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OrpaHuyeHne cpoka aencTBmsa cHATO no npoTtokony N 4-93 MeKrocyaapCTBEHHOrO KomuTeta no
CTaHaapTU3aLmMn, MeTpoaoruu u ceptndurkaumm (MYC 4-94).
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HacToAwwmin cTaHAapT pacnpocTpaHaeTcsa Ha Kabenu, NpoBoaa 1 WHypbl (ganee - KabenbHble 3genns)
M YCTaHaBAMBAET METOAbl UCMbITAaHNA NEPEMEHHbBIM INEKTPUYECKMM HaNPAXKEHNEM HOMUHAbHOM YacTOTbl
50 'y (aanee - NnepemeHHbIM HanNpPAXKeHNEM), NOCTOAHHbIM U UMMYAbCHBIM HAMPAXKEHMEM, @ TaKKe METOoZ,

NCNbITaHMA MEepPeMEeHHbIM 3JIEKTPUYECKUM HanpsyKeHnem 4dactotbl 50 - 10° U, M WMMNYAbCHbIM
Hanps>KeHNnem PesnHOBOM MU NAAaCTMAcCcoBOM M30aAUMM, 060N0YKM MAN 3aLMTHOIO LWNAHTA KabenbHbIX
n3aennii Ha Nnpoxoa, (Aanee - UCNbITaHWE HaNPAXKEHMEM Ha Npoxoa).

CTaHAapT He pacnpocTpaHAeTCA Ha IMaIMPOBaHHbIE NPOBOAA M 0OMOTOYHbIE NPOBOAA C ByMarKHOM U
BOJIOKHUCTOWN U30ALIMEN.

CraHpgapT nosiHocTbio cooTBeTcTBYeT CT C3B 2779-80 1 Myb6ankaunm M3K 540, 1982 .

(MU3meHeHHan pegakums, N3m. N 3).

1. Ob30OP OBPA3L0OB

1.1. UcnbiTaHMe nepeMeHHbIM, MOCTOAHHbBIM M UMMY/IbCHbIM HanpsAXeHnem

1.1.1. WUcnbiTaHUIO A0/MKHbI BbiTb NOABEPrHYTbl KabefbHble U3AENUA, HEe WMelolMe BUANMbIX
HapyHbIX MNOBPEXAEHUIA U XpaHMBLUMECA B YC/AOBUAX, YKa3aHHbIX B HOPMAaTUBHO-TEXHWUYECKOM
AOKYMEHTaLUUN Ha HUX.



1.1.2. Mpw npoBeaeHNN UCNbITaHWIA Ha 0Bpa3Lax YMCA0 M AAnHA 06Pa3LOB A0/KHbI COOTBETCTBOBATb
TpeboBaHMAM HOPMATUBHO-TEXHUYECKOM AOKYMEHTAL MM Ha KabesbHble n3aenus.

1.2. UcnbiTaHMe HanpAKeHMeM Ha NPoXo,

1.2.1. UcnbiTaHUIO HanpsaXeHWem Ha NPoxoA A0/KHbI BbiTb NOABEPrHYTbI U30/AMPOBaHHbIE KWU/bl U
NpPOBOAa B NPOLLECCE HAMOXKEHUA U30NALMMU, CKPYTKU XU UK B NPOLLECCe X MepemMOTKH, a TaKKe 060104KK
NN 3aLUMUTHbIE WAAHTU B NPOLECCEe UX HANOMKEHUSA UAN NepPeMOTKU.

2. ATTMAPATYPA

2.1. UcnbiTaHWe nepemMeHHbIM U NOCTOAHHbLIM HanNpAXeHnem

2.1.1. UcnbiTaHMe AO/XKHO OblTb NPOBELEHO Ha YCTAaHOBKE, COAEPrKALLElM MCTOYHMK HAMpAXKeHus,
n3mepuTeNbHbIE NPUBOPBI, OTK/IOYAOLWME U 3aLLMUTHbIE YCTPOMCTBA, NpUcnocobaeHums.

2.1.2. ACTOYHMK HanpsKeHua [o/KeH obecrneymBaTb NOJYyYEHME MCMbITAaTE/IbHOrO HanpsMKeHua C
NAaBHbIM PEryiMpoBaHUEM.

2.1.3. NICTOMHMK nepeMeHHOro HanpsXeHua OosxKeH obecrneymBaTb Ha WUCMbITYyeMOM KabenbHoOM

N3AEeNUN CUHYCOMAANbHYIO GOPMY KPUBOM HaNpsXKeHNUA ¢ KOIGPULMEHTOM amMNANTYAbI (\/E +7)%.

2.1.4. NICTOYHMK NOCTOAHHOIO HAMpAXKeHWs foskeH obecneymBaTb Ha MCNbITYyeMOM KabenbHOM
N3LeNnNn HanpsKeHne, NyAbCcalmna KOTOPOro He AoJXKHa bbiTb 6onee +/- 5%.

2.1.5. MHCTpymeHTanbHaa NOrpeLwHoOCTb U3MEPEHNA UCMbITAaTENbHOIO HAMNPAXKEHUA HE AO/KHA ObITb
6onee 3%.

2.1.6. Tun cneuManbHOro 31eKTpoaa U TpeboBaHUA K HEMY AOJIKHbI ObITb YKa3aHbl B HOPMATUBHO-
TEXHUYECKOW AOKYMEHTAUMM HA KabenbHble U3aenus.

2.1.7. YCTaHOBKY peKOMeHAYeTCA OCHAaCTUTb aBTOMATUYECKMM OTK/IOHAIOLWMM YCTPOMCTBOM, KOTOpOe
B C/ly4ae NepeKpbITUA Uan NPobos UCMbITYEMOro KabesbHOro U34enuns AOKHO aBTOMATUYECKM OTKAKUNTD
WCTOYHWUK HaMPAXKEHUS OT MEPEKPbITOro MAM NPobUTOro UCMbITYyeMOro KabesbHOro M3genvsa 3a Bpemsa He
6onee 0,2 c.

Mpwn ogHOBPEMEHHOM UCMbITAHUN HECKONbKUX KabenbHbIX U34eNnii peKOMeHAYETCA NOAKNOYATL UX
yepes aBTOMaTUYECKMEe OTK/oYaloWwMme ycTpoicTBa, obecneumBalolime B cayvyae npoboA OTKAOYEHME
OTAE/IbHbIX UCMbITYEeMbIX KabesibHbIX M34enni, Ha KOTOpbIX npousowen npoboii, 6e3 oTKAOYEHMA BCeW
ncnblTaTeIbHOM YCTAHOBKMW.

MeXay MCTOYHMKOM BbICOKOFO HaMNpPAXEHWUA WCNbITaTENbHOrO TpaHcPopmaTopa WM UCMBITYEMbIM
nsgenmem pekoMeHAyeTcs BKAYEHWe peanctopa, obecneumnsatowero adPpeKTMBHOE ralleHne co6CTBEHHbIX
KonebaHW, BO3HMKAIOLWMX B UCMbITAaTE/IbHOM YCTAHOBKE.

(MU3meHeHHan pegakums, N3m. N 2).

2.2. NcnbiTaHMe MMNYAbCHbIM HanpaXeHnem

2.2.1. WcnbiTaHWe A0MKHO OblTb NPOBEAEHO Ha YCTAHOBKE, COAEPKALLEN MCTOYHUK HAMPAXKEHUS,
n3mepuTeNbHbIE NPUBOPLI, TpUcNocobieHus.

2.2.2. Tun cneumanbHOro anekTpoaa u TpeboBaHMA K HEMY AO/IXKHbI BbITb YKa3aHbl B HOPMATUBHO-
TEXHWYECKOM AOKYMEHTALMM HA KabenbHble nsaenus.

2.2.3. UCTOYHMK HanpsyKeHua ponxeH obecneymBaTb NOSyYEHWE UCNbITAaTENbHOTO HAMNPAXKEHUA MO
amnaunTyae u Gopme UMnNysbea.

B WCTOYHMKE HanpAXKeHMA NPUMEHAIOT OAHOCTYNeH4YaTble WM MHOrOCTyneH4YyaTble reHepaTopbl
MMMYAbCHbIX HanpaXeHWn. UCTOYHMK pnsa 3apsfaku pabouyelt emMKOCTM reHepaTopa LoJiKeH o6n1agatb
OOCTAaTOYHON MOLLHOCTbIO M BO3MOMKHOCTbIO PEry/iMpoBKM, obecneuymBatoweit BO3MOXKHOCTb 3apsaaKu
CTyNeHel reHepaTopa 40 HOMWHANBbHOIO HaMpPsXeHUA C YacTOTOM He meHee ogHoro pasa B 60 c. Cxema
3apAAKN OO0/MKHA obecneynBaTb PaBHOMEPHYIO 3aPALAKY OTAE/NbHbIX CTyneHei BO BPEMEHW, PABHOM
NPOMEXKYTKaM MeXay oyepeHbIMU MMMNYNbCaMMU.

