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Mpeaucnosue

Llenu, ocHoBHble NpuHUWNbLI 1 06LWMe npasuna nposeaeHus paboT No mMexrocyaapCcTBEHHOW cTaHaap-
Tuaauum ycradosnenbl FOCT 1.0 «MexrocyaapcteseHHas cuctema craHaaptusaummn. OCHOBHbIE NONOXEHUA»
n NOCT 1.2 «MexrocyaapcTseHHas cuctema ctaHgaptusauun. CtaHaapTbl MEXrocyaapcTBeHHble, npasuna
1 peKoMmeHAaummn Nno MexrocyaapcTBeHHoON ctaHgapTusauun. Npasuna paspaboTku, NpUHATUA, oBHOBNEHUS
N OTMEHbI»

CseneHus o ctaHgapre

1 NMOArOTOBJIEH 3akpbIThiM akunoHepHbIM o6uecTBoM «HayyHo-ucnbiTatenbHbln LeHTp « CAMTIC»
n TexHuyeckum komuteToM no crtaHgaptusaumu TK 30 «OnekTpomMarHWTHas COBMECTMMOCTb TEeXHUYEeCKUX
cpeacTs» Ha OCHOBe COBCTBEHHOrO NepeBofa Ha PYCCKUM A3blK aHIMOA3bIYHON BEPCUW CTaHaapTa, YKasaHHOro
B NyHkTe 5

2 BHECEH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY PerynMpoBaHuio u METpOnornm

3 NMPUHAT MexrocyaapCTBeHHbIM COBETOM NO CTaH4apTU3auuu, METPONorum u ceptudukaumm (NnpoTo-
kon ot 25 mapta 2013 r. Ne 55-)

3a NPpUHATUE NPOronocoBanu:

Kpartkoe HaumeHoBaHue CcTpaHbl Kog crpatbl no MK CokpalweHHoe HauMeHoBaH1e HauMoHansLHOro opraHa
no MK (MCO 3166) 004—97 (NCO 3166) 004—97 no craHaapTu3aumm

Benapycb BY loccranpapt Pecnybnukm benapycb

Kupruaums KG Keipreiactanaapt

Monpgosa MD Monpgosa-Cranpaapt

Poccus RU Poccranpapr

Y3bekucraH uz Yactaspapt

4 lMpukasom PegepansHOro areHTCTBa NO TEXHUYECKOMY perynupoBaHuio U METPONorMn ot 22 Uions
2013 r. Ne 415-cT mexrocynapcTteeHHbin ctangapt NOCT 30805.22—2013 (CISPR 22:2006) seeaeH B aein-
CTBME B Ka4ecTBe HauuoHanbHoro ctaHgaprta Poccuiickon ®epepauum ¢ 1 susaps 2014 r.

5 HacTosiwuin ctaHaapT sensetcs MoavdUUMpoBaHHbIM NO OTHOLLEHWUIO K MeXAYHapOoaHOMY CTaHaapTy
CISPR 22:2006 «OGopynoBaHve MH(MOPMAaLMOHHbIX TEXHONOMMNA. XapakTepuctuku paguonomex. Hopmbl un
meToabl namepenuiny («Information technology equipment — Radio disturbance characteristics — Limits and
methods of measurement», MOD).

MexayHapogHbii ctanaapTt CISPR 22:2006 noarotoBneH MexayHapoaHbiM cneunanbHbIM KOMUTETOM
no pagvonomexam (CISPR) MexayHapoaHoi anektpotexHuyeckon komuccun (IEC), NMogkomutetom | «3Snek-
TpOMarHUTHasi COBMeCTMMOCTb 060pyaoBaHUs MHPOPMALIMOHHbBIX TEXHONOMMIA, MynsTUMeauitHoro obopyao-
BaHUS U paauonpueMHbIX YCTPOWUCTBY.

Hactosiwee obbeanHeHHoe usnaxdue mexayHapoaHoro crangapra CISPR 22 (uspganuwe 5.2) skniovaet
B cebs natoe usnaxue, onybnukosanHHoe B 2005 r., UameHenne 1 (2005 r.) u UameHeHuwe 2 (2006 r.)

HaumeHoBaHwWe HacTosLero craHgapTa M3MeHeHO OTHOCUTENbHO HAMMEHOBaHUS YKa3aHHOro Mexay-
HapoaHoro crtaHgapTa ans npueegeHus B cootsetctaue ¢ FOCT 1.5 (noapasaen 3.6).

Ccbinky Ha mMexayHapoaHble cTaHAapThl, KOTOPbIE NPUHATHI B KAYECTBE MEXroCyAapCTBEHHbIX CTaH-
[apToB, 3aMeHeHbl B pasgene « HopmaTuBHbIE CCbINKU» U TEKCTE CTaHZapTa CCbiflkaMy Ha COOTBETCTRYIOLLMNE
MEXroCyapCTBEHHbIe CTaHAapThl.

TepMuH «paguoyacToTHoe BoamylueHue» («radio disturbance») 3ameHeH Ha TepMUH «MHAYCTpUanbHas
paguonomexa» B Lensx cobniogeHus nNpuHATONn TepMuHonoruu. [lononHutensHble pas3bl 1 CNoBa, BHECEH-
Hble B TEKCT CTaHgapTa Ans yTodHeHust obnactu pacnpoctpaHeHus u obbekTa ctaHgapTusaumu, BblaeneHsbl
NOMY>XUPHbLIM KYPCUBOM.

CBeaeHuns 0 COOTBETCTBUM CCbINTOYHbIX HauMOHanbHbIX CTaHAAPTOB MeXAYHAapOAHbLIM CTaHaapTam, uc-
NOMb30BaHHbLIM B KAYECTBE CCbINTOYHbLIX B NPUMEHEHHOM MeXAyHapo4HOM CTaHgapTe, npusedeHbl B 40NOM-
HUTEeNbHOM npunoxenun [A.
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HacToswuii ctangapt nogrotosneH Ha ocHose npumeHeHus FTOCT P 51318.22—2006 (CISPR 22:2006)1)
6 BBEEH BIMEPBbIE

7 MEPEU3OAHUE. Anpenb 2020 .

UHgopmayus o esedeHuu e delicmeue (npekpawieHuu delicmeusi) Hacmosuje2o cmaHdapma u usme-
HeHul K HeMy Ha meppumopuu yKa3aHHbIX 8biwe 20cydapcme rybrukyemcs 8 ykazamensax HayuoHanbHbIX
cmaHdapmos, usdasaembixX 8 3Mux 2ocydapcmeax, a makxe 8 cemu ViHmepHem Ha calimax coomeemcmay-
OWUX HayUuoHarnbHbIX Op2aHoe o cmaHdapmu3ayuu.

B cnyyae nepecmompa, usmeHeHUs unu ommeHbl Hacmosuweao cmaHdapma coomeememeyrouas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuansHOM uHmepHem-calime MexzocydapcmeeHHO20 cogema o
cmaHOGapmus3ayuu, Memponoauu u cepmugukayuu 8 kamanoze «MexzaocydapcmeeHHble cmaHOapmbl»

1) MNpukaszom denepansHOro areHTCTBa Mo TEXHWHECKOMY peryrimpoBaHuio U metponoruu ot 22 wions 2013 r.
Ne 415-cT TOCT P 51318.22—2006 otmeHeH ¢ 1 sHBaps 2014 r.

© CraHgapTuHdopm, oopmnenue, 2015, 2020

B Poccuiickoin degepaummn HacToawmin cTaHaapT He MOXeT BbiTb NOMHOCTLIO UMK
4YacTUYHO BOCMPOU3BEAEH, TUPAXUPOBaH U PacnpocTpaHeH B kKayecTse ouumnansHoro
nagaHus 6e3 paspelwerns PeaepanbHOro areHTCTBa No TEXHUYECKOMY perynmpoBaHuto
1 METPONoruun
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FOCT 30805.22—2013

BeegeHne kK CISPR 22:2006

O6nactb NpPMMEHEHMA HaCTOsWeEero cTaHgapTa oxBaTbiBaeT BCH Mosocy paguovactoTr ot 9 «kly
[0 400 I'Tu, oAHaKo HOpMbl onpefenieHbl TO/IbKO B OTPaHMUYEHHOI nosioce 4acToT, KoTopasi cuMTaeTcs gocTa-
TOYHOI N1 yCTAHOBAEHUSA YPOBHE NMoMeXx B Lensax 3awuTbl CNyX6 paguoBel,aHnsa 1 CBA3N U obecnevyeHus
BO3MOXHOCTW A1 APYroil annapaTypbl PyHKLMOHUPOBATbL AO/HKHLIM 06pa3oM Ha NpUemMsIeEMOM PacCTOSAHUM.

Vi



MonpasBka k TOCT 30805.22—2013 (CISPR 22:2006) COBMeCTUMOCTb TEXHUYECKUX CPeACTB 3/1eKTPO-

MarHuTHasi. O6opygoBaHe NHPOPMALMOHHbIX TEXHO/IOMN. Pagnonomexn nHAycTpuanbHbie. HopMbl
N MeTobl U3MepeHuii

B kakom mecTte HanevaraHo

[0/mKHO 6bITb
Mpeancnosne. Tabnuua corna- — TypKMeEHUst ™ nasroccnyx6a
coBaHus

«TypKMEHCTaH4apT1apbI»

(MYC Ne 11 2022 1)



roCT 30805.22—2013
(CISPR 22:2006)

M E X T OGCVYOAPU CTH BEUHH HUBbB # C TAHAOAPT

CoBMeCTUMOCTb TeXHUYECKUX CPEeACTB 3NMEeKTPOMarHuTHas

OBOPYAOBAHUE UH®OPMALMOHHbIX TEXHONOINA.
PAOWONMOMEXU MHOAYCTPUATbHbIE

Hopmbl n meTogbl U3MepeHun

Electromagnetic compatibility of technical equipment. Information technology equipment.
Radio disturbance. Limits and methods of measurements

LNarta sBegenun — 2014—01—01

1 O6nacTtb npuMeHeHus

Hacrtosiwuin ctangapT pacnpocTpaHsietcs Ha obopynoBaHue MHGOpMauuoHHbIX TexHonoruin (OUT)
B cooTBeTcTBuM ¢ onpeaeneHnem OUT, npuseaeHHbIM B 3.1.

CtaHpapT ycTaHaBnueaeT HOPMbl U METOAbI U3MEpeHun nHaycTpuansHbix paguornomex (UPM) ot OUT
knaccos A 1 b B nonoce 4actor ot 0,75 MMy do 6 I'"y.

M3mepeHus Ha YacToTax, NPUMEHUTENBHO K KOTOPLIM HOPMbI HE YCTaHOBIEHbI, HE NPOBOASAT.

Llensmu HacToswero craHgapta SBASAKTCA: yCTaHOBreHWe eguHoobpasHbix TpeboBaHuin K ypoBHAM
WP ot 06opyaoBaHusa, cooTBeTCTBYIOWEro 06nacTn NpUMEHeHNs HacTosLWero ctaHgapTa U (OUKCMPOBaHHbBIX
HOPM paguonomex; onvcaHue MeTodoB M3AMEepeHui, cTaHgapTuaauus paboynx yCrnosuin Nnpy nposegeHun uc-
NbiTaHWI; onpeaeneHne nopsaka OUeHKU pesynsTaToB UCTIbITaHUA.

Jllo6oe o6opynosaHue (unu yacte OUT), OCHOBHOM (DyHKUMEN KOTOPOro SIBNSIETCA nepegava w/unu
npuvem paanocurHanos B COOTBETCTBUM C OnpeaeneHusiMu, npueeaeHHbiMu B PernamenTe paguocssasn Mex-
AyHapoaHOro Cok3a 3neKTPOCBA3M, UCKYaeTcs M3 obnactu NnpuMeHeHus HacTosLWEero cTaHgapTa.

Mpumevyanune — Jlioboe o6opyaosaHue, KOTOPOE UMEET DYHKLUMIO U3NYHEeHUa u/unu npyema pagnocurHanos
B COOTBETCTBUM C OnpepeneHusiMu, npusefeHHbiMM B Pernamente pagvocsasu MexayHapoaHOro coko3a aneKTpoces-
3u, JOMKHO COOTBETCTBOBATL NpaBunam perynupoBaHus paguocssaan, yCTaHOBNEHHBIM HALMOHaNbLHON agMUHUCTpaLven
CBSA3U, HE3aBUCUMO OT MPUMEHUMOCTU HAcTOALLEero cTaHaapTa.

Hacrosawuit cTaHaapT He pacnpocTpaHaeTcs Ha obopyaoBaHue, ana kotoporo Hopmel VPT1 B nonoce
yacTtot ot 0,75 MI'y go 6 'L ycTaHoBNEHbI B ApYrix MexaocydapcmeeHHbIx cmaHdapmax, pa3pabomaH-
HbIX Ha OCHO8€e NMPUMeHeHUs1 MeX0yHapoOdHbIx cmaHdapmoe IEC unu CISPR.

2 HopmaTuBHbI€ CChINTKU

B HacTosiwem ctaHgapTe Mcnonb3oBaHbl HOPMATUBHBLIE CCbINIKUM Ha CNeaylLlumne MexrocyaapcTBeHHbIe
cTaHaapTbl:

rOCT 14777 Paduonomexu uvdycmpuansHbie. Tepmutbl u onpedenexus’)

I'OCT 30372 CoemMecmumMocmb MexHUYeCKUx cpedcme anekmpomMazHumHasi. TepMuHbl U onpe-
deneHus

I'OCT 30804.4.6 CoemecmumMocmb mexHuU4eckux cpedcme afiekmpomazHumHas. Ycmouvueocms
K KOHOYKMU8HbIM MoMexaM, HagedeHHbIM paduo4yacmomHbiMU 3/1eKmpoMazHUMHbIMU nonsmu. Tpe6o-
eaHus u MemoOdbl ucnsimaHui?)

1) B Pocewiickoit depepauuv aeiictayet FTOCT P 55055—2012.
2) B Poccuiickoit depepauvm gevicteyet FTOCT P 51317.4.6—99 (MOK 61000-4-6—96).

U3panue opmumansHoe



rocCT 30805.22—2013

roCT 30805.13—2013 (CISPR 13:2006) Coemecmumocmb mexHu4eckux cpedcme 3siekmpomas-
HumHas. PaduosewjamenibHbie MPUEeMHUKU, meneeu3opbl u dpyzas 6bimoeas paduo3aneKmpoHHas
annapamypa. Paduonomexu uHdycmpuanbHbie. HOpMbl u Memodb! uamepeHul

rocCT 30805.16.1.1—2013 (CISPR 16-1-1:2006) CoeMecmumMocmb mexHUYecKkux cpedcme 3nek-
mpomazHumHas. Tpe6oeaHus Kk annapamype 015 U3MepeHusi napaMempos uHAycmpuanbHbix paduo-
nomex u nomexoycmouyueocmu u memods! usmepeHul. Yacms 1-1. Annapamypa Ons usmepeHusi
napamempoe uHdycmpuanbHbIX paduonomex u nomexoycmoudueocmu. [pubopsi Onsa usMepeHus
uHlycmpuanbHbix paduonomex

rOCT 30805.16.1.2—2013 (CISPR 16-1-2:2006) CoemMecmumocmb mexHu4Yyeckux cpedcme aieK-
mpomazHumHas. Tpe6oeaHus Kk annapamype ONs1 u3aMepeHuUsi NnapaMempoe uHdycmpuanbHbix paduo-
nomex u nomexoycmouqueocmu u Memodsi uamepeHuu. Yacme 1-2. Annapamypa 0ns uamepeHus na-
pamMempoe uHdycmpuasibHbix paduornomMex u nomMexoycmouvueocmu. Ycmpolicmea Onsi usMepeHus
KOHOYKMUEBHbIX paduonomMex u ucnbimaHuil Ha ycmou4yueocmb K KOHOYKMUBHbLIM paduonomMexam

roCT 30805.16.1.4—2013 (CISPR 16-1-4:2007) CoemecmumMocmb MexXHU4YecKux cpedcme 3sieK-
mpomazHumHas. TpeboeaHus k annapamype Ons U3MepeHUsi NnapaMempos UHOycmpuanbHbIX paduo-
nomex u noMexoycmou4yueocmu u Memodbl usmepeHul. Yacme 1-4. Annapamypa 0ns usaMepeHus na-
pamempoe uHdycmpuanbHbix paduonomMex u nomMexoycmoivyueocmu. Ycmpolicmea Ons uamepeHusi
uznyyaemMbix paduonomex u UCibIMaHull Ha ycmolYueocms K uzny4aeMsiMm paduonomexam’)

I"'OCT 30805.16.2.1 (CISPR 16-2-1:2005) Coemecmumocmb mexHU4Yeckux cpedcme afniekmpomaa-
HumHasn. TpeboeaHus k annapamype ONs u3MepeHUs napamempos UHOycmpuanbHbIX paduornomex u
nomexoycmouy4yueocmu u MemoOdb! usmepeHul. Yacme 2-1. MemoOds! uamepeHul napamempos uHAy-
cmpuanbHbIX paduonomMex u nomexoycmolyueocmu. U3mepeHue KOHOYKMuU8HbIX paduonomex

rOCT 30805.16.2.3—2013 (CISPR 16-2-3:2006) Coemecmumocmb mexHUYeckux cpedcme
anekmpomazHumHas. TpeboeaHus k annapamype 0N U3MepeHuUsi napamempoe UHOycmpuasnbHbiX
paduonomMex u momexoycmouvueocmu u Memodsi usmepeHui. Yacme 2-3. MemoOdsi! usamepeHul na-
pamempoe uHOycmpuanbHbix paduornomMex u nomexoycmouvyueocmu. U3mepeHue usny4aemsbix pa-
duonomex

rOCT 30805.16.4.2 (CISPR 16-4-2:2003) CoemecmumMocmb mexHU4YecKux cpedcme 3JiekmpomMmaz-
HumHas. HeonpedeneHHocms usmepeHull 8 o61acmu anekmpomazHumHol coemecmumocmu?)

NMpumeyaHue — [lpn NONL3OBaHUN HACTOSALLMM CTaHAAPTOM LieNecoobpasHo NPOBEpPUTL ANCTBUE CChINoY-
HbIX CTaHAapToB U KnaccudukaTopos Ha oduuManbHOM MHTEpHET-cainTe MexrocyaapcTBEHHOro coBeTa no craHaapTyu-
3auum, MeTpornoru u ceptudmkaumn (www.easc.by) unu no ykasatensim HauuoHanbHbIX CTAHAApTOB, U3AaBaeMbIM B
rocygapcTeax, ykasaHHbIX B MPEANCIIOBUM, UMK Ha OuLMarnbHbIX CaTax COOTBETCTBYIOLMX HAUMOHANbHLIX OPraHoB Mo
cTaHgapTusaumu. ECnv Ha JOKyMeHT AaHa HeJaTMpOBaHHas CCbifka, TO CNeayeT UCMonb30BaTh AOKYMEHT, AeNCTBYIOLLUMA
Ha TEKYLUWMA MOMEHT, C Y4ETOM BCEeX BHECEHHbIX B HEro ameHeHuin. Ecnv 3ameHeH CCbINOYHbIN JOKYMEHT, Ha KOTOPbIN
[aHa JatupoBaHHasi CChinka, TO CrieayeT UCMONb30BaTh yKasaHHY BEPCUI0 3TOro AOKyMeHTa. Ecnv nocne npuHsTus
HaCTOSILLEro CTaHAapTa B CCbITOYHBIN [OKYMEHT, Ha KOTOpbIi AaHa AaTupoBaHHasi CCbifika, BHECEHO U3MeHeHue, 3aTpa-
rMBaloLLee nonoXxeHue, Ha KOTOpoe [aHa CChifka, TO 3TO NONOXEeHWe NpuMeHseTcs 6es yyeta 4aHHoro nameHexus. Ecnu
CCbINOYHbIV JOKYMEHT OTMEHEH 6e3 3ameHsbl, TO NOMoXeHWe, B KOTOPOM [AaHa CChifika Ha HEero, MPUMEHSIETCS B 4acTu, He
3aTparvBaioLLe 3Ty CCbInKy.

3 TepMuHbI U onpeaeneHus

B HacTosiwem ctaHgapTe npumeHeHbl TepMuHbl no FOCT 14777, F'OCT 30372, a Takke cneayrouue
TEPMUHbI C COOTBETCTBYOLUMW ONpeaeneHnsamu:

3.1 o6opynoBaHme nHcopmaumnoHHbix TexHonoruin; OUT [information technology equipment (ITE)]:
JTio6oe obopyaosaHue:

a) BbINONHSOLLEE OCHOBHYHO (PYHKUMIO, CBA3AHHYIO C BBOAOM, XpaHeHneM, otobpaxeHuem, nouckom, ne-
pegavei, o6paboTkon, KOMMyTaLMen UNu ynpasneHmem AaHHbIX U COODLLEHWUI CBA3U, KOTOPOE NPU 3TOM MOXET
ObITb CHabXEeHO OAHUM UIN HECKOMNbKUMU NOpTaMu, UCNonb3yeMbiMu 06bI4HO ANA nepeaayn nHgpopmauumu;

b) umeroLlee HOMUHanNbHOE HanpsikeHne nuTaHus He Gonee 600 B.

OWT skniovaet B cebs, Hanpumep, obopygoBaHue o6paboTkn faHHbIX, OPUCHbIE MaLUMHBI, ANEKTPOH-
Hoe obopyaoBaHve Ans aenonpoussoacTea u obopyaoBaHue CBA3W.

1) feicreyer FOCT CISPR 16-1-4—2013.
2) Neicreyet FOCT CISPR 16-4-2—2013.
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3.2 ncnoiTtyemoe obopynosanue; MO [equipment under test (EUT)]: OtaensHo npumensemoe OUT
unu yHKUMOHanNbLHO B3auMogeuncTeyrwas rpynna obpasuos OUT (cuctema), koTopble BKM4alT B cebs
OAWH UM HECKOMNbKO OCHOBHbIX BIOKOB M MCNONb3YIOTCA ANA Lenen oOLueHKN.

3.3 ocHoBHoOM 6nok (host unit): YacTb cuctemsl, Bkniovawowen B ceba OUT, unmn 6nok, KOHCTPYKLUMS KOTO-
pbix obecrneymBaeT MexaHu4yeckoe pasmeLleHne Moaynen, KoTopbie MOryT CoaepXaTb MCTOMHUKM pagno4acToT-
HbIX curHanos u obecrneynsath pacnpegeneHune HanpshkeHun anekTponutanus ana apyrux OUT. Pacnpeaenenue
3NeKTPONUTaHUA Mexay OCHOBHbIM Briokom (bnokamu) u mogynamu unu apyrumm OUT MoXeT ocyLecTBnATbLCA
no NMOCTOSIHHOMY TOKY, NepeMeHHOMY TOKY Unu NMOCTOSIHHOMY U NepeMeHHOMY TOKY OJHOBPEMEHHO.

3.4 moaynb (module): Yacts OUT, koTopas BbINONHAET ONpeaeneHHy (MYHKLUUIO U MOXET coaepxaTtb
MCTOYHMKN paanoYacTOTHbLIX CUrHANoB..

3.5 uaeHTnyHbie moaynu u OUT (identical modules and ITE): Moaynu u OUT, narotoBneHHble B 3Ha4u-
TeNbHOM KONUYeCcTBe Mo eAWHbIM TeXHUYeckum TpeboBaHUAM U B Npeaenax yCTaHOBMNEHHbIX NPOU3BOACTBEH-
HbIX [ONYCKOB.

3.6 nopt cBa3u (telecommunications/network port): Mecto coegnHeHus, B KOTOPOM OCYLLECTBNSETCH
nepegaya peyu, AaHHbIX U cUrHanos, obecneynBaloLnX B3aUMOCBA3b LLUMPOKO pa3BeTBMEHHbIX CUCTEeM Mo-
cpeacTBoM nogknioyeHns OUT K MHOrononb30BaTeNbCKUM TEeNeKOMMYHUKALUMOHHBIM CETAM [Hanpumep, KOM-
MyTUpyeMbIM TenedoHHbIM ceTam obuero HasHadeHnusa (PSTN), undpoBbiM ceTam ¢ uHTerpauunen cnyxoé
(ISDN), uudpoBbiMm aboHeHTCkMM nuHuMsaM Tuna (XDSL), nokanbHbIM BbluMcnuTensHeiM cetam (Ethernet,
Token Ring 1 T. 4.)] n aHanorM4yHbIM CETSIM CBA3MW.

Mpumeyarnue — [loprt, 06bIMHO NPpEeAHA3HAYEHHbIN ANA COeQUHEHUIA MEXAY KOMMOHEHTaMM UCTbITYEMON cucTe-
Mbl, BKNovatowen B cebs OUT (Hanpumep, nHtepdenc RS-232, yHusepcanbHasi nocnegosarensHas wuHa USB n T. a.), uc-
Nonb3yemblil B COOTBETCTBUM CO CBOMMM (DYHKLIMOHANBHBIMY XapakTepucTkaMmu (Hanpumep, ¢ y4eToM MakcumManbHOW anv-
Hbl NoAkno4aemoro kabens), B kayecTse nopra CBs3M B COOTBETCTBUM C HACTOSILLUM ONpegeneHmem He paccMaTpuBaeTcs.

3.7 mHorodyHKUMOHanbHoe obopyaoBaHue (multifunction equipment): OUT, umerowee ogHy unu
6onbliee Yncno MyHKUMIN, BbINOMHAEMbIX OAHUM YCTPONCTBOM, NPUMEHUTENbHO K KOTOPbIM AEWCTBYIOT Tpe-
6oBaHWs HacCTosLLEro cTaHaapTa u/unu Apyrux cTaHaapToB, ycTaHasnueawwmx Hopmel UPTT.

MpumevyaHnue — [lpumepamm MHOroMyHKLMOHANBHOIO 060pPyAOBaHUSA ABNAIOTCS:

- NepCOHarnbHbIl KOMMBLIOTEP C TENEKOMMYHUKaUWOHHON hyHKLMEn u/unu dyHKkunen npuema paguoseLlarenbHbix
nepeaav;

- NEpPCOHanbHbIA KOMMbIOTEP C (PYHKUVEW M3MEPEHWIA 1 T. A.

3.8 cymmapHoe obuee HecuMMeTpUYHOE NonHoe conpoTuBnexHue (total common mode impedance):
ConpoTtueneHue mexay kabenem, npucoegmHeHHbIM K ucneityemomy nopty MO, 1 nnacTUHON 3a3eMnenHus.

3.9 paamewenue (arrangement): duanyeckoe paameweHve MO, a Takke NoacoegumHeEHHbIX nepude-
PUMHLIX YCTPOWCTB U/unu nogknioyaemoro obopygosaHus B npegenax 30Hbl UCMbITaHUA.

3.10 koHdurypaums (configuration): Pexum dyHkunoHvpoaHus u apyrue pabodue ycnosus MNO.

3.11 nogkno4yaemoe obopypoBanue; MO [associated equipment (AE)]: O6opygoBaHue, npumeHeHue
KoToporo Heobxoaumo ans obecnevenuns dyHkumonnposanusa MO npu nposegeHun ncneitanui. MNogkniovae-
Moe obopyaoBaHue MOXET (hru3nM4eckn pasmelaTbCs BHE 30HbI UCTIbITAHUNA.

3.12 3amyxaHue npu npeobpa3osaHuu o6uje20 HecUMMempPuU4YHO20 HanpshkeHusi: OmHoweHue obue-
20 HeCUMMEMPUYHO20 HaNPsHKEHUSs1 Ha Nopme CB8A3U K HeXxenamenbHOMY CUMMEeMPUYHOMY HanpsiKeHUulo,
B803HUKaloweMy Ha 3mom rnopme npu HanuYuu yKa3aHHo20 06uje2o0 HeCUMMEeMPUYHO20 HaNPsKeHUs.

lMpumevyaHus

1 CeedeHus 0 napamempax acuMMempuu OMHOCUMesIbHO 3eM/1U U CXeMa U3MepeHUs 3amyxaHus npu npe-
obpa3oeaHuu obuje2o HecuMMempPUYHO20 HanpshHkeHus npueedeHb! 8 PekomeHdayusix MexdyHapoOHO20 coro3a
anexkmpocesn3u (cekmop cmaHdapmu3ayuu e obnacmu menekoMMmyHukayud) [1], [2].

2 B Hacmosiuwyem cmarHdapme 0ns1 0603HaYeHUs1 3amyxaHus npu npeobpa3oeaHuu obuje2o HecuMmMempuy-
HO20 Hanps)XeHUsi NPUMEeHeH MepMUH «3amyxaHue npodosibHo20 npeobpasosaxus (3[1I1)», coomeemcmeyio-
wua mepmuHy «longitudinal conversion loss (LCL)».

4 Knaccudmkauma OUT
OWUT noppazpensioT Ha Ase kateropuu, kKotopble o603HaqeHbl kak OUT knacca A u OUT knacca b.
4.1 OUT knacca b

OWT knacca b — kareropus obopygosaHusi, cootseTcTBytowas Hopmam UPI, yctaHoBneHHbIM Ans
OWUT knacca b.
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OWT knacca b npegHaszHa4yeHoO B OCHOBHOM ANA NpUMeHeHUs B O6biTOBOM 06CTAHOBKE U MOXET BKMIO-
yaTb B cebs:

- obopyaosaHue 6e3 hukcupoBaHHOrO MecTa UCNoNbL30BaHUs, HanpuMep nepeHocHoe obopyaosaHue ¢
nuTaHMem OT BCTPOEHHbIX BaTapewn;

- OKOHeYyHoe ob6opyaoBaHue CBA3W, NonyYaLlee NEeKTponuTaHme oT CeTU CBA3Y;

- NepCoHarnbHbIE KOMMNbIOTEPL! U BCNOMOraTenbHoe obopyaosaHue, NOAKNIYaEeMoe K HUM.

MpumevyaHue — bBoiToBas o6cTtaHoBKa — 3TO 06CTAHOBKA, B KOTOPOIt paauno- N TENEBU3NOHHBLIE NPUEMHUKU
MoryT BbiTb yCTaHOBNEHbI € yaanewuem He 6Gonee 10 m ot OUT.

4.2 OUT knacca A

OWT knacca A — kateropusi 06opynoBaHus, K KOTOPOMY OTHOCSITCS BCe Apyrue obpaaubl OUT, cooT-
BeTcTBylOWMe Hopmam WP, yctaHoBneHHbiM ans OUT knacca A, HO He cooTseTcTByiowme Hopmam UPT,
yctaHoBneHHoiM anss OUT knacca b. Takoe o6opyaoBaHue He [OMKHO UMETb OrpaHUYeHut B Npogaxe, Ho
B 3KCNnyaTaumoHHblX gokymeHTax Ha OUT knacca A gomkHa 6biTb NpuBeaeHa npeaynpexaanuas Hagnuch:

BHUMAHWUE!

