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Pe3rome

B nanHO#1 PexoMeHmaImm onpeaensroTcs TpeOoBaHMs K CTOMKOCTH U MPOIIETyPhl UCTIBITAHUS 000PYI0BaHUS
AJIEKTPOCBSI3U, YCTAHOBJICHHOTO B IIEHTPE AJIEKTPOCBS3H.

[lepenanpspkeHUs M CBEPXTOKH, paccMaTpHBaeMble B JaHHOW PexkomeHZanuy, BKIIOYAIOT HMITYJIbCHBIC
HanpspKeHMs!, BO3HUKAIOIINE BCIEACTBHE Pa3psA0B MOJHUM HEMOCPEICTBEHHO B JMHEHHBIX COOPYKEHMSIX
WA BOJM3M HUX, KPAaTKOCPOUHBIX HABOJOK OT PACIIONIOKEHHBIX PSIOM CHUJIOBBIX JIMHUHM MEPEMEHHOT0 TOKa
WIN DIEKTPUPHUIUPOBAHHBIX YKEIE3HOJOPOKHBIX CHUCTEM, IOBBINICHUS TOTCHIUANA OTHOCHTENBHO 3EMIIH
BCJIEACTBUE COOS B CHUCTEME SHEPrONUTAHUS, 3aMBIKAHUS MEXKIY JHMHUSIMH 3JIEKTPOCBS3H U CHUIOBBIMHU
JVHUSIMH, a TaKKe B pe3yJbTare dneKkTpocTatnueckux paspsnos (ESD). McrounnkoM nepeHanpshkeHUi BO
BHYTPEHHHUX JMHMAX SIBISETCS, KaK MPaBUJIO, WHAYKTHBHAS CBS3b, BBI3BAHHAs TOKOM MOJHHHU OJIN3KHX
Pas3psAa0B WM TOKOM MOJIHUH, TIPOBEICHHBIM PACHOI0KEHHBIMH MOOIN30CTH MPOBOIHUKAMH.

Haunbonee cymiecTBeHHbIE M3MEHEHHS, BHECCHHBIC B JaHHYI0O PeKOMEHIAIWIO MO CpPaBHEHWIO C Bepcuei
2000 roxa:

J 3aMeHa MPOJOJIBHOTO HCIBITAHUS MCTIBITAHUEM IIOPT—3E€MIIS;

o BBEJICHNE BHEITHETO MTOPTa B UCIBITAHUE TTOPTA;

o nobaBieHne TpeOOBaHWH K BHYTpeHHEMY mopty u3 Pexomengannn MCO-T K.41.
Hcrounuk

Pexomennauus MCO-T K.20 yteepxknena 29 urons 2003 rona 5-it UccnenoBarensckoil komuccueid MCO-T
(2001-2004 TT.) B COOTBETCTBHH C TPOIIETYPOii, U310xkeHHOH B Pexomengannn MCO-T A.S.
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IMPEINCJIOBUE

MexayHapoaHsId coro3  anekTpocBsizn  (MCD) sBusercs CHeNMaNM3WPOBAaHHBIM  yupexkaeHneMm OpraHu3anuu
OO0benuuenHplx Haruit B oOmactu anektpocBsizu. CekTop cTaHmapTu3anmuu dyektpocBsizu MCD (MCD-T) —
noctostHEEIA oprad MC3. MCO-T oTBewaeT 3a u3ydeHHE TEXHUYECKUX, SKCIUTYaTallMOHHBIX U TapU(HBIX BOIPOCOB U
3a BBIMMYCK PeKkoMEHaIil 10 HUM C IEJIbI0 CTaHAaPTH3AIMHN JICKTPOCBSI3H Ha BCEMUPHOI OCHOBE.

BceemupHas accamOiiess mo cranaaptusanuu 3ekTpockszu (BACD), koTopas MpPOBOAMTCS KaxIble YETHIpE TOAa,
ompejenser TeMbl s uzydeHus: HccnenoBartenbckumu komuccusmu MCD-T, koTopble, B CBOI0O OYepenb,
BBIpa0aTHIBAIOT PEKOMEHIAINY 110 3TUM TEMaM.

VYrepxnenue Pexomenganuit MCO-T ocymiecTBisieTcss B COOTBETCTBUU € MPOLEAYPOIl, n3noxkeHHo! B Pesomronuu 1
BACO.

B HekoTOphIX o0macTsaX WHPOPMALMOHHBIX TEXHOJOTHH, KOTOpBIE BXOAAT B KomrereHnuto MCO-T, HeoOXomumebre
CTaHIAPTHI pa3pabaTHIBAIOTCS Ha 0cHOBE coTpyaHndectBa ¢ UCO nu MOK.

I[MTPUMEYAHUNE

B mHacrosmelt Pexkomenmanum TepMmuH "aaMHHHCTpauus'" HCHOJB3YyeTCS JUIS KPaTKOCTH M 00O03HAyaeT Kak
aJIMUHHUCTPALIMIO AIEKTPOCBS3H, TaK U MPU3HAHHYIO SKCIUTyaTallHOHHYIO OpraHU3aIHIo.

CooTBeTCTBHUE MOJIOKEHUSAM JaHHON Pexomenpanuu siBisieTcs: J00poBoJIbHBIM AenoM. OnHako B PekoMeHanuu MoryT
COZIEpIKaThCs ONpeIeNICHHbIE 00s3aTeNIbHbIEe OJI0KEHHUS (U1l 00eceYeH s, HalpuMep, BO3MOXKHOCTH B3aUMO/ICHCTBUS
WIN TIPUMEHUMOCTH), M TOTJja COOTBETCTBHE JaHHOW PekoMeHmalny JOCTUTaeTcsi B TOM Cllydae, €CIIM BBINOIHAIOTCS
BCE 3TH 00s3aTesIbHbIe MoJ0XKeHus. J{is BeIpakeHus TpeboBaHUi ucronb3ytores ciosa "shall" ("nomxen", "o0s3an")
WIA HEKOTOpBIE APYTHe OOs3BIBAIOIINE TEPMUHBI, Takue Kak "must" ("mommkeH"), a TakkKe WX OTPHIATEIHHBIC
9KBHBAJICHTHI. VICIIONb30BaHNE TaKHX CJIOB HE MPEAIOJIaraeT, YTo COOTBETCTBHE AaHHOW PexomeHnmauuu tpedyercs ot
KaXXJI0O¥ CTOPOHBI.

[IPABA UHTEJUIEKTY AJIbHO COBCTBEHHOCTH

MCD oOparaeT BHUMaHHE Ha TO, YTO MPAKTHYECKOE NMPHUMEHEHWE WM peanu3alus 3Tod PexoMeHIauuu MoXer
BKJIFOUYATh MCIIOJIb30BaHUE 3asBJICHHOIO MPaBa MHTEIUIEKTYalIbHOM coocTBeHHOCTH. MCD He 3aHUMaeT Kakyro Obl TO HU
ObUI0 TIO3ULMIO OTHOCHUTEIBHO MOJTBEPXkICHHS, OOOCHOBAaHHOCTM WJIM TPUMEHHMOCTH 3asBJICHHBIX HpaB
WHTEIJIEKTYyaJIbHOW COOCTBEHHOCTH, HE3aBUCHMO OT TOIO, OTCTaWBalOTCA JM OHM wieHamu MCD wimm apyrumu
CTOpPOHAMH BHE NpoLecca NOAr0TOBKY PexoMenpanum.

Ha wMomenT yTBepxkmeHus Hacrosmeidl Pexomenpmammum MCD He MONMyYnn W3BEMCHHS 00 WHTEIUIEKTyallbHON
COOCTBEHHOCTH, 3aIUIIEHHON MMaTeHTaMH, KOTOPBIE MOTYT MOTPEOOBaTHCS IS peaim3alud 3Toi PekomeHmanmu.
OpHako Te, KTo OyAeT MpUMEHATh PeKOMeHIAIuio, JOJDKHBI MMETh B BHIY, YTO ITO MOXET HE OTpakaTh CaMylo
MOCIIEHIO HH(GOPMAIHIO, ¥ TOITOMY UM HACTOSITEIbHO PEKOMEHIyeTCsl 00paliaThes K aTeHTHOH 6a3e nanHbix BCO.

© MCD 2004

Bce npaBa coxpanenbl. Hukakast 4acThb JaHHOHM MyOIMKAIMU HE MOXET ObITh BOCIIPOU3BE/IEHA C TIOMOILBI0 KAKHX-TH00
cpencTB 6e3 MUChbMEHHOTO paspemnieHus MCD.
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Pexomengamusa MCI-T K.20

CTOMKOCTH YCTAHOBJIEHHOT0 B LIEHTPeE 3J1eKTPOCBSA3H
000py10BaHUS K NepPeHANPSI:KeHUAM H CBEPXTOKAM

1 Oo6saacTh npuMeHeHust

Hacrosimass Pexomenpmanus ycTaHaBiuMBaeT TpeOOBaHUS K CTOMKOCTH H MPOIEAYpHl HCHBITAHUN
MIPUMEHUTEIIEHO K 000PYIOBAHUIO, YCTAHOBICHHOMY B IIEHTPE DJICKTPOCBSI3H, TN 3a3€MIICHUE, COSIMHCHIE
U yKJaiKa kabens Mexay O6jJokamMu 000OpyIOBaHMS BBIOJHEHHI B COOTBETCTBUU ¢ Pexomennarueinr MCO-T
K.27. JlanHas PexomeHjanus TpUMEHMMa KaK K BHEIIHUM, TaK M K BHYTPEHHUM TmopTaMm. bazoBas
Pexomenmanus MCO-T K.44 (MeToguka W CXEMBI MCIBITAHUH) SBISICTCS HEOTHEMIIEMOM YacThiO JTaHHOU
Pexomennauuu. Ee cnenyer paccmatpuBats BMecte ¢ Pekomennanuamu MCO-T K.11, K.39 u K.46.

2 CcblLIKH

Huxecnenyromme Pexomenmannn MCO-T u apyrue crpaBOYHBIE MaTepHaNIbl COJIEpXkaT ITOJO0KEHUS,
KOTOpBIE MyTeM CCBHUIOK Ha HUX B JIAaHHOM TeKCTe 00pa3yroT MojioKeHHs HacTosuled Pexomennmaruu. Ha
MOMEHT IyOJIMKalMU yKa3aHHbIE W3JaHus ObLIM JeiicTByromuMy. Bee PexoMenpaim u fpyrue HCTOUHUKI
SIBIIAIOTCA TPEAMETOM IEPECMOTpa; IMO3TOMY IMOJB30BaTENAM JaHHOW PexoMmeHmamuu mpeiaraercs
pPaccMOTPETh BO3MOXKHOCTh TNPUMEHEHHSA MOCIEOHEr0 W3AaHHA PekoMeHOauMi M JOpYyrHX CCBIIOK,
nepevrcieHHbIX Hiwke. [lepedyens neiicTByromux Ha TeKymuii MoMeHT Pexomenpanuit MCO-T myOnukyercst
perymnspHo. Ccbulka Ha JOKyMEHT, INpHBEIEHHBIH B Hacrosmed Pexomennmanuu, He NpUAaeT eMy Kak
OTZEIBbHOMY JOKYMEHTY cTaTyc PexkoMmeHanuu.

- ITU-T Recommendation K.11 (1993), Principles of protection against overvoltages and
overcurrents.

- ITU-T Recommendation K.27 (1996), Bonding configurations and earthing inside a
telecommunication building.

- ITU-T Recommendation K.39 (1996), Risk assessment of damages to telecommunication sites due
to lightning discharges.

- ITU-T Recommendation K.44 (2003), Resistibility tests for telecommunication equipment exposed
to overvoltages and overcurrents — Basic Recommendation.

- ITU-T Recommendation K.46 (2003), Protection of telecommunication lines using metallic
symmetric conductors against lightning induced surges.

- IEC 61000-4-2:2001, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement
techniques — Electrostatic discharge immunity test.

3 OmnpepnesieHusi U COKpaIEeHUsI

Hcnons3yembie B HacTosimeld PexomeHmanuu omnpeAeNeHus, COKpAIICHHS W CHUMBOJBI OIpPEACICHB B
Pexomennmaniun MCO-T K.44.

Pex. MCO-T K.20 (07/2003) 1



4 HUcnbiTanusa

Kpatkue cBeneHus o0 MHCHBITAHUSAX, IPUMEHUMBIX K OOOPYIOBaHMIO, YCTaHOBJIEHHOMY B LIEHTpE
ANIEKTPOCBsI3U, ipuBeeHbl B Tabnuue 1. [ludpsr B kononkax "Tumn mopra", Hanmpumep, 2.2.1.a, cooTHOCATCS
¢ xomonkamu "Homep ucnbiTanus” B Tabnumax 2—5. Ciosa "B nporiecce nzydenuns" o3Hagarot, 410 MCO-T
B HACTOsIIEe BpeMs MPOBOJUT UCCIIECAOBAHNE NAHHOTO HCIBITAHUS. Y CIOBUS UCHBITaHUS, TPUMEHUMBIE K
YeThIpeM MOpTaM (CUMMETPUYHOMY, KOAKCHAJIIbHOMY, BBIIEJIEHHOTO IO/ABOJA 3JIEKTPOIUTAHUS, CETEBOTO
SJIEKTPOIIUTAHNS), TIPUBEACHBI B Tabmunax 2-5. YcioBus ucnbiTaHuid B oTHOmeHnH ESD mpuBeneHsr B
tabiuue 6. YCI0BUS HCIBITAHUN B OTHOLIEHWH BHYTPCHHUX KaOeNIbHBIX MOPTOB IpUBENEHBI B Tabuuue 7.
Hudopmarus 06 uCmons3yeMbIX B TA0IUIAX 3ar0JI0BKaxX U TEPMHUHAX coaepkutcs B myHkTe 10/K.44.

Ju1s BEI0Opa NMOBBIIEHHOTO TPEOOBAHUS K CTOMKOCTH cM. yHKT 5.2/K.44.

[NPUMEYAHUE 1. — [IpumeHuTENbHO K HEOONBIIMM LIEHTPaM 3JIEKTPOCBS3M CONPOTHUBICHHE 3a3eMIISIOLIETO
3JIEKTPOJa MOKET OBITh 3HAUMTENBHBIM. B cirydae, korma ykazaHo "moBblmieHHOE" TpeOOBaHHUE, a B IIEHTPE HMeEeTCs
250 cUMMeTpUYHBIX Tap WJIX MEHee, CIeAyeT MPUMEHSATh HCIBITaHue "TopT — BHemHHHA mopt" m3 PexomeHmanmm
MCDO-T K.45, Ho coxpaHssl BETMUYUHBI HAITPSDKEHUS, XapaKTepHble s ucnbiTanus u3 Pexomermaimu MCO-T K.20.

[MPUMEYAHHWE 2. — HcneiTaHue Ha BHEIIHEM MOPTE€ MPUMEHMMO K IOpPTaM, UCIOJb3YEMBIM [UIl COCIUHEHUS
000py10BaHUsI, PACIIONIOKEHHOTO C HAPY)KHON CTOPOHBI 3[1aHus, ¢ 000py0BaHMEM BHYTpPHU TOTO K¢ 31aHus. B manHO#
CUTYyallU! UCTIBITAHUE HA KOHTAKTaX CETEBOr0 MIEKTPOINUTAHUS HEIPUMEHHMO.

Tabéauua 1a/K.20 — UcnbiTanns, NpUMeHUMbIe K BHEIIHUM MOpPTaM

Tun nopra
KosmmyectBo
Bun OJJHOBpPEMEHHO TecToBoe Heppuunas Ilopr . ITopT
HCIBITAHUS TeCTHPYEeMBIX coelHHenne 3ammTa Cummerpny- | Koakcuajib- | BbleJIeHHOH | ceTeBOro
OpPTOB HBIH MOpT HBIA IOPT noagavyu nuTa-
MUTAHUSA HUS
ITonepeunoe Her 2.1.1.a 4.1.1a 5.1.1.a
Hopr—3emis Her 2.1.1b 4.1.1b 5.1.1.b
ITopT — BHeIIHMHA
HODT Her H/IT H/1
Onun P
ITonepeunoe Ja 2.12a 4.12a 5.12.a
Hanpskenue Iopr—3emis Ja 2.12b 4.1.2b 5.1.2b
rI2)1(3)33Bgr0 Hopr — Bremmuii Jla H/, H/ H/
paspsz TopT IS pis i
Iopr—3emis Her 2.13.a H/1L H/1L
IlopT — BHeIIHUHA
Her H/I H/I H/I
mopT
Heckonbko
Iopr—3emis Ja 2.14.a H/I H/I
IlopT — BHeIIHUH Tla W/ W W/
Hopt i i i
Iopr—3emis Her 2.1.5.a H/. 4.15.a H/1L
Onun I o
Tox OpT — BHCIIIHUA Her _ _ _
IPO30BOTO Topt
paspsiaa [opr—3emins Her 2.1.6.a H/IT H/IT
Heckonbko _ i
ITopt — BHemHuUH Her - W W
opT

H/I = HET JaHHBIX
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Tab6smua 1a/K.20 — UcnbiTannsl, NpUMeHUMBbIe K BHCIIHUM IOPTaM

Tun nopra
KonandectBo
Bun O0JHOBPEMEHHO TecToBoe IlepBnunas nopT . nopPT
HCNBLITAHMS TeCTHpPYeMBbIX COeTMHeHHe 3amuTAa Cummerpuu- | Koakcnaib- | BbIgeJIeHHOH | ceTeBOro
nopram HBI MOPT HBI IOPT noaa4Yu nuTa-
NUTAHUSA HHUS
ITonepeunoe Her 2.1.1.a 42.1.a H/1L
5.2.1
Iopr—3emis Her 2.1.1b 4.2.1b N3zyua-
Onexrpude- ercs
cKast
[TopT — BHEIHUHI
HUHIYKLUS | Ottt op € Her u/n H/I H/1I
TIOBBIIICHUE 1opT
HoTeHINAaNa [Monepeunoe Ja 222.a 422.a u/n
3eMIIH
[MopT—3emis Ha 2.2.2b 422b H/I
ITopt — BHEIIHMIH
Hopt Ha H/1 H/I H/I
TToBeIeHNE [MopT—3emis Her o/ H/ 522.a
HEUTpasb- O . N
HOTO OpT — BHCLIHHH Her H/I H/I 52.2b
HOTeHIMAaNa Hopt
[Nomepeunoe Her 23.1.a 43.1.a H/I
KonTakr ¢
[MopT—3emis Her 2.3.1b 43.1b H/I
DIIEKTPO- O
CEThIO Iopt — BHEIIHMI Her - w/n w/n
nopT
[TPUMEYAHUE 1. — KoakcuanbHble IOPTHl HAXOAATCS B IPOLIECCE U3YUEHUSI.
H/I = HET JaHHBIX
Tab6smuna 1b/K.20 — UcnibITanus, IPpAUMEHNMBbIE¢ K BHYTPEHHHM IIOPTaM
IInaparommii .
- . M 3a3emJIeHHBIH
Bun IlepBuunas HeskpanupoBaHHbIii JKpaHUPOBAHHBII uHTepdeiic M
HHTepdeiic TuTaHus
HCNBITAHUA 3alMTa kalenb kalenb NUTAHUA
MOCTOSIHHOTO TOKA
MOCTOSIHHOTO TOKA
BosgeiictBue
IPO30BBIX Her 7.1 7.2 7.3 7.4
paspsoB
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Tabamnna 2a/K.20 — Ycj0Bus HCNBITAHKUI 110 BO3/ACiiCTBHIO I'PO30BLIX Pa3psiioB HA OPTHI, COCANHEHHbIE ¢ BHCIIHAMH
CHMMETPHYHBIMHU Ka0eJsIMU NapHOH CKPYTKH

Cxema

HCIBITAHUS U YpoBHn
Ne YpoBHH 0CHOBHOTO
— Onucanue ¢opma BoJIHBI. HCIIBITAHNSL paclIUpPeHHOr o Yucao 3 IlepBuunas Kpurepun KommenTapun
— HCIIBITAHUS CM. prCyHKH O, Tarcke 1. 7/K.44 ucnbiTanusa. Cm. HCNIBITAHMIA 3alUTa NPUEMKH
B Ilpuioxennn Takxke . S u 7/K.44
A/K.44

2.1.1.a | OnuH nopr, A3-1uA.6.1-1 Uc(max) = 1,0 kB Uc(max) = 1,5 kB 5 o kaxxaou | OTcyTcTByeT A OTO HUCIIBITAHUE HETPUMEHUMO IS
Ipo30BOH pa3psa, |(aub) R=250m R=250m MOJIIPHOCTH ClTy4JaeB, Korzia 00opyroBaHHe
CTaHJapTHOE 10/700 mxc NIpeJHAa3HAuYEHO JJIsl UCIIOJIb30BAHUS
HCIIBITaHUE, BCET/Ia ¢ IIEPBUYHOM 3aIUTON U IIpH
[IONIEPEYHOE cornacuu oneparopa. Ecian mannoe

2.1.1.b | Onun mopT, A3-l1u Ucg(max) = 1,0 kB Uc(max) = 1,5 kB 5 no kaxxaou | OrcyTcTByeT A HCIPITAHHE HEIPUMEHUMO, CeAyeT
rpo30Boi pa3psx, |A.6.1-2 R=250m R=250m MOJIIPHOCTH BBITTOTTHHTE HA/LICKALICE HCIIHITAHIC 13
CTaHJAapTHOE 10/700 mxc TaOMHITEL 7.
UCTIBITaHUE, TIOPT—
3eMIIs

2.1.1.c OpuH nopr, A3lu H/1 o/
rpo30Boii paspsn, |A.6.1-3
CTaHJApTHOE 10/700 mxc
HCIIBITaHUE, TTOPT
— BHELIHUH OPT

2.1.2.a | Onus nopr, A3.1unA6.1-1 Uctmax) = 4 kB Ucmax) = 4 kB 5 no ka0 | CneruanbHbIN A Ecnu B 000pynoBaHnu UMEIOTCA
rpo30Boii paspsin, |(awub) R=250m R=250m MOJIAPHOCTH | TECTOBBIN B xoze KOMITOHCHTHI, BBIIICPKUBAIOIINE OOTBINION
CTaHJapTHOE 10/700 mxc pa3psAAHUK, HCIIBITAHHS TOK M UCKJIIOYAIOIIKEe HE0O0OXOAUMOCTh B
HCIIBITaHUE, om. . 8.4/K.44 | cenmanbHbit nepBUYHOH 3amuTe, cM. . 10.1.1/K.44
rnornepevyHoe TECTOBBII

2.1.2.b | Oaus mopr, A3.ln Ug(max) = 4 KB Ug(max) = 4 KB 5 10 Kax10i paspsAaHHUK
rpo3oBoii paspsx, |A.6.1-2 R=250m R=250m MOJISIPHOCTH JomkeH paborats
CTaH/apTHOE 10/700 mxc 1pHt Ue = Uemay)
UCIIBITAHUE, TTIOPT—
3eMIIs

2.12.¢ OpuH 1opT, A3.1lmu H/1 o/
rpo3oBoii paspsn, |A.6.1-3
CTaHJAPTHOE 10/700 mxc

UCTIBITaHHUE, TOPT
— BHELIHUI opT
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Tabamnna 2a/K.20 — Ycj0Bus HCNBITAHUI 110 BO3/AeiiCTBHIO IPO30BLIX Pa3psiioB HA MOPTHI, COeANHEHHbIC ¢ BHCINHAMH
CHMMETPHYHBIMHU Ka0eJsiMU NAaPHOH CKPYTKH

Cxema

HUCHBITAHUS H YpoBHn
Ne YpoBHH 0CHOBHOTO
— Onucanue ¢opma BOJIHBI. HCIIBITAHNISL PaclIUPEeHHOr 0 Yucao 5 IlepBuunas Kpurepun KommenTapun
— HCHBITAHUS CMm. pucyHKH Ot Taxae 1. 7/K.44 ucneiTanus. Cm. HCNBITAHMI 3ammTa NpHeMKH
B IIpuioxenun Taxxke . S u 7/K.44
A/K.44

2.13.a Heckonbko A3.1unA6.1-4 | Usmay=15xB Ugmax) = 1,5 kB 5 o kaxxao | OTcyTCTBYET A HcnpiTanue ¢ HECKOJIBKUMU IOPTaMU
TIOPTOB, 10/700 mxc R=250m R=250m MOJIIPHOCTH OJHOBpPEMEHHO npuMeHnMo k 100%
TPO30BOM paspsix, TIOPTOB B KOJIMYECTBE, OTPAHHICHHOM
CTaH/apTHOE 8 mopramu, MakcumyM. Vcnbitanue
HCIIBITAHUE, HETIPUMEHHUMO, €CJI 000pyI0BaHUE
MOPT—3eMJIst HpeIHa3HaYeHO IS MCIONB30BaHUs

2.13b  |Heckonsko A3.1nA61-5 |wn H/ BOCT/A € TICPBHHHOM SAIHTOH.
NOPTOB, 10/700 mxc
rpO30BOM pa3psn,
CTaHJapTHOE
HCTIBITaHHUE,
MOPT — BHEIIHUHN
opT

2.14.a Heckonbko A3.1unA6.1-4 | Ugmay =4 kB Ue(max) = 6 KB 5 o kaxkaoi | CorimacoBaHHBIN A HcnpITanue ¢ HECKOIBKUMHU TTOPTaMU
IIOpPTOB, 10/700 mxc R=250m R=250m MOJISIPHOCTH | IEPBUYHBIN OJHOBpPEMEHHO IpumMeHumo k 100%
TPO30BOH paspsiz, Ppa3psIHAK MIOPTOB B KOJIMYECTBE, OTPAHUICHHOM JI0
CTaH/apTHOE 8 mopramu, MaKCUMyM.
HCTIBITAHHUC, Ecnu B 060pynoBaHny nMeroTCs
TIOpT—3EMJIA KOMIIOHEHTHI, BBIICPKHUBAIOIIHE OOIBIION

2.14b Heckonbko A3.1unA6.1-5 |w/ng H/11 TOK M MCKJIIOYAOIIHE HEOOXOMMOCTH B
TOpTOB, 10/700 Mkc TIepBUYHOMN 3alHTE, TO HE CIEIyeT
IPO30BOIA paspsi, YIaJISTh 3TH KOMIIOHEHTHI ¥ BBOAUTD
CTaHapTHOE JIOTIOJIHUTEIIBHO TIEPBUYHYIO 3aILUTY .
HCTIBITaHHUE,

MOPT — BHEIIHUH
nopT

Pex. MCI-T K.20 (07/2003)




Tab6smua 2a/K.20 — YcaoBus HCNbITAHUIA 110 BO3/ICHCTBHIO I'PO30BBIX Pa3psA/0B HA NOPTHI COCANHEHHbIE ¢ BHCIIHUMH
CHMMETPHYHBIMHU Ka0eJsIMU NapHOH CKPYTKH

Cxema

HCIBITAHUS H YpoBHun
Ne YpoOBHM OCHOBHOTO
Onucanue ¢opma BoJIHBI. PACIIUPEHHOI0 Yucao IlepBuunas Kpurepuu
HCHBI- HCIBITAHHS. . KomMmenTapun
UCHBITAHUS CMm. pucyHKH ucneiTanus. Cm. HCTBITAHMIA 3ammTa NMpHeMKH
TaHUsA Cwm. Takke 1. 7/K.44
B IIpunoxkennn Takxke . S u 7/K.44
A/K.44

2.15.a Opun mopt, Tok  |A.3.4uA.6.1-2 |I=1xkA/npoBon =5 kA/mpoBox 5 o kaxaoit | OTcyTCTBYET A JlaHHOE HCIIbITaHNE TIPUMEHUMO TOJIBKO
IpO30BOTO 8/20 mkc R=00m R=00m MOJISIPHOCTH B Clly4ae, Korja B 000pyJOBaHUU
paspsina, HMEeTCsl KOMIIOHEHTHI, BBIACPKUBAIOIINE
MOPT—3eMIIs 00IIBIIIOI TOK M HCKITIOYAIOIINE

2.1.5b  |Ommmopr, Tox |A34uA6.1-3  |wn w/1 Ee"@“’ﬂwoc“’ B TICPBHIION aUIATE.
IPO30BOTO /20 MKc € CIIelyeT yIalsTh 9TH KOMIIOHCHTHI.
paspsiza, HcnipiTanue ¢ HECKOIBKUMU TTOPTaMH
1OPT — BHEIIHHT OJIHOBPEMEHHO NpuMeHuMO K 100%
nopr MIOPTOB B KOJIMYECTBE, OTPAHUIECHHOM 8

- MOPTaMHU, MAKCUMYM.