2.2.4. IHCTpYMEHTaNbHaA NOrPEeLHOCTb U3MEPEHMA UCMbITAaTE/IbHOrO HaNpPsAXKeHUA He A0/IXKHa ObiTb
6onee 3%.

2.2.5. UcnbiTaHne cnepyer NpoBOAMTb MOJIHBIM MMMY/IbCOM, €C/IM B HOPMAaTUBHO-TEXHUYECKOM
AOKYMEHTaUUKN Ha KabesibHble M34enna He YCTaHOB/EHb! apyrue TpebosaHus.

MONHbIA MMNYNbC AONKEH UMETH Ceaytolme napameTpbl:

OJIUTEJIBHOCTE OPOHTA . ¢ v v v v v v v v e (1,2 +/- 0,36) MKC
OJIATEJEHOCTD CIAIA o v v v v vvennn. (50 +/- 10) wmkc
OOMyCK Ha aMIIMTyny wuMayJjibca ... +/- 3%
OBOBHAUECHME MMIIYJIBCA « v v v v v v ennn 1,2/50.

AMFI/'IMTy,D,a BbICOKOYACTOTHDbIX KOﬂE6aHMI71, BO3HUKAOWMKUX BO CprHTOBOVI 4aCTn mmnysbcCa B6/1M3M



AMMAUTYAbl, He A0NXKHA NPeBblWwaTh 5% amnanTyabl UMMyAbca.

Mpy MCNbITaHUM BOAbWNX CTPOUTENbHbLIX AJUH KabenbHbIX M34EeNN AONyCKaeTca AJUTENbHOCTb
dpoHTa 40 5 MKC.

AMNANTYAbI OTAENbHBIX MMMNY/NbCOB CEPUN HE AONKHbI OT/AMYaTbcA HBonee yem Ha 3% OT cpegHero
apndmeTUYECKOro 3HaYeHNA aMNANTY A, OTAENbHbIX UMMY/IbCOB.

2.3. cnbiTaHWe HanpAXKeHUem Ha Npoxoa,

2.3.1. UcnbiTaHMe AONXKHO BbITb NPOBEAEHO NPU NMOMOLLU YCTAHOBKM U 3NEKTPOAA COMACHO CXEME,
NpUBEAEHHOM Ha YepTexe.

1 - TOKONPOBOAALLAA }KWNA AN METANI/IMYECKUIN NMOKPOB KabenbHOro usaenus;
2 - 30/1AumMAa, 060104KaA UK 3aLMUTHbIN LWAAHT; 3 - 9N1eKTPOoA;
4 - BbICOKOBO/IbTHbIM BbIBOA,; 5 - YCTAHOBKA; 6 - n30as8TOP

YCTaHOBKA W 3/1€KTPOA, AO/KHbl COOTBETCTBOBAaTb HOPMATMBHO-TEXHMUYECKOW [AOKYMEHTaLMUM,
YTBEPKAEHHON B YCTAHOBAEHHOM MOPALKE.

2.3.2. dneKTpoa gonxeH obecneynBaTb HaZEKHbIM KOHTAKT-KacaHMe Mo BCel ANMHE 31eKTpoda M
nepumeTpy WCNbITyeMOl M30AAUMKU, OBOMOYKM WAM 3aLMTHOrO LWAAHFAa W HEe [O/MKEH BbI3blBaTb
MeXaHWYECKMX NOBPEKAEHNI B BUAE LLapanunH, 3aAMPOB UCMbITYEMOW U30AALMMU, 0600YKM UM 3aLUUTHOTO
wiaHra.

2.3.3. YcTaHOBKa f0/KHA obecrneunBaTb Ha 3/1eKTPOAE 3HAYEHME WUCMbITATENIbHOTO HaMpsKeHus,
npeaycMoTPeHHOE HOPMATUBHO-TEXHUYECKOM AOKYMeHTauMel Ha KabesbHble usgenms.

2.3.4. YcTaHOBKa [0/1KHA 06ecrneymBaTtb NoyYeHUE UCMbITaTe/IbHOrO HaNPAXKeHWa C NAaBHbIM UK
CTYNeHYaTbIM PETYIMPOBAHNEM.

2.3.5. VHCTpymeHTanbHas MOrpewHocTb W3MepPeHMA TMNUKOBOrO 3HAYeHWs UCMbITaTe/IbHOro
HanpsAXXeHWA He A0/1XKHa bbiTb 6onee 5%.

2.3.6. YcTaHOBKA f0/KHA obecneynBaTb CUrHaAM3aumMio Npoboes, UMEWUX AJAUTeNbHOCTb 5 Mc U
6osfee, M BO3MOMHOCTb OJHOBPEMEHHOIO OTK/IIOYEHUS MEXaHW3Ma, MPUBOSALLETO B JABUMKEHME
UCMbITYEMYIO XKUY UK KabenbHOoe U3fenne, a TakKe OTKIOYEHME UCMbITaTE/IbHOTO HaNPAXKEHUS.

3. NOArOTOBKA K UCTbITAHUAM

3.1. UcnbiTaHMe nepemMeHHbIM M NOCTOAHHbBIM HaNpAXKeHnem

3.1.1. Okpyatowaa cpeaa (Bo3ayx, BOAA), 3HayeHWe JaBfieHMA Mmacna uAM rasa (ans
MacC/I0HaMNo/IHEHHbIX UM FAa30HaMNOJIHEHHbIX Kabenei), LMKAbl Harpesa u Apyrue cneumanbHble TpeboBaHus,
npeabasasemble K obpasuy nepes MCMbiTaHWEM, AOMKHbI ObITb YKasaHbl B HOPMATUBHO-TEXHUYECKOM
AOKYMEHTaUUKN Ha KabenbHble n3genus.

Mpu ncnbITaHUW B BOAE BPEMSA BbIAEPKKM 00pasLLa B BOAE A0 UCMbITAHWUA HANPAXEHUEM SOMKHO ObITb
He meHee 30 MMWH, eCciM B HOPMATMBHO-TEXHWYECKOW AOKYMEHTAUMW Ha KabenbHble u3genus He
yCTaHOBAEHbI Apyrue TpebosaHums.

3.1.2. VcnbiTaHMA NpoOBOAAT NPU TeMNepaType oKpyKatower cpeabl oT 5 4o 35 °C M oTHOCUTENIbHOM
BNaXKHocTU He 6onee 80%, ecM B HOPMATUBHO-TEXHUYECKON OOKYMEHTALMM Ha KabesbHble M3genua He
YKa3aHbl Apyrue ycnosus.

Bpema npebblBaHUA MUCNbITyeMOro KabenbHOro M3genua B BbllleyKasaHHbIX YCAOBUAX A0 Hadana
UCMbITaHWUA AOMKHO ObiTb HE MeHee 1 4, ecnM B HOPMATUBHO-TEXHUYECKOM AOKYMEHTaLMN Ha KabenbHble
n3genuns He ycTaHOBAEHbI Apyrne TpeboBaHus.

3.1.3. NHcTpymeHTa/ibHas NMOrPeLwHOCTb U3SMEPEHNS TEMMEPATYPbl OKPYKaIOLEN Cpeabl He A0/XKHa



6b1Tb 6onee +/- 1 °C.

3.1.2, 3.1.3. (MU3meHeHHasa peaakuma, Nam. N 2).

3.1.4. UcnbiTyemble KabenbHble U34enus O0MKHbl ObiTb Ha KOHUAX pasfaeniaHbl UAW CHabXKeHbl
KOHUEBbIMU MydTamu (3afieNKaMn) ANA UCKAKOYEHUA MepeKkpbITMA Mo NOBEPXHOCTU KOHLOB B Mpouecce
UCNbITAHMA.

3.1.5. KoHUb!l MCnbITyeMblX KabenbHbIX U34ennii, HaxogaWwmecs Npy UCNbITaHUM NOZ HaNpsKeHUEM
OTHOCUTE/NIbHO ApYyr Apyra, AOJ/IKHbI ObiTb pasgefieHbl MeXay cobol MPOMEXKYTKOM, MCKIYaoWmMm
BO3MOXHOCTb ero npobos nog, 4eNCTBUEM UCMbITAaTENbHOIO HaNpPAXKeHUs.

