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BBEJIEHUE

Hacrosmuii cranmapt sBisiercss yacteio crtangaptoB MOK cepun 61000 cormacHo
CJIEYIOIIEN CTPYKTYpE:

Yacte 1 OcHOBBI
OG6mee paccmotpenue (BBeaeHUE, (hyHIaMEHTaIbHbBIE TTPUHITUIIHI)
OnpeneneHusi, TEPMUHOIIOTHUS

Yactp 2 DnekTpoMarHuTHasi 0OCTaHOBKa
Onucanue 31eKTPOMarHUTHOM 00CTaHOBKH
Knaccuduxarus a1ekTpoMarHuTHON 00CTaHOBKU
YPOBHU DJIEKTPOMAarHUTHOW COBMECTUMOCTH

Yacte 3 Hopmbl
Hopmsl nomexosmuccun
Hopmbl momexoyctoitunBocT (B TE€X Ciy4yasix, KOTJa OHHU HE
ABJISIFOTCA MIPEIMETOM PACCMOTPEHUSI TEXHUYECKUMU  KOMHUTETaMH,
pa3pabaThIBAOIIUMKA  CTAHIAPTHl HA TPOIYKITUIO)

Yacte 4 MeToibl UCTIBITAHUN U U3MEPEHUI
Metonbl U3MepeHuit
Mertonasl ucBITaHUN
Yacte 5 PykoBoAcCTBa 110 YCTAaHOBKE M TOMEXOIOIABJICHUIO
PykoBoxcTBa no ycraHoBke
PykoBoacTBa Mo moMexonoAaBICHHUIO
Yactp 6 O61ue cTaHAapThI

Yacte 9 PasHoe

Kaxxnas yacte nmoapasjaensercs Ha pa3ieiibl, KOTOpbIE MOTYT ObITh OIyOJMKOBAHBI KakK
MEXIyHapOJHbIE CTAaHAAPThl JHOO0 KaK TEXHUYECKHUE OTYETHI.

VI
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FOCYJJAPCTBEHHLIN CTAHJIAPT POCCUMCKOM ®EJNEPAILIUU

CoBMECTHMOCTb TEXHHYECKHX CPEJCTB  OJICKTPOMArHUTHAs
YCTOMYUBOCTD K KOHAYKTHUBHBIM IIOMEXAM, HABE/IEHHbBIM
PAJNOYACTOTHBIMU SJIEKTPOMAT'HUTHBIMU T1OJIAMUA

TpeboBaHus 1 METOBI UCTIHITAHUIA

Electromagnetic compatibility of technical equipment.
Immunity to conducted disturbances, induced by radio-frequency fields.
Requirements and test methods

Jlara BBeaenus 2002-01-01

1 ObaacTb NnpUMeHeHust

Hacrosmmii crtangapT pacrpocTpaHsIeTCs Ha JJIEKTPOTEXHUYECKUE, dJICKTPOHHBIC U
PpaouosnekmporHvle M3EIUs U 000pyAoBaHUE (Jajiee B TEKCTE - TEXHUYECKUE CPEICTBA) U
yCTaHaBJIMBAET TpeOOBaHUS yCTOMYMBOCTH TexHUYecKUX cpelncTB (TC) K KOHIYKTUBHBIM
AJICKTPOMArHUTHBIM TIOMEXaM (7jajieeé B TEKCTE - IOMEXH), BBI3BIBAEMBIM H3TyUCHUSIMU
MPEUMYIIIECTBEHHO PaJMOINEPEAAIONINX YCTPOUCTB B osoce vactor oT 150 xI'm mo 80
MI'.

Crangapt mpumensiercs s TC, umeronmmx XoTs Obl OAWH TMOAKITIOYCHHBIN
(monkmrovyaembii npu  dkcimyatanuu TC)  mpoBoaHMK (KaOenb): 3JIEKTPONMUTAHUSA,
nepeayl CUTHAJIOB, YNpaBIEHUS, 3a3eMJICHUS U T. 1.

[Ipumedanue - MeTonbl UCHBITAHWA YCTAHOBJEHBI B HACTOSIIEM CTaHIapTe

I OLEHKU ahdexToB BozaeiicTBUs Ha TC  KOHAYKTHUBHBIX  TOMEX.
MogenupoBaHre W HM3MEPEHHE  IapamMeTpoB ImoMex He  o00eclneynBarT
JOCTaTOYHOM  TOYHOCTHM  JJI  KOJIMYECTBEHHOI'O OMNPENETEHUsS  YKa3aHHbBIX
s dexToB. VYcTaHOBIIEHHBIE METOJAbl UCIIBITAHUN TMpeHAa3HAYEHbI, B MEPBYIO
ouepeib, mIg  obecrieyeHUs JIOCTATOYHOMH BOCIIPOU3BOIUMOCTH
pe3yJbTaTOB, IMOJTYYECHHBIX C HCHOJb30BaHUEM Pa3IMYHBIX CpEeACTB

UCTIIBITAHUN, TPU KA4YeCTBEHHOM aHanmu3e S(HQeKToB.

Hacrosmmii cTtanmapT HE  yCTAHOBIWBACT HWCIBITAHWUH, TMPUMEHSCMBIX  JUIS
koHKpeTHbIXx TC wunu cucreM. Ero riaBHoi 3amaueit siBisieTcs obecrnieueHUE — BceX
3aMHTEPECOBAHHBIX TEXHUYECKUX KOMHUTETOB I10 CTaHJAPTHU3AIMH, pa3pabdaThIBAIOIIMX
CTaHJAPTHI HA IPOAYKIUIO, OOIIMMH CChUIOYHBIMU JaHHBIMU. TEeXHUYECKUE KOMUTETHI TI0
cragmaptuzanuu (wim usroroputeau TC) HeCyT OTBETCTBEHHOCTh 3a BBIOOpD BHIOB U
CTETECHEN KECTKOCTU UCTIBITaHUM, npuMeHsaembix s TC.

Cmenenu dxcecmkocmu UCHbIMAHULL HA YCMOUYUBOCMb K KOHOYKMUBHbIM NOMEXAM,
HABEOEeHHbIM PAOUOYACTOMHBIMU IIeKMPOMACHUMHBIMU NOJIAMU 8 ONPeOeleHHOU NoJloce
(nonocax) yacmom, u memooOvl ucnvlmaunuu ycmauaeiusarom ecmaundapmax  Ha 1C
KOHKpemno2o 6uoa u 6 mexnuueckou ooxymenmayuu Ha TC 6 coomeemcmeuu c
Hacmosuwum CmaHoapmom.

N3nanue oduimaibHoe
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Ilpu ycmanosnenuu mpeboganuti k TC no ycmouyugocmu K 8030€lCHBUIO
PAOUOYACTNOMHBIX  INEKMPOMACHUMHBIX  U3LYYEHUL HACmMosuullL cmanoapm
npumensiom coemecmuo ¢ I'OCT P 51317.4.3.

Tpebosanusa nacmoawe2o cmanoapma A6aa10mcs 00:A3amenbHbIMU.

Cooepoicanue cmanoapma MOK 61000-4-6-96 wnabpano npamoim wpugmonm,
oononHumenvHole mpebosanusi Kk cmanoapmy MOK  61000-4-6, ompasxcarowue
nOMpeOHOCMU IKOHOMUKU CIMPAHbL, - KYPCUBOM.

2 HopMaTuBHBIE CCHUIKHU

B nacmosawem cmandapme ucnonb306anvl CColIKU HA cledyoujue Cmanoapmol:

T'OCT 30372-95 / I'OCT P 50397-92 Coeémecmumocmsb mexHUYecKux cpeocme
anekmpomacHumnas. Tepmunsl u onpeoeneHus

I'OCT P 51317.4.3-99 (MOK 61000-4-3-95)  Cosmecmumocms mexHu4ecKux
cpeocms INEKMPOMACHUMHAA. Yemortiuusocmo K Paououacmomuomy
INEKMPOMAHUMHOMY noato. Tpebosanus u memoosbl UCHLIMAHULL

T'OCT P 51318.14.1-99 (CUCIIP 14-1-93) Cosmecmumocmsb mexHUuecKux cpeocms
INEeKMPOMACHUMHAA. Paouonomexu undycmpuanvhvie om  0bIMoGuIX  NPUOOPOS,
INEKMPUYECKUX UHCMPYMEHMO8 U AHANO2UYHbIX ycmpoticms.  Tpeboeanus u memoosi
ucnvlmanui

3  OO0I1me moJa0KeHUus

cTounnkamu IIOMEX, MMPUMCHUTCIIBHO K KOTOPBIM B HaCcTOosAIIEM CTaHOapTe
PEriiaMCHTUPOBAHLBL Tpe6OBaHI/I$[ HOMGXOYCTO?I‘II/IBOCTH TC, SABJIAKOTCA, B OCHOBHOM,
SJICKTPOMAruuTHBLIC II0JIs, CO3AaBaCMbLIC paauoncpcaarommmMun YCTpOﬁCTBaMH. VkazanHbIe
OJICKTPOMAIrHUTHBIC TIOJIA MOT'YT BOB,I[GI‘/JICTBOBEITB Ha TMPOBOJAHWKH, MOAKIHOUYCHHBIC K TC,
YCTAHOBJICHHBIM B MCCTAax OKCILTyaTallluH.

Pasmepsr TC, sBnstomuxcss B OOJBUIMHCTBE CIIy4aeB, COCTABHBIMU YaCTSIMHU
OOJBIIMX CHCTEM, MOJAral0T MaJIbIMM B CPABHEHUU C JJIMHOM BOJIHBI 3JIEKTPOMATrHUTHOTO
nosist. [logkmouennsie Kk TC IpOBOAHUKHM, B TOM 4HUCie, KaOeIU 3JEKTPONUTAHUS, JIMHUU
CBSI3M, KaOeNu, COeTUHSIONINE OJIOKH, MOTYT pacCMaTPHUBAThCSl KakK IMAaCCUBHBIC TPUEMHbBIC
AQHTCHHBI.

HaBeneHHbie B yKa3aHHBIX MPOBOJHUKAX HAMPSKEHUS BBI3BIBAIOT TOKU, MPOTEKAIOIINE
yepe3 TC. Ilpu mpoBeAeHWHM HUCHBITAHUN HAa MOMEXOYCTOMYMBOCTH MPEAIOIararoT, 4To
nojkitoueHHble K TC MpOBOJIHUKH ABIAIOTCS IUmonsMu (AyuHou A/4, A/2). Yka3aHHbIe
JTUIONM  3aMEHSAIOT ycTpodicTBamu cBsizu / pa3Basku  (YCP), umerommumu  1mojiHOE
COTNPOTHUBJICHHE OOIIETO BUJA MO OTHOIICHUIO K TJIAaCTHHE 3a3emyieHus, paBHoe 150 Owm.

B cooTBercTBUM C periaMEeHTUPOBAHHBIM B HACTOSIIEM CTaHIApPTE METOIOM
BO3JIeCTBUE AeKTpoMarHUTHBIX noneil Ha ucneityemoe TC (MUTC) u nmoaximtoueHHbIE K
HEMYy MPOBOAHUKA HMMHUTHUPYIOT JJICKTPUYECKMMH W MarHuTHbiMH mojisimu (E u H),
oOpazyeMbIMH HANpsDKEHUSAMM W TOKaMH, CO3/laBaéMbIMU Ha paboueM MecTe s
WCIIBITAHUM, KaK IIOKa3aHO Ha PUCYHKE la.

Metoa ucnbITAaHUM OCHOBAaH Ha HCIMOJIB30BAaHUU YCTPOWCTB CBSI3U / Pa3BA3KH, C
MIOMOIIBI0 KOTOPBIX TIOMEXY BBOAAT B KaXXIblii MOMEHT BPEMEHM B OJHMH IPOBOJHUK,
noakmtoueHHbl Kk UTC, B TO Bpemsi, Kak Ha OCTaJbHbIE MOJKIIOUYECHHbIC MPOBOIHUKH
noMexy He mojaroT (cM. pucyHok 106). Takoit MeTon siBIseTCs MPUOIMKEHHBIM, TaK KaK B
peanbHON 00CTaHOBKE 3J1€KTPOMArHUTHBIE MOJI BO3IEUCTBYIOT C PA3IMYHBIMU
2
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aMIUIUTy1aMH U (ha3amMu Ha Bce noaxitoueHHble K TC npoBOJHUKY OJJHOBPEMEHHO.
TpeboBanusi K ycTpoWCTBaM CBsi3M / pa3Bsi3kk ycTaHoBieHsl B 6.2. JlioOble
YCTPOMCTBA CBSI3U / pa3BsA3KU, yAOBIECTBOPAIOIINE TPeOOBAHUSIM, YCTAHOBICHHBIM B 6.2,
MOTyT OBITh NpUMEHEHbI Tpu TmpoBeaeHun wucnbiTanuii TC Ha yCTOMYMBOCTH K
KOHIYKTUBHBIM ITOMEXaM, HaBEJCHHBIM PaJHMOYaCTOTHBIMH 3JI€KTPOMATHUTHBIMH TTOJISIMH.

4  Omnpenenennst

B nacmosiwem cmanoapme npumensrom mepmunslt, ycmanosienuvlie 6 1'OCT 30372
/ T'OCT P 50397, a makoice credyroujue.

4.1 DKBHAJEHT PYKH - BJIEKTPUYECKOE YCTPOMCTBO, MOJEIHUPYIOIIEE IOJIHOE
COMPOTHUBIICHUE YEJIOBEYECKOTO Tejla B TUMUYHBIX ycloBusax Mexay TC, koTopoe nepkar
B pPyKax, M 3eMJIEeH.

[Ipumeuanue - KoHCTpyKIMST SKBUBAJIGHTa PYKH JOJDKHA COOTBETCTBOBATH

TpeboBaHusM, ycTaHoBieHHBIM B [ OCT P 51318. 14.1.

4.2 Bcenomorareabnoe TC - TC, npumenseMoe s CO3JaHUS CHUTHAJIOB,
obecrieunBaromux HopMmaibHOe (yHkimonupoBanue UTC, wnm s mpoBepKH KadecTBa
¢ynkumonupoanus UTC

4.3 BBoa momexu ¢ mpuMeHeHHeM KJiellleil CBSI3M - crioco0 BBOJA MOMEXHU B
kabenb (MPOBOJIHUK) C TIOMOIIBIO JIEKTPUUECKOTO YCTPOMCTBA, OXBATHIBAIOIIETO KaOEIh:

4.3.1 - ToxoBble KJelIM CBfA3M - KICLUM CBA3M B BUJE TpaHchopmaTopa,
BTOPUYHON 0OMOTKOM KOTOPOTO SIBIIsIETCS KaOeib, B KOTOPBIA BBOJUTCS MIOMEXa;

4.3.2 - DJeKTPOMarHUTHbIe KJIEIH CBSA3M - KJICIIU CBSI3U ¢ KOMOMHUPOBAHHON
€MKOCTHOM Y MHIYyKTUBHOM CBSI3BIO JIJISl BBOJIA IOMEXU B KaOelb;

Ilpumeuanue - CeedeHus o 6800e nomexu ¢ HpUMeHeHuem Kieuell Cessu

npusedenvl 8 npunodxcenuu A.

4.4 IlotHoe compoTuBjJIeHHE 001IIer0 BHAA (0Owee HeCcUMMEmMpPUUHOe
conpomusieHue) - OTHOUIEHHE OOLIEro HECHMMETPUYHOIO HAMpsHKEHUs K  o0meMmy
HECUMMETPUYHOMY TOKY JJisi onipesiesnienHoro nopra TC:

4.4.1 - Obwee HecummempuuHoe HaANpsdiceHUe - CpeOHee 3HaueHue @Aa3HbIX
HANPANCEHULL  MeNCOY KANCObIM U3 NPOBOOHUKOS, BXOO0AWUX 8 ONPeOelleHHYI0 ePYnny, U
3emiell (NI0CKOCMbIO 3a3eMIeHUsL);

4.4.2 - Obwuii HecuMMemMpUyYHbIlL MOK - CYMMA MOKO8, NPOMEKAIWUX 8
NPOBOOHUKAX, BXOOAUWUX 8 ONPEOETIeHHYI0 2DYNNY;

4.4.3 - Ilopm - epanuya mexcoy TC u 6HewiHell 31eKMPOMACHUMHOU Cpedol
(3accum, pazvem, Kiemma, CMbIK C8A3U U M.N.).

[Tpumeuanue — IlonHoe compoTuBieHne 0OIIEro BUIa MOXKET OBITh OIMpPENETICHO B

pe3yabpTare JACNCHUs HaNpsLDKEHUs, TOJAAHHOTO MEXIY 3KHUMOM (COCTMHEHHBIMU

BMECTE 3aXKMMaMHu) WJIM 3KpaHOM ompeneneHHoro mnopra TC — u muactuHOR

3a3€MJICHHS, HA U3MEPEHHYIO BEJIIMUYMHY CYMMapHOr0 TOKAa, IIPOTEKAIOIIETO Yepe3

BBIIICYKA3aHHBIE 3aKUM (COCIMHEHHbIE BMECTE 3a)KHUMbI ) WIM SKpaH (CM. Takxke

6.3, 6.4)

4.5 MHcnbiTaTtesabHblii TeHepatop (MI') — ycTpoilcTBO, NpeaHAa3HAYEHHOE ISt
CO3[IaHHs CHUTHAJIOB C YCTAaHOBIIEHHBIMU TlapamerpamMu mnpu wucneitanusx TC Ha
YCTOMYMBOCTh K  KOHAYKTUBHBIM  [IOME€XaM,  HaBEJIECHHBIM  PaJAHMOYaCTOTHBIMHU
3JIEKTPOMArHUTHBIM TOJISIMH, BKJIIOYAIOIEe T'eHEePaTOp BHICOKOYACTOTHBIX CUTHAJIOB,
UCTOYHUK MOJYJHPYIOIIETO CHUTHAIA,  aTTEHI0ATOPbl, LIWPOKOIMOJIOCHBIH YCUIUTENb
MOIITHOCTHU ¥ (PpUIBTPHI ( CM. PUCYHOK 2)

4.6 YcTpOMCTBO CBSA3H - DJIEKTPUYECKOE YCTPOMCTBO, MMEIOIIEE OMPEAECIEHHOE
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IIOJIHOE COINPOTHUBIICHUE, MPEIHA3HAYEHHOE [UI MEepeladyd MOMEXH U3 OJHOW LeNu B
ApYTYIO
4.7 YcTpoucTBO pPa3sBA3KH — JJIEKTPUYECKOE YCTPOMCTBO, NPEIHA3HAYEHHOE JUIS
MpEIOTBPAILCHUST BO3ICUCTBUS ToMexu, noaaBaemoit Ha UTC, na Bcnomorarensubie TC u
JIpYTUe yCTPONCTBA, HE MIOJIBEPIaeMbl€ UCIIBITAHUAM
[Tpumeuanwue - YCTpOHCTBO CBSI3U U YCTPOMCTBO Pa3BA3KH MOTYT OBITh OObEINHEHbI
B OJIHOM Kopmyce (yCTpOWCTBO CBSI3U / Pa3BA3KU) UJIM MOTYT MPEACTABIATH COOOM
OTJIeJIbHBbIE YCTPOMCTBA (Kak MpaBWUIIO, NMPU BBOJE MOMEXH C MOMOUIBIO KIeHei
CBSI3U)
4.8 Kodpdpuument c¢Bf3M - OTHOUICHHWE HampsbKeHUs, cozmaBaemoro MIT B
peXMME XOJIOCTOrO XOJa Ha pa3zbeMax YCTPOMCTBA CBS3U / Pa3BA3KHU, MpeIHA3HAYCHHBIX
s noakmouenuss UTC (manee pazbemsl "UTC"), k HanpsikxeHuro Ha Beixoge UI

5 CreneHnn KeCTKOCTH HCIIBITAHUI

TpeboBaHusi TMOMEXOYCTOWYMBOCTH TIPU BO3JCHCTBUM KOHAYKTHBHBIX TIOMEX,
HAaBOJMMBIX M3IYUYCHUSIMU PAJUOINEPEAIONINX YCTPOMCTB B MOJ0ce 4acToT oT 9 no 150
k[, HE yCTaHABIMBAIOT.