Hactosuwee usnenue otHocutcs kK obopyaosanuio knacca A. MNpu ucnons3osaHum B GuiToBon 06cTaHOBKE
310 0bopyaoBaHNe MOXET HapyLliaTh (PYHKUMOHMPOBaHUE APYrMX TEXHUYECKUX CpeacTB B pesynbraTte cosaa-
BaeMbiX UHAYCTpUanbHbIX paguonomex. B aTom cnyyae oT nonb3oBartens MoxeT notpebosatbCcsa npuHaTUe
afieKBaTHbIX Mep.

5 Hopmbi koHAYKTUBHBLIX UPI Ha ceTeBbIX 3aXXumax v noprax CBs3u

MO pomxHO COOTBETCTBOBATbL HOPMaM, yCTaHOBMEHHbIM B Tabnuuax 1 1 3 unu 2 n 4, npu Ucnonb3o-
BaHuu nameputenen VIPT1 ¢ 0eTEKTOPOM CpeaHUX 3HaYeHW M KBasMnUKOBLIM AETEKTOPOM COOTBETCTBEHHO
1 NpoOBeAeHUN U3MEPEHUIA B COOTBETCTBUN C METOAaMU, YCTaHOBNEHHbIMU B pasgene 9. MNpuMeHUTensHO K
nopTam CBSA3W AOMKHbI BbINONMHATLCS HOPMbI 06LLero HecummeTpudHoro Hanpsixkenus WP unu HopMel obuye-
ro HecummeTpu4Horo Toka MPI1, yctaHoBneHHble B Tabnuuax 3 unu 4, 3a UCKMNIOYEHUEM U3MEPEHUII B COOT-
BETCTBUM C METOAOM, npuBeaeHHsIM B C.1.3 npunoxenus C, korga AOMmKHbI BbINONHATLCA 06e HOpMbI.

Ecnu npu ucnonb3osanun nameputens WPl ¢ kBasunukoBbIM AETEKTOPOM BbINOMHAETCS HOpMa cpea-
HUX 3HaYeHun HanpsikeHus (cunbl Toka) UPI, To MO cnegyet cuntaTth COOTBETCTBYIOWMUM 06eMm HopMam 1 B
U3MEepEeHUsaX CpeaHUX 3Ha4yeHuin HeT HeoBxoanuMocCTH.

Ecnn nameputens UPI oTMevaeT uameHeHus nokasaHuin, 6nmskux K HopMe, To 3TU nNokasaHusi Habnto-
[aloT B Te4eHne He MeHee 15 ¢ Ha KaXxaoun YacToTe U3amMepeHun U perucTpupytot Hanbonee BbICOKUe nokasa-
HUS, KDOME OTAENbHbIX KpAaTKOBPEMEHHbIX BbIOPOCOB, KOTOPLIE UCKIIOYAHOT.

5.1 Hopmbl HanpsixxeHust UPI Ha ceTeBbIX 3aXumax

Tabnuuya 1— Hopmel Hanpshkenus VPTT Ha ceTeBbix 3axumax OUT knacca A

Hanpskerve U, B (MkB)
Monoca vacror, MMy
Keaaunukosoe 3HayeHnue Cpe,nuee 3Ha4yeHue
0,15—0,5 79 66
0,5—30 73 60
MpumeyvyaHune — Ha rpaHWyHOM YacToTe HOPMOW SBNAETCA MEHbLUee 3HavyeHue Hanpsixernusa UPT.

Tabnuuya 2 — Hopmbl Hanpsxenus VPl Ha ceTeBbix 3axumax OUT knacca b

Hanpsokerue U, ab (MkB)
Monoca vactor, MMy

Keaaunukosoe 3HaveHue CpegHee 3HaueHue
0,15—0,5 66—56 56—46
0,5—5 56 46
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OxoH4yaHue mabnuupl 2

Hanpsxexve U, AB (MkB)
Monoca 1acrot, My

Ksasunukosoe 3HaueHue CpegHee 3HaveHve

5—30 60 50

Mpumeyanuns

1 Ha rpaHuyHon YacToTe HOpMOWA ABMAETCH MeHbLUee 3HaveHue Hanpsxexus VP,

2 B nonoce vactor ot 0,15 go 0,5 My HopMa NUHERHO YyMEeHbLUAETCH B 3aBUCMMOCTH OT fiorapudma 4acToTel. B yka-
3aHHol nonoce yacmom Gonycmumbie 3HaYeHUsT HanpsKeHUs ebiyucasiom no hopmynam: U = 66 - 19,1 Ig /0,15
0ns KkeasunukoebIx 3HavyeHul u U = 56 — 19,1 Ig 1/0,15 dns cpedHux 3Ha4eHull, 20e f— yacmoma usmeperud, MI'y.

5.2 HopMmbl 06Wero HeCUMMETPUYHOro HanpsXXeHUs U obuero HecummeTpuyHoro Toka UPT
Ha noprax cBA3un

Tabnuya 3 — Hopmbl 06LEro HECMMMETPUYHOTO HanpsxkeHua u obwero HecummeTpuyHoro Toka UPIM Ha noptax
cesan OUT knacca A

Hanpsbkenve U, ab (MkB) Cuna Toka I, b (MKA)

Monoca wacror, MMy

KsasunukoBoe 3Ha4eHue

CpepaHxee 3HayeHune

KBaaunukosoe 3HaveHue

CpegHee 3HaveHuve

0,15—0,5 97—87 84—74 53—43 40—30
0,5—30 87 74 43 30

MpumeyaHus

1 B nonoce yactor ot 0,15 pno 0,5 MI'y HOpMa NUHEWHO YMEHLLUAETCA B 3aBUCMMOCTM OT norapugma 4acrto-
Tol. B yka3zaHHoOU nosnoce yacmom J4oOnycmuMbie 3HAYeHUSs] HanpPsKeHUs eblyucnsom no gopmynam:
U, =97 - 19,1 Ig /0,15 Ons keasunukoebix 3Ha4eHul u U, = 84 — 19,1 Ig /0,15 dna cpedHux 3Ha4eHul; dony-
cmumble 3Ha4YeHus cunsl moka UPI esrqucnsom no ghopmynam: I, = 53 — 19,1 Ig /0,15 dns kea3unukoesbix
3HaveHuu u I, = 40— 19,1 Ig /0,15 Ons cpedHuUX 3Ha4eHudll.

2 Hopmbl HanpsbkeHus u cunel Toka UPI ycTaHoBneHbl NPUMEHUTENBHO K UCMONb30BaHWI0 3KBUBANEHTA NOMHOro
conpotusnenusa cetu (3MNCC), koTopblil npeacTaBnseT oblee HECMMMETPUYHOE CONPOTUBIIEHUE ANS UCMbITYEMOro
nopra ces3u, Moaynb kotoporo paseH 150 Om (koachduumeHT npeobpasosarus 20 Ig 150/1 = 44 nb).

Tabnuuya 4 — Hopmbl 06LIEro HECUMMETPUYHOIO HanpsxeHus n obuiero HecummeTpuyHoro Toka WP Ha noptax
ceaan OUT knacca b

Hanpsixenue U, ab (MkB) Cwuna Toka I, Ab (MKA)

Monoca vacrot, MMy
Keaaunukosoe aHayeHue CpeaHee 3HauyeHune KBaaunukosoe 3Hauyexue CpegHee 3Ha4eHve

0,15—0,5 84—74 74—64 40—30 30—20
0,5—30 74 64 30 20

MpumeyaHus

1 B nonoce yactot o1 0,15 ao 0,5 My HopMa ymeHbLIAEeTCs B 3aBUCMMOCTU OT norapudma YactoTel. B ykazaHHou
rosoce 4acTor donycmumbie 3Ha4YeHUs! HanpsixeHusl esi4ucnsirom no gopmynam: U, = 84 — 19,1 Ig /0,15 ona
Kea3unukoebix 3HaveHut u U, =74-19,1 Ilg /0,15 dns cpedHux 3HaYyeHul; donycmuMble 3Ha4YeHUs1 CUnbl MokKa
WP ebrqyucnsirom no ghopmynam: I, = 40— 19,1 Ig /0,15 Ons keazunukoebix 3HaveHud u I, = 30— 19,1 Ig /0,15
0ns cpedHux 3Ha4YeHul.

2 Hopmbl HanpshxkeHusa 1 cunbl Toka VPN yctaHoBNeHbl NpUMeHnTenbHO K ncnonb3oBanuto AMCC, koTophiii npea-
craenser oblwee HECUMMETPUYHOE NOMHOE CONPOTUBIIEHNE ANS UCMLITYEMOrO NnopTa CBA3W, MOAYNL KOTOPOro paseH
150 Om (koachduunenT npeobpaszosanus 20 Ig 150/1 = 44 pb).

6 Hopmbi nany4yaembix UPT1

6.1 Hopmbl Ha yacTtoTax He Bbiwe 1 My

MO [omkHO COOTBETCTBOBATbL HOPMaM, YCTaHOBMEHHbIM B Tabnuuax 5 unu 6, npy nuamepeHuu Ha uame-
pUTENbHOM paccTosiHum R B COOTBETCTBUU C MeTOoAamu, ycTaHoBneHHbiMu B pasgene 10. Ecnv uamepurens
WPIT oTmeyaeT naMeHeHus nokasaHui, 6nmaknx K Hopme, 3T NokasaHus HabnaalT B TeYeHNe He MeHee

5
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15 ¢ Ha KaXaoi 4acToTe M3MEPEHWUIn N PerucTpupyloT Haubonee BLICOKME MOKa3aHUA, KPOME OTAENbHbIX
KpaTKOBPEMEHHBIX BbIBPOCOB, KOTOPbIE UCKIIOYAIOT.

Tabnuuya 5 — Hopmsbl HanpshkeHHocTu nons WP ot OUT knacca A npv uameputensHom pacctosHum 10 m

Monoca vacrort, MMy HanpsixeHnHocte nons, A6 (MkB/M), KBa3UNUKOBOE 3Ha4YeHue
30—230 40
230—1000 47

MpumeyaHusa
1 Ha rpaHunyHon YacToTe HOPMOW ABNAETCH MEHbLUEe 3HavyeHue HanpsxeHHocTn nons UPTI.
2 [Npu n3MepeHusx B yCrioBUAX BHELLHWUX MOMEX MOXET noTpeboBaTtbCcs NpoBeAeHNe A0NONHUTENbHbIX MEPONPUATUN.

Tabnuuya 6 — Hopmbl HanpsbkenHocTu nons UPT ot OUT knacca b npu nameputensHom pacctosHumn 10 m

Monoca vactor, My HanpsixeHHocTe nons, A6 (MkB/M), kBasaunukoBoe 3HaueHue
30—230 30
230—1000 37

MpumevyaHunsa
1 Ha rpaHu4yHOi YacToTe HOPMOW ABMIRETCA MEHbLUee 3Ha4yeHue HanpsbkeHHocTy nons UPTI.
2 [Npu n3mepeHusx B yCrioBUAX BHELLHWUX MOMEX MOXET NoTpeboBaThCcs NpoBeeHne A0NONHUTENbHbBIX MEPONPUATUIA.

6.2 Hopmbi Ha yacTtoTtax cBbiwe 1 My

MO pomkHO COOTBETCTBOBAaTL HOPpMaM, YCTaHOBMEHHbIMU B Tabnuuax 7 unu 8, npu namepeHuu Ha ua-
MepuTENbHOM PacCTOSHUN R B COOTBETCTBUM C METOAaMU, ycTaHoBneHHbiMu B pasgene 10. Mpu atom makcu-
MarnbHYHK 4acToTy U3MEpPEHUI YyCTaHaBNMBalOT B COOTBETCTBUM € TpeboBaHuamm 6.2.1.

Tabnuuya 7 — Hopmbl HanpsbkenHocTy nonsi UPIM ot OUT knacca A npu naMepuTensHOM pacCTosHUN 3 M

HanpsxeHHocTs nons, Ab (MkB/m)
Monoca wacror, My
CpepHee 3HaveHve Mukosoe 3HaueHue
1—3 56 76
3—6 60 80
MpumevyaHue — Ha rpaHW4yHOM YacToTe HOPMOWN SBNSETCA MEHbLLEE 3HaYeHne HanpshxeHHocTu nonst UPTT.

Tabnuya 8 — Hopmel HanpsxxenHocTy nons VP ot OUT knacca B npy nameputensHOM pacctosiHnm 3 m

HanpspkeHnHocTs nons, Ab (MKB/M)
Monoca vacror, My
CpepnHee 3HayeHue MukoBoe 3HaveHue
1—3 50 70
3—6 54 74
MpumevyaHue — Ha rpaHM4HON YacTOTE HOPMOW ABNSAETCA MEHbLUEee 3HaYeHue HanpsxeHHocTu nons UPTT.

6.2.1 Tpe6oBaHUA K MAKCUMANbLHOW YacTOTe U3MEPEHUN

MakcumanbHyo YacToTy M3MEPEHUI YyCTaHaBNUBAaIOT B 3aBUCUMOCTW OT HauBbICLLEN YacTOTbl BHYTPEH-
Hero UcTovHuka nanyyexnnin OUT. 3a HauBbICLLYIO YACTOTY BHYTPEHHEro UCToYHMUKa nanydenunin OUT npunHu-
MaloT HauBbICLLEe 3Ha4YeHMe YacToTbl CUrHanoB, reHepupyemMblx unu ucnonbayemoix 8 OUT, unu Hamsbicliee
3HayeHue YacToThbl, Ha kKoTopot OUT (PYHKLMOHUPYET UMK Ha KOTOPYIO MOXET BbITb HACTPOEHO.

Ecnu HauBbiCclwaa yactota BHYTPEHHEro uctovHuka usnydyeHnin OUT He 6onee 108 MI'u, uameperus
NPOBOAAT Ha YyacToTax He Bonee 1 Tu.

6
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Ecnu HauBbiClWan YactoTa BHYTPEHHEro uctodHuka usnydyenun OUT Gonee 108 MIy, Ho He Gonee
500 MI'u, namepeHus NpoBOAAT Ha YacToTax He Bonee 2 Mu.

Ecnu HauBbiclwas 4Yactota BHYTPEHHEro uctovHuka uanyveHun OUT Gonee 500 MIu, Ho He Gonee
1 'y, namepeHus NpoBOAAT Ha YacToTax He bonee 5 Ty,

Ecnu HauBbIClIas YacToTa BHYTPEHHEro UcTodHuka usnyyeHuin OUT 6onee 1 I'Tu, namepeHus nposogaT
Ha YacToTax, He NPeBbIWalLLNX MEHbLUEro U3 CrneaylLWmnX AByX 3Ha4YeHU:

- NATON rapMOHWKM HauBbICLLE YacTOTbl BHYTPEHHEro UCTOYHMKA uanyyeHun OUT;

-6Tu.

7 UnTepnpetauus Hopm UPI, yctanHoBneHHbix CUCIIP
7.1 3HayumocTb Hopm CUCTIP

7.1.1 Hopmbl CUCTIP npepctaensioT coboi HOpMbl, pekoMeHayeMble Ans BBeAEHUA B HAaUWOHanbHbie
cTaHAapThbl, 3aKoHoAaTeNbHbIe akTbl U ohuuymansHble cneundunkaumu. NpyuMeHeHne 3TUX HOPM pekoMeHay-
eTcs Takke MexayHapoaHbIM OpraHu3auuam.

7.1.2 Hopmbl yCTaHOBMEHbI HA CTaTUCTUYECKOW OCHOBE, B COOTBETCTBUM C KoTopou He meHee 80 % ce-
PUINHO U3rotoBneHHbix obpasyos OUT cOOTBETCTBYIOT HOPMaM C AOCTOBEPHOCTbLIO He meHee 80 %.

7.2 NMpuMeHeHUe HOPM NPU UCTILITAHUAX CEPUMHON NPOAYKLUUN

7.2.1 UcnbiTauus npoBoaaT:

7.2.1.1 nubo Ha Bbibopke 060pyAOBaHUA KOHKPETHOIO TUNa Npu UCNonb3oBaHWM CTaTUCTUYECKOro MeTo-
Aa oueHku B cooTBeTcTBMU € 7.2.3, nubo

7.2.1.2 pnsa ynpouieHus OLUeHKn ToNbKOo Ha ogHoM obpasue obopynosaHus.

7.2.2 Bpemsa oT BpemMeHn HeobxoaMmMo NpoBOAUTL UCTbITaHUA 06opyaoBaHus, BbIDPAHHOIO Criyd4anHbIm
06pasom 13 napTum U3roTOBMEHHbIX U3aenuin, 0coBeHHO B cnyyae, yka3aHHom B 7.2.1.2.

7.2.3 CooTBeTcTBUE HOPMaM Ha 6a3e CTaTUCTUYECKOW OLeHKMU

[aHHble ucnbiTaHns NPpoBOAAT Ha BbibOpKe, COCTOALLENn He MeHee YeM U3 NATn u He Bonee yem 13 ase-
HaguaTtu o6pasuoB M3aenuin KOHKPETHOTO TUNa. Ecnu B UCKNIOMUTENbHBIX CryYasix HEBO3MOXHO obecneuntb
BblOOPKY, COCTOSLLYK U3 NATU U3ZENnuil, TO UCNONb3YIOT BbIOOPKY M3 YyeTbipex unu Tpex usgenuin. CoorseTt-
CTBUE HOPME OLEHMUBAIOT C UCMONb30BaHMEM Criegyounx COOTHOLIEHWIA:

X+kS, <L, (1)

$2=Y(x, - %) /(n-1), @)

rae X — cpegHeapudmeTuyeckoe 3HayeHue pesynbsratoB nameperuuin VPl no Boibopke;
X, — 3HaveHue VP no otaensHOMy U3Aenuio Ha 4acToTe U3MepeHui;
L — Hopma WP,
k — koadhpuumneHT n3 Tabnuy HeueHTpanbHOTO t-pacnpeaeneHus, NO3BONSIOWMIA rapaHTUpoBaTh ¢ A0-
croBepHocTbio 80 %, 4To He meHee 80 % uagenuin 6yayT cooTBETCTBOBAaTL HOpME. 3HaueHune Koad-
duumeHTa k 3aBucuT oT o6bema BbIGOPKU N U NPUBOAUTCA HUXKE.

n 3 4 5 6 7 8 9 10 1 12
2,04 1,69 1,52 1,42 1,35 1,30 1,27 1,24 1,21 1,20

BenuuuHbl X, X, S, n L Beipaxaiot B 4B (MkB), ab (MkA), Ab (MkB/m) unu ab (nBr).

7.2.4 3anpeT Ha npoaaxy

PelweHune o 3anpete Ha npoaaxy unu o6 otmeHe aeincteus ceptudukara coorserctaus OUT npuHumaercs
TOMBLKO MOCNe NPoBEAEHUS UCTIbITAaHWIA U NPUMEHEHUSI CTaTUCTUYECKOro MeToAa OLeHKK B cooTBeTCTBUM € 7.2.1.1.

8 OGwue ycnoBusi UCNbITaHUN
8.1 MocTopoHHME Nomexu

MamepuTenbHasa nnowagka AormkHa no3sonsate otnuyate UPT, cosgasaemsblie MO, OT NOCTOPOHHUX MO-
mex. MpurogHoCTeb nNnolaaku onpeaensiot U3MepeHneM ypoBHA NMOCTOPOHHUX MoMex npu HepaboTatoLem
MO, npu 3aTOM ypoBEHb NOCTOPOHHUX NOMEX AomkeH BbiTe NO KpaiHein mepe Ha 6 Ab HWXe HOpM, yCTaHOB-
NeHHbIX B pasgenax 5 n 6.
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B cnyyae ecnu B KOHKpETHbIX nonocax Yactot Tpe6oBaHue O TOM, YTO YPOBEHb MOCTOPOHHUX MOMEX
pomkeH 6biTb Ha 6 Ab Hwke Hopmbl NPT, He BbinonHsaeTcs, AnsA BbisBneHus cootsetcTaus MO Hopmam go-
nyckaeTcs UCnonb3oBaTb MeToabl, NnpueegeHHbie B 10.8.

Ecnu cymmapHbiin yposeHb noctopoHHux nomex n UPI ot WO He npesbllaeT 3Ha4yeHnsi COOTBETCTBY-
oLe HOPMbI, TO YPOBEHb NMOCTOPOHHMX NOMEX He obsi3aTenbHO AomkeH bbiTb Ha 6 ab Hwke Hopmbl UPTT.
B atom cnyyae cuutatot, 4to MO cootBetcTByeT Hopme VPT. Ecnu cyMmapHbiil ypoBEHb MOCTOPOHHUX NMOMEX
n UPM ot MO npeBbiwaet Hopmy, To0 MO JOMKHO CYATATLCA COOTBETCTBYHOLUMM HOPME, eCciniu Ha YactoTax
NpeBbILLEHNSA BbINOMHAIOTCS ABa YCNOBUS:

a) ypoBeHb NOCTOPOHHMX NOMEX He MeHee YeM Ha 6 AB Huke cyMMapHOro ypoBHSi MOCTOPOHHUX NOMEX
n UPIT;

b) ypoBeHb NOCTOPOHHUX MOMEX He MeHee YeM Ha 4,8 Ab Huke HOpMbL.

8.2 O6wume TpeboOBaHUA K pa3MeLLeHUIo

Ecnu B HacTosiem cTtaHaapTe He yCTaHOBNEHO uHoe, koHdurypaums NO, ero pacnonoxeHwe, ycra-
HOBKa W MOPSAOK BKIIOYEHUA AOMKHbI COOTBETCTBOBATL TUNOBOMY npumeHeHuto OUT. Ecnu uarotoButens
onpeaensieT unNu pekomeHayeTt nopsaock ycraHosku OUT, aTOT nopsigok v AOMKEH UCMNONb30BaTLCA Npu pas-
mMeLleHun MO Tam, rae aTo BO3MOXHO. Takoe pa3MmeLleHre A0MKHO ObiTb TUNUYHBIM ANst HOPManbHOW NpakTu-
ki yctaHoBku. CoeauHutensHble kabenu (Harpy3aku, obpasubl nogknoyaemoro o6opyaoBaHusi) AomkHbI ObiTh
nNpUMcoeauHeHbl NO KpavHen mepe K ogHoMy M3 noptoB kaxgoro suaa MO, n tam, rae BO3MOXHO, Kaxabli
kabenb agomkeH OblTb NPUCOEOUHEH K YCTPOMUCTBY, TUNMMHHOMY ANA peanbHbixX ycrnosui npumeHenns OUT.

Mpy Hanuuuu 3HaYUMTENbHOroO 4Yucna MaeHTUYHbIX noptoB MO moxeT notpeboBaTtbcs noaknYeHue
OOMONHUTENbHbIX coeauHuTenbHbIX kabenen (Harpy3ok, obpasuoB noaknio4aemoro obopyaosaHus) B 3a-
BUCMMOCTU OT pe3ynbTaToB MNpeaBapuTenbHbIX UCTMbITaHWA. YMCNO AONONHUTENbHO NoAKNoYaembix kabe-
newn onpeaensioT U3 YCNoBUs, YTO NOAKNIOYEeHUe Apyroro kabens cylwecTBeHHO He BNusieT Ha yposeHb WP
(Hanpumep, U3MeHseT ero MeHee 4em Ha 2 Ab) npu cooTBeTCTBUMM HOpMe. B npoTokone ucnbiTaHuin JOMKHO
6bITb NpuBegeHo obocHoBaHue Bbibopa koHpurypaumm MO 1 Harpy3kv nopTos.

Tunbl U ANWHBI COEAMHUTENbHBIX Kabenen [OMKHbI COOTBETCTBOBATb YCTAHOBMNEHHbIM B TEXHUYECKUX
pokymeHTax OUT. Ecnu anuHa kabenen MoxXeT MEHATLCH, TO OHa AormkHa ObiTk Takon, 4Tobbl yposeHb UPT]
61 MakCUMarnbHbIM.

Ecnu ans obecneyeHns COOTBETCTBMSA HOpPMaM BO BpPeMS UCNbITAHWA UCMONb3YIOT IKPAHWPOBAHHbLIE
unu cneuunanbHble kabenu, To B akcnnyaTauMoHHblEe JOKYMEHTbI AOMKHO BbiTh BKMIOYEHO COOTBETCTBYOLIEE
ykasaHue o6 ncnonb3osaHum Takux kabenewn.

Mpu n3bbiTouHOM AnNUHe Kabenb yknaabiBatoT B CBsA3Ky AnuHoi ot 30 go 40 cMm, pacnonaraemyto B LieH-
Tpe kabens. Ecnu 310 HEOCYLLECTBMMO Ha NpakTUKe n3-3a paamepoB kabens unu ero XecTKoCTU Unn NoTomy,
4YTO MCNbITAHUA NPOBOAATCA Ha MecTe ycTaHoBku OUT, pacnonoxeHune n3bbiTO4HOro oTpeska kabensa 4omkHo
6bITb TOYHO OTPAXEHO B NPOTOKOME UCMbITAHWA.

Mpn HanUyuMKn 3Ha4YNTENbHOTO YMUCNa OQHOTUMHBLIX MOPTOB CBA3U Kabenb NOAKMIYAT TOMBKO K OQHOMY
13 NOPTOB KaXXAOro Tuna, ecnun Noakni4YeHne [ononHUTenNbHbIX Kabenewn CyLecTBeHHO He BNUAeT Ha pesyrb-
Tarbl UCMbITAHUNA.

[ns obecnevyeHus BOCNPOU3BOAUMOCTN UCMbITAHUIA NOBbLIE pe3ynbTaThl UCTbITAHWUIA CONPOBOXAAIOT Ae-
TanbHbIM ONMUCAHUEM PacrnoNoXeHUsA coeauHUTenbHbIX kabenen n obopynosanusa. Ecnu ans obecneveHus
COOTBETCTBUS HOpMaMm TpebylTcA KOHKpeTHbIe yenosusa ncnons3osaHus OUT, To 3TU ycnosusa AomkHbI ObiTb
yCTaHOBIEHb!, AOKYMEHTUPOBAHbI U OTPaXXeHbl B 3KCMNyaTaUuMOHHbIX AOKYMEHTax, Hanpumep B 4acTu ANUH U
TUNoB kabenen, nopsiAka 3KpaHUPOBaHUA U 3a3eMIeHuns.

O6opynosanue, BkntovatoLee B cedbs 6onblioe Ynucno moaynen (BbiABWKHbIE NaHenn, CbeMHbIe NnaThbl,
nevaTHble NnaTtbl U T. N.), UCMbITLIBAKOT NPU €ro YKOMNNEeKToBaHn1 Habopom onpeaeneHHoro Yucna aTux Mogy-
new, TUNUYHBLIM AN peanbHblX ycnosuin npumeHeHns NO. Yucno peanbHO UCNONb3yeMbiX AOMONHUTENbHbIX
nnat unu BelIABWXKHBIX NaHenen A0MKHO orpaHuyuBaThcs TeM, 4To AobaBneHue Apyron ne4yaTHowm unn crem-
HOW NNaTbl CyLEeCTBEHHO He BnusieT Ha ypoeeHb UPI (Hanpumep, nameHsetr ero meHee 4yem Ha 2 ab) npu
COOTBETCTBUU HOPME.

B npoTokone ucnbiTaHui 4omKHO 6bITh NpuBegeHo o6ocHoBaHWe BbiGopa Ynucna u TMNoB Moaynen.

Cucremy 13 otaenbHbix 6nokoB opmupytoT Tak, Ytobbl ucnonbayemasn koHpurypaums MO Gbina mu-
HUManbHOW U penpe3eHTaTuBHOW. B npoTokone ucneiTaHui AoMKHO BbiTe NpuBegeHo o6ocHoBaHue Bbibopa
6nokoB. Huxe npuBeaeHbl NpuMepbl MUHUMAasbHbIX penpe3eHTaTuBHbIX KoHdurypauun NO.

[ns nepcoHanbHOro KOMnNblOTEPa UMK NepugepunHbIX YCTPOWCTB NepCoHanbHOro KOMMbloTepa, rpyn-
NUpyeMbIX U UCTbITbIBAEMbIX COBMECTHO, MUHUManbHasa KOHUrypauus BknovaeT B cebs:

8
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a) NepcoHanbHbI KOMMbIOTEP;

b) knasuarypy;

¢) 6nok Bu3yansHOro gucnnes;

d) nepudepuintHoe BHellHee YCTPOUCTBO AN KaXA0ro U3 MMetoLwmMxcsa NpoToKoNoB BBoAa/BbiBoOAA ABYX
TUNoB (NocnegoBaTeNbHOrO U NapannenbHoro);

€) yCTPOWUCTBA CneunanbHoro HazHa4yeHus, HanpuMep Mblllb UNKU AKONCTUK (Npy Hanuuum B O otaens-
HOro nopTa), KoTopble AOMKHbI BbITh BKNIOYEHbLI B MUHUMAanNbHYO KOHUIypaumio.

MpumeyaHue — B HEKOTOPbIX CUCTEMAX YCTPOWCTBA MO nepeducneHusm a), b) n/vnu c) moryt 6biTe CMOHTH-
pOBaHbl Ha OAHOM LUAccK. YCTPOICTBA NO NEPe4UCREHNaM a) — C), Mblllib UK IXKOUCTUK HE MOTYT 6bITb UCNONb30BaHbL! B
Ka4yecTse 3aMmeHbl! 1A YCTPOWCTB No nepedncneHnto d).

[nsa ycTpoOMCTB KAcCOBOro TepMuHana, rpynnupyemMbiX U UCMbITbIBAEMbIX COBMECTHO, MUHUManbHas
KOHGMrypauus Bknovaer B cebs:

a) aKTMBHbIV npoueccop (kaccy);

b) kaccoBbIf BbIABMXHON ALLUK;

C) knaBuatypy (knasuarypbi);

d) ancnneun (onepartopa n KNueHTa);

e) TUNu4Hoe nepudgepuinHoe YCTPOMCTBO (YCTPOMNCTBO CHUTHLIBAHUA LUTPUXOBOrO Koaa);

f) py4Hoe ycTpoicTBO (YCTPOMCTBO CHUTLIBAHUS LUTPUXOBOTO KOAA).

B kaxxgom OUT npu ucneiTaHMax gonyckaeTcs Ucnonb3oBaTtb 0A4MH Moaynb kKaxaoro tuna. B VO, npea-
cTasnsaoLwem coboin cuctemy, sknovaot ogHo OUT kaxaoro Tmuna, KOTOPOE MOXET BXOAUTb B BO3MOXHYIO
KOHUIypauuio cucTemMsi.