Mpwn UCNbITAHUN B BOAE KOHLbI UCMbITYEMbIX KabenbHbIX U34ENMIA, NOKPbITbIE U30NSLUEN, OOMKHbI
BbICTYNATb Ha g, MOBEPXHOCTbIO BOAbI HE MeHee Yem Ha 200 MM, @ OCTasIbHAA YacTb A0/IKHA ObITb NOJHOCTbIO
norpy>KeHa B BoAy.

3.1.6. Mpu MCNbITAaHUM HA META/IJIMYECKOM CTEPXHE OTPE3OK UCMbITYEMOro KabenbHoro wusgesnus
OONKeH ObiTb HaMOTaH B OAMH CNOM MJIOTHO MPUAEraloWMMK APYr K APYry U CTEPXHIO BUTKaMKU C
HaTAKeHnem oT 5 Ao 25 H Ha 1 MM2 HOMUHANLHOTO CeYEHUSA KWJbl TaK, YTOObI OTAENbHbIE BUTKU B3aUMHO
He NepeKpeLmBanmnCh.

OnameTp CTepKHA U YNCAO BUTKOB YCTAHABAMBAIOT B HOPMATUBHO-TEXHMUYECKOM AOKYMEHTauuu Ha
oTAeNbHble BUAbI KabenbHbIX U3aenun.

B KabenbHbIX U34ENUNAX C KUAAaMU HOMUHANbHbIM cedeHMem 50 MM2 M Bbllle AO0MycKaeTcs
YMEHbLUEHNE CUbl HATAMKEHMA 40 3HAYEHUs, NPU KOTOpOoM obecneunBaeTcs NAOTHAA HAMOTKa U34enua Ha
CTEPXKEHb M MPU STOM HE NPOUCXOANT MEXAHUYECKOro NOBPEXAEHNA N30NALUMN.

Mpw NcnbiTaHUM B MeTaNNYecKon Apobu auameTp Apobu A0NKeH coCTaBAATb oT 1,5 Ao 3,5 mm.

(MU3meHeHHan pegakums, N3m. N 3).

3.2. cnbITaHWE UMMNYAbCHBIM HanpaXKeHnem

3.2.1. MNepen NpUIOKEHMEM HaNpPSAMKEHUA O0/KHA ObiTb Npou3BeaeHa rpafyuMpoBKa reHepaTopa
nmnynbcos. MpagynpoBKa npomssoamTca npm HanpaxeHnn ao 60 - 80% oT ucnbiTaTeNbHOrO.

3.2.2. Mpn wUCNbITAaHUX MNOAHBIM MMMNYNIbCOM MPU MNPUAOKEHUM HAMPAKEHUA PeKoMeHAyeTcA
napanfiebHO MCNbITyeMOMy OOBEKTY NPUCOEAMHATb LIAapOBOM PaspAAHUK, YCTAaHOBMEHHbIM Ha 105%
NCNbITAaTeIbHOro HanpAXKeHuA. MNpu ncnblITaHMM Ha LWAPOBOM pPa3pAAHMKE He A0MXHbI BO3HUKATb MCKPOBbIe
pa3pAaabl.

(M3meHeHHasa pegakuma, U3m. N 2).

3.2.3. CneumnanbHble TpeboBaHMsA, NpeabsaBAAEMbIE K NOATOTOBKE 06pa3La K UCMbITAHUAM, O0/KHbI
ObITb YKa3aHbl B HOPMATMBHO-TEXHUYECKOM AOKYMEHTALUUM Ha KabenbHble nsagenms.

3.2.4. VicnbiTaHMA NPOBOAAT NPU TeMnepaType oKpyKatower cpeabl oT 5 4o 35 °C 1 oTHOCUMTENIbHOWN
B/IAXKHOCTU BO3ayxa He 6onee 80%, ecin B HOPMATUBHO-TEXHMYECKOM AOKYMEHTAUMW Ha KabenbHble
n34enua He yKasaHbl Apyrve ycnosus.

Bpems npebbiBaHWA UCNbITYeMOro KabenbHOro U3aenuns B BbilleyKa3aHHbIX YC/AOBMAX A0 Havana
NCNbITaHMA AOJI)KHO ObITb HE MeHee 1 Y, ecin B HOPMATUBHO-TEXHMUYECKOM AO0KYMEHTAUMN Ha KabenbHble
N34eNna He YCTaHOBAEHbI Apyrue TpeboBaHUA.

3.2.5. MHcTpymeHTanbHas NOrpeLlwHoCTb MU3MEPEHNS TEMMNEPATYPbl OKPYKatoWeN cpeapbl He A0MXKHA
6b1Tb 6onee +/- 1 °C.

3.2.4, 3.2.5. (MU3meHeHHasa peaakuma, Nam. N 2).

3.3. cnbiTaHWe HanpAXKeHUeM Ha NPoxoa,

3.3.1. YcTaHOBKa M 31eKTPOoA, A0/MKHbI ObiTb YCTAHOBNAEHbI Ha TEXHONOIMMYECKOM 060pya0BaHUMU U
NOAKNOYEHbI B COOTBETCTBMM C HOPMATMBHO-TEXHUYECKOM [AOKYMEHTauueKn, YTBep)KOeHHOM B
YCTaHOB/AIEHHOM NopAAKe.

4. NMPOBEAEHME UCMbITAHUN
4.1. MCI‘IbITaHMe nepemeHHbIM N NOCTOAHHbIM HanpAXeHnem

4.1.1. Cxembl ucCnbITaHUA ofHOdas3HbIM HanpsaAxXeHnem KabenbHbiXx wusgennn 6e3 oTAeNbHO
3KPaHMPOBAHHbIX KW/ LO/IKHbI COOTBETCTBOBATb YKa3aHHbIM B Taba. 1.



Cxembl McnblTaHKUA O,D,HOd)aBHbIM HanpAaxeHnem 3}'IeKTpW-IECKOl7I

n3onaynnm KabenbHbIX l/13,£|,eﬂl/117| 6es 3KPaHNPOBAHHbIX XWN

Tabnnua 1

Cnocob noaknoyeHms KabenbHoOro nsaenuns

Homep
Yucno xun o o o o
cxembl KoHcTpyKTMBHaA cxema KabenbHoro 6e3 obLeit meTannnyeckom c obLelt meTananyeckom
KabenbHoro Cxema NpuUAOKEHUA UCMIbITAaTENbHOIO HANPSXEHUA o .
ucnblita nsgenus 060/104KK, 3KpPaHa, BpoHU M He | 060/104KOW, IKpPaHOM, BpoHeN
nsgenus
HUA A CHabXXeHHOro cneLmanbHbIM | UM CHABXKEHHOro cneunanbHbIM
3NEeKTPOAOM 3NEeKTPOAOM
1 1 - 1 npotue 0
-
2 2 1 npotus 2 a)1npotme 2 +0

f &
A

6)2 npotms 1+ 0



;|

a) 1 npotms 2 + 3
6) 2 npotus 1+ 3

a)lnpotme2+3+4
6)2 npotms 1 +3 +4
B)3npotms1+2+4
nnm

a)1+2npotme3+4
6)1+4 npotme 2 + 3
WU NS CUMMETPUYHbIX
Kabenei cBA3un:
a)1+3npotme2+4

a)lnpotme2+3+0
6)2 npotms1+3+0
B)3npotms1+2+0
nnm
a)1+2npowmB3+0
6) 1+3npotus 2 +0

a)lnpotme2+3+4+0
6)2npomB1+3+4+0
B)3npotmB1+2+4+0
r)4npotmel+2+3+0
nnm

a)1+2npowme3+4+0
6)1+4npotme2+3+0
B)1+2+3+4npotms0
WAW ANA CUMMETPUYHbIX Kabeneit
CBA3U:
a)l1+3npomB2+4+0
6)1+2+3+4npotns 0



5 un 6onee

3 n bonee
(nnockni
Kabenb unu
nposoa)

Kaxkan una npoTus Bcex
OCTa/IbHbIX ¥KWA, COeANHEHHbIX
BMecTe

nnm

a) Bce XKuAbl BCEX
HEeYeTHbIX NOBMBOB NPOTUB
BCEX XKW/ BCEX YETHbIX
NoOBMBOB, MPU 3TOM
BHYTPEHHASA XXuUna (UNun XKunbi)
NPUHUMAETCA 3a NepBblIi
NnoBuB;

6) BCe HEYETHbIE Wbl
BCEX NOBUBOB NPOTUB BCEX
YEeTHbIX KW/ BCEX NOBUBOB;

B) B C/lyYae HeYeTHOro
UMCAa ¥KKN B NOBMBAX
AONONIHUTENbHO NepBan Xuna
NPOTMB NOC/NEAHEN B KaXK40M
nosuBe

Bce HeyeTHble Kunbl
MNPOTUB BCEX YETHbIX XXUN

Karkaas »una npoTms Bcex
OCTaNbHbIX XU/, COEAMHEHHbIX
BMecTe ¢ obLLei meTanamyeckon
060104KOM, 3KPAaHOM, BpoHei
WK crieumanbHbIM 3/1EKTPOAOM
WAV BHELUHUMU NPOBOAHUKAMM

nnu

a) BCE XWU/bl BCEX HEYETHbIX
NOBWBOB NPOTUB BCEX XU/ BCEX
YeTHbIX NOBMBOB, NPWU 3TOM
BHYTPEHHASA XUNa (M1n Kunbi)
NPUHUMaETCS 3a NepBblii NOBUB,
obuwas meTannnyeckas
060104Ka, 3KpaH, 6pPoHs nan
CneunanbHblii 9NEKTPOS, - 3a
nocnegHwin NoBmB;

6) BCe HeYETHbIE *KWJbl BCEX
NOBMBOB MNPOTUB BCEX YETHbIX
KW BCEX MOBUBOB, COEANHEHHbIX
c 0bLen meTananmyeckom
060104KOM, 3KPaHOM, bpoHeN
WAW CNeLManbHbIM 3/1EKTPOAOM;

B) B C/ly4ae HEYETHOro
KONMYECTBa KU/ B NOBUBAX
[ONONHUTENIbHO NepBas Xuna
NPOTMB NOCNeAHEN B KaXKA0M
noBuBe, coegMHEHHO ¢ obLuei
MeTa/InYecKkon 060104KON,
3KpaHoM, bpoHei nnm
cneumnanbHbIM 31eKTPOAOM

a) BCe HEYETHbIE XUbl
NPOTUB BCEX YETHbIX XKW,
COeZMHEHHbIX ¢ 0bLen
MeTann4eckon o60104KON,
3KpaHOM, bpoHei nnm
CneLmManbHbIM 3/1EKTPOAOM;

6) BCE YETHbIE }KWU/bl NPOTUB



MHOroXxunbH
bl NapHOW
CKPYTKM

MHOroXxunbH
bl TPOEYHOM
CKPYTKHM

Bce kunbl 1, coegnHEHHble
BMECTe NPOTUB BCEX XKMUA 2,
COeANHEHHbIX BMeCTe

Hunbl Kaxkaon rpynnol,
coegMHeHHble BMecTe, NpoTuB
OCTa/IbHbIX Fpynn,
coefIMHeHHbIX BMmecTe. pynny
YKWUN COCTaBAAOT BCE XKMAbl 1,
coefMHEHHble BMecCTe, BCe
UMbl 2, COBAMHEHHblE
BMECTE, U BCE Wbl 3,
coefMHEeHHble BMecTe

| - cxema ncnbiTaHnAa
nepBoi rpynnbl *XWUN NPOTUB
BTOPOW M TpeTbew rpynn,
COeaMHEHHbIX BMECTE;

Il - aHanormM4yHo, BTOpPaA
rpynna »Xua NnpoTus Nepsoin u
TpeTbel;

Il - TpeTba rpynna »xun
NpoTMB NepBoi U BTOpOM

BCEX HEUETHbIX KU,
coeMHEHHbIX C 0bulel
MeTann4eckon o60104KON,
3KpaHoOM, bpoHei nnm
cneumanbHbIM 3/1eKTPOA0M

Bce »kunbl 1, coeguHEHHbIE
BMECTe, NPOTUB BCEX XKUN 2,
COeAMHEHHbIX BMECTE U C
BHELIHMM 33a3eMNEHHbIM
3N1eKTPOAOM

Hunbl Kaxkaow rpynnbl,
COeaMHeHHble BMecTe, NpoTMB
KU OCTaNbHbIX rpynn,
COEAMHEHHbIX BMECTE U C
BHELUHWUM 333€M/IEHHbIM
3N1EKTPOAOM



10 MHOrounbH
bIA
yeTBEpPOYHOM
CKPYTKM

BmecTe

Bce »unbi 1 n 2, Bce unbi 1 n 2,
coeiMHeHHble BMeCTe, MPOTMB | COeANHEHHbIe BMECTe, MPOTUB
BCeX Xun 3 un 4, coeAnHEHHbIX | Bcex *un 3 n 4, coeguHEHHbIX

BMeCTe, U C BHEWHUM
3a3eM/IEHHbIM 3/1EKTPO40M

OAHO¢a3HOG ncnbiTaTeNlbHOE HanpAXXeHue cneayet NnoAKNA4YaTb K UCNbiITyemMomy Ka6eanow\y n3aennto cornacHoO cxemam Tabn. 1,a Tpex¢a3Hoe - COrnacHoO cxemam
Tabn. la,ecnns HOpMaTMBHO-TeXHW—IECKOﬁ AOKYMEHTaLUMN Ha OTAENIbHbIE BUAbI KabenbHbIX M3,E|,eJ'IMI7I He YyCTaHOB/1EHbI Apyrue Tpe6OBaHMF|.

Cxembl McnblTaHKUA Tpexd)a3HbIM HanpAaxeHnem 3I'IEKT|3W-{€CKOIZ
n3onaynnm KabenbHbIX M3,Cl,eﬂl/ll7l 6es 3KPaHUPOBAHHbIX XXWNN

Tabnuua 1la

Homep
Yucno xun
CXEeMbl KoHCTpyKTMBHanA cxema KabenbHOro
KabenbHor Cnocob NpUNoXKeHUs UCNbITAaTENIbHOIO HaNpPAXKEHNS Cnocob nogkntoyeHusa KabenbHoro nsaenuns
MCnbITaH n3genusa
o nsgenus
msa
1 1 § R J 2 Kaxgaa »xmna npncoegmHeHa K oT4e/ibHbIM

¢$a3am mcnblTaTeIbHON YCTAHOBKM, @ BHELIHUI
3NEKTPOA, K HY/IeBOMY 3aXKUMY



-0~

T R 5 @
0 D O
OO
R § 10’
(D
D@
r R J 0
! 020
0a6
T R §
0 O O

Iy

Oa’
Cal

—oa

Hunbl npucoeamHeHbl K ABym dpaszam
MCNbITaTe/IbHOM YCTAHOBKM, @ BHELIHWUM
3NEKTPOA, K HY/IEBOMY 3aXKUMY

Hunbl npucoeanHeHsl K pazam
MCNbITaTe/IbHOM YCTAaHOBKM, @ BHELIHW
3N1EKTPOA, K HYNEBOMY 3aXKUMY

MpounsBonbHaa HevyeTHasA Kuna,
coeiMHEeHHaA NooYepeHO C KaxkaolM YeTHOM
KUNoM, nogcoegmHeHa K oaHom ¢ase
nCnblTaTe/IbHOM YCTAHOBKM, @ OCTA/IbHbIE }KWUJb,
coefiMHEeHHble BMeCTe, N0OACOEAMHEHDI K APYron
¢$ase ncnbITaTenbHOM YCTaHOBKK, @ BHELLHUM
3/1eKTPOA, K HY/IEBOMY 3aXKUMY



MHoroxumn
bHbIM
(cBbiwe 4
XuUn) c
OAMHapPHbI
MU
Kunamm

MHoroxumn
bHbIM
napHoi
CKPYTKM

=

Bce »Kunbl, pa3geneHHble nooyepesHo Ha
TPW rpynnbl, NPUCOeUHEHDI K OTAE/IbHbIM
¢$asam mcnblTaTe/IbHON YCTAHOBKMU, @ BHELWHUI
3NEKTPOA, K HyIeBOMY 3aXKMmy. B cnyyae
MHOTOMOBMBHbIX KabesbHbIX U34eNnl BCe,
COefiMHEHHble BMeCTe Wbl 1 noBMBa, 3aTem
YKUbl CMEXKHbIX MOBUBOB NPUCOELUHEHDI
nocnenoBaTesibHO K pasam UCNbITaTeNbHOM
YCTaHOBKM, @ BHELUHWIN 3NEKTPOA, K HYIeBOMY
3aXKMMY.

Ecnv umcno »un B nosmBee coctaBnsfeT 3n + 1,
TO NOCNEAHIO XUy NOBMBA NPUCOEAMUHAIOT K
daze, K KOTOPOI NpucoeanHeHa *Kuna 3n - 1

Bce xunbl 1, coegMHEHHbIe BMeCTe, U BCe
KWAbl 2, COEANHEHHbIE BMECTe, NpMUCoeanHEHbI
K $¢asam ucnbiTaTeNIbHOM YCTAHOBKM, @ BHELIHWUM
3N1eKTPO4, K HYyIEBOMY 3aXKNUMY



7 MHoroxmn Bce xunbl 1, coeagMHeEHHbIe BMeCTe, BCe
bHbIM Wbl 2, COEANHEHHbIE BMECTE, U BCE XWU/bl 3,
TpOeyHol coefMHEeHHble BMeCTe, NpucoeamHeHbl K dasam
CKPYTKH MCNbITaTe/IbHOM YCTAHOBKM, @ BHELIHWUI

3/1EKTPOS, K HYNEBOMY 3aXKMMY

8 MHoroxmn Bce coeanHeHHble BMmecTe *unbl 1 n 2 1 Bce
bHbIM coegunHeHHble BMecCTe Xunbl 3 n 4
YyeTBepoYH npucoeauHeHsbl K ¢asam McnbiTaTeIbHOM
OW CKPYTKMU YCTQHOBKM, @ BHELUHWI 3/1eKTPOA K Hy1eBOMY

3aXNUMy

[JonyckaeTtca NnpoBoAuTb UCMbITaHUA TpexdasHOM UCMNbITaTeIbHOM YCTaHOBKOM MO CXemam, YKasaHHbIM B Taba. 1, ucnonb3ys otTaenbHble ¢pasbl YCTaHOBKM.

4.1.2. NMpu UcnbiTaHMM 0AHOdA3HBIM HANPAXKEHNEM M30AALUMMK KabeNbHbIX 34eNniA 04HA KKNa (OAHOXKUABHBIX UM MHOTOMWUIbHbIX KabenbHbIX U3A4enunii) uan rpynna
3NEKTPUYECKU COeAMHEHHDIX KU (MHOTOMKWUAbHbIX KabeNbHbIX U34eNMiA) A0MKHA 6bITb COeMHEHA C BbIBOAOM BbICOKOTO HanpaAXeHMA UCNbITaTeNbHOM YycTaHOBKK. [pyras
XUNa UAKU TPYNNa KW, a Takxe oblasa meTanandeckas 060104Ka, 3KpaH, BpoHA UAK cneunanbHbl 3N1eKTPOA A0XKHbI BbITb COeAMHEHbI SNEKTPUYECKN mexkay coboii U ¢
3a3eM/1IeHHbIM BbIBOAOM YCTaHOBKM.

Mpu HannMumm B Kabene o4HOM NN HECKONbKUX CNeLManbHbIX 3a3eMAAIOLLMX UM HYNEBbIX MU NoCAeAHNe O0MKHbI BbiTb cOeAMHEHbI C 3a3eMNeHHbIM BbIBOAOM
YCTaHOBKMW, €CIN B HOPMATUBHO-TEXHUYECKOM AOKYMEHTaUMM Ha KabenbHble U34eNUA He YKa3aHo, YTO 3TU KWUbl A0NXKHbI 6bITb UCMbITaHbl TEM e HaMNPAMKEeHUEeM, 4YTo U
OCHOBHbIe. MPKN HAaNNYNKN TAKOTO YKa3aHUA KabebHble U3Aenuns A0MKHbI UCMbITbIBATLCA KaK YeTbIPEXKUIbHbIE UM MHOTOMWUbHbIE Kabenn no cxemam 5 1 6 Taba. 1.

4.1.3. UcnbiTaHWne KabenbHbIX N3aenni c obuein metannmyeckon 060104Kol (3KpaHoM), BpoHel, cneuymanbHbIM 31EKTPOAOM AN 6e3 HUX, UMeoLLNX OAHY UK Bonee
OTAENbHO 3KPaHMPOBAHHbIX KW/, AOKHO COOTBETCTBOBATb cxeme 1 Tabn. 2.

Tabnunua 2

CxemMa UCNbITaHWUA 3NEKTPUUECKON U30ALMUM KabeNbHbIX
nsgenni c obuen metannmyecko 060104KOM, IKPaHOM,



6pOHEl71, cneunanbHbIM aN1E€KTPOAOM NN 6e3 Hux, nmerwmnx
OoAHY Unun bonee OTAENNIbHO 3KPAHUPOBAHHDbIX XXUN

Homep Yucno xun
KOHCTpYKTMBHaA cxema
CXembl KabenbHoro Cnocob noaknoveHua KabenbHoro nsaenms
KabenbHOro nsgenus
ncnblTaHUsA nsgenus
1 2 n bonee a) Bce aKpaHMpoBaHHbIE Wbl NPOTMB BCEX

D - 9KPaHMPOBAHHAA }KUNa;

O - o6wan meTannnyeckas
0602104Ka, 3KpaH, bpoHAa nm
CNeunanbHbIN 3N1EKTPOA,
COefMHEHHbIEe C 3a3EM/IEHHbIM
WUCTOYHUKOM HaMpAXKeHus;

H3 - HeaKpaHMPOBaAHHAA KUNQ;
1,2,3,4,5,6,7 - %unbl
KabenbHoro nsgenua

3KpaHoB

6) Bce HeaKpaHMPOBAHHbIE XKWJ/bl BCEX HEYETHbIX
NMOBMBOB NPOTUB BCEX HEIKPAHMPOBAHHDIX KU BCEX
YeTHbIX MOBUBOB, MPY 3TOM BHYTPEHHASA Xuna (unm
YKW/bl) NPUHMMAETCA 3a NepBbIi NOBUB, 06LLLas
meTasinyeckan 060/104Ka, 3KpaH, bpoHa nunu
cneumanbHbIN 31EKTPOA - 32 NocAeAHMN NOBUB

B) Bce HeaKpaHNPOBaHHbIE Wbl NPOTUB BCEX
3KPaHUPOBAHHbIX, COEAUHEHHbIX CO BCEMMU
3KpaHamMu

r) Bce HeaKpaHMpPOBaAHHbIE HEYETHbIE XKWUJbl BCEX
NoBMBOB NPOTUB BCEX HEIKPAHUPOBAHHbIX YETHbIX
KWl BCEX MOBMBOB, COEANHEHHbIX C 0bLLel
MeTanmMyeckon 060104YKON, SKpaHOM, BpoHel Unu
CNeunanbHbIM 3/1EKTPOAOM, NMPU 3TOM
3KPaHMPOBAHHbIE }KWU/bl B HYMEPALMN HE y4acTBYIOT
W MUCNbITaHMIO MO AaHHOM CXeme He noasepratoTcs.
Ecnun B noBMBax 04MHOYHbIE HESKPAHMPOBaHHbIE
KUIbl HAXOAATCA MEXAY ABYMSA 3KPAHNPOBAHHbIMMU
KUIAMU, TO TaKUE XKWUbl B HYMEpPaLUn He
YYaCTBYIOT M UCMbITAaHUIO HEe NoABepratoTCcs

4) Mpy HeYeTHOM YMcne HyMepPOBaHHbIX
HE3KPAHUPOBAHHbIX KW/l B NOBUBE UCMbITbIBAETCA
O0NONHUTENIbHO NepBas Xuna NPoOTUB NocieaHeln B
KaXkJoM NnoBmBe, CoegMHEHHOM ¢ 0bLLeit
meTananyeckoi 060104KoM, aIKpaHOM, BpoHen nnu
cneuunanbHbIM 31eKTPOoA0M. ITO UCMbITaHMe



NPOBOAMUTCA TO/IbKO B C/Iy4ae, EC/IM MeX 4y NepBo
M nocnefHel HeaKPaHUPOBAHHBIMU XUAaMN He
pacrnosioXkeHa no KpanHen mepe oaHa
3KpPaHUPOBAHHAA *KKNa

nnu
BMECTO UCMbITAHWUA MO NOANYHKTaM T, A,
HE3KPaHUPOBAHHbIE XKWJibl B MOBMBAX MOTYT ObITb
MCMbITaHbl COFNAcHO cxeme 7 Taba. 1 no rpynnam,
copeprawmm 6onee ogHOM XKubl U
pasgeneHHbIMU Mmexay coboli oTaeNbHO
3KPaHUPOBAHHbBIMU XUAaMu

2 2 a) a) Mexay BHYTPEHHUM U BHELIHUM
NpPoBOAHMKa z NPOBOAHMKaMM KOAaKCMaNbHbIX Nap

6) MerKay sKkpaHaMM KoaKCMabHbIX Nap npu
HaZMYMM U30NALMM NOBEPX IKPaHa

1 npoTus 2

4 n 6bonee 6)

NPOBOAHMKOB 2 ll

2 npotms 4

MpumedaHue. McnbiTaHMA NPOBOAATCA MO KaxkAomy U3 cnocobos a, 6, B, 1, A.
4.1.4. VicnbiTaHWe CUMMETPUYHbIX YETBEPOK KOaKCUaNbHbIX MarMcTpasabHbix Kabenei A0MKHO COOTBETCTBOBATL Cxeme 6 Tab1. 1, a KoakcuanbHbIX Nap - cxeme 2 Taba.

4.1.5. VcnbiTaHWe 3aLMTHbIX MOKPOBOB KabesbHbIX U34eAnit A0MKHO COOTBETCTBOBaTb cxeme 1 Tabn. 3.
Tabnuua 3

Cxema McnbITaHWUA 3aWMTHbIX NOKpPOBOB KabenbHbIX M3,£l,e}'IMl71



Homep Yucno xun
KOHCTpYKTMBHaA cxema
CXembl KabenbHoro Cnocob noakntoveHua KabenbHoro nsaenms
KabenbHOro nsgenus
ncnblTaHUA nsgenus
1 v 6onee a) Mpu UcnbITaHUM HanNpPsAXKeHMEM 3aLMUTHbIX

1 - Bce *Knnbl KabenbHoOro
usgenus; 2 - obwan
MeTannmyeckas 060104Ka
(3KpaH); 3 - BHYTpeHHMe
3alWNTHbIE NOKPOBbI; 4 - BPOHA; 5 -
HapY*KHble 3aLLUTHbIE MOKPOBbI

NMOKPOBOB UM MX YaCTEMN, PACMONOKEHHbIX MeEXAY
MeTanmMyeckon 060/104KOM (3KpaHOM) 1 BpoHeld,
BCE ¥KWU/bl KabeNIbHOro U3AeNnaA LO0NKHbI ObITb
coeAMHeHbl c 060104KOM (3KPaHOM) U BbIBOAOM
BbICOKOIO HanpsXeHna UCMbITaTeNbHOM YCTaHOBKM,
a 6poHA Ao0MKHA BbITb COeAMHEHa C 3a3eMIEHHbIM
BbIBOAOM MCMbITaTe/IbHOM YCTaHOBKM - 1 + 2 npoTmB
4+0

6) MpY UCNbITaHUM HaNPAXKEHNEM 3aLUTHbIX
NMOKPOBOB UK UX YaCTel, PacrnoNOXKEHHbIX NOBEPX
MeTanmMyeckon 060104KM (MpU OTCYTCTBUM BPOHM),
BCe Wbl KabenbHOro u3aenma AoNXHbl ObiTb
coeflMHeHbl ¢ 0bLlel meTannmyeckon 060104Kon
(3KpaHOM) 1 BbIBOAOM BbICOKOIO HanpsaKeHus
NCNbITaTe/IbHOM YCTAaHOBKM, a crneumanbHbIi
3N1eKTPOA, A0NKEH BblTb COEANHEH C 3a3EM/IEHHbIM
BbIBOAOM MCMbITaTe/IbHOW YCTaHOBKM - 1 + 2 npoTuBs
CNeunanbHOro afiekTpoaa

8) Mpu UCMbITaHMM HaNPAXKEHNEM 3aLUUTHbIX
MOKPOBOB UM MX YaCTEMN, PACNONOXKEHHbIX NOBEPX
6pOoHU, BCE *KMNbl KabeNbHOro N3aenna LONKHbI
ObITb COeAMHEHDI C 06Lel MeTann4yeckom
060/104YKOI (3KpaHOM), BpoHel 1 BbIBOAOM
BbICOKOI0O HanpsXeHna UCMbITaTeNbHOM YCTaHOBKM,
a cneuMasnbHbIl 1IEKTPOA AONKEH BbITb COeANHEH
C 3a3eM/IeHHbIM BbIBOAOM UCMbITaTE/IbHOM
YCTaHOBKM - 1 + 2 + 4 npoTUB cneLmnanbHOro
3NeKTpoaa



4.1.6. 3HayeHMne UCMNbITaTe/IbHOIO HAMPAMXKEHWUSA, a TAKKe NPOAOIKUTENBHOCTL BblAEPKKM KabeNbHOro
n3Zenusa nog, HanpsKeHWem [O0/KHbl ObiTb YKa3aHbl B HOPMATMBHO-TEXHUYECKOW LOKYMEHTALMU Ha
KabenbHble nsgenus.

4.1.7. NoACHEHMA K CXeMaM WCMbITaHWUA 3/EKTPUYECKOM M30NALMM KabenbHbIX U3LEeNUN, a TaKke
NOACHEHMSA K BbIBOPY 3HAUYEHUA UCMbITAaTENIbHOTO HANPAXKEHWUA AaHbl B [TPUNOKEHUM.

4.1.8. MNpun UcnbITaHUM NEePBOHAYaNbHO NPUNOXKEHHOE 3HAYEHUE HaNPAXKEHUA He AOJI}KHO COCTaBAATb
b6onee 40% 3Ha4YeHWs UCNbITaTeNbHOro HanpsxeHusa. Mpu noaveme oT 40 pgo 100% 3HayeHun
MCNbITAaTENIbHOTO HANPAMKEHWA CKOPOCTb MNoAbema He AOo/MKHa b6biTb 6onee 1 KB/c pgna 3HauveHwid
UCNbITaTENIbHOTO HanpsKeHna Ao 60 KB BkAlouMTenbHO M 6osiee 2 KB/c A4nA 3HaYeHU UCNbITaTeNbHOMO
HanpaxeHua cebiwe 60 KB.

JonycKaeTca Ana 3HayeHMM MCNbITaTe/IbHOro HanpaxeHus cebllwe 200 KB, 4ToObl NepBOHayYasbHO
NPUNOXKEHHOE 3HAYEeHWEe HANPAXKEHUA He cocTaBnsano bonee 75% 3HAYEHUA UCMbITAaTE/IbHOFO HaNPSAXKeHUs,
a CKOpOCTb Nogbema He cocTasiana bonee 2% 3HaYEHUA UCNbITaTeNIbHOrO HanpsxXeHnsa B 1 c.

4.1.9. 3HayeHMne UCNbITaTeENbHOMO HAaNPAXKEeHUA caeayeT NoALEPKMBATL C 4OMNYCTUMbIM OTKNOHEHUEM
+/- 5% B TeYEeHMe UCNbITaHMUA.

4.1.10. MNpu onpeneneHUn KpPaTKOBPEMEHHOTO MNPOOUBHOIO HanpaAXKeHua Mn30nAuMM KabenbHbIX
n3ae/ MM HanpsiKeHne A0MKHO NAABHO NOBbIWATbCA A0 Npobon 3a Bpemsa oT 5 4o 60 c.

4.1.11. CHAaTHe HanpsaxeHua 10 40% 3HayeHUA UCMbITaTe/IbHOTO HAaNPAXEHUA A0/KHO NPOM3BOANTLCA
NaBHO Npu Nt06OM CKOPOCTU, NOC/E YETO YCTAHOBKA MOXKET ObITb OTK/IHOYEHA.

4.1.12. MpK UCNBbITAHUN NOCTOAHHbBIM HaMpPAXEeHWEM 3a3eMNAIOT OTPULATENbHBIN MOMOC YCTaHOBKM,
€C/IM B HOPMATUBHO-TEXHUYECKOM JOKYMEHTALMM HA KabesibHble U3Aenns HeT Apyrnx TpeboBaHui.

4.2. UcnblTaHWe MMMNYAbCHbIM HanpsaXKeHnem

4.2.1. Ucnbityemoe KabenbHoe usgenne (ecam B HOPMATMBHO-TEXHWYECKOW [AOKYMEHTAUMM Ha
KabenbHble U3genna HeT Apyrux TpeboBaHWUI) cneayeT NoABEPrHYTb AEUCTBUIO HOPMA/bHbBIX NOAHbIX 10
MMMYNbCOB MNONOXKUTENBHOW NONAPHOCTM M 10 MMNYNbCOB OTPULLATENbHOW NONAPHOCTM, @ 3aTEM UCMbITaHUIO
nepemeHHbIM HanpseHuem. MPoMeKYTOK BPEMEHU MeXAy WUMMYNbCamMU OAMHAKOBOM NONAPHOCTU He
[0/IKeH npesblwaTb 120 c.

4.2.2. AMNANTYAY MMMY/bCa U 3HAYEHME UCMNbITaTENIbHOIO HANPAXEHWA, a TaKXKe YCN0oBUA NpoBeaeHunn
MCMbITaHWA YCTAHABAMBAIOT B HOPMATUBHO-TEXHUYECKOM SOKYMEHTaLMN Ha KabenbHble nsgenus.

4.3. UcnblTaHMe HanpAaXeHMem Ha Npoxo4,

4.3.1. NnKoBoe 3Ha4YeHNE UCNbITAaTENIbHOIO HANPAXEHUA AOKHO COOTBETCTBOBATbL YCTAHOBJEHHOMY B
HOPMaTUBHO-TEXHMYECKON AOKYMEHTALMM HA KabesbHble U3genus.

4.3.2. NnKoBOE 3HAYeHWEe UCMNbITaTeIbHOrO HaNpAXeHuA cneayeTt NoaaepXmBaTb C A0MNYCKaeMbIM
OTKNOHEeHUeM +/- 5% B TeYeHne BCero UCMbITaHUA.

4.3.3. nvHa aneKkTpoaa | B mmannmeTpax AosxKHa obecneuymBaTb BpeMaA NPUIOKEHUA HaNpPAXKeHUA K
NCNbITyeMon n3onauum, 06o104Ke AN 3alUTHOMY WaHTy He meHee 0,06 c; | BbluncastoT no opmyne

|=60-v,

roe vV - MakcMmasibHas NMHeHan CKOPOCTb MPOXOXKAEHUA Yepes 3/1eKTPOoa U30MPOBaAHHOMN Usbl,
060/104KM MM 3aLUTHOTO LWIaHra, m/c.

[NA 3KCTPY3UOHHbIX JMHWUIA C SIMHEMHOW CKOPOCTbio cBbiwe 10 m/c AonycKaetcs MChno/ib30BaTb
3/1eKTPOA, 06ecneymBaioWmnin BPEMA NPUNOMKEHUA UCMbITAaTE/IbHOrO HAMPAMEHUA K UCMbITYEMOI U308 MM
He meHee 0,002 ¢ Npu UCMNO/Ib30BaHMM YCTaHOBKM, 0becrneymBaltoLLLEel 3a 3TO BpemMsA He MeHee Tpex Nepuoaos
MCNbITAaTE/IbHOTO HaMPAMKEHWA, @ TaKXKe CUTHAIN3aLUMIo U perncTpaumio npoboes, MMeLWUX 41UTeNbHOCTb

2-10™ v 6onee.

4.4. ObpaboTKa pe3ynbTaToB

4.4.1. KabenbHble M34enMA CUYMTAOT BbIAEPXKABLWMMKU UCNbiTaHMe no nn. 4.1 u 4.2, ecan npwu
UCMNbITaHUN He NPOU30LWI0 NPobosA M30NALUUKN, 0BONOUYKM UM 3aLUTHOTO LWAHra. MNpu BO3HUKHOBEHUM
npo6os Ha pasgenaHHOM KOHLe Kabena unum B KoHLeBol mydTe (3agenke) ucnbityemoe KabenbHoe usaenue
DOMKHO BbITb BHOBb pa3fienaHo Uan cHab»KeHo KoHuUeBol mydTol (3a4enKoi) U UCNbITaHWE AONXKHO 6bITb
NpoBeLEHO NMOBTOPHO B COOTBETCTBUM C TpeHOBAHMAMM HACTOALLErO CTaHAAPTA.

4.4.2. N3onaunto, 060104KY MM 3aLUMUTHDBIW LWAAHT CYMTAIOT BblAEPMKABLIMMM UCMbITaHWe Mo n. 4.3,
€C/IM Noce UCNbITaHMA B U301ALUKN, 06010UKE UM 3aLLMTHOM LIAAHTe OTCYTCTBYHOT MecTa Npoboes.

5. TPEBOBAHWA BE3OMACHOCTH

5.1. 3I'IEKTpVI‘-IeCKl/16 NCNbITaHUSA KabesbHbIX M3,£I,€J'IMI7I AO0J/IXKHbI MPONU3BOAUTLCA B COOTBETCTBUU C
,D,emCTBYPOU.LMMM npasuiamum TEXHUYECKOW 3KCNAyaTauynnm 3NeKTPOyCTaHOBOK FIOTpe6l/1Teﬂel7l 1 npasuiamu



TEXHWKKM 6e30MacHOCTM NPW IKCMNYyaTaL MM 3/1EKTPOYCTaHOBOK NoTpebutenei.

5.2. NcnbiTaTeNbHble YCTAHOBKM A0KHbI ObITb BbINOAHEHbI B cooTBeTcTBMM ¢ TOCT 12.2.003-91, FOCT
12.2.007.0-75 v AeACTBYOLWMMMN NPaBMUIAMKN YCTPONCTB SNEKTPOYCTAHOBOK.

(MU3meHeHHan pegakums, N3m. N 2).

5.3. UcnbiTaHWe HanpAarKeHMem Ha Npoxos,

5.3.1. UcnbiTyemaa M301MPOBaHHAA XWaa AOMAXKHA OblTb 3aMpas/jieHa B 3/1EKTPOA M 3a3eM/ieHa Ha
oTAAWeEM W MPUEMHOM YCTPOMCTBAX B COOTBETCTBMM C TpeboBaHMAMM HOPMATUBHO-TEXHUYECKOWM
OOKYMEHTaLUMK, yTBEPKAEHHOM B YCTAaHOB/IEHHOM NOPALKE.

5.3.2. Kopnyc 1cnblTaTeNlbHON YCTAaHOBKU A0/KEH ObiTb 3a3eMseH. Y OT/IMYHbIX OT 3BYKOYACTOTHbIX
OBepLbl BbICOKOBOJIbTHOrO 6/10Ka A0/KHbI UMETb B/IOKMPOBKY M 3anMpaTbcs.

5.3.3. WUcnbiTaTenbHble YCTaHOBKM AOJ/XKHbl  ObiTb  06OpPYyAOBaHbl 3BYKOBOW MAM  CBETOBOMA
CUTHa/IM3aUMen, yKasbiBaloLwen Ha Npoboit U30AALUN UCTIBITYEMOTO U3AENNA.

5.3.1-5.3.3. (U3meHeHHasn pegakuma, Uam. N 2).

5.3.4. BaHHOYKM 15 NANKM TOKONPOBOAALLMX KU JONKHbI ObITb HaAEKHO 3aKpensieHbl, 3a3eM/IeHbI
N 060pyA0BaHbI MECTHOM BbITAXXHON BEHTUNALMEN.

5.3.5. Ha pabouymx mecTtax y McnbiTaTe/IbHbIX YCTAHOBOK, OT/IMYHbIX OT 3BYKOYACTOTHbIX, A0/KHbl 6bITb
YNIOXKEHbl  ANINEKTPUYECKME KOBPUKK; paboTalolwme [o/xKHbl  OblTb  obecneyeHbl cpencTBamum
UHAMBUAYANbHON 3aLLMTbI U CNELNAbHBIMU U30NALNMOHHBIMU Kannbpamm.

5.3.6. He gonyckaeTca noAs/ieHMe BAarn y UCMNbITaTe/IbHOM YCTAHOBKM Ha AM3/IEKTPUYECKOM KOBPUKE,
a TaKKe Ha UCMbITyeMOM U3aeNunn.

5.3.7.  WcnbiTaTenbHble  YCTAaHOBKWM,  OT/IMYHble  OT  3BYKOYACTOTHbIX,  AOJIKHbl  MMETb
3NEKTPOONOKMPOBKY, KOTOPAA OTK/OYAET BbICOKOBO/IbTHbIN TPAHCHOPMATOP, EC/IN TOKOMPOBOAALLAA KMUAa
He 3a3emsieHa uan obopsaHa.

5.3.8. K paboTe Ha UCMbITaTeNbHbIX YCTAHOBKAX, OTIMYHbIX OT 3BYKOYACTOTHbIX, AOMYCKAOTCA N3,
umetowme Il KBanndmKaumMoHHYyo rpynny.

5.3.5-5.3.8. (U3meHeHHan pegakums, U3m. N 2).

MpunoxeHune
0ObA3aTenbHoe

NOACHEHWMA K CXEMAM UCTbITAHUA 3/IEKTPUYECKOM
N301ALNU KABE/TbHbIX U3AE/TNIA

Cxema 6 Tabn. 1 HacToALWero cTaHAapTa

1. KOHCTPYKTMBHAA cCXxema MHOTOXWIbHOTo KabesbHOro n3aenns, COCTOALLErO U3 HE3KPAHMPOBAHHbIX
WA, yKasaHa Ha ueprT. 1.

a, 6, B- cnocobbl NOAKNKOYEHNA, NO KOTOPbIM U30NAUNA KU
noasepraeTca UCNbiTaHUAM.

Yept. 1



2. Mo cnoco6y NOAKNKOYEHNA a WUCMbITAHUIO nNoAaBeprakloT M3onAUuUto Ka)K,CI,OI‘;I XWUnbl TONbKO B
HanpaB/1eHNAX COCEAHUX KU B NpUNeralownx Apyr K 4pyry nosmBax.

3. Mo cnoco6y NoAKNHOYEHNA 6 ucCnbITaHWUIO noasepraroT mnsonauuto Kamp,oﬁ XWnbl TONbKO B
HanpaB/1eHNAX COCEAHUX KU B Npeaenax KaxXa0oro nosmsa.

4, Mpu HeyeTHOM YnC/ie }KMN B NOBMBAX NEpBas N NOCNEOHAA XWUJbl B KaXKA0M NOBUBE MNOAYYAOT NPU
Hymepauunn HeyeTHble HOMepa U no cnoc06y NoAKNHOYEHUNA 6 OKasblBalOTCA HE WCMbITaHHbIMWU MO
OTHOLWEHWUIO K APYT K 4pyry, n0O3TOMY TDE6YETCFI AONO/HUTENIbHOE UCNbITaHUE NO cnoco6y NOAKNHOYEHNA B.

Cxema 1 Tab1. 2 HacToALLEro cTaHAapTa

5. 06Wan KOHCTPYKTMBHAA CXemMa MHOMOXMU/bHOrO KabenbHOro wu3genvsa, CoAeprKaliero
HE3KPaHMPOBaHHbIE U OTAE/NbHO IKPAHMPOBAHHbIE XW/Ibl, yKa3aHa Ha YyepT. 2.

©
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P SRy

H3 - HeaKpaHMpPOBaHHaAA KUNa;
3 - oTAENbHO 3KPaHUPOBaHHaA KUNa;
a, 6, B, I - CNOCOBbI MOAKNOYEHMS, MO KOTOPbIM M30AALMA
WA NoABepraeTca UCMbITaHUAM.

Yepr. 2

6. Mo cnocoby NoaKAOYEeHMA a UCMbITAaHMIO NOLBEPratoT TONbKO N30AALMIO KaXKa0M SKPaHMPOBAHHOM
XUNbI.

7.Mo cnocoby nogKatoueHus 6 NcnbiTaHUIO NOABEPTAOT U30ALMIO KaXKA0N HESKPAHUPOBAHHOM XKUbI
TONbKO B HanpaB/EHUAX COCEAHNX HEIKPAHMPOBAHHbIX XKW B MPUAETrAIOLLNX APYT K APYrYy NOBMBAX.

8. Mo cnocoby NogKAOYEeHMA B UCMbITAHUIO MOABEPratOT U30/IALMIO KaXKA0N HESKPAHUPOBAHHOM KUbI
TO/IbKO B HaMnpaB/IeHUAX 3KPAHOB OTAE/IbHO SKPAaHUPOBAHHbBIX XU U 06LLEro sKpaHa.

9. Mo cnocoby NOAKNOYEHUSA T UCMIBITAHWIO NOABEPratOT U30NALMIO KaXKA,0M HEIKPAHUPOBAHHOM KUJbl
TO/IbKO B HaMNpaB/EHWNAX COCEAHUX HEIKPAHMPOBAHHbIX KW/ B Npeaeniax Kaxaoro nos1sa.

OTAeNbHO 3KPaHUPOBAHHbIE KU/bl MPU 3TOM U3 HYMEPaLUKN UCKIOYAKOTCA, MOCKONIbKY UX U301AUMS
MCMbITaHa Mo CNocoby NoAKAOYEeHUA a.

OAMHaKoBble HEIKPAHUPOBAHHbBIE KW/bl, HAXOAALLMECA MEXAY ABYMA OTAE/bHO 3KPAHUPOBAHHbIMM
KUAAaMKU, U3 HYMEepaLMM WMCKAKOYAOTCA, MOCKOJIbKY WX M30AAUMS B COOTBETCTBYIOWMX HamnpaBAeHUAX
MCMbITaHa Mo CNocoby NoAKAOYEHUA B.

10. MpX HEYETHOM YMCIE HYMEPOBAHHbLIX HESKPAHUPOBAHHbIX KM B MOBUBAX NepBas M NocnegHss
XW/bl B KaXKA0M NOBMBE MOJYYatoT NPU HymepaLMm HeYeTHble HOMepa M Mo cnocoby NOAKAYEHUA I MOTYT
OKa3aTbCA He UCMbITaHHbIMM NO OTHOLLIEHUIO APYT K APYrY, NO3TOMY MOXET NoTpeb0oBaTbCA AOMNOAHUTENBHOE
UCMbITaHWe C NOAKAYeHMEM no cnocoby A. Ecnnm Hymepaumio HayaTb C HESIKPAHUPOBAHHOW KWAbI,
npuaeratolert K OTAENbHO 3SKPaHUMPOBAHHOW XWae, TO AOMOJHUTENbHOE UCMbiTaHMe no crnocoby
NOAKMOYEHUA [ He TpebyeTcs, NOCKOAbKY NepBad U NOCAEOHAA Wbl UCMbITaHbl B COOTBETCTBYHOLLMX
HanpaB/eHUAX No cnocoby NoAKNOYEHNA B.

11. Tpynnbl HE3KPaHMPOBAHHBIX KW/, PACMNONIOMKEHHbIE MeXAYy OTAE/NbHO 3SKPaHUPOBAHHbLIMMU
KUNnamu, nofobHbl NAOCKMM KabenbHbIM M34enMAM, NOSTOMY M30MAUMA HEIKPAHMPOBAHHbLIX KU B
HanpaB/eHUAX COCeOHUX XU B Npeaenax KarKAoro MoBMBa MOMKET OblTb MCMblTaHA He no crnocobam
NOAKNIOUYEHUA T U 4, a No cxeme 7 Tabn. 1, oTHOCAWENCA K NIOCKUM KabelbHbIM U34eNUAM.



12. B HOPMaTMBHO-TEXHUYECKOW AOKYMEHTaALMU Ha KabenbHble U3A4ennsa 3HauyeHMA UCMbITaTeNbHbIX
HanpPAMeHUN AONXKHbI YCTaHABANMBATLCA C YYETOM TOro 06CTOATENbCTBA, YTO NPU UCMbITAHMAX NO cnocobam
NOAK/IOUYEHNA @ U B BO3AENCTBUIO UCMbITATE/IbHOIO HaNpsAXKeHMA NoABEPratoT U30NALMIO KU OANHAPHOMN
TO/NLWLMHBI, @ No cnocobam noAxkAYeHUA 6, T 1 4 - U30NALMIO KU ABONHOM TONLNHDI.

13. Ecnn obwmii sKpaH KabenbHOro M3genusa HaNoMKeH HenocpeacTBeHHO (6e3 cnos NosicHOW Mau
OPYroi NPOMENKYTOUYHON M301ALMKU) MOBEPX CKPYYEHHbIX KWA, TO MNPU WUCMbITAaHUM W NO crnocoby
NOAK/IOYEHUA T, A TaKKe Mo cxeme 6 Tabn. 1 (cnocob noakntoueHmna 6) N3oaALMA KU OAUHAPHOM TONLLMHDI
BHELHEro NoBMBa MOMET MoABEPraTbCA BO34ENCTBUIO UCMbITATE/NIbHOIO HaMNPAMEHUs, PacCYUTAHHOIO Ha
N30N5ALUMI0 ABOMHOW TONLLMHDI.

B aTom cnyyae mcnbiTaHWe No cnocoby NoAKAYeHUa I Uan no cxeme 6 (cnocob nogxnoyeHus 6)
OOJIKHO 6bITb NpOBeAEeHO pa3aesibHO B Ba NpUeMa:

MCMbITaHWE BCEX KU/ BHELLUHEro NoBMBa NPOTUB 0BLLEro 3KpaHa;

MCMbITaHUE BCEX KMA NO Cnocoby noakAoYeHUAa T UaM no cxeme 6 (cnocob noaknoyeHus 6) c
npucoeguHEeHNEM BHELLHEro NOBMBA K 06LW,eMy 3KpaHy.

14. Mpu ncnbiTaHUAX MO cnocobam NOAKAUYEHUA 6, T U A 3KPaHbl OTAE/bHO 3KPAHUPOBAHHbIX XU He
OONXKHbI ObiTb coeauHeHbl ¢ obLlen meTannnyecko ob60/04YKOM, SKpaHOM, BPOHEN UAM cneunanbHbIm
3N1eKTPOAOM, 4YTODBbl UCNbITaTeNbHOE Hanps)eHue, NpUKAaablBaemMoe K [BOMHOW TOJMLIMUHE M30NALUM
HE3KPaHUPOBAHHbIX W/, HE 0Ka3a/10Cb NPUNONKEHHbBIM OJHOBPEMEHHO K OAMHAPHOM TOLLMHE U30NALUN
HEKOTOPbIX U3 3TUX KWUJI, NPUNETAOLWUX K OTAENbHO 3KPaHUPOBAHHbIM KUAaM.




