTH 3a4aCTyIO0 MEHBIIIE, YEM B YCIOBUAX MPUIOKEHUS TEX Ke
HMMITYJIbCHBIX HAMPSOKEHU B TIEPHOJ OJIOKHPOBAHMUS.

A.2 ITosTopsitomuecs: K311

Bo3nuknoBenne — mnoBropstomuxcss  K3II  cBA3aHO ¢ mepekitoueHHeM
BBICOKOBOJIBTHBIX IIMH HA OTKPBITHIX AJIEKTPUUYECKUX MOACTAHIUAX BBICOKOTO U CPEIHETO
HaNpspKEHUSI U C ONEpalusIMU NEPEKIIOYEHUIN B JJIEKTPUUECKUX CETAX MPOMBIIUIEHHBIX
MPEAIPUATUN.

Ha snexkTpuueckux CTaHIMSIX BKIIOYEHUE U BBIKJIIOUEHHE BBICOKOBOJBTHBIX IIMH
MPUBOJUT K MalloMy BpPEMEHU HapacTaHUsi TMEPEeXOJHOr0 KoJIeOaTeIbHOTO TMpolecca,
MMEIOIIEMY BEIIMYMHY TOpSAJKAa HECKOJbKHUX JECATKOB HaHOCEeKyHA. Ha Bemnmuunny
MaKCUMaJbHOIro HampspbkeHus noTopsrommxcss K3II  oka3blBatoT BIMSHHE OTpa)KEHUSs,
00yCIIOBJICHHBIE HECOTJIACOBAHHOCTHIO TOJHBIX COMPOTHBICHUA BBICOKOBOJIBTHBIX IIHH,
[0 KOTOPBIM PacIpOCTPaHAOTCS oMexu. 110 3Tol nmpudnHe pe3ylbTUPYIINE HAMPSHKEHHUE
W TOK TIOMEXM B BBICOKOBOJIBTHBIX IIMHAX XapaKTEPU3YIOTCI OCHOBHOW YacTOTOU
Kosie0aHui, KOTOpasi 3aBUCHUT OT JIJTMHBI LIEMTA U BPEMEHH PaCIpOCTpaHEHUS.

Yacrora xonebannii moBTopsitomuxcs K311 MmoxkeT n3MeHATbes TPUOIU3UTEIHHO OT
100 xI'm 10 HECKOJBKHUX Merarepl JUisi OTKPBITBIX DSJIEKTPUUYECKUX MOJCTAHIHMM B
3aBUCUMOCTH OT BJIMSHUS NApaMETPOB, YKAa3aHHBIX BBIIIE, U JUJIMHBI BBICOKOBOJIBTHBIX
[IMH, KOTOPAasi MOKET COCTABJIATH OT HECKOJIBKUX JIECATKOB JI0 HECKOJIBKUX COTEH METPOB
(MakcumanbHas niuuHa MoxeT gocturath 400 m). [ToaTomy vactora nmosropsitomuxcs K311,
paBHas 1 MI'1, MOXeT paccMaTpuBaThCs B KaUeCTBE MPEACTaBUTENbHOM A1 OOJIbIIMHCTBA
YCIOBHM JKCIUTyaTaluu, M, BMecte ¢ Tem, dyactora 100 k[’ paccmaTpuBaercs Kak
COOTBETCTBYIOIIAs ~ yCIOBUSIM  OOJIBIIMX  DJIEKTPUUECKUX  MOACTAHIMHA  BBICOKOTO
HaNpsHKEHUS.

Yacrora noropenust K3I1 MokeT U3MEHATbCA OT HECKOJIBKUX I'epll 10 HECKOJIBKHUX
KWIOTepLl B 3aBUCHUMOCTH OT PACCTOSHUSI MEXKJYy KOHTAKTAMHU Pa3bEeAUHUTENSA, T.€. NPH
MaJIOM PACCTOSSHUM MEXKJY KOHTAaKTaMHM YacTOTa IOBTOPEHHUS MaKCUMallbHa, a IpHU
pacCTOSSHUM MEXJYy KOHTaKTaMH, OJU3KOM K TOMY, MPU KOTOPOM TPOUCXOJUT
MpEKpalleHrue AIIEKTPUYECKON AYrd, 4acToTa MOBTOPEHHMS MHUHUMAalbHAa W paBHA (IS
KaXJ0i (pa3pl) yIBOEHHOM YacTOTE CETH.

BriOpannbie yactoTel moBTopeHus 40 u 400 ['m, siBasitoTCs, clie0BaTeNbHO,
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KOMIIPOMUCCHBIMU 3HA4Y€HUSIMHU, YUUTBIBAIOIUMH  PA3IUYHYI0 POAOKUTEIIBHOCTD
MOMEX, BEPOATHOCTh  PA3JIMYHBIX YAaCTOT TMOBTOPEHHMS M  BIUSHUE OHEPTrUU
Bo3zeicTByronux nomex Ha UTC.

Ha npomsbinenssix npeanpustuax moropstoumecs K3I1 Moryr renepupoBaThCes
B pe3yJibTaTeé KOMMYTAllMOHHBIX MEPEXOAHbIX IporeccoB. Bpems HapacTanus umimynbca U
yactoTa kosiebanuil nosropstomuxcsa K3I1, BeiOpaHHbIE 111 MPOBENEHUS UCHBITAHUNA Ha
MIOMEXO0YCTOMYMBOCTh, HAXOAATCS B YIOBJIETBOPUTEIBHOM COOTBETCTBHHM C YaCTOTHBIMHU
XapaKTEePUCTUKAMU CHCTEM 3JIEKTPOCHA0KEHUS POMBIIIIJICHHBIX IPEIIPUITUH.

A.3 Bp10op BUIOB HCTIBITAHUI

Bei6op Buaa ucnbITaHui (Ha YCTOWYMBOCTH K OJAMHOYHBIM WJIM TOBTOPSIOLIMMCS
K3I1, unu TeM U IpyruM) OCYIIECTBISIOT C YUETOM XapaKTEPUCTUK ITOMEX, ONPEAEIIIOIUX
ANIEKTPOMAarHUTHYI0 00CTaHOBKY IpH 3kcryaranuu TC.

HcnpiTanusa Ha ycToMunBOCTh K 0AMHOYHBIM K311 umutupyror Bo3aeiictsue na UTC
OJMHOYHOI'O TEPEXOAHOI0 KoJeOaTelIbHOIO Ipolecca € MallbIMH BEPOSTHOCTBIO €Tro
MOSIBJICHWSIT W 4YacTOTOM  IIOBTOPEHMS;  YKa3aHHBIE  HCIBITAHHUS  ITO3BOJIIOT
IIPOKOHTPOJIMPOBATh B3auMoaeucTBue Mexay ucnbityeMoi nensto UTC u oxpyxaromein
3JIEKTPOMAarHUTHOM OOCTaHOBKOM, HO B MEHbBIIEH CTENEHU OOECIEeUMBAIOT OOHApYKEHUE
HapymeHuit pynkimonnpoanusi UTC mpu Bo3aecTBUM TOMEX.

HcnbiTanns Ha ycTOWYMBOCTH K noBTopsitomuMces K3I1 uMuTupyroT Bo3aencTBue
Ha UTC nepuoanyecku MOBTOPSIOUIMXCA KOJEOATENbHBIX MEPEXOTHBIX MPOLECCOB, YTO
obnerdaer oOHapyxeHue HapymeHui ¢yHkiuonupoBanusi UTC B pa3invyHbIX yCIOBHAX
IIPUMEHECHHS.
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IIpunoxenue b
(cipaBoYHOE)

Bb10op cTeneHei xKeCTKOCTH MCTIBITAHUM

CreneHu JKeCTKOCTM HcHbITaHUM Ha ycrodumBocTh K K3II  BeiOuparoT B
COOTBETCTBUU C YCIOBUSAMHU pa3memieHus TC mnpu S3KCIUlyaTalud M [apaMeTpaMu
OKpY’)Kalollell  2JeKTPOMAarHUTHOM OOCTAaHOBKM. YKa3aHHbIE CTENEHU IKECTKOCTHU
UCTBITAHUN YCTaHOBJIEHBI B pazfielie 5 HaCTOALIEro CTaHAapTa,

HcnpiTanus Ha MOMEXOYCTOMYMBOCTH IMPOBOJSAT B COOTBETCTBUU C YKa3aHHBIMU

CTEIECHSIMH JKECTKOCTH HCHIBITAaHUN C TeM, YTOOBI OLICHUTH Ka4eCTBO
¢dbyukumonupoBanus TC B ycnoBusX 3KcrutyaTaiuu. [lpu 3TOM y4HMTHIBAIOT NEPBUYHBIE
sBieHus, BbI3bIBaroIMe mnosisieHue K3II, m ycimoBus ycranoBku TC, KOTOpBbIE

OTIPENIETISIOT KIACChI JIEKTPOMAarHUTHON 0OCTaHOBKH.

b.1 Ongnnounsie K311

Br100p cTeneHu )KeCTKOCTH UCIIBITAHUN TOJDKEH OCYIIECTBIATHCS MPUMEHUTEIBHO K
KOHKPETHBIM YCJIOBHUSIM YCTaHOBKM M 3Kciuiyatauuu TC Ha OCHOBE aHain3a SIBJICHUM,
BbI3bIBAIOIIMX BO3HMKHOBeHHE K3II, B TOM umnciie onepanuii KOMMYyTalMd B CHJIOBBIX U
CUTHAJIbHBIX JIMHUSX W HENPSIMOrOo BO3JECUCTBUS MOJIHMEBBIX pa3psaoB. CreneHu
YKECTKOCTH UCTIBITAHUN YCTAHABIMBAIOT C YYETOM YKa3aHHBIX HUKE YCIOBHU.

CreneHb )KeCTKOCTH UCIIbITaHUH |

Ornepaniu KOMMYTAITUH:

- TOPTHI JJICKTPOIUTAHUS MOAKIIOYCHBI K MECTHOMY 3allUIICHHOMY
HMCTOYHHUKY JJIEKTpOCHAOXKeHUs (cucteme OecnepeOOMHOro MHUTaHUs, TPeoOpa3oBaTeIio
MOIITHOCTH); -

- MOPTHI  BXO/A-BBIXOJA TOJIKIIOYCHBI K Ka0ensM, MPOJIOKCHHBIM
MapajuieIbHO  KaOessiM AJIEKTPONMUTaHUsl, COOTBETCTBYIIIUM pacCMAaTPUBAEMOMY KJIACCY
AJIEKTPOMArHUTHOW 0OCTaHOBKH.

MonHueBbIE pa3psaabL:
- TC ycTaHOBIIEHBI B CTIEMAJIBHBIX TOMENIECHUSX JJIs YIIPABJICHUS.

CTeneHb )KeCTKOCTH UCHBITAHUH 2
Onepanuym KOMMYyTalUK:

- nopthl 3nekTponuTanus TC HEMOCPEACTBEHHO MOAKIIOYEHBI K pacrpeiesu
TEJIbHBIM AJICKTPUYECKUM CETSAM >KWIJIBIX PaliOHOB;

- moptbl anekTpornuTaHus TC, YCTAaHOBJICHHBIX Ha MPOMBIIICHHBIX
MPEANPHUATUAX W Ha IJCKTPOCTAHIUAX, Pa3BA3aHbl OT CHJIOBBIX JJIEKTPUUYECKUX CETEH C
WCIOJIb30BAHMEM H30JUPYIONMUX TPAaHCPOPMATOPOB, 3AIIUTHBIX YCTPOUCTB U T.1I.;

-TIOPTHI BXOJIa-BBIXO/A MOJKIIOYEHBI K KaOelsM, MPOJOKEHHBIM MapasieIbHO
KabemsM  DJIGKTPONUTAHHS, COOTBETCTBY  IIUM paccMaTpuBaeMOMy  KJaccy
IEKTPOMArHUTHON OOCTaHOBKH.
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MoJtHuEBbIE pa3psiJIbL:
- TOPTBHI DJICKTPOIMTAHUS W BBOJA-BBHIBOAA TOJKIIOUEHBI K SKPaHUPOBAHHBIM
Ka0esIM.

CreneHb ’KECTKOCTH UCIBITAaHUHN 3

Onepanuu KOMMYTAaIUU:

- nopThl ekTponuTanuss TC HEMOCPECTBEHHO MOAKIIOUEHBI K 3JICKTPUUYECKUM
CETSM DJICKTPOCTAHIIUN U MIPOMBIIIJIEHHBIX MPEIPUATHH;

- TIOPTHI BXOAA-BbIX0Ja MOJKIIOUEHBl K KaOesiM, TPOJI0KEHHBIM MapaijIeIbHO

Ka0enssM AJIEKTPONUTAHUsI, COOTBETCTBYIOIIUM paccMaTpuBaeMoMy  KJlaccy
AJIEKTPOMArHUTHOW 0OCTaHOBKH.

MostHHEeBBIE pa3psIbL:

- mopThl AekTponuTanus TC NOAKIIIOYEHBI K HEOKPAHUPOBAHHBIM KaOesiM;

- TIOPTHI DJJIGKTPONMTAHWS W BBOJAa-BeiBoja TC TOAKIIOYEHBI K KaOesM,
MPOJIOKEHHBIM Ha OTKPBITOM MECTHOCTH C MPHUMEHEHHUEM SKPAaHUPYIOIIMX KOHCTPYKIHI
(HarpuMep, METAITHIECKUX KOKYXOB).

CrerneHb JKECTKOCTH UCIIBITaHHuH 4

Onepanuyu KOMMYTaIUU:

- MOPTHI snexktponutanus TC TMOAKIIOYEHBI K CETSAM DJICKTPOMUTAHUS
AIEKTPOCTAHITUN W MPOMBINIJICHHBIX MPEANPUATHN, XapaKTePU3YIOMIMXCS 3HAUYNTEIbHBIMU
WHIYKTUBHBIMH Harpy3KaMu;

- TIOPTHI BXOJIa-BBIXO/A MOJKIIOYEHBl K KaOemsM, MPOJIOKEHHBIM MapajuieIbHO
KabesIM ANEKTPOIUTAHUS, COOTBETCTBYIIUM paccMaTpruBaeMoOMy KJIaccy
3JICKTPOMArHUTHOM 0OCTaHOBKH;

MonHuEBbIE pa3pAIb:

- MOPTHl DJEKTPONMUTAHUS W BBOJA - BHIBOJA TC moaxiIo4YeHbl K
HEIKPaHUPOBAHHBIM KaOEIsIM, TIPOJIOKEHHBIM Ha OTKPBITOH MECTHOCTH.

CreneHpb )KECTKOCTH HUCHBITAaHUN X:
- CIIENHMAJIbHBIC YCIOBUS pa3MelleHNss 1 ycTaHOBKU TC

b.2 IToBropsitomuecs K311

CreneHn >XKeCTKOCTH HCHbITaHUM Ha ycroiumBocTh K K3II BeIOHMparoT ¢ ydeTom
MIEPBUYHBIX SIBJICHUH, BbI3bIBatoIuX nossieHue K3I1.

HcnbiTanuam Ha yctoluuBocTh K moBTopsrommumcs K3II nopnexart, B OCHOBHOM,
TC, npenHa3HauyeHHBIE Il YCTAHOBKM HA DJIEKTPUYECKUX IOJCTAHLMIX BBICOKOTO M
CPEIHETO HAMpPsDKEHHUS W HAa TPOMBIIUICHHBIX MPEANPUATUIX, UMEIOUUX COOCTBEHHBIE
ANEKTPOCTAHINH (TpaHCHOPMATOPHBIE TTOJCTAHITUH).

YpoBeHb  BO3HUKAIOIIMX  HANpsHKEHUM  TIOMEX  ONpeNensercs  JJIMHON
BBICOKOBOJIbTHBIX IIIMH, JACHCTBYIOIIMMHM B HHUX HANPSKCHUAMH, HAJIUYUEM U JJIMHOU
ka0eneil, pacroNOKEHHBIX TMMapPALIETbHO BBICOKOBOJIBTHBIM IIIMHAM, CTEIEHBIO WX
SKpPAaHUPOBAHHUS U NTApAMETPAMU CUCTEMBI 3a3€MIIEHUS.

[Ipu BBIOOpPE cTemeHed >KECTKOCTH HUCTBITAHUM HEOOXOIUMO Il YMEHBIICHHUS,
M0 BO3MOXKHOCTHM, YHCIA BIAMSIOUMX (PAKTOpOB MPHUHATH BO BHHUMaHue, 4TO pabodyee
HaIpsDKEHUE YJIEKTPUYECKUX MOACTAaHIUM, HA KOTOPBIX dKcIyaTupyrotcs TC, HaxoauTtcs
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B ompejeieHHbIX mnpenenax (Hampumep, oT 150 mo 800 xB). VYuwurteiBas 310, BBIOOP
CTENEHEN >KECTKOCTU HCIBITAHUM OCYIIECTBIAIOT C YYETOM COCTaBa IMOIKIOYAEMOro
00OpyAOBaHUs, €ro pa3MEIlEHUs, KaueCcTBa SKpaHUPOBaHMsS Kabenel M MapaMeTpoB
CUCTEMBI 3a3E€MJICHHS.

Hcxonss w3 mpakTudeckoro ombiTa ycraHoBkn TC ¢ HWcmoiab30BaHUEM
SKpAaHUPOBAHHBIX KaOenel, FKpaHbl KOTOPHIX COCAMHEHBI Ha O0OMX KOHI[AX C CHUCTEMOU
3aIIMTHOTO 3a3€MJICHMS, PEKOMEHJIYETCsl CJEAYIOIIUN TMOpSI0K BbIOOpAa CTENEeHeM
KECTKOCTH UCIIBITAHUI Ha yCTOWYMBOCTH K moBTopstoummcs K3I1:

CTEMNEHD ) KECTKOCTH UCIILITAHMI 1
- mopThl TC MOAKIIOYEHBI K KaOesiM, HEe BBIXOSAIINM 32 MPEIeIbl TOMEIICHHS
JUUISL YIIPaBIICHUS

CTEIEHb JKECTKOCTU MCIBITAaHUH 2

-TC ycTaHOBJIEHBI B KOHTPOJIMPYEMBIX IOMEIICHUAX M 3aJIaX PEICUHON 3allUThI.
[Hoptel TC noaxntoyeHsl K KabensiM, COEIMHEHHBIM C 000pPYJOBaHUEM, PACIIOIOKEHHBIM
B IIOMEIECHUSX YIPABICHUS U 3aJ1aX PEIICUHON 3aIUTHI;

CTEIEHb KECTKOCTH UCTIBITAHUI 3

- TC ycraHOBIEHBI B TOMEIICHUAX pesieiiHON 3amuThl. [lopTel TC moaxItodeHsbl
K KaOeIsiM, COeIMHEHHBIM C 000pPYIOBaHUEM, PACIIOIOKEHHBIM B ATUX MOMenieHusX. s
ykazaHHbIX TC npH cTeneHu )KECTKOCTU 3 MPUMEHSIOT HAaNpshkeHue nomexu 2,5 kB.

CTEIIEHb JKECTKOCTH  HWCIBITAaHUNW 4 HE MPHUMEHSIOT st uensitannii - TC,
IIPEHAa3HAYEHHBIX JUIS SKCIUTyaTalliy Ha 3JIEKTPOCTAHLUAX U AJIEKTPUUECKHUX MOACTALUAX
BBICOKOTO HampsbkeHus. Eciau  BbIOOp yKa3aHHOM CTEMEHM JKECTKOCTU CUMTAETCS
HEOOXOJIUMBIM, JOJIKHBI ObITh MPUHATHI COOTBETCTBYIOIIME METO]IbI IOMEXOIOAABICHHUS;

CTEIIEHb KECTKOCTU HCHBITAaHUNA X
- CHEeUUAJIbHBIC YCIOBUS pa3MelnleHus 1 yctaHoBku TC.
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IIpunoxkenue B
(cipaBoYHOE)

Boixognoe conporuBiaenune UT" K311

Brixognoe conporuBienue WIT K3II NOJHKHO B MAaKCUMAJILHOM CTEIEHU
COOTBETCTBOBATH IMOJTHOMY CONPOTUBIICHUIO JIMHUU (3JIEKTPOIUTAHUS, TIEPEIaul CUTHAJIOB,
YOpaBJEHUsS, CBS3H ). ITO MOJIOKEHUE CIPABEAIMBO JUJIS MOJA4YM MOMEXHM IO CXemaM
“nmpoBoa-3emiisi” U “IPOBOJI-TIPOBOJ .

[TonHOE COMPOTHRICHUE JIUHUU OMpEaesaeTCs] MHOTUMH (paKTOpaMu, B TOM YHUCJTIE
TUTIOM KaOeyie, YacTOTHBIM CIIEKTPOM TMOMEXH M JUJIMHOW JMHUU, YTO 3aTPyIHSET
YCTAHOBJICHUE OJHOM BEJIMUYMHBI, IPUTOHOMN JIJIs1 PA3JIMYHBIX YCIOBUIA.

B aroit cBsa3u B [1] mpuBeneHbI CBeACHHS, OTHOCAIIMECS K M3MEPEHHBIM 3HAUYCHUSAM
MOJIHOTO COTMPOTHUBJIEHUS (MAaKCUMAaJIbHOE, CpeAHEE U MUHUMAJIBHOE 3HAUYCHUS)  JIMHUI
anekTponuTanusd B auana3oHe 4vacToT oT 20 kI’ go 30 MI'u. M3mepenus npoBoasTcs
MeXay ¢a3HbIM M 3alMTHBIM IPOBOJHMKAMH B HHU3KOBOJIBTHBIX  paCHpeeTUTEeIbHBIX
CeTAX.

K3II, paccMatpuBaeMbie B HACTOAIIEM CTAHIAPTE UMEIOT YACTOTHBIE COCTABJISIOIINE
B MOJIOCE OT HECKOJBKMX JIECATOB KHJIOTEPI J0 HECKOJIbKHUX COTEH KHUJIOTepI] s
oauHouHbIX K3IT u 10 5 MI'n s moBTopsitommuxcst K311

Hns nuamazona wyactoT oT 100 xI'm mo S MI'm B [ 1 | npuBeneHsl cieayroume
CpeHUE 3HAYCHHUS:

- ot 10 1o 30 Om Ha yactore 100 kI,

- okoiio 80 OM Ha yactore 1 MI'm;

- ot 100 mo 150 OM na yactote 10 MI.

CBeneHUSI O KPUTEPHUAX, NMPUHATHIX MPH BBIOOPE BBIXOJHOTO conpoTuBiaeHus MIT
K3II, npuBenensl HUXkeE.

B Oynymem BO3MOXHO TMpOBEICHHE KOPPEKTUPOBKH BBIOPAHHBIX BEJIMYUH
BbIxosHOrO conporusienuss UIT K311 n npuHATHE €IMHCTBEHHOIO 3HAYEHUS BBIXOJHOIO
CONPOTHUBIICHHUSI, COCTaBIAIONIEro, Hanpumep, 50 OM. DTo 3HaUEHUE MOXKET MO3BOJIUTH
MIPUMEHSATh CTaHAAPTHOE YCTPOMCTBO CBS3W/PA3BA3KUA JIJIsI UCIIBITAHWA Ha YCTOWYHUBOCTD K
KOHJYKTHBHBIM TOMEXaM pPa3JIMYHOTO BUJA M HCKIIOYUTH CJIOKHYIK OILIEHKY YCIOBUU
9KCIUTyaTalldd IIPU BEIOOpE BBIXOIHOTO conpoTuBiacHus UT .

B.1 Ommuounsie K3II

Brixognoe comporuBinenne WMI' ana ucneitanuid npu nogadue K3II Ha moptsl
ANEKTPONUTAHUsI YCTAHOBIEHO paBHbIM 12 m 30 OmM. DTM 3HaYeHHsS] NPUMEHUMBI JUIS
KOPOTKUX W JUIMHHBIX JMHUN Ipu nutanuu TC OT pacnpeneauTenbHON AIEKTPUYECKON
cetu. OHH TpenCTaBISIIOT COOOM TEXHUYECKUH KOMIOPOMHCC, T.K. YYHUTBHIBAIOT
HeoOxoauMocTh HcnbIThiBaTh UTC, moakiaroueHHBIE B OOBIYHBIX YCIOBHUSX K CETSIM C
HHU3KUM COIPOTUBJICHUEM, COOTBETCTBYIOIIMM 3Ha4YeHUsAM, ykazaHHbIM B [ 1 ]. Kpome
TOTO, NMPU YKA3aHHBIX 3HAYEHUSX BBIXOJHOTO CONPOTHUBIIEHUS BO3MOXXHBI HMCIBITAHUS
YCTPOUCTB 3allMTBl OT MMIIYJBCHBIX ITOMEX, TAKMUX KaK BapUCTOPbI HAa OCHOBE OKCHIOB
METaUIOB U T.A., INpuMeHeHHbIX B KoHcTpykumn HWTC. Ilpu sToM 3HayeHus TOKa
kopotkoro 3ambikanust MI" K311 obecrieunBarot, ¢ y4eTOM HOMUHAJIBbHBIX 3HAUEHHUI TOKA U
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paccerMBaeMoOil MOITHOCTH YCTPOMCTB 3aUThI, IPOBEJECHUE HEPA3PYIIAIOIIX UCTIBITAHUH.

Jnsa wcneltanuid npu  noxade oauHouHbIX K3II Ha mnopTel BBOJA-BBIBOJA
KOMIIPOMHUCCOM SIBIISIETCSL BBIOOp 3HaueHus BbixoaHoro conpotuieHus UI' K311, pasHoro
200 OM, y4yuThIBas, YTO XapaKTEPUCTUYECKOE CONPOTUBICHHE NMPUMEHSEMBIX Kabene
(ckpyuyennsix nap) cocrasiaser oT 120 mo 150 Om B yactoTHOM auana3zoHe csaime 100
k' npu nouHe kabeneit mopsiaka 100 m.

Bo3MoXHO TmpoBelieHHE KOPPEKTUPOBKH BBIOPAHHOW BEJIMYHMHBI  BBIXOJHOTO
COIIPOTHUBJICHUSA NI K3II, B ToM wuyucie W [ AaHAJIOTHYHBIX HCIBITAHUA C
ucnonb3zoBanuem nopropstomuxcss K3II, mns  koropsix BbixonHoe comportusieHue WUIT
K3IT ycranoBneno paBHbiM 200 Om.  @aKTHYeCKH, NPH NOAAYE HCIBITATEIbHBIX
HarnpspbkeHuit Ha UTC npu BXOIHOM CONMPOTUBICHUM TOPSJIKA HECKOJIBKHX COTEH WU
ThICSY OM, paznuuus npu ucnoiaszoBanun NI K311 ¢ BeixoansimM conpoTtuienrneM 200 Om
nmu 120-150 OM  OTCYTCTBYIOT.

Jnsa wncenwitannii TC npu momaye K3II Ha mopTel BBOJA-BBIBOJA, K KOTOPBIM
MOAKJIIOUEHBI TPYMMbl AJICKTPUUYSCKUX IIeNel, BKIIOYAIONIUX YCTPOMCTBA 3allUTHI OT
UMITYJIbCHBIX TToMex, npuMmenenune MI' K3II ¢ Beixogubim conpotuBiaenueM 12 uam 30 Om
MPEACTAaBISAETCS MPUEMIIEMBIM 10 TEM K€ IPUUYUHAM, 4To U npuMmeHeHue NI ¢ yka3zaHHBIM
BBIXOJHBIM corpoTuiieHueM npu nojaade K311 va moptel 3neTponuTaHus.

B.2 Tlostopstommuecs K3I1

Beixonnoe  comporuBnenue MIT K3II ycranaBmuBaror paBHeiM 200 OM, x0T
peasibHOE COMpOTHBIICHHE Kabenel (CKpydeHHBIX map) Onm3ko K BenumumHe 150 Owm.
[IpuunHa, 1O KOTOpPOH BelnyuHa BHIXOAHOTO nonHoro conpoTusienus UIT K311 BeiOpana
paBHoil 200 Owm, 3akimO4aeTcs B HEKEIATEIbHOCTH HW3MEHEHUS CYIIECTBYIOUIETO
MOJIOKEHUS, CBA3AHHOIO C TEXHUYECKUMH XAPAKTEPUCTUKAMU U3AECIUN, TPUMEHSIEMBIX Ha
AJIEKTPUYECKHUX IMOJICTAHLUSIX BBICOKOT'O HAIIPSKEHUS.
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IIpunoxenue I'
(cipaBoYHOE)

bubanorpadus

[ 1] MD3K 816-84 PykoBOACTBO MO METOJIaM HU3MEPEHUSI MEPEXOIHBIX
MPOILIECCOB MaJIOW JUIMTEIIBHOCTU B HU3KOBOJBTHBIX CHUJIOBBIX W CUTHAIBHBIX JTUHUAX
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YIAK 621.396/.397.001. 4: 006. 354 OKC 33.100 OKCTY 0020 202

KnroueBble cimoBa: 3JIEKTPOMAarHUTHAsE COBMECTHMOCTB; TEXHHYECKHE CpEJIICTBA;
KojieOaTebHBIC 3aTyXarollue IOMEXH; IMOMEXOYCTOMUYHMBOCTh, TPEOOBAHUS; METOJIbI
HUCIBITaHUHN
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