O6opynosaHue, npeacrasnstowee cobon YacTb CUCTEMBI, PACTIONOXEHHOW Ha 3Ha4YMTENbHON nnowaam (Tep-
MUHanbl 06paboTku AaHHbIX, aBTOMATU3MPOBaHHbIE paboune mecta oneparopos, ATC nonb3oBaTenen cet CBsau
W T. N.), ABMSIOLEEcs NOACUCTEMON, [ONYCKAETCA UCMbITbIBATb HE3aBUCUMO OT OCHOBHOTO Brioka unu cuctems.

PacnpeneneHHble ceTn CBA3n, Hanpumep nokanbHbie CETU, MOTYT MOAENUPOBATLCH Ha U3MEPUTENbLHOWM
nnowaake ¢ NnpuMeHeHnemM oTpeskoB kabens u nepudepuinHbliX YCTPOCTB, NPUMEHSEMbIX B pearbHblX YCno-
BUSIX, UNTM UMUTATOPOB CETU CBS3U, PACMONOXEHHbIX HA PACCTOAHUSAX, NPY KOTOPLIX OTCYTCTBYET yBenuyeHne
namepsiemoro yposHs UPTT.

Pesynesratel oueHku obpasuyoe WO, umetowmx no ogHomy tuny moaynen unu no ogHomy OUT, moryT
6bITb NPUMEHEHb! K KoHpurypauusim Gonee yem ¢ ogHum moagynem unu OUT. 3To gonycTumo, Tak Kak Ha
npakTuke NOATBEPXKAEHO, 4TO ypoBHU WPTT oT naeHTUYHbIX Mogynein unu naeHtnydHoix OUT (cm. 3.5) 0BbivHO
He CyMMUPYIOTCS.

Ana N0, dyHKuMoHanbHO ceadaHHoro ¢ Apyrum OUT, Bknioyas obopyaoBaHue, CBsI3aHHOE C OCHOBHbLIM
6110KOM B YacTu pacnpefeneHus HanpshKeHUs SMeKTPoOnUTaHus, UCnonbayrT NMbo peanbHoe B3aumopen-
cteytowee OUT, nubo umutatopsl, obecnedusarouime ycnoesus gyHkunmoHmposanus NO. Ecnn NO paspabo-
TaHo B KayecTBe ocHoBHOro 6noka ansa gpyroro OUT, To moxeT notpeboBaTbCcsi NOAKNIOYEHUE YKa3aHHOro
OWUT ansa obecnevyeHnss HopManbHbIX ycrnosuii paboTel OCHOBHOro Groka.

BaxHo, 4To6bl MMUTATOP, UCNONb3yeMblii BMECTO peanbHoro o6opyaoBaHus, UMen anekTpuyeckue u
B HeobxoaumbIX crny4asix MexaHudeckue xapaktepucTuku Baaumopeincteytowero OUT, ocobeHHo B yacTu
pPaano4acToOTHbIX CUrHANoOB M MOSHbIX CONPOTUBIEHUIA. OTO NO3BOMAET CYUTATL pe3ynsTaTbl M3MEpPEeHun Ans
otaenbHoro OUT cnpaseanuebiMK 4Nsi CUCTEMbI B LIeNOM npu obbeguHeHun ¢ apyrum aHanornyHbim OUT,
BKItoyan obopyaoBaHve, NpoM3BeeHHOe N UCTIbITAHHOe PasfMYHbIMU U3rOTOBUTENAMMU.

MeyaTHble NnaTel B cbope, oTAENbHO NocTasnsAeMble ANA paclUMpeHnss BO3MOXHOCTU pasnuyHbIX OC-
HoBHbIX BriokoB OUT (Hanpumep, uHTepdencol LMMPOBLIX CeTeH CBS3M, LeHTpanbHbIi Npoueccop, nnathbl
afanTepoB U T. M.), UCNbITLIBAKOT NO KpalHeW Mepe B OA4HOM OCHOBHOM Gnoke no BbiGopy M3rotoBuTens ne-
yaTHbiX nnart B cbope.

370 NO3BONSET rapaHTUpOBaTh COOTBETCTBME NeYaTHbIX Nnat B cbope BcemM anemeHTam OCHOBHbIX Bno-
koB OUT, B KOTOpbIX NpegnonaraeTcs yCTaHOBUTL 3T nnaThl.

OcHoBHOM BNOK AomkeH BbiTb TUNUYHBIM 06Pa3LOM U3rOTOBNSIEMOW NPOAYKLMUMN.

MeyaTHble nnatbl B cbope, npegHasHadeHHble ans OUT knacca b, He A40MKHbI UCMbITIBATLCA B OCHOB-
HbIX Bnokax, oTHocswwmxcsa kK OUT knacca A.

B akcnnyaTauuoHHbIX OKYMEHTax Ha nevatHbie nnatkl B cbope AomkHbl ObiTb NpuBeaeHbl ceefeHns ob
OCHOBHbIX B10Kax, B COCTaBe KOTOPbIX UCMNbITbIBANUCH NaTthl, @ TaKKe CBEAEeHUs!, NO3BOSISIOLLME NONb30BaTEN
naeHTUUUMPOBaTb OCHOBHbIE BNOKKU, B COCTaBe KOTOPbIX NMeyaTtHbie nnatbl B cbope GyayT cooOTBETCTBOBATb
knaccudpumkauum OUT (kateropum oGopyaosaHus, cooTBeTcTByrowero Hopmam UPI knacca A nnu B).
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8.2.1 OnpepeneHue pa3melieHusi, npu kotopom ypoeHu UPI sBnaTcs MakcuManbHbIMU

B Havane vcnbiTaHnin onpeaensioT YacToTy, Ha KoTopon HabnwoaatTes Hanbonbwne UPI no cpasHe-
HUIO0 ¢ HopMoW. MaeHTudukaumo npoBoasaT Npu 06biYHbIX pexumax dyHKunoHmpoBanus MO 1 xapakTepHbixX
NONOXEHWUAX COeaUHNTENBHbLIX Kabenen.

Onpepenexune 4acToT, Ha KOTopbIX ypoBHU VP aBnaiTcs MakcumanbHbIMU N0 CPaBHEHUIO C HOPMOW,
npoBoaAT uamepeHuem yposHeit Pl Ha psige OCHOBHbIX 4acToT, ¢ TeM 4ToObl yaocToBepuThbes B Bbibope
Haubonee BEPOATHbLIX YacTOT, COOTBETCTBYIOLLMX MakcumanbsHbiM yposHsam WP, un B ycTaHOBNEHUMU COOTBET-
CTBYIOLUMX NOMNOXEHUIA COeaANHUTENbHbLIX Kabenewn, pasMeLeHns n pexuMmos dyHKunoHmposaxusa MO.

[ns npoBeaeHus HavyanbHbIX UCNbITaHU 060pyAOBaHWe pa3MeLLaloT B COOTBETCTBUM C pucyHkamu 4—13.

OxkoH4aTenbHble namepeHus KoHayKTUBHbIX MPI npoBoasT B COOTBETCTBUM C pa3genom 9, nanyyaembix
WPIM — c pasgenom 10.

8.3 Paamewenue NO

PasmeweHmne MO OTHOCUTENBHO NNACTUHLI 3a3eMNEeHUs LOMKHO ObiTb 3KBMBANEHTHLIM PasMeLLeHNio
MO B ycnosusix npumeHeHus, T. €. HanonbHoe o6opyaoBaHWe pa3MeLLatoT Ha NNacTUHe 3a3eMIeHus, HO U30-
NMPOBaHHO OT Hee, HacTonbHoe 06opyAOBaHMe pasMeLLaoT Ha CToNe U3 HENPOBOASALLEro maTtepuana.

O6opynosaHue, npegHasHavyeHHoe Ans paboTbl B Ka4yecTBe HACTEHHOro, AOSMKHO UCMbLITHIBATLCA Kak
HacTonbHoe MNO. Mpu aTom opueHTauus o6opyaosaHms AOMKHA COOTBETCTBOBATL peanbHOMY NMPUMEHEHWUIO.

MO, cocTtosiwee na kombuHaumm o6opyaoBaHUS yKa3aHHbIX Bbille TUMOB, AOMKHO ObiTh pasmeLLeHo B
COOTBETCTBUM C peanbHbiMU ycnosusamu npumeHenusi. O6opyagosanue, npeaHasHayeHHoe Kak ANsi HanonbHo-
ro, Tak U HaCTONbLHOrO NPUMEHEHUS, JOMKHO UCTbITLIBATLCA Kak HAacTonbHoe 06opyaoBaHue, 3a UCKIMIYeHU-
eM cnyyas, Korga TUNoBblIM NpUMeHeHnemM 060pya0oBaHUA ABNSETCS HanoNbHOE; B 3TOM Criy4ae ero UCnbiTbl-
BalOT Kak HanonsHoe.

K koHuam curHanbHbix kabenen, coeguHeHHbix ¢ MO, HO He coeauHeHHbIX ¢ gpyrumu Bnokamu, AMNCC
WUnNu noakntvaemsiM obopynoBaHueM, NPUCOEANHSAIOT, NPU HEOBXOAUMOCTH, Harpy3ku C COOTBETCTBYHOLLMMU
NONMHLIMU CONPOTUBNEHUAMM.

Kabenu ceasu unu gpyrue coeguHeHusi ¢ nogkniovaeMmbiM obopyaoBaHMEM, KOTOPOE HaxoaAuTCs BHE
30HbI UCMbITAHWIA, ONYCKAIOT Ha MO, @ 3aTeM NPOKNaAbiBaOT K TOMY MECTY, rae oHU ByayT BeIXOAUTb 3a npeae-
Nbl UCMbITATENbLHOM NNOLWAAKN.

Mogknioyaemoe obopygoBaHue ycTaHaBNUBAKT B COOTBETCTBUM C 0Obl4HOW npakTukon. Ecnu npegno-
naraetcs, 4To nogknoyaemoe obopyaoBaHue ByaeT pacrnonoXeHo Ha M3MepUTENbHON MoLLaaKe, OHO AOMKHO
ObITb Pa3mMeLLEeHO B COOTBETCTBMM C ycrioBusamu paametteHust MO (Hanpumep, B 4acTy pacCcTOsIHWUSA OT NNAacTUHbI
3a3emreHus, U3onauun HanonbHOro 06opyaoBaHUs OT NNACTUHBLI 3a3eMneHns, pa3MelleHns kabenen n . g.).

MpumeyaHune — TpeboBaHUA K NNAcTUHE 3a3EMNEHUS NPUMEHUTENBHO K U3MEPEHUAM KOHAYKTUBHBLIX VPT]
npusegeHsl B 9.4, K namepeHnsam manyyaemolx PN — B 10.4.4, a Takke K KOHKPETHOMY PACMOMNOXEHWUIO NpWU UCMbI-
TaHusix — 8 9.5 n 10.5.

Ha pucyHkax 4—13 npuseaeHbl npumepsbl pasmeweHns MO npu ucnbitadmax. OgHako TpeboBaHus K
pasmeLleHnto, NpuBeAeHHbIe B TEKCTe KOHKPETHOro paszena HacTosiLero ctaHaapTa, MMerT NpenMyLLecTso.

8.3.1 Pa3ameleHune HacTonbLHOro o6opyaoBaHus

MpumensitoT Tpebosanus 8.3.

HactonbHoe obopyngoBaHve pasMellaroT Ha CTone U3 Henposoasiwero marepuana. HomuHansHble pas-
Mepbl cTona AomkHbl B6biTe 1,5—1,0 M, ogHako MoryT 3aBuceTb OT paamepos MO B ropu3oHTanbHoOM NNOCKOCTY.

Brnoku obopygoBaHus, hopmupytowme ucnosiTyemyto cuctemy (Bknodas MO, noacoeavHeHHble nepu-
hepuiiHble ycTporcTBa M Nogknioyaemoe obopynoBaHve), A0MKHbI ObiTb pa3MeLleHbl Tak, 4Tobbl paccTosHue
mexay coceaHumu 6nokamu 6bino 0,1 m (cMm. pucyHok 4). Ecnv 6noku npu ucnonb3oBaHUKM CTaBATCH Hemno-
CpeaCTBEeHHO Apyr Ha apyra (Hanpumep, MOHWTOP U NepCoHarnbHbI KOMMbIOTEP), TO NPU UCMbLITAHUSAX OHU
OOMKHBI pa3MeLlaTbCs Tak Xe 1 pacnonaraTbCs B 3afHen Yactu ctona (no3uuum nepudgepuintbix ycTponcTs 1
unun 2 Ha pucyHke 4).

3apHas yacte MO pomkHa ObiTe COBMELLEHa C 3afHeit CTOPOHOW CTona, ecnu 3To NpeacTaBnseTcs
BO3MOXHbIM UK ABMAAETCA TUNUYHBIM ANS 0ObIYHOTO NPUMEHEHUsi. B NpOTUBHOM cny4Yae MOXeT BO3HUKHYTb
HeobXxoaAnMOCTb YBENUYNTL pasmepbl cTona. Ecnu 310 HeBO3MOXHO, A0NONHUTENbHbIE BNOKU MOryT 6bITh pas-
MeLLleHbl N0 CTOPOHaM cTofna, kak nokasaHo Ha pucyHke 4. MNo3vuumn 1 1 2 goMmKHbLI UCNONb30BaTLCA ANS pas-
MeLLEeHUs MO KpanHen Mepe ABYX A0ONONMHUTENbHbIX 6NokoB (CM. pucyHok 4). Mpu HeobxogumocTu pasmetye-
HWUst gononHuTensHo 6onee Yyem AByx 6NokoB Ux pasmeLyatoT Ha pacctostuu 0,1 m gpyr ot Apyra (no3uuuu 3,
4, 5), ecnu nNo ycnoBusaM HOPManbHOro NPUMEHEHUsi OHW He AOMXKHbI pacnonaratbes bnuxe.
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Kabenu, ngywme ot 6nokos, 4OMKHbI cBUCATL c3aau ctona. Ecnu kabenb HaxoguTcs Ha paccTosHWUM
MeHee 0,4 M OT ropu3oHTanbLHOW NNacTUHbI 3a3eMnexlus (Unu nona), NULLHIOK ero YacTb yKnaabiBatT B LieH-
Tpe B cBA3Ky AnuHon He Bonee 0,4 m Tak, 4ToObl 3Ta CBsI3ka Haxogunacb Ha paccTosiHum He meHee 0,4 m oT
nnacTuHbl 3azemnenns. Kabenu takux yCTpOWCTB, Kak KnaBuaTtypbl, MbILLK, MUKPOMOH U T. A., AOMKHbI pa3s-
MeLlaTbesa Kak npy 06bIYHOM NPUMEHEHUM.

BHelHe CTOYHMKN NUTaHus pasMmeLlatoT cneayowmm obpasom:

a) ecnu AnNuHa CEeTeBOro LUHypa BHELHEro UCTOYHMKA NuTaHus npesbilaeT 0,8 M, BHELWHUA UCTOYHUK
NUTaHWA pa3MeLLaloT Ha CTone C HOMUHanbHbIM pacctosHuem 0,1 M oT ocHoBHOro 6rnoka;

b) ecnu gnuHa ceTeBoro WHypa BHELWHEro UCTOYHUKa NuTaHus He npesbiwaet 0,8 M, BHELWHUIA UCTOYHUK
NUTaHWA pa3MmeLlaloT Haa NNacTUHON 3a3emneHus Tak, YTobbl CUNoBon WHYP Obln ONyLeH NO BEPTUKANU Ha
NOMHYIO ANUHY;

C) €Cnu BHELUHWA UCTOMHUK NUTaHUsi BMOHTUPOBAH B CETEBYIO BUMKY, €r0 pasMeLlarT Ha ctone. [ins co-
€ANHEeHUS UCTOMHUKA MUTaHUA C CeTbI0 UCMONb3YIOT AONONMHUTENLHBLIN Kabenb. [lononHuTenbHbIN kabenb ans
NOAKIMIOYEHUS K INEKTPUYECKON CeTH NPOKaAbIBaOT NO KpaTtyaniwemy nyTu.

Mpwu paamelleHnm ceTesoro wHypa mexay MO 1 BHELWHUM UCTOMHUKOM NMUTAHUS Ha CTONe OH AOMKEH
pacnonaraTbCs TakK Xe, Kak U ocTanbHble kabenu, coeguHsiowmne kKomnoHeHTbl NO.

8.3.2 Pa3meweHune HanonbHOro o6opyaoBaHus

MpumensioT TpeboBaHus 8.3.

MO ponxHo 6biTb pasaMeLLeHo Ha ropu3oHTanbHOM NNacTuHe 3a3eMneHnsi B OpueHTaumm, COoTBETCTBY-
foLen HopManbHOMY NPUMEHEHMIO, HO OHO AOMKHO ObITh OTAENEHO OT KOHTaKTa C MeTannoM NnacTuHbl 3a-
3eMIIeHMsA OMopon U3 usonupylowero Matepuana TonwmHon 15 cm. Kabenu nomkHbel 6biTe M30NMpoOBaHbLI OT
rOpU30HTaNbHOM NNACTUHLI 3a3eMIEHUSA C UCMONb30BaHMEM OMNopbl U3 U30NUPYIOLLEro MaTtepuarna TONWMHON
15 cm. Ecnu gna o6opynosaHma Heo6xoanmo creuvansHoe 3a3eMneHHoe CoeAnHeHne, ero Heobxoavmo npu-
KPenuTb K rOpU30oHTanbHOM nnacTuHe 3a3eMneHus.

CoepguHutenbHble kabenu (mexay 6nokamu, sxoaswmmm B coctas MO, unu mexay MO 1 nogknioyae-
MbIM 060pyZIOBaHMEM) OMYCKAKOT K TOPU3OHTANbHOM NNacTUHE 3a3eMNeHUs, HO U30NUPYIOT OT Hee. ManuwHue
yacTu kabenen yknaabiBatoT B CBA3KM B cepeauHe kabenei gnvHon He 6onee 0,4 m unu cobupaloT KonbLamu.

Ecnu gnuHa coeguHuTenbHoro kabensi HegocTaTodHa Ans yKnagku Ha ropusoHTanbHy NnacTuHy 3a-
3EeMIIEHUS U OH HAXOAUTCA OT Hee Ha paccTosiHum meHee 0,4 M, NULLIHIOK YacTb kabens yknaablBalT B CBA3KY
B UeHTpe kabensa anuHon He 6onee 0,4 M. CBA3KY pa3MeLlatoT Tak, YTobbl OHa Haxoaunack NUbo Ha paccTo-
sHuKM 0,4 M Hag ropu3oHTanbLHOW NNAcTUHOW 3aszeMnexns, NMbo Ha BbICOTe BXxoaa kabensa unu Tovku coeau-
HEHWs NPU UX PacnonoXeHun Ha paccTosiHun meHee 0,4 M OT NNacTuHbl 3a3eMneHus (CM. pucyHku 8 u 11).

[ns o6opynoBaHus ¢ BEPTUKANbHLIMU CTOSIKaMu kabena Yncno CToAKoB AOMKHO COOTBETCTBOBATb HOP-
ManbHOMY NpUMEHeHuto. Ecnu CTOSIK U3roToBneH U3 HENPOBOASILLEro Matepuana, pacCTosHue Mexay 4a-
cTaMu obopyaoBaHusi u Gnukanwmm BepTUKanbHbiM kabenem AomkHO ObiTb He meHee 0,2 M. Ecnu cTosik
M3roTOBMEH M3 NPOBOASILIEro MaTepuana, paccTosiHue mexay 4YactsMu obopyaoBaHUs U CTOAKOM AOMKHO
ObiTb He MeHee 0,2 M.

8.3.3 PasameweHne KOMOMHUMPOBAHHOIO HAaCTONLHOIO U HaNoNbLHOro o6opyAoBaHUA

MpumensioT Tpebosanus 8.3.1 n 8.3.2, a Takke cneagyrowime TpeboBaHus.

M3nuwHaAs YacTb CoeanHMTENbHbIX Kabenen Mexay HacTONbHbLIM U HanonbHbIM 060pyAOBaHUEM OOMXK-
Ha ObiTb ynoxeHa B cBA3Ky AnuHon He 6onee 0,4 m. Cesska AomkHa pa3mellartbes Tak, YTobbl OHa Haxoau-
nack nubo Ha pacctosiium 0,4 M Hag ropu3oHTanbHOM NNACTUHON 3a3emneHus, NMbo Ha BbicoTe BXxoga kabe-
NS UNW TOYKU COEANHEHUS NPU UX PACNONOXEeHUU Ha paccTosiHUM MeHee 0,4 M OT rOpU3OHTaNIbHOM NNACTUHbI
3a3emneHuns (CM. pucyHok 9).

8.4 ®yHkumoHuposarHue UO

Mopsgok dyHkumoHupoBaHus MO gomkeH ObITb onpeaeneH M3roToBUTENeM C y4eToM TUMOBOrO Mpu-
meHeHust OUT u obecnevenns makcumanbHoro ypoBHsi UPT. BuibpaHHbin nopsaok hyHKUMOHMPOBAHUS U ero
obocHoBaHve A0MKHbI ObiTh yKasaHbl B MPOTOKONE UCNbiTaHuin. PekomeHayemble pexumsl (pyHKUNMOHMPOBa-
HUs Npwu ucnbiTaHnax OUT HEeKOTOpbIX BUOOB NpuBeaeHb! B npunoxexnuun G.

MO pomixHO (hyHKUMOHMPOBATL NPWU HaNPsXKEHUU ANEKTPONUTaHUS, PaBHOM HOMWHANbHOMY UNU Ha-
xoasuemycs B yctaHoBneHHbix ans MO npegenax, u npy TUNOBOW Harpy3ke (MexaHu4eckon unu anektpuye-
ckon), ans kotopont MO Bbino ckoHCTpyupoBaHo. Npu ucnbiTaHMax NPUMEHSIOT NO BO3MOXHOCTU pearnbHbie
Harpy3ku. [py ncnonb30BaHUM UMUTaTOpa OH AOMKEH NPEACTaBNATbL peanbHyl Harpy3ky B 4acTu paguoya-
CTOTHBIX U (DYHKLMOHAMNbHbIX XapaKTepUcTHK.

WcnbiTaTensHble nporpammel unu apyrine cpeacrtea nposepku MO aomxkHbl obecneuvsartb UCNbITAHUS
Pa3nnYHbIX ANEMEHTOB CUCTEeMbI Tak, 4Tobbl Bbinn obHapyxerbl Bce VIPT, cospasaembie OUT. Hanpumep,
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pPeXuMbl PYHKLMOHUPOBAHUS AUCKOBOAOB U NEHTONPOTSKHBLIX YCTPOWCTB KOMMbIOTEPHON CUCTEMbI NMPU UC-
NbiTaHUAX AOMKHbI BKMOYATh B cebsi Takyl nocrnenoBaTenbHOCTb: CHUTbIBAHWE — 3anucb — CTUpaHue u
npegycMmaTtpmeaTth agpecauuio K pa3nunyHbiM yyactkam namatu. MNpu ucnblitaHuax OMKHbI BbiTh BbINOMHEHbI
BCE BMAbl MEXaHNYECKUX AEWCTBUWA U YCTPOMCTBA BU3yanbHOro otobpaXeHus AOmkHbl (hyHKUMOHMPOBaTL B
cootetcTBum ¢ G.1.

8.4.1 MHorodyHKUMOHanbLHoe o6opyaoBaHue

MHorodyHKumoHansHoe obopygoBaHue, Ha KOTOPOEe OAHOBPEMEHHO pacnpocTpaHsalTcs TpeboBaHus
pas3nuyHbIX pasgenoB HacTOSAWEro craHgapra w/wunu Apyrux ctaHaapToB, ycTaHaBnusawowmx Hopmbl UPT]
(cm. 3.7), CNbITLIBAIOT NPU BbINOMHEHUW KaXaow PyHKUWUM B OTAENBbHOCTU, €CNU 3TO BO3MOXHO 6e3 moandu-
Kauuu o6opynosaHus.

McnbiTaHHoe Takvum o6pa3om obopyaoBaHve CYUTAKT NPOLLEALWNM UCTIbITAHWA Ha COOTBETCTBUE, eCcnu
OHO MpW BbINOMHEHUN Kaxaon (byHKuMM oTBevaeT TpeboBaHMAM COOTBETCTBYIOWMX pa3fenoB HacToALWEero
cTaHgapTa u/vnu apyrux CTaHgapTos, ycTaHaBnusawwmx Hopmel UPTI.

Hanpumep, nepcoHanbHbIn KOMMNbOTEP C (DyHKUMERn npuemMa paguoseluatenbHbiX nepegad (nnatoun
TIOHEpa) UCNbITLIBAIOT C HEaKTUBUPOBAHHOW (byHKUMEN paauonpuema B COOTBETCTBUM C TpeboBaHUAMU Ha-
CTOSILLEro CTaHAapTa, a 3aTeM — TONbKO C aKTUBUPOBAHHOW (hyHKUMENn paauonprvema B COOTBETCTBUU C Tpe-
6osaHnsmu FOCT 30805.13 B cnyyae, ecnu o60opynoBaHue Npu HopMarnbHbIX YCNOBUAX (PYHKLIMOHMPOBaHUSA
CNocoBHO BLINOMNHATL KaXAyto (hyHKUMIO B OTAENBbHOCTL.

[ns o6opynoBaHus, KOTOPOE HEBO3MOXHO WUCMbITaTh NPU BLIMOMHEHWU KaXaon (yHKUUWN B OTAENbHO-
CTW, UMK B CNyYae ecnu BbiNoNHeHne OTAEeNbHON (OYHKUMWN MOXET NPUBECTU K HEBO3MOXHOCTMN BbINONHEHUS
OCHOBHOW (PYHKUUWU, UMW UCNBITAHUA NPU OAHOBPEMEHHOM BbINOMHEHUW BCeX hyHKUUI obecneymBatoT co-
KpalieHue BpeMeHW U3MepeHui, CYUTaloT, YTo 0bopyaoBaHUe MpoLLNo UCNbITAHUS Ha COOTBETCTBUE, €Cnu
OHO oTBeYaeT TpeboBaHMAM COOTBETCTBYIOLMX pa3aenoB HacToOSALWero cTaHaapTa uunu apyrux ctaHaapros,
ycTaHasnueatowmnx Hopmsl UPI1, npy oagHOBpEMEHHOM BbINONHEHUU (DYHKLUMIA.

Hanpumep, ecnu nepcoHanbHbi KOMMbIOTEP C (DYHKUMEN nNpuema paguoBellatenbHbiX nepegay He
cnocobeH BbIMONHATL (MYHKUWIO pagvonpuemMa He3aBUCUMO OT BbIMOMNHEHUS BbIYUCIIUTENbHBIX (YHKLWNA,
nepcoHanbHbIA KOMMNbOTEP MOXET BbITh UCMbITAH HA COOTBETCTBUE TpeboBaHWAM HacTosILEero crtaHaapTa u
IOCT 30805.13 npy 04HOBPEMEHHOM BbINOMHEHUM (PYHKUMIA BBIYUCNIEHUSA U paguonpuema.

Ecnu npu ncnbiTaHnsax MHOroyHKUMOHaNbHOro 060pya0BaHus, BbINOMHAOLWEN0 HEKOTOPYHO (hyHKLMIO,
Ha cooTBeTcTBUE TpeboBaHUAM KOHKPETHOro cTaHgapTa Heo6XxoAnMO BBECTU OrPaHUYEHNs B OTHOLLEHUWN He-
KOTOPbIX MOPTOB UMW 4acTOT U3MEPEHU, NPeAYCMOTPEHHbIE AaHHbIM CTaHAAPTOM, TO TaKUe e OrpaHuyYeHuns
OOMKHbI ObITb BBEAEHBLI NPU UCNbITaHUAX 060pyAOBaHWS, BbIMNOMHAOLWLETO AaHHY0 (YHKLUIO, HA COOTBET-
cTBue TpeboBaHusaM Apyroro ctaHgapTa, ycraHasnueatowero Hopmbl UPTT.

Hanpumep, npy ucnbiTaHWaX NepcoHanbHOro KOMMbOTEPA, BbINONHALLWEro MyHKUUIO NnpuemMa paauo-
BellaTenbHbiX Nepeaay, Ha cooTBeTcTBME TPeboBaHMAM HACTOALLEro cTaHgapTa AONyCcKaeTcs He yYnTbiBaTb
WPTI1, cospaBaeMbie reTepoaMHOM Ha OCHOBHOW 4acToTe M YacToTax rapMOHUK. AHTEHHbI nopTt obopyao-
BaHUS NpU AaHHbIX UCMbLITAHUSX OOMKEH OblTb HAarpy)XXeH Ha Pe3vuCTUBHbIV HEU3NMYyYatoWnii 3KBUBANEHT aH-
TEHHbI, CONPOTUBIIEHWE KOTOPOro COOTBETCTBYET HOMUHANbHOMY MOTHOMY COMPOTUBNEHUIO aHTEHHOTO NopTa
(cm. FOCT 30805.13—2013, nyHkm 5.7.3).

Mpumeyanue — WPl cosgaBaemble retepoauHomM, MoryT OeiTe otaeneHsl ot UPI, co3pgasaembix gpyrumu
VCTOYHUKaMU, NPU U3MEHEHUU YaCTOTbl HACTPOWKM KaHana npuema.

[onyckaetcs He NpoBOAUTL U3MEPEHUS:

- HanpskeHua UPTT Ha ceTesblx 3axxumax no FOCT 30805.13, ecnn WO cooTBeTCTBYET HOPMaM KOHAYK-
TuBHbIX VIPI1 Ha ceTeBbiX 3a)XuMmax, yCTaHOBEHHbIM B HAacTOALWEM cTaHaapTe;

- mowHoctu UPI no FOCT 30805.13, ecnn NO cooTteeTcTByeT Hopmam uanydyaembix VUPT1, yctaHoBneH-
HblM B HACTOsILEM CTaHaapTe;

- HanpsbkeHHocTu nons UPIM no FOCT 30805.13, ecnu MO cooTtBeTCcTBYET HOpMaMm uanydyaembix UPT,
YCTaHOBIEHHBIM B HACTOSILLEM CTaHaapTe.

9 MeTtoa uamepeHus KOHAYKTMBHbIX UPI Ha ceTeBbIX 3aXUmax U NopTax CBA3M

9.1 UamepuTenbHble AeTEeKTOPbI

M3mepeHns npoBoasT ¢ nomoLLbio uameputenen UPI ¢ kBa3aunukoBbiM AETEKTOPOM U AETEKTOPOM Cpea-
HUX 3Ha4YeHuUN, Kak yctaHoeneHo B 9.2. Oba getektopa MoryT NnpuMeHsTLCSA B 0A4HOM uameputene VPTT; name-
peHns MOryT NPOBOAUTBLCS C UCMONb30BaHWEM KBa3UNWKOBOTO AeTeKkTopa Nubo AeTekTopa cpefHuX 3Ha4yeHun.
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MpumevyaHune — PekomeHayeTcs NPOBOAUTL U3MEPEHUS KOHAYKTUBHBIX VPT B 3kpaHUpOBaHHOM NOMELLEHUN.