Tadomuma 1 — CreneHu )XeCTKOCTH UCHBITaHUNA B moJjioce yacTtoT oT 150 xI'1r mo 80
MI'1t

HcnpiTaTensHoe HampsiKeHUe
CrerneHnp )KEeCTKOCTH UCIIBITAHUHN
Up, nb Up, B
otHOcUTeNbpHO 1 MKB
1 120 1
2 130
3 140 10
X D ChnennansHoe

1 o
) OTKpLITaH CTCIICHb JKCCTKOCTHU HMCIIBITAHHH, KOTOpasd MOXKCT OBITH

ycTaHoBlIeHa B crtaHjaptax Ha TC KOHKpPETHOTO BUJAa U B TEXHUYECKOM
nokymeHnTanuu Ha TC

B Tabmume 1 mnpuBeneHbl CpeAHEKBAApATUYHBIE 3HAYEHUS  HAMNPSHKEHUS
HEMOJYJIUPOBAHHOT'O HCIMBITATEILHOIO cHUrHana (momexu), cosznaBaemoro Ul B pexume
xoyioctoro xona Ha  pazpemax "MTC" yctporictBa cBsa3u / pasBsizku (cM. 6.4.1). Ilpu
ucnbiTanusax TC yka3aHHBIM HMCHBITATENbHBIA CUTHAN JODKEH OBITh MOAYJHPOBAH TIO
aMIUTUTY€ CHUHYCOMJAIBHBIM HampspkeHueM dactoTod 1 k[ mpw rimyOuMHE MOMYJISLUHA
80% nmst TOro, YTOOBI BOCIIPOU3BECTH pEabHBIE YCIOBUS BO3/IEUCTBUS TOMEX.

[Ipumeuanus

1 Meronbl ycranoBnenus TpedoBanuii K TC 10 yCTOWYMBOCTH K M3ITYyYEHHOMU

3JIEKTPOMAarHUTHON SHEPTUU periaMeHTHpoBaHbl Takxke B [ OCT P 51317.4.3.

VYKazaHHbIM cTaHAapT oxBaThiBaeT 4acToThl Bbime 80 MI'm. TexHuueckummu

KOMHUTETaMH TI0  CTaHJAapTU3alMK  TpPeOOBaHUS U METOABl  HUCIBITAHUM,

periaMeHTUpOBaHHbIE B  HacrosmeMm craHpapre u [ OCT P 51317.4.3

MOTYT OBITh YCTAHOBJIEHBI JUJIsl 4acTOT Bbllle U HUxKE 80 MI'11 cOOTBETCTBEHHO (CM.

npuioxenue b).

Ilpumenenue memooa UCNLIMAHUL, YCMAHOBIEHHO20 6 HACMOSWeEeM cmawoapme, Ha
yacmomax eviute 150 MIy naxooumcs Ha paccmompenuu. CmeneHu xicecmkocmu
UCNbLIMAHUL  (3HAYEHUsI UCNbIMAMENbHO20 Hanpsdicenusy) Ha yacmomax eviue 80 MIy
00/191CHbL ObiMb yemarnosnenwvl 6 cmanoapmax Ha TC KoHKpemuozo euoa.
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2  TexXHUYECKHMMH KOMHTETaMHU IO CTaHAAPTU3allMUd MOTYT OBITh yCTaHOBJICHBI
aJbTEPHATUBHBIC CXEMbI MOTYJISAIUH.
3 Hozpewinocmov uzmepeHus UCNBIMAMETbHO20 HANPANCEHUA  00J1HCHA
cocmaegiamep He bonee £ 10 %.
Pexomennaniuun 1o BBIOOPY  CTEMEHEH >KECTKOCTH HWCIBITAHWA  TPHUBEIACHBI B
IIpUIIOKEeHNH B.

6 HcnbiTaTenbHOE 000pyaA0BaHue

6.1 UI'

UI" nomkeH BKIIIOYaTh 3JEMEHTHI, 00ECIIEUMBAIOIINE CO3/IaHUE ITIOMEXH TPEOYyEeEMOro
ypoBHA Ha pazbeMax "MTC" kaxnoro ycrpoiicta cBsa3u / pa3Basku. B cocraB UI' BxogsT
CIIEZYIOIME 3JIEMEHThl, KOTOpble MOTYT OBbITb OOBEIMHEHbI B OJHOM KOHCTPYKLHMH WIN
MPUMEHATHCS 1O OTAEIBHOCTH (cM. 4.9 U PUCYHOK 3):

- reHepartop (bl) BBICOKOYACTOTHBIX cUTHANOB G1, oOecneunBaronuii nepeKkpoITue
3aJaHHOM TMOJIOCBl YacTOT, W BO3MOXXHOCTb AaMIUIMTYJHOW MOJYJSLMM CHUTHala
CHUHYCOMJIAIbHBIM HamnpspkeHueM vactotoil 1 kI’ npu riy6une moxymsiuuu 80%. dopma
MOJTyTMPOBAaHHBIX KOJieOaHUI MpuBeAeHa Ha pUCYHKE 3. BbICOKOYacTOTHBIN reHepaTop(bl)
JOJIKEH MUMETh BO3MOKHOCTh aBTOMAaTU3UPOBAHHOW MEPECTPOMKH YaCTOThI CO CKOPOCTHIO

He Gomee 1,5 - 10-3 pmexam/c u (W) pydHYIO MEPECTPONKY dacToThl. B ciydae
IOPUMEHEHHUs] CHHTE3aTOPOB 4YacTOThl, BBICOKOYACTOTHBIE TI'€HEPAaTOpbl JOJDKHBI OBITh
IpOrpaMMHPYEMbBIMH JJIsl YCTAHOBKU HEOOXOJUMBIX 3HAUEHUH 11ara NepecTporiKy YacTOThI
Y BPEMEHM 33/IEPKKH HA YACTOTE;

- arreHtoatop T1 (Tunuunoe 3HaueHue BHOcuMoro 3aryxanus ot 0 go 40 nb) mis
pEryJIMpOBaHUsl YPOBHS BBIXOJHOIO CUTHala B TpeOyeMo#l mojoce 4acToT. ATTEHKATOp
MO>KET OBbITh BKJIFOUEH B KOHCTPYKLIMIO T'€HEPaTopa BEICOKOYACTOTHBIX CUTHAJIOB;

- BBICOKOYACTOTHBIM mepekitouaTens S, mpegHazHAyeHHbIA JUIsl BKIIOYEHUS U
BBIKJIIOYEHHUS] CHTHaJa npu oueHke nomexoycronuuBoctn UTC. Ilepexmrouarens mMoxer
ObITh BKIIOYEH B KOHCTPYKLHIO reHepaTopa BBICOKOYACTOTHBIX CHUTHAJIOB WIIHU
MpEeACTaBISATh COOOM OTAEIBHOE YCTPOIMCTBO;

- IIMPOKOMNOJOCHBIM yCWIMTENb(M) MOIIHOCTH PA, KOTOpPBI NPUMEHSIOT AJs
YCWIECHHs CHUTHajla, €CJIM BBIXOJHAs MOIIHOCTH I'€HEPAaTOpa BBICOKOYACTOTHBIX CHTHAJIOB
HEJ0CTAaTOYHA;

- @uibTpel HU3KUX (LPF) u (nmm) Beicokux (HPF) wacror, mnpumeHeHue KOTOpBIX
MOET OBITh HEOOXOJMMBIM IS MCKIIOUCHHUS] BO3JICUCTBUS TapMOHHUK (CyOTapMOHUK)
ucneiTatenbHoro curHana Ha WTC, oOnanaroniye BBICOKOM — BOCIPUUMYHBOCTBIO K
pavovYacTOTHBIM  CHUTHAJaM,  HampuMmep,  paauonpueMHble  ycrpoictBa.  llpu
HEOOXOJIMMOCTH, (UIbTPbl HU3KMX M (WJIM) BBICOKMX YacTOT BKJIIOYAIOT MEXAY
HIMPOKOIOJOCHBIM yCHJINTEIEM MOLTHOCTH U aTTEHI0ATOPOM;

- arTeHtoatop T2 ¢ (UKCUPOBaHHBIM BHOCHUMBIM 3aTyXaHUEM, PaBHBIM UJIH OOJIBIINM
6 n1b u conporusiennem Zg = 50 Om, MMEHONIMI TOCTATOYHYIO MOIIHOCTb PACCESHUS.

Atrentoarop T2  npenHa3HaueH s  YMEHBIIEHUS  pacCOrjacoBaHUS — MEXKIY
HIMPOKOIOJIOCHBIM YCUJIUTENIEM MOIIHOCTH M ucnbiTyeMod 1enbio TC u nomkeH ObITh
PacnosiokeH Kak MOKHO OJIMDKE K yCTPONUCTBY CBSI3H.
[Tpumeuanue - ATTeH0aTop ¢ GUKCUPOBAHHBIM BHOCUMBIM 3aTyXxaHueM 6 1b Moxxer
OBITH BKJIFOUEH B COCTaB YCTPONCTBA CBSI3M / Pa3BA3KHU. Y Ka3aHHBIN aTTEHIOATOP HE
IIPUMEHSIOT, €CJIA BBIXOJHOE CONPOTUBIICHUE IIUPOKOIIOIOCHOTO YCHIIUTEIS
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MOIIIHOCTH HAaxOJIUTCSl B YCTAHOBJIEHHBIX MpeJienax MpH JI0ObIX YCIOBUSAX HArpy3KHU.

Xapaktepuctuku UI' B 0TCyTCTBHE MOIYJISIIIMM CUTHAJIA JOJDKHBI COOTBETCTBOBATH
yKa3aHHBIM B Ta0uIe 2.
Tabnuna 2 — Xapakrepuctuku NI’

HaunMeHnoBaHue XxapakTepuCTHKH 3HaYeHUE XapaKTEPUCTUKU
Beixognoe comporusienne UI°, Om 50
KCBH, oTH. enuHuIbl, He OoJiee 1,2
Koaddunment HenmuHeHHBIX
HCKa)KCHMM, OTH. SIUHMII, He Oojiee 15
AMITTUTYTHAsT MOTYJISIIIUSL BBIXOJMHOTO | BHYTpeHHss Wi BHEUTHSS MOIYJISLUS TIpU TITyOuHe
CUTHaJIa moaysitnu (80 + 5)%, yacToTe MOAYIUPYIOIIETO

cuHycouaanpHoro curnana 1 xI'n + 10%

YPpOBEHB BBIXJIOIHOTO CUTHAJIA Jlomken obecriedynBaTh YCTAaHOBIICHHYIO
CTCTICHb JKECTKOCTH UCITBITAHUN
(cM. Taxke npuioxeHue J1)

6.2  YcrpoiicTBa CBsI3U / Pa3BA3KH

VYerpolicTBa cBS3U / pa3BsSi3KM MPUMEHSIOT JJI1 BBOJA MOMEXH B 33/JIaHHOM TOJIOCE
4acTOT B pa3jIM4YHbIC MPOBOJHUKY (kabenu), moaxmroueHHbie K UTC. YcrpolicTBa cBszm /
pPa3BsA3KH MOTYT MPEJCTaBIATh COOOM OTNENbHbIE OJOKHW HAM OBITh OOBEAMHEHBI B OJTHOM
kopryce. OCHOBHBIM TapaMeTpOM YCTPONCTBA CBSI3M / Pa3BA3KU  SIBISIETCS 3HAUYCHUE
MOJyIsi  IOJNHOTO COIPOTUBICHHs OOWIEro Buua | Zog |, H3MEPEeHHOro Ha pasbeMax

"UTC". TpebGoBaHus K YyKazaHHOMY MapaMmeTpy ycCTaHOBIeHbI B Tabnuue 3. IlpaBuna
BBIOOpa METO/Ia BBOJIA TIOMEXU YCTaHOBJICHHI HUkEe U B 7.1. [IpumMeps! yCcTpoHCTB cBsi3u /
pa3Bs3KU, UMEIOIIMXCS B HAJIMYWU, TMPUBEICHBI B IPUIOKeHUH [ .

Tabnuma 3 - OcHOBHOM mapaMeTp YCTPOWCTBA CBsI3U / pa3BsI3KU

[Tapametp [Tomoca  wactot, MI'11
0,15-26 26 — 80
Mopaynb nOIHOTrO + 60
COTNPOTHUBJICHHS OOIIETO 150 +200 150 _ 45
Buna| Zog |, OM
[Ipumeuanus

1 IIpusenennsie Tpe6OBaHI/I$[KHOFpeHIHOCTI/I| Zog | JIOTKHBI YIOBICTBOPAThC V1A

ClIy4aeB, KOI/la Pa3beMsl Ul MOJKI0O4YeHUs BcrioMoraTtenbHoro TC (anee B TEKCTE — pa3beMbl
“BcnomoratensHoe TC”) ycTpoiicTBa CBA3M / pa3Bs3KHM HE HArpy»eHbl M KOTJa YKa3aHHBIE
pa3beMbl KOPOTKO3aMKHYTHI Ha 3eMJIIO ( IJIACTHHY 3a3€MJICHUS).

2 3HaveHus aprymeHTa Zgg U KodhdHuUueHTa pa3Bsa3ku Mexay pazbemamu "UTC" n
“BcnomoratensHoe TC”) ycTrpolicTBa CBsA3M / pa3BA3KM HE pErNIaMEHTHPYIOT. OTH
XAPaKTEPUCTUKH COBMECTHO PEriIaMEHTUPOBAHbl YCTAHOBJICHHBIM B Ta0IUIEe TpeOOBaHMEM K
JOIyCTHMBIM OTKJIOHEHHUSIM | Zog | IJIsL CIydaeB, Koraa passeMsl "Benomorarensnoe TC"
HE HArpyXeHbl M KOIJa yKa3aHHbIE pa3beMbl KOPOTKO3aMKHYThl Ha 3€MJIIO (IUIACTHHY
3a3eMJICHU).

3 Ilpu BBOAE mMOMEXM C MOMOIIBIO KIEUICH CBS3U, YCTAaHOBJICHHBIE B TaOIMIEe
TpeOOBaHuUs K | Zog | MOTYT HE YJOBJIETBOPATHCA. B 3TOM citydae nomyckaercst IpuMEHEeHue

KJ'IGHIGﬁ CBS3M B COOTBCTCTBUM C MpaBUJIaAMH, YCTAHOBJICHHBIMU B 7.3.
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6.2.1 HemnocpeacTBeHHbBIN BBOJI MTOMEXHU

[Tomexy, moctymarouryto oT MI', momaroT Ha 3kpaHbl kabeneit uepes pesuctop 100
OmMm. Mexny BcrnomorarenbHbiM TC W TOYKOM BBOJA IMOMEXH BKIIHOYAKOT YCTPOWCTBO
pa3Bsi3ku (cM. 6.2.4), pacronaraeMoe BO3MOXHO OJIKEe K TOYKE BBOJA IMOMEXH (CM.
pucynku 4a, 46). Jlnd HEKOTOPBIX  SKPAaHUPOBAHHBIX KaOeneil MPOCTHIX BHUIOB
YCTPOMCTBO Pa3BSI3KM MOXKET OBITh 00BEIMHEHO B OAHOM Kopmyce ¢ pesuctopom 100 Om
(cm. pucynok I'.1 mpunoxenus I').

6.2.2 OCHOBHBIE THUIIBI YCTPOWCTB CBSI3U / Pa3BsI3KU

CxeMbl ycTpoHcTB cBsi3u / pa3Bsa3ku ocHOBHbIX TuUmoB (YCP-C1, YCP-C2 YCP-C3,
YCP-T2, YCP-T4, YCP-T8, YCP-HC) mpuBenensl B mpwioxenuun I[. VYcTpoiicTBa
CBSI3M/Pa3BSA3KU MPUMEHSIOT JUIsl BBOJIAa IOMEXH B HEIKpaHUpPOBaHHbIC Kabenu. [IpuHIUIbI
BBO/Ia TOMEXM B HEOKPAaHMPOBAHHBIC KaOeIH M pa3BsI3KM IOKa3aHbI HA PUCYHKaX 4B U 4T.
VYcerpoiicTBa CBsI3M / pa3BA3KU HE JIOJDKHBI OKa3blBaTh HEOIArONMPHUSATHOIO BIUSHUS Ha
NPOXOXKIEHUE CHUrHaiOB. JlonmogHUTENbHbIE TPeOOBaHUS K KOHCTPYKIIMH YCTPOUCTB CBSI3U /
pa3BsI3KM YCTAaHABIMBAIOT, IPU HEOOXOAUMOCTH, B cTaHapTax Ha TC KOHKPETHOTO BU/A.

6.2.2.1 YctpoiicTBa CBs3U / pa3Bsi3Ku AJiI BBOJA MOMEX B KaOENIU SJIEKTPOIMUTAHUS

Jl11s BBOJIa MOMeX B KaOenu AJIEKTPONUTaHUS BCEX BUIOB PEKOMEHAYETCS IPUMEHSTh
yCTpOHCTBa CBs3M / pa3Bsa3ku. Bwmecre ¢ Tem B chydasx, korma nuranue TC
OCYIIECTBIISIETCST OT OJHO(MA3HOW CETH TMEPEeMEHHOro (TOCTOSHHOTO) TOKa pu
norpedisgeMoM Toke ©Oonee 16 A B oaHoi ¢aze, or Tpex(da3sHOW ceTH, a TaKKe
OJIHOBPEMEHHO OT HECKOJIbKMX MCTOYHHUKOB C Pa3IUYHBIMU HANPSLKEHUSMH, JOIMYCKaeTCs
MPUMEHEHUE JPYTUX METOJIOB BBOJA MOMEXHU.