2.1.6.a Heckonbko A34nA6.1-4 |I=1xkA/mpoBox I =5 xA/mpoBox 5 no kaxzaoil | OTcyTcTBYeET A
IIOPTOB, TOK 8/20 mxc OrpanuueHo 10 6 kA B | OrpanudeHo g0 30 kKA | nonsgpHOCTH
IpO30BOTrO obmiel cymMme Ipu B 00wIel cymMme 1pH
paspsna, R=00m R=00m
MOPT—3eMJIst

2.1.6.b Heckomnbko A34unA6.1-5 |w/g H/11
[OPTOB, TOK 8/20 MKkc
IpO30BOTO
paspsina,

MOPT — BHEIIHUH
opT

Pex. MC3I-T K.20 (07/2003)




Tab6smua 2b/K.20 — YcnoBusi HCHIBITAHUS 3JIEKTPHYECKO HHAYKIHHA M MOBBIIICHUS MOTeHIMAJIA 3eMJIn U1 IOPTOB,
COCIMHEHHBIX C BHCIIHUMH CUMMETPHYHBIMH KadeJsSiMH APHOIi CKPYTKH

HCIIbI-
TaHUA

Onucanue
HCHBbITAHUS

Cxema
HCIBITAHHUS.
CM. pHCYHKH
B Ilpuioixe-

nuu A/K.44

YpoBHM OCHOBHOT'O
HCNBITAHMSA.
CwMm. Takike m. 7/K.44

YpoBHuU
pacIIMpPeHHOro
ucnpiTanus. Cm.
Tak:ke . 5 u 7/K.44

Yucao
HCMBITAHUI

IlepBuunas
3aImTa

Kpurepuu
NpHeMKH

KomMmenTapuu

22.1.a

DnexTpudeckast
HHLYKIHSL,
CTaH/apTHOE
HCIIBITAHUE,
MONepeYHOe

A3.6umA6.1-1
(aub)

Wopmax) = 0,2 A’c
Yacrora =16 2/3, 50
wm 60 '

Ua.c.(max) =600 B

R =600 Om

t=02c¢

22.1b

CrangapTHOe
HCTIBITaHUE
JJEKTPUIECKON
HHIYKLIUH 1
TIOBBIIICHUS
MOTEHIMaNa
3emiu, TOpT—
3eMIIs

A36uA6.1-2

Wopmay = 0,2 A’c
Yacrora =16 2/3 50
niu 60 I'q

Ua.c.(max) =600 B

R =600 Om
t=02c

OTtcyTcTBYET

A

OtcyTcTBYyeT

22.1c

CrangapTHoe
HCTIBITAHUE
3EKTPUIECKOM
HHIYKIUH 1
TIOBBIIICHUS
MOTEHIHaNa
3emiu, IOpT —
BHEUIHUH NOPT

A3.6nA6.1-3

H/1

H/1

OTO UCHBITaHUE HEIPUMEHUMO AT
CllydaeB, KOrJja 000pyJoBaHHUE
IPEeAHA3HAUCHO JUIS UCIIOJIb30BAHUS
BCerzia ¢ epBUYHOM 3aLUTON IIpU
COIJIacHHM OIepaTopa.

Pex. MCI-T K.20 (07/2003)




Tab6smua 2b/K.20 — YcnoBust HCHIBITAHUSA 3JIEKTPHYECKO HHAYKIMHA W MOBBILICHUS MOTeHIHAJIA 3eMJIHn U1 IOPTOB,
COCIMHEHHBIX C BHCIIHUMH CUMMETPHMYHBIMH KadeJsSiIMH IAPHOIi CKPYTKH

Cxema

YpoBHuU
Ne HCNBbITAHUA. YpoBHH 0CHOBHOTO
— Onucanue CM. pucyHKn HCIBITAHHSI. pacliMpeHHoro Yucio 3 IlepBuunas Kpurepuu KomMenTapun
— HCNBITAHUSA » Mpmoske- O, Taxe . 7/K.44 ucnpiTanus. Cm. HCIBITAHMI 3aIMTa NpHEMKH
Tak:ke ni. 5 u 7/K.44
nuu A/K.44
222a Onexrpuyeckass | A.3.6 u A.6.1-1 Wopmax) = 1 A’ Wepmax = 10 A’ 5 CrieunanbHbIi A Eciu B 000pyioBaHHN HMEIOTCS
UHIYKIIHS, (aub) Yacrora = 16 2/3, 50 Yacrtora= 16 2/3 50 TECTOBBIN KOMIIOHEHTHI, BBIJICPKHBAIOIINE
CTaHJapTHOE/ uim 60 T'it U, ¢ (max) = niu 60 I'q pa3psIHUK, 0O0JIBIION TOK ¥ HCKITIOYAKOIIHE
COIJIaCOBaHHOE 600 B Us.c.(max) = 1500 B cMm. 11.8.4/K.44 HEOOXOIMMOCTh B IEPBUYHON 3aIUTE,
HCIIBITAaHUE, R =600 Om R =200 Om cMm. 1. 10.1.3/K.44.
MOTIEPEYHOE t=10c¢ timax) = 2 €
(ITpumeuanue 1) t Wsp < R?
(U(l.(,’ )2
(Ypasuenue (4-1))
(ITlpumeuanue 2)
222Db Onexrpuyeckas | A.3.6 u A.6.1-2 5 A
WHAYKIMS 1
MOBBIIICHHUE
MoTeHIIHaNa
3emin,
cTaHOgapTHOE/
COTJIACOBAaHHOE
HCTIBITaHUE,
MTOPT—3EMIIS
222c¢ Onexrpuyeckas | A.3.6 u A.6.1-3 H/I H/I A
WHAYKIHS U
MOBBIIIICHHUE
MOTCHIIHANA
3emin,
CTaHJapTHOE/
COTJIACOBAaHHOE
WCTIBITaHuE,
opT —

BHEILHUM NOpT

Pex. MC3I-T K.20 (07/2003)




Tab6smua 2b/K.20 — YcnoBusi HCHIBITAHUS 3JIEKTPHYECKO HHAYKIHHA M MOBBIIICHUS MOTeHIMAJIA 3eMJIn U1 IOPTOB,
COCIMHEHHBIX C BHCIIHUMH CUMMETPHYHBIMH KadeJsSiMH APHOIi CKPYTKH

Cxema

YpoBHuU
Ne HCNBbITAHUA. YpoBHH 0CHOBHOTO
Onucanue pacliMpeHHoro Yucio IlepBuunas Kpurepuu
HCTBI- CM. pHCYHKH HCIBITAHHUS. . KomMmenTapuu
UCIBITAHUS ucnpiTanus. Cwm. HCTBITAHMIA 3aImTa NpHeMKH
TaHUS B Ilpuioixe- Cwm. Takike 1. 7/K.44
Takxke . S u 7/K.44
Huu A/K.44

23.1a KonTaxr ¢ A3.6umA6.1-1 U,..=230B U, =230B 1 OTtcyTcTBYET Jliist ocHOBHOTO | B HEKOTOPBIX 00CTOATENBCTBAX
EKTpoceThio, | (aub) Yacrora = 50 Yacrora = 50 YPOBHSL: UCIIBITaHHE MOXKET NPOBOJUTHCS C
CTaHJIapTHOE i 60 ['n i 60 ' Kputepuit B. MEHBILINM YHCIIOM PE3UCTOPOB
HUCIIBITAHUE, t= 15 MunHyT U1 t=15 MunHyT U1 Jnst paciiupen- | orpaHuyeHMs Toka. B oTHomeHuu
MOTIEPEYHOE KaXKJIOT0 TECTOBOTO Ka)kJIOT0 TECTOBOTO HOT'O yPOBHS: yKa3aHHH 110 BBIOOPY HEOOXOAUMOTO

A pasmepa pe3ncTopoB cM. maparpad 11
23.1b Konrakr ¢ A36u pesnctopa pesncropa 1 OTtcyTcTBYET KpHTCpHH ’
R =10, 20, 40, 80, 160, | R =10, 20, 40, 80, 160, Y Y IIJIST TECTOBBIX myHKT 7.2 1 myHKT 1.1.4/K.44. B ciryqae
aneKTpoceTsio, | A.6.1-2
CTamzApTHOE 300, 600 u 1000 Om. 300, 600 1 1000 OM. pe3UCTOpOB eciu 000pynoBaHKE NIPeAHA3HAYCHO
N — CM. KOJIOHKY CM. KOJOHKY 160, 300 u JUIsl KCIIOJIb30BaHMsl BCEraa ¢
nopT—zeMn;I "KpUTepUu NpueMKu". "KpUTEpUU NpreMKu". 600 Om, NEpBUYHOH 3allUTOM, U omeparop ¢
Kpurepuii B 9TUM COIJIACEH, CJIEAYET BBIOJIHATh

2.3.1b | Konrakr ¢ A36mu H/1T H/JT JUISL IPYTOTO 3TO WCIIBITAHKS, yCTAHOBUB
aMeKTpoceTbio, | A.6.1-3 pesucropa CHeLUATbHBIHA TECTOBbIH paspsIHUK.
CTaH/apTHOE
HCIIBITaHUE,
TopT —

BHEUIHUH NOPT

MMPUMEYAHUE 1. — Ycnous ucnisitanus 2.2.2 (ypoBeHb OCHOBHOTO HCIBITAHHS) MOTYT OBITh HIPHCIOCOOIEHB! K MECTHBIM YCJIOBHSIM 32 CYET BapbUPOBAHUS TECTOBBIX IIAPaMETPOB B CIIEAYOLINX
npenenax, 4ro0bl GbIIO COBIIOAEHO paBeHcTBO It = 1 A%s:

Upcma=300B........ 600 B, BeIOpaHO B IIETSAX COOTBETCTBHUSI MECTHBIM YCIIOBHSIM;

t < 1,0 ¢, BBIOpaAHO B IENIAX COOTBETCTBUSI MCCTHBIM YCJIOBHSM;

R <600 Owm, nmomiexxut pacyeTy COrJIaCHO ypaBHeHUI0 (4-2):;

(4-2)

[MPUMEYAHUE 2. — B otHowennu ucnbiTanus 2.2.2 (ypoBeHb pacIIMPEHHOr0 HCIBITaHUs) 000pYI0BaHIE COOTBETCTBYET 0003HAUEHHOMY KPUTEPHIO ISl BCEX COYETaHMH HaIpsDKEHMs/BPEMEHH,
He BBIXOISIIHX 32 PAMKH KPHBOH HampsukeHus/BpeMenn 10 A”s Ha pucynke 1. Kpupas Ha pucyHKe 1 onpeneneHa COrIacHo ypaBHEHHIO (4-1) 1 rpaHHYHBIM yCIOBHAM B Tabmuie 2b.

Pex. MCI-T K.20 (07/2003)




Ta6anna 3/K.20 — YcnoBus HCIBITAHUN AJ151 IOPTOB, COSANHEHHBIX ¢ BHEITHMMH KOAKCHAIBHBIMHU Ka0eJIsSIMHA
(B craaum u3yyeHus)

Tadoauna 4a/K.20 — YcaoBusi HCNILITAHUIA 110 BO3IeiiCTBHIO I'PO30BBLIX Pa3psiioB HA MOPTHI,
coeJUHEHHbIE C BHEIIHUMU Ka0eIsIMU BbIIeJI€HHOI M01a4 NOCTOSIHHOTO WJIU MePeMEHHOr0 TOKAa

CxeMa HCIILITAHHS

YpoBHM OCHOBHOTO

Ne YpoBHH pacIIHPEHHOr0
— Onucanue H (popma BoJIHBI. HCNBLITAHUA. HCIBITAHHSL CM. TAKIKe Yucio 3 HepBuunas Kpurepuu KoMmenTapuu
— HCIBbITAHUSA Cwm. [Ipuioixe- Cwm. Takxe i 5 1 /K44 HCTBITAHMI 3aLUTa NpUEMKH
Hue A/K.44 n. 7/K.44

4.1.1.a OpauH nopr, A3lm Ucgtmax) = 1,0 kB Ugmax) = 1,5 kB 5 no kaxnaoil | OrcyTcTByeT A DTO UCIIBITAHUE HETIPUMEHUMO IS
rpo3oBoii paspsn, |A.6.1-1 R=250m R=250m MOJISIPHOCTH cllydaeB, Koraa o0opyaoBaHue
CTaHIApPTHOE (aub) MPeIHa3HAYCHO JUIS UCTIONB30BAaHUS C
HCTIBITaHHE, 10/700 mxc MEePBUYHON 3aIUTON U OIepaTop ¢ ITUM
MONEPETHOE cornaces. Ecnm nanHOe ncnbITanne He

4.1.1b Onun nopr, A3.lmnu Uctmax) = 1,0 kB Uctmax) = 1,5 kB 5 mo kaxnoit | OrcyrcTByer A BBITOIHACTCA, CICAYCT BBITIOTHHATE
rpo30Bo# paspsn, |A.6.1-2 R=250m R=250m MOJISIPHOCTH COOTBCTCTBYIOIICE HCTILITAHHC 13
CTaHIApPTHOE 10/700 mxc TaGmIATEL 7.
UCIIBITaHUE,
MOPT—3eMJIs

4.1.1.c OnuH nopr, A3.1lm H/1 H/
rpo3oBoi pazpsn, |A.6.1-3
CcTaHapTHOE 10/700 mxc
UCIIBITAHUE, TOPT
— BHEIIHUHN NOPT

10 Pek. MCD-T K.20 (07/2003)




Tabanna 4a/K.20 — YcjioBus HCNIBITAHMI 110 BO3/AeiiCTBHIO I'PO30BLIX Pa3psiioB HA MOPTHI,
COeIMHEHHbIE ¢ BHELIHMMHU Ka0e/ 1MUY BbIACJICHHOH N10Ja4M IIOCTOSTHHOTO MJIM IIepeMEHHOIr0 TOKa

CxeMa HCNIBITAHUA

YPOBHI/I OCHOBHOI'O

YpoBHHU pacuIMPEHHOT0

Onucanue H (popma BOJIHBI. HCNBITAHUA. Yucio IlepBuunas Kpurepuu
HCIbI- ucnpiTanus. CM. Takke . KommenTapun
— MCIBITAHUS Cwm. [Ipuioixe- CM. Takke . 5 u /K. 44 HCIBITAHUHT 3aUTA NpHeMKH
nue A/K.44 n. 7/K.44 : :

4.12.a OpuH nopr, A31lmn Uc(max) =4 kB Uc(max) =4 kB 5 mo xaxgoii | CenuaabHBINA A Ecmu B 000pyi0BaHUH UMEIOTCS
rpo30BoOi paspsaa, | A.6.1-1 R=250Mm R=250Mm MOJISIPHOCTH | TECTOBBIN B xoje KOMIOHEHTBI, BLUICPHKHMBAIOIIHE
corjacoBaHHOE (aub) Ppa3pAIHUK T — 0OJIBILION TOK U HCKIoatoye
HCIIBITAaHHE, 10/700 MKc CIIeIHaBHBII HEOOXOMMOCTE B IEPBUYHON 3aIIUTE,
MOTIEPEYHOE TeCTORBIH TO HE CJEYeT yIAIATh TH KOMIIOHCHTHI

N N Y BBOJIMTH JIOTIOJHHUTEIFHO TIEPBHYHYIO
4.12b |Omum nopr, A3.lu Utmax) = 4 KB Utmax) = 4 B 5 110 Kak0# | CrielmabHELi | PA3PSIHIK A ’jme e
IPO30BOH paspsn, | A.6.1-2 R =25 Owm R =25 Om IOJSPHOCTH | TECTOBBIH nomkeH paborats | 3AUHTY. 1
o U.=U nomxHa padboTath IpH U = Umax)-
COTJIaCOBaHHOE 10/700 MKc paspsaHUK npu U c(max) .
HCILITAIHE Ecnu mepBUYHBIN pa3psIHUK
)
OpT—3eMIst HpeJiCTaBiIsAeT co00i yCTPOHCTBO
MOPTHOTO THIIA, CIEAYET UCTIONB30BaTh

4.12.c |Omm TopT, A3.lu H/n H/1 CXEMY ¥ YPOBHH HCIIBITAHUS, yKa3aHHBIC
TPO30BOM paspal, | A.6.1-3 B ucnbiTanuu 4.1.5
corjacoBaHHOE 10/700 MKc
HCIIBITAHUE,

MOPT — BHEIIHUHN
mopT

413 Heckoapko H/1 H/1
[OPTOB, I'PO30BOM
pagpﬂﬂy
CTaHJApTHOE
HCIIBITAHHE,

MOPT—3EMIIS 1
MOPT — BHEIIHUH
opT
414 Heckonbko H/IT H/1

MOPTOB, I'PO30BOM
paspsiz, mopT—
3eMJIS U TIOPT —
BHEUIHUHA OPT
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Tadanna 4a/K.20 — YcioBus HCBITAHMI 110 BO3/AeiiCTBHIO I'PO30BLIX Pa3psiioB HA MOPTHI,
COeIMHEHHbIE ¢ BHELIHMMHU Ka0e/1iMHU BbIACJICHHOMH 110Ja4M IIOCTOSIHHOTO MJIM IIepEMEHHOIr0 TOKa

CxeMa HCNIBITAHUA

YPOBHI/I OCHOBHOI'O

YpoBHHU pacuIMPEHHOT0

Onucanue H (popma BOJIHBI. HCNBITAHUA. Yucio IlepBuunas Kpurepuu
HCHBI- ucnbiTanus. CM. Takike . KomMmenTapun
— HCHBITAHUSA Cwm. ITpunoxe- CMm. Takike . 5 u /K. 44 HCNBITAHMI 3a1UTA NPUEMKH
Hue A/K.44 n. 7/K.44 ) ’
4.1.5.a OJuH 1opT, TOK A34n I=1 KA/HpOBOI[ I1=5 KA/Hp()Bo;[ 5 no kaxzaoil | OrcyTcTByeT A JlaHHOE HCIbITaHWE IPUMEHHMO TOJIBKO
IpO30BOTO A.6.1-2 R=00wMm R=00wMm HOJSPHOCTH B CIlydae, Korja B 000py10BaHUH
paspsina, HopT— 8/20 MKC HMEIOTCSI KOMITIOHEHTEI,
3eMIIs BBIZIEPKHUBAIONIHE OONBIION TOK U
415b |Omamnopr,tox |A34nu e e HCKITIOHAOLIIHe H606;(IOIII/IMOCTL B
IPO30BOTO A 613 nepBu4HOH 3amure. He ynaniares atu
.6. KOMITOHEHTBI.
PA3PSIAR, HOPT — | 8/2() pyice
BHEILHUH NOpT
4.1.6 Heckonbko H/IT H/IT
IIOPTOB, TOK
rpO30BOr0
paspsna

[MPUMEYAHHUE. — ITockoibKy CBEIEHUS O COTIACOBAHHOM IEPBUYHOM Pa3psiIHUKE OTPaHMYCHbI, HET BO3MOKHOCTH IPEAOCTAaBUTh HaUIeXKaInue HHCTpYKuuK. Ha qanHbIil MOMEHT pa3paboTaHbl
YCIIOBHS HCIIBITAHUI 17151 CAMMETPHYHBIX MTAPHBIX MOPTOB.
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Taéanna 4b/K.20 — YcnoBus HCBITAHUH 3JIEKTPHYECKOW MHAYKIIMHY U NOBBINICHUS NOTeHIMAa1a 3eMJIM Ha NOPTaXx,
COCIMHEHHBIX C BHEITHUMH Ka0eJIsIMH BblJIeJIeHHOI 024U NIePeMEHHOI0 HJIU NOCTOSTHHOI0 TOKA

HCIIbI-
TaHUA

Onucanue
HCIBITAHUS

Cxema
HCIBITAHHUS.
CM. pHCYHKH
B [Ipunioixe-

nuu A/K.44

YpoBHM OCHOBHOT'O
HCNBITAHMSA.
Cwm. Takke . 7/K.44

YpoBHHU
pacIIMpPeHHOro
ucnpiTanus. Cm.
Takke ni. 5 u 7/K.44

Yucao
HCIBITAHUIH

IlepBuunas
3aImTa

Kpurepuu
NpUeMKH

KomMmenTapuu

42.1.a

Dnexrpuyeckas
WHIYKIHS,
CTaHJlapTHOE
HCIIBITAHUE,
MOIepeYHoe

A3.6uA6.1-1
(aub)

42.1b

Dnekrpuyeckas
HUHIYKLHS 1
MOBBIIICHUE
MOTEHIHAa
3emun,
CTaHIapTHOE
UCTIBITaHKE,
MOPT—3eMJIs

A3.6nA6.1-2

Wopmay) = 0,2 A’c
Yacrora = 16 2/3, 50
nu 60 I'q

UaAcA(max) =600 B

R =600 Om

t=02c

Wop(man) = 0,2 A’c
Yacrora = 16 2/3, 50
iy 60 I'g

Ua.c,(max) =600 B

R =600 Om

t=02c¢

OtcyTcTBYET

A

OTtcyTcTBYET

OTO0 UCHBITAaHHE HEIPUMEHUMO AJIS
CllydaeB, Korja 00opy10BaHHE
MpeHa3HAYEHO AJIs UCIONb30BaHMs
BCEr/la C MEpBUYHOM 3alUTON U IPU
COTJIaCHH OMepaTopa.

42.1.c

Dnexrpuyeckas
WHIYKIHS 1
MOBBIILICHNE
MOTEHLIHANIA
3emin,
CTaHIAPTHOE
UCTIBITaHHE,
HOpT —
BHEIIHUH NOPT

A3.6nA6.1-3

H/1

H/I
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Taéanna 4b/K.20 — YcnoBus HCHBITAHUH 3JIEKTPHYECKOW MHAYKIMHY U NOBBIIICHUS NOTeHIMA1a 3eMJIM Ha NOPTaXx,
COCIMHEHHBIX C BHEITHUMH Ka0eJIsIMH BblJeJIeHHOI 024U IepeMEeHHOI0 HJIU IOCTOSTHHOIO TOKA

Ne
HCIbI-
TaHUsA

Onucanue
HCIBITAHUS

Cxema
HCIBITAHHUS.
CM. pHCYHKH
B [Ipunioixe-

nuu A/K.44

YpoBHM OCHOBHOT'O
HCNBITAHMSA.
Cwm. Takke . 7/K.44

YpoBHHU
pacIIMpPeHHOro
ucnpiTanus. Cm.
Takke ni. 5 u 7/K.44

Yucao
HCIBITAHUIH

IlepBuunas
3aImTa

Kpurepuu
NpUeMKH

KomMmenTapuu

422.a

Dnexrpuyeckas
WHIYKIHS,
CTaHJapTHOE/
COrJIacoBaHHOE
HCIIBITAHUE,
MOMEepPEeIHOe

A3.6uAS5.1.1
(aub)

422b

DneKkTpryecKas
UHAYKLUS 1
HOBBILICHUC
HOTEHIHaIa
3eMiu,
cTaHmapTHoe/
COTJIACOBAaHHOE
UCHBITaHHE,
HOPT—3eMJIs

A3.6uA6.1-2

Wsp(max) =1 Azc
Yacrora = 16 2/3, 50
nmu 60 I'q

UaAcA(max) =600 B

R =600 Om

t=1,0c
(ITpumeuanme 1)

Wop(man = 10 A’c
Yacrora = 16 2/3, 50
iy 60 I'q

Ua.c,(max) =1500 B

R =200 Om

t(max) =2c¢

. W, X R?
.

(YpaBuenue (4-1))
(ITpumeuanmue 2)

CrenpanbHbII
TECTOBBII
Ppa3psIHUK

A

CrenuaibHbIA
TECTOBEIN
pas3psIHUAK

422.c

DnexTpuyeckas
WUHAYKLIHUA 1
HOBBILICHUE
HOTEHIHaa
3emun,
CTaHJapTHOE/
COTJIaCOBaHHOE
UCIbITaHHE,
HopT —
BHEUIHUH OPT

A3.6nA6.1-2

H/I

H/I

Ecnu B 060py1oBaHNY UMEIOTCS
KOMIIOHEHTBHI, BbIJICP KUBAIOIIUE
OOJIBILION TOK ¥ MCKJIFOYAIOIINE
HEOOXOIMMOCTh B IEPBUYHOMN 3alHTE,
TO HE CIEAyeT YAAIATh 3TH
KOMIIOHEHTHI U BBOJHUTh
JIOTIOJTHATENIFHO EPBUYHYIO 3aIIUTY.
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Taéanna 4b/K.20 — YcnoBus HCBITAHUH 3JIEKTPHYECKOW MHAYKIIMHY U NOBBINICHUS NOTeHIMAa1a 3eMJIM Ha NOPTaXx,
COCIMHEHHBIX C BHEITHUMH Ka0eJIsIMH BblJIeJIeHHOI 024U NIePeMEHHOI0 HJIU NOCTOSTHHOI0 TOKA

Cxema

YpoBHHU
Ne HCNBbITAHUA. YpoBHH 0CHOBHOTO
— Onucanue Cm. pucyHKn HCIIBITAHHSI. pacIMpeHHoro Yucuo 5 IlepBuunas Kpurepuu KoMMenTapuu
— UCIBITAHUS B Tpuroske- O, Tarcke 1. 7/K.44 ucnpiTanus. Cwm. HCNIBITAHMIA 3aImTa NpUeMKH
Takke . 5 u 7/K.44
Hun A/K.44
43.1a Konrakr ¢ A3.6uuA.6.1-1 U,.=230B U,..=230B 1 OTtcyTcTBYET Jliist ocHOBHOTO | B HEKOTOPBIX 00CTOATENHLCTBAX
JJIeKTpoceThio, | (aub) Yacrora = 50 wim Yacrora = 50 win YPOBHSL: HCIIBITAHUE MOXKET IIPOBOINUTHCS C
CTaHIAPTHOE 60 I'ng 60 I'n Kputepuit B. MEHBIINM YUCIIOM PE3UCTOPOB
HCIIBITAHUE, t=15 MunHyT U1 t= 15 MuH MUHYT 115 Jns OrpaHMuYeHMsI TOKa. B oTHOLIEeHUN
MOMEPEYHOe Ka)kZIOr0 TECTOBOT'O KaXJI0T0 TECTOBOTO PACIIUPEHHOTO | yKa3aHMi 1o BBIOOPY HEOOXOAUMOTO
pesucropa pesucropa YPOBHSL: pa3mepa pe3ucTopoB cM. maparpad 11,
R =10, 20, 40, 80, R =10, 20, 40, 80, 160, KpHUTEpUit A. myHKT 7.2 u myHKT 1.1.4/K.44.
160, 300, 600 u 300, 600 u 1000 Om. JIst TecTOBBIX B ciyuae ecu 060pyI0BaHHE
1000 Om. CM. KONOHKY PE3UCTOPOB MIpeIHa3HAYEHO IS UCTIOJIb30BAHUS
CM. KOJIOHKY "KpUTepUn npueMKu". 160, 300 u BCEra ¢ MepBHIHOI 3aIIUTOM, 1
"KpUTEPUH IPHEMKH". 600 Owm, OIepaTop C ITUM COIJIACEH, CIENAYET
Kpurepuii B BBITOJTHATD 3TO UCTIBITAaHUS, YCTAHOBHB
Ui Apyroro CHEeNUABHBIN TECTOBBIN pa3psAHUK.
pe3ucropa
43.1b Konraxkr ¢ A3.6mu 1 OTtcyTcTBYET
JeKTpoceTsio, | A.6.1-2
CTaHJIapTHOE
UCIIBITaHHE,
HOPT—3eMJIS
43.1.c KoHTakT ¢ A3.6u o/ H/1
aJeKTpoceThio, | A.6.1-3
CTaHJIapTHOE
UCIIBITAHUE,
HOpT —
BHEUIHUH NOPT
15 Pex. MCI-T K.20 (07/2003)




Taéanna 4b/K.20 — YcnoBus HCHBITAHUH 3JIEKTPHYECKOW MHAYKIMHY U NOBBIIICHUS NOTeHIMA1a 3eMJIM Ha NOPTaXx,
COCIMHEHHBIX C BHEITHUMH Ka0eJIsIMH BblJeJIeHHOI 024U IepeMEeHHOI0 HJIU IOCTOSTHHOIO TOKA

Cxema
YpoBHHU
Ne HCNBbITAHUA. YpoBHH 0CHOBHOTO
Onucanue pacIMpeHHoro Yucuo IlepBuunas Kpurepuu
HCHbI- CM. pHCYHKH HCIIBITAHUS. . KommenTapun
HCIBITAHUS ucnbiTanus. Cm. HCIBITAHUI 3alUTa MPHEMKH
TaHUs B [Ipunioike- CwMm. Takike 1. 7/K.44
Takeke nim. 5 u 7/K.44
nuu A/K.44

[NPUMEYAHUE 1. — VcnoBus ucnsitTanus 4.2.2 (ypoBeHb OCHOBHOT'O HCIIBITAaHHSA) MOTYT OBbITh IPHCIIOCOONIEHBI K MECTHBIM YCIIOBHSM 32 CUET BapbHUPOBAHMS TECTOBBIX IIAPAMETPOB B CIIEAYIOLINX
npenenax, 4Toobl GbIT0 CObII0AEHO paBeHcTBo It = 1 A%C:

Uacmay=300B........ 600 B, ¢ BBIOOpOM B IIETISIX COOTBETCTBHUSI MECTHBIM YCIIOBHSIM;

t< 1,0 c, c BBIOOPOM B LIENISAX COOTBETCTBUS MECTHBIM YCJIOBHSAM;

(4-2)

R <600 OwM, momyiexut pacyety COrJIaCHO ypaBHEeHuUto (4-2):

[MPUMEYAHUE 2. — B otHowennu ucnbiTanus 4.2.2 (ypoBeHb pacCIIMPEHHOr0 HCIBITaHUs) 000pYI0BaHIE COOTBETCTBYET 0003HAaUEHHOMY KPUTEPHIO ISl BCEX COYETAHHH HaIpsDKEHUs/ BPEMEHH,
He BBIXOJSIIHNX 32 PAMKH KPHBOH HampskeHusa/Bpemenn 10 A’c na pucynke 1. Kpusas Ha pucyske 1 ompesieieHa COracHO ypaBHEHHIO (4-1) H IPaHHYHBIM YCIOBHSM B Tabmuiie 4b.
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Taéamnna 5/K.20 — YcaoBust HCIBITAHUIN JAJIS1 HOPTOB CETH JICKTPONUTAHUS

HCHbI-
TaHUsA

Onucanue
HMCIBLITAHUS

CxeMa uCNbITAHHUA
H (hopMa BOJIHBI.
CM. puCYHKH
B IIpnnoxe-
Huu A/K.44

YpoBHM 0OCHOBHOTO
HMCHBITAHHUS.
CM. TaKkKe
n. 7/K.44

YpoBHM pacHIMpeHHOT0
ucnbiTanusa. CM. Tak:ke
. 5 u 7/K.44

Yucao
HCIBITAHUI

IlepBuunasn
3alIUTA

Kpurepuu
NPUEMKH

KommenTapun

5.1.1a

I'po3oBoit
pasps,
CTaH/apTHOE
HCIIBITAHUE,
MONIEPEYHOE

Boina xomOuHamm
A3-5uA.6.4-1

Usmay) = 2,5 kB
R=00wm

Uc(max) = 6,0 kB
R=00m

5 1o KaxxioM
MOJISIPHOCTH

OtcyTcTBYET

A

5.1.1.b

I'po3oBoit
pasps,
CTaH/apTHOE
HCIIBITAHUE,
MOPT—3eMJIsI

Boina xomOuHamm
A3-5uA.64-2

Uc(max) = 2,5 KB
R=00m

Uc(max) = 6,0 kB
R=00m

5 1o KaxxI0M
MOJISIPHOCTH

OtcyTcTBYET

5.1.1.¢c

I'po3zoBoit
paspsn,
CTaHJapTHOE
HCIIBITaHUE,
TopT —
BHEUIHUH NOPT

Boina koMOuHamu
A3-5uA.64-3

H/1

o/

DTO0 UCHBITAHHE HEMTPUMEHHUMO B Cilydae,
eciy 000pyAOBaHUE NPEIHAHAYCHO UL
UCIOJIb30BaHUS BCEIa C IEPBUYHOM
3aIMTON U NIPU COIVIACUH OIIepaTopa.

5.1.2.a

I'po3oBoit
paspsn,
CTaHJIapTHOE/
COIJIaCOBaHHOE
HCIIBITAHUE

Boina koMOuHamu
A3-5uA64

Uc(max) = 6a0 xB
R=00m

Uetmay = 10,0 kB
R=00Mm

5 1o ka0
MOJIIPHOCTH

Cornacoan-
HBII IIepBUY-
HBIH pa3psaaHuK
(ceTh ameKTpo-
TTUTAHHUS )

5.12b

I'po3zoBoit
paspsia,
CTaHJapTHOE/
COTJIacOBaHHOE
HCIIBITaHUE,
MOPT—3eMJIS

Bonna xomOuHaIn
A3-5uA.64-2

Uc(max) = 6,0 kB
R=00m

Uc(max) = 10,0 kB
R=00m

5 1o KaxIou
MONISIPHOCTH

CornacoBaHHBI
W nepBUYHBIN
Pa3psLIHUK
(ceTb pnexTpo-
nutanus). Cwm.
IIpumeuanue

5.1.2.¢c

I'po3zoBoit
pa3pﬂﬂ7
CTaHJApTHOE
KCIIBITaHUE,
NopT —
BHEIIHUM nopT

Bomna xomOuHaIH
A35uA543

H/1

H/I

521

[loBermenue
MOTEHIHaIa
3emimn

B npouecce
N3yYCHHS

B npouecce usyuenus

OT1cyTcTBYET
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Ta6anna 5/K.20 — YcaoBust HCIBITAHUIN )15l HOPTOB CETH 3JICKTPONUTAHUS

CxeMa HCHBITAHHUS

YPOBHI/I OCHOBHOI'O

Ne H (hopMa BOJIHBI. YpoBHM paclIMpeHHOro
HCTBI- Onucanne CM. puCYHKH HCTLITANML. ucneiTanus. CM. Takke Hucao . Hepauunas Kpurepin KomMmenTapun
HCHBITAHUS CMm. Takike HCTBITAHMIA 3ammTa NMpHeMKH
TaHUs B IIpuioixe- . /K 44 . S u 7/K.44
Huu A/K.44
522.a IToBbIICHHE A3.6mu U,.=600B U,.= 1500 B, 5 OTtcyTcTBYET A DTO UCIIBITAHUE IPUMEHUMO TOJIBKO B
HelTpansHOTO | A.6.4-1 mepemennslii | Yactora = 50 unn Yacrota = 50 win citydae, eciii 000pyZOBaHUE MOIEKHUT
MOTEHIMANA, TOK 60 I'g 60 I'g YCTaHOBKE C CHCTEMOH CEeTEeBOTO
CTaH/1apTHOE t=1c t=1c anextponuranus TT wnu IT, u onepatop
WCTIBITaHUE, R =200 Om R =200 Om TIPOCHT 00 3TOM.
MOPT—3eMJIs
522b IloBeImenue A36mu H/IT H/IT
HelfrpanbHOro | A.6.4-2 nepeMeHHbIH
MIOTEHIHAA, TOK
CTaH/apTHOE
HCIIBITAHUE,
TopT —

BHEUIHUH NOPT

[TPUMEYAHHUE. — IlonHas yinHa OpOBOAA, UCIOIB3YEMOT0 ISl COSAMHEHHS COTTIACOBAaHHOTO IEPBUYHOTO pa3psAAHUKA, COCTaBIAET | M.
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Tadauna 6/K.20 — YcnoBus ucnbiTanmii djaekrpuyeckux pazpsagaos (ESD), noaBeaeHHBIX K KOpIyCy

Ne Onucanue Cxema Yposenn, Yposenn, Yucao [epBuunas Kpurepuu
OCHOBHOTO | pacHIMPEHHOTr0 "
HCNBITAHUS | HCHIBLITAHUS | MCHBITAHUSA HCNBITAHUI 3aIuTa NPHEMKH
HCNBITAHUSA HCNBITAHUSA
6.1.a Pazpsn MDOK 61000-4-2 YpOBEHB 3 ypoBeHb 4 5 H/I A
B Bo3myxe |(1995)
6.1.b Pazpsin mpu | MOK 61000-4-2 YpOBEHB 3 ypoBeHb 4 5 H/I A
koHTakTe | (1995)

[MPUMEYAHHUE. — McneiTanne NpEMEHAMO K KOPIYCY 000pyIOBaHUS.
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Ta6anna 7/K.20 — YcnoBus HCIBITAHUHN 110 BO3CHCTBHIO TPO30BOTI0 pa3psiia Ha NOPThI, COeHHEHHbIE C BHYyTPEHHHUMH Ka0eJsiMU

coequHeHnn dpf2
MIOICOEANHSIETCS K 00paTHOMY
KaHaJIy reHepaTopa

YpoBHU YpoBHU
No Ouncanme CxeMma ucnbITaHus U (popma OCHOBHOTI'0 pacIIMpPeHHOro Yueo MepBuunas Kpurtepuu
HCTIBITAHUS HCTIBITAHUS BOJHBL. HCHBITAHHSL. HMCHBITAHHSL. HCTIBITAHMIA 3amuTa TMpHEMKH Kommenrapun
Cwm. IIpuio:xenue A/K.44 Cm. Takike Cm. Takike
n. 7/K.44 . 5 u 7/K.44

7.1 Heskpanupo- Pucynku A.3-5/K.44 u Ucmax) = 500 B Uc(max) = 1000 B 5 10 Kax10# OTcyTCTBYET A

BaHHBIN Kabenp | A.6.1-1/K.44 HOJSIPHOCTH
R=100m

7.2 OKpaHUpPOBaH- Pucynok A.3-5/K.44 u Ucmax) = 500 B Uc(max) = 1000 B 5 10 Kax10# OTtcyTCTBYET A
HBII Kabenb pucyHok A.6.5-1/K.44 HOJSIPHOCTH
(BKIMIOYAs R=00m
KOaKCHaJbHbIC
Kabenn)

7.3 Wnrepdetic Pucynkn A.3-5/K.44 1 A.6.3-1 Uc(max) = 500 B Uc(max) = 1000 B 5 1o Kaxxgon OtcyTcTBYyeT A JIJ11 HICTOYHUKOB
HCTOYHHUKA R=00m TOJISIPHOCTH MOCTOSIHHOTO
TIOCTOSIHHOT'O OnemeHt cBszu = 10 Q + 9 Mx®d TOKa ¢ 000UMH
TOKa C MIPH TOCIIEI0BATEIIEHOM IUTaBAIOIIIUMHE
TUTABAOIIAMH COEIMHEHUN MOpTaMu
MOPTaMHU

7.4 Hutepdetic Pucynok A.3-5/K.44 u prcyHok Ucmax) = 500 B Uc(max) = 1000 B 5 10 Kax10# OTcyTCTBYyET A JIJ11 MICTOYHUKOB
HCTOYHHUKA A.6.3-2a HOJSIPHOCTH MIOCTOSIHHOTO
TOCTOSTHHOTO R=00m TOKa C OJJHUM
TOKa ¢ Dnement cas3u dpfl= 10 Om + 3a3eMJICHHBIM
3a3eMJICHUEM 9 Mx® mpH MOCIIEI0BATEIIEHOM MOPTOM

[NPUMEYAHMUE. — TpeGoBanust 3T0i TabIMIBI OTHOCATCS K CTAHIAPTHOI CTOHKOCTH BXOAHBIX M BBIXOAHBIX ITOPTOB MCHBITEIBAEMOro obopyaosanus. [Ipeanonaraercs, 4to MuHMMabHast o0Imas
CBSI3YIOILAsl CETh yCTaHOBJIEHA B cooTBeTcTBUH ¢ Pexomennanueit MCO-T K.40 u uTo 3a3emisironiast 1 CBS3yoLIas ceTh uMeeT KoHduryparuio 1160 Mesh-BN, n16o Mesh-IBN ¢ konduryparueit
CBSI3YIOILETO TIOBEPXHOCTHOTO CIIOSI, COOTBETCTBYIOIEro onucanuio B Pekomennaun MCO-T K.27. B ciyyasx HecOOMIOAEHHs 3TUX YCIOBHHA MOTYT MOHAJOOUTHCS JOTIOTHUTEIBHBIE MEPHI 3aILUTHI
nu 000pyI0BaHUE C TTOBBIIIEHHBIME YPOBHAMH CTOWKOCTH, HAIPUMEP YPOBHAMH PACIIMPEHHOTO HCIBITAHMS.
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0,5

JmrensHOCTH

1,5

Tecroroe HaIpsKECHUE Kak (byHKI_II/Iﬂ JUIATCIIBHOCTHU JJIs1 3HAUCHUS yﬂeJ’[BHOﬁ OHEPI'vH U BHYTPECHHET'O COIPOTUBJICHUSA

HNCTOYHUKA ITUTAHUA.

25 ¢
K.020_F1

Pucynok 1/K.20 — TecToBoe HanpsikeHHe KaKk GyHKIMA JJIUTETbHOCTH € Pe3yJIbTHPYIOIIHM
suauennem 10A’c npu conporusiaennu 200 Om
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Cepus A
Cepus B
Cepus C
Cepust D
Cepus E

Cepus F
Cepus G
Cepus H
Cepus |
Cepus J

Cepusa K
Cepusi L

Cepus M

Cepus N

Cepus O
Cepus P
Cepus Q
Cepust R
Cepus S
Cepus T
Cepus U
Cepus V
Cepus X
Cepus Y
Cepust Z

CEPUU PEKOMEHIALIMIT MCD-T

Opraam3arust padbotsr MCO-T

CpenctBa BeIpaKeHHS, ONIPEACITICHUS, CHMBOJIBI, KJIacCH(UKAIHS
OO0w1ast CTaTUCTHKA DIIEKTPOCBS3H

OO0ure NpUHUUIIB TapUpUKALTUH

OO0w1as SKCITyaTanus CeTH, TeseoHHas ciryk0a, PyHKIMOHUPOBAaHUE CIykKO 1 YeTIOBEUeCKHe
(akTopsI

Herenedhonnslie cykObI CBSI3U

CucTeMsl U cpelia nepegayu, HUQPPOBbIE CUCTEMBI U CETH
AynnoBusyaibHble U MYJIbTUMEIUIHbBIE CHCTEMBI
Ludposas ceTb ¢ HHTETpaLEel CITYKO

KabenbHble ceTu u nepeaavya CUTHAJIOB TCIICBU3MOHHBIX U 3BYKOBBIX IIPOrpaMM U JPYIrux
My.TILTPIMCI[PIﬁHBIX CUT'HAJIOB

3ammuTa oT moMex

KoncTpykmms, mpokiiajka u 3aniura Kademnen 1 Ipyrux 3JIEMeHTOB JINHEHHO-Ka0eTbHBIX
COOpPYKEHUI

TMN u TeXHHYECKOE O0CTyKUBAHUE CETEH: MEKITyHAPOIHBIC CHCTEMEI TICpEIayH,
tenedonHble, TenerpadHeie, GaKCUMUIBHBIC U aPCHIOBAHHBIC KaHAJIBI

TexHuueckoe 00CITy)KHBaHNE: MEKIYHAPOIHbIE KaHABI MTePeadyr 3BYKOBBIX U TE€IEBU3MOHHBIX
porpaMm

TpeboBanus K U3MEPUTENBHON anmaparype

KauecTBo TenedoHHOH nepenayun, TeneQoHHbIE YCTAaHOBKH, CETH MECTHBIX JIMHHUN
KommyTanus u curHanu3anms

Tenerpadnas nepegaua

OxoHewyHoe 000pyaOBaHKe AJs TenerpagHbIX CIIyKO

OkoHeuHOE 000pyIOBaHUE IS TEIEMATHIECKIX CITYKO

TenerpadHas koMMyTaIus

Ilepenaya maHHBIX 1O Tene(OHHON ceTH

CerH niepeaayn JaHHBIX U B3aUMOCBSI3b OTKPBITHIX CHCTEM

I'moGanbHas nHGopMaoHHas HHOPACTPYKTYpa U aCIEKThI MeXceTeBoro rnpoTtokoina (IP)

SI3pIKH 1 OOIIIHME ACTIEKTH IPOTPAMMHOT0 OOECTIEUEHHS [Tl CUCTEM BJIEKTPOCBSI3U

OTtnevaTtaHo B LLBenuapun
YKeHeBa, 2004 r.