[ns ymeHblUeHWs BpeMeHu ucnbitadnii sBMecto nameputens WPl c geTekTopom cpeaHux 3HavyeHuin unm
KBA3WUNUKOBLIM AETEKTOPOM A0MNyCKaeTcsi NpUMeHsiTb uameputens VPl ¢ nukoBbiM aeTekTopoM. B cnopHbix
cnyyasax npu ucneitaHuax OUT Ha cooTBeTCTBME HOPMaM AN KBa3UMUKOBLIX 3HAYEHUI OTAAl0T npeumylle-
cteo nameputento NPl ¢ kBaanunuKoBbIM AETEKTOPOM, @ NPU UCTILITAHUAX HA COOTBETCTBME HOpPMaMm Ans cpea-
HUX 3HaveHu — nameputento VNPl c getTekTopom cpeagHux 3aHavyeHun (cm. npunoxexue B).

9.2 UamepuTtenun UPN

Nameputens NPl ¢ kKBaaunukoBbiM A4ETEKTOPOM AOMKEH COOTBETCTBOBaThL TPe6OBaHUSAM, YyCTaHOBEH-
HbiM B FOCT 30805.16.1.1—2013, pa3den 4. ameputens VPT ¢ AeTEKTOPOM CpeaHuUX 3Ha4YeHUIn AOMKeH
COOTBETCTBOBaTL TpeboBaHusiM, yctaHoBneHHbiM B FOCT 30805.16.1.1—2013, pa3den 6. LUnpuHa nonocsl
nponyckaHuvsa Ha yposHe 6 b nameputens WPl c geTekTopom cpeaHux 3HaYeHu 4OMmKHa COOTBETCTBOBaTb
TpeboBaHuam, yctaHoBneHHbiM B FOCT 30805.16.1.1—2013, pa3den 4.

9.3 OKBUBANEHT CETU NEeKTPONUTAHUA

3ksuBaneHT cetu anekTponutanus (3C) Heobxoaum ans obecneyeHns KOHKPETHOrO 3Ha4YeHUs NOMHOro
CONPOTUBEHUS Ha BbICOKUX YacToTax B TOYKE U3MEPEHUM Ha BUMKE CETEeBOro LWHYpa, a Takke ANA pa3Ba3ku
MO oT nomex B ceTu NUTaHUA.

McnonbayioT 3C ¢ HOMUHanNbHbLIM NONHbIM conpoTusnexrem 50 Om /50 Mkl unu 50 Om /50 MKIH + 5 Om
B cooTBeTcTBuM ¢ TpebosaHuamu FOCT 30805.16.1.2, nodpasden 4.3.

MamepeHune koHAQyKTUBHbLIX VIPTT npoBoasaT mexay 3axumom (asHOro npoBoAa W 3TanoHHbIM 3a3em-
NEeHVeM U3MEepUTENbHOW CXEMbl (32XXMMOM «3eMIsi» 3KBUBANEHTA CeTU) U Mexay 3aXWMOM HenTpanbHOro
nNpoBoAa U aTanoHHbIM 3a3emneHnem. Oba namepeHHbIX 3Ha4YeHUs JOMKHbI COOTBETCTBOBaTh HopMmam VPT.

[MpoBefeHne namepeHnit Ha HeKOTOPbIX YacTOTax MOXET OKa3aTbCsi HEBO3MOXHbIM U3-32 KOHAYKTUBHbIX
NOCTOPOHHMX NMOMEX, Co3AaBaeMblX Ppagnuo4acTOTHbIMU 3NEKTPOMAarHUTHbBIMU NONSIMU MECTHbIX paguoBeLla-
TenbHbIX NepeaaTymkoB. B aToM cnyyae mexay 3KBMBANeHTOM CETU U CETbI0 ANeKTPONUTaHUS YyCTaHaBNnBaoT
[OMONHUTENbHbIA BEICOKOYACTOTHBIN (OUNBTP UNKU U3MEPEHUSI NPOBOAAT B 3KpaHUPOBaHHOM nomelueHuu. [o-
NONMHUTENbHbIV BbICOKOYACTOTHbLIN (PUNLTP AOMKEH UMETbL METaNIMYECKU IKpaH, HanpsiMyo COeANHEHHbIN C
3TanoHHbIM 3a3eMfeHNneM U3MepuTenbHON cucTemsl. TpeboBaHUs K NONHOMY CONPOTUBIIEHWUIO dKBUBaNeHTa
CeTW Ha YacToTe U3MEPEHMUIN JOMKHbI BbIMONHATLCA NPU NOAKITIOYEHHOM AONOMHUTENBHOM BbICOKOYaCTOTHOM
dunstpe.

9.4 NnacTrHa 3a3eMneHns

BepTukanbHas unu ropu3oHTanbHas nnacTvHa 3a3eMNeHus JOMKHa BbICTynaTb MO KpanHewn mepe
Ha 0,5 m 3a KoHTYpbl MO 1 umeTb MMHUManbHbIE pasMepbl 2 X 2 M.

3axum «3emna» akeusaneHTa cetv n AMCC nogkno4atoT K NNacTuHe 3asemMneHns ¢ NOMOLLbIO NPOBOA-
HUKa MUHUManbHO BO3MOXHOW ANUHbI.

9.5 Paamewenune O

9.5.1 Obwme cBegeHns

Kabenb nutanua MO gomkeH coeauHsiTbes ¢ akBuaneHTom cetun. Ecnu MO npegcrasnsier cobon cu-
CTEMY, COCTOSILLYIO U3 HECKOmNbkux 06pasuyos OUT ¢ ogHMM UMK HECKONBKMMU OCHOBHbIMK Briokamu, npuyem
kaxgoe OUT numeer otaenbHbl kabenb, TOYKY NOAKNIOYEHUSA SKBUBANEHTA CETU ONpeaensiioT, NPUMEeHss cne-
aywouwme TpeboBaHus:

a) kaxabli kabenb NUTaHuA, 3aKkaH4YNBaIOLWMINCA BUIKOW CTaHAAPTHOM KOHCTPYKUWW, UCTbITHIBAIOT OT-
[enbHo;

b) kabenu nNUTaHUA UNU 3aXMMbl, KOTOPbIE B COOTBETCTBUMU C TEXHUYECKMMU AoKymeHTamu Ha MO
He onpegenexbl AN NoAKNYeHns Yepe3 OCHOBHON BNokK, NCMbITLIBAKOT OTAENBLHO;

c) kabenu NUTaHUA UNu 3aXUMbl, KOTOPbIE B COOTBETCTBUMN C TEXHUYECKUMU JOKYMEHTAaMU M3rOTOBUTENSA
onpeaeneHbl Ans NOAKMIOYEeHUS K OCHOBHOMY 6roKy unu apyromy nutaioowemy obopyaoBaHuto, nogknoYyaoT
K yKa3aHHOMY OCHOBHOMY 6rioky unu nutaioowemy obopyaosannto. 3axxxumMbl unu kabenu NUTaHns OCHOBHOTO
6noka unu nuTatowero obopyaoBaHUs NOAKNKYAKOT K IKBMBANEHTY CETU U NPOBOANAT UCTIbITAHUS;

d) ecnv B COOTBETCTBUM C TEXHUYECKUMM AoKyMeHTamu Ha MO npeaycMoTpeHo crneunanbHoe anekTpu-
yeckoe coeaunHeHune, Heobxoanmble TEXHUYECKe CPeACcTBa ANs ero OCyLeCcTBNEeHUs NPW UCTbITAHUAX JOIXK-
Hbl NOCTaBNATLCA U3FOTOBUTENEM.
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Ecnu 3C ycraHaBnuealoT Ha NOBEPXHOCTU MAACTUHbLI 3a3eMIIEHUS, ero pa3MeLlaloT Ha pPaccTosHUK
0,8 M o1 rpanuubl MO 1 NnpuKpennsawT K NnacTuHe 3asemneHus. YkasaHHOe paccTosiHue OnpeaensiioT Mexay
onuwxkanwmmm Todkamm 3C n NO. OctanbHble 6noku MO u nogkniovaemoe o6opygoBaHme AOMKHbI HAXOAUTb-
csi Ha pacctosiHum He meHee 0,8 m ot 3C.

Onsa 3C, koTopble MOryT BbITh yCTAHOBMEHbI NMOA NNAacTUHON 3a3emneHust, kabenb NnUTaHusa NoAKNYaT
nnbo HenocpeacTBeHHO kK AC, nubo K poseTke yanuUHWUTENs, yCTaHaBnNMBaeMon Ha nnacTuHe 3a3eMneHus],
coeamHeHHon ¢ IC. Mpu noaknoyeHun ceTeBbix kabenen HenocpeacTBeHHO k OC, pacnonoXeHHbiM nog
nnacTuHow 3asemnenusi, Heobxogumo cobniogatk paccrosHue 0,8 M mexay Gnuxanwen Todkon MO n Toykon,
rae ceteBon kabenb NPOXOAWUT Yepes3 NNacTuHy 3a3emrieHusi, Hezasucumo ot pacnonoxenus 3C. Ecnu uc-
nonb3yeTcs po3eTka yanuHuTens, nogkntoyeHHas k 9C, TpeboBaHus kK nonHoMy conpoTusneHunio 3C JomKHbI
ObITb BLINOMHEHbI NMPU HANU4YUKU PO3eTKN yanuuuTens. PacctosHne mexay bnwxanwen Toukon MO u Toukon,
rae ceTeBow kabenb NOAKNYaeTCs K po3eTke yaANuHUTENA, AomKHO Bbith 0,8 M.

Ecnu pgnuHa ceteBbix kabenewn, NocTaBnsgeMblX M3rotoButenem, npesbiwaer 1 M, Ux nuHWE YacTu
yKnagbiBaloT B CBA3KY B LeHTpe AnuHon He Gonee 0,4 m Tak, 4Tobbl AnuHa kabenen 6bina 1 m. Ecnu us-3a u-
3U4EeCKUX orpaHunyeHnin npu pasmewexdun MO anuHa kabens 1 M He MoxeT BbiTe o6ecneyeHa, Heobxoaumo,
yT106bI ANUHa Kabens 6bina npubnuantTensHo 1 M. Ecnu xapakrepucTukm kabens He yctaHoOBNeHb! nu kabenb
He noctasneH usrotosutenem, MO u 3C coenuHsaioT kabenem anuHon 1 m.

Kabenu anektponutanus Bcex octanbHbix ycTponctB MO coeamHsaoT co BTopbiM 3C, KOTOPbLIN Npu-
KpennsaT K NnacTuHe 3azemnenus adanornyHo 3C ana ucnbityemoro obopyaoBaHus. [insa coeguHeHus He-
ckonbkux kabenewn anektponutadusa ¢ 3C MOXHO MCNONb30BaTb PasBeTBUTENb C HECKONbKUMN PO3ETOYHBIMU
rHesgamu, Npyu 3TOM AO0MKHbI BbiTh BbINONHEHbI TpeboBaHMA K HOMUHANbHOMY MOMHOMY conpoTusnexuio 3C
(cm. 9.3). flonyckaeTcs Takke ucnonb3oBatb gononHutensHele 3C; B 3TOM crnyyae pacCcTosiHue mexay nto-
6biM 3C 1 ntobbIM YCTPONCTBOM AOMKHO ObiTh HE MeHee 0,8 M.

[Mpu namepeHun koHayKTUBHBIX UPI Ha ceTeBbiX 3axumax BCe CUrHanbHble NOpTbl CBA3WM U CEeTeBble
NOPTbl AOMKHbI BbITb HArpy>XeHbl UCNONb30BaHMEM NoAKNoYaemMoro o6opyaoBaHust UK NpeacTaBUTENbHbIX
Harpy3okx.

Ecnu BO Bpemsi M3aMepeHus KOHAYKTUBHbLIX MOMEX Ha ceTeBbix 3axumax IMNCC coeguHeH ¢ NopToM
CBSi3W, NopT namepeHus Hanpskenus AMNCC pomkeH BbiTe HarpyxeH conpotusneHvem 50 Om. 3aTtyxaHue
npogoneHoro nepexoga (3MMM) (cm. 3.12) ganHoro 3MNCC goMKHO COOTBETCTBOBATL KAaTEropuy TENEKOMMYHMU-
KaLUWOHHOW ceTu, K KoTopow nogknioyaetcsa nopt ceasm OUT (Hanpumep, kabenbHoW cetn kateropum 5).

AlCC, ucnonb3yemMblie Npu NPpoBEeAEHUM U3MEPEHUI HA MOPTax CBSA3U, AOMKHbI HAXOAUTLCS Ha paccTo-
aHum 0,8 M ot rpanuubl MO 1 NnpuKpennaTbesa K NnacTuHe 3aszemnenus. [pyrve 6noku, Bxoasuime B cocTas
MO, pomkHbl HaxoaUTLCSA Ha paccTosiHuu He meHee 0,8 m ot 3MCC.

MpoBopg 3azemneHus (ecnu oH Heobxoamm Ana obecneyeHnst 6e30NacHOCTU) COEAVHSIIOT C 3aXUMOM «3eM-
na» 3C, ecnu NHOE He YCTAHOBIIEHO U3rOTOBMTENEM, U ero ANnHAa AomKHa ObiTb paBHa AnuHe kabens nuTaHus.
[MpoBog 3a3emneHus pasmeLlatoT napannernbHo ceTeBoMy kabento Ha paccTosHum oT Hero He 6onee 0,1 m.

[pyrve 3asemnawuwme nNpoBOAHWKU (Hanmpumep, npumeHsiemble ana obecneyenna OMC), koTopble
B COOTBETCTBUU C TEXHUYECKMMU OOKYMEHTaMW U3roTOBUTENSA AOMMKHbI NOAKNIOYATLCS K TOMY Xe 3aXumy,
4YTO W NPOBOA 3ALUMTHOrO 3a3eMneHus, NOAKNIYalT Takke K 3axumy «3emnsa» 3C.

B cnopHbIx cny4asx ucnbiTaHus [OMKHbI ObiTb NPOBEAEHbI TakK, Kak OHX NPOBOAUNUCH NEPBOHAYasnbHO.

9.5.2 PaamelyeHume HacTonbHOro o6opyaosaHus

Mpumensitotcs TpeboBaHus, yctaHoBneHHble B 8.3.1 n 9.5.1.

Mpu ncnbiTaHusAX HacTonNbHOro 060pyAOBaHUSA NPUMEHSAIOT ABa anbTepPHaTUBHbIX BapuaHTa pasmMeLLeHus.

BapwuaHT 1 — c ucnonb3oBaHvemM BepTUKanbHON NnacTuHbl 3aszemnexusa. WO pacnonaratoT Ha cTone
13 HenpoBoasALLero matepuana sbicoton 0,8 M Hag ropu3oHTanbHOW NNACTUHOM 3a3eMMEHUN, Ha PAcCTOAHUM
0,4 m OT BepTUKanbLHOW NNACTUHbI 3a3eMneHus. BepTukanbHyo NNacTUHy 3a3eMNeHUsi COegUHSIOT C ropu-
30HTanbHOW NNacTuHoOM 3asemnexus. Micnonb3yemslie npu ucnoitaHnsax 3C n 3MNCC MoryT GbiTb COeANHEHDI
nnbo ¢ ropu3oHTanbHOM NNacTMHon 3asemneHus (cnocob a), Nnubo ¢ BepTUKanbHOM NNAcTUHON 3a3eMneHus
(cnoco6 b). Mpumepsbl pasmelleHuss obopyaoBaHus npuBedeHbl Ha pucyHke 5 (cnocob a) u Ha pucyHke 6
(cnocob b).

BapuaHT 2 — c ucnonb3oBaHUEM rOpU30OHTanbHOW MMAcTUHbl 3a3eMneHus (Hanpumep, Ha OTKPbITOW
M3MepUTENLHOW NNowagke WM B aKpaHUpoBaHHOM nomelleHun). MO pacnonarailoT Ha CTone U3 HemnpoBo-
asawero matepuana Ha sbicote 0,4 M Hag ropu3oHTanbHOW NNacTuHow 3asemnenus. MNpumep pasmeweHus
npuBeaeH Ha pucyHke 7.

B BapuaHTtax 1 n 2 WO gomkHO pacnonaratbCa Ha paccTosHuu He meHee 0,8 m oT nobon meTannuye-
CKOW NOBEPXHOCTH, KOTOpas He siBnsieTcs YacTbio MO unu nogkntoyaemoro o6opyaosaHums.
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Mcnonb3yembiii Npu naMepeHuax BapuaHT pasmMelleHus obopynoBaHus fomkeH GbiTb OTpaXeH B npo-
TOKONE UCMbITaHWUN.

[ononHUTenbHO Npu UCNbITAHUAX AOMKHbI ObiTh BbINOMHEHb! cneayoLine yCnoBus:

- NMPY UCMbITAHWAX HACTONLHOIO 060PYyAOBaHMSA IKBMBANEHTbI CETU MOryT BbiTh paaMelleHbl COoKy cTo-
na, c Tem 4tobel obecneunTb paccrosiHue 0,8 m mexgy O n 3C;

- cUrHanbHble kabenu 4omKHbI ObiTb pacnonoXeHsb! No BCew Ux AnvHe Ha paccTosiinm 0,4 M OT NNacTuHb! 3a-
3eMMEeHUs C UCNONb30BaHUEM, NPV HeoBXoAUMOCTH, NOAAEPKUBAIOLLNX CTPYKTYP U3 HENPOBOASLLEro MaTepuana.

Kpome TOro, npu pasmelleHun obopyaoBaHus no BapuaHTty 2, ecnu uHtepdencHole kabenu caucaoT
c3agu cTona, ux NULLHIOK YacTb YKNaabiBaloT B CBA3KY ANWHON He 6onee 0,4 M Tak, 4TobObl CBA3Ka Haxoau-
nacb Ha ctone.

Mpumepbl pa3ameLleHus HacTonbHoro 060pyaoBaHUs NpUBEAeHb! Ha PUCYHKax 4—7.

9.5.3 PaamelwieHme HanonbHOro o6opyaoBaHus

MpumensioT TpeboBaHus, yctaHoBneHHbie B 8.3.2 n 9.5.1.

Mpumepsbl paamelleHus HanonbHoro obopyaoBaHus NnpuseaeHbl Ha pucyHkax 8 u 12.

9.5.4 Pa3amelwieHne KOMOGMHUPOBAHHOro (HAaNONLHOrO U HacTONbHOro) obopyaoBaHuA

HactonbHoe MO pasmeluatot B cootsetcTeum ¢ 9.5.2, HanonbHoe — 9.5.3.

Mpumepbl paamelleHns KoMGUHUpoBaHHOro o6opyaoBaHUS NpUBeAEeHb! Ha pUcyHkax 9 u 13.

9.6 Uamepenusn UPI Ha nopTax cBA3Mn

Llenbto ucnbitaHuin siBnsieTcs namepenue obliero HECUMMETPUYHOTO HanpsXeHus u obLiero Hecum-
meTpuyHoro Toka VPl Ha noptax ceasu NO. MNonesHblit curHan MOXeT BHOCUTb BKNag B YPOBHU 0BLLMX He-
CUMMETPUYHbIX HanpsbkeHuin u Tokos UPT. UPI Ha noptax cesian OUT, cosnaBaemMble NonesHbiM CUrHanom,
crnegyeTt KOHTPONMPOBaTh Ha CTafAun NPOEKTUPOBAHWUSI TEXHONOIMK UHTEepdeica (cMm. npunoxexue E).

9.6.1 MeToab! UCnbITaHUM ANA NOATBEPXAEHUA COOTBETCTBUSA

McnbiTaHus NpoOBOAAT Ha NopTax CBA3u ¢ ucnone3osaHuem AMCC ¢ 3aTyxaHnem nNpoaonbHOro npeob-
pasoBaHus (3IM1), yctaHoBneHHbIM B 9.6.2. N3roToBUTENb JOMKEH NOKa3aTb, YTO noctasnsiemoe obopynosa-
Hue cooTtBeTcTBYyeT HopMmam WP, npueBeaeHHbiM B Tabnuuax 3 unu 4, npu ucnons3osanuu 3NCC, cooTseT-
CTBytOLLEero kateropun kabenemn, NnpegycMOTPEHHON TEXHUYECKUMU foKyMeHTamu Ha OUT.

B crnopHbIx cny4yasx npeanoyteHve Ans Bcex NopToB OTAAT MeToay uaMmepeHuit B cootsetcTeum ¢ 9.6.2
¢ ucnons3osaHuem IAMNCC.

9.6.2 SkBUBaANeHT NONHOro CONPOTUBNEHUNA CeTn

HanpsixeHve ceTv anekTponuTaHus nogaetcs Ha MO yepes 3C, npuMmeHsieMbl NpyU UaMepeHny KOHAYK-
TnBHbIX MIPIT Ha ceTeBbIX 3axxumax B cooTBeTCTBUM C 9.3.

NamepeHune obLiero HeCMMMETPUYHOIO HaNPSXXeHUs UNu cunel o6Lwero HecummeTpuyHoro Toka UPI Ha
nopTax CBsian Ans He3KpaHUPOBaHHbLIX CUMMETPUYHbLIX Nap NPOBOAAT NpW NoAkKNoYeHnn nopra ceasu kK AMNCC
¢ nomoubio kabens. SMNCC pomkeH npeacTasnaTe coboi obuiee HeCMMMETPUYHOE NOMHOE CONpPOTUBIIEHNE
obopygoBaHua, nogknoyeHHoro k MO, co cTtopoHbl nopta ceasu. AMNCC gomkeH obecneynTtb HopManbHoe
dyHkumoHuposaHue MO npu noakntoyeHun noboro o6opyaoBaHuUa Mnu Harpysku, Heobxogumon Ansi npo-
Bepku NO.

Cospanue IMCC, npurogHoro Ans NPUMEHEHUs C pa3nuyHbIMU NOPTaMu CBA3W, He NPeACTaBfAEeTCA BO3-
MOXHbIM, TaK Kak ero KOHCTPYKLUUS 3aBUCUT OT XapaKkTEpPUCTUK UCMbITYeMOro nopra cesasu. MNpu oTcyTcTBUM ANS
3KpPaHMPOBaHHbIX U HECMMMeETpUYHbIX kKabenen nogxoasawmx AMCC gonyckaeTcs coeguHeHune Takux kabenen
HEenocpeacTBEHHO C NoAknioYaemMbiM 060pya0BaHUEM UMM UMUTATOPOM. B NpoToKone ucnbiTaHnii A0MmKHbI BbiTb
npuBeaeHbl CBEOEHUsI O peanbHOW Harpyske, B TOM YWCNe U3MepeHHble 3HayeHusa obLero HeCMMMETPUYHOTO
nonHoro conpotuenexnus. B niobom cnyyae MO gomxHO COOTBETCTBOBATb HOpMam, npueegeHHbIM B Tabnu-
uax 3 u 4.

Mpu ncnonb3oBaHMKM TOKOCbEMHUKA A0MKHA ObiTe 0b6ecneyeHa BO3MOXHOCTb uamepeHun 6e3 otcoeau-
HeHua kabens oT MecT ero NoAKNYeHUsl. TOKOCLEMHUK AOMKEH UMETb OAHOPOAHYIO YACTOTHYIO XapakTepu-
cTuKy 6e3 pe3oHaHCcoB U (hyHKLMOHMPOBATL 6e3 HaCbILWEeHUst NepBUYHON 0O6MOTKM paboynm TOKOM.

TokoCbEMHUK (ECnv OH MCNONb3yeTcs) ycTaHaBnueawT Ha kabene Ha pacctosHuu 0,1 m ot J3MCC.
BHocuMOE nonHoe CconpoTMBNEHME TOKOCbEeMHMKa AOMKHO ObiTb He Gonee 1 OM B COOTBETCTBUMM C
r'OCT 30805.16.1.2—2013, nyHkm 5.1.

AMNCC (kanubpoBaHHbLI C y4eToM aganTepos, HeoOxoaumblx Ans ero nopkniodeHns MO n Bcnomora-
TenbHOMY 060pYA0OBaHMIO) AOMKEH UMETL Creayume XapakTepucTUKu:

a) Moaynb BXOAHOro 06Lero HeCMMMETPUYHOrO MOMHOro COnpoTUBIEHUA B nonoce Yacrtot ot 0,15 no
30 MI'y gomkeH GbiTb paBeH (150 + 20) Om, daszosbiin yron — 0° + 20°;
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b) BNCC pomkeH ob6ecneunBaTbh AOCTaTOMHYIO pa3esisky oT UPT, cosgaBaembix nogknioyaemsiM 060-
pyooOBaHWEM UNu Harpy3kom, MOAKNKYEHHbIMU K UCMbITYEMOMY NOPTY CBA3W. 3aTyxaHue o6Lmnx HeCUMMeTpUY-
HbIX HanpshkeHuin n TokoB UPTI, cozgaBaembix nogknioyaembiM obopyaoBaHuem (Harpyakow), AOMKHO BbiTb
Takum, 4Tobbl M3MEPEHHbIN YPOBEHb YKasaHHbIX nomex bbin He meHee YyeM Ha 10 b HWxKe cooTBeTCTBylOLLEN
Hopmbl UPT.

PekomeHayemble 3Ha4YeHUs pas3Ba3ku A0MKHbI ObITb:

- B nonoce 4yactot 0,15—1,5 Ml'y — ot 35 pgo 55 ab npu nuHenHom Bo3pacTaHum ¢ norapupmom va-
CTOThbI;

- B nonoce 4actort ot 1,5—30 MI'y — 6onee 55 gb.

Mpumevanue — [loa pa3saskow noHmaeTcs ocnabnexune UPI, coanasaembix nogkniovaemeim obopyaoea-
Huem, nossnsowmxcs Ha nopte 3MNCC ans noakniodeHus UO;

c) ans QNCC gomkHo 6biTh ycTanosneHo 3M1I1:

1) ans SICC, ucnonb3ayemblx NpU N3MEPEHNUSX Ha NOPTax, NPeAHa3HaYeHHbIX ANS NOAKMNIOYEHUA K He-
3KPaHUPOBaHHbLIM CUMMETPUYHBLIM Napam kabenen kateropun 6 (unu nyywe) sHavenue 3M1MM, b, B 3aBucK-
MOCTHU OT YacTtoTsl f, M"Y, AB, BblYMCASIOT No hopmyne

3ﬂﬂ=75—10lg[1+(%)2]. 3)

[onyctumblie oTknoHeHus 3Havyenus 3MM gomkHbl 66T + 3 b ana f<2Myuwnw -3 a6/ + 6 gb — ans
for 2 o 30 MINy;

2) ans QMCC, ucnonb3yemMbix Npyu U3MEPEHUSX Ha NOpTax, NPeAHasHaYeHHbIX A4S NOAKNIOYEHUS K He-
3KpaHWPOBaHHLIM CUMMETPUYHBLIM Napam kabenen kateropuu 5 (unu nyywe), aHavenune 3I1M, gb, B 3aBucu-
MOCTU OT YacToThbl f, MU, BbIMMCNAOT NO hopmyne

3ﬂﬂ=65—10lg|:1+(§]2]. @)

DonycTumble oTknoHeHus aHaveHuns MMM gomkHe! 6eiTb + 3 ab ana f<2Mumn -3 b/ + 4.5 npb — ans
for 2 po 30 Ml'y;

3) ana 3MICC, ucnonb3yembix Npyu U3MEPEHUAX Ha NOpTax, NpeAHasHa4YeHHbIX ANs NOAKMNIOYEHUS K He-
3KpaHWPOBaHHbIM CUMMETPUYHLIM Napam kabenen kateropum 3 (unu nyywe), 3Havenune 3I1M, ab, B 3aBucu-
MOCTHM OT YacToThl f, MI'L, BeIMMCASIOT NO hopmyne

3ﬂﬂ=55—10|gl1+(£)2]. (5)

[onyctumbie oTknoHeHus 3Hadenns 3N coctasnsawoT + 3 Ab.

MpumeyaHus

1 MpuBeaeHHble B HacTosiem pasgene TpebosaHus K aHaveHusm 3MM 3MNCC 8 3aBUCUMOCTM OT 4acTOTbl COOT-
sercTBytoT TpebosaHuamM k 3MMM TUNUYHBIX HEIKPAHWPOBaHHBLIX CUMMETPUYHBLIX nap kabenen npy oObIYHbLIX YCNOBUAX
npoknaaku. Tpebosanus, cooreetcTaytowme 3IIM kabenen kateropum 3 [(9.6.2, nepeuncnenue c, 3)], cumTarTCs Xapak-
TepHeimm aAnsa 3 B TUNUYHLIX CeTAX CBS3W. BmecTe ¢ Tem yCcTaHOBNEHHbIE B HACTOsILLEM cTaHgapTe TpeboBanuA B
Oyayuiem mMoryT GbiTb U3MEHEHBI.

2 HeonpepgeneHHOCTb uamepexuin ¢ npumeHeHnem 3MCC HaxoauTca Ha pacCMOTPEHUU.

3 301 usmepsitom 8 coomeemcmeuu ¢ FOCT 30805.16.1.2;

d) uckaxeHus, obycnosneHHble 3aTyxaHuem, unu apyrue n3MeHeHusa nones3Horo curHana B ero nonoce
4acToT, Bbl3aBaHHble npucytcTemem SMNCC, He AOMKHbI CYLLECTBEHHO BNUATL HA HOpManbHoe (PYHKLMOHUPO-
BaHue UO;

e) ansa SMNCC pgomkeH GbiTh yCTaHOBMEH KO3 MDUUUEHT KanubpoBKK.

Koadhduument kanubposku SMNCC, ab, onpegensior no opmyne
Vem|

20lg : (6)

mp
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rae V., — obliee HECUMMETPUYHOE HanpsxeHue, Bo3HUKawLlee Ha obem HeCUMMETPUYHOM NOMHOM COo-
npoTtusnenuu, npeacrasnsemom 3INCC;

Vnp — HanpskeHne Ha U3MepuTensHOM BbIXOAE.

Hanpsixenue, nonyyeHHoe uameputenem WPl HenocpeacTBeHHO Ha uameputenbHom nopte 3MCC,
CyMMUPYIOT € kKoadpduumneHTom kanubposku SMCC. Pesynbrar cpaBHMBAKOT C HOpMOW Hanpsbkenus WP,
npueegeHHon B Tabnuuax 3 unu 4. KoachpuumneHt kanubposkm SMCC gomkeH 6biTb YCTAHOBMNEH C norpeLu-
HoCcTbiO He Bonee + 1 ab.