Jl71st BBOJIa TOMEXH B B OJHOINIPOBOJIHBIE, IBYXIPOBOIHBIE U TPEXIPOBOAHbBIE Kabenu
ANIEKTPONIUTAHUS TPUMEHSAIOT YCTpoicTBa cBsizu / pa3Bsa3ku tunoB YCP-C1, YCP-C2,
YCP-C3, cootBercTBeHHO (cM. pucyHok [.2 mpunoxkenus ['). AHajorudHble yCTpoOCTBa
MOTYT OBITh MPUMEHEHBI JUIsi TpeX(a3HbIX CHUCTEM DSJIEKTPOIMTAHMUS.

Ecnmu B ycnoBusix skcrutyaTanuu nojkitoyaeMbie K TC mpoBoja 31€KTPONUTAHUS
MPOJIOKEHBI pa3ieNbHO JAPYT OT ApYyra, [Uis BBOJAAa TIOMEXU a MPUMEHSIOT YCTPOWCTBa
cBs3u / pa3Bsa3ku tuna YCP-Cl, 1 moMexy mMoJaloT Ha KaXIyIO LEMb 3JICKTPONMUTAHUS
ornenpHo. Ecimm UTC ummeeT 3aXUMBI 3a3€MJICHHS, TO HMX COCAMHSIOT C INIACTHHOH
3a3eMJICHHs Yepe3 YCTpOMCTBO cBsi3u / pa3pszku tuna YCP-CI1, ecnu 3To AOMYyCTHUMO MO
YCIOBUAM 3KcIulyaTanuu. B 3toMm ciydae anektponutanue TC OCyHIECTBISIIOT dYepes
yCcTpoicTBO CBsi3u / pa3Bs3ku tuna YCP-C3. Ecnu BKIIOYEHHE YCTpOWCTBAa CBSI3H /
pasBszkn  YCP-Cl B 3azemuisfoliMii  OPOBOJAHUK HE MPEACTABIACTCS BO3MOYKHBIM
(HampuMmep, KOIrJla MpH OSTOM HapyllaeTcss paldoTa CpencTBa pPaaUOCBA3M), 3aKUM
3azemsieHust UTC momxken OBITH COEAMHEH HEMOCPEACTBEHHO C IJIOCKOCTHIO 3a3eMyieHus. B
ATOM CiIy4yae yCTPOMCTBO cBsi3u / pa3Bsizku Tumna Y CP-C3 3aMeHsIOT Ha yCTPONCTBO THIIA
YCP-C2 s npeoTBpallieHus: KOPOTKOTO 3aMbIKaHHs UCTIBITATEIBHOTO CUTHAJIA Ha 3€MITIO
yepes3 3a3eMIISIOIUI IPOBOIHMUK.

[Tpumeuanne - KonmeHcatopbl, NMpUMeHsSEMble B YCTPOMCTBAaxX CBSI3U / pPa3Bs3KH,

MOJAKJIIOYEHbl K IMPOBOJHUKAM, HAXOAAIIMMCS TOJ HampsbkeHueMm. B pesynbraTte

MOTYT BO3HHMKHYTh 3HauyUTelIbHble TOKM yTeduku. [loaToMy mnpumeHeHuUe

3a3eMJISIIOLIETO TPOBOJHUKA, COCOUHSIONIETO YCTPOMCTBO CBS3H / Pa3BsI3KH C

MJIOCKOCTBIO 3a3€MJICHUS, SIBISIETCS] 00S3aTE€IbHBIM.

6.2.2.2 YcTpoiicTBa CBS3M / pa3BsI3Ku IS BBOJA MIOMEX B CHMMETPUYHBIC
HEIKPaHUPOBAHHbIE JTUHUU
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[ns  BBOJAa moMexXx B CHUMMETPHYHBIE HEIKPAHUPOBAHHBIE JMHUNA NPUMEHSIOT
ycTpoiictBa cBsi3u / pa3Bszku THHoB YCP-T2, YCP-T4 wmm YCP-T8. Cxembl yka3aHHBIX
YCTPOWCTB NpUBEACHBI HA pucyHKax [. 4 - I'.6 mnpunoxenus I'.

VYkazaHHBIE YCTPONCTBA CBSA3M / pa3BsA3KH MPUMEHSIOT:

- YCP-T2 - nns xabenei, coiepkKaiiyx oJJHy CHMMETPUYHYIO Mapy (ABa MpoBojAa);

- YCP-T4 - nna xaGeneil, comepkallMxX JBE CHUMMETPHUYHBIX Mapbl (YEThIpe
MPOBOJIA);

- YCP-T8 - mns kabenei, coiaepKalluX 4YEeThIpe CHUMMETPUYHBIX Mapbl (BOCEMb
MIPOBOJIOB).

[Ipumeuanue - /{7 BBOJa MOMEXHU B HEAKPAHUPOBAHHBIC KAOEH, COIEpKAIITUE UHOE

YHUCJIO CHUMMETPUYHBIX Tap, MPUMEHSIOT YCTPOMCTBa CBS3M / Pa3Bs3KU JAPYTUX

TUTIOB, YIOBIIETBOPSIIONIME B HEOOXOAMMOW TIOJIOCE 4YacTOT TpeOOBaHUSIM,

YCTaHOBJIEHHBIM B 6.2.

Jlns BBOAa moMexu B KaOenu, coAeprKallyue 3HAUYUTENbHOE YKCIIO CUMMETPUYHBIX
nap, 1ejaecooOpa3Ho NPUMEHSTh KIICHIH CBS3U.

6.2.2.3 VYctpoiicTBa CBs3M / pa3Bsi3KM JUIsi BBOJA MOMEX B HECHUMMETPUYHbBIC
HEIKPAaHUPOBAHHbBIC JTUHUU

JIns BBOJA MOMEXM B HECUMMETPUYHBIE HEIKPAHUPOBAHHBIC JIMHUM, COAEPIKAIIUE
JIBa MPOBOJIA, MPUMEHSAIOT yCTpoiicTBa cBsizu / pa3psizku tuna YCP-HC2 (pucynok .3
npwioxkenus 7). [l BBoja moMexu B HEIKPAHUPOBAHHBIX KaOENMu ¢ OOJBIINM YUCIOM
HECHMMEPTHUYHBIX Tap 11eJ1IecCo00pa3HO MPUMEHSTh KJICHIU CBS3H.

6.2.3 BBoja nomexu ¢ MIPUMEHEHUEM KJICILIEH CBSI3U

[Ipu BBOME MOMEXU C NMPUMEHEHHEM KIIEIICH CBSI3W (YHKIUU CBSI3U M (DyHKIMH
pa3Bsizku paszzeneHbl. CBsi3b 00ecIeunBaeTCsl 3a CUET KJICHICH CBSI3U. 3HAUYCHHUE MOIYJIsS
TOJIHOTO COMPOTHBICHMUS 00MIero Buaa | Zog | ¥ QYHKIHE pa3BsS3KH 00eCIIeUnBAIOTCS

3a cueT moakiroueHHoro BcromorarenbHoro TC. CrmemoBarenbHo, BcnomorarenbHoe TC
SBJISIETCSI B 9TOM CJTy4ae COCTaBHOM YaCThIO YCTPOMCTBA CBS3M / pa3BA3KH (CM. PUCYHOK 5).
[IpaBuna npruMeHEeHMsI KIIEIIe CBSA3M YCTaHOBJEHBI B 7.2. Eciy npyu NprMeHEHNH TOKOBBIX
KJIEIIEeH CBSI3M WM AJIEKTPOMArHUTHBIX KJIEIIEeH CBSI3U TPEOOBAHUS, YCTAHOBIIEHHBIE B 6.2 U
7.2, HE MOTYT OBITh BBINOJIHEHBI, IPUMEHSIIOT METOA, NpuBeAcHHbIM B 7.3. Ilpu sToM
YPOBHH IIOAABAa€MOM TOMEXM YCTAaHABIMBAIOT, Kak yka3zaHo B 6.4.1. Kpome Toro,
NIOCTOSIHHO KOHTPOJIUPYIOT U KOPPEKTUPYIOT BETUUYHMHY PE3YJIbTUPYIOLIErO TOKA.

6.2.3.1 TokOBBIC KJICIIH CBI3U

TokoBble KieHIM CBSI3U O0ECNEYMBAIOT MHAYKTUBHYIO CBSI3b C IPOBOJHHKOM,
noakatodeHHbIM K UTC. YuutbiBas koapduipenT tpanchopMaiy KIenei CBI3u, MOKHO
npeHeOpedb BHOCUMBIM B MPOBOJHUK CONPOTUBIECHUEM MCTOYHHKA TOMEXU B CPAaBHEHUU
¢ conpotuBieHueM 150 Om, obecrieunBaeMbIM MPHU MOJIKIIOYEHUH BcrioMmorarenbHoro TC.
Hanpumep, mnpu xosdduuumente tpanchopmanuu kiemeid cBs3u  S:1, BbIXOIHOE
conportusienue Ul (50 Om) TpanchopmupyeTcs B COnpoTuBieHne, paBHoe 2 Om.

[Ipumeuanus

1 IIpu ucnonab30BaHMM TOKOBBIX KJICIEH CBSI3M HA HU3KUX YacTOTaX HEOOXOIMMO

yOEIUThCSA, YTO YPOBEHb BBICIIMX T'APMOHHMK CHUTHAJIA, CO3/1aBAEMOIr0 yCHIUTEIEM

MoIHocTy PA (cM. pucyHok 2) ) Ha pazbemax UTC, He nmpeBbllIaeT YpOBHS CUTHAJIA

Ha OCHOBHOM 4acTOTe.

2 Jlns MUHUMH3aIMM €MKOCTHOHM CBsI3M Kabelb, B KOTOPbI BBOAMTCS IOMEXaA,

JOJIKEH MPOXOAUTH 10 UEHTPY TOKOBBIX KJIEIIEH CBS3H.

6.2.3.2 DneKTpOMarHuTHbBIC KIICIIHU CBS3U

DNEeKTPOMArHUTHBIE KJICIH CBS3HM YCTAaHABIMBAIOT OJJHOBPEMEHHO EMKOCTHYIO U
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MHIYyKTUBHYIO CBSI3b C MPOBOAHUKOM, NoAKIt0ueHHBIM K UTC.

CBeneHuss O TMPUMEHEHMHM  DJIEKTPOMATHUTHBIX KIIEIIEW CBSI3UW  IPUBEACHBI B
IIPUIOKEHNH A

6.2.4 VYcrpoiicTBa pa3BI3KU

VYerpoiicTBa pa3BsizKu NPUMEHSAIOT IPU HEMOCPEICTBEHHOM BBOJE MOMEXHU, a TAKKE
MOJIKJIFOYA0T KO BceM kabensim UTC, He moaBepraeMpiM BO3JIEHCTBUIO MTOMEX.

VYcerpoiicTBa pa3Bsi3Ku  JIOJDKHBI COACPKATh HECKOJBKO KaTyIIEK WHIAYKTUBHOCTU U
dbeppuTOBBIE MaTEpHAIbl 11 TOrO, YTOOBI 00ECMEYUTh B YCTAHOBJICHHOM MOJOCE YacTOT
BBICOKOE  TOJHOE  CcomlpoTuBiieHHWEe. BenmuumHa oOmell WHAYKTHBHOCTH YCTPOWCTBA
pa3Bsizku jgomxkHa ObiTh He MeHee 280 Mkxl'H Ha uacrore 150 kI'u. MuayktuBHOE
COIPOTHUBIICHUE YCTPOMCTBA Pa3BsA3KU NOJAKHO COCTaBIATh HE MeHee 260 Om Ha yacToTax
10 26 MI'm u He menee 150 Om Ha dactoTax Bbiie 26 MI'11. DTo MOXKET OBITh JOCTHTHYTO
1100 HaMOTKOW HECKOJIBKUX BUTKOB Ha (DEPPUTOBBIC KOJBIIA, THMOO MyTeM HCTHOIb30BAHUS
HECKOJIbKUX (DeppUTOBBIX KOJIELl, HAIEThIX Ha Kabenb B BuAe (heppUTOBOM TpyOKH (CM.
PUCYHOK 4 T).

6.3 TIpoBepka MoJIHOTO CONMPOTHUBIICHUS OOIIIET0 BUJIa YCTPOMCTB CBSI3U / Pa3Bs3KU

Jns obecrieueHusi BOCIIPOU3BOMMOCTH PE3YJIbTATOB UCIIBITAHUN YCTPOMCTBA CBS3U
/ Ppa3Bsi3KM JOJIKHBI YJIOBJIETBOPSATH YCTAaHOBIIEHHBIM B Tabnuue 3 TpeOOBaHMUSIM K
3HAYEHUI0 MOJYJs TMOJHOTO COMPOTUBIEHUS OOIIEro BUa | Zog |, H3MEPSIEMOro Ha

pazbemax "UTC". Jlnsg mpoBepkH XapaKTEpPUCTHUK TMOJHOTO COMPOTUBIICHUS YCTPOMCTB
CBSI3U / Ppa3BsI3KU MPUMEHSAIOT YCTAaHOBKY B COOTBETCTBUHM C PUCYHKOM 6a. YCTpOHCTBO
CBSI3M / Pa3BA3KU U CTAHAAPTHYIO TUIACTHHY CBS3HM pa3MEIIAlOT Ha IJIACTUHE 3a3eMJICHHUS,
pa3mepsl KOTOPOU TOKHBI IPEBBIIIATH Pa3MEPbI MPOEKIIMN YCTAHOBKHU C Ka)KJI0M CTOPOHBI
He MeHee, yeMm Ha 0,2 M. Jlnsg npoBeneHHs] MPOBEPKU HCHOJB3YIOT HM3MEPUTENb MOJHBIX
CONPOTUBJICHUNA.  VI3MepuTenb MOJTHBIX CONPOTHBICHUHN TOJKEH OBITh KaTMOpPOBaH MpU
YCTaHOBKE Ha IJIACTUHE 3a3€MJICHUSI.

Tlocpewnocms uzmepenus conpomuenienuss usmepumenem HOIHbIX CONPOMUETEHUL
00J24CHA cocmagnams He bonee 5%.

HeoOxoaumo 4YToOBI [A7MHA COENMHEHHS MEXAY TOYKOM TOAKIIOUEHHUS K
CTaHJApTHOW TutacTMHE CBsi3u M pazbeMoM "UTC" ycrpoiicTBa CBsI3M / pas3Bs3KU, HE
npeBbimania 30 mM.  [IpoBepky 3HaueHHs | Zog | OCYLIECTBIISIFOT B COOTBETCTBHM C

pucyHkamu 6a u 60.
Ilpumeuanue - Touxka uzmepenus Z,g Ha pucynke 6a se6nsemcs obweli moukou 6

coomeemcmeuu ¢ pazoenom 6.4.
YcerporicTBa CBSI3U / pa3Bs3KU JOJDKHBI YJIOBJIETBOPSATH TPEOOBAHUSM K 3HAYCHUIO
MOJyJisl TOJHOTO CONPOTHUBIICHUS OOLIEro BHUA | Zog | , YCTaHOBJICHHBIM B TalmuIe 3,

korza pasbembl "UI™ Harpyxensl Ha conpoTtusieHue 50 Owm, i ciiydaeB, KOI/ia pa3beMbl
"BenomorarensHoe TC" He HarpyKeHbl U KOTJa yKa3aHHbIE Pa3beMbl KOPOTKO3aMKHYTHI
Ha 3eMJII0 (IUTACTUHY 3a3eMJIEHMs),  KaK MOKa3aHO Ha pUcyHKe 60. BeimonHeHnue 3Toro
TpeOoBaHUA 0OecreunBaeT HEOOXOAMMOE 3HaUeHNE KO3 PHUIIMEHTa Pa3BsI3KH, TPH KOTOPOM
nojkiIo4YeHne BeromorarenbHoro TC, HE3aBUCUMO OT TOro, MMEET JIM OHO 3a3€MJICHHBIN
WJIN U30JIMPOBAHHBIA OT 36MJIU BBIXOJ], HE OyAET BIMATH HA Pe3yJbTaThl HCIBITAHUI.

Eciu nprMeHSIOT MeTolbl BBOJA IOMEXH C HMCIOJIB30BAHUEM KIEIIEH CBSI3U WU
HEMOCPEICTBEHHOTO BBOJIA IOMEXH, HET HEOOXOIUMOCTH MPOBOIUTH MPOBEPKY 3HAUCHUS
MOJyJIl TOJHOIO CONPOTHBIIEHUS OOIIEro BHAa Ais Kaxjaoro BcrnomorarenbHoro TC,
noaxioueHHoro k UTC. B aTtom citydyae NMpUMEHSIOT MOJO0KEHUS, YCTAHOBIEHHBIE B 7.2.
Ecnu monokeHusi, yCTaHOBJEHHbIE B 7.2, HE MOTYT OBITh BBIIIOJHEHBI, JOMYCKAETCs
IIPUMEHEHHUE METO/1a, YCTAHOBJIIEHHOTO B 7.3. 9
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6.3.1 Ilepexomnoe yctpoiictBo 150 Om - 50 Om

IIpn ycraHOBKE ypOBHEW BBIXOIHBIX CUTHAJIOB MI' NpUMEHSIOT JBa NEPEXOIHBIX
ycrpoiictBa 150 Om - 50 OM oMHAaKOBOM KOHCTPYKUUHU (PUCYHKH 6B M 6r). YKa3aHHbIE
yCTPOMCTBA pa3MELAOT HA IIOCKOCTH 3a3€MJICHUS.

6.4 YcraHoBKa ypOBHEW MOMEXU

YcTaHOBKY ypOBHEW MMOMEXH OCYHIECTBIISIIOT B COOTBETCTBUU C 6.4.1. Ilpu sTOoM
UTI', ycTporicTBa cBsi3u / pa3Bsi3ku U mepexoanbie yctpoictBa 150 Om - 50 OM A0mKHBI
YAOBIETBOPATh TpeOOBaHUSM, MpUBENEHHBIM B 6.1, 6.2 u 6.3.1 COOTBETCTBEHHO.
O6opynoBaHue pa3MelalOT Ha IUIACTUHE 3a3€MJICHMS, pa3Mepbl KOTOPOH JOJIKHBI
NpPEBBIIATh pa3Mephbl MPOEKIIMU YCTAaHOBJIEHHOTO OOOpYJOBaHUSA C KaXKIOW CTOPOHBI HE
MeHee, uem Ha 0,2 M.

[Ipumeuanue - Ilpu ycraHoBKe ypoBHEH IOMEXH Bce KaOenH, MOAKIIOUYEHHBIE K

pazeemMam "UTC" wu "BcnomorarensHoe TC" ycTpoilcTB CBA3M / pa3Bsi3KH, HeE

3a/1eiCTBOBAHHbIE B MPOIIECCE YCTAHOBKHU, OTKIIOYAIOT (CM. PUCYHOK 7)

VYcraHoBky ypoBHed momexu (cM. 6.4.1) mpoBOAST NpU HEMOIYJUPOBAHHOU
Hecymen. [locne ycTaHOBKM ypOBHEW OCYIIECTBIISIIOT aMIUTATYIHYEO MOJYJISILHIO TTOMEXHU
CUHYCOUJAIbHBIM CUTHAJIOM 4YacToTod 1 kl'u. 'myOuHy MoOIynsuuu KOHTPOJIUPYIOT C
nomoInubto ocrpuiorpaga. Mceneiranus TC npoBoasT npu MOAYIMPOBAHHOM IOMEXeE.

6.4.1 TIlopsanmok ycraHOBKM ypoBHeW momexu Ha pazbemax "UTC" ycrpoiicTB

CBSI3M / pa3BsI3KU

[Topsiiok yCTaHOBKM YpPOBHEM MOMEXH IPHU HCIOIb30BAHUU YCTPOWCTB CBS3H /
pa3BsA3KM BCEX THUIIOB IpuBEIEH Ha pucyHke 7. UI' moaximo4aroT K BBICOKOYaCTOTHOMY
BXOJIHOMY pa3beMy ycTpoicTBa cBsizu / pa3Bsizku. K pazeemy "UTC" uepe3 mnepexoaHoe
ycrpoiictBo 150 Om - 50 OM MOAKIIOYAIOT WM3MEPUTEIbHBIM MPUOOP C BXOJIHBIM
cormporuBienueM 50 Owm. Pazvem "BcemomorarensHoe TC" gomkeH ObIThb HarpykeH Ha
nepexogHoe ycrpoiictBo 150 Om - 50 Om, mocnenoBaTenbHO C KOTOPBIM MOAKIIOUYAIOT
JonoaHUTENbHBIN pe3ucTtop 50 Owm. [logkiroueHne MepexOoAHBIX YCTPOMCTB K pazbemMaM
YCTPOUCTB CBsI3W / Pa3BsS3KU OCYIIECTBIISAECTCA 4Yepe3 OOIIMe TOYKHM B COOTBETCTBUHU C
pucynkamu 7a, 70.

[Ipumeuanus

1 Tlpu HemocpenCTBEHHOM BBOJE MOMEXM IepexojHoe ycrporctBo 150 Om - 50

OM u pononHutensHbil pesuctop 50 Om k pazeemy "Bcnomorarensnoe TC"

YCTPOWCTBA CBSI3M / Pa3BA3KU HE TMOAKIIOUYAIOT, TaK KakK dKpaH KaOeys COSAMHEH C

MJIACTUHOM 3a3€MJIEHHUSI CO CTOPOHBI 3TOTO pazbeMa (CM. pucyHOK ['.1 mpunoxeHus

D).

2 PexomeHyeTCsl IPOBOAUTH YCTAHOBKY YPOBHEM NOMEXM Ha paboueM MecTe JUIs

ucnbiTanuii TC (cMm. pasnen 7).

[Ipy nCcrnonp30BaHUM CXEMBI, NPUBEACHHON HAa PUCYHKE 7B, YPOBHU  IIOMEXHU
YCTaHABIMBAIOT TakUM o0Opa3oM, 4TOObI OBUIM TMOJIy4EHBI CJEIyIOIIHE IOKa3aHHs
U3MEPUTETHHOTO MpUdopa:

Uupsmw = U/ 6) £25% (B IMHEWHBIX BETMYMHAX)

WIH
Uupsmw = Up-15,6) nb + 2 n1b (B morapuMUUECKUX BETUIMHAX )
YcranoBka ypoBHeEH MIOMEXH JIODKHA OBITh TIPOBEACHA JJS  KaXIOTO

npuMeHsemoro mnpu wucnbiTanusax TC ycrpoiictBa cBsizu / pa3Bsa3ku. KoHTposbHBIC
napametrpsl UI" (ypoBeHb BoixoiHOTO curHana M i kaxkoro 1mara i3MEeHEHHUs YacTOThI,
10
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YCTaHOBKU aTTEHIOATOpa U Jp.) NOJKHBI OBITh 3a()MKCHPOBAHBI M BOCHPOU3BEIEHBI IPU
IIPOBEACHUY UCIIBITAHUN.
[Ipumeuanus
1  Up - wucnelTarenbHoe HampsbkeHue, npuseneHHoe B Tabmuue 1, Upgsy -

M3MEPEHHOE HANPSHKEHNE B COOTBETCTBUMU C PUCYHKOM 7B.

2 Benuuuna xkosddunmenta 6 (15,6 ab) ompenenseTcs TeM, 4TO HANpsHKEHUE Ha
coriacoBaHHOW Harpyske ( nmpu nookatouenuu xk pazvemam “UTC”  nepexoonozo
yempoticmea 150 Om — 50 Om u uzmepumenvHoeo npubopa ¢ conpomugieruem 50
Om) cocraBisieT NOJOBUHY BenuuuHbl Uy, a HapsDKEHWE  HA U3MEPUTEIBHOM

npubope ¢ conporuiaeHrueM 50 OmM, MOAKIIOUEHHOM K TEPEXOJHOMY YCTPOUCTBY

150 Om - 50 Om, ymeHbIIaeTcsi B OTHOIIEHUU 3:1

3 Honyckaemcsa npogooums yCmMaHo8KY YPOGHEl NOMeXu Hpu USMEPEeHUU CUlbl

moka Ha Haepyske 150 Om.

YcraHoBKa ypOBHEW MOMEXU MPU HMCIOJIB30BAHUHM TOKOBBIX KIICIIEH CBSI3M MOXKET
OBITH TIPOBEJICHA C MPUMEHEHUEM HCIBITaTeNbHOr0 OJ0Ka conmpoTuBieHueM 50 Om  (cMm.
OpWIOKEHHEe A) TpPH HM3MEPEHHHM HANPSHKEHUS WIM CUlbl TOKa. [Ipu ucmoib30BaHUU
ucnsITaTeabHoro  Onoka comporusieHueM 50 Om  u3mepsemoe HampsbkeHue  Upsy

Oynet Ha 6 1b MEHbIIIe UCHBITATEILHOTO HAMPSDKEHUS, MPUBEIESHHOTO B Tabmuie 1.
[Ipu ycraHOBKE ypoBHEH TIOMEXH  C NPUMEHEHHEM HCIBITAaTeIIbHOrO OJoKa
conporusieHrueM 50 om wusMepsemoe HanpsbkeHue Upysy WIM  pe3yJbTHUPYIOIUN TOK B

UInbITaTeIbHOM OJioke | n3M HAOJIKHBI OBITh PaBHBIMHU:

Upsm=Up/2) + 25% (B IMHEWHBIX BEIUYMHAX),
WIN
Umpsmy=Up - 6 1b) + 2 nb (B morapu(pMuyECKUX BETMUNHAX),
Iusmvm =U0/100 (B TMHENHBIX BEIMYMHAX),
WIn
Iiyism (3bMKA)= Uq (1bmkB) — 40 (abOwm) (B morapu(MUYECKNX BETHMYMHAX).

7 Paboune MecTa I UCIIBITAHUNA HACTOIBHBIX U HAMOILHBIX TC

Hns mpoenenuss wucnbeitanuii UTC pasmemaroT Ha H30JHUPYIONMICH T0JICTaBKe
tommuHou 0,1 M, pacmofiokKeHHOM Ha TUIaCTUHE 3a3emiieHHs. Bce kabenu, moakiroyacMble
kK UTC, nomxHbl OBITH CHA0KEHBI COOTBETCTBYIOLIUMHU YCTPOMCTBAMH CBSI3U / Pa3BsI3KH,
pa3MeneHHbIMH Ha pacctosHuu ot 0,1 1o 0,3 M ot koHTYypoB npoekunu UTC Ha mtactuny
3azemisieHust (pucyHku 8 u 9).

Ilnacmuna 3azemnenus 00axCHa npedcmasiims coO0U MeOHbI UNU ANIOMUHUEBLU
Memaniudeckui aucm moawunou He meree 0,25 mm. /Jonyckaemcsa ucnonvzosams opyeue
MemaJivl, HO NPU IMOM MOIWUHA TUCMA O0AHCHA Oblmb He MeHee (0,65 mm. MunumanvHvie
pasmepvl NAACMUHbL 3A3eMAEHUs O0JICHbL cocmasnams 1 m x Im. Daxmuyeckue pazmepuol
saeucam om pazmepos UTC. [lnacmuna 3asemaeHus OOAHCHA 8bICMYNAMb He MeHee, Yem
Ha 0,2 M ¢ Kaxcoou CcmopoHbl 3a KOHMYpbl 000PYO08aAHUS, YCMAHABIUBAEMO20 8
coomeemcmeuu ¢ pucynkamu 8, 9 na naacmune 3azemaenus. llnacmumny 3azemaenus
COEOUHSAIOM C 3AUUMHBIM 3A3EMIEHUEM.

11
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Hononnurenbusie cBenenuss o pazmemenun UTC npusegens: B 7.1 —7.5.

7.1 IlpaBuna BeIOOpa METO/1a BBOJIa TIOMEXH M MCIIBITATEIIbHBIX TOUYEK

Jns BeIOOpa TUIIOB M uMcia KaOened, B KOTOpbIE J0XKHA OBITh BBEIECHA MOMEXa C
WCIIOJIb30BAHUEM YCTPOMCTB CBSI3U / Pa3BA3KH, HEOOXOAUMO PACCMOTPETH PACIIOIOKECHUE
000py/IOBaHUS B THUIMYHBIX YCIOBHUSAX SKCIUTyaTallMd W OMNPEISIUTh BEPOSTHBIC JTHHBI
IIOJKJIFOYaEMBIX KaOele.

7.1.1 BwiOop meTona BBOJIa MOMEXH

[Topsmok BeIOOpa MeTOAa BBOJIAa TOMEX MPUBEACH Ha pucyHke 10.

Bce xabenu, BbIOpaHHBIC /I BBOJIA MTOMEXH, JOJKHBI OBITH MOAKIIOUEHBI K CETH
ANIEKTPONUTAHUSI, UCTOUHUKAM CUTHAJIOB, 3alIUTHOMY 3a3eMJICHUIO, BcrioMoraTeabHbiM TC
U T. T, ¥ PACHOJIOKEHbI C MaKCUMaJIbHBIM MPUONIKEHHEM K HMX PACIOJOXKECHHIO B
ycnoBusax dskcrutyataiuu TC. [lomyckaercss mpuUMEHEHHE YCTPOWCTB CBS3M / Pa3BsI3KU
TUTIOB, HE YKa3aHHBIX B HACTOAIIEM CTAaHJAPTE, YJOBJICTBOPSIOMUX TPEOOBAHUIM
Hacrosiiero cranaapra. Eciam Heckonbko kabeneit, moakmtoueHHbIX K UTC, mposoxeHsb
panoM Ha paccrossHuu Oosee 10 M, umu niposioxensl ot UTC k apyromy o6opyaoBaHuIO B
o01eM kaOeIbHOM KaHajle, X PacCMaTPUBAIOT KakK OJWH KaOenb W IS BBOJA TIOMEXH
MPUMEHSIOT KJICIIH CBS3H.

7.1.2 Be1OOp UCTIBITATEIBHBIX TOUEK

Jis  Toro, uTOOBI UCKJIIOYUTh [IPOBEJCHUE U3JIMIIHUX  HCIBITAHUM,
PYKOBOZCTBYIOTCS CJIEYIOLIMMHU ITPABUIIAMM.
[Ipy mpoBenEHUMM HCNBITAHWM, Kak MPaBUIIO, JIOCTaTOYHO BO30YKJ1aTh

OTPaHUYEHHOE YUCIIO 7 HaBEJAEHHBIX TOKOB, mpoTekatomux depe3 UTC (2 < n < 5). Jlnsa
aToro m3 obmiero uucna noakitrodeHHBIX K MTC kaGeneir (mIpoBOJHUKOB) HEOOXOIMMO
BbIOpaTh n Kabeneil (mMpoBOAHMKOB), K BBOAy nomex B KoTopele UTC saBnserca naubonee
BOCHPUMMYHUBBIM. OTOT BBIOOpP OCYIIECTBISAIOT, Kak MPaBWIO, MO pe3yJibTaraM
npeaBapUTeIbHBIX UCTbITAaHUNA. OcTanabHble KaOenu Mpu MPOBEACHUH UCTIBITAHUN TOJIKHBI
obITh oTKIIOUeHbI 0T UTC, eciu 310 nomyctumo o ycnoBusm pyakuumonuposanus UTC. B
IPOTUBHOM Clly4ae, K HUM JTOJIKHBI ObITh MOAKIIOYEHBI YCTPOICTBA pa3BsA3KH.

7.2 Tlopsiiok BBOJIa MOMEXH C TOMOIIBIO KJICILEH CBA3U

IIpn BBOAE IOMEXM € NPUMEHEHUEM KIICUIEH CBS3HM, 3HAYCHHE MOZYJIA IIOJHOIO
CONMPOTHUBJIEHUST OOWIIEro BUJA | Zog |, KOTOpoe oOecrneunBaercs MpU MOAKIIOYEHUH

BcriomoratenbHoro TC, MOMKHO COOTBETCTBOBATH TPEOOBAHUSM, MPUBEICHHBIM B TAOJIUIIC
3. Iy 3TOro NpUHAMAKOT CIEAYIOIIUE MEPBI:

- Kaxaoe BcnomorarenbHoe TC, MCHonb3yeMoe Npu BBOJE MOMEXH C MOMOIIBIO
KJICLIEH CBSA3M, YCTAHABIMBAIOT HA HW3oJUpyrouled mnojacraBke ToiamuHod 0,1 M Hax
IUIAaCTMHOM 3a3€MJICHMUS,

- Bce Kabenu, MOJKIIYCHHBIE K KaXaomy BcmomorarenbHoMy TC, kpoMme Tex,
KOTOpBIC coeAuHs0T ykazaHHoe BcrioMmorarenbHoe TC ¢ UTC, momkHbl OBITh 00ECIICUCHBI
yCTpoicTBaMu pa3Bsi3ku (cMm. 6.2.4). OTu ycTpolcTBa pa3BsA3KM  YCTAHABIMBAKOT Ha
paccrosinuu, He npebimatomeM 0,3 M ot BcmomorarensHoro TC. Kabenu wmexnay
BcrioMoratenbHeiM TC U ycTpoiicTBaMu pa3BA3KU WM MEXIy BcnomorarenbHbiMu TC u
KJICLIAMU CBSI3H, MPOKJIAJBIBAIOT HAJl IJTACTUHOM 3a3emMiieHus Ha BbicoTe OoT 30 10 50 MM,
HE JIONYCKasi UX CKpy4YHBaHUs (PUCYHOK 5);

- Uil yJAYYIICHUS BOCIPOU3BOJAMMOCTU PpPE3YJIbTATOB HCIHBITAHUNA Ha BBICOKUX
gactorax (Beime 30 MI'm) anmuaa xabdens mexay BciomorareabHbIMUA TC U KJIeIamMu CBSI3H
He nomkHa npesbimath 0,3 M. [Ipu Ucnonb30BaHUU ANEKTPOMArHUTHBIX KJIEHIEH CBSI3U 3TO
TpeboBaHUE HE TPUMEHSIOT, TaK KaK MOJIHOE COMPOTHUBJICHUE OOIIEro BUAa Ha 4YacTOTax
12
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Boie 10 MI'11 onpenensieTcsi, B OCHOBHOM, AJIEKTPOMAarHUTHBIMU KJCIaMU CBS3H;

- B xaxxmom BciomorarenbHoM TC BeIOMpAIOT MOAKIIOUCHHBIN KaOeb, OMMKANIIIHIA
K Kkabemwo, coemuHstomieMy  ykazanHoe BcromorarenbHoe TC ¢ UTC. VYcrpoiictBo
pa3Bs3KM, K KOTOPOMY MOAKIIOYEH YKa3aHHBIM KaOellb, JOJMKHO OBbITh HArpy>KeHO Ha
pazsemax "UI"  comporuBnenuem 50 Owm. OOmiee CONpPOTHBICHHE  MEXKIY
BcrioMoratenibHbiM TC M macTuHOM  3a3emuieHHst cocTaBUT 1pu 3ToM 150 Om. B Tex
ciydasx, korga BcromoratenbHoe TC uMeeT OTACHbHBIA 3aKUM 3a3€MJICHHS, STOT 3aKUM
MOAKIIOUAIOT K TUIACTHHE 3a3eMJICHUS Yyepe3 YCTPOUCTBO cBsizu / pa3Bsazku tumna Y CP-Cl,
Harpy>keHHoe Ha pazpemax "UI™" comporusnennem 50 Om.

Ecnu mosnokeHusi HACTOAIIETO pasziefia HE MOTYT OBITh BBIIIOTHEHBI, TPUMEHSIOT
npaBuia, ycraHoBiaeHHbIe B 7.3. Ilpu 3TOM Ha ocTaibHBIX Kabensx, mojakitoueHHbx Kk Ul
YCTaHaBIIMBAIOT yCTPOUCTBA PA3BSI3KHU.

7.3 Tlopsimok BBOJA MOMEXHM C IOMOIINBIO KIIEIICH CBS3U, €Ciu TpeOOBaHUS K
MOJTHOMY COTIPOTUBJICHUIO HE yJAOBIIETBOPSIOTCS

Ecnu npu BBOAE MOMEXW C MpPUMEHEHUEM KIeHleil CBsI3M TPeOOBaHMS K IMOJHOMY
COMPOTHUBJICHUIO OOIIero BUAA HE MOTryT OBITh BBIIIOJHEHBI C TNPUMEHEHUEM
BcriomoratenbHoro TC, HeoO0XoAaumo, 4TOObI 3HaU€HHUE MOJYJIS MOJHOTO  COMPOTHUBIICHUS
obOmero Buga anga toro nopra UWTC, Ha KOTOphIl mojaeTcs momexa, ObLJIO HE MEHee
3HAYEHUs] MOMAYJS TIOJIHOTO CONPOTHUBJICHHUS OOIIEro BHIA, obecrieynBaeMoro
BcrioMmoratenbHbiM  TC.  Ecnmu  3T0  ycioBue HE  BBIIOJNHSETCA, K  pazbeMam
BcrioMoratenbHoro TC  MOAKIIOYAIOT KOHJACHCATOPHI PAa3BSI3KH, BEIMYMHA EMKOCTH
KOTOpBIX JIOJDKHAa OOECHEYMTh YKAa3aHHOE BBIIIE COOTHOIICHHE MEXIy TOJTHBIMU
conportupienusimu obuero Buga MTC u BcnomoratensHoro TC. Ilpu ucnonb3zoBaHuu
ATOT0 METOAa HEOOXOAMMO YUUTHIBATh MPHUBEJICHHBIC HIDKE OTJIMYMS OT MOpPSIKa BBOJAA
NOMEXHU, YCTaHOBJIEHHOro B 7.2:

- UTC u Bcnomorarenshbie TC momKHBI OBITh TPH UCHBITAHUAX COEAUHEHBI C
IUTACTUHOW  3a3eMJICHHUS, JMOO yCTaHOBIIEHBI Ha M30JIMPYIONIEH MmojacTaBKe (pUCYHKH A.3
1 A.4) B COOTBETCTBHUU C YCIOBUSIMU UX YCTAHOBKH TPU SKCIUTyaTallUu;

- Mexay kiemamu cBs3u U UTC HeoOXoIMMO JIOMOJHUTENBHO YCTaHOBUTH
TOKOCHEMHHUK JJIsI U3MEPEHUS BEJIMUUHBI TOKA MPU BBOJEC MOMEXH.

Conpomueénenue, 6nocumoe moKoCbeMHUKOM 8 U3MEPAEMYIO Yenb, OOJIHCHO Obimb He
oonee 0,5 Om. Iloepewnocms uzmepenus Cuibl mMoKa He 00axcHa npesviuiams + 10%.

Hanpsbxkenne nomexu  ycTaHaBiauMBarOT B cooTBeTcTBUM ¢ 6.4.1. Ecnm cuna Toka
MPEBBIIIACT MAaKCUMaIbHOE 3HaYeHUe JUIsl UcIbIThiBaeMoro nopta TC, paBHoe

[ max =Ugp/ 150 Om,
HanpsbkeHue curdana U™ ymeHblnaroT 10 TeX nop, Moka cujia yKa3aHHOTO TOKa HE CTaHET
paBHOH [ 5x.

YpoBHM W3MEHEHHOro HampspkeHus curhHana MIT  orpaxkaior B mOpoOTOKOiIE
ucnelTanuid. J[ns  obOecrieueHuss BOCTIPOM3BOAMMOCTH  HCHBITAHUN  PACHOJIOKEHUE
o0opyoBaHMsl Ha paboyeM MecTe ISl UCTIBITaHUH JOHKHO ObITh YKa3aHO B IIPOTOKOJIE
VCTIBITAHU .

Ceedenusi 0 MOWHOCMU  CUCHANA HA BbIX00€ WUPOKONOIOCHO20 YCUTUME,
HeobXo0uMoti 051 NOAyYeHus ucnolmamenvbHo2o Hanpsixcenus 10 B, npusedeHvl 6
npunoxceruu /J.

7.4 UTC, npeacrasistoiiee co00M OTAEIbHOE U3IETUE

NTC ycranaBnuBarOT Ha U30JUPYIONIECH MOACTaBKe TOMMMHON 0,1 M HaJ MIIACTUHON
3azemuienus. st HactonbHbIX TC muacTuHy 3a3eMIICHHs pa3MeIlaloT Ha CToJIe (CM.
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pucyHok 8). Ko Bcem kabesnsiM, BBIOpaHHBIM JIJ1s1 IPOBECHUS! UCIIBITAHUMN, TIOJIKJIIOYAIOT
YCTPOUCTBA CBSI3U / pa3Bs3KU. YCTPOWMCTBA CBS3U / Pa3Bs3KM pa3MENIAlOT Ha IJIACTHHE
3a3eMJieHUsI, o0ecreunBasi MpAMON KOHTAKT ¢ Hel, Ha pacctostHuu oT 0,1 1o 0,3 m ot UTC.
Kabenu mexny ycrpoiictBamu cBsizu / pas3Bsizku U UTC momxHBI OBITH MaKCHUMAaIbHO
KOPOTKMMH U HE JIOJDKHBI OBITh OOBEJACHEHBI B TMYYOK HIM CKpydeHbl. Kabemnu
npokiaabiBatoT Ha BbicoTe OT 30 g0 50 MM Haja MIACTUHON 3a3eMIICHUS.

Ecimu UTC nMeeT OTIENbHBIN 3aKUM 3a3€MJICHHS, OH JIOJDKCH OBITh COCJIMHEH, SCIIN
3TO JOMyCTUMO MO ycioBusM ¢yHkuuonupoBanuss UTC, ¢ mnacTuHOW 3a3eMJeHUS B
cooTBeTcTBUU C 6.2.2.1 "yepes ycrpoiicTBo cBsi3u / pa3Bsasku tumna Y CP-C1. B atom ciyuae
pazbem "Bcnomorarensnoe TC" ycTpoiicTBa CBsI3HM / pa3BsA3KU JOKEH OBITh MOJKIIOYEH K
IUTACTUHE 3a3€MJICHHUS.

Ecim B cocrta UTC BXxoauT kinaBuarypa WM BCIOMOTaTEIbHOE YCTPOWCTBO,
KOTOPOE MpH IKCILTyaTalluy JEp>KaT B PyKax, MPUMEHSIOT SKBUBAJIICHT PyKU. DKBUBAJICHT
PYKH COCTUHSAIOT C TUTACTUHOM 3a3€MJICHHS.

Oxeusanenm pyku 0oadxiceH yoosiemseopsamo mpedosarusim I OCT P 51318.14.1.

Bcenomorarensusie TC, HeoOxonumele s obecnieuenus pynkuuonuposanuss UTC
(cpenctBa CBsI3U, MOJIEMBI, NMPUHTEPHI, YCTPONCTBA CEHCOPHOrO YMPABJICHUS U T.1.), a
Takke BcriomoratenbHble TC, HeoOxoaumbie s nogaun Ha UTC curHanoB u oueHKH
KauecTBa ero (PyHKIIMOHUPOBAHUS, IOJKHBI OBITH MPU UCHBITAHUAX TojKItoueHbl Kk UTC
4yepe3 YCTPOWCTBA CBSI3M / Pa3BS3KHU.

Yucno kabeneit, mpeqHasHAYeHHBIX JIJIs1 BBOJIa IOMEXH, JOIMYCKAEeTCsl OTPaHUYNUBATh B
COOTBETCTBUH C 7.1.

7.5 UTC, mnpencrasistoniee coO0l HECKOJIBKO COEIWHEHHBIX JAPYT C APYTroM
15631 (S 05051

[Tpu ucnbrtanusx TC, cocToAUMX W3 HECKOJIBKUX W3EIHMA, COCIUHEHHBIX IPYT C
npyroMm (pucyHok 9, mznenus A, B, C), IpUMEHSIOT OJJUH U3 CJIEIYIONINX JBYX METOJIOB.

OcHnoBHoii meroa. Kaxnoe wm3genue, Bxopsmiee B cocraB MTC, HOMKHO OBITh
NOJrOTOBJIEHO K MCHBITAaHUSM M HCIBITaHO, Kak otneiabHoe TC (cm. 7.4). OcranbHble
u3JIeNusl  TpU ATOM paccMaTpHBalOT, Kak BcromorareiabHbie TC. YcTpoiicTBa cBsizu /
pPa3Bs3KM MOJAKIIOYAIOT K KabensiM (TIpOoBOJHUKAM) u3aenui, B cooTBeTcTBHM ¢ 7.1. Bce
W3JIeNIUNA UCIIBITHIBAIOT MMOOYEPETHO.

AJibTepHAaTUBHBIA Metroa. W3aenusi, Bxoxasmme B coctaB TC, NOCTOSHHO
COEJIMHEHHBIE IPYT ¢ APYyroM KabeiasiMu (MPOBOJAHUKAME), UMEIOIIUMHU JUTMHY MeHbIe 1 M,
paccmaTtpuBarOT, B coBokynmHocTH, kak WMTC. BBojgy momexu B Kabenmnm MeEKOJIOKOBBIX
COCMHEHUN HE OCYIIecTBIAOT. M3memus, sAsmsomuecs 4vactamu ykazanHoro WTC,
pa3MeIaT Kak MOXKHO OJMKe Opyr K Apyry (MCKIoYas MpsSMOMl KOHTAaKT MEXIY HUMH)
Ha M3oJupyomeld noacraBke TommmHOW 0,1 M Haj macTuHOW 3a3emuieHus. KaGenw,
COCIMHSIONINE YKa3aHHbIC H3JACNIUS, TAKXKE pPa3MEIIal0T Ha H3O0JUPYIOIIEH IOJCTaBKE.
VYerpolictBa CBA3M / pa3Bs3KM MOAKIIOYAIOT KO BceM ocTaibHbM — Kabemsim  UTC,
HampuMep, KabesiM JIEKTPONUTAHUS U KabemsiM, MOoAKIIoYaeMblie K BcrioMorarenbHbiM TC
(em. 7.1).

8 MeToabl HCHBLITAHUMI

TC nomxKHO OBITH UCTIBITAHO B pEXKUMaX (PYHKIIMOHUPOBAHUS U MPHU KIMMATHUYECKHX
YCIOBUSIX, cooTBeTcTByIomMX HaszHadeHutro TC. Temmeparypa M OTHOCHUTENbHAs
BJIQKHOCTb IIPU UCHBITAHUAX JOJKHBI OBITh YKa3aHbl B IPOTOKOJIE UCIIBITAHUI.

Hcnoimanuss na coomeemcmaeue mp€606aHl/l}lM HacmoAuwezo cmaHOapma
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nPOBOOsIM NPU HOPMANLHBIX KIUMAMUYECKUX YCIOBUSX:

- memnepamype okpyxcaowe2o 6o3oyxa (25 + 10)°C;

- omHocumenbHoU eraxchocmu 86030yxa 45 - 80 %,

- ammocgepnom oasnenuu 84-106,7 xlla (630 - 800 um pm. cm.),
eciu unvle mpebosanusi He ycmauoénewvl 6 cmanoapmax ua epynnet 1C umu TC
KOHKPEMHO20 8U0A.

Ecniu  ypoBHM M3IyyaeMbIX paguoloOMeX TMpPU  HUCHBITAHUSAX  MPEBBILAIOT
YCTaHOBJIEHHBIE HOPMBI, JTOJKHBI ObITh HCIOJIb30BaHbl SKPAHUPOBAHHBIE TOMEILICHHUS.

[Ippumeuanne - HMcenblTanuss Ha yYCTOMYMBOCTh K KOHIYKTMBHBIM IIOMEXaM,
HABEJICHHBIM PAJIMOYACTOTHBIMU 3JIEKTPOMArHUTHBIMH MOJISIMH, B OCHOBHOM, MOTYT OBIThH
NpoBeJIeHbl 0€3 MPUMEHEHHs] YKPAaHUPOBAHHBIX MOMEUIEHUH. DTO OOBSACHSAETCS TEM, YTO
YPOBHH CO3/1aBa€MbIX HCIBITATEIbHBIX CUTHAJIOB M COCTaB PabOYUX MECT AJIsi MCIBITAaHHUM
TAaKOBbI, YTO W3JyYE€HUE 3HAYMTEIBHBIX YPOBHEN IHEPTrUU, OCOOEHHO HA HU3KUX YacTOTax,
MaJOBEPOSITHO.

Wcnbitanus nposoasar npu noaxiaroueHud UIT k kaxaomy ycTpoHCTBY cBsizu /
pa3Bs3ku 1o ouepeau. Ilpu atom pazsemsl "UI™ ycTpolcTB CBSI3M M pa3BsI3KH, HA KOTOPHIE
HE MOJA0T UCTIBITATENbHBIN CUTHAI, JOJKHBI OBITh HArpy>KeHbl Ha conpoTuBiieHus 50 Om.

Ilpu  ucnwimanusx  evibuparom  pexcumsl  pyukyuonuposanus  HUTC  u3
npeodycMompenHblx — mexuuyeckou  ookymenmayueiu Ha ~HTC, obecneuusarowue
HaUMeHbULYI0 YCMOUYUBOCHb K nomexe.

JInist mpeioTBpalleHusl BIUSAHUS TApMOHUK (CyOrapMOHUK) MCTIBITATEIbHOIO CUTHANA
Ha UTC, npu HE0OOXOIUMOCTH, IPUMEHSIOT (PUIBTPBI HU3KUX U BBICOKUX 4acTOT. DUIBTP
BBICOKOM 4acTOThI ¢ rpaHnYHOM yactoToil 100 k'l pekoMeH1yeTcsi MPUMEHSATh Ha BBIXOJIE
reHepaTopa BBHICOKOW YacTOTHI. XapaKTEPUCTUKU (DUIbTPA HU3KUX YACTOT JOJIKHBI OBITH
TaKMMH, 4TOObI oOecreunBaTh MmojaasiieHne rapMoHuk UI' 1o ypoBHeEH, npu KOTOPBIX OHU
He OyyT BIUSATH HA PE3yJIbTaThl UCTIBITAHUNA. Y CTAHOBKY YPOBHEH MIOMEXH B COOTBETCTBUU
¢ 6.4.1 mpoBoAT mocine BKIo4YeHus GuiabTpoB B coctaB UI'.

[Tonoca mepecTpoiiky 4acTOThl JOKHA cocTaBisaTh oT 150 xI'm mo 80 M, npu
3apaHee yCTAHOBJIEHHBIX YPOBHSX IIOMEXH, MOAYJIUPOBAHHOMN 0  aMIUIUTYAE
CHUHyCOHMJIaNbHbIM HanpsbkenueM | k[ mpu rimyOune monymsuuu 80%. s ycTaHOBKU
YPOBHEW MOMEXU M TEPEKIIOUYEHHs] YCTPOMCTB CBSI3U / Pa3BsI3KU B XOJAE HCIBITAHUN

nenmaot may3sl. CKOPOCTh IEPEeCTPONKHM YacTOTHI HE JO/DKHA mpebimarh 1,5 x 10-3
nekan/c. Ecnu npuMensietTcs maroBasi IepecTpoika 4acTOThI, IIAr He JOJIKEH IPEBbIIIATh
1% npenpinyiiero 3Ha4eHUs: 4acTOThl. BpeMs BO3IEHCTBHs MOMEXH Ha KaXIOW 4acTOTe
JIOJDKHO OBITh HE MEHbBIIIE BPEMEHU, HE00X0AUMOTO0 sl aHanu3a GyHkunoHupoBanus UTC
Y BBIABJICHUS ero peakuuu. Yactorsl, Ha KOTopseIXx U TC nMeeT NOHMKEHHYI0 yCTOWYNBOCTD
K [IOMEXE, aHAIM3UPYIOT OTAENIbHO. B X0/€e ucnpitanuii kauectBo pyHkunonuposanust UTC
IPOBEPSIIOT BO BCEX PEKMMax, BBIOPAHHBIX A UCHbITaHUNA. [lpu 3TOM pexkomeHayercs
IIPUMEHEHHE CIIEIUAIBHBIX TECTOBBIX IPOIPAMM.

HcnblTaHns OpOBOIAT B COOTBETCTBUHM C NPOTPaMMOM HCIBITaHUW, B KOTOPOU
YCTaHABJIMBAIOT CJIETYIOLINE CBEACHHUS:

- pasmepsl UTC;

- ycnoBus pynkuuonuposanus UTC;

- ocyuiectBisitorcss au ucnbitauuss WTC kak OTAENBHOrO H3AENUs WM Kak
HECKOJIBKUX COE€IMHEHHBIX APYT C IPYyTOM U3JEIINN;

- TUIBI UCIOJIB3YEMBIX CPEACTB UCHbITaHUM U pacnosnoxenne UTC (B Tom umcie,
m3nenuid, Bxoasmmx B coctaB MTC), BcnomorarensHbix TC u YCTPOUCTB CBSI3U /
pa3Bs3KH;
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- TUNBl  COEAWHUTEIBHBIX  Kalened, WCMOJIb3YEeMBIX TMPU  HUCIBITAHUSX,
xapaktepuctuku nopToB UTC, K KOTOPHIM OHU TOAKIIOYAOTCS;

- TI0JIOCA YaCTOT MCIIbITAHUM;

- CKOPOCTb MEPECTPONKHU YaCTOThI, BpEMS BO3JECHCTBUA MIOMEXH Ha KaXI0W 4acTOTE,
3HAYEHUE 11ara MepecTPOKH 4acTOThI;

- CTEIICHH JKECTKOCTH MCIBITaHUM;

- KpuTepuu kadectBa QpyHkiuonupoanus UTC;

- OINKCaHHME METOJ1a OlleHKH KauecTBa GpyHKunonupoBanus M TC npu ucnbITaHusX.

Jlns  o0oCHOBaHMSI MPOTPAMMbl HCHBITAHWA, TPH HEOOXOJUMOCTH, TMPOBOJAT
npeABapUTeNbHbIC UCTIBITaHU.  JlOKyMeHTanus 00 UCHBITAaHUSAX JIOJDKHA COJACpPKaTh
YCJIOBUSI MCIBITAaHUM, CBelleHUs 00 aTTecTalldd HCIBITAaTeIBHOTO O0OpYJAOBaHUS U
pe3yJIbTaThl UCIBITAaHUM.

9 Pe3yabTaTbl HCIIBITAHUI ¥ MPOTOKOJI HCIIBITAHUMH

JlaHHBI pa3fen  OmpenenseT MOPSAOK OLCHKM pe3yJbTaTOB HWCHBITAHHW U
NOATOTOBKH MPOTOKOJIA UCTIBITAHUM, OTHOCSIIMXCS K HACTOSILEMY CTaHAAPTY.

Muoroo6paszue u paznuuus TC u cucteM, MOANESKAIINX HCIBITAHUSAM, 3aTPYIHSIOT
YCTaHOBJIEHUE  PE3YyJbTAaTOB BO3JEUCTBUS 3JIEKTPOMATHUTHOro wu3inydeHuss Ha TC u
CUCTEMBI.

Pesynprarel  WCHBITAHWNA  JOMKHBI  OBITh  KJIACCH(UIMPOBAHBl Ha  OCHOBE
NPUBEACHHBIX HI)KE KPUTEPUEB KauecTBa (PYHKIIMOHUPOBAHUS, €CIIM MHbIE TPeOOBAaHUS HE
YCTaHOBJIEHBI B cTaHaapTax Ha TC KOHKPETHOroO BHJAa WIN B TEXHUYECKON JOKYMEHTALMU
Ha TC.

A.  HopmanpHoe (QYHKIMOHHpPOBAaHHE B COOTBETCTBUHM C YCTaHOBJICHHBIMH
TpeOOBaAHUSIMH.

B. BpemenHoe  yxyjmieHue KauecTBa (DYHKLMOHMPOBAHUS WIM TNpeKpalleHue
BBITTOJIHEHUSI YCTAaHOBJICHHON (DYHKIIMU C MOCIEAYIONIMM BOCCTAHOBJICHHEM HOPMAJIBLHOTO
(GYyHKUIMOHUPOBAHUS, OCYIIECTBIIIEMbIM O€3 BMEIIATENbCTBA ONEPATOpPA.

C. BpemeHHoe  yXyAllleHHE KauecTBa (PYHKIMOHUPOBAHMS WM INpEKpalleHue
BBITOJIHEHUSI YCTAHOBJIEHHOM (PYHKLIMHU, KOTOpbIE TpeOYIOT BMeEILIATEeIbCTBA OIEepaTropa
WM TIEpPE3aITyCKa CUCTEMBI.

D. Vxynmenue kadectBa (DYHKIMOHUPOBAHMUS WM TPEKPAIICHHE BbBIOJHEHUS
YCTaHOBJIEHHOW (DYHKIMH, KOTOPBIE HE MOTYT ObITh BOCCTAHOBJICHBI H3-3a MOBPEKICHUS
o0opynoBaHusl (KOMIIOHEHTOB), HApYyLICHHUs MPOTPAMMHOTO OOECHedeHUs WM TOTepU
JTAHHBIX.

NTC  He HAOMKHO CTaHOBUTBCS OIIACHBIM WJIM HEHAJCKHBIM B PE3yJbTaTe
BO3/JICHCTBUS TIOMEX BHJIOB, PErVIAMEHTHPOBAHHBIX B HACTOSILIEM CTaHaapre. B cioydae
OPUEMOYHBIX U CepmuuUKayuoHHblx WCTBITAHUNA TporpaMMma HCIBITAHUNA U TOPSA0K
OLICHKU PE3yJIbTATOB MUCIBITAHUI JOKHBI OBITh PETIAMEHTHUPOBAHbI B COOTBETCTBYIOILIEM
cranaapre Ha TC KOHKpeTHOTro BHA.

[IpoTokon wWCHBITAaHWM AOJDKEH BKIKOYATh YCJIOBUS HCIHBITAHUNW U PE3YJIbTaThl
VCTIBITAHU .
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Z0B — TIOJHOE COMPOTHBJICHHWE OOIIEr0 BHUIA YCTPOMCTB CBSI3U / pa3Bs3Ku
u3mepsieMoe B Touke noakitoueHuss UTC; Uo - BeixogHoe Hamnpskenue UIT B pexxume
xojoctoro xona; UoH - obmee HemuMMeTpuuHoe HanpspkeHue Mexay MUTC u minactunoit
3azemisieHus; | oH — oOwIMIT HECMMMETPHUUHBIN TOK, nporekatomuii yepes UTC; J oB —
TOKM Ha MPOBOJSAIIMX MOBepxHOCTAX U B mpoBoaHukax UTC; E, H - snekrpuyeckue u
MarHuTHbIE TOJIS

[Tpumeuanue — Pesucropsr 100 OM BKIIIOUEHBI B yCTPOWCTBA CBSI3U / Pa3BsI3KU.
K neBomy paspemy mnoakiroueH pesuctop 50 Om, k npaBomy noaxiarodeH Ul

Pucynok la - Cxema 00pa3oBaHusl 3€KTpOMAarHuTHBIX nosiei  BOmm3u UTC npu
INPOTEKaHUH TOKOB B KaOessIx

clioMoraTe/ib CrmoMoraTeJib-

Hoe TC 1 YCP LHHC YCP noe TC 2

LOLELS IS ST IA S PP A 77 77 7777777
ILmacTHHA 3a3eM/IEHHA Msomupylowan [~ — — — -
noacTaBka

I

| | 12

[ I'enepartap
| |ppicokouacToT
| |HbIX cHrHasoB

Lo - I

T - narpy3ka 50 Om; T2 - arrentoarop (6 n1b)

Pucynok 1 6 - Cxema pabodero mMecra Jijisi UICIIBITAHUN HA YCTOMUYHUBOCTD K
pPannoYacTOTHBIM KOHAYKTUBHBIM ITOMEXaM

PI/ICYHOK 1 - HcnplTanus Ha YCTOIZQHBOCTB K paano49aCTOTHBIM KOHAYKTHUBHBIM

romMexam
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G1 - renepaTop BBICOKOYACTOTHBIX curHaioB; T1 — arTeHtoarop; Sl - mepekitodarerns;
PA - mmpokononocHsiii ycunurens momHoctd; LPF / HPF — gunbtpel HU3KHX U /1in
BBICOKHX 4acToT; T2 — aTTeHraTop ¢ PuKkcupoBaHHBIM 3aTyxanuem ( 6 1b)

Pucynok 2 - HcnbITarenbHblid FeHEPATOP

3 3 1.4+ 80%
2 2
1.414
1.414
1 1

0 0 \Mﬁﬂﬁ Mﬂﬂﬂﬂ 1.4-80%
I UWU“ UUUU .

-2 2

-2.54

a) 0)

a) - HEMOJYJIUPOBAaHHBIM  PaJMOYaCTOTHBIN CUTHAN (aMILIUTYJHOE 3HAUEHUE
Hanpsbkenua Ua = 1,41 B; cpeanexBagparnueckoe 3HaueHue HanpsbkeHuss Uck = 1 B);

0) - MOAYJIMPOBAHHBIN PaIMOYAaCTOTHBINA CUTHAN Mpu riryoune moxysiuuu 80 % (Uck
= 1,12 B; nukoBoe 3Hauenue HanpspkeHust U muk = 2, 54 B)

Pucynok 3 - Omnpenenenue hopmel kosiebannii Ha pazbemax “UTC” ycTpoiicTBa cBs3u /
pa3Bsi3ku  (HampspKeHue B peskuMe xonoctoro xona U, cteneHs kecTKOCTH uctbITaHuii 1)
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9 50-0MHbIIf KoakcuanbHolh kKabenb

kabensp JMEeKTPONMUTAHUSA H/IN Nepefavun
CHUTHaJIOB

Dﬁ— Harpyska 50 OM [Jas KoaKCHagabHOM
kabens

—D:G._ nepexogHoe yctponcreo 150-50 Om

(kopobka ¢ peauctopom 100 OM, BKMIOYEHHbLIM

mexay pasbemamu "150 Om" 1 "50 Om", cm.6.3.1)

@‘ HCTOYHHK BHICOKOYACTOTHHX CHIHAJ/IOB
C BHXOJHHM CONPOTUB/AEHHEM 50 OM
M3MepUTEeNbHHA NMPUGOP C BXOAHBM
CONpOTHB/EeHHeM 50 OM, HanpuMep,

Ce/leKTHBHHA BOJIbTMETp

ﬂ{ﬂ O ATTEHOATOP C BXOAHHM CONPOTHE/E-
HHeM 50 OM, BaTyxaHMeM 10 BB
UTC Bcnomorareib-
— oe TC

YCTPOWCTBO CBAZM | pa3BA3KH,HMebIee
pazbeMh "HTC", "HI'", "Bcnomora-
ur

TenbHoe TC"

Pucynok 4a - IlepeueHb CHMBOJIOB, ITPUMEHSEMBIX B IIPUBEICHHBIX HIDKE CXEMax
pabounux MeCT ISl MCHBITAaHUM

1 mel <03 u
4 ™
[ VEHA AP HU HRAHHDT)
U MELLEHEA ) HIC
Bemomora- '
e TC N mmmnne senrosane
TACCTOAITE 0T THTKA \ . : A (w
B0 HPMEAE '
- O 100 v if? P

W Ltor ot T T T T e o i T AT

DreppHTORLLL MnacTuHa 3azemMneHUA

Hl

LAV IsHENIUE OB IHHE
MHHEMATEHOH LTAHE Sl ka — L

Pucynok 4 6 - IlpuHIMn HENmoCpenCTBEHHOTO BBOJAA TMOMEXH B SKpaHMPOBAHHbIE KaOenu
19
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n

-

|
1 K UTC
E |
I :
a—l—-——l—
C Goaee 20 n®/n
L 1
I SOOM]
| vo |
[ g
1 =

N - YUCJIO MPOBOJIHUKOB B Kabeme

PucyHnok 4 B - [lpuHuun BBOJIa IOMEXU B HEAKPAHUPOBAHHBIE KaOen

BbicokouacToTHada
KAaTyllka HHAYKTHBHOCTH

HuszkouacToTHaa
KATYIIKA HHAYKTHBHOCTH

K HUTC

e ——.

e e ]
K Bcnnomo-

rarejbLHOMY ke
TC C pasg_ |

To7 7777 7777 S .

30 MM

[Ipumeuanus

1 - OOmas uaaykruBHOCTh L > 280 Mk['H Ha wactoTe 150 xI'11
2 - Cpa3B= 47 HO (TOJIBKO 15l HEIKPAHUPOBAHHBIX KaOeei)

3 - HuskovacToTHas KaTyllka MHAYKTUBHOCTH: |7 BUTKOB Ha ()€pPUTOBOM KOJIBIIE,
matepuan NiZn, pp= 1200

4 - BpIcokoYacTOTHasI KaTyIIKa MHAYKTUBHOCTH: 2 — 4 (heppUTOBBIX KOJIbIIA
(o6pazyromue TpyOKy), Matepuan NiZn, pr = 700

Pucynox 4 r — [IpuHuuns! pa3Ba3ku

PucyHok 4 — IIpyHIMIIBI CBSA3U U pa3BA3KU
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I< 0.3m 01m<]<03m
———y G ——————p
) ( )
BenoMorarenb- HTC
_W | mHoeTC
)
o
50 Om D N Kaewmu cBs3u
Zos

yCPJ' NAY VA
- (3 w" 30 mm
-

V4

Il1acTuHa 3a3eMIIeHUS

A
[ .
Hr 1|.e-(:} ) 3a3eMISTIOLLIHIT TPOBOIHHK
:_ ~ 50 Om! MHHHMAJILHOI VIHHBI
Ui———=
IIpumeuanne - VYcrpoiictBa  cBs3M  /  pa3BA3KM, MOJKIIOYEHHBIE K

BcomorarensHoMy TC, nampumep, YCP - Cl, nmoakito4yeHHOE K 3aKUMY 3allUTHOTO
3azemuienust, unu Y CP- C3, nomkHbl ObITh HArpy>keHbl Ha pazbemax "UI™ conpotuBieHuem
50 Om

Pucynok 5 - IlpuHOMIIBI CBSI3M M Pa3BSA3KU MPU BBOJIE MOMEXU C NMPUMEHEHHEM
KJIeNEeN CBI3U
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K UI'
Cranpaprhas 30 Mm e
MJIACTHHA
CBSI3H Metaan ;
Touxka usme- __H"‘\
Z g NH
PE€HIA Lo / Yerpoiito \\ ;
Koakcuan- K | cBsi3u/ pam“m:_f__l—-; K BcnomoraTein-

HbIii pa3be T ]-_'E 1 Homy TC
N / :
~ ~— e -’/ 4

>200 MM 30 MM o H3015IHOHHBII MaTepHa § 5 200 v

: \
A I,
IlnacTuHa 3a3emMJieHus
[Ipumeuanus

1 - Pa3mepsl cTaHgapTHOM IJIACTUHBI CBS3U TOKHBI cocTaBisITh 0,1 x 0,1 m
2 - IlnactuHy 3a3eMJIEHUSI U CTAaHJAPTHYIO IUIACTUHY CBSI3M M3TOTABIMBAIOT U3 MENH,
JATYHU WIW aTFOMUHUS. Y Ka3aHHBIC TUTACTUHBI JIOJKHBI UIMETh XOPIIHA KOHTAKT, 0COOCHHO

Ha BBICOKHX 4HaCTOTax

PucyHnok 6a - KOHCTpyKIHMS YCTAaHOBKU JIsi IPOBEPKU
MOJIHOTO CONPOTHUBIIEHUS OOILEro BUAA yCTPOUCTB CBSA3M / pa3BsI3KU
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DTAJIOHHAA
—_——
ILIACTHHA CBA3H

BcenomorareanHoe
: TC
H3mepurenn /'\ YCP (cM. npuMeyanue)
MOJIHBIX '
\ UTC
CONMPOTHBJICHHE - NI {H
50 Om

[Ipumeuanue - TpeOGoBaHUS K MOJYJIIO MTOJTHOTO COMPOTUBICHHUS OOIIETO BUIA TOJKHBI
YAOBIETBOPATHCS MPU 3aMKHYTOM M pa3oMKHYyTOM Kirode I1 (cm. 6.3)

Pucynok 6 6 - Cxema yCTaHOBKH /1J1s1 TPOBEPKH MOJHOTO COMPOTUBIEHUSI OOIIETO

BUJA
100 Om
Pazbem 150 Om Pa3bem 50 Om
O

O

IIpumeuanue - Pe3ucrop Ha
METAJUIMYECKON INICHOYHOU
ocHoBe, P > 2.5 Bt

Pucynok 6B - Cxema
MEPEXOAHOT0 YCTPOWCTBA
150 Om — 50 Om

YCTPOMCTB CBSA3M / Pa3BI3Ku

|
Meraaa 100! mm
o adm—— 100 Om
KoakcuaabpHbii e G__C_,
pasbem V —
30 mm 1
100 Mm , !
30 mm

[Tpumeuanue - KoncTpykius
MEPEXOJHOr0 YCTPOMCTBA UICHTHYHA
KOHCTPYKLIUHU CTaHAAPTHOM MIaCTUHBI
CBSI3M Ha puUcyHKe 6a. JloGaBieH
pesuctop 100 Om

Pucynok 6 r — Konctpykuus

MEPEXOAHOTO yCTPOMCTBA
150 Om — 50 Om

PucyHok 6 - YcraHoBKa JUIsl MPOBEPKHU XapaKTEPUCTHK YCTPOMCTBA CBA3M / Pa3BsI3KU U
nepexoaHoe ycrtpoiicteo 150 Om — 50 Om
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n

™~

OO01asg Touka

——]
'N""qy.‘_‘—

Paszvem UTC

n - 4YuCJIO MINPOBOIJHHUKOB

Pucynok 7a - Omnpenenenue oOImeld TOYKH MPH UCIIOIH30BAHUU HEIKPAHUPOBAHHBIX
Kabenen

n

-

) A

® O0mas Touka

Paszrem UTC

Pucynok 76 - Ompenenenue o01Iei TOYKH MPU HCIIOJIB30BAHUU SKPAaHUPOBAHHBIX
kabenen
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30 Mmm
* Ilepexoanoe
C () YCTPOHCTBO
150 Om - 50 Om
———t
1 B ur 100 Om_L.
: Bcenomora- | e | -
|
I

|
nri <> remnoe  UTC L‘""‘"_L/
i 1500

TC Unsm
YCP

’7////////////// L /\//////// /// S

ILiacTuna 3a3emiieHust

O0mue Touxu

[Ipumeuanue - Harpysky 150 Om Ha 3axkumax “Bcenomorarensnoe TC”  yctpolicTBa
CBSI3U — Pa3BsI3KU, HAIPUMEP, coriacyroniee nepexoaHoe ycrpoiictso 150 Om — 50 Om ¢
JIOTIOJIHUTENbHBIM pe3ucTopoM 50 OM, NOPUMEHSIOT TOJIBKO B CIydae HEAKPAHUPOBAHHBIX
kabeneil (3KpaH SKPaHUPOBAHHOTO Kalessi COeIMHEH C IUIACTUHOM 3a3eMJICHHSI Ha CTOPOHE
BciomoratensHoro TC)

Pucynok 7B - (CxeMa yCTaHOBKM MCIBITATENIbHBIX YPOBHEN Ha 3akuMax “UTC”
YCTPOMCTB CBSA3U U Pa3BI3KU

Pucynok 7 - YcraHOBKa UCIHBITATEIbHBIX ypoBHEH (cMm. 6.4.1)
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0,1m<l<03m

CrvveTprunas YCP-T2 K senomorarensnomy TC
ABYXNPOBOIIIAA I _{] HJIH .'[HII]‘]H CBH3H
JIHHHS Q\ -
S Foms === 1
Nooond T2 Foomeeeny I
.- yep-C2 11~ i
e UTC Kabems K | K cern »aexTgonmjranus
FIEKTPONHTAHIH | - Q\ i

i
i
|
1
Smed | =
K sBenomoraregmsupmy TC
I
1

Hesxpannposannsiii
HECHMMETPHMITILIT
KabeIh

T2

W3onupylowan noacraBka

[E—— |

!
[
|
]
!
!
|
|
|
|
|

ILnacTina 3azemMaeHus I, _________._.J I

ur

[Ipumeuanus - VYganenue UTC ot n00BIX METATMYECKUX MPEIMETOB, UCKIIIOYAs
IUTACTUHY 3a3€MJICHUSI 1 YCTPOMCTBA CBSI3U / pa3Bs3KH, JIOJDKHO COCTaBINATH HEe MeHee 0,5
M. K pazpemam “UI™ ycTpoicTB CBs3M / pa3Bsi3Kh, Ha KOTOpPHIEC HE MOAAETCS CUTHAI OT
UTI', noaxitoyaroT pe3ucTopsl Harpy3ku conpotusieHueMm 50 Om

Pucynok 8 - Ilpumep pabodero mecta nng ucneitanuii TC, npeacrapiasromero
co0oli OTAEIbHOE U3JIeIue
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Cl/I]\r[MeTpll‘IHaﬂ
JABYXIIpOBOAHasT
JIMHASA

KaGean
JTEKTPONITAHI

KaGean
IEKTPONUTAHUS

AN

€IKPAHNPOBAHHBI]
HE: CIIMMeTpH‘{HLIf

\

|

.

.
| SRR P

YCP-T2 112 {--ic-;(;l?l(.)MOFaTeJIbHOMy

[ S
— | TC nian JUHUH CBSI3H
Q ] 1 - i |

o, , .
e Nt ;
ycp-HC 1112 :
\ | K Bcnomorar
l ,’ .
N\ } T2
| .

IUTACTUHY 3a3€MIJICHUS U YCTPOMCTBA CBSI3U / pa3Bs3KH,
M. K passemam “UI™ ycTpoicTB CBs3M / pa3Bsi3Kh, Ha KOTOPHIE HE MOAAETCS CUTHAI OT
UTI', nogxmrovaroT pe3uctopbl Harpy3ku conpotusieHuem 50 Om. Kabenu anmuHON He
oonee 1 m, coequusitomue 6moku UTC, yknaapIBIOT Ha N30JSIIMOHHON MTOACTaBKE

K cern ajekTponuranus

o e it

K cetn 3niekTponuraHus]

L

i
i
!
#.]‘leOMy T(
!
!
I
|
I
|
1

Pucynok 9 - Ilpumep pabouero mecra juist ucnsitanuii TC, npezcTasisiomero
c0o00l HECKOJIbKO COCIMHEHHBIX JPYT C IPYyTroM H3IeIui

H3onupyromast DKBUBAJEHT :
MOACTABKA PYKH i
IlnockocTh 3a3eMiIeHHS 1|
I
——— e 4
i
|
I
|
} nur
|
I
i
|
[ e e
[Ipumeuanus - Yganenue UTC oT mo0ObIX METAITMYECKUX MPEIMETOB, UCKITIOUas

JIOJDKHO COCTaBJIATh He MeHee 0,5
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Bei6op MerTona
BBOJAA MOMEXH

OA Hmerorca HET
OAXOASIIIHE YCTPOHCTBA
CBSI3H/PA3BA3KH
pHMEHEeHHe Henocpeactsen-
IIpamenenne ycrpoHcTBa KJIenei HBLIH BBOJ
CBSI3H/PA3BA3KH MO 6.2.2 CBSI3H IMOMEXH IO
6.2.1
[ =
IIpoBepka Boimo/inenHs TPeOOBAHHIL:
1. IlosiHO€ cONPOTHBJIEHHE 001IEr0 BIA BCIIOMOTATE/Th-
noro TC 150 Om
2. KaGequ npoJoxensl Ha BeicoTe 0T 30 10 SO0 mm
HAJ IVIACTHHOH 3a3eMJICHHA
3. Anmuna kabeneii mexxay UTC u BcmoMorareabHbIM
TC menee Im
0OA HET
Tpebosauust
BBILTONHAROTC ]
TIpuMeHEHHE HIEKTPOMATHHTHHBIX Ilpumenenne 3/1eKTPOMAT HHTHBIX
. KJemeHd CBAH WIH TOKOBBIX KJI¢- KJIeIleil CBA3H HJIH TOKOBBIX
med cegsy no 7.2 KJiemeH cBa3u no 7.3

Pucynoxk 10 — [IpaBuna BeiOOpa MeTO/1a BBOAA TOMEXHU
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Ipunoxenue A
(obs3aTenpHOE)

CBegeHus 0 BBOJ€E MOMEXH ¢ MOMOIILIO KJlelel cBA3M

MeTton BBOJA IIOMEXA C IIOMOIILIO TOKOBBIX KJIEIIEH CBI3HM WIN
AJIEKTPOMArHUTHBIX KJIEIICH CBSI3M B COOTBETCTBHM C 7.2 W 7.3 HACTOSIIEro CTaHIapTa,
MPUMEHUM 7151 OoJbIIMHCTBA BUAOB Kabeneit u TC.

A.1 BBoJ nmoMexu C MNOMOIIBIO TOKOBBIX KIICIIEH CBSI3U

TokoBbIE KJICIIN CBSA3U TMPUMEHSIOT, B OCHOBHOM, JJisS BBOJA TIOMEXHU B OT/IEJIbHbBIC
MIPOBOJIHUKY (KaOenu) Wik B KIyThl KaOened, COeIUHSIIONINX JBa OJI0Ka.

YpoBHU NOMEXH, BBOAMMOIl TOKOBBIMU KJEIIAMH CBSI3U, YCTAaHABIMBAIOT IEpPE.
npoBeAeHWeM HcnbITanud. llenmecoobpa3Ho MPUMEHEHSATh METOJ YCTaHOBKM YPOBHEH
MOMEXH, NpUBEACHHBIN B 6.4.1 HacTosmero cranaapra (cM. pucyHok 7). Ecnu ycranoBka
YpOBHEW TOMEXU HE MOKET OBbITh BBINOJIHEHA B cUcTeMe ¢ compoTtuBieHueM 150 Om (B
COOTBETCTBUU C PHCYHKOM 7), JOIyCKaeTcs UX yCTaHOBKa C TPUMEHEHUEM
UCIIBITATEIHHOTO OJIoKa corpotuBieHueM 50 Om.

Cxema 11l yCTaHOBKM YPOBHEW IIOMEXM IPU HMCHOJIB30BAHUU HCIIBITATEIBHOTO
6J10Ka conpotuBienneM 50 om npuBeaeHa Ha pucyHke A.l. Koncrpykuwms
UCTbITaTeNbHOTO OJoka  compotuBieHneM 50 OM, HCIONB3yeMOro NpU YCTaHOBKE
YpOBHEW TIOMexH, mpuBeneHa Ha pucyHke A.2. Ilorepm npu mnepenaye curHaiga B
UCHBITaTEeIbHOM OJIOKe He JOJKHBI MpeBbimath 1 1b. I[lpu ycraHnoBke ypoBHell momexu ¢
UCIIOJIb30BAHUEM HCIIBITATENILHOTO OJIOKa TPUMEHSIIOT CIICIYIOIINE MpaBua;

- 3KpaH KaOessi, COEIMHEHHBI C BXOJHBIM Pa3bEMOM TOKOBBIX KIIELIEH CBS3H,
JOJKEH OBITh COEIMHEH C TUTACTMHOM 3a3eMJICHHS UCTIBITATeNIbHOTO OJI0Ka MPOBOJIHUKOM
MUHHUMaJIbHO BO3MOYHOU JIJINHBI;

- UCHBITATENbHBIM OJIOK JOJKEH OBbITh Ha OJIHOM KOHIIE HarpykeH Ha S50-OMHyIO
KOAKCHUAJIbHYIO HArpy3Ky, APYTMM KOHIIOM - TOJKJIIOYEH K U3MEPUTEIHLHOMY IpHUOOpY C
BXOJIHBIM compoTuBieHueM 50 Owm;

- ypoBeHb curHana WD yBenuuuBarooT 10 TeX MOp, MOKa HU3MepsieMoe MprbopoM
HanpsDKEHWE He JOCTUTHET 3HaueHus Ha 6 nb MeHbmero, yem Tpedyemoe 3HaUYEeHHE,
ycTaHoBJeHHOe B Tabyumie 1 (cMm. 6.4.1 HacTosIIero cTaHaapTa).

- ypoBeHb curHana WD QukcupyroT UIsi KaXIOr0 3HAYEHUS YacTOThl U
BOCITPOU3BOJIAT Mpu uctbiTaHusax TC.

A.2 BBoja momexu ¢ MOMOIIBIO 3JIEKTPOMArHUTHBIX KJICIIEH CBA3U

[IpuMeHeHne 3MEKTPOMArHUTHBIX KIEIIEH CBA3M WIUIIOCTPUPYETCS HA PUCYHKaX
A.3 u A.4. YcTaHOBKY yPOBHEM MOMEXH MPHU MCIOJIB30BAHUH 3JIEKTPOMArHUTHBIX KJICHIEH
CBSI3M BBINOJIHAIOT B cucTeMe ¢ compotuBieHuemM 150 Om B coorBeTcTBHM ¢ 6.4.1
HACTOSIIEro CTaHAapTa (CM. PUCYHOK 7).

A.3 Pabouee MecTO JUIA UCIILITAHUI
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I'OCT P 51317.4.6 -99 (M3K 61000-4-6-96)

Jns mpoBeneHUs UCIBITAHUW KIICIIM CBSI3U YCTAaHABIMBAIOT HA HCIBITHIBAEMbIC
kabenu. Ha knemu nogatot curnHan ot UI°, ypoBeHb KOTOPOTO MOKEH COOTBETCTBOBATH
IIPEABAPUTENBHO YCTAaHOBIIEHHOMY 3HAaueHHUIO. [Ipy McHbITaHUAX 3KpaH BXOIHOIO pazbeMa
TOKOBBIX KJICHIECH CBSA3M WM 3aXUM 3a3€MJICHUS JJIECKTPOMArHUTHBIX KIICIIEH CBS3U
JOJKHBI OBITH COCJIMHEHBI C IUIACTUHOW 3a3emieHus (cMm. pucyHku A.3, A.4). Ecmm
u3MepsieMass BEIMYMHA TOKA TMPU HCMOJb30BAHMM TOKOBBIX KIICIIEH CBSI3UM WJIHU
ANEKTPOMArHUTHBIX  KJIEIIEW CBA3U NPEBBIIIAET MAKCUMaJIbHOE 3HA4YECHHE Ui
ucneiThiBaeMoit  nenu TC (cm. 7.3 ), BeixoaHoe Hampspkenne WD nomkHO OBITH
COOTBETCTBEHHO YMEHBIIEHO. YMEHBIIECHHOE 3HAYCHHE HampsikeHuss Ha Bbixoae WI
JOJIKHO OBITH OTPa)KEHO B MPOTOKOJIE UCTIHITAHUM.

Ul =

ToxkoBbI€e KJIeIH CBA3H
HcnbirareabHbIN

—l
0J10K
Al
. —
T u T Kusmepurensnomy
f |, mpudopy ¢ BEIXOAHBIM
Harpyska I L conporusnennem 50 Om
50 Om :: :

Pucynok A.1 - Cxema yCTaHOBKM ypOBHEW NOMEXHU C TNPUMEHEHUEM
UCIIBITATEILHOTO OJI0Ka conpoTuieHueMm 50 Om
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N\

Jla

TYHBb, IOKPBITAS]

MW

oM

15 MM

70 MM

/
L W////////

7000000

| >—MW&Q MaTe[P):::Iﬂﬁ-p i(l).JII{l;)aMl/lH wif

Koakcnajabubii

pa3bem

260 Mmm

-

Pucynok A.2 - KoHCTpykIusi ucCHbITaTeNIbHOTO 0JI0Ka compotuBieHueM 50 Om
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50 Om
YCP

0,1m<]<03m

.........

JlomotHATE TbHASE
(em. 7.3)

npubop

H30/Is1 U

I/I3MepI/ITeJII>H]>I;

Toxocbemuuxk (cm. 7.3)

JJIeKTPOMATHATHBIE KJIeHH

nr

BcenmomorarennHoe

TC

e ————

32
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3azemusironuil NPOBOAHUK

MHHHMAJIbHOH AJIHHbI

Pucynok A.3 - OOmas cxema pabodero Mecta JJisi HICIIBITAaHU I
C MCIIOJIb30BaHUEM KIICTIEH CBSI3U

JlonmoHuTEIbHAS U30JIAIHSA
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Benomora-
TENbHOE

TC2

-

A a
el N jeve BN
VCP-MITIT2™77777

K e - ekt ponu- o

0,51

K cérn
IEKTPOIM TAHHS
PN

Bcnomora-
TenbHoe

TC1

T a
NICKTPOIHTAHIS . | -— Tauns
. 1 tegry | 1
T2 ]
Hoarpannposanumii ‘ teud [
HCCHMMCTPHYHBII ToxkochreMHAK | ‘
Kabem, / (13 5 :

H3o0ampytomas noacrasxa J1eKTPOMATHHTHbIE

I
1
I
I
I
|
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|
|
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|
|
|
| I
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|
|
|
J

KJIeII b———
J
-
[
|
I nr
Hiamepurens- I
HEIH npabop :
e

[lnacTana 3azemaenus

[Tpumeuanue — Y ganenne UTC ot m00bIX METANIMYECKUX TTPEIMETOB (MCKITIOYast
IJIACTUHY 3a3€MJICHHUSI UM yCTPOWCTBA CBSI3U — PA3BSI3KU ) JIOJKHO COCTABIISTH HE
menee 0,5 m. K pazpemMam ycTpoiCTB CBs3U / pa3BsA3KU, Ha KOTOPBIE HE MOJAETCA

curnain ot UI', moakmtovarot conporusieHue 50 Om.

Pucynok A. 4 - Tlpumep pasmemienuss UTC Ha muiactrHe 3a3eMieHUsT TTPU BBOJE
MIOMEXH C HCIOJIb30BaHUEM KJIIEIIEH CBSI3U (BUI CBEPXY)
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Hpuiaoxenue b
(cmpaBouHOE )

KpnTepnn BblﬁOpa IMOJIOCHI HaCTOT NPU UCIIBITAHUAX

Hacrosimuii cranmapt ycraHaBnuBaer TpeOoBanus kK TC 1o YCTOWYMBOCTH K
KOHJyKTUBHBIM [IOME€XaM, HABEJECHHBIM PaJMOYaCTOTHBIMU 3JIEKTPOMATHUTHBIMH IOJISIMH,
U MeToJIbl uctnbiTanuii B mojoce oT 150 kI'p 1o 80 MI'u. HeoOxoaumas mosioca 4acToT npu

ucnbiTanusax TC 3aBucut ot Buaa TC, ycinoBuil €ro yCTaHOBKM M OJKCILTyaTalluu.
Hampumep, nns TC pasmepamu menee 0,4 M, mosydaromiero nmutaHue OT Oarapei, mpu
OTCYTCTBUU KaKUX-THMOO TOJKIIOUEHHBIX K HEMy NPOBOAHHKOB WM Kabesei, HeT
HEO0OXOIMMOCTH B UCIIBITAHUSAX Ha yacToTax Hipke 80 MI'1, Tak Kak MaJIOBEpPOSITHO, YTOOBI
HABEJICHHBIC AJICKTPOMArHUTHBIMU TOJISIMU MTOMEXU MOTJIM HApyIIUTh (YHKIIMOHHUPOBAHHE
ykazanHoro TC.

BepxHsisi rpaHuyHas 4acToTa UCIBITAaHUM, pErIaMeHTUPOBAHHAsT B HACTOSIIEM
CTaHJapTe, B OCHOBHOM, JOJDKHa cocraBiAth 80 MIm. B  HekoTophIX ciywasx,
npuMmenutensHo K TC Manbix pazmepoB (<A/4, rae A - qivHA BOJHBI, COOTBETCTBYIOLIAS
BEpXHEH I'PAaHUYHOW YAaCTOTE UCHBITaHW), cTaHaapThl s TC KOHKPETHOTrO BHAA MOTYT
npeaycMaTpUBaTh yBEIMYCHUE TPAHUYHOM YacTOTHl UCTIbITaHHM (HO He Oosee ueM a0 230
MI'). B stom ciydyae xapakTepUCTUKH YCTPOMCTB CBsI3U / pa3Bsa3ku (cMm. Tabnuiy 3)
JOJDKHBI  OBITH pacmpocTpaHeHbl 10 vacToTel 230 MIn. Ecniu Meron wuchbeITaHuid,
periiaMeHTUPOBAHHBIN B HACTOSIIEM CTaHJAPTE, IPUMEHSTH JJIsl yacToT Bhimie 230 MI', Ha
pe3yJibTaThl MUCHBITAaHUW OyIyT OKa3blBaTh BIHUSHUE pa3Mepbl OOOPYIOBaHUS, THIIbI
UCIOJIb3YE€MbIX COCAMHUTENbHBIX Ka0esel, KOHCTPYKIIMU YCTPOWCTB CBSA3M / pa3BsI3KHU.

Ilpumeuanue — Xapakxmepucmuxu ycmpoucms cesi3u / pazesasku 0isi 6600a nomexu

Ha uacmomax eviute 150 MI'y naxooamcsa Ha paccmompeHuu

HwkHsst rpaHiyHasi 4aCcTOTa UCIIBITAHUHM 3aBUCUT OT CTENEHHU BocripuuMunuBoctu TC
(COBMECTHO € TMOAKIIOYEHHBIMU KaOelssMHU) K BO3JEHCTBYIOUIUM 3JIEKTPOMArHUTHBIM
nosisiM. [Ipu 3TOM paccMaTpuBarOT TPU Pa3IMUHbBIX CIIyYasl.

a) TC pasmepamu < A/4 , monyvaromue NUTaHUE OT OaTapeil, HE HMEIOIIUe
3a3eMJISIIOLIUX MMPOBOJIHUKOB U COEMHEHUN ¢ Mr00biMU Jpyrumu TC U He mpuUMeHseMbIe IO
HA3HAYEHUIO B TEPHOJ 3apsalku Oarapell OT anekTpuueckod cetu. Ykazanueie TC He
NOJIeKAT UCTIBITAHUSIM Ha COOTBETCTBHE TpeOOBaHMAM Hacrosiero cranaapra. Ecmu TC
AKCIUTYaTUPYIOT B MEPUOJA 3apsAKu OaTapeil OT 3JEeKTPUUYECKON CEeTH, MPUMEHSIOT MIpaBuia,
MIPUBE/ICHHBIC B NIEPEUUCIICHUAX O) WM B).

Hiua TC pasmepamu >A1/4 (c yd4eToM MaKCUMAIbHON IJIMHBI TMOIKITIOYEHHBIX
kabenmell) W  mOUTaHUEM  OT OaTapeil HIKHIOI TPAHUYHYIO YaCTOTy WCIBITAHUN
ONPENEISAIOT B COOTBETCTBUU C pUCYHKOM b.1;

6) TC, mnomywaroue TUTaHUE OT DOJIEKTPUYECKOW CETH, HE HMEIOIIne
MOJIKJTFOUYCHHBIX Ka0elsel, 3a UCKIIOUEeHUEM KalOels dJeKTponuTanus. HukHssS rpaHudHas
4acTOTa UCIBITAHUN COCTABIAECT B 3TOM ciaydae 150 kl'm;

B) TC, moaxmodaeMmble K ceTd sJiekrponutanus, k apyrum TC u umeromue
MOAKJIIOYEHHBIE JIMHUU CBSI3M W yrpaBieHusa. HukHss rpaHMyHash 4acTOTa HCTBITAHUN
cocraBirsteT 150 kI 1.

[TIpumepsr:

- JUTs KJIaBUATYPBI IEPCOHATLHOTO KOMIIBIOTEPA C MUTaHUEM OT OaTapeii,
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MOAKIIOYAaeMON C TOMOIIBI0 Kabels, MPEJCTABISAIONIEr0 COOOM CBHTBHIA B CHUPAIb
MPOBOJIHUK JUIMHOW 4 M, HUXKHSASI TPAHWYHAs 4YaCTOTa MCIBITAHUHN JOJKHA OBITh PaBHOU
6,67 MI'u ( cm. pucynok b.1). KnaBuatypa gomkHa ObITh CO€IMHEHA C SKBUBAJICHTOM
PYKH.

- IS MBIIIM, UMEIomel kabenb UIMHOW 2 M, HIDKHSAS TpaHWYHAs dYacToTa
HcHnbITaHui cocTaBisgeT 15 MI'n;

- PYYHOH KaJIBKYJSITOP ¢ OJIOKOM MUTAHUS, MOJIKIIOYaEMbIM K CETH JIEKTPOMUTAHUS
MEPEMEHHOI0 TOKa, JIOHKEH OBITh MCIBITAH MPU BBOAC TOMEXH B KaOelb 3JCKTPONUTAHUS
npu HwkHeW rpannuHod yactote 150 kl'm. KambkynsiTtop mofxeH OBITh COCIUHEH C
AKBUBAJICHTOM PYKH;

- CEeTeBOM  NpOUTpBIBATENb, KOTOPHIK  MOXET  OBITh  MOJKIIOYEH K
paJiMOBEIIATEIIFBHOMY TPUEMHHUKY W 3BYKOBBIM KOJIOHKAM, JIOJDKEH OBITH HCIIBITAH TIPH
BBOJIC TIOMEXM B Kabeib AJICKTPONHUTAHUS U COCAUHUTENbHbIE KaOemu MNpU HUIKHEH
rpannuHoi yactore 150 xI'w;

- YCTpPOMCTBO OXpPAaHHOM CHUTHAJIM3aLMU C OJWHOYHBIMU JaTUMKAMH Pa3JIHYHbBIX
BUJIOB, YCTAHOBJICHHBIMU B 3[IaHUM, JJII KOTOPBIX JJIMHBI COCIMHHUTEIIBHBIX KaOeseil B
COOTBETCTBUM C TEXHMUYECKOW TOKyMEHTAllMe Ha YCTPOWMCTBO CHUTHAJIM3AIMU (JaTUYMKH)
MoryT mpeBbimaTh 200 M, JOMKHO OBITh MCHBITAHO MPU TMOJade MOMEXH B yKa3aHHbBIC
COCIMHHUTEIbHBIC KaOenu nMpu HIKHEH rpanndHoi yactore 150 kI,

Fnau
100 MI'n ! ; : ;
} : ! ’
| |
e e N E _—
: Fuau = ——---
! 101
10 MI'n ; ‘ —
i ! :
I |
----- R St S
| i ]
| i |
i | :
1 MI'n i i ;
l |
| | :
—_—— e e e e e e —— —
N i |
1 |
100 k' ! i :
0,1 1 10 100 1000
F qag - HWXKHAS TpaHuyHasg yactorta ucnbitanuii; C =3 - 10 8 M/c; | = npnunHa

kabens + Haubonbimil pazmep TC

Pucynok b.1 - 3aBucMMOCTbH HMKHEW IPaHUYHOM YAaCTOTHI UCIIBITAHUM OT JUIMHBI
kabens u pasmepo TC
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Ipunoxenue B
(cipaBoYHOE)

Bbi0op creneHeli KeCTKOCTH MCHBITAHMI

CreneHu >KECTKOCTH HCIIBITAaHUN BBIOMPAIOT B COOTBETCTBUU C O0XKHJAEMbIMHU
YPOBHSMHM 3JIEKTPOMAarHUTHBIX W3JIy4€HHH, KOTOpPbIE MOTYT OKa3biBaTh BiausHUE Ha TC u
NOJKIIOYCHHbIE K HUM KalOenu B YCIOBHAX OKciuryaranmuu. [lpu 3Tom HeoOxomumo
IpPUHUMATh BO BHUMaHUE BO3MOXXHbIE MOCJEACTBHS HapylleHud ¢(yHKunoHupoBanus TC
pU BO3ACHCTBUU mMoMeX. B ciydae, ecnu mocieacTBus HapylleHUH (pyHKIMOHMPOBAHUS
TC wmoryr ObIThb 3HAYUTENBHBIMH, BBIOMpPAIOT OOJee BBICOKHE CTENEHU >KECTKOCTU
WCTIBITAHU .

Ecnun mecra, rae Oynyt skcrutyatupoBatbess TC, HM3BECTHBI, OKUIAEMbIE YPOBHU
3JIEKTPOMAarHUTHBIX IOJIEHN, KOTOPbIE MOIYT OKa3aTh BiausHuEe Ha TC, ycTaHaBIMBAarOT Ha
OCHOBE aHaJIM3a MECTHBIX HCTOYHHUKOB pPaJMOYacCTOTHBIX H3aydeHuid. Eciau momHocTH
MCTOYHUKOB HEU3BECTHBI, U3MEPSIOT HANPSIKEHHOCTH TMOJS B MeECTax MpeanojiaraeMon
ycranoBku TC.

B ocranpHBIX ciyuyasx NpU BBIOOpE HCHBITATENBHBIX YPOBHEW YUYHUTHIBAIOT
NPUBEACHHYIO HUXKE KIAacCU(UKAIMIO YCIOBUM AIEKTPOMAarHUTHOW OOCTaHOBKM MHpHU
skcruryatanuu TC.

Homep knacca cOOTBETCTBYET CTEINEHU JKECTKOCTH HUCIIBITAHWM, YCTAaHOBIECHHOW B
pazzene S5 HacTOSIIEro CTaHaapTa.

Kaace 1 - o6cTaHOBKa, XapaKTepU3YIOLIAsCAd HU3KUM YPOBHEM 3JIEKTPOMAarHUTHBIX
n3nydeHuid. COOTBETCTBYET CIIy4yar0 PacloJIO’KEHUS] MAJOMOIIHBIX PaJuOBELIATEIbHBIX U
TEJIEBU3UOHHBIX NIEPEIATUYMKOB Ha paccTostHUM Oosiee 1 kM oT Mecta skciutyarauuu TC;

Kaace 2 - 06cTaHOBKa, XapakTepU3yIOLIAsCsl CPEAHUM YPOBHEM 3JIEKTPOMArHUTHBIX
n3nyyeHuid. COOTBETCTBYET CIIydar0 MPUMEHEHHs EPEHOCHBIX PaAOCTaHIIMA MOIIHOCTBIO
meHee | BT npu orpannuennu ux paboTsl B HenocpeacTBeHHOM 6au3octu k TC ;

Kuaace 3 - o6cTaHOBKa, XapaKTepU3YIOLIAsCs BBICOKUM YPOBHEM 3JIEKTPOMArHUTHBIX
u3nydeHuid. COOTBETCTBYET CIIy4ar0 MPUMEHEHUs EPEHOCHBIX PaUOCTAHIIUI MOIIIHOCTHIO
o6onee 1 Bt B HenmocpeactBenHnoi 6muzoctr k TC (HO He MeHee 1M), a Takke OIM3KOMY
PacroJIOKEHUIO MOIIHBIX PaJUOBEIIATEIBHBIX M TEJIEBU3MOHHBIX IEPENATUYMKOB U
IPOMBIIIJIEHHBIX, HAYYHbIX W MEIUWIMHCKUX BBICOKOYACTOTHBIX YCTaHOBOK. Kiacc 3
COOTBETCTBYET TUIIMYHOMN MPOMBIIIJIECHHONH OOCTaHOBKE.

Kaacce X - ocoOble yciaoBUs 3JeKTPOMarHuTHONM 00CTaHOBKH 1pH 3kcrutyarauuu TC,
KOTOpbIE OroBapuBaroTcad B cTaHaapTax Ha TC KOHKPETHOTO BUAA WIM B TEXHMYHCKHX
ycnoBusix Ha TC.

[Tpy HEKOTOPBIX YCIOBUAX SKCILIyaTallMd NPUMEHEHHE CHEIMAIbHBIX 3aIlUTHBIX
MEPONPUATUI MOXKET OBITH OOJIee MPEANOYTUTENbHBIM, YeM YCTaHOBJICHHE 00Jiee BHICOKOTO
ypoBHS ycTOWUNBOCTH TC K 3JIEKTPOMarHUTHOMY MOJIIO.

36



I'OCT P 51317.4.6 -99 (MOK 61000-4-6-96)

Ipuiaoxenune I
(cnpaBouHOE)

CBenenusi 00 ycTpoiicTBax cBsA3M / pPa3BA3KHU

I'.1. OcHoBHBIE OCOOCHHOCTH YCTPOMCTB CBSI3U / pPa3BSI3KH

VYerpolicTBa CBsI3U / pa3BsA3KHU JOKHBI 00ECTICYHBATh:

- nopauy nomexu k UTC;

- TOCTOSHHOE 3HA4YeHUE MOMAYJS TIOJHOTO COMPOTUBIEHUS OOIIEro BHJA,
u3Mmepsemoro Ha pazpemax "UTC", HE3aBUCUMO OT IIOJIHOTO COIPOTHUBJICHUS
BcriomorarenabHoro TC;

- pa3Bsa3Ky BcriomorarenbHoro TC oT moMex Juisi mpeIoTBpaIeHUsI HapyIICHU eTro
(GYHKIIMOHUPOBAHMUS;

- HE3HAYUTEJIbHOE CHU>KEHUE YPOBHS MOJIE3HOI0 CUTHAJIA.

TpeOyembie mapamMeTphbl YCTPOWCTB CBSI3U / pa3Bsi3ku B mojioce yactor oT 150 kI
nmo 80 MIn ycranoBiensl B 6.2. Ilpumepsl ycTpoMcTB cCBsi3u / pa3BA3KUA Ui
HEIKPAHUPOBAHHBIX U AKPAaHUPOBAHHBIX Kabeseil mpuBeneHsl B pasaene [.2.

Ha cxemax, mpuBeneHusix B pasgene [.2, tpebyemoe B cOOTBETCTBUU C 6.2
3HAYCHUE MOMYJIA TMOJHOTO COMPOTHUBJICHUS OOIIEro BHUAA | Zog | YCTPOUCTB CBS3U /

pa3Bs3KU obecrieunBaeTcs 3a cueT BHYTpeHHero comportusienus WUIT, pasuoro 50 Owm, u
NPUMEHEHHS] N PE3UCTOPOB (IOCIIENOBATENbHO C KaKI0M BO30YyKJTaeMoOil JIMHUEN) Tak,
yTOOBl WX SKBUBAJICHTHOE compoTuBieHue Oblio paBHOo 100 Om (pucynok 4.B). Ilpu
UCMOJb30BaHUM  MHAYKTUBHOCTH L, ynosnerBopsitouieit  ycinoButo oL » 150 Om

(0=2nf, f — vacroTa momexu) H3JEMEHT pa3BaA3Ku C) He JNOJKEH BIIMATH HA BEIIMYUHY
TIOJTHOTO COTIPOTUBIICHHS 00IIero Buaa Zgg.

Lentp pazbema "UTC" ycTpoiicTBa cBsi3u / pa3BsA3KU JOHKEH ObITh PACHOJIOKEH Ha
BbicoTe 30 MM Hax riacTHHOW 3a3emuieHus. [Ipu aToM kabenb MeXIy yCTPONCTBOM CBSI3U
/pa3Bsizku 1 UTC MoxeT npeAcTaBisiTh COOOM JIMHUIO NMEPEAaun ¢ XapaKTePUCTUYECKUM
conpoTuBIieHMEM O0KoJio 150 Om.

Jlnst He’KpaHUPOBAHHBIX Kaleneill CylecTBEHHO, 4ToObl KoHzeHcatop C) He

OKa3bIBaJl BIMSHUS Ha MPOXOXKICHUE MOJIE3HOTO curHaia. Hemomyctumo Taxoke, yToObI Ha
XapaKTEePUCTUKUA YCTPOMCTB CBSI3U / Pa3BA3KM OKa3blBaJl HEOJIArompusiTHOE BIUSHHUE
TIOJIC3HBIN CUTHAJ, HApUMEp, TPH HACHIIEHUH (PEPPUTOBBIX QHIBTPOB.

[Ipumeuanne - Tak kak koHzmeHcatopsl C| m C) MOTYT HIYHTHPOBATh SJIEMEHTHI
YCTPOWCTB CBSI3M / Pa3Bs3KH, HAXOMAIIMECS TOJ] HANPSHKCHHEM CETH JJICKTPONUTAHMUS,
HEOO0XOJMMO MPHUMEHATh BBICOKOKAUECTBEHHbIC KOHAEHCATOphl. M3-3a Hamumuus TOKa
YTEUKH 3aKHUM 3a3eMJICHHS yCTPOUCTB cBsi3u / pasps3ku TunoB Y CP-C2, YCP-C3 nomxen
OBITh TTOCTOSTHHO TIOJKJIIOYEH K IIOCKOCTH 3a3€MJICHHSI.

I'.2 TIpumepsl yCTpOICTB CBSI3H / Pa3BA3KU
Y4uuteiBasi, 4T0 00€CIIEUUTh pa3IMUHbIC (PYHKIIMOHATBHBIC TPEOOBAHUS B OJTHOM
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YCTPOMCTBE CBSI3U - Pa3BA3KH HE NPEACTABISIETCS BO3MOXKHBIM, Ha pucyHkax [.1 - 1.6
MPUBEJICHBI HECKOJIbKO BO3MOXXHBIX CXE€M YKa3aHHBIX YCTPOMCTB. 3HAUCHUS EMKOCTEU
KOHJICHCATOPOB, SIBJISIOIIMUXCS SJIEMEHTAMH CXEM, MOTYT OBbITh YTOUHEHBI NPU pa3paboTke

KOHKPETHBIX YCTPOMCTB.

Bcenomora- e

TeabHoe TC l
A 1 (\ -
1 1

\UTC

[Tpumeuanue - R =100 Om, L > 280 mI'" Ha yactote 150 kI'11

Pucynok I'.1 - VYmpomieHnas cxema yctpoiicTBa cBsizu / pas3psizku tuna Y CP-HI,
MPUMEHSIEMOTO MPHY BBOJIE IOMEXH B SKpaHUPOBaHHbIE Kabenu (cM. 6.2.1)

ur

Bcnomora-

TeapHoe TC

—¥

E
5

[Ipumeuanus

nrTcC

- st YCP—CI1: C;=10#ud, C,=47 adp, R =100 Om, L > 280 mx['z Ha wacrote 150 x[m;
- o YCP - C2: C; =10 ud, C,=47 up, R =200 Om, L > 280 mx['H Ha yactoTe 150 kI'1;
- mnst YCP - C3: C; =10 ud, C,=47 up, R =300 Om, L > 280 mx['H Ha yactoTe 150 kI'1;

Pucynok I'.2 - VYmnpomieHHas cxema ycTpoilcTB cBsizu / pa3Basku tuna Y CP-Cl,

YCP-C2, YCP-C3, npuMeHseMBbIX IMPHU BBOJE MOMEXH B HEIKPAHUPOBAHHBIE
kabenu snekTponutanus (cm. 6.2.2.1)
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ur

’4

%

%

7

R {

7

‘ C1 z

Benomora- ~rnt T
TeJbHOe — UTC
TC L 4 AL

- L —=c2 L )

_[ /

A

- N 4

[ Z

Vs

[Mpumeuanue - C; =10 ud, C,=47 udp, R =200 Om, L > 280 mx['H Ha gacrote 150 k11

Pucynok I'.3 - Vmnpomennas cxema ycrpoiicta cBsizu / pa3Bssku tuna Y CP-HC2,
IPUMEHSEMOTO IPHU BBOJIE TIOMEXU B HEIKPAHUPOBAHHBIE HECHUMMETPUYHbIE
auHUH (cM. 6.2.2.3)

nur

AIRNNINTRNNNS

Benmomora-
TeJbHOEe
TC

UTC

ANNNNRNN

—

[Tpumeuanue - C;=10udp, C,=47 up, R =200 Om, L; > 280 mx['n Ha yactore 150 kI,
L;=L,=6 MmI'H (korma C, u L, He UCTIOJIB3YIOT, TO L1 >30 mI'H)

Pucynok I'4 - VmnpomieHHas cxema ycTpoiicTBa cBsizu-pa3Bs3ku tuna Y CP-T2,
IIPUMEHSAEMOT0 IPU BBOJE IIOMEXHU B HEOKPAHUPOBAHHBIE CUMMETPUYHBIE

JBYXIIPOBOJIHbIE JIMHUU (cM. 6.2.2.2)
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IMpumeyanue - C =5,6 up, R=4000wm, L; » 280 mx['n va gacrore 150 k', L,=6 MI'H

Pucynok I'.5 - VYmpomieHHas cxema ycTpoicTBa cBsizu / pa3Bsasku tuma Y CP-T4,
IIPUMEHSIEMOTO MPU BBOJE MIOMEXHU B HEAKPAHUPOBAHHBIE CUMMETPUYHBIE
YETBIPEXNPOBOJIHbIE JUHUU (CM. 6.2.2.2)
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Bcnomora-
TeJAbHOE
TC

FFE=C

1
-
|
1
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1

| | g
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4

[Mpumeuanue - C =2,2 Hp, R=8000m, L » 280 mx['H na gacrote 150 xI'1g

Pucynok I'.6 - VYmnpouieHHas cxema yctpoiicTa cBsizu / pa3Bs3ku tuna Y CP-T8,
IPUMEHSEMOTO TP BBOJIE TIOMEXHU B HEIKPAHUPOBAHHBIE CHUMMETPUUYHBIE
BOCBMHUIIPOBOJIHbIE JIMHUHM (CM. 6.2.2.2)
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Hpunoxenue /|
(cnpaBouHOE)

Caenenus o napamerpax UT

HeoOxomnMass mpu  HUCOBITAHUSX  BBIXOJHAS  MOIIMHOCTh  IIHPOKOTOJIOCHOTO
ycunutenss PA (pucyHok 2) MoOXXeT ObITH oOmpeeseHa, €cld MPUHITh BO BHHUMAHHE
ocnabnenue B arreHwoarope T2 (6ab), rmyOuny ammurygHoit momynsiiuu (80%, cw.
PUCYHOK 3) MU MHHHMAJIbHOE 3HauYeHUEe Kod(DUIMEHTAa CBS3H UCIOIB3YEMBIX YCTPOWCTB
CBSI3W / Pa3BsSI3KU WM KJICIICH CBS3H.

B tabnune /I.1 npuBeneHbl 3HaUYE€HUST MOIIHOCTH CHUTHAJIa HA BBIXOJE YCHIIUTEIS,
HEOOXOAUMOM B COOTBETCTBMM € TaOimuuel 1 mmsg  modydeHUs: HUCHBITaTeNIbHOTO
HampspkeHus 10 B.

Tabauuma J[.1 - BeixogHast MOIIHOCTh LIMPOKONOJIOCHOIO YCUIIUTENS!, HEOOX01uMast
JUISl TIOTYYEHUs] UCTIbITaTeNIbHOTO HanpsbkeHus 10 B

MuHMMaIbHOE 3HAYCHUE MoOIIIHOCTh CUTHAaIa Ha

YeTpolicTBO BBO/IA TOMEXH kod(dunmenta cBs3my, BBIXOJIC ycuiuTens, BT
1nb
YcTpoiicTBO CBsA3M / pa3BI3Ku 0 7

TokoBbIE KJIEIU CBA3U TIPU
OTHOIIIEHUH YHCJIa BUTKOB 5:1 -14 176

DJIEKTPOMArHUTHBIE KJICLH CBS3H -6 28

[Tpumeuanue — KoadgduumeHT csa3u onpeaeneH B 4.8 HacTosAIIEro ctanaapra. Bennunna
Kod(p(UIIMEHTa CBS3U MOXKET OBITh WM3MEpPEHAa C HCIOJB30BAHHEM CXEMbI YCTAaHOBKU
ypoBHelt momexu  (cM. pucyHok 7B). Koadduuuent cBsizu mnpenacraBiser coOoit

otHomieHue HanpspkeHus: Uygy, TOJTYUYEHHOTO €CJIM  YCTPONCTBO  CBSI3M-Pa3BS3KU
COEIMHEHO TMOCIEI0BAaTEIbHO C MepexoaHbIM ycrpoiictBoM 150 om — 50 om K

HanpspkeHUt0  Uysy, TOJIYYEHHOMY TIPH  KMCTOJB30BAaHWM JIBYX IOCTEAOBATEIBHO
COCIMHEHHBIX TepexXOoaHbIX ycTporcTB 150 OM — 50 Owm.
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YAK 621.396/.397.001. 4: 006.354  OKC 33.100 OKCTY 0020 302

KiroueBble ciioBa: 3JIEKTPOMArHUTHasE COBMECTUMOCTb, TEXHUYECKHE CpEICTBA;
YCTOWYUBOCTh K MOMexe (IIOMEXOYCTOMYMBOCTb); KHAYKTHBHBIE TOMEXH, HABEJEHHBIC
Paso4acTOTHBIMU 3JEKTPOMArHUTHBIMU TOJSIMHM;  TPEOOBaHUS;  CTENEHU HKECTKOCTH
UCTBITaHUI; UCIIBITATENIbHOE 000PYAOBAaHUE; METO/Ibl UCIIBITAHUM
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