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BBEJEHUE

Hactosimuii cranaapt siBisietcsas  4dacthio ctangaptoB MOK cepun 61000, umeromieit
CICAYIONIYIO CTPYKTYPY.

Yacte 1 OcHOBBI
OG6miee paccmoTpenue (BBeAeHNE, (yHIaMEHTAIbHBIC TPUHIIUITHI)
OnpeneneHusi, TEPMUHOIOTHUS

Yactp 2 DnekTpoMarHuTHasi 0OCTaHOBKA
Onucanue 3JIeKTPOMarHuTHON 00CTaHOBKHU
Knaccudukarus 231eKTpoMarHUTHOM 00CTaHOBKHU
YPOBHU 3JIEKTPOMArHUTHOU COBMECTUMOCTH

Yacts 3 Hopmbl
HopwMmsbl momMexosmuccun
Hopmbl momMexoycTOHYMBOCTH (B T€X ClydasiX, KOIJla OHHU He
ABJISIIOTCA IPEIMETOM PACCMOTPEHUSI TEXHMUYECKUMU  KOMUTETaAMU,
pa3pabaThIBAIOMIMMHU CTAaHAAPTHl Ha MPOAYKIIHIO)

Yactb 4 MeToibl UCTIBITAHUN U U3MEPEHUI
MeTtobl U3MEepEHN
MeToanl UCTILITAaHUN

Yacte 5 PykoBoACTBa IO YCTAaHOBKE U ITOMEXOIOJABICHUIO
PykoBojicTBa 0 yCcTaHOBKE
PykoBo/1cTBa 1O MOMEXONOIaBICHUIO

Yactp 6 O01mue cTanaapThI
Yacte 9 Paznoe

Kaxxnas yacth moapaszensercs Ha pa3ieibl, KOTOPble MOTYT ObITh ONMyOJMKOBAHBI
KaK MEKJIYHApOAHbIE CTAHIAPTHI, JTMOO KaK TEXHUYECKUE OTUETHI.

OTH CTaHJIAPTHI U OTYETHI OYAYT OMYOJIMKOBAHBI B XPOHOJIOTMYECKOM MOPSIIKE U CO-
OTBETCTBYIOIIUM 00Pa30M MIPOHYMEPOBAHBI.

Hacrosimuii paznen siBasieTcss MeXAYHAPOJHBIM CTAaHIAPTOM, B KOTOPOM MPUBOASITCS
TpeOOBaHUS MOMEXOYCTOWIMBOCTH M METO/IbI HCTIBITAHUN, OTHOCSAIIMECS K HAHOCEKYHTHBIM
MMITYJIbCHBIM IIOMEXaM.
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T'OCVYJIAPCTBEHHBIN CTAHJAPT POCCUMCKOU ®EJIEPALINNA

5 COBMECTUMOCTh TEXHMUYECKUX CPEICTB DSJICKTPOMarHuTHas
YCTOMUYHUBOCTbh K HAHOCEKYHJIHBIM HUMIIYJIbCHBIM IIOMEXAM
TpeboBaHus U METOABI UCTIHITAHUMA

Electromagnetic compatibility of technical equipment.
Immunity to electrical fast transient / burst.
Requirements and test methods

Jlara BBenenus 2001-01-01

1 Ob6aacTs npUMeHeHust

Hacrosmuii crangapT pacnpocTpaHseTcs Ha 3IEKTPOTEXHUUECKUE, IIEKTPOHHbBIE U
paouoinekmpouHbvle U3ienus 1 000pyA0BaHUE (Jaliee B TEKCTE — TEXHUYECKUE CPEJICTBA) U
yCTaHABIIMBAET TPEOOBAHMS M METOJIbI UCTIbITaHUI TexHudeckux cpenacts (TC) Ha ycroitun-
BOCTh K HAHOCEKYHAHBIM UMNyNIbCHBIM nomexam (HUIT). CtanmapTt ycTtaHaBiIMBaeT crerie-
HU ECTKOCTU UCTIBITAHUM, KOTOPBIE OTHOCATCS K Pa3IMYHBIM yCIOBUSIM dKcITyaTanuu TC,
a Tak’K€ METOJbI UCTIHITAHUM.

[{enpro HACTOSIIIIETO CTaHJAPTAa SBISAETCS YCTAaHOBIIEHHWE OOIIUX MPABUJI OLICHKH Ka-
yectBa (pynknuonupoBanus TC mpu BosaeiictBun HUII, BozHuKarommx B pe3yibTaTe
KOMMYTAIIMOHHBIX MPOIIECCOB (MIpephIBaHUSI MHAYKTUBHBIX HArpy30K, pa3MbIKaHUE KOHTAK-
TOB peJie U T.I1.), Ha MOPTHI AIEKTPOIUTAHUS U CUTHAJIOB BBOJIa/BBIBO/IA.

Crannmapt ycTaHaBIUBAET:

- ¢opMy cuTrHajIa UCTIBITATEIIBHOTO HATIPSDKCHUS;

- CTENEHU KECTKOCTH UCIIBITAHUN;

- TpeOOBaHUSA K UCIIBITATEIILBHOMY 000PYI0BAaHUIO;

- CcXeMbI paboYnX MECT JJI UCTIBITAHHH;

- METOJbl HCIBITAHUH.

B crannmapte naHbl METONBI HCTIBITAHUN B TAOOPATOPHBIX YCIOBUSX M UCTBITAHUN Ha
Mecte 3kcruryatauuu TC mociie X OKOHYATeIbHOM YCTaHOBKHU.

Hacrosiuii cTanaapT He yCTaHABIUBAET HCIBITAHUHN, IPUMEHSIEMBIX 11 KOHKPETHBIX
TC wnu cucreM. Ero rmaBHO# 3amaueii siBhsieTcss oOeClEUEeHHE BCEX 3aMHTEPECOBAHHBIX
TEXHHUYECKHX KOMHTETOB IO CTaHIapTU3AINH, pa3padaThIBAIONINX CTaHIAPTHI HA MPOIYK-
[0, OOIIMMHU CCHUIOYHBIMU JaHHBIMHU. TeXHUUYECKHe KOMHTETHI M0 CTaHAAPTU3AIUU WU
usrotoButeau TC HECYT OTBETCTBEHHOCTH 32 BHIOOp METO/JOB M CTEMEHEH KEeCTKOCTH HC-
nbeITaHul, npuMensemsIx s TC.

N3nanue opunmansHoe
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Cmenenu jcecmkocmu UCHLIMAHUIL HA YCMOUYUBOCMb K HAHOCEKYHOHbLIM UM-
HYIbCHBIM ROMEXAM U MemoObl UCHbBIMAHULL ycmanagauearom ¢ cmaunoapmax na TC
KOHKpemHnoz2o euda u 6 mexnuueckoit ookymenmayuu na TC 6 coomeemcmeuu c
HACMOAWUM CHIAHOADMOM.

Tpebosanusa nacmoauwiezo cmanoapma A6aA0MCA 00A3amMenbHbIMU.

Cooeporcanue cmanoapma MIK 61000-4-4-95 naopano npameim wpugpmom, 0o-
noanumenshvle mpeovosanusn k cmanoapmy MIK 61000-4-4, omparcarouyue nompeono-
cMmu IKOHOMUKU CHIPAHBL, - KYPCUBOM.

2 HopmaTtuBHBIE CCHUIKH
B nacmosawiem cmanoapme ucnonb3o6ansl CColiKU Ha ciiedyloujue Cmaioapmaol:

I'OCT 14777-76 Paduonomexu unoycmpuanvhule. Tepmunut u onpeoenenusn

I'OCT 30372-95 | T'OCT P 50397-92 Coeémecmumocmov mexHUUECKUX cpeocme
anekmpomaznumuas. Tepmunvl u onpeodenenusn

TI'OCT P 8-568-97 T'ocyoapcmeennas cucmema ofecneueHus eOuHcmea usmepe-
Huil. Ammecmayusa ucnvtmamenbHoz2o 060pyoosanus. OcHoeHblE NO0NHCEHUS

I'OCT P 51.318.22-99 (CHCIIP 22-97) Coémecmumocmov mexHU4ecKux cpeocmae
anekmpomazuumnuasn. Paouonomexu undycmpuanvnvie om 060pyoosanus ungopmayu-
OHHbIX mexHoozull. Hopmvl u memoowvl uzmepenuii

3 O0mue moJjioKeHus

Ucneiranue Ha Bo3nencteue HUII - 3170 McnbiTaHue madykamMu MMIYJIbLCOB HAHOCE-
KYHJIHOW JTUTEIIbHOCTH, M0JIaBAEMbIX Ha MOPTHI JIEKTPONUTAHUS, 3a3€MIICHUSI U CUTHAJIOB
BBOJIa / BeiBoJIa. CymiecTBeHHBIMU ocoOeHHOocTssMu HUII sBisitoTcst Manast JyIMTENbHOCTD
¢dbpoHTa, BBICOKAs YacCTOTA MIOBTOPEHUS U HU3KAsl SHEPTHSI.

4 Omnpenesenust

B nacmoawem cmanoapme npumensarwom mepmunst, ycmanoenenuvie ¢ I'OCT
14777, I'OCT 30372 | TOCT P 50397, a maxaice chedyrowue:

4.1 UTC - ucnbiTyeMOe TEXHUYECKOE CPEACTBO.

4.2 YcToituMBOCTh K 3JEKTPOMArHUTHOH momexe (IIOMeXOyCTOWYHMBOCTB) -
cnocoonocmv TC coxpanamv 3a0anHoe Kauecmeo (PYHKUUOHUPOGAHUA NPU
6030elicmeuu Ha He20 GHEUIHUX NOMEX C PeclAMEHMUPYeMbIMU 3HAYEHUAMU
napamempoe.

4.3 Tlopt — epanuua mesxncoy TC u enewtneii IneKmpomazHumHoil cpeooi (pazvem,
3axcum, Kiemma, KOpnyc u m.n.).

4.4 Hanocekynonvie umnynvcuvie nomexu (HHUII) - umnynvcuvie nomexu, onumev-
HOCMb KOMOPBLIX JEHCUM 8 Npedesax om 00HOU HAHOCEKYHObL 00 0OHOU MUKDO-
CEKYHObL.
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4.5 Bpemsi HapacTaHusi (IVIMTEJIbHOCTH (PPOHTA UMINYJILCA) - WHTEPBAJ BPEMEHH
MEK]1y MOMEHTAaMU, KOT/la MTHOBEHHOE 3HaUYeHue uMmiryiabca jpocturaetr 10 m 90

% IMUKOBOT'O 3HAYECHMUSI.

4.6 YcTpoiicTBO CBSI3H -
HUII u3 oHOM 11enu B APYTYIO.
4.7 YcTpoiicTBO pa3BA3KM - 3JIEKTpUUECKas 1EMb, MPEJHA3HAUYCHHAS JJI MPEIOT-
Bpamienus Bosnevicteuss HUIL, nonaBaembix Ha UTC, Ha ycTpoiicTBa, Ha 000py-
JIOBAHUE WJIU CUCTEMBI, HE TIOJIBEPraeMbl€ UCIIBITAHUSIM.

4.8 EMKOCTHBIE KJICIH CBA3H -

QJICKTPHUUYCCKasA LCIIb, IIPCAHA3HAYCHHAA IJIA IICpCaavdun

YCTPOICTBO ONpEAEIIEHHBIX Pa3MEPOB U XapakTe-

puctuk s nogaun HUII mo cxeme “npoBoa-3emiis” Ha 3IEKTPUUECKYIO LENb
NTC 6e3 kakoro-1100 raJbBaHUYECKOr0 COCTUHEHMSI ¢ YKa3aHHOU IETbIO.

3a3€MJICHHBI METaJUINYECKUN JIMCT WIX IIJIACTHHA,
NOTEHIMAI KOTOPOM HCIOJIB3YeTCsl B KadeCTBEe OOLIET0 HYJIEBOrO NOTEHIHAa
st UTC, ucneirarensHoro renepatopa HUIL (MI') u BcnomorarensHoro o6o-
pYyJdOBaHMUS.

4.9 TlnacTuHAa 3a3eMJICHUA -

5 CreneHu xKecTKOCTH HCILITAHUM

Jiis ucnibitanunii TC Ha ycroituuBocts kK HUIT (manee B Texcre - UCHbITaHUs) ycTa-
HABJIMBAIOT CTEIEHM )KECTKOCTH, YyKa3zaHHblE B Tabnuue 1. Pexkomenaauuu no BeIOOpY cTe-
IIEHEN KECTKOCTH MCIBITAHUM NPUBEACHBI B IPHJIOKEHUN A.

Taomuna 1 — Crenenu KeCTKOCTHA UCIIBITAaHUI

BrixomHoe ucnibiTaTennbHOe Hanpsbkenue M B pexnme xonoctoro xona (+ 10 %)
W 4acTOTa MOBTOpeHUs MITybcoB (+ 20 %)

CreneHn ITopT snexkTponuTanusi, [Topt curnanoB BBojaa / BEIBOJA
Kectkoctn IIOPT 3a3EMJICHUS
Ucnwrranuit Ammutyaa YacToTa AmmuuTynaa YactoTa
HMITYJIBCOB, MMOBTOPEHUS, HMITYJIbCOB, [ToBTOpEHMUS,
kB Kl'1g kB KI'o
1 0,5 5 0,25 5
2 1 5 0,5 5
3 2 5 1 5
4 4 2,5 2 5
X | ChnenuanabpHas CrnenuaipHast CnennaabpHast CnenuanpHast

[Tpumeuanue - X mpeacrapisieT cOO0M OTKPBITYIO CTENEHb KECTKOCTH MCTIBITAHUH,
KOTOpasi MOKET ObITh yCTaHOBJIEHA B cTaHAapTax Ha TC KOHKpETHOro BHJAa U B TEXHHUYE-
ckoit tokymeHTanuu Ha TC.
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6 HWcnbiTaTebHOE 000PyA0BaAHKE

6.1 VicipiTaTenbHbBIN TeHepaTop

VYmpowmennas cxema HI' npusenena Ha pucyske 1.

OcHoBnble 31eMeHTH UT:

- HMCTOYHHK BBICOKOTO HAIPSIKCHHUS;
- 3apsSAHBIN PE3UCTOP;

- HaKOIUTEIHHBIA KOHIEHCATOP;

- pa3pAAHUK;

- PE3UCTOP OCIIU q)OpMI/IpOBaHI/I}I JJINTCIIBHOCTHU UMITYJIbCA,

- CONIACYIOLIUUA PE3UCTOP;
- pa3leNMTENbHBIN KOHJIEHCATOP.

6.1.1 Texnmueckue xapakrepuctuku UI°

6.1.1.1 Xapakrepuctuku HI' B pexkuMe XO0JOCTOrO Xoja

Jlnana3zoH BBIXOJHOIO HAIPSDIKEHUS HEHa-
rpyxxeHHoro UI' (HampsbkeHHe Ha HAKOIH-
TEITEHOM KOHJICHCATOPE) . .vveurreenrnennnnnnnnn

(0,25 kB — 4 xB) + 10 %

6.1.1.2 Xapakrepuctuku UI" npu padore Ha Harpy3ky 50 Om

MakcumannHas SHCPTUA UMITYyJIbCA............

[TONSAPHOCTD UMITYIIBCOB. ...vvveeeneveeennnnns.
THI BEIXOIHOTO COSTUHUTENA . .o veeeannnnn.
BayTpenHee conpoTuBieHUE

(CM. TIPUMEYUAHUE). ..\ eeeerreeeennneeennnnnnn.

EMKOCTB pa3ennuTenbHOro KOHAEHCATopa. . .
HacTOTa UMITYIIBCOB. .. .eeueeeeeaiieeeannnane

JIMUTEeNbHOCTD MaYKU UMITYJIBCOB. . ............
[lepron cieOBaHUS MAYEK ....eenveennnnnn..
JlnutensHOCTh (PPOHTA UMITYIIBCA. ... ..........
JnutenpHOCTh UMMyJbca (Ha ypoBHE 50 %
TTUKOBOTO 3HAUCHMS) . ... eeurrreeennnnnneannnnnns
Tunosaa dhopMa BBIXOJHOTO UMIIYJIbCa MPHU
Harpy3ke SO OM..........ooviiiiiiiiiii .,
Pa6ora UI' mo oTHomenuto k ¢aze Hamps-
HKEHUS DIEKTPOTUTAHMS . ..nvveneeeneeannnnnnn.

4 mJlx/ummynee  Ha Harpyske S50 Owm mpu
HarnpspkeHuu 2 kB

[TonoxutensHas U OTpUIIATENbHAS
KoakcunanbHblii

50 Om + 20 % B nuana3one ot 1 10

100 MI'a

10 H®

B 3aBucumoctu OT BBIOpAaHHOW CTENEeHU
KECTKOCTU UCTIbITAHUM (cM. 6.1.2)

15 mc + 20 % (cM. pucyHok 2)

300 mc + 20 % (cM. pUCYHOK 2)

5 He +30 % (cMm. 6.1.2 u pucyHok 3)

50 e + 30 % (cm. 6.1.2 u pucyHok 3)
CwMm. pucyHok 3

AcHuHXpOHHas

IIpumeuanne - Bnuyrpennee comnporusienue MI' MOXXHO ompenenuTs myTem u3me-
PEHUS aMILTUTY/Ibl HANIPSDKEHUS BBIXOJAHBIX UMITYJILCOB 0€3 Harpy3ku M MpH Harpys-
ke 50 OM COOTBETCTBEHHO.
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UI" nomkeH coxpaHsaTh pabOTOCIOCOOHOCTH MPU KOPOTKOM 3aMbIKaHUH HATPY3KH.

6.1.2 IlIpoBepka xapakrepuctuk UI"

Jlis mpoBepku xapaktepuctuk UI' ero BbIxoJ HE0OXOIMMO MOJKIIOYUTH uepes 50-
OMHBIN KOaKCHaIbHBIN arTeHoaTop K ocuuiuiorpady. lllupuna monockl npomyckaHus oc-
mwutorpada nomwkHa O6bTh He MeHee 400 MI'1. B mauke [10OMKHBI KOHTPOJIUPOBATHCS JUTH-
TEIBHOCTh (PPOHTA UMITYJIbCA, JUIUTETLHOCTh U YACTOTA TOBTOPEHUS UMITYJIbCOB.

XapakTepUCTHKH, KOTOPbIE JOJKHBI ObITh poBepeHbl ¢ 50-omHOM Harpy3koi YT
(cm. pucynok 3):

JmuTenbHOCTh PPOHTA UMITYJIBCOB ........... SHc+30%
JlimtenbHOCTh UMIysbca (Ha ypoBHe 50 %
ITAKOBOTO 3HAYCHHS ). ... uveenreeannnnannnnnnn 50 HC + 30 %

YacToTa MOBTOPEHUSI UMITYJIBCOB B 3aBUCUMOCTH OT aMIUIMTY/Ibl BBIXOJHOTO Hampsi-
YKEHUS JTOJDKHA COCTaBIIATh:
Skln+20% mnpu 0,125 kB;
Skln+20% mnpu 0,25 kB;
Skl+20% mnpu 0,5 xB;
Sklm+20% mnpu 1,0 kB;
2,5kl'n +20 % opu 2,0 kB.
UT oonxucen o6vimv ammecmosan 6 coomeemcmeuu c¢ I'OCT P. 8. 568.
6.1.3 Yposenv undycmpuanvhovix paouonomex, cozoasaemvix UI'
Hanpsasicenue u HanpA3CceHHOCMb NOJIA UHOYCHMPUATbHBIX PAOUONOMeEX, C030a6a-
emol ekniouennvim UI' npu omcymcmeuu cenepayuu HHUIIL, 0onxncnvlt coomeemcmeo-
eamp mpebosanuam, ycmanosneuuvim ¢ I'OCT 51318.22 ona odopyoosanusa knacca b.

6.2 YcrpoicTBO CBsI3U / pa3BsA3KU VIS MOPTOB JICKTPOITUTAHUS IEPEMEHHOTO H T10-
CTOSIHHOT'O TOKa

YcrpoiicTBo cBsizu / pa3Bsa3ku npeaHasHadeHo s nogaun HUIT Ha BXoHBIC TIOPTHI
sanexkrponutanus MUTC.

Cxema yctporictBa cBsizu / pa3Bsizku i nonaun HUIT o cxeme “npoBon-3emitst”
Ha TMOPTHI AJICKTPONUTAHUS TIEPEMEHHOTO / TMOCTOSHHOTO TOKa (Ha mpumepe TpexdasHou
MATUTPOBOIHOM CETH JICKTPOIUTAHUS TIEPEMEHHOTO TOKA) IPUBEICHA Ha PUCYHKE 4.

XapaKTepUCTUKH YCTPOMCTBA CBsI3H / pa3BA3KH:

Jwnanazon yactor, MI'I...........oooeeeinne.. 1-100
EMkocTh koHIEHCATOPOB CBsi3H, HD........... 33
3aTyxaHue B LIENH CBSA3HU, Ab.................... Mesnee 2
3aTyxaHue B LIEMH Pa3BsI3KU MMPU U3MEPEHUN

o cxeMe “IpoBOA-3eMJIST, Ab.................. bomee 20
[lepexomHoe 3aTyxaHuwe MEXAY IBYMS JIIO-

OBIMH JTUHUSAMH, OB, ......ccooviiiiiiiiiin, bonee 30 ab;

N3oasmust  KOHAEHCATOPOB CBSI3U  JIOJDKHA
BBIJICP)KUBATh MMIYJbCHl HAMPSDKCHUS aM-
TUIATYIOM, KB 5 (ucmbITaTeNbHBIN UMITYSILC 1/50 MKC)
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6.3 EMKOCTHBIE KJIEIHU CBSI3U

EMKocTHBIC KIeny CBsI3U oOecrneunBaloT BO3MOKHOCTh nogayn HUII va mpoBepsie-
Mmyto e UTC 6e3 rabBaHUYECKOTO MOAKIIOUYCHHS K KOHTaKTaM IIeTel, skpaHaMm kabemnei
WK KakuM-1100 apyruM vactsm UTC.

EMKOCTh ME&XITy eMKOCTHBIMH KJICIIAMHU CBSI3U U KaOEISIMH 3aBUCHUT OT THaMETpPOB,
MaTepuajIoB KaOeel u HaIM4us SKpaHOB B KaOemsix.

KoHcTpykiusi cOCTOMT U3 IJIACTUH CBSI3U (BBIMIOJIHEHHBIX U3 CTajld C rajbBaHHU4e-
CKHM TIOKPBITHEM, JIATYHU, MEJIM UM aJTIOMHUHUS) Ul YKJIQJKU B HUX Kabelei mpoBepsie-
MOH 1enu (TUIOCKMX WM KPYTJbIX). EMKOCTHBIE KJICIM cleayeT yCTaHaBIMBATh Ha Iijia-
CTHHE 3a3eMJICHHS IUIOMAIbI0 He MeHee | M°. TlacTvHa 3a3eMJIEHHS JTOJDKHA BBICTYIIATh
3a TpaHMIlbl KJIEEen cBsA3M He MeHee yeM Ha 0,1 M ¢ KaX 0l CTOPOHBI.

EMKOCTHBIE K€y JTOJKHBEI UMETh Ha Ka)KJIOM KOHIIE BBICOKOBOJBTHBIM KOAKCHAJIh-
HBIN coeuHUTENb i noakmodeHuss I k mobomy koriy. W' mommkeH OBITH MOJCOETH-
HEH K TOMY KOHILy KJemied, kotopsiii pacnosioxen Onuxe k UTC. Ilpu ucneiTaHusx em-
KOCTHBIE KJICIIH C YJIOKEHHBIM B HUX KaOelieM JO0KHBI OBITh BO3MOKHO Oo0Jiee MJI0THO 3a-
KPBITBI, YTOOBI 00ECIIEUYNTh MAKCUMAIIBHYIO EMKOCTh CBSI3U MEXKY KaOeleM U eMKOCTHBIMH
KJICIIaMH.

PexoMennyemass KOHCTPYKIHSI EMKOCTHBIX KJICHIEH CBSI3M MPUBEICHA HA PUCYHKE 5.
OHa onpeaenseT UX XapakTePUCTUKH, TaKKE KaK YacTOTHAs XapaKTEPUCTHKA, BHYTPEHHEE
COINPOTHUBJICHUE, EMKOCTb CBSI3H U T.J.

XapaKTEepUCTUKN EMKOCTHBIX KIICILEH CBSI3U:
TunoBoe 3HaUYE€HHE EMKOCTU CBSA3U MEXIY

KabejeM U eMKOCTHBIMH Kitemamu, nd. .. .. .. Ot 50 mo 200

JnameTp ykinaabIBaeMbIX KpYyTibIX KaOeneH,

MM et e Ot 4 1o 40

AMIUIATY1a MPOOMBHOTO HANPSDKCHUS H30-

ISun, KB oo He menee 5 (ucnbitaTenbhblii ummyinbe 1/50
MKC)

Merton ucHbITAHUK C KMCIIOJIb30BAHMEM €MKOCTHBIX KJICIIEH CBSA3U MpEIHA3HAYECH
s nogaun HUIT Ha mopThl CHTHAJIOB BBOAA/BBIBO/A, HO MOXET TaKXKe HCIOIb30BATHCS
MPUMEHUTEIBHO K MOPTaM JJICKTPOIUTAHUS MEPEMEHHOI0 W mocTosiHHoro toka TC, ecnu
HEJB35 UCIOJIb30BaTh YCTPOMCTBO CBA3M / pa3BsA3KH, ykazaHHOe B 6.2. JIpyrue MeTo/Ibl CBS-
3H (T. €. CXeMbl YCTPONCTB CBSI3U / Pa3BsA3KM) MOTYT UCIOJIB30BAThCS, €CJIU ITO YCTAaHOBJIE-
HO B cTanaaprax Ha TC KOHKpPETHOTO BHJA.

7 Pa0ouee MecTO 1JI1 MCNBITAHUMI

B 3aBrucMMOCTH OT MeCTa IPOBECHHUS PAa3IMYAOT UCIBITAHUS:

- TNIPOBOJIMMBIE B UCHBITATENbHBIX JJAOOPATOPUSX;

- TIpOBOJAMMBIE Ha MecTe 3kcruryatauuu TC mocie nX OKOHYaTeNbHOM YCTAaHOBKH.

[IpeanoYTUTENEHBIMU SIBISIFOTCSI UCTIBITAHUS, IPOBOJIMMBIE B UCTIBITATENbHBIX J1A00-
paTopusx.
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7.1 UcnbiTaTenbHoe 000pyAOBaHUE

Ha paGouem mecTte A UCIIBITAHUHN JTOJDKHO OBITH ClIEAYyIOIIEee UCIBITaTeIbHOE 000-
pyZloBaHHE (CM. pUCYHOK 6):

- IJTaCTHHA 3a3eMJICHUS;

- YCTPOMCTBO CBSI3M WJIM €MKOCTHBIE KIICIIH;

- YCTPOWCTBO Pa3BA3KH;

- HCIBITaTeNIbHBIN reHepaTop, BKII0YAs CPECTBA KaTUOPOBKH WITH H3MEPEHHUS.

7.2 Pabouee MeCTO AJIs UCTIBITAHUM, TPOBOJUMBIX B UCIIBITATEIBHOM Jab0OpaTOPUU

7.2.1 VYcnoBus NpOBEICHUS UCIIBITAHUI

[Ipu ucnbITaHUSAX, TPOBOJUMBIX B UCHBITATEIbHBIX JIAOOPATOPUAX, YCIOBUS OKpY-
YKaroel cpeibl JOMKHBI ObITh TAKUMHU, KaK yKa3aHo B 8.1.

NTC nomxHO OBITH pa3MEIICHO Ha IUIACTUHE 3a3€MJICHUS U M30JIMPOBAHO OT Hee
M30JIIMOHHOM ToacTaBkor Tommuuon (0,1 + 0,01) m.

B cnydae HactonbHoro o6opynoBanusi, UTC cneayer pazMeniaTs HaJ MIACTUHOM 3a-
3emsieHus Ha BeicoTe (0,8 + 0,08) M (cM. pucyHok 7).

[InacTuHa 3a3eMyeHuUs JOJKHA MIPEACTABISTH COO0N METAITUYECKUM TUCT (MEIHBIN
WIN aJIFOMUHUEBBIN) TONIIMHON He MeHee 0,25 MM; IOIMyCKaeTcsl MCHOJb30BaHUE APYTHX
METaJUIMYECKUX MaTEpUaIoB, HO OHU JOJKHBI UMETh TOJIIMHY HE MeHee 0,65 MM.

MuHuMabHBIE pa3MEphl IIACTUHBI 3a3€MJIEHUS TOJDKHBI COCTaBIATh 1 x 1 m. dak-
TAYECKHUE pa3mepsl 3aBucAT oT pasmepoB UTC. [lmactrHa 3a3emileHHs TOKHA BBICTYIIATH
3a rpanulbl UTC He meHee yem Ha 0,1 M ¢ kaxzaoi ctoponsl. [linacTrHa 3a3eMieHus 101xk-
Ha OBITh COEIMHEHA C 3AIIUTHBIM 3a3€MJICHUEM.

NTC nomxHO OBITH YCTAHOBJICHO M MOJKIIOYEHO K JIMHUSAM SJICKTPONUTAHUS, BBOAA /
BBIBOJIAa U 3a3€MJICHUS B COOTBETCTBHM C TEXHHUYECKOH TIOKYMEHTAI[MeH U3rOTOBUTEINS. 3a-
3EMJISIFOIIUE TIPOBOJHUKH, IMOJKIIOUCHHBIE K TUIACTUHE 3a3€MJIEHUS, JTOJKHBI UMETh MUHU-
MaJIbHYIO0 MHIYKTUBHOCTbG. JIOMOJIHUTEIBbHOE 3a3€MJICHHUE HE TOMYCKAETCHI.

MunnmanbHoe paccrosaue Mexay WMTC u Bcemu apyrumu NpoBOASIIMMHU KOH-
CTPYKIUSIMH (HarlpuMep, CTEHbl YKPAaHUPOBAHHON KOMHAThI), 32 UCKIIIOUEHUEM IIACTUHBI
3azemuienus noa UTC, momkHo ObITE Oomee 0,5 m.

Jns momaun HUII cnenyeT ucmonb3oBaTh yCTPOMCTBO CBA3U. OHO JOKHO OBITH
noakatoueHo K auHusM mexay UTC u yctpoiictBoMm pa3Bsizku unu mexay nsymss UTC,
YYaCTBYIOLIMMU B UCIBITAHUSIX.

[Ipyn ncnosb30BaHUM €MKOCTHBIX KJIEHIEH CBSI3M MUHUMAJIbHOE PACCTOSIHHE MEXIY
MX IUTACTUHAMM CBSI3M U BCEMU JIPYTHUMU NPOBOJSIIMMU KOHCTPYKIUSIMU, 33 HCKIFOUEHUEM
TUTACTUHBI 3a3€MJICHUS TT0JI eMKOCTHRIMU KiiemamMu cBsi3u u nog UTC, nomkuo ObITh 0,5 M.

JlnrHa CUTHAIBHBIX KaOenel U KaOeel 2JIeKTPOITUTAHMS MEXIy YCTPOMUCTBOM CBSI3U
u UTC nommxHa ObITh He Oostee 1 M.

Ecnu u3rotoBuTens mpeaycMaTpuBaeT HECheMHBIN kalenb anekrponutanus WUTC
JUMHON Oosee 1 M, M30BITOYHAs JJIMHA 3TOTO Kabensi MOoJDKHA OBITh cOOpaHa B TIJIOCKOE
KoJiblio nuametrpoM 0,4 M U yroKeHa HaJ IIacTUHOM 3a3emuieHusi Ha Bbicote 0,1 M. Pac-
crostare Mexxay UTC u ycTpoHCTBOM CBSI3H JOJIKHO OBITH He OoJee 1 M.
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[Tpumep pabouero mMecTa JUIsl HCTIBITAHUHN B UCTIBITATETILHON JIA0OPATOPHH MTPHUBEICH
Ha PUCYHKE 7.

7.2.2 Metonel momaun HUII wa UTC
HUII nomxubl momaBathes Ha caeayromue noptel UTC.
7.2.2.1 TlopTsl 3MEKTPOIUTAHUS

Ucnpiranus TC, snekTponuTaHue KOTOPBIX OCYIIECTBIISETCS OT OJHO(Aa3HOM Tpex-
MPOBOAHON ceTH WK Tpex(azHOM MATUIIPOBOIHOM ceTH (C MPOBOJOM 3alIUTHOTO 3a3eMile-
HUs), MPOBOAATCS MO cxeme “‘mpoBoj-3eminss”. [Ipumep pabodero mecta [ist oJgauu Mavyek
HUIT na UTC nns 5Tux ciiydyaeB NPUBEJCH Ha PUCYHKE 8a.

HUcnvimanua TC, omnocawueca k knaccy |l no snekmpobezonacnocmu, a maxoice
TC, snekmponumanue KOmMopwvixX OCyW{eCmenaemca uiu MOMCem OCyujeCmeiampcsa om
00HO(a3HOll 0BYXNPOBOOHOU cemu unu om mpexgazHoii 4emuvlpexnposooHoll cemu (0e3
npo60ooa 3auiUmMHO20 3a3eMAEeHUA), O00JIHCHBL RPOBOOUMBCA NO cXeme “Npoeoo-npoeoo”.
Jna ucnoimanuii 001cen 6vimo ucnonv3oean Ul c nezazemnennovim 6vixooom. B cayuae
ucnoavzosanusn HUI c 3a3emieHHbIM 6b1X000M Ha pucynke 86 npuseden npumep padoye-
20 mecma 013 nooauu HHUII na HTC no cxeme “npoeoo-npoeoo”.

[Tpumeuanue - Ecau Tok B nenu Oosibliie, 4eM BEJIMYHMHA JIOMYCTUMOTO TOKa YCTPOA-
ctBa cBs3u/passsasku (100 A), HUIT momxue! ObITh Moganbl Ha MTC yepe3 KoHAEHCATOP
cBs3u 33 HO (cm. 7.3.1.1).

7.2.2.2 Tlopthl curHanoB BBoja / BbIBOJA

[Ipumepsl Ha pucyHkax 7 U 9 MOKa3bIBAIOT, KaK HCIIOJIb30BaTh €MKOCTHBIE KJIEIIH
cBsi3u st nojaun HUIT Ha mopThl curHanoB BBojia / BRIBOJA.

7.2.2.3 lloptel 3a3emnenus kopmycos TC

UcnbitarensHoit Toukoit Ha kopryce TC gomxHa ObITH KJIEMMa JIJIsl POBOJIA 3aIUT-
HOTI'O 3a3€MJICHUS.

HUII pomxubl momaBaThes Ha TOPT 3amuTHOro 3azemsieHus (PE) mpu momomnu
YCTPOMCTBA CBSI3M / Pa3BsI3Ku (CM. pUCYHOK 8a).

7.3 Pabouee MecTO AJi UCTIBITAaHUM, TPOBOJUMBIX Ha MECTE SKCILTyaTalluu

OTH UCTIBITAaHUS SBIISIOTCS JOMOTHUTEIBPHBIMU M HE OOs3aTEIbHBI JUIS CepTH(HUKA-
IMOHHBIX MCHOBITAHUN; OHU TPOBOJATCS TOJIBKO MO COTVIACOBAHUIO MEXKY M3TOTOBUTEIEM
U TIOTpeduTesnem.

TC wnu cuctema MOJKHBI OBITH UCIIBITAHBI TIOCTIE UX OKOHYATEIHHOW YCTAHOBKH U
MOHTaKa B COOTBETCTBUH C TEXHUYECKOU JTOKYMEHTAIUEH.

/Jlonyckaemca npoeedenue cepmu@uUKAyUOHHLIX UCHLIMAHUIL HA MecHme
IKcnayamayuu Kpynnozadvapummnolx uau cmayuonaphuovix TC, komopule ne mozym o0vimo
UCNBIMAHBL 8 YC/I06UAX UCHLIMAMEIbHOU 1a00pamopuu.
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7.3.1 MW cmpiTanusi IOPTOB AJIEKTPOITUTAHMS U 3aLIUTHOTO 3a3E€MJICHUS

7.3.1.1 Crauumonapusie HanojbHbie TC

HUII pomxHBI OBITH MOJAHBI MEXKIY TUIACTHHOM 3a3eMJICHUS M KaXKIOW KIEeMMOM
ANEKTPONUTAHUSA TEPEMEHHOIO WM NOCTOSHHOTO TOKAa M HAa KIEMMBI 3allUTHOTO WA
GbyHKIMOHAIBHOTO 3a3eMiieHus Ha kKopryce UTC.

[Tpumep pabouero mecta nmpuBeaeH Ha pucyHke 10.

[Inactuna 3a3zemnenus pazmepamu npuMmepHo 1 X Im (kak ykazano B 7.2.1) gomxHa
ykaaasiBaThes 0kojio UTC v coeTMHITHCS ¢ KOHTAKTOM 3alllUTHOTO 3a3€MJICHUS] HA PO3ETKE
AIEKTPONUTAHUS.

NTI" nomxeH ObITH YCTAaHOBJIEH Ha MJIACTUHE 3a3eMJIeHUs. [[TMHA MpoBoaa OT KOaKCH-
anbHOTrO Bhixosa UI k Bxonam UTC He nomkHa npeBbiaTh | M. DTO COETUHEHHUE JOJIKHO
OBITh HEPKPAHWPOBAHHBIM, HO XOPOIIO HM30JUpPOBaHHBIM. Eciu 3TO0 HEOOXOIMMO, MCTOJb-
3YIOTCA pa3AeuTeIbHble KOHAeHCAaTOpbl eMKOCThI0 33 HD. [Toakmtouennss UTC momxHbI
OBITH BBITIOJTHEHBI B COOTBETCTBUU C TPEOOBAHUSIMH TEXHUUYECKOU IOKYMEHTALINH.

7.3.1.2 Ilepenocusie TC, nmogkiatouyaeMbple K CETH SIEKTPONUTAHUS THOKUM Kabenem
C BHJIKOH

[Tpu ucneitanmsix HUIT gomxHBI OBITH MTOAAHBI HA KaXKABIH KOHTAKT JICKTPOITHTA-
HUSI OTHOCUTEJIBHO KOHTAKTa 3al[UTHOrO 3a3€MJIEHUS HAa PO3ETKE 3JEKTPONUTAHUSA, K KOTO-
poit nomkHO ObITh oakIroYeHo MTC, kak ykazaHo Ha pucyHke 11.

7.3.2 HcnopiTaHus MOPTOB CHTHAJIOB BBOJA / BBIBOJIA

Jns nomaun HUII Ha nerin BBoia / BBIBOJA CIICAYET IO BO3MOYKHOCTH MCIIOIB30BATh
€MKOCTHBIE KJlelu cBsi3u. OHaKO, €ClIi KJICIU HEe MOTYT OBITh MCIIOJIb30BaHbI U3-3a MEXa-
HUYECKUX MpolieM (pa3mep, pa3Bojka Kadeneil) B KaOEIbHBIX COECIMHEHUSX, UX MOKHO
3aMEHUTH MPOBOJSINICH JIEHTON Ui (OIBroi, KOTOpas HABUBAETCS Ha MpOBEpsieMble Kale-
u. EMKOCTB Takoro yCTpOWCTBa CBS3U ¢ (POJBroil MiIM JICHTOU JTOJKHA OBITh SKBUBAJICHTHA
€MKOCTH CTaHJIAPTHBIX KIICIIECH CBSI3H.

B Hekoropeix caydasx WI' MoxeT ObITh MOAKIIOYECH K MOPTaM BBOJIa/BBIBOIA Yepes3
koHAeHcatopsl 100 nd BMecTO pacnpeieIeHHOW eMKOCTH KIIEIIeH Wili yCTpocTBa ¢ hoiib-
IO WJIH JICHTOM.

3azemiieHrne koakcuanbHOro kadenst W' mommkHO OBITH BBITIOJIHEHO B HEMOCPE-
CTBEHHOW OJIM30CTH OT TOYKHU €T0 MOAKIIOYSHHS K MPOBOJsIIeH JeHTe win (onbre. Hemo-
cpeacteenHas nogaya HUII Ha curHanbHBIE MPOBOJHUKHA KOAKCHAIBHBIX WM 3KPAHUPO-
BaHHBIX Ienel BBo1a/BeiBoga MTC He qomyckaercs.

Boi6pannbiii cioco6 nmogaun HUIIL He pomkeH yxyamaTh yCIOBUN 3KpaHUPOBAHUS
UTC. Ilpumep pabovero Mecta IPH UCIIBITAHUM JJUHUM CBS3M W IIeTIel BBOJIa/BBIBOIA TPH-
BEJICH Ha pUCyHKe 12.

Pe3ynbpTathl UCHBITAaHUN, MOJYYEHHBIE C TPUMEHEHUEM OTIAEJIBHOTO KOHAEHCATOpa
CBSI3U, MOTYT OTJIMYAThCA OT PE3YJIbTATOB, MOJIYYEHHBIX MPHU HCHOJIB30BAHUHA €MKOCTHBIX
KJeniei cBs3u win ¢onbru. [losToMy ucneiTaTeIbHbIC YPOBHHU, YCTAHOBJICHHBIE B pa3jielie
5, MOTyT OBITh M3MEHEHBI MO COTJIACOBAHUIO MEXAY M3TOTOBUTENIEM M TOJIb30BaTEIEM,
YTOOBI YUECTh YCIOBHS MPOBEACHUS UCTIBITAHUMN.
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8 Mertoanl HCNBITAHUKA

MeTo1bl UCTIBITAHUI BKJIIOYAKOT:

- KOHTpOJIb YCIOBUM B UCIBITATEIbHON J1a00paTOPHH;

- TNpeABapUTEIBHYIO MPOBEPKY pabOThl 000PYIOBAHUS;
- TPOBEIECHHE HUCIBITAHUI;

- OLEHKY pe3yJIbTaTOB HCIBITAHUM.

7.4 YcnoBusl UCTIBITAHUN B UCTIBITATENIbHOM J1abopaTopuu

JIJisi yMEHBIIICHUS BIUSHUS TTApaMeTPOB OKPYXKAIOIIEH Cpeiibl Ha PE3yNIbTaThl HCIThI-
TaHUM, HCIBITAaHUS JOJDKHBI TPOBOJAMTHCS B HOPMAJIBHBIX YCIOBHUAX, KaK YKa3aHO B
8.1.1m8.1.2.

8.1.1 KnumaTtnyeckne yciaoBus

WcnibiTanus cneayer NpoBOAUTH MPU HOPMATbHBIX KITIUMATHYECKUX YCIOBUSIX:

- TeMmIieparype okpyxaroriero sozayxa (25 +10) ° C;

- OTHOCHUTEJIBHOHN BiIaXHOCTH Bo3ayxa 45 - 80 %;

- atmoctepaom nasnennn 84,0 — 106,7 klla (630 — 800 mm pm.cm.).

[Tpumeuanue - JIroOble apyrue 3HAYEHHUs] MOTYT OBITh 3aJaHbl B cTaHgaprax Ha TC
KOHKPETHOTO BHUJIA.

8.1.2 DnexTpoMarHuTHas 0OCTaHOBKA

DneKTpoMarHuTHas 0OCTaHOBKAa B JIA0OpAaTOpPUU JOJDKHA TapaHTUPOBATh MPaBUJIb-
Hyto paboty UTC u He BIUATH HA PE3YIbTAThl UCTIHITAHUM.

8.1.3 Pexcumnl pynxkyuonuposanus HTC

Ilpu npoeeoenuu ucnvimanuiit HTC 001>tcno pynkyuonuposamsv HenpepviéHo 6
perxcume, yCmanoeneHHom 6 mexnuyeckou ookymenmayuu na UTC, u obdecneuusaro-
uwiem HauobobULYI0 60cnpuUMUUBOCmb K 6030eiicmeuro HUII.

8.2 IlpoBeneHue ucnbITaHUN

[Tepen mpoBeneHreM UCMIBITAHUN TTPOBEPSIIOT COOTBETCTBUE XapakTepucTtuk I Tpe-
OooBanusMm 6.1.1 m 6.1.2.

HUII nomxuel nonaBatbes Ha UTC uepe3 yCcTpoHCTBO CBSA3M WIM €MKOCTHBIE KIIEHIU
CBSI3U.
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HcnblTanne npoBOIAT B COOTBETCTBUM C IPOIPAMMOW MCHBITAHUM, BKIHOYAIOIIECH
npoBepky padotocnocooHocT UTC mo TexHUYecKoW TOKYMEHTAIlUH.

NTC nomxHO HaXOIUTHCSA B pabOTOCTIOCOOHOM COCTOSTHUHU.

[IporpaMma HcnbITaHH TOKHA YCTaHABINBATD:

- BUJ UCHBITaHUIA;

- CTENEHb KECTKOCTU UCTIBITAHU;

- TOJISIPHOCTH MCTIBITATEIBHOTO HAMIPSHKEHHsI (HE0OX0AUMBI 00€ TOJIIPHOCTH);

- BHYTPEHHMI MM BHEIIHUI crioco0 3amycka UT;

- JUIMTEIBHOCTH UCTIbITaHuA (HEe MeHee | MUH.);

- KoJimuecTBo Bo3aeucTBuii HUII;

- noptel UTC, KoTOpBIE TOIKHBI UCTIBITHIBATHCS;

- pexumsl padbotsl UTC;

- TIOCJIEIOBATENBHOCTh MOJaYu UMITYJIbCHBIX MoMex Ha nopTel UTC (moouepeano

0 MTOpTaM) WK Ha Kabesu, cojepxaliue 0ojiee 4eM OJHY IMPOBEPSEMYIO LEIb;

- COCTaB BCIIOMOTATEIBHOIO0 000PYI0BaHUS.

CreneHp XKECTKOCTU MPOBOAUMBIX UCIIBITAHUI HE JOJDKHA MPEBHINIATh YKa3aHHYIO B
TeXHUYECKOU nokyMmeHTamnuu Ha TC.

9 Pe3yabTaThl HCNILITAHUI U MPOTOKOJ UCIIBLITAHUI

Pazgen comepKuUT pyKOBOJCTBO IO OIEHKE PE3YyIbTATOB UCIBITAHUN U O(POPMIICHHUIO
MIPOTOKOJIA UCTIBITAHUHN, TPOBEACHHBIX MO TPEOOBAHUSIM HACTOSIIETO CTaHIapTa.

Pa3nooOpasue ucnpITyeMoro o00pyJI0BaHUs U CUCTEM 3aTPYIHAIOT 3a7a4y YCTaHOB-
JICHUS OJTHO3HAYHOM OLIEHKH MX peakluu Ha Bo3aercTeue mayexk HUIL.

Pe3ynbraThl HCTIBITAHHI JOJDKHBI OBITh KIIACCU(MUIIMPOBAHBI HA OCHOBE CIIEIYIOITUX
KpUTEpUEB KauecTBa (PYHKIIMOHUPOBAHUS C yYETOM YCJIOBUH MpUMEHEHUS U (YHKIHO-
HabHBIX TpeboBanuii kK UTC, kak 3TO MoKa3aHO HIKE, €CIM HWHBIE TpeOOBaHUS HE ycTa-
HOBJICHBI B cTanjapTax Ha rpynnsl TC, unmu TC koHKpeTHOTO BUAA!

- A - HOpMasbHOE (QYHKIMOHHUPOBAHUE B COOTBETCTBUU C YCTAHOBJIEHHBIMH TpeOO-
BaHUSMH.

- B - BpemeHHoOe yxy/iueHue WM noteps GyHKIHUU WIK PaboTOCIIOCOOHOCTH C ca-
MOBOCCTAHOBJICHHEM.

- C - BpeMeHHOe YXYIIIeHHe W MoTeps GYHKIMUA WM pabOTOCTIOCOOHOCTH, KOTO-
pble TpeOYIOT BMEIIATEeIbCTBA ONEPaToOpa WM Mepe3arycka CUCTEMBI.

- D - yxynmenue mwin noreps QyHKIMH, KOTOpasi HE MOKET ObITh BOCCTAHOBJIEHA
13-3a TIOBPEXKJICHUsI 000py0BaHUs (KOMIIOHEHTOB) WJIM MPOrPAMMHOTO 00€CTIeUeHHUsI, N
MOTEPU JIaHHBIX.

NTC He NOmKHO CTAaHOBUTHCS OMACHBIM WJIM HEHAJEKHBIM B PE3yJIbTaTe IPOBEC-
HUS UCTIBITAHUM, YCTAHOBJICHHBIX HACTOSAILIUM CTAaHIAPTOM.

IIpy mpueMOYHBIX UCHBITAHUAX IIPOrpaMMa HCIBITAHUA U IPAaBWIIA OLIEHKH PE3YJIb-
TaTOB JIOJKHBI OBITh YCTAaHOBJIEHBI B cTaHaapTax Ha rpynnsl TC win TC KOHKpPETHOTO BU-
1.
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Kak mpaBuno, pe3ynabTaThl HUCHBITAHUNA CUUTAIOTCS MOJOXHUTENbHbIMH, ecau UTC
oOecrieunBaeT (QyHKIIMOHUPOBAHHUE C 3aJJaHHBIM Kaue€CTBOM B T€UEHHUE BCETO MEpHOJIa BO3-
necTBus nmomex, a B koHue ucnbiTanHuii UTC cooTBeTCTBYET (PyHKIMOHAIBHBIM TpeOOBa-
HUSIM, YCTAaHOBJICHHBIM B TEXHUUYECKON JOKYMEHTALIHH.

B texanueckoit nokyMmentanuu MUTC moryt ObITh yKa3aHbl BO3MOKHBIE YXYAIIECHUS
KadyecTBa (PYHKLIMOHMPOBAHMS NPHU BO3AEHCTBUAX MOMEX, KOTOPbIE PACCMATPUBAIOTCS Kak
HE3HAYUTENIBHBIE U I0ITyCTUMBIE.

IIpoTOKOJI MCIBITAHUN JTOJDKEH BKIIIOYATHh YCIOBHS IPOBEICHMS HCIIBITAHUM U pe-
3yJbTaThl HCTIBITAHUM.
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KoakcnaabHblii

|

ﬁ\rl S0 Om BbIXO0/1
l
|

U — UCTOYHHK BBICOKOTO HampsbkeHus; R3 — 3apsnnblil pesuctop; CH — HAKOMUTENb-
HBIM KOHAeHcaTtop; R — pesuctop nenu GopmMupoBaHuUs AIUTEILHOCTH UMIyIbca; Rc —
cornacyromuii pesuctop; Cp — pa3aenuTensHbIi KOHIEHCATOP.

Pucynok 1 - Ynpomennas cxema UI'

vk I/IMHy.JIbC
| \ g
Ilepuoa noBTOpEeHUsA
HUMIYJbCOB (BeJIMUMHA
B COOTBETCTBHUHU C . 6.1.2)
vl

| HV Ul

15 mecl  AIATEIBLHOCTH MAYK
l HMILYJILCOB |
l__ Ilepuoa moBTOpEeHUusI MAYKHU |
i

umMnyJabcoB 300mc '

Pucynok 2 - ITauku HUII
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HopmanusoBaHHoej
HanpaxeHue
1 —+
09 +—— —
@poHTHI HMOYJIbCA

0 IKCMOHEHIIHOHAIBLHBI
0,1 —

Smct 30%

e

S0nc £ 30 %
- v

Pucynok 3 - Tunosas hopma ummysnca HanpspKeHUs Ha Harpyske 50 Om
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3a3eMJICHHE;

L 1, Lo, L3 - dasnbie mpoBona; N - HEHTpambHBIN MPOBOI;

Pucynok 4

=~ MnacTuHa
3a3eMI¢IHA

PE - s3ammtHOE

1 1 npoccenbpasBsizku; Cc - KOHIEHCATOP CBA3U

- YCTpoHCTBO CBSI3U / pa3BA3KU JUIsl IOPTOB JIEKTPONUTAHUS TIEpe-

MEHHOT'0 / IOCTOSIHHOTO TOKa (Ha mpuMepe Tpex(hazHOoM MATUIIPOBOIHOM CETH IEKTPOIH-
TaHUsSl IEPEMEHHOI0 TOKA)
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Pucynok 86. Ilpumep pabouezo mecma ona ucneimanuti TC 6 ucnvimamenvHou 1ab6opamo-
puu ¢ npamoti nooavett HUII na nopmer UTC (0ns cayuas 00Hoghasnou 08yxnpo8ooHOU Uiy
mpexgazHoi uemvlpexnpo8oOHOU cemu 21eKMpOnUManusi nepemenHo20 moKa ¢ 21yxo3d-
3eMAEeHHOU HeUmpasio)

20



'OCT P 51317.4.4-99 (MDK 61000-4-4-95)

HRAEDAOAH awwed odu g presedd
9LI90 PHNTOL RHALY,

*31U eH HauflelHawoY
MONIIRMHXAL O MMELD12E1009 8
roaodn HHMOTBLWAERE

engeLdifou BRHHOHNBLIOCT]

BEHIIWILEE BHULOCL

Q\%\%\% 7 \\\\\\\\\\\RQ\v\\\\\\\\\\\\ ¥

Wl

 gany o1ounanadau
BHHELHNOM LI 119

o1u

VAN
f0¢0¢0¢¢ (XA

‘HuHELIaIn Jnied 1odu g
EHELEMA 91190 BHYLOY gHiLT/

'L BH vaunelnanfiol
MOMIShMHXAL 9 MMELD13E1000 8

Togod EHIMOBLIHILEE

exgeLyfou
_:E::::Gﬁcmﬁ

/s &L\U‘\\\\\\\\\\\\\\\\\*\\\\\\\\A

OO0
XOSKAKRERARR

QOO0 T
LA | T

HEBY HIACY SITHLM I Fa

BHOL 0JoHHaKAdaT
BUHELANOALYAIE ALY

JLH

a,0 - JVIMHBI COeAMHEHUN MEKTy €MKOCTHBIMU Kitemamu cBsizu u UTC
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Pucynok 9 - Ilpumep pabouero mecta qist ucnbitanuii TC B ucnbiTaTenbHou gaboparo-

puu ¢ nonauder HUII yepe3 eMKOCTHBIE K€U CBA3U
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AnvHa pomkHa BbITb YKa3zaHHa B NporpamMme
MCNbITaHWUA
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¥

Pucynok 10 - Tlpumep paGodero mecrta s UCTIBITAHUM cTallMOHApHOTO HanoibHOTO TC
Ha MecTe dKcruryatanny ¢ nogadeit HUII Ha mopTel 3aekTponuTaHus NEPEMEHHOTO U I0-
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CTAHAAPTHAS BUAKY
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| 1 - mpoccens pa3Bsizku (MHAYKTUBHOCTH Oosiee 100 MxI['H); C. - KOHICHCATOP
cBs3u (eMKocTh 33 HOD)

Pucynok 11 - Tlpumep pabGouero mecta ais ucneiTanuii nepeHocuoro TC Ha mecTe 3Kc-
mryatauuu ¢ nogadet HMII Ha mopTel 251eKTpOnUTaHus IEPEMEHHOIO TOKA U 3aL{UTHOT'O

3a3CMIJICHUA
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JIHHHM CBA3ZH LenH

Kaoenaeron

I

Coeannenne
BBOJa/BbIBOIA _
MHHHMAJIBHO
KOPOTKOH
/ NJIAHBI \

UTC

CeTb JIeKTPONUTAHHA
NepPeMEeHHOI0 TOKA

JalmuTHOE 3a3eMJIeHHe

1

YceTpoilicTBO CBA3HM B BH/Ie MPOBOARAINEH JEHTHI
HJIH METALIMYECKOH PoNabri, YI0KeHHOH

NApanIe/JbHO HIH HABHTOH BOKPYI NPOBEPAEMbIX

Kkaleqeil HIH JTAHHI KaK MOMKHO IJI0THee.
EmEkocTh 3TOT0 YETPOIiCTBA CBSA3H JIOJIKHA ObITH
IKBHBJ/IEHTHA eMKOCTH KJ/Iellel cBsI3H.

Pucynok 12 -
nojnaucii HUIT Ha mopTel curaainoB BBoaa / BbIBO/AA O€3 MCIIOJIB30BAHUS €MKOCTHBIX KIIE-

24

e cBI3U

/
WLV A s s

nr

Mo

[Tpumep pabouero mecta st ucnibiTanuii TC Ha MecTe HKCITyaTaluu ¢



['OCT P 51317.4.4-99 (M3K 61000-4-4-95)

Ipuioxenune A
(uHpOpMaIMOHHOE)

MosicHenuss k kKoHcTpykuun UI' u pekoMeHaanuu mo BbIOOPY CTeNeHeH ’KeCTKOCTH
HCIBLITAHUH

OKCIepUMEHTaJIbHBIE JAHHBIE, HAKOIUIEHHBIE B TEYEHHUE JUIMTEIBLHOTO NIEpHoJa Mpo-
BEJICHUS HUCIBITAHUNA 3JEKTPOTEXHUYECKOTO M 3JIEKTPOHHOIO O00OpYy/IOBaHUS Ha IOMEXO-
YCTOMYHMBOCTB, NOKa3an, yTo HUII oxBaTbIBalOT MIMPOKUI IHAINa30H IEKTPOMATHUTHBIX
IIOMEX, BO3HUKAIOIINX B CETAX JIEKTPONUTAHUS.

A.1 UcnbiTaTeJbHBIA TeHEepPaTop

YroObl mpeaoTBpAaTUTh MNOJIYYEHHE HENPABHIBHBIX pPE3YyIbTaTOB BCIEJCTBHE pac-
XOKIEHUST XapakTepucTuk pasznuuHbix WI°, HeoOxomumo mnpoBonute mnpoBepky UIT mo
cranaaptHoi cxeme. I[lapamerpsl umnysnascoB MI' HE0OX0AMMO KOHTPOJIMPOBATH MpPH pa-
6ote Ha Harpy3ky 50 Om ocumiorpagoM ¢ 4acTOTHOM XapakTepucTukoil He meHee 400
MI'1r (cm. 6.1.2 HaAcTOsIIEro CTaHIApTA).

N3-3a MexaHMYECKOW U 3JEKTPUUECKON HECTAOMIBHOCTH Pa3psiAHUKA MPU HATIPsIKE-
Huu HWkKe | kB, ucnbITaTenbHbIe HANPSOKEHUS MeHee 2 KB MOryT poW3BOAMTHCS JEINUTE-
JSIMU HaNPSKEHUS.

Bosnukaronme B peasibHbIX ycnoBusax nauyku HUII umerot 4acToTel TOBTOPEHUS M-
ynbcoB oT 10 kI'q 1o 1 MI'u. OgHako, MHOTOUYHCIICHHBIE UCCIIEIOBAHUS MOKA3aIu, YTO Ta-
KHE€ OTHOCHUTEJIBHO BBICOKHE YacTOThI MOBTOPEHMSI TPYIHO BOCHPOU3BOJUTH C IOMOIIBIO
NTI', ucronp3yromero paspsaHuK ¢ PUKCHPOBAHHOU peryIupoBKoi. IToaToMy 1s ucnbiTa-
HUM BBIOpaHbI 0o0Jiee HU3KME YACTOTHI MOBTOPEHUSI MMITYJIbCOB, KaK 3TO yKa3aHo B 6.1.2
HacTosero crangapra. [1o 3Toil e npuurnHe 4acTOTy OBTOPEHUS UMITYJICOB YCTaHABIIH-
BAIOT B 3aBUCHUMOCTH OT CTEIIEHU >KECTKOCTU MCIIBITAHUN C y4EeTOM O0COOEHHOCTEH peknma
paboThl CXeMbl pa3psIHUKA.

A.2 PexoMeHIamuM 1o BHIOOPY CTeNEeHEH KeCTKOCTH MCTIbITAHUM

CreneHu >KeCTKOCTH MCTBITAHUIN BBIOUPAIOT UCXOMAS U3 ycloBuil skcmutyatanuu TC
B COOTBETCTBHMHM C PA3JEJIOM S HACTOAIIETO CTaHAapTa.

JIJis ucTibITaHW MOPTOB BBOJIA / BHIBOJIA, YIPABISIONIMX, CHTHAIBHBIX U HHQOpMa-
oHHbIX TOpTOoB MTC MCnonb3yr0T UMITYIBCHBIE MIOMEXH C aMIUIUTYIO0M, paBHOM IOJ0-
BuHe aMiunTyibl HUTL, mogaBaeMbIx Ha eNM AIEKTPONUTAHUSA.

CremneHu XECTKOCTH UCIBITAHWHA 11€JIeCO00pa3HO YCTAHABIMBATH C Y4E€TOM TpUBE-
JICHHBIX HUKE PEKOMEH AU,

A.2.1 Cremnenb x)ecTKocTH 1.

XopoIo 3alyiieHHas AIeKTPOMarHuTHas 00CTaHOBKA, XapaKTepuzyemasl CIeayro-
IIMMU CBOWCTBaMHU:
- mnonasieHrueM HUII B KOMMyTUpPYEMBIX LENAX 3JIEKTPOIUTAHNS U YIIPABICHUS;
- pazlereHHeM MEXAY JMHUSMU CHJIOBOTO AJIEKTPONUTAHUS (IIEpeMEeHHOro U IMo-
CTOSIHHOTO TOKA) U YIPABJIAIOIIMMH U U3MEPUTEIbHBIMU LETSMU;
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- NIPUMEHEHUEM 3KPAHUPOBAHHBIX KaOesel SJIEKTPONUTaHUs C 3KPAHAMM, 3a3€M-
JIEHHBIMH C 00OMX KOHLOB, M (PUIIbTpAIME 10JaBaEMOTO JIEKTPOIUTAHUS.
IIpumepoM yciioBuM, COOTBETCTBYIOIIMX CTENEHU KECTKOCTH 1, MOXKET CIIyKHUTb
3JIEKTPOMArHuTHasi OOCTAaHOBKA B KOMIIBIOTEPHBIX 3ajax.
JUIs NaHHOM CTENEHM >KECTKOCTH HCHBITaHWS B MCHBITATENBHBIX JIA0OpATOPUSAX
orpannuyuBaroT BosnercrsueM HUII Ha mopThl 31€KTpONUTaHUs, UCIBITAHUS B YCIOBHSX
DKCIUTyaTalluu — BO3/ielcTBHEM Ha opThl 3a3emiienus UTC.

A.2.2 CreneHp KEeCTKOCTH 2

3amuineHHas 3JeKTPOMAarHuTHas OOCTaHOBKa, XapakTepuzyemas — CIeAYIOUIMMHU
CBOMCTBaMU:
- vactuuHbIM nogasinenueM HUII B nensx cuiaoBOro 3ieKTpONUTAaHUS U yIIpaBiie-
HUS1, KOTOPBIE EPEKIII0YA0TCs TOJIBKO C TOMOUIBIO pesie ( He KOHTaKTOpaMH);
- pazleleHHeM LeNel, CBSI3aHHBIX ¢ 00Jiee KECTKUM YPOBHEM 3JIEKTPOMATHUTHOU
00CTaHOBKH, OT JPYIUX LENeH;
- (u3HYeCKUM pa3zielieHueM HE3KpaHUPOBAaHHBIX Kalesel CUIOBOIO 3JEKTPONUTa-
HUS U yIIpaBJIeHUs OT kKabenel BBoja / BHIBOAA.
[Ipumepom yciIOBHN, COOTBETCTBYIOIIMX CTEIEHU >KECTKOCTH 2, MOXKET CIYKHUTh
3JIEKTPOMAarHuTHasi 00CTaHOBKA B IOMELICHUH JUIS CPEACTB U3MEPEHUs], KOHTPOJIS U YIIpaB-
JIEHUS Ha POMBILUIEHHOM WJIH SHEPreTUYECKOM MPEAIPUITHH.

A.2.3 CreneHp XeCTKOCTU 3

TumnoBasi mpoMBINIIIEHHAs] SJIEKTPOMAarHUTHAasE 00CTaHOBKA, XapaKTepuzyemasi clie-
JYIOIINMU CBOMCTBAMU:
- orcyrcTBueM noaasienus HUII B nensx cuiaoBOro 3J€KTPONUTAHUS U yIIpaBlie-
HUS, KOTOPBIE NMEPEKII0YAI0OTCS TOIBKO C TOMOIIbIO pelie (He KOHTAKTOPaMH);
- HEJIOCTAaTOYHBIM Pa3JCJICHUEM CHJIOBBIX LENEH OT APYrUX LENEu, CBI3aHHBIX C
0oJee KECTKUM YPOBHEM dJIEKTPOMArHUTHON 00CTaHOBKHY;
- HEJIOCTAaTOYHBIM pa3JieICHUEM MEXKIy KaOelnsiMH CHJIOBOTO JIIEKTPOTHUTAHMS,
YIIPaBJICHUS, CATHAJIbBHBIMU 1 KOMMYHUKAIIHOHHBIMU;
- HaJW4YMeM CUCTEMBbI 3a3€MJICHUS, UCMOJIb3YIOIIEH MPOBOASAIIME KaHAJbI, IPOBOJI-
HUKH 3a3€MJICHHUS B KaOeIbHBIX KeI00axX (COeIMHEHHBIX C CUCTEMOU 3alIMTHOTO
3a3€MJICHUSI) U KOHTYpa 3a3€MIICHHUS.
[Ipumepom ycCIOBUHM, COOTBETCTBYIOIIMX CTEIEHU MKECTKOCTU 3, MOMKET CIIYXKHUTh
ANIEKTPOMArHUTHAsT OOCTAaHOBKA TMPEANPHUSATHNA DHEPIEeTUKH U PEICHHBIX MOMEIICHUN Ha
MOACTAaHLUAX BO3AYIIHBIX JJUHUM BBICOKOTO HAIIPSKEHUS.

A.2.4 CreneHb xecTKocTH 4

Tspxenast mpoOMBIITICHHAS SJIEKTPOMAarHuTHasi 0OCTaHOBKA, XapakTepuizyemasi clie-
JTYIOIIUMH CBOMCTBAMU:

- orcyrctBueM nonasienus HUII B nensix cuiaoBoro 3neKTponuTaHusl, YHIpaBIsio-

IIMX U NUTAIOIIMX LENAX, KOTOPbIE MEPEKIIIOYAIOTCS KaK C MOMOILIBIO pejie, TaK U
KOHTaKTOPOB;
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- OTCYTCTBHMEM pa3/IEJCHUss LIETIEH, CBSI3aHHBIX ¢ 00Jiee KECTKUM YPOBHEM JIICK-
TPOMarHUTHOW 0OCTaHOBKH, OT JPYTHUX LIETEeH;

- OTCYTCTBHEM pa3JIeJIeHUs] MEXIYy KaOeIsIMH CHUIIOBOTO JIEKTPONUTAHUS, YIpaB-
JICHUsl W KaOeJsIMH BBOJIa/BBIBO/IA;

- HCHOJb30BaHMEM OOIIMX MHOTOXXWJIBHBIX KaOesel i 1enei yrnpaBieHus U Lie-

el BBOa/BbIBO/IA.

[Ipumepom yciIOBHN, COOTBETCTBYIOIIMX CTEIEHU JKECTKOCTH 4, MOXKET CIYKHUTb
AIIEKTPOMArHuTHas 0OCTaHOBKAa HapyKHOI'O TEXHOJIOIMYECKOr0 00OpYAOBaHHUS, B KOTOPOM
HE MPHUHATHI MEPbl CHMKEHHUS MOMEX, a TAKXKe DJICKTPOMAarHuTHas 0OCTaHOBKAa CUJIOBBIX
HNOJCTAaHLIUN, KOMMYTAI[MOHHOTO OOOPYIOBaHUS BO3AYLIHBIX JIMHUN BBICOKOTO HArpsiKe-
HUS.

A.2.5 Crenenb xxectkoctd 5: CrieniMaiabHbIe YCJIOBHUSA SKCIUTyaTalluu

B 3aBucumMoCTH OT OOJIBINIEH HIIM MEHBIIEH CTENEHU pa3/ieNIeHUs HICTOYHUKOB TTOMEX,
Ierel 3JeKTponuTanuss W BBojaa / BeiBoga TC, Npyrux YCIOBUH 3JEKTPOMarHUTHON 00-
CTAHOBKH BBIOHpAIOT 00Jiee BBHICOKYIO MJIM 00Jjiee HU3KYIO CTEIeHb )KECTKOCTH, YeM yKa3a-
HO BbIle. ClelyeT yuYuThIBaTh, 4To JUHUU OT TC, paboTarmux B 60jee KECTKUX YCIOBU-
X DJEKTPOMArHUTHOM OOCTaHOBKM, MOTYT OKa3aThCs B TOMEIICHHUH C MEHEE KECTKUMH
YCIIOBUSIMH.

27



['OCT P 51317.4.4-99 (MD3K 61000-4-4-95)

VIK 621.396/.397. 001. 4: 006. 354  OKC 33.100 OKCTY 0020 902

KroueBbie clioBa: QJICKTPpOMAaruuTHass COBMCCTUMOCTD, TCXHUYCCKUC CPCACTBA,
HaHOCCKYHAIHBIC MMITYJIbCHBIC IIOMCXH, YCTOﬁqHBOCTB K 3JICKTPOMArouTHBIM IIOMC-
XaM, Tpe6OBaHI/ISI; MCTOJbI HUCIBbITaHUN
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