9.6.3 U3amepeHus Ha nopTax CBA3U

[nsa nposegeHus ncnbitanuin MO yctaHaBnuBaloT B COOTBETCTBUM C pUcyHKamu 4—9 C y4eTOM HacTonNb-
HOro, HanonbHOro NN KOMBUHUPOBAHHOTO NPUMEHEHUS.

[ns npoBeaeHns [OCTOBEpPHbIX nameperHuin NPT, npeactaButenbHbIX NPU pasnvyHbiX BapyaHTax npu-
MEHEHUS foKanbHbIX ceTen, HeobXxoaAMMOo co3faTh YCMOBUA UCMONb30BaHUS NOKANbHOW CETU C U3BbITKOM
10 % v nogaepXxuBaTb 3TOT YPOBEHb B Te4yeHue He meHee 250 mc. [1na umutaumm peanbHbix ycnosui obmeHa
AaHHBIMK NPU UCTIbITAHUAX HEOBXOAMMO NpeaycMaTpuBaTh nepegady B NOKanbHOW CETU NceBaocnyYanHbiX
coobLeHuin (Hanpumep, apxXuBMpPOBaHHbIX U 3aWMMPOBaHHbLIX (hainoB) U NEepPUOANYECKUX COOBLLUEHWIA: He-
cxatbix rpaduyeckux annos, AaHHbIX NamaTn, oGHOBRNEHU akpaHoB, obpa3os guckos. Ecnu nokanbHas
ceTb noaaepXveaeT nepegadvy B Te4YeHUEe NepuoaoB nays, U3MepeHus NPOBOAAT Takke BO BpPems nepuo-
[OB nays.

9.6.3.1 NamepeHune HanpsikeHus Ha CUMMETPUYHBIX NMOPTax CBA3UW, NpeAHa3Ha4YeHHbIX ANA Noaknye-
HWUSI HE3KPaHUPOBAHHbBIX CUMMETPUYHbLIX Nap

Mpu npoBegeHnn namepenunin HanpsbkeHnss P Ha noptax ceaau ucnonbayioT OMNCC, obecneuyunsato-
WMt nogknioyeHue k nameputento UPIM, cooresetcTaytowmin TpeboeaHusm k obLiemy HeCUMMETPUYHOMY MNor-
HOMY COMPOTUBMEHUIO.

Ecnu namepenusa Hanpspkenuss Pl npoBogaT Ha 0aHON HE3KpaHMPOBAHHON CUMMETPUYHOW nape, uc-
nonb3ytoT cootsetcTByowmin AMNCC ans AByx NPOBOAOB; NPU M3MEPEHUAX Ha HeaKpPaHMPOBaHHbIX kabensx,
COCTOSILLMX U3 ABYX CUMMETPUYHbIX Nap, ucnonbaytoT cooTBeTcTeytowmn AMCC gna yeTbipex NpoBOJOB; Npy
N3MEpEeHUsIX Ha HE3KPaHUPOBAHHbIX Kabensax, COCTOALMX U3 YETbIPEX CUMMETPUYHbIX Nap, UCMOMNb3YT COOT-
BetcTeyowmin AMNCC ansa BocbMu NpoBoAos (CM. npunoxexue D).

MpumeHsoT meTog namepexus B coorsetcTeum ¢ C.1.1.

Mpu ncnons3osaxum kabenemn, coctoswwmx 6onee Yem U3 YeTbipex CUMMETPUYHbBIX Nap, U3MepeHus Npo-
BOAAT B cooTBeTcTBUM € 9.6.3.5.

9.6.3.2 MiamepeHue cunbl TOKa Ha CUMMETPUYHBIX NOPTax CBA3U, NpeaHasHa4YeHHbIX ANA NoAKNIoYeHus
HE3KPaHUPOBAHHLIX CUMMETPUYHbLIX Nap

Ecnun namepexus npoBoasT Ha HeakpaHWpoBaHHOM kabene, cocTosLeM U3 OAHON, ABYX UMK YeTbipex
CUMMETPUYHbIX Nap, kabenb HarpyXxatoT, Kak Npu namepeHusx HanpsxeHust UPTT.

MpumeHsitloT meToa uamepeHus B coorsetcTeum ¢ C.1.1.

Mpu ncnonb3osaHum kabenewn, coctosawmx 6onee YemM 13 YeTbipex CUMMETPUYHBIX Nap, M3MepeHusi Npo-
BOAAT B cooTBeTcTBUM € 9.6.3.5.

9.6.3.3 NamepeHue HanpsXKeHui Ha nopTax CBSA3W, NPeAHa3Ha4YeHHbIX ANA NOAKNIYEHUA 3KpaHUPOBaH-
Hblx kabenen unu koakcuanbHbiX kabenewn

MpumeHsitoT metoq namepenus B coorsetcteum ¢ C.1.1 unu C.1.2.

9.6.3.4 VamepeHune cunbl TOKa Ha NopTax CBSA3W, NpegHa3HaYeHHbIX ANSA NOAKMIOYEHUA 3KPaHUPOBaH-
Hbix kabenen unu koakcuanbHbiX kabenewn

MpumensioT meTog namepeHus B coorsetcTeum ¢ C.1.1 unm C.1.2.

9.6.3.5 NamepeHus Ha nopTax CBS3W, NpeAHa3Ha4YeHHbIX 4ns NoAknYeHuns kabenen, coctoswmx 6onee
YEM U3 YeTbipex CUMMETPUYHbLIX Map UM HECUMMETPUYHBIX Kabenewn

MpumeHsioT meToa namepenus B coorsetctammn ¢ C.1.3 unu C.1.4. Ha kaxaon yactote uamepeHuin Bbinon-
HEeHWe HOpPM NPOBEPSIIOT C NpUMeHeHneM nubo metoaa, uanoxeHHoro B C.1.3, nubo metoaa, usnoxexHoro s C.1.4.

MpumevyaHne — [lonyckaerca nposeaeHne namepeHun B coorsercteaumn ¢ C.1.3, a 3atem Ha vyactoTax, Ha
KOTOpbIX Obina npesbilieHa HopMa, — B cooTeeTcTeum ¢ C.1.4.

9.7 Peructpauus pe3ynbsrTaToB U3MepeHun

Pernctpupytot yposuu UPT1 1 4acToTel uamepeHnii no kpanHen mepe wectu NPT, nmetowmnx Hanbonb-
LuMe 3Ha4YeHus 1 npesblwatowmux ypoeeHs (L — 20 ab), rae L — Hopma B norapudgmuyeckux eguHuuax. Ans
ceTeBbiX 3aXUMOB HEOBX0AUMO MAEHTUMDULMPOBATL KaXabli TOKONPOBOAHWK.
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MpoToKkon ucnbiTaHWn [OMKEH BKNoYaTh B cebs 3Ha4YeHne HeonpeaeneHHoCT U3MEPEHUIA KOHAYKTUB-
Hbix UPT1, BHOCUMON n3MepuTenbHOW annapaTtypou, C y4eTOM B3auMOCBSA3U MexXay pasnuyHbiMu npubopamm
B nameputensHon uenu (cMm. pasgen 11).

10 MeTtoa uamepeHus nanyvaemoix UPI
10.1 UamepuTtenbHble AETEKTOPbI

Mameperus B nonoce 4actot ot 30 go 1000 MI'y npoeoasT nameputenem VPl ¢ KBa3nnuKoBLIM AETEKTOPOM.

[Ona ymeHblweHns BpemeHu ucnbiTaHuin Bmecto uameputens WPl ¢ KkBa3aunukoBbiM OETEKTOPOM A0-
nyckaetcsi npumeHsaTb nameputens UPI ¢ nukoBbiM AeTekTopoM. B cnopHbix cnyyasx npeMMyuectsom ob-
nafaT pesynsraTthl U3BMepeHu KBasunuKoBbix 3HaveHnin UPTT.

10.2 U3amepuTenbHbie NPUEMHMKM Ha YacToTax He Bbiwe 1 My

Wameputens WPI ¢ kBa3unuKoBbIM AETEKTOPOM AOMMKEH COOTBETCTBOBAaTL TpeOOBaHUAM, YCTAHOBNEH-
Hbim B FOCT 30805.16.1.1—2013, pa3den 4. Nameputens WPl ¢ NUKoBbIM JETEKTOPOM AOMKEH COOTBET-
cTBOBaTb TpebosaHusaM, ycraHoBneHHsiM FTOCT 30805.16.1.1—2013, pa3zden 5. lUupuHa nonockl npony-
ckaHusa Ha yposHe 6 ab nameputens VPl ¢ nukoBbIM AETEKTOPOM AOSMKHA COOTBETCTBOBaTL TpeboBaHUsaMm,
ycTtaHoBneHHsim B FOCT 30805.16.1.1—2013, pa3den 4.

10.3 AHTeHHa Ha 4yacToTax He Bbiwe 1 My

AHTEHHa fonmxHa NnpeacTaBnAaTh coOBoM CUMMETPUYHBIM aunons. Ha yactotax 80 My u Bbilwe NpUMeHs-
10T HacTpausBaemblil NONyBOSIHOBbIN CUMMETPUYHBIN BUBpaTop, Ha YyactoTtax Huwke 80 MMy — cUMMEeTpPUYHbINA
BubpaTtop, pasamep KOTOPOro paseH ANWHE MNonyBOMHOBOro CUMMETpUMYHOro Bubparopa Ha yactote 80 MIu.
Bonee nogpobHas nncdopmaums npuseneHa 8 FOCT 30805.16.1.4—2013, pazden 4.

MpumeyvyaHue — Moryt NpUMEHSTLCA U APYrMe aHTEHHbI, HO NPY YCIOBUW, YTO NOMyYeHHbIe pesynsTaTbl COoT-
BETCTBYIOT C NPUEMIIEMON CTENEHbLI0 TOYHOCTH pesyrbTatamM NPUMEHEHUS CUMMETPUYHON AUNONbHOW aHTEHHbI.

10.3.1 PaccTosiHue mexay aHTeHHou u MO

M3mepeHne HanpspkeHHOCTU MoNns NPOBOAAT C NPUMEHEeHWeM aHTeHHbI, yCTaHaBnMBaemMown Tak, YTobbl
ropu3oHTanbHoe pacctosiHue ot rpaHuubl MO cooTBETCTBOBANoO U3MepUTEeNbHOMY PACCTOSHUIO, YCTaHOBMNEH-
Homy B pasgene 6. Mpanuuy MO onpegensitoT no Boobpaxaemon NuHUK, ONUCbIBatoLLEen NPOCTY0 reoMeTpu-
yeckyr curypy, okpyxatowyto NO.

Bce coeguHuTenbHbie N BHyTpUcUcTeMHble kabenn OUT pacnonaratoT BHYTpY 3TOW OUrypbl.

Mpumevyanue — Ecnun HEBO3MOXHO NPOBOAUTL U3MEPEHUsi HanpsbxeHHocTu nona UPT Ha pacctosHum 10 m
13-3a BbICOKMX YPOBHE MOCTOPOHHUX MOMEX UM MO APYrvM npuynHam, To ucneitadus OUT knacca b gonyckaetcs npoBo-
AuTb Ha Bonee 6nu3kom paccTosiHum, Hanpumep 3 M. [ins npuBeaeHus Hopmbl UPTT K KOHKPETHOMY PacCTOSIHUIO UCMONb-
3yt0T KoadhpuumeHT obpaTHo nponopuuoHansHocTy, pasHbli 20 Ab Ha aekagy U3MEHeHUs U3MepUTEenNbHOro paccTos-
Hus. CnenyeT ObiTb BHUMATENbHLIM NPY M3MEPEHUAX Ha paccTosHuM 3 M Ha YactoTax okono 30 My u3-3a BO3MOXHOro
BNUSHUSA BNVXXHEro NoNs Ha pesynsTarbl U3MEPEHWIt NPY UCNbiTaHuu KpynHorabapuTHOro obopyaoBaHUs.

10.3.2 PacctosiHue Mexay aHTeHHOW M NNacTUHOW 3a3eMneHus

BbICOTY aHTEHHbI Ha4 NNAcTUHOW 3a3eMNeHnst U3MeHsAT OT 1 40 4 M 40 NonyyYeHus MakcumanbHOro
oTtcyeTta uameputensa UPI Ha kaxaon 4yactoTe uamepeHun.

10.3.3 A3uMyT aHTeHHbI NO OTHoweHuto kK U0

A3UMYT aHTEHHbI N0 OTHOLWWEHUI0 K MO M3aMeHsI0T BO BpeMsi UCNbITaHWIA ANS BbISIBNEHUS MakCUManbHbIX
3Ha4yeHun HanpsbkeHHocTu nonsa UPT. [onyckaetcs spawerve WO Bokpyr BepTukanbHon ocu. Ecnu Ha npak-
TUKE 3TO HEBO3MOXHO, TO MO 0CTaBnsaoT HENOABUXHBIM U U3MEPEHUs NPOBOAAT NPY NEPEMELLEHUN aHTEHHbI
Bokpyr MO.

10.3.4 Nonspu3auuna aHTeHHbI NO OTHoWweHu kK O

[nsa nonyyeHus MakcumanbHbiX 3Ha4YeHun HanpshkeHHocTn nons UPI namepenus npoBoAsT Npu ropu-
30HTanNbLHOM U BEPTMKANbLHOW NONAPU3aLUsaX aHTEHHbI.

10.4 UamepuTenbHas nnowanka Ha yactorax He Bbiwe 1 My

10.4.1 O6wue nonoxeHus
MamepuTenbHble NNowaaku noBepsioT M3MepeHNeM 3aTyXxaHus 31eKTPOMarHUTHOro Nons Npu ropu3oH-
TanbHON U BEPTUKanNbHOW nonspusauuax B nonoce yactor ot 30 go 1000 MIy.
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PaccTosHue mexay npyeMHOn U nepegaoLen aHTeHHamMmn JOMKHO BbiTb TakuM Xe, Kak Npu namepeHu-
AX HanpshkeHHocTu nons UPI BO Bpemsi ucnbiTaHuia.

10.4.2 U3mepeHue 3aTyXxaHUA NNowanku

MameputenbHyto nnowagky cuuTatoT npueMnemMon, ecnu pesynbsraTbhl U3BMepeHun 3aTtyxaHus nnowaakv
npu ropu3oHTanbLHOM N BEPTUKaNbLHOW Nonspusauumn rnonsa Haxogatcsa B npegenax + 4 oAb ot TeopeTudeckux
3HaYeHun 3atyxaHus ngeanbHon nnowaaku no NOCT 30805.16.1.4.

10.4.3 OTKpbITas U3MepuTenbHas nnowagka

OTKpbiTas nameputenbHas nnowagka AomkHa ObiTb NNOCKOM, cBOOGOAHON OT HaBECHbLIX NPOBOAOB U
6nM3Ko pacnonoXeHHbIX OTpaXarwwmx KOHCTpyKuui. MNnowagka aomkHa GbiTe AocTaTtodHo Gonblioin Ans
TOro, 4Tobbl 06ecneYnTh pasmelleHne aHTeHHbl Ha KOHKPETHOM pPacCTOSIHUM U rapaHTUpOBaTh COOTBETCTBY-
oMl pasHoc mexay aHTeHHon, MO u oTpaxawowmmMm KOHCTpyKumamu. INog oTpaxarowmmmy KOHCTPYKUMSMU
NOHWMAIOT KOHCTPYKUUKU U3 NPOBOASILLEro marepuana.

OTKpbITas namepuTenbHas nnowaaka AomkHa bbiTb 060pyfoBaHa ropu3oHTanbHON NNacTUHOW 3asemne-
Hus B cooteeTcTBUM C 10.4.4. [prMepbl OTKPbIThbIX M3MEPUTENbHbLIX NIOLWAA0K NPUBEAEHbl Ha pUcyHkax 1 un 2.

OTkpblTas uameputensHasa nnowazgka AomKHa yAOBNETBOPATL TPeOOBaHMAM K 3aTyXaHui, yCTaHOB-
nexHbim B FOCT 30805.16.1.4.

10.4.4 MNpoBoaswan nnacTuHa 3a3emMneHus

lMpoBoasias nnacTuHa 3aseMneHns AoMKHa BbICTyNaTb No kpanHen mepe Ha 1 M 3a koHTyp MO un uame-
pUTENbHOM aHTEeHHbI HanBonNbLUMX pa3MepoB KU NOKPbIBaThL BCO nnowaas mexay MO n aHteHHon. MNnactuHa
3a3eMneHust JoMmKHa U3roToBNATLCA U3 MeTanna, Npyu 3TOM pa3mepbl OTBEPCTUIA U 3a30POB HE JOIMKHbI Npe-
BbllLaTb OA4HY AECATYIO ANVHbI BOMHbLI, COOTBETCTBYIOLE HauBbICLLEN YacToTe namepeHuin. Ecnu tpebosaxus
K 3aTyXaHui0 U3MepuTenbHOW Nnowankn He BbiNOMNHAKTCA, NPUMEHSIOT NNAcTUHy 3a3emneHus Gonbliero
pasmepa.

10.4.5 AnbTepHaTUBHbIE UCNbITaTeNbHbIE MMOWaaKU

WcnbitaHus moryT ObiTh NMpoBEAeHbl C NPUMEHEHWEM APYIUX U3MepUTENbHbIX NNowaaok, usnyeckue
XapaKTepPUCTUKN KOTOPbIX HE COOTBETCTBYIOT TpebosaHuam, yctaHoBneHHbiM 8 10.4.3 1 10.4.4. MNpu aTom gonx-
HO BbITb JOKa3aHO, YTO NPUMEHEHUE TakuX anbTepPHaTUBHLIX U3MEPUTENbHBIX NMOLWAaA0K NO3BONAET NONy4YUTb
060CHOBaHHbIE pe3ynbTaThl U3MEpPeHUin. Takue ansTepHaTUBHbIE U3MEepUTEnbHbIe NAOLWAAKY NPUro4Hb! AN Uc-
NbITaHWI, ECNU COOTBETCTBYIOT TPEOOBAHMAM K 3aTyXaHuio, ycTaHoBneHHbIM B 10.4.2 v npunoxexum A.

[Mpumepom ansTepHaTUBHON M3MEpPUTENbHOM NNOLLAAKA MOXET CNYXWUTb 3KpaHUPOBaHHOE NOMeLLeHue,
CTeHbl KOTOPOro NOKPbITHI PaAVOMNOrIoWalLMM MaTepuanom.

10.5 Paameuwierme MO Ha yacToTax He Bbiwe 1 My

10.5.1 O6uwme nonoxeHun

Cetesble kabenu onyckalT Ha NNacTuHy 3asemneHvs, a 3aTem NpPoKNaabiBaloT K PO3eTKe 3MeKTPonu-
TaHus.

Po3eTky anekTponuTaHus NPUKPENSiOT K NacTUHE 3a3eMieHusi, Npu4eM oHa He AOoMMKHa BbICTynaTh 3a
NOBEpPXHOCTb NMnacTuHbl. Ecnu ncnoneaytot 3C, To ero yctaHaBNMBaloT Noj NNacTUHON 3a3eMneHus.

10.5.2 Pa3melyeHre HaCTONLHOro o6opyaoBaHUsA

MpumensitoT TpebosaHus 8.3.1 1 10.5.1.

HactonbHoe MO pacnonaratoT Ha cTone u3 HenpoBoAsLero matepvana sbicoton 0,8 M Hag ropusoH-
TanbHOM NNAacTUHOW 3a3emneHus namepuTenbHon nnowaaku (cm. 10.4.4).

Mpumep pasameweHus HacTonbHoro MO npuseaeH Ha pucyHke 10.

10.5.3 Pa3amelwieHune HanonbHOro obopyaosaHus

MpumensioT Tpebosanus 8.3.2 1 10.5.1.

Mpumepsl paamelerus HanonbHoro MO npuseageHsl Ha pucyHkax 11 u 12.

10.5.4 Pa3meweHne KOMOGMHMPOBAHHOroO (HaCTONLHOrO U HaNoONbLHOro) o6opyaoBaHUA

HactoneHoe MO pasmewyatot B coorsetcTaum ¢ 10.5.2, HanonbHoe — 10.5.3.

Mpumep pasmelleHus kombuHMpoBaHHOro 060pyaoBaHNUA NpMBeaeH Ha pucyHke 13.

10.6 UamepeHus nanyyaemoix UPI Ha vacToTax Bbiwe 1 My

Mpu namepenusx uanyyaemoix UPI Ha yacTtotax Beiwe 1 Ty cpeacTsa ucnbiTaHUn 4OMKHbLI COOTBET-
cTBoBaTh TpeboBaHmaAM:

- K u3amepuTensHoi annapatype — FOCT 30805.16.1.1,

- K uameputenbHbiM aHTeHHam — F'OCT 30805.16.1.4—2013, nodpa3zden 4.6;

- K uameputenbHbeiM nnowankam — FOCT 30805.16.1.4—2013, pa3den 8.
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MpumensioT meTog namepexuit no FOCT 30805.16.2.3—2013, nodpa3den 7.3.

HopMbl NMKoBbIX 3Ha4YeHun HanpsixxeHHocTu nons UPI He npumeHsAioT K nomexam, cosgasaembiMm OUT
npv BO3HUKHOBEHWUW 3NEKTPUYECKON OYr1 UNU UCKPOBbLIX Pa3psifoB, Bbi3BaHHbIX NPOB0eM nNpu BbICOKMX Ha-
npskeHuax. PN pganHoro Buaa cosgatotes, ecnu OUT sBkniodaoT B cebs unu obecneuvsaroTt ynpasneHue
MexaHU4yeCKMMN KOMMYTaLMOHHbIMW YCTPOMUCTBAMU, YNPaBnsioWMMM TOKaMU B KaTyllKkax MHAOYKTUBHOCTW,
unu ecnu OUT skntovatoT B cebs unu obecneumsaloT ynpasneHue nogcucreMmamu, npu dyHKUMOHUPOBaHUU
KOTOPbIX BO3HUKAET CTaTUYeCcKoe 3neKTpu4ecTBo (Hanpumep, ycTpoicTtea nogayun bymarm).

Hopmbl cpeaHux 3HaueHuin HanpsxeHHocTu nonst Pl npuMeHsioT kK nomexam, cozgasaemsim OUT npu
BO3HMKHOBEHUWN 3NEKTPUYECKON AYrv UM UCKPOBBLIX Paspsaos.

Hopmbl CpegHMX M NUKOBbLIX 3HA4YeHMIn HanpsbkeHHocTu nons WPI npuMeHsoT B OCTanbHbIX Cry4vasx
co3spgaHua OUT nomex Ha YacToTax Bobiwe 1 'y,

10.7 Peructpauus pe3ynbraTtoB U3MepeHun

Peructpupytot yposHu VPl 1 YyacTtoTbl namepeHuit no kpanHen mepe wectu NPT, umernowmnx Hanbonb-
Lune 3HayeHus n npesbilaumx ypoeeHs (L — 20 ab), rae L — cooTBeTCTByOWAas HOpMa B nnorapugmuyeckmx
eauHuLax. PerncTpupytoTt Takke nonspusaunm aHTeHHbl ANs Kaxaon sapernctpuposanHon UPT.

[MpoTokon ucnbiTaHWin AOMKEH BKNoYaTh B ceba 3HayeHne HeonpegeneHHOCTU U3MEepPeHUin n3nyyaemblx
WP, BHOCKMMOW M3MepuTEenbHOM annapaTypou, C y4eToM B3auMOCBA3W MeXAy pa3nuyHbiMu npubopamu B us-
mepuTtensHon uenu (cMm. pasgen 11).

10.8 U3mepeHusi B NPUCYTCTBUM MOLLHbLIX MOCTOPOHHUX CUrHanNoB

B obuem cnyyae nocToOpoHHME CUrHanbl He AOMKHbI NPeBbilaTh YCTAHOBMNEHHbIX ypoBHen. OaHako
namepenue uanydaembix UPIT ot MO Ha HeKoTopbIX YacToTax MOXET OKas3aTbCsi HEBO3MOXHbIM U3-3a 3nek-
TPOMarHUTHbIX NONeW, Co3faBaeMbiX MECTHbIMU paauoBeLLaTeNbHLIMKU U TENEBU3NOHHBIMW NepeaaTyukamu,
OPYrMMU TEXHUYECKUMU cpeacTBaMu — uctodHukamu VP n ectecTBeHHbIMU UCTOYHUKaMW.

Ecnu HanpsXKeHHOCTb NONS NOCTOPOHHWUX CUTHANOB BefuKa NPUMEHUTENbHO K YCTAHOBNEHHOMY W3-
MEepUTENbHOMY PacCTofHUIO, TO Ans npoeepku cootsetcTeuss MO Hopmam UPI npuMeHsiioT cnegytowme
MeToAbl:

a) npoBoAAT uaMepeHus Ha Gonee BnU3kNX PacCTOAHUAX U ONpeaensaT HOpMy Ly, COOTBETCTBYIOWLYIO
MEeHbLUEMY U3MEepUTeNbHOMY PacCTOAHUIO d, C MOMOLUbLIO CNEeAYoWero COOTHOLWEHUS

L, = L4 (d4/dy), (2)

rae L, — Hopma, MKB/M, Npy M3MepuTensHOM paccTosHum d, .

OnpeaensiorT BO3MOXHbIE YCMOBUA UCMbITAHWIA, yKasaHHble B pasgene 8, Ans HopMbl L, C y4eTom us-
MEPUTENBLHOrO PaccToaHNUs dy;

b) B monocax 4acToT, ANs KOTOPbIX YPOBHM MOCTOPOHHUX CUTHAmNoB Bbille yKa3aHHbIX B pasgene 8 (us-
MepeHHoe 3HadyeHune Ha 6ab Huxe Hopmbl), 3HaveHus UPT1 ot MO onpeaensioT MHTEpPronnpoBaHMem 3Havye-
HWUW HanpshkeHHocTu nons UPT, namepeHHbIX Ha cocegHux YactoTax, CBOBOAHbBIX OT MOCTOPOHHUX CUrHANOoB.
WHTepnonupoBaHHOe 3Ha4YeHue A0MKHO NpyUHaanexaTh KpUBON, ONUChIBAOLLEN HenpepblBHYO (hyHKLUMIO 3Ha-
yeHun VPT Ha yacToTax, cocegHux no OTHOLLUEHUIO K 4acToTaM NOCTOPOHHUX CUrHanoB..

10.9 UcnbiTaHne o60pyaOBaHUA HA MECTe YCTAaHOBKU

B HekoTopbIX cnyyasx MoxeT 6biTb Heobxoaumo nposegerue ucnbitaHun OUT knacca A B Mmectax ero
yCTaHOBKM nonb3osatenem. B atux cnyyasx namepenus VP uenecoobpa3Ho NnpoBOAUTL Ha rpaHuLe noMme-
wieHus nonb3oBartens. Ecnu ykasaHHas rpaHuLa HaxoguTtes Ha pacctosiium meHee 10 m ot MO, namepenus
nposoanT Ha pacctosiHun 10 M oT obopyaoBaHus.

Pesynbratel namepexuin npu ucneitanuax OUT Ha mecTe yCTaHOBKM 3aBUCAT OT XapaKTEPUCTUK MecTa
ycTaHoBKu 0060pyaoBaHUs U A0MKHbI OTHOCUTLCA TOMBKO K KOHKPETHOMY MECTY YCTaHOBKW. YCTAHOBMEHHbIV
nonb3oBatenem obpasey OUT, cooTBeTcTBYOWMIN HOpMmam VPT npu ucnbiTaHUsX Ha MecTe yCTaHOBKU, MO-
XeT ObITb 6e3 HapyLleHus cooTBeTCTBUA AgononHeH obpasuamu OUT, COOTBETCTRYIOLMMM HOPMaM HacTosLLe-
ro cTaHgapTa nNpu UCMbITAHUAX Ha U3MEepUTENbHOW NroLlaake.

McnbiTaHua Ha MecTe yCTaHOBKW He NMPUMEHSIIOT ANsi NPOBEPKW COOTBETCTBUSI HOPMam HacTOSLLEro
ctaHaapta OUT, umetowmx ovyeHb Bonblune paamepbl (Hanpumep, obopyaoBaHusi LeHTpa cBaan). Hopmbl
WPI1 u meToabl namepeHunin ana aaHHoro obopyaoBaHua HaXoAsTCS Ha PaCCMOTPEHUMN.
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11 HeonpeaeneHHOCTb U3MEepeHUn

Pesyneratbl namepernun UPM ot OUT pomkHbl y4UTbiBaTb pacCcMOTpeHMe HeonpeaeneHHocTu uame-
PEeHUiA, CTOYHUKOM KOTOPOI SIBNSIETCS M3MepuTenbHasa annaparypa, B cootsetcTeum ¢ FOCT 30805.16.4.2.

OnpepeneHue COOTBETCTBUS HOPMam HacTOSILLEro cTaHfapTa AOMKHO OCHOBLIBATLCA Ha pesynbra-
Tax U3MEepeHui, NPOBOAUMbIX ANsl onpefeneHns cooTBeTcTBus, 6e3 yyeta HeonpeaeneHHoCTU U3MEepPEHUN.
OpHako HeonpeaeneHHOCTb U3MEPEHWIn, UICTOYHMKOM KOTOPOW SIBNSETCA M3MepuTenbHasa annapatypa, C y4ye-
TOM B3aUMOCBSI31 MeXay pasnuyHbiMu npubopamu B MamepuTenbHOM Lenu, AomkHa BbiTe paccyuTaHna, u oba
peaynerata — peaynsraT U3MEepPeHuin U paccyuTaHHas HeonpeaeneHHOCTb N3MEepPEeHUn — A0IMKHbI BbITb OT-
paxeHbl B NPOTOKONE UCMbITaHWUNA.

Mpumevyanue — [pu nposegeHun ucnbitaHuii OUT Ha MecTe YCTaHOBKM HEONpEeaeneHHOCTL U3MepeHuit, 06-
YCTNOBIEHHYIO XapaKTepUCTUKaMmn U3MepUTEnbHON NoLaaKy, UCKMIYaloT NpyU pacyeTe HeonpeaeneHHoCTU U3MepeHnUi.

MakcumankHblit guametp (MD) = 2R

MpumeyaHus
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1 O6bvem Hapg 3emnent gomkeH ObiTb cBOBOAHBIM OT OTPaXaLWmx 0OLEKTOB.
2 XapakTepucTuku usameputensHomn nnolwaakv npusegeHsl 8 10.4, sHaveHne R — B pasgene 6.

PucyHok 1 — MNpumep OTKPLITOW M3MEepPUTENbHOWM NOLLaaKM

- TN
-~ N,
; o \\
/ \
/ '&6* \‘
/
,I Wy =
| 3m |
\ |
‘\ AHTEHHa |
\ |
\ /
\\ //
\\\ ///
e OkpyxatoLasi rpaHmla .

MpumeyaHus

1 BHyTpu o6bema, orpaHM4eHHOro Ha NOBEePXHOCTU 3EMNU NTMHUEN, a MO BbICOTE — FOPU3OHTANbLHON NNOCKOCTHIO,
PacnonoXeHHOW Ha BbICOTE HE MeHee 3 M Haf CamMbiM BbICOKUM 3IEMEHTOM U3MEPUTENbLHOM aHTeHHb! unu NO, He fomx-

HO ObITb OTpaXawmx 06bLEKTOB.
2 Onpepenexue rpanuuybl MO — no 10.3.1.

PucyHok 2 — MNpumep MUHUMAsNbHOW OTKPBITON M3MEPUTENBHON NnoLwaaku
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YCTPOMCTBO
L=3um10m
PucyHok 3 — MuHumManbHbi paamep MeTannuyeckon nNacTuHbl 3a3eMneHus
BeprukanbHas rnnacTuia sasemneHus (TonbKo npu UaMepeHum
KOHAYKTUBHbIX NPT — BapuaHT 1) \
=
<
o
01 m 01m Cron #3 wenposoasuero
/ marepvana
e I ————— ] b T 1
|
Mepude- a I n
.. . epuchepuiiHoe | |
puiiHoe MepudepuiiHoe
Ll MoHnuTop e, i I YCTPOWMCTBO } :
1 2 I_ ______ _] |
|
|
|
Mepucpe- |
puiiHoe MepudepuitHos i
YCTPOACTBO ycTpoiicTBO |
4 3 | PacwmpenHbiii |
—! | cron ans gonon- |
HUTENbHbIX I
r ————— nepuepuitHbix |
Me; yeTpoiicTe (npu
I pu‘;'f,‘f,f Mbib, HeobxoaumMocTu) :
coBMelLLeHHas
: ymposﬁcmo KnaBuatypa coBmeLieHa C 3a]HUM Kpaem |
C nepeaHUM Kpaem KnaBmarypbl I
L _____ - crona I
0,1m

MNpumeyaHus

1 Mpu uamepenun koHAYKTUBHLIX UPTT anekTponuTasue nogaercs Yepes 3KBUBANEHT CETH.

2 lMNokasaHbl ToNbKo Kabenu KnasuaTypbl U MbILLW.

PucyHok 4 — PaameuieHnve MO: HacTonbHoe obopynoBaHune, namepeHune KOHOYKTMBHBLIX U uanyyaembix PTI

(Bua ceepxy)
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3apHnasn ctopoHa MO, Cron ua HenposoagsLero
COBMELLEHHas C 3agHei YacTbio Marepuana
crona
0,1m
\ /
A 2
= 1
. 31
L 4 S g
__/ \ =
no / o
/ H
A ' —_—
=
A
o
“H~_TOKOCHEeMHUK 3C
o | —©
- —— /'
MoacoeanHeHb! MoagcoepvHen /|
K rOpPU3OHTAINBHON K rOPU3OHTarNbLHON
nnacTuHe nnacruHe
\ 3338MINeHUsA 3a3eMINeHns

\Bepmxanbuan nnacTuHa 3aseMneHus /0.4 M A0 BepTUKanbHOM! \Harpyaxa
nnacTuHbl 3a3eMNeHUA

MO — noaxknioyaemoe obopyaosaHue; 3C — aksusaneHT ceti; AMNCC — 3KBUBANEHT NONHOIO CONPOTUBNEHUA CETU

PucyHok 5 — AnsrepHatusHoe pasamelyenve NO: HacTonsHoe obopyaoBaHve, uamepenne KoHAyKTuBHbIx P
[BapuaHT 1, cnocob a)]
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Cron na HenpoBoaswWwero

3agHss cropoHa MO
marepuana \

COBMELLESHa C KpaemM cTona \

0,1m
oC
\
=
© o
TOKOCHEMHMK 5l
=
9 9 g E
[ |3
arIC @l
01m © s
' 0‘%\5
ac MoacoeanHeHb!
K BEPTUKANbHON BMCC
rnactuHe
3a3emneHns
\ BepTtukanbHas nnacTvHa saseMneHus 0,4 M 00 BEPTMKANBHOM Aonooe.quﬂen K BEPTUKANbHOA
nNacTtyuHbl 3a3eMNeHNA nnacTuHe 3asemMrneHns

MO — noakntovaemoe o6opynosanue; 3C — aksusaneHT cetn; AMNCC — 3KBUBANEHT MONHOrO CONPOTUBNEHUS CETU

PucyHok 6 — AnstepHaTtusHoe pasmeuleHne NO: namepenuve koHayktusHbix VMPI [BapuaHT 1, cnocob b))
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08m
\ \ Y
Mogcraeka
no 13 HeNpPOBOARALLIEero
r marepuana
0,1m
TOKOCHLEMHUK \
ancc
3c
MogcoeavHeHb N ]
K TaciuHe
3a3EMITeHUS
ac
¥
0,4 M 0O NNACTUHbI Harpyaka Cron ua
3a36MINEHNA HenpoBOASLLero
marepuana

MO — noakniovaemoe obopyposanue; IC — akeusaneHT cetu; AMNCC — 3kBUBANEHT NONHOMO CONPOTUBIEHUS CeTU

PucyHok 7 — AnbtepHaTtuBHoe pa3melleHue MO: HacTonbHoe 06opyaoBaHue, namepenne KoHayKTuBHbIX UPTT
Ha nnowaake Ans U3MepeHus nany4yaembix nomMex (BapuaHT 2)
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Tunosoe paccTosHue

4 M

WaonaumoHHan

/ npoknagka

/

= = —
|

/

A\
Boicora
Kabens
ac ac no
MoacoeanHeHb! K rOpU3OHTaNLHOM TOKOCHLEMHUK

nNacTuHe 3a3eMNeHus

MO — noakntoyaemoe obopyaosaHue; 3C — 3KBUBANEHT CeTU

Harpyska

PucyHok 8 — Paamewenne NO: HanonbHoe obopyaosaxue, namepexue KoHaykTusHbix UPT1
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MogcoeanHeHb! K 3agunan vyacte MO Cron
rOpU3cHTanNbHON COBMELLeHa Hen [T
nnacruHe C Kpaem cTona marepwana
3a3eMIIeHNA \
Tunosoe _
paccTosHne

a
(o]
08m
—

Harpyska
h | aCc
= —tE0 Q=L ' ac
=)
arce /' / I /—-—-—'
Z 7
LA TOKOCBLEMHMK Bbicora ,[ 08m >/
CcoeAViHeHuA
\
\Bepmxanbuaa nnactuHa A M [0 BePTUKAILHON Aaonﬂuuouuaﬂ 0OCOSAUHEH K
3a3eMneHns NNacTuHbl 3838MNEeHWUA npoknagka rOPU3OHTANbLHOM
nnacTvHe
3830MNeHUN

MO — nogknoyaemoe obopyaosaHue; 3C — akeusaneHT cetu; AMNCC — aKBUBANEHT NOMNHOIO CONPOTUBIEHUA CeTU

PucyHok 9 — Paamewexue NO: komBuHaums HacTonNbHOro U HanosnbHoOro obopyaosaHus,
u3MepeHue KoHayKTueHbIx VPT1
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Cron 13 HenpoBogsLLEro marepuana
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PucyHok 10 — Paameluenune MO: HacTtonbHoe obopyaoBaHve, namepeHue nanyyaemsix VP

TunoBoe paccTosHue

j WNaonsumnoHHan
~ = /W

e S
~—

CereBnble kabenu Buicora kabenn Harpyaxa/
I §

04m

PucyHok 11 — PasmelleHue AO: HanonbHoe obopyaoeaHue, uamepeHue uanyyaemsix UPT
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Tunosas BbicoTa

0,2m 02M
Mogcraeka
W onopsl
ansa kabanei
= Cereso CereBoit
/ kabenb kaberb \
ac \' 3MCC
YA, TlosopoTHbi kpyr X
3ncc n3C Waonsiumsi / Mnactuxa
COBAMHSIIOT C NNAacTUHOA 3838MITEHUA
3a3emMneHus. (BepxHss YacTb
Mpwn namepeHumn nanyya- NOBOPOTHOMO
embix UPIM oxu yGupatot- Kpyra v Bepx
CS UNK pacnonaralTcs KaGenu Beoaa-BbIBOAA K YAANEHHb! crauqv;o;ipnou
nog nNnacTMHon 3a- nepudepuitHbIM YCTPOACTBAM W/ )
3emnenns (cm. 10.5.1) nogknioyaeMomy o6opyaosaHuio.

Mpw HeobxogumocTyn 3T kabenu
HarpyXaioT COOTBETCTBYIOLWMMU
CONPOTUBRNEHNAMMU

a) BeprukansHbiii paspea

Moacraska ans kabenei

W3onsiuvoHHan onopa W3onnuuoHHan onopa

TOKOCHOMHUK (TQNbLKO TOKOCHEMHUK (TOrLKO
MpyU UIMEepeHUH KOHAYKTMBHBIX UPT1 NpY U3MEPEHUN KOHAYKTHBHBIX UPTT
Ha nopTax CBA3M) 01m Ha noprax CBA3W)

b) Bug ceepxy

9C — aksusaneHT cetu; AMNCC — aKkBUBaNEHT NONHOTO CONPOTUBNEHUA CETH

PucyHok 12 — Paamelyenue MO: HanonbHoe o6opyaoBaHue ¢ BepTUKanbHbIMU CTOSIKaMU U BO3AYLLIHbIMK kKabensmu,
V3aMepeHne KOHAYKTUBHBLIX U nany4yaembix UPT
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Mpunoxexue A
(o6sizaTensHoe)

OnpeAenerme 3aTyXxaHuna anbTepHaTUBHbLIX U3AMEePUTEeNibHbIX Nnowanok

A.1 MeTtoa namepeHus 3aTyxaHus nnowanku

MepenaroLlyto aHTEHHY NepemMeLLatoT B UCNbITyeMOM oObeme B 06enx nonspusalmsax: ropu3oHTansLHouW U BepTu-
KanbHOW, Kak nokasaHo Ha pucyHke A.1 (cm. [3]). PekomeHayeMblii MUHUMANbHBIA UCMbITYEMbIA 06BbEM BKNtoYaeT B ceba
no3uuun, onpeaeneHHbIe ropu3oHTanbHON NOBEPXHOCTLIO UCMbITATENLHOrO cTona pasmepamu 1 x 1,5 M npu ero Bpatye-
HUM BOKPYT LEHTPa U BEPTUKaNbHbIMKU rpaHuLamMu, onpeaeneHHbiMU BeICOTON HACTONBHOTO U HAMOMbHOIO UCMLITYEeMOro
obopynoBaHus, KoTopas aAns Tunu4Hbix obpasuos MO pasHa 1,5 M unu meHee (cMm. pucyHok A.2). [1ns HEKOTOPbIX No-
LaaoK MOXeET NoTpeboBaThCs UCNBITYEMbIN 00BEM, NPEBLILLAKLWMNIA PEKOMEHAYEMbIN, B 3aBUCUMOCTU OT rabapvTtos o6o-
PYAOBaHUS, MOANEXALLEro UCTLITAHUAM.

M3amepeHnusi NnpoBOAAT C UCNONb30BaHWEM LLUMPOKONOMOCHbBIX @aHTEHH, U3MEPUTENbHOE PACCTOAHME U3MEPSIOT MEX-
Ay UeHTpamu aHTeHH. MNMpuemHylo 1 nepeaaroLLlyio aHTEeHHbl pacnonaratot Tak, YTobbl Ux anemMeHTb! Obinu napannensHeb!
OpYr APYry U NEpneHauKynsapHbl K OCU u3MepeHust. BbICOTy aHTeHH M3MepsIoT Mexay NNacTUHON 3a3eMeHusi U LeHTpamm
aHTEHH.

4 M
Beicoty

nepemMeLLieHus
8HTBHHbI Ans
obecneueHnn
NOCTOAHHOIO
paccrosHus R

P — TOYKM pasMeLLeHUn U3MepUTENbHBLIX aHTEHH, HAXOOALWMUXCA Ha OKPYXXHOCTH, ONUCLIBAEMON KkpaHen Toukon KO
npu spaujeHuu Ha 360°% h, — BbicoTa nepepatoweit aHteHHs! (hy = 11 1,5 m); R — paccrosiHue mexay BepTvKansHsIMU
NPOEKUMAMM LIEHTPOB NepeaaloLlet 1 NPUeMHON aHTeHH

a) PacnonoxeHue aHTeHH Npu BepTUKanNLHOW nonsapuaauuu

Bbl
YCTaHOBKU
WU3MEHSRIOT
or1a004m

HanpasneHue
nepemMeLleHust
aHTeHHbI Ans
obecneveHus
NOCTOAHHOIO
paccrosiHus R

P — TOHKM pa3MeLleHns U3MepPUTENbHBIX aHTEHH, HAXOASALLUMXCS HA OKPYXXHOCTU, ONUCLIBAEMOW KpanHen Toukon MO
npu BpauieHun Ha 360° h, — BeiCOTa Nepefarllei aHTeHHs! (hy = 11 1,5 M); R — paccrosHue Mexay BepTukanbHbIMU
NPOEKUMSIMKU LEHTPOB NepeaaroLlen U NPUeMHON aHTeHH

b) PacnonoxeHne aHTeHH npu fOpMSOHTaﬂbHOﬁ nonsapusauum

PucyHok A.1 — Tunu4Hoe pacnonoXeHne aHTeHH Npyu U3MepeHnun 3aTyxaHns
ansTepHaTUBHOW U3MEPUTENbHOW NNOLAnaKN

31



rocCT 30805.22—2013

pr e

WU3MEHSIOT
or1p04m

Hanpagsnexue
nepemMeLLeHms
aHTeHHb! Ans
obecneyeHus
NOCTOAHHOIC

paccrosHua R
R

R — paccrosHve Mexgy BepTuKanbHbIMU NPOEKLUMAMU LIEHTPOB Nepeaalowlen u NPUemMHON aHTeHH

a) PacnonoxeHue aHTEHH Npu BEPTUKaNbHOW nonspuaauum [ucnbityemsiii o6bem pasmepamm He Gonee
1 (rmy6uHa) x 1,5 (BbicoTa), M, NP PAcCTOAHMK OT 3aAHeN rpaHuLbl o6bema 4o Bnvkanluen ToYKku
KOHCTPYKUMK, CNOCOOHON BbI3BaTh HexenarenbHble oTpaxeHus 6onee 1 m)]

R— pPaccTosiHMe MeXay BepTUKanbHbIMU NPOEKUMAMKU LEHTPOB NepeaatoLen N NPUEMHON aHTeHH

b) PacnonoxeHue aHTeHH Npu ropu3oHTanbHOM nonspusaumm [ucneityemsii o6bem pasmepamu He 6onee
1 (rny6uHa) x 1,5 (BbicoTa), M, NPY PacCcTosHUM OT 3aHen rpaHuLbl 0bbema oo Bnvxaniien ToUKu
KOHCTPYKUMK, CNOCOBHONM BbI3BaTh HEXenarenbHble oTpaxeHus 6onee 1 m)]

PucyHok A.2 — TUNMYHOE PAacroNOXeHNe aHTEHH NMPY U3MEPEHUU 3aTyXaHus ansTepHaTUBHOM NoLWAaaKu
AN MUHUManbLHOro pekoMeHayemoro obbema

A.1.1 BepTukanbHasa nonspusauus
Mpu BEpPTUKanNbHOW NONAPU3aLMKU BbICOTA NEpeaaloLen aHTeHHb! AoMmKHA BbiTe 1 M (paccTosiHue MeXay HUXKHUM
KOHLIOM @HTEHHbI W NNACTUHON 3a3eMneHust JOMKHO 6biTb He meHee 0,25 m).

M3mepeHus Takke NpOBOASAT NpU BLICOTE Nepeaatolien aHteHHsl 1,5 M npu niobom 13 cnegyromx ycrnosuia:
a) oxuaaemas soicota MO — Gonee 1,5, HO MeHee 2 Mm;

b) BEpXHUI KOHEeL nepeaatoLwelt aHTEHHbI, PACNONOXEHHOW Ha BbicoTe 1 M, He BbixoauT 3a npegensbl 90 % oxuaa-
emMow BbicoTbl MO.

MepeparoLyo aHTEHHY B BEPTUKANbHOW NONApMU3aUnmM B YeTbipex NO3nLMAX Ha KOHKPETHON BbICOTE pa3MeLLatoT:

1) TO4HO B LIeHTPE NOBOPOTHOrO cTona (CcM. npumeyaHune 1);

2) Ha paccrosiiuu 0,75 M cnepeau OT LeHTpa NOBOPOTHOTO CToMna U nepes NpuemMHon aHTeHHOM (Ha NUHUK, ABNSIO-
LLENCA OCbI0 M3MEPEHUIA, NPOBEAESHHON MeX Y LIEHTPOM NOBOPOTHOMO CTONa U NPUEMHOI aHTEHHOW);

3) Ha paccTtosiHum 0,75 M c3agm OT LeHTpa NOBOPOTHOIO CTOMa B yAaneHuu OT NPUeMHON aHTeHHbI, ecnu ata no-
3ULIMA HE HaXOAMTCA Ha paccTosiHUM MeHee 1 M OT BEpPTUKanbHbIX NOBEPXHOCTEW, 0bnajaloLmx CBOMCTBaMU AU3NEKTPUKE
(cMm. npumeyanue 2);
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4) B ABYX NO3vumax Ha pacctoaHumn 0,75 M C Kax oM CTOPOHbI LIeHTPa (nexalumx Ha NHUK, NpoBeaeHHON Yepes
LEHTP NOBOPOTHOrO CTONa NeprneHauKYNApHO K NMHUW MeXay LEHTPOM NMOBOPOTHOIO CTOMa U NPUEMHOWN aHTEHHOW).

M3amepeHus HopManu3oBaHHOro 3aTyxaHus NoLaaku Npy BepTUKanbHON Nonsapusauum NpoBOAAT NPU NOCTORHHbBIX
pPacCTosHUAX MeXAy NPUEMHOW U NepeaaroLlen aHTeHHaMu, ucnonsays tTabnuuy A.1. NMpuemMHyo aHTeHHy nepeasuraioT K
OrnvkanLlen To4Ke U3MepeHust No NIMHWKM K LeHTPY NOBOPOTHOrO cTona, cobnioaan CooTBETCTBYIOLLEE PACCTOSIHME.

Tabnuua A.1— HopmanusosaHHoe 3aTyxaHue nnowanku Ay, Ab, Ans pekomexayembix nonspusawmnii npy nenoss3o-
BaHWU LUMPOKOMOSMOCHbIX aHTEHH

Monspuaauus FopusoHTanbHasn BeprukansHas
R, M 3 3 10 10 30 30 3 3 10 10 30
hym 1 2 1 2 1 2 1 1,5 1 1.5 1
hy, m 1—4 1—4 1—4 1—4 1—4 1—4 1—4 1—4 1—4 1—4 1—4
F, MI'y Ay, OB
30 15,8 11,0 29,8 241 47,7 417 8,2 9,3 16,7 16,9 26,0
35 13,4 8,8 271 21,6 45,0 39,1 6,9 8,0 15,4 15,6 247
40 11,3 7,0 249 194 42,7 36,6 58 7,0 14,2 14,4 23,5
45 9,4 5,5 229 17,5 40,7 34,7 4.9 6,1 13,2 13,4 22,5
50 7,8 4,2 211 15,9 38,8 32,9 4,0 54 12,3 12:5 216
60 5,0 2,2 18,0 131 35,7 29,8 26 4.1 10,7 11,0 20,0
70 28 0,6 15,5 10,9 33,0 27,2 1,5 3,2 9,4 9,7 18,7
80 0,9 -0,7 13,3 9.2 30,7 249 0,6 2,6 8,3 8,6 17,5
90 -0,7 | -1,8 11,4 7,8 28,7 23,0 -01 2,1 7,3 7,6 16,5
100 -20 | -28 9,7 6,7 26,9 21,2 -07 1.9 6.4 6,8 15,6
120 —-42 | —-44 7,0 5,0 23,8 18,2 -15 1,3 49 54 14,0
125 -47 | —-47 6,4 4.6 231 17,6 -16 0,5 4,6 5.1 13,6
140 -60 | -58 48 3,5 211 15,8 -18 | -15 3,7 43 12,7
150 -6,7 | -6,3 3.9 2,9 20,0 14,7 -18 | —-26 3,1 38 12,1
160 -74 | —-6,7 3.1 2,3 18,9 13,8 -17 | =37 2,6 34 11,5
175 -83 | —-6,9 2,0 1,5 17,4 12,4 -14 | -49 2,0 29 10,8
180 -86 | =72 1,7 1,2 16,9 12,0 -13 | -53 1.8 27 10,5
200 -96 | -84 0,6 0,3 15,2 10,6 -36 | -67 1,0 21 9,6
250 -117|-106| -16 | -17 11,6 7,8 -7,7 | =941 -05 0,3 77
300 -128 | -123 | -33 | -33 8,7 6,1 -105|-109| -15 | -19 6,2
400 -148 | -149 | -59 | -58 45 35 -140 | -126 | —4,1 -50 39
500 -173 | -167 | -79 | -76 1,8 1,6 -164 | -151 | -6,7 | -7,2 2,1
600 -191|-183 | -95 | -93 0,0 00 -163 | -169 | -87 | —-90 0,8
700 -206 | -197 | -108 | -106 | -13 | -14 | -184 | -184 | -102 | -104 | -0,3
800 -213|-208 |-120 | -118| -25 | -25 | -200 | -193 | -115|-116 | —-11
900 -225|-218|-128|-129 | -35 | =35 | -213 | -204 | -126 | =127 | =17
1000 -235|-227|-138 | -138 | —-45 | -45 | -224 | -214 | -136 | -136 | —-3,6
MpumeyvaHune — 3HayeHns npuseaeHbl ANA aHTEHH, PacronOXeHHbIX Ha paccTosHuM He meHee 0,25 m
MeXAY HWKHUM KOHLIOM aHTEeHHbl U 3eMIneil Npu pasMeLleHnn LeHTpa aHTeHHbl Ha BbicoTe 1 M Npu BepTUKanoHOW
nonapusayum.
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Ecnu makcumaneHas seicota MO pasHa 1,5 M, NPOBOAAT HE MEHee YeTbIpex N3MepeHuil NPy BepTUKanbLHOW nons-
pusauuu (YeTbipe No3vLum Nno ropu3oHTanu ¢ 0gHON BbICOTOM) [CM. pucyHok A.2a)].

A.1.2 l'opu3oHTanbHas nonapusaums

MamepeHus HopManu3oBaHHOMo 3aTyxaHus NAoLWaaky NpyU ropu3oHTanLHOM Nonapu3auvmu NPoBOAAT NPU ABYX Bbl-
coTax nepegarLlen aHTeHHbl. MeHbluas BbICOTa LeHTpa aHTeHHbl A0mkHa ObiTe 1 M, Bonbwas — 2 m (cm. Tabnuuy A.1).
M3amepeHus NpoBOAAT Ha ABYX BbICOTAX aHTEHHbI HA CNeayoLmMX NO3NLIUAX:

1) TOMHO B LLEHTPE NOBOPOTHOIO CTONa;

2) Ha paccTosiHum 0,75 M cnepeaw OT LieHTpa NOBOPOTHOrO CTONa nepeq NpUeMHON aHTeHHOW;

3) Ha paccrosHum 0,75 M c3aau OT LieHTpa NOBOPOTHOMO CTONa B yAaneHun oT NpUMeMHON aHTeHHbI, ecnu aTa no-
3ULMA HE HaXOAWUTCA Ha paccTosHUM MeHee 1 M OT BepTUKanbHbIX MOBEepxXHOCTeN, obnagaloLmnx CBONCTBaMM AU3NEKTPUKa
(cMm. npumeyaHue 2);

4) B ABYX MO3ULMSIX C KaXJ0W CTOPOHbI LIEHTPA NOBOPOTHOTO CTOMa Tak, YToObl pACCTOSIHUE MEXAY KOHLIOM aHTEH-
Hbl U BEPTUKANbLHOW NUHUEN, NPOBEAEHHOW Yepes LeHTp NOBOPOTHOro crona, 6uino 0,75 M. B namepeHusax B ykasaHHbIX
[ABYyX NO3NLUSIX HET HEOOXOAMMOCTU, ECNU aHTEHHA, YCTAHOBMNEHHAs B LIEHTPe NOBOPOTHOro ctona, 3aHumaet 90 % wupu-
Hbl UCnbITaTenbHoOro obbema. Ecnu anemMeHTbl aHTeHH, PacnonoXeHHbIX B YKasaHHbIX ABYX NO3nUMAxX (Npu AoCTaToOuHOM
ANVHE 3reMEeHTOB aHTeHH), 3aHMMaloT LEHTP MOBOPOTHOrO CTOMa, U3MEPEHUs NpU PacrnofnoXeHWW aHTeHHb! B LiEHTpe
MOBOPOTHOFO CTONa He NPOBOAAT.

PekomeHaauum no npUMeHseMOon BbICOTE aHTEHH OCHOBaHb! Ha BbicoTe VO He Bonee 2 M 1 UCnonb30BaHUW TUMUY-
HbIX LUMPOKOMONOCHBLIX aHTEHH. McnbiTaHna o6opyaoBaHus, BbICOTa KOTOPOro npesbilaeT 2 M, N C FOPU3OHTaNbHbLIMU
pasmepamu, npesbiwatowmmmn 1 x 1.5 m, moryt notpebosatb GonbLuel BbICOTbl pasMELLEHUs NepeaaroLlen aHTeHHbI 1
BonbLUMX yAaneHWIn aHTEeHHb! OT LieHTpa NOBOPOTHOMO cTona. 3HayeHus HOPManu3oBaHHOIO 3aTyXaHusa ANA HeKOTOPbIX
reomMeTpuit U3MepUTENbHbLIX NNOLWAA0K, OTNNYAIOWUXCA OT YCTAHOBMEHHbLIX B HACTOALLEM cTaHgapTe, npuseneHs! B [3].
Ecnu makcumanbHbIvi ropu3oHTanbHbii pasamep MO paseH 1,5 M, HeobxoanmMo NpoBoanTL He Bonee YeTbipex u3MepeHuit
Npu ropU3oHTanbHOW Nonapu3aumy (Ase No3uLMK No ropu3oHTanNu Npu AByx BbicoTax) [cMm. pucyHok A.2b)].

MpumevaHus

1 AN\ uamepuTenbHbiX Nnowagok 6e3 NOBOPOTHOrO CToNa NOHATUE KLEHTP» OTHOCUTCH K LLEHTPY NOBEPXHOCTU UC-
nbiTatensHoro crona pasmepamu 1 x 1.5 m.

2 Paameuwenune MO B6nuam ot npegmeTos, obnaaatowmx CBOMCTBaMM AUIANEKTPUKA, NPUBOAUT K UBMEHEHUsIM pac-
npeaeneHns TOKOB, YTO MOXET OKa3aTb BIUSHWE Ha XapaKTepuCTUKW uanydenusi obopyaoBaHWs Npu yKazaHHOM pac-
nonoxexun. MNpu paamelyeHn MO BONU3KW QuanekTpuyeckux npeameToB HeobxoauMbl AOMONHUTENbHbIE U3MEPEHUs 3a-
TYXaHusi U3MEePUTENBLHON MNOLLaaKN.
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Mpunoxexue B
(o6sizaTensHoe)

AJ'II'OpMTM NPUHATUA pelleHns Npu UaMepeHnsax C NpMMeHeHneM NMKOBOIro geTeKkrtopa

[Ons ymeHblUeHust BpeMeHun nposeaeHus ucnbitaHuin OUT npu namepeHusax KoHAyKTuBHbIX VIPTT Ha 3axumax v
noprax cesau B nonoce yactor ot 0,15 go 30 MI'y moryT ucnonb3osatbes nameputenu MPI ¢ nukossiMm getektopom. Mpun
MX MCNONb30BaHUW OKOHYaTENbHOE PeLleHne O pesynbTartax UCTbITaHUA MOXET BbiTb MPUHATO C NPUMEHEHUEM NPUBEAEH-
HOrO HWXe anropuTtma.

MNMukoBbiA AeTekTop
Aa M3 < Hopmbl C37 L‘
fa Her
—-( 13 < Hopwel KIM3? »—
L\
KBasunukoBbiil geTekTop
Dﬁ S ‘ Her
\KI'I3 < HOpMbI Kn3?>—
i
<E< KT3 < Hopmbi C37 )H—"'.
r
[Oervekrop cpeaHnx 3Ha4eHni
» fa C3 < Hopmu C37  |—1er -
i
Cootsercrayer He cooreetcrayer

M3 — nukoBbie 3HaveHus; KMN3 — xBasvnukoBbie aHaqeHust; C3 — cpefjHne 3HaYEeHUA
PucyHok B.1 — Anroputm NnpuHATMA peLleHUs Npyu U3MEPEHUAX NMMKOBbIX 3HayveHuin NPT

AHanU3aTopbl CNeKTpa Unn U3MepuTenbHble NPUEMHUKY, UMEIOLLIME BbICOKOYACTOTHbLIE NMPECEneKTopbl, aBToMaT-
Yecku crieasiime 3a YacToToW, CKaHMpYEeMOW aHann3aTopoM CrneKkTpa Unu NPUeMHUKOM, AOIMKHLI MMeTb Bpems 0BpaboTku
Ha KaXdoW YacToTe, A0CTaTOMHOE ANs TOro, 4Tobbl n3bexars aMnnnTyaHblX owmnbok npu namepexnax UPI.

Kpome Toro, Ans UCKNIOYEHUS BNUSHUS Ha pesynkTaTtbhl U3MEPEHU LUIMPUHa NONOCkl BUAEOTPaKTa B aHanuaaTtope
cnekTpa gomkHa bbiTh He MeHee LUMPUHBI NONOCHI NponyckaHusa uameputens UPTI.
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MpunoxeHue C
(o6s3aTensHoe)

UcnbiTaTenbHble YCTaHOBKU ANSA M3MepeHUs obwero HeCUMMETPUYHOrO HanpsiXeHus
u obuero HecummeTpuyHoro Toka UPT

C.1 BeegeHue

B HacTosilwem npunoXeHun ycTaHOBMEHbl METOAbI, MPUMEHSEMbIE ANS W3MEPEHUS AMUCCUN KOHAYKTUBHBIX NO-
Mex, 06ycnoBneHHon CyMMapHbIM 06LUMM HECUMMETPUYHBLIM NOMHBLIM CONPOTUBIIEHUEM NUHWIA CBA3U, MOAKMIOYEHHbIX K
noptam ceasu OUT, B cooTBeTCcTBUM C TpeboBaHWAMK HacTosLero ctaHaapTa. B 3aBucumoctun ot tuna kabenein moryt
MUCNOMb30BATLCHA Pa3NU4YHbIE METOAbI C Y4ETOM UX NPEUMYLLIECTB U HEJOCTATKOB (CM. npunoxexue F).

C.1.1 NpumeHenue INCC mnu YCP, Bkntoyas npueBegeHHble B [OCT 30804.4.6

[Ins He3KpPaHWPOBAaHHbIX CUMMETPUYHbLIX OAHONPOBOAHBIX U ABYXNPOBOAHBIX Nap ucnonbaytoTt AMNCC, cooTBeTCTBY-
owme TpeboBaHnaM, yctaHoBneHHbIM B 9.6.2. [ins kabenei apyrx TMNOB (3KpaHUPOBaHHBLIX W HEAKPAHWPOBAaHHbLIX) 40-
nyckaeTcs UCnonb30BaTh ycTpoincTea ceasun/paseaskm (YCP), npuseaeHHbie B FOCT 30804.4.6, npy ux Hanu4um, n ecnu
MO cnocobHo HopmanbHO yHKUMOHUpOBaThk, koraa YCP yctaHoBneHo Ha kabenb, NOAKNOYEHHbIN K nopty ceasu NO
(pucyHok C.1). 3atyxanue npogonsHoro npeobpasosanusa YCP (3M111) He 4OMKHO NpeBbillaTh 3HA4YEHWA, YCTaHOBNEHHBIX
ans 3MNCC B 9.6.2, nepeuncnexune ¢), C yHeTOM HDKHEN rpaHmubl gonycka npu ycrnosuu, 4to AMCC cooTBeTCTBYIOT KaTe-
ropuu kabenen, nogkntodaemoix kK NO.

TOKOCHEMHMK
(ecnu npumeHseTcs)

%] =)

04m

08m Bes orpaHnyeHnn
PacCTosAHUA

MO — ucneityemoe o6opyaosaHue; MO — nogkniovaemoe obopyaoBanue; 1 — paccTosHWe [0 NNacTUHbl 3a3eMNeHns
(BEpTUKANBLHOW MNKU FTOPU3OHTANBHON); 2 — PaccTosHUE A0 NNACTUHLI 3a3EMINEHUS, HE ABNSIOLEECH KPUTUHHLIM

PucyHok C.1 — MNpumenenune YCP, cooteetcTayowmx Tpebosanusm NOCT 30804.4.6,
B ka4yectBe YCP/3AINCC

MpumeHeHve aToro metoaa (korga BO3MOXHO) AaeT Haunydwue pesynsTaTbl USMEPEHUIA C HAMMEHbLUEW Heonpe-
[ENEeHHOCTLIO.

B HekoTopbix cny4asax cootBetcTBytowme YCP/SMCC moryT oTcyTCTBOBATL MNU UX NOAKMIOYEHWe cnocobHO oka-
3biBaTh BNMsHWE Ha paboty cuctembl. oatomy HeoBXxoauMOo NpUHUMATL APYrve pelleHus], Kacatolmecs npoBeaeHus
uamepeHuin 6e3 npumerHeHus cneyunanbHbix YCP/AMNCC. AnsrepHatuBHbie MeToabl npueeaeHsl 8 C.1.2 n C.1.4.

Ecnu YCP, cooteetcTBytowee Tpeboeanusam MOCT 30804.4.6, npyuMeHSIOT Npy U3MepeHun KOHAYKTUBHbIX VPTT Ha
COOTBETCTBUE HOPMaM HaCTOSILLEero cTaHaapTa, OHO AOMKHO BbiTh oTkanubposaHo Tak, 4Tobbl 3M1 He npeBbiwano Ao-
NyCTUMbIX 3Ha4eHuin, yctaHoeneHHbix Ana 3MNCC B 9.6.2, nepeuncnexue c).

Mpu npoBegeHun n3amepeHnin Heobxoaumo:

- nogcoeguHnTe YCP/AMCC HenocpeaCcTBEHHO K NNacTuHe 3a3eMneHus;

- €CNU UCNONb3yeTCa METOA U3MEPEHUS HanpsXeHus, naMepuTb HanpshkeHune Ha nopte YCP/3MCC, ckoppektu-
poBaTb noKasaHus cymmupoBaHuem c koadduuneHTom kanubposku HanpsixeHus B YCP/AIMNCC B cooteetcTBum ¢ 9.6.2,
nepeuuncnexue d), 1 CpaBHUTL C HOPMOW HaNPSHKEHUS,;

- €CNK UCNONb3YEeTCs METOA U3MEPEHUS CUMbl TOKA, U3MEPUTL CUMY TOKA C MOMOLLLI TOKOCHEMHUKA U CPaBHUTL C
HOPMOW CWbl TOKA.

Mpw ucnonb3sosaxun YCP/AMNCC HeT HeobX0aAMMOCTU B OHOBPEMEHHOM NMPUMEHEHUN HOPM HanpsKeHUs U CUIbl TOKa.

Bo Bpemsi uamepeHusi cunbl Toka K uameputensHomy nopty YCP/SMCC nopgkntoyaloT Harpyaky COnpoTUBMNEHW-
em 50 Om.
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C.1.2 MNpumeHeHune Harpy3ku conporusneHnem 150 Om, noAKNIOYEHHOW K BHELWHEW NOBEPXHOCTN IKPaHU-
poBaHHoOro kabens

B HacTosilem noapasnene yctaHOBNEH MeTod, KOTOPbI MOXET ObiTb MCNONb30BaH ANs KoakcuanbHbix kabenew
BCEX TUMOB, a Takke AN 3KPaHMPOBAHHbLIX MHOrONPOBOAHbLIX Kabenen.

Kabenb, nogcoeauHeHHbi Kk nopTy ceasu MO, He nepepesaloT B oTnu4yue oT cnyvas, ykasanHoro B C.1.1. OgHako
HeoBX0AMMO BCKPbITb BHELLHIOW U3onaumio kabens, ans Toro 4Tobbl UMETb AOCTYN K BHELWHEN METannmM4eckon nosepx-
HOCTM aKpaHa.

Mpw nposeneHun namepermnin (pucyHok C.2) Heobxoaumo:

- BCKPbITb U30MSUMIO U NOAKMIOYUTE peancTop conpotusneHnem 150 Om mexay BHeLIHe NOBEPXHOCTLIO 3KpaHa u
NNacTUHOW 3a3eMNeHus;

- yCTaHOBUTL (heppuToBYI0 TPYOKY MNM NOrnoLaiowme Knewwm Mexay TOYKON NOAKMIOYEHUst peancTopa ConpoTuBs-
nexuem 150 Om 1 nogknovaemsim o6opynoBaHueM;

- nameputb cuny Toka VPl ¢ nomMoLLbo TOKOCBEMHUKA U pe3ynbTaThl K3MEPEHUIA CPaBHUTL C HOPMOW CUIbl TOKA.
Obuiee HeCUMMETpPUYHOE CONPOTUBIEHUE crpaBa OT peaucTopa conpotusneHvem 150 OM fomkHO 6biTb JOCTATOMHO
GonbluM, AnA TOro YTobbl UCKMIOYUTL Ero BUSAHWE Ha pesynbraThl U3MepeHun. Mamepexne conpoTuBneHusl, KoTopoe
[OMKHO 3Ha4yuTenbHO npesblwarte 150 Om, 4yToObl He OKasbiBaTh BNUSHWE Ha pesynbTaTbhl namepeHuin ana vacror UPTI,
coafnasaemblx MO, npoeoasaT B cooTBeTcTBum ¢ C.2.

Mpy NoAKNOHEHUN K BHELIHEW NOBEPXHOCTW 3KpaHWpoBaHHOrO kabens Harpysku conpotusneHvem 150 Om Bos-
MOXHO uamepenue Hanpsbkenusa UPI. Hanpsxkenne WP moxHO vamepsaTs nubo napannensHo C pe3sucTopoM Conpo-
TusneHuem 150 OM, npumMeHas NPOBHMK C BbICOKUM MOSIHLIM CONPOTUBEHNEM, NMMB0 UCNonbaya NnepexoaHoe YyCTPOMCTBO
50—150 Om no NOCT 30804.4.6 B kayecTBe Harpy3ku conpotusneHvem 150 OM 1 npumeHas ko3 dUUMEHT KOppeKLmm
(9 AB npu ucnone3osaHun nepexogHoro ycrpovictea 50—150 Om).

MoAcCoeAUHSIOT K BHELLHEA NOBEPXHOCTU aKpaHa

TOKOCBEMHUK Depputsbl

MO — ucneiTyemoe ob6opyaosaHue; MO — nogknioyaemoe 06opyaosaxme; 1 — paccTosHue 40 NNacTUHbl 3a3emMnexns
(BEPTMKANLHOW MU FOPU3OHTANbLHOM); 2 — PACCTOSHUE A0 NNACTUHBI 3a3EMMNEHURA, HE ABMSAIOLEECH KPUTUYHBIM

PucyHok C.2 — NpumeHeHue Harpy3ku conpotusnenvem 150 Om,
NOAKTIOYEHHOW K BHELLHEN NOBEPXHOCTU 3KpaHa kabens

C.1.3 NpumeHeHMe KOMBMHALUM U3 TOKOCHEMHMKA U EMKOCTHOro NPOBGHUKa HanpsHKeHUs

Mpu npoBegeHun nameperunin (pucyHok C.3) Heobxoaumo:

- nameputb cuny Toka UPIM ¢ noMoLbo TOKOCHEMHUKE;

- u3meputb HanpsbkeHue WPl ¢ noMowbio €eMKOCTHOro npobGHuMKa HanpskKeHusl, Kak ykasaHo B
rOCT 30804.16.1.2—2013, nyHkm 5.2.2;

- CpaBHUTL U3MEPEHHOE HanpshkeHue ¢ HopMo HanpshkeHus UPTT;

- CPaBHUTb U3MEPEHHYIO CUNY ToKa C HOpMo cunbl Toka UPT.
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TOKOCHEMHUK EMKOCTHO NPOGHUK ~ DeppuThi

01030008 Mm

PaccTosnns

MO — ucneityemoe obopyanosanue; MO — noakniodaemoe obopyaosaHue; 1 — paccTosiHue [0 NNACTUHbLI 3a3eMNeHust
(BEpPTUKANEHOW UMK TOPUM3OHTANBHON); 2 — PaccTosHUE A0 NNACTUHLI 3a3EMNEHUS, He ABNALWEECH KPUTUHHLIM

PucyHok C3— anMeHeHMe KOMOVHaLUMKM 13 TOKOCLEMHMKE U EMKOCTHOTO npOﬁHMKa HanpsXxeHus

MO pomkHO COOTBETCTBOBATbL HOPMaM HanpshkeHus 1 Hopmam cunbi Toka UPTT.

C.1.4 Uamepernn 6e3 nogknioyeHUs K 3kpaHy kabens u 6e3 npuMeHeHUsn 3KBMBanNeHTa NnosiHoro cConpoTus-
neHus cetn

Mpu komBuHMpoBaHun metoaa C.1.4 ¢ metogom C.1.3 MOXHO BOCNONB30BATLCSA NpeMMyLLecTBaMu 06onx METOAOB.

BHayane uamepeHus NpoBOAAT METOAOM, yeTaHoBneHHbIM B C.1.4. Ecnu pesynstaTbl U3MEPEHUIA HKE HOPMbl, CHUTAIOT,
yto MO cooteetctayeT Hopme VPTI. Ecnn amuccua nomex Ha oaHou unu 6onbLluem Yucne YactoT NpesbILLaeT HOPMY Npy us-
mepeHun no metogy C.1.3, gonyckaeTcs NPOBOAUTL M3MEPEHWA TOMNbKO Ha 3TUX YacToTax, ucnonb3ys metog no C.1.4. Takum
obpaszom, MeTog, yctaHoBneHHbIV B C.1.3, cnonbayioT B 310 koMBrHaLmm kak meToa Bbibopa 4acToT, Ha KoTopbIX Heobxoanmo
NPOBOAUTL AanbHENLLne U3MepPEHUs ¢ noMoLlbio 6onee TouHoro, Ho TpebytoLuero BonbLumx 3aTpaT Bpemenu metoaa no C.1.4.

MpumeyaHne — Mertog no C.1.4 moxer 6biTb NPUMEHEH Ha BCex YactoTax uamepeHun

Mpu n3mepeHnsax NCNonb3yrTCs (heppUTHbIE MaTepuansl.

Mpu nposegeHun nameperuin (pucyHok C.4) Heobxogumo:

- ONpeaenuTb YacToTel cospanus MPI ucneityembiv ob6opyaoBaHuem;

- namepuTh obLuee HeCUMMETpUYHOE conpoTueneHue kabens ¢ heppuToBon TpyBKOI 1 nogknioyaemoro oGopyao-
BaHUs B COOTBETCTBMU C METOAOM, npuBegeHHbiM B C.2, Ha npeasaputenbHO BbiABNEHHbIX Yactotax VIPTI. Monoxexnue
hepputoBo Tpybku BbIBUpaloT Tak, YTobbl 0bLwee HecummeTpuiHoe conpoTusneHue Geino pasHo (150 + 20) Om, u oT-
Me4aloT 3TO nonoxexue. B ykazaHHOM nonoxeHuu hepputoBas Tpybka AomKHa HaxoaUTLCA Npu namepenun Toka UPTI.

MpumeyaHue — HapasHbix 4YacToTax gna nonyydeHus obLiero HecuMmMeTpuyHoro conpotuanexus (150 +20) Om
MoryT notpeboBaTbCs pasHble TUMbl heppuTos;

- U3MEPUTbL CUMY TOKa C MOMOLLbIO TOKOChEMHMKA. BTOpO TOKOCHEMHMK, UCNONb3YeMblil BO Bpems kanubposkv B
cooTBeTcTBUM C pasgenom C.2, siensetcs «TecToBbiM». OH HE UCNONb3YeTCA BO BPEMS U3MEPEHUIA AN NPOBEPKU COOT-

BETCTBUS, @ CMYXUT ANs OLEeHKN 0bLero HeCMMMETPUYHOTO CONPOTUBIIEHUS;
- CPaBHUTb U3MEPEHHBLIN TOK C HOpMOW cunbl Toka UPTI.

WUcnsiTarensHeiii TOKOCHEMHWK (TQnbKo Ansa kanubpoeku)

Wameperue UPI TokocheMHUK Ans namepenui Toka UPM

)

04m

Usmeperne o6Liero HeCMMMETPUYHOID
conpoTvanexun (cm. C.2)

Or0,1800,8M B6e3 orpaHn4eHNs pacCTOAHUA

MO — ucneityemoe obopynosanue; MO — noakniodaemoe obopyaosaHue; 1 — paccTosiHue [0 NNAacTUHbL! 3a3eMNeHust
(BEpPTUKANBEHOW UNKU TOPU3OHTANBHON); 2 — PaccTosHKE A0 NNACTUHLI 3a3EMNEHNS, HE ABNAIOLWEECH KPUTUYHBIM

PucyHok C.4 — U3amepenunsa 6e3 nogknoveHus K akpaHy kabens n 6e3 npuMmeHeHus sKkBuBaneHTa
MONHOTO CONPOTUBIIEHUS CETU
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C.1.5 Anroputm BblGOpa MeToaa UCNbITaHUIA

Ha pucyHke C.6 npuBegeH anroputm BbiGopa MeToaa ucnbITaHui Ans pasnuyHblix noptos OUT (ans noaxnioyveHns
HEe3KpaHWPOBAHHOW BMTOM Napbl, 3KpaHMPOBaHHON BUTOM Napbl, koakcuansHoro kabens, kabens anekTponuTaHua u T. A).
B cnyyasx ecnv npuMeHUMbI pasnuyHble Tunbl kabenewn, Hanpumep aKpPaHUPOBaHHOW UM HEAKPaHMPOBAHHOW BUTbLIX nap,
Npu CNbITaHUAX Ha COOTBETCTBUE TPeDOBaHNAM HACTOSILLEro cTaHaapTa AOMKHb! NPUMEHATLCS pasnuyHbie MeToabl.

C.2 UamepeHue obLiero HeCMMMETPUYHOro CONPOTUBNEHUsA Kabens ¢ heppuToBON TPyGKOM
W noaknoyaemoro obopynoBaHus

KanubpytoT TOKOCbEMHUKU ANA HACTPOMKU U U3MEPEHUIA B NATUAECATUOMHOW ycTaHoBke (pucyHok C.5). [insa atoro
noAaloT HanpsxeHue V,; oT reHepartopa CUrHanoB Ha TOKOChEMHUK HacTPOMKK U PerucTpupyioT ToK /4 B UBMEpUTENbHOM
TOKOCBHEMHUKE.

50 Om

W

+V-

bHBIA
TOKOCbEMHUK

WcnsitarenbHbin

Yy
leHepaTop NamepuTenbHbiid
cur{anos NPUBMHUK
Ananuaartop uenei

PucyHok C.5 — YcraHoBka ana kanubposku

Otcoeaunsiior kabenb ot MO 1 coeguHAIOT ero ¢ nnacTtuHon 3asemnenuns Ha ctopore MO (cm. pucyHok C.5).

MopatoT HanpsxeHue V, HacTponku B kabernb C TeM e TOKOCheMHUKOM HacTPOMKK.

M3mepsioT TOK B U3MEPUTENBHOM TOKOCHLEMHMKE U onpeaensioT obliee HeCUMMETPUYHOE ConpoTUBneHne kabens
¢ theppuToBO TpyBKOI 1 noaknioyaemoro o6opyaoBaHns cpaBHeHUeM Toka /,, 3aperncTpupoBaHHOTO U3MepUTESbHbLIM
TOKOCHEMHWKOM, C TOKOM [, (o6Luee HecummeTpuyHoe conpoTuseneHue pasHo 50 /4/1,). Hanpumep, ecnu Tok /, paseH no-
nosuHe Toka /4, T0 obLiee HecuMmeTpuiHoe conpoTueneHue pasHo 100 Om.

Hacrosimit MeToa namepeHusi CyMmMapHoro obLiero nonHoro HECUMMETPUYHOTO CONPOTUBIEHUS MOXET UCNONbL30-
BaTbCA TOMNbKO NPY BbIMNOMHEHUU CNEAYIOLUX YCNIOBUN.

[nuHa (OKpy»XHOCTL) NeTnu Ha cxeme kanubposku 50 Om (pucyHok C.5) gomkHa coctaenaTe 10 % obuwen AnvHbl
netnu (cM. pucyHok C.4). inuHbl 06enx netenb omkHbl 6biTb MeHee 1,25 M. BbinonHeHue 3Tux ycnoeuin Heobxoammo
ANs UCKINIOYEHUS PE30HaHCa, KOTOPbIA MOXET BNUATb Ha U3MEpEeHne CONPOTUBNEHUS 1 YBENUYUBATL HEONPEAENEHHOCTb
N3MEepeHun.

Mpw n3amepeHnmn obLLEr0 HECUMMETPUYHOTO CONPOTUBIIEHUS UCNONL3YIOT OAUH U3 CREAYLMUX METOAOB:

- MeToA 1 — NOAKNIOYAIOT aHanuaaTop NonHbLIX CONPOTUBNEHWI K kabento, cBazaHHOMY ¢ noptom N0, B Touke nepe-
KIMOYEHUsA, Kak nokasaHo Ha pucyHke C.4, n k nnactuHe 3asemnenus. Npu nposegeHun atux uamepexuin MO otknioyator,
1 BCe nposoaa kabensi, coeguHeHHoro ¢ noptom MO, coeguHNAIOT BMECTE B TOYKE NMOAKMIOYEHUA K aHann3aTopy MomnHbIX
conpotueneHuin. Heobxogumo cobniogarts Tpebosanua ansg AnvH kabenen, npuseaeHHsle Bolwe. WcnbiTatensHasa ycra-
HOBKa AOMKHa ObITb aHanorM4Ha ycraHoBke, NpeacTaBneHHon Ha pucyHke F.4;

- MmeToq 2 — obLue HeCUMMETPUYHbIE HanpsikeHue 1 Tok VIPI namepsioT ¢ ucnonb3oBaHMeM aHanuaatopa uene,
TOKOCHLEMHUKA U EMKOCTHOrO NpobHuKa HanpsikeHus. OTHOLLEHWE HanpshKeHUs K TOKy B kabene, coeguHeHHOM C NOPTOM
MO, namepeHHoe ¢ NOMOLLBIO aHanu3aTopa uenen, onpeaenser oblee HeCUMMETpPUYHOe conpoTuenenune. Ucnoitatenb-
Has ycTaHoBKa AomkHa ObiTh aHanorn4Ha ycTaHoBKke, NpeacTaBneHHon Ha pucyHke F.4.
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MAcnbitanus He NpoBoasT |

Y y Y
HeakpaHupoBaHHbie Cemn
CYMMBTPHYHLI® Napsl ANSKTPONMTAHWS r Apy g
i !
MNMpuMeHUTs meTog, yera-
MpumeHuT meran, HoBnexHbii B C.1.3 anA
yCTaHOBNGHHbIA B 9.3 W3MEPBHWA HaNPSUKeHNS
WM ToKa

\ 4

v

MpUMBHKTL HOPMY

(rabnuua 1 unu 2)

YCTaHOBUTL PE3UCTOp CO-
nporuaneHuem 150 Om mex-
LY SXPEHOM W 3830MNEHUOM.
YeTaHoauTh heppuThi Ha
Kabane Mexay peancTopoMm
B 150 Om 1 MO.
NamepuTs 0611486 HeCHM-
MPUMEHMTE NPOUeCE METPHYHOS COMPOTHRNBHUS
k MO, ucnonsayn metop, ycra-
&finA APYTIX NOpTORx HORNGHHLIA B C.2.
| OBecnesum
conpotmanexmne > 150 Om.
Wamepnte HanpsxeHne
MprMeHnTL METOR, YCTRHOBNEHHLIW WM TOK
8 9.6.3.1 1 B.1.1 AnA vamepeHus Kanps-
XEHWS, WM METO[, YCTAHOBINEHHDLIA B
9.6.3.2 ans MsMepeHnn Toka
[lnA NOpTOB A4NA NOAKMCHEHUSR: MIDUMBHATE M
- ka6aneit kaTeropum 6 (WK NYJLLS) NPUMBHUTL ycrazuosnaﬂnuﬁ?gaj
3rCC, coorseTcTRYIOWMA TPeBOBaHUAM 9.6.2, JANR MIMEPEHWR HENPS-
nepe.ucnexmve C, 1); KBHUS UNM TOKA
- kaGerneli kareropun 5 (MNK NyyWwe) NPHMEHNTL
3CC, cooreeTcTayOW WY TpeGosaHusm 9.6.2, —I

nepeyucnenue C, 2);

- kaGened kaTeropun 3 (MNK NyYLLE) NPHMEHUTL
3ncce, TpeSoeanunm 9.6.2,
nepexucnexus C, 3)

1

]

MPUMEHWTL HOPMBbI HANPSIKBHUNA
v Toka VPN (rabnuua 3 unu 4)

MpUMEHUTE HOPMbI HENPSXBHUA
wm Toxa UPI (taBnuua 3 nm 4)

MprMeHnTL HOPMbI HENPS-
WEHUA Unu Toka UPN

WO cooreercrayer
HOPMAaM Hanpsoie-
HUS 1 TOKa Ha
BCEX YacTorax?

MSTPUNH
conpoTHanexue
Ha MO < 150 Om?

W3aMepuTh 4acToTbl HecooT-
seTCTBMA MeToaom no C.1.4

(]

YcTaHoBuTL Ha kaGanb.
WamepuTh obLuee HecuMMeTpH-
HO® conpoTMRneHue K Mo,

Weron

BrIEHIA
6uino (150 £ 20) Om.
Wameputb ToK

i

MprMeHuTL HopMb Toka UPTT
(raGrmua 3 nin 4)

OxoHuaHHe npouecca f=

PucyHok C.6 — AnropuTtm BbiGopa METOA0B UCTbITaHWUI




Mpunoxexue D
(cnpaBouHoe)

Cxembl oGpasuoa 3KBUBANEHTOB MOJIHOIro CONnpoTuBneHnna cetTn

Merannuyeckmin

/ kopnyc 3MCC

e,

MO CummerpuuHas napa

ance L,

afYV\_

—o0

no
0

c‘

Zoat

Ll

rOCT 30805.22—2013

C =47 Mk®; R =200 Om; L, =2 - 38 MIH; L, = 2 38 MIH; R, — exon nameputens UPTT; MO — noagkniovaemoe obopyaosaHue;

MO — ucneiTyemoe obopyaosaxune

MpumeyaHusn

1 HomuHanbHbIn koadduumeHT kanubposku [9.6.2, nepeuncnenue e)] gomkeH GbiTb paseH 9,5 ab.

27

cat

npeacTaensier coboit HECUMMETPUUHYIO LieMNb, HeOBXOAUMYIO AN HACTPOWKM 3aTyXaHUs NPOAONbLHOro Npeot-
pasoBanusa SMMCC B cooTBeTCcTBUM C TpebOBaHMsAMM, yCTaHOBNEHHbIMKU B 9.6.2, nepeuncneHue c).

PucyHok D.1 — 3MNCC gna npumeHeHns ¢ 0AHOM He3aKpaHMpOBaHHOW CUMMETPUYHON Napowu

Merannuueckui
kopnyc 3CC
JMNCC ans oaHoi unu AByx nap
Li=514MMH Ly =414 MMH
c © e 1 m—
Bropas cuMmeTpu4HanA napa
o——s aal Jaal
no :
o : CAA® AR
MepBas cMMMETpU4HaA napa i
°:r i O\ totc ot -
Ry Ry
me zcatn
4L L R, La Ly
Ry 100 Om
50 Om
1 < <

no

C=82H®; L;=23,1MMH; Ly =2 3,1 MMH; R, =390 Om; R, — Bxoa nameputens UPT; MO — noaknioyaemoe obopynosaHue;
MO — ucnbityemoe obopyaosaue; Ly u L, obecneyusator MHAYKTUBHOCTL AudidbepeHumuansHoro pexuMa 4 - 3,1 = 12, 4 M

PucyHok D.2, nuct 1 — 3IMNCC ¢ Gonblunm 3HaveHnem aaTyxaHus NpoAoNbHOro nepexoaa Ans npuMeHeHus

C OAHO Unn ABYMSA HE3KPaHMPOBAHHLIMU CUMMETPUYHBIMWU NapamMun
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MpumeyaHus

1 HomuHanbHbIN kKO3 duUumeHT kanubposku [9.6.2, nepeuncnenue e)] nomkeH 6biTh paseH 9,5 ob.

2 Z ., npeacTasnser coboit HeCUMMETPUYHYIO LieNb, HeOBXoAUMYIO Ans HACTPOWMKY 3aTyXaHusA NPOAONLHOTO NPeot-
pasoBanusa 3MNCC B cooTBeTcTBMM C TpeboBaHWAMY, yCTaHOBNEHHbIMKM B 9.6.2, nepeyncneHue c).

3 OrCC moxeT achhekTUBHO UCNONBL3IOBATLCA ANS n3MepeHus obLuero HecummeTpuyHoro HanpsxkeHus UPTT kak ¢
0HON HE3KPaHNPOBAHHOW CUMMETPUYHON Napou, Tak U C ABYMA HE3KPaHWPOBaHHBIMU CUMMETPUYHBLIMU Napamu.

PucyHok D.2, nuct 2

Merannuueckni
/ xopnyc 3rNCC
3MCC pns oaHOM, ABYX, TPEX UNK YeThpex nap
Ly=5-1,4mH Ly=814 mH
7\ 7\
o Y\ = o
Yereepras cumMmeTpryHan
napa
o ’ Taal N—1—0
|
e + o sl X O
TpeTbs CUMMETPUYHAS :
napa !
¢ T — e
1o : : no
o b Jaa LN —1—0
Bropas cuMMeTpuuHas 1o
napa 1 1
o—e—— aal —1—0
1 | |
ot Taal ‘an o
Mepsas cummetpuuras | | |
e ¢ | ~
A S T Nt ctctotctetotote— | °
Ry Ry Ry Ry
] 110 o
44 4oL Ry Ls Ly Ls Lg
Ry 100 Om
50 Om

T— : . ‘

C=82HO; Ly, Ly, Lg, Lg=2 - 3,1 MH; R, — Bx0oA nameputens UPIT; R, = 390 Om; NO — nogknioyaemoe obopyaosatque;
MO — ucnbiTyemoe oGopynosaHve

MpumeyaHusn

1 HoMuHanbHbI KoadduumeHT kanubposku [9.6.2, nepeuncnerue t)] gomkeH GbiTh paseH 9,5 ob.

2 Z ., npepctaenset coboit HECUMMETPUUHYIO Lierb, HEOBXOAUMYIO AN HACTPOMKW 3aTyxaHnsa NPOAONLHOro nNpeot-
pasoBanusa 3INCC B cooTBeTCTBUM C TpeboBaHUsIMKY, yCTaHOBNEHHbIMU B 9.6.2, nepeuucneHue c).

3 3MNCC moxeT athhekTMBHO UCNONL30BATLCA ANA U3MEPEHUs 0bLEero HecumMMeTpu4Horo Hanpskenus VPI kak ¢
OAHOW HE3KPaHUPOBAHHOW CUMMETPUYHON Napon, Tak U C ABYMS, TPEMS U YETbIPbMS HEAKPaHUPOBAHHBIMU CUMMETPUY-
HbIMW Napamu.

PucyHok D.3 — 3IMCC ¢ Gonblumm sHa4eHueM 3aTyxaHus NpoAoNLHOro nepexoaa Ans NpUMeHeHUs
C O[IHOW, ABYMS, TPEMSA WU YEThbIPbMSA HE3KPAHUPOBAHHBLIMU CUMMETPUYHLIMU Napamu
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ancc
/ B METAI/TMMECKOM Kopryce
3MCC pns gsyx nap
Ly
O
Bropas cummeTpuuHan napa
o ?
no o 1
MepBsas cUMMETPUUHAS napa. i
i
[
2:Zo D l:]
[
I S

C,=33HO; R, =576 OM; R, =6 OM; R =44 Om; L, =4 - 7 MIH; R, — Bx0A uamepurens UPT;
MO — nopkniovaemoe obopynosanue; MO — ucneiTyemoe obopyaosaxue

MpumeyaHus

1 HoMuHanbHbIM KoadbduumeHT kanubposku [9.6.2, nepeuncnexue e)] gomkeH ObiTb paseH 34 ab.

2 Z,.,; NpeacTasnseT cobon HeCUMMETPUYHYIO Lienb, HeoBXOAUMYIO ANA HACTPOWKK 3aTyxaHus NPOACNbHOMO Npeob-
pasoBanua IMNCC B cooTBETCTBUM C TpeboBaHUAMM, yCTaHOBNEHHbIMU B 9.6.2, nepedyucneHue c).

3 3INCC He pomxeH UCNonbL30BaTbCA NpU UamepeHuu obuero HecummeTpuyHoro HanpskeHus UPI ¢ kabensimu,
cofepXalmmn HEIKPAHUPOBaHHbIE CUMMETPUYHBIE Napbl, COEAVHEHHLIMU C NOPTaMu CBA3W, UCMONb3YIOLWMMMN TONBKO
OAHY aKTUBHYIO HE3KPaHMPOBaHHYI0 CUMMETPUYHYIO Nnapy.

PucyHok D.4 — 3INCC, skntovaowuin cornacyoulee conpotusnerve 50 Om Ha nopTe U3MepeHns HanpskeHus,
ONs NPUMEHEHUA C ABYMSI HE3KPAHMPOBAHHLIMU CUMMETPUYHBIMU Napamu

MeTannuyeckuii kopnyc 3MCC
3rCC ans geyx nap
Ly
Bropas cumMmeTpnyHas napac ® ©
wo © 4 jwm—| ° o
O T gl XY ™ *]
MNepBas cUMMeTPUYHas napa i
o= 1 9
[ | T 4-C,
2 e Z“f D U 4- R,
[
! )
RX
50 Om

C, =33 H®; R, =400 Om; L, =4 - 7 MIH; R, — Bx0A uamepurens UPI; NO — noaknioyaemoe o6opyaosaxue;
MO — ucneiTyemoe obopyaosaHue

Pucyrok D.5, nuct 1 — 3MCC ana npumeHeHus ¢ AByMA HE3KPaHUPOBAHHLIMWN CUMMETPUYHBIMI NapamMm
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MpumeyaHus
1 HomuHanbHbIN kK0ahduumeHT kanubposku [9.6.2, nepeuncnenue e)] nomkeH 6biTh paseH 9,5 ob.
2 Z ,,npeacTasnser cobon HeCUMMETPUYHYIO LiENb, HEOBXOAUMYIO AN HACTPOWKYW 3aTyxaHWs NPOA0MLHOTO Npeob-
pasoBanusa 3MNCC B cooTBeTcTBMM C TpeboBaHWAMY, yCTaHOBNEHHbIMKM B 9.6.2, nepeyncneHue c).

3 OlCC He pomkeH UCnonbL30BaThCsA NPU U3MEpPeHUU obLuero HecummeTpuyHoro HanpsxeHuss UPTT ¢ kabensimu,
cogepXaliMMn HeaKpaHMPOBaHHbIE CUMMETPUYHLIE Napbl, COEAMHEHHbIMU C NOpPTaMu CBA3U, UCMONb3YIWUMKU TONbKO

OAHY aKTUBHYIO HE3KPAHVPOBAHHYIO CUMMETPUYHYIO Napy.

PucyHok D.5, nuct 2

Merannuyeckuit kopnyc 3MCC
AMNCC ans yetbipex nap
Ly
Yersepran CHMMETpU4HaR napa - —_— o
(e, TASA o
O ; LYY\ 0
Tperbs cUMMeTpuYHas napa H O
e, —3 vana' o
no & 11 o no
Bropas cumMmeTpuiHan napa [ 0
[N |
MepBan cuMMeTpUiHas napa o HE g O
Oo—e T T T L 4 0 e ]
[ I |
[ I | 8:C,
(000
[ I |
I R

C,=33HO; R, =11520Mm; R, =6 Om; R, =44 Om; L, = 8 - 7 M'H; R, — Bxop usmeputens UPTT;
MO — noakniovaemoe obopyaosaHue; MO — ucneiTyemoe o6opyaosaHue

MpumeyaHus

1 HomuHanbHbIN KoathuumeHT kanubposku [9.6.2, nepeuncnexue e)] nomkeH 6biTb paseH 34 ab.

2 Z s npeacTaenser coboil HECUMMETPUYHYIO Lienb, HeoBxoaumyIo Ana HacTPOWKM 3aTyxXaHusi NPOAOINLHOMo Npeot-
paszoBaHusa JMCC B cooTeeTCcTBUM C TpeboBaHUsAMY, yCTaHOBMNEHHbIMK B 9.6.2, nepeyncnexune c).

3 OINCC He pomkeH Ucnonb3oBaTbCA NpU n3aMmepeHun obluero HecummeTpuyHoro HanpsbkeHua VPTT ¢ kabensmu,
coaepxXaliMmMy HeaKpaHUpPOBaHHbLIE CUMMETPUYHbIE Napbl, COEAVHEHHLIMU C NOPTaMu CBSI3W, UCMOMb3YIOWUMMN TOMLKO
OfHY aKTUBHYIO HEIKPaHWPOBAHHYI0 CUMMETPUYHYIO napy.

PucyHok D.6 — 3INCC, skntovatowmin cornacytowee conporusrnenve 50 OM Ha nopte namepenusi HanpspkeHus,
ANA NPUMEHEHUSN C YETbIPbMSA HEIKPaHUPOBAHHLIMW CUMMETPUYHBLIMU Napamu
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Merannuueckuii kopnyc 3MNMCC
3MCC gns verkipex nap
Ly
Yereepras cMMMeTpUYHas napac e °
(o, + AR O
o : vy 0
L) [ ]
TpeTtba CUMMETPUYHENA napac 1 e o
L]
- | ~ o @
Bropas cumMmeTpuvHas napa r ] °
e v [
c L) 1 1 — O
n
epBas CUMMETpUvHas napa =3 | | | N o
RN 1"
[ O | e e e e 8-C,
42y u u E] E] 8°R,
[ T |
1 L B ;
1 5
50 Om

C, =33 H®; R, =800 Om; L, =8 - 7 MI'H; R, — Bxog uameputensa UPM; MO — nogkniovaemoe o6opynosaHue;
MO — ucnbityemoe o6opyaosanue

MpumeyaHns

1 HoMuHanbHbI KoadbduumeHT kanubposku [9.6.2, nepeuncnexne e)] gomkeH bbiTe paseH 34 ob.

2 Z,.,; npeacTasnsaeT coboi HEeCUMMETPUYHYIO Lienb, HeoBXoAUMYIO A HACTPOIKM 3aTyxaHus NPoAoLHOTO Npeob-
pazoBanusa 3MNCC B cooTBeTCTBUM C TpebOBaHUAMM, yCTaHOBNEHHbIMU B 9.6.2, nepeducneHue c).

3 3MNCC He AomKeH UCNOoNbL30BaTLCA NPU M3MepeHun obLero HecummeTpudHoro HanpshkeHus UPIT ¢ kabensmu,
coaepXalimmu HE3KPaHUPOBaHHbIE CUMMETPUYHLIE Napbl, COEAWHEHHbIMWU C NOPTaMy CBA3W, UCMONb3YIOLWMMU TONbKO
OfHY aKTUBHYIO HE3KPaHUPOBaHHYI0 CUMMETPUYHYIO napy.

PucyHok D.7 — 3IMNCC anst npUMEHEeHNs C YeTbIpbMsi HE3KPaHUPOBaHHLIMU CUMMETPUYHLIMU NapamMu

MpoBog K ueHTpankHOMy Metannuyeckuii kopnyc 3INCC
NPOBOAHNKY /
KOUNGHATICHN PR G MCC ¢ KoaKcHanbHbIM
no kabenem
KoakcuanbHbli kabenb

no
KoakcuanbHbii kabenb

WsonupyioLyas nnacrtuxa

KoakcuasnbHbii pasbem

CoepuHeHUe C 3KPaHOM
KoakcuansHoro kabens

R, — Bxog uameputensa UPTT; gpoccens obLuero HecummeTpudHoro pexuma L, = 2 - 7 mMH; MO — noaknoyaemoe obopyaosaHme;
MO — ucnbiTyemoe obopyaosaHue

MpumeyvyaHue — HoMuHanbHbIN kKO3 hUUMEHT kanubpoeku [9.6.2, nepeuncnenue e)] aormkeH buiTe paseH 9,5 Ab.

PucyHok D.8 — 3INCC, npumeHseMbIi ¢ KoakcuanbHbIMy Kabensmu, UCnonb3ayloLwnin BHYTPEHHWIA poccent
obLLero HeCUMMETPUYHOTO pexxuma, o6pasoBaHHbIi BUUNAPHOI HAMOTKOW U30NUPOBaHHLIX NPOBOAOB,
OAMH U3 KOTOPbIX COeANHEH C LeHTpanbHLIM NPOBOAHWKOM, @ APYron — € 3KpaHOM KoakcuarnsHoro kabens,
Ha oA MarHUTHbIN cepaevHuK (Hanpumep, (heppuTOoBbLIN TOpoUA)
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MUHWaTIOPHBIA KoaKcUarnbHbI Merannuveckuit kopnyc 3MCC
kabenb \ /
KoaKkcuanbHbii pasbem 3MNCC ¢ koakcnanbHbiM
kabenem
no Lem no
KoakcuanbHbiil kabenb KoakcuanbHbii kabens

Maonupyiowas nnactuHa,
WwyHT C< 1 nk®

KoakcuankHblit pazLem

CoeaguHeHue C 3kpaHoM
KoakcuanbHoro kabens

MO — nogknouaemoe obopyaosaHue; NO — ucneiTyemoe o6opyaosanue; R, — Bxoa uameputens VPTT;
Apoccens o6Lero HecuMMeTpu4Horo pexuma L. > 9 MIH, napaautHas emkocTs C < 1 nk®

MpumeyaHus

1 HoMuHaneHbI Ko3dhduumeHT kanubposku [9.6.2, nepeuncnenue e)] gomkeH bbiTe paseH 9,5 ab.

2 [ins nonHoro cooTBeTcTBuA TpeboBaHusaM, npeabasnsemMsiM K AMNCC, Heobxogumo npumeHsaTs Gonbluee Ynucno
(heppUTOBLIX TOPOMAANBHBLIX CEPASYHUKOB.

Pucyrok D.9 — 3IMNCC, npumeHsieMbii C KoakcuanbHbIMU Kabensimu, CNonb3yrLWmWil BHYTPEHHUA OpPOCCenb
obLuero HeCUMMETPUYHOTO pexunma, 06pasoBaHHbI HAMOTKOW MUHUATIOPHOTO KoakcuansHoro kabens
(MMHWATIOPHBIN KOAKCHanbHbIN Kabenb C NonyXXeCTKUM CNNOLWHBLIM MEAHLIM 3KPaHOM UNY MUHWUATIOPHBIN
KoakcuanbHbIi kabenb ¢ 3KpaHOM B BUAe ABYXCITOMHOWN ONMeTkn) Ha (heppuToBLIA TOpoua

CurHansHbie nposoga Merannuyeckui kopnyc ArNMCC

(n npoBoAOB)
OKpaHMPOBaHHbIW pasLem

3MMCC ¢ 3kpaHUpOBaHHbLIM

uo kabenem no
MHOronpoBOAHUKOBbLIN MHOronpoBOgHUKOBbIN
3KpaHNpOBaHHLIN Kabenb Ly 3KpPaHNpPOBaHHBIN Kabenb
Y\

—
& Joenjoens
et

L ]

Wsonupyoulas nnactuHa

IJKpPaHUPOBaHHbIA pasbeM

CoeavHeHUe C aKpaHOM
xabens

MO — nogxnioyaemoe obopyaosaxue; MO — ucneityemoe obopyaosanue; R, — sxoa uameputens UPIT;
Apoccernb o6Lero HeCUMMETPUYHOTO pexuMa L, = (n +1) - 7 MIH, rae 1 — YKUCII0 CUrHanbHbIX NPOBOAOB

MpumeyaHue — HomuHanbHbIM KoahdmumeHT kannbposku [9.6.2, nepeuncnexue e)] aomkeH ObiTh paseH 9,5 Ab.

Pucyrok D.10 — 3INCC, npumeHsemblil ¢ MHOroNnpoBOAHbBIMU 3KPaHUPOBaHHbIMKU Kabensmu,
MCNONb3YIOLWWIA BHYTPEHHUI gpoccenb obLero HeCMMMETPUYHOTO pexnma, obpa3oBaHHbIn BudunapHon
HaMOTKOW 13 MHOFOYUCIEHHbIX U30NUPOBaHHbIX CUrHaNbHbLIX NPOBOAOE U U30NUMPOBAHHOIO NPOBOAA, COEAUHEHHOIO
C 3KpaHoM kabens, U HaMOTaHHbIM Ha OBLLMIA MarHUTHLIN cepaeYHuK (Hanpumep, heppuToBbIN Topoua)
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MHOronpoBoAHUKOBbIA Merannuyeckuit kopnyc 3MNCC
3KPaHVPOBaHHbI Ka6enb\ /

3KpaHUPOBaHHLIA pasbem
OMNCC ¢ 3kpaHUPOBaHHLIM

no no
MHOronpoBoAHUKOBbIA MHOronpoBoAHMKOBbLIA
3KpaHMpPOBaHHbIW kaGenb 3KPaHWPOBaHHLIW kabenb

SKpaHUPOBaHHbIA Pasbem

wyHT C< 1 nk®
v PeppuToBbie
CoeanHeHUe C IKpaHOM TOpOMALI
xaGens

MO — nogkniovaemoe o6opyaosanue; MO — ucnbiTyemoe obopynosatue; R, — Bxof uamepurtens WUPM; gpoccens obuiero
HECUMMETPUYHOTO pexuma L . > 9 MIH, o6uii napasuTHbin WwyHT C < 1 nkd

MpumevyaHus

1 HoMuHanbHbI KoadhduumneHT kanubposku [9.6.2, nepeuncnexue e)] aomkeH bbiTe paseH 9,5 ab.

2 ina nonHoro cooTeBeTcTBUSA TpeboBaHusm, npeabssnsemsiMm k AMNCC, Heobxogumo npumeHsTe Gonbluee Yucno
heppuToBLIX TOPOUAANBHBLIX CEPAEYHUKOB.

Pucyrok D.11 — 3MCC, npyuMeHsieMbl C MHOTONPOBOAHLIMU 3KpaHUPOBaHHbIMK Kabenamm

W UCNONb3YIOLLMIA BHYTPEHHUI Apoccenb 0BLero HECUMMETPUYHOIO pexuma, 06pa3oBaHHbI HAMOTKON
MHOrONPOBOAHOroO 3KpaHMpoBaHHoro kabens Ha heppuToBble Topouab!
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Mpunoxexue E
(cnpaBoyHoe)

I'IapaMe'rpbl CUrHanoB Ha noprtax CBA3Mn

E.1 O6wme nonoxeHus

HacToswuin ctaHaapT He ycTaHaBnMBaeT YPOBHU CUMMETPUYHbIX HANPSXKEHWIA Y TOKOB NOMe3HbIX CUrHanos. Tem He
MeHee MakcuManbHbie 4ONYCTUMbIE YPOBHW CUMMETPUYHbLIX HanpPsHKEHUIA U TOKOB CUrHamNoB, KOTOPbIe MOTyT NPUCYTCTBO-
BaTb Ha noprtax cesau OUT, 3aBUCAT OT SNEKTPUYECKOW CUMMETPUM (3aTyxaHusi NPOAONbHOrO nNepexoaa) NopToB CBA3N,
kabenew unu cetemn, K KOTOpbIM UX NOAKNIOHAIOT. MNMoneaHble curHanb! He A0MKHBLI NOSBNATLCS B Buae HeaonycTumbix UPT
Ha obem HeCUMMETPUYHOM COMPOTUBMEHUN OTHOCUTENLHO 3EMIN.

3aTyxaHve npoaonbHOro nepexoada nopra cesau, kabena unu cetu NpUBOAUT K TOMY, YTO ONpeAeneHHas 4acTb
CUMMETPUYHOTO HanpsHKeHWA CUrHaNoB Ha ykasaHHOM nopTe, B kabene nnu cetn npeobpasyercs B obLme HecummeTpuy-
Hble HanpskeHus n Toku UPT, ans KoTopbix yCTaHOBNEHbI HOPMbI B HACTOAWEM cTaHaapTe. YkasaHHbie VPIT (uHorga ux
Ha3bIBAIOT MOMEXaMN aHTEHHOIO PeXuMa, Tak Kak OHU ABNAKTCA UCTOYHUKOM paauornomex, uanyyaemMbix B OKpyxaioliee
NPOCTPaHCTBO) A0MKHb! BbiTb OrpaHuyeHbl 40 MUHUMYMa. ObLmne HecuMMeTpUYHbIe HanpsbkeHrust u Tokm VPTT, Bo3Huka-
oLmMe Ha HOMUHaNLHO CUMMETPUYHOM MOPTE CBA3WM UNKU B NUHUW NepeaaYun, Hanpumep B BUTOW Nape NpPOBOAOB, AOMKHbI
KOHTPONUPOBATLCA U OrPaHUYMBATLCH BHE 3aBUCUMOCTU OT MPOBEAEHUSA MEPONpUATUA NO 3KPaHWPOBAHWUIO NopTa unu
NVUHWX Nepeaayu.

Ecnu npumeHsieTcsi akpaHvpoBaHHas cpeaa, TO HeAoCTaTku Camoro akpaHa v coeiHuTenen akpaHa MoryT npuee-
CTW K 3HAYUTENbHBIM 3NEKTPUYECKUM HEOAHOPOAHOCTAM, NPU 3TOM YacTb O6LLUX HECUMMETPUYHbLIX HANPSXEHUA U TOKOB
WP, coapgaBaembix B cpeae aKkpaHa, NosBNATCA BHE IKpaHa.

[onycTtumblie 3Ha4YeHUsi CUMMETPUMN U 3aTyXaHWUa NPOAONBbHOIO NEPEXoaa, NPUBOAUMBIE B Pa3NUYHbIX TEXHUYECKUX
[OKyMeHTax, OTHOCSILUMXCS K CETSIM CBSiaW, OCHOBAHbI HA XapakTepuUCTUKax KadecTsa nepeaadvn Nones3Horo curHana w
YPOBHSX NepPeKpecTHbIX MOMeX B CETAX U Heoba3aTenbHO OTHOCATCA K KOHTPOMIO 3a 06LMMYM HECUMMETPUYHBLIMU Hanps-
XeHusiMu 1 Tokamun UPT, HOpMb! KOTOPbIX YCTaHOBIEHb! B HACTOSILLEM CTaHgapTe.

[ns Toro 4T06b! cobniogeHne TexHM4eckux TpeboBanHuin, NpeabsaBnNAEeMbIX K CETSM CBA3M, HE NPUBENO K CO3AaHUI0
HEeAoNyCTUMbIX JNEKTPOMArHUTHbLIX nomex, Heobxoaumo TpeboBaHWUSA ANEKTPOMArHUTHOW COBMECTUMOCTM K HEKOTOPbIM
KPUTUYECKUM NapameTpam paccMmaTpuBaTth Taikke npu pa3paboTke cTaHAapToOB ANS CETEN CBA3N.

[ns obecneyeHns TpeboBaHUA 3aNEKTPOMArHUTHOW COBMECTMMOCTU CETEN CBA3W, UCTONb3YIOLUX B Ka4YecTse cpe-
Abl pacnpocTpaHeHus BUTbIE napbl, Hanbonee BaXKHLIMU CHATAIOT CneayioLue napameTpbl:

- YPOBHU CUMMETPUYHbIX HAMNPSHKEHWUIA U TOKOB NONE3HbIX 3MEKTPUYECKUX CUrHANOoB.;

- CnekTpanbHbIe XapakTepyUCTUKV NONe3HbIX CUrHanos;

- NPOEKT MPOTOKOMAa NOMNE3HbIX CUrHAMOB.;

- BNEeKTPUYECKYI0 CUMMETPUIO U 3aTyXxaHue NPoAONbLHOro nepexoaa cpeabl Nnepeaaydy nonesHbIX CUrHanos no MecTy
ycTaHoBKk1 obopynoBaHus;

- ANEKTPUYECKY0 CUMMETPUIO U 3aTyxaHue NpoAonbLHOro nepexoaa NnopTos CBA3n B 06opyaoBaHuK, kotopoe byaer
NoAKNIYaTLES K cpeaam nepenayu;

- OKuaaeMmble NomHble ConpoTUBNEHUS (CUMMETPUYHOE K1 obLee HeCUMMETPUYHOE) cpeabl, B KoTopoi ByayT nepe-
[aBaTbCsi NOMe3Hble CUrHansbl;

- NONHbIE CONPOTUBNEHNS (CUMMETPUYHOE U 0BLLIEee HECUMMETPUYHOE) Ha nopTax cBs3n obopyaoBaHus;

- oxuaaemyo 3pEeKTUBHOCTL 3KPAHMPOBaHUS COBAMHUTENEN U NTMHUI Nepeaaym.

Bonpoc o BnuaHUM ypoBHEN CUMMETPUYHBIX HAaNPsHKEHWIA NONe3HbIX CUrHaNoB Ha pesynsTUpYoLWmMe HeCUMMETPUY-
Hble Hanpsbkerus UPTT HyxgaeTcs B HEKOTOPOM YTOMHEeHUW. [pu OTCYTCTBUM HENMHENHOCTeN obLumMe HeCUMMETPUYHbIe
HanpskeHus u Toku UPTT, BoaHuKaowme B pesynstate npeobpasoBaHns CUMMETPUYHBIX HanpsKeHUA MonesHbiX CUrHa-
NOB M3-3a HeOCTaTOYHOW CUMMETPUM NOPTOB CBA3WN UNW NUHUIA NepeaaYyun, NPonopUMoHanbHbl YPOBHAM NOME3HbIX CUr-
HanoB. CnekTpanbHble XapakTepUucTVKU U MPOTOKOINbI NOME3HbIX CUTHANOoB TakKe OKa3blBAKT 3HAYMTENBHOE BNUSHUE Ha
ypOBEHb OBLMX HECUMMMETPUYHBIX HanpsxeHun UPTT, noasnsaowmxca B cpegax nepeaavu. MNpu onpeaeneHHon cKopocT
nepenayv AaHHbIX MEHEee BEPOATHO, YTO MONE3HbI CUrHan BbICOKOrO YPOBHSA C NUHENHbIM KognpoBaHueM, paspaboraH-
HbIM ANSA nepegayy B LUMPOKOW NOMOCe YacToT, co3aaet oblme HecummeTpudHele HanpskeHus UPI, 6onee Henpuemne-
Mbl€, YEM CUrHarn ¢ NMMHENHbIM KOAMPOBaHUEM, MOLLHOCTL KOTOPOTO KOHLIEHTPUPYETCS B Y3KOW CNEKTpanbHON Nonoce unu
nonocax 4acTor.

Bbibop NpoTOKONOB CUrHANOB MOXET CYLLECTBEHHO MOBMUSATL HA UX CneKTpanbHble XapaktepucTukn. dopmars
pasgenuTeneit Ha4ana v KoHua kombuHauuu, pas3psaos KaapoBOW CUHXPOHU3aLUMKM, KoMBUHaUMK paspsaos CUMBOSOB U
B KOHEYHOM UTOre Cxema NpOTOKONOB yNpasrieHnsa A0CTYNOM B 3HAaYUTENbHOM CTEMNEHN BNUAIOT HA KOHLIEHTPaLUIO MOLL-
HOCTU MOME3HbIX CUrHANoB B y3KUX CneKTpanbHbIX Nonocax npu pasnuyHbix paboumnx COCTOAHUAX CeTen cea3un (nepuoab!
BbICOKOW Harpy3ku, HU3KOW Harpysku, Monyanus). Ecnu ypoBHu obuwmnx HecummeTpuyHbix Hanpsbkenui WP, cospasae-
Mbl€ NOME3HbIMKU CUrHanamu B ceTu, A0MKHbI BbiTb MUHUMU3VMPOBaHbLI, Heobxoaumo usberatb co3gaHusa hopm cUrHanoe
C BbICOKOW 4acTOTOW NOBTOPEHUSA, COXPaHAEMOW B TEHEHUE ANUTENbHLIX NEPUOAOB BPEMEHU.
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E.2 OueHka ypoBHel oBLMX HECMMMETPUYHbIX HanpsixeHu U TokoB UPT

OueHka ypoBHei 0bWwux HecuMMETPUYHbIX HanpsxkeHuin u Tokos UPI, cosgasaembix 3a cyer npeobpasosaHus
CUMMETPUYHBIX HanpsiKeHU NOMe3HbIX CUrHanoB B NUHUKW Nepeaayy, BO3MOXHA, €CMNU U3BECTHbl COOTHOLLEHUSI MeXay
BaXKHEWULLIMMM INEKTPUYECKMMM U CNEKTPanbHbIMKU NnapameTpamn. B HacTHOCTW, MOXXHO OLEHUTL MakcUManbHbie 4oNnyCTu-
Mbl€ YPOBHU CUMMETPUYHbIX HANPSHKEHWI1 U TOKOB NOMNE3HbIX CUrHanosB, ¢ TeM 4Tobbl MPI1, co3nasaembie aTumm curHana-
MW, HE Npesbillany HopM obLLero HECUMMETPUYHOIO HanpsixeHus u Toka NPT,

PaccmoTpum coeguHeHHble BMECTE B NOKanbHOW CETU HOMWMHANbHO CUMMETPUYHBLIA NOPT CBA3U U HOMUHAMBLHO
CUMMETPUPOBAHHYIO HE3KPaHUPOBAaHHYIO BUTYIO Napy, HarpyXXeHHyio Ha ee XapakTepuCcTU4ecKoe NonHoe ConpoTUBIERNE,
Mpeanonoxvm, YTo OANH U3 ANEMEHTOB UMeeT 3HauuTenbHo Gonee Huakoe 3MMMM. YpoBHM 06LLEro HECUMMETPUYHOTO Ha-
npskeHns n Toka UPT, cospaBaembix B peaynsrarte npeobpa3oBaHys CUMMETPUYHOIO HanpsKeHWs NoNesHoro curHana,
MoryT 6bITb NpUBNMXeHHO BblpaxeHb! Yepes 3M1MM:

- Npy oLeHKe 06LLEero HECUMMETPULHOTO TOKa /

oy BbI3bIBAEMOro CUMMETPUYHBIM HanpsXxeHuem curHana u,

2z L4 | (E.1)
© z +4Z,

Bbi3biIBAEMOro CUMMETPUYHBIM HanpsHkeHunem cur-

I, =[ AB(MKA) | = U, [ 8B (mxB) |- 3NN(aB) - 201g

- npy ouyeHke obLero HecuMMeTpPUYHOro Hanpsxenns U,
Hana U,

U, =[aB6(mkB)]=U,[ aB(mkB)]-3NM(aB)-20Ilg i_z%z(z:_;?% . (E.2)

rae Z, — nonHoe ConpoTUBIEHWE Ha MopTe NofesHoro curHana;
Z,, — obliee HeCUMMETPUYHOE MOMHOE COMPOTUBNEHUE AN OAHOTO U3 ABYX ANEMEHTOB, NOAKIMIOHEHHbIX K NOKansHOM
CeTu B NPUBEAEHHOM BbiLLE BbIPAXEHUN, UMEIOLLEro MEHbLLIEE 3Ha4eHUe 3aTyxaHusi NPOAOILHOIO nepexoaa;
Z, — obLiee HeCMMMETPUYHOE NOMHOe CONPOTUBIEHWE ANA APYroro U3 AByX 3MeMeHTOB, NOAKIIYeHHBIX K foKanb-
HOW CETU B NpUBEAEHHOM BhilLE NpuMepe, umetowero bonbluee 3HaYeHne 3aTyxaHus NPoAoSbHOro nepexosa.
B npuBegeHHbIX Bbille BbIpaXXEHUsAX npeanonaraercs, YTo oba aneMeHTa NoKanbHOM CETU MMEIOT NONHoe Conpo-
TUBNEeHue, pasHoe Z,. YCTaHaBnmeasn B 3TUX BbIPAKEHUAX YPOBHU O6LLEro HECMMMETPUYHOTO HanNpsXeHWs U Toka pas-
HbIMK Hopmam UPTT Ha nopTax CBR3u, MOXHO OLEHWTL MakCUManbHble A0NYCTUMbIE YPOBHU CUMMETPUYHBIX HaNPSXXEeHU
MoneaHbIX CUrHanos.
Mpw ucnonb3oBaHum Boipaxenuin (E.1), (E.2) cnegyer NOMHUTL, YTO HOPMbI OBLLEr0 HECUMMETPUYHOTO Hanpsxe-
Hua 1 Toka VIPI yctaHOBNEHb! B HACTOALLEM CTaHAApTe NPUMEHUTENBHO K ONpeaeneHHoN WUPUHE Nonochkl NponyckaHus
nameputens VP (Hanpumep, 9 k'u) 1 ucnonb3oBaHuio onpeaeneHHoro Tuna getektopa (KBasunukoBOro unu cpeaHux
3Ha4yeHui). MoaToMy Npu 3apaHHbIX 3HAYEHUSIX 3aTyXaHusi NPOAONBLHOrO nepexoaa MakcumMaribHble 4oNyCTUMbIEe YPOBHU
CUMMETPUYHBIX HaNPsXKeHWn CUrHanoB, OLEHUBAEeMble C NMOMOLLLIO NPUBEAEHHLIX BbILUE BbIPAXEHWI, onpeaensioT Ans
TOW e LUMPUHDBI Nomnock! nponyckanust nameputensa VPI npu pasgenbHbiX MU3MEPEHNUsX C UCNONb30BaHNEM TEX e TUMNoB
[ETEKTOPOB.
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Mpunoxexue F
(cnpaBo4Hoe)

O6ocHoBaHMe MeTOAOB n3MmepeHunn WPMN Ha nopTtax CBA3un

F.1 Hopmbi

Hopmbl Hanpsxerus v Toka NPl Ha nopTax CBsav ycTaHOBMEHb! ANA CYMMapHOro obLwero HeCMMMETPUYHOrO non-
HOroO CONpOTUBIIEHWS, MOAYnb koToporo paeeH 150 Om, npeacTaenstoLwero coboit Harpyaky nopra, CBA3aHHOrO BO Bpemsi
M3MepeHuin ¢ nogkniodaembiM obopyaosaHuem. Takoe HOpMUpoBaHWEe HeOBXoAMMO ANs NonyyYeHus BOCNPOU3BOAUMBIX
pe3ynsTaTtoB U3MepeHuii He3aBUCUMO OT HeonpeaeneHHoro obLIero HECUMMETPUYHOTO NMOMHOTO COMPOTUBNEHUA Ha Mop-
Tax nogkniovaemoro obopynosanus u UO.

B obuwem cnyyae cymmapHoe oblyee HeCUMMETPUYHOE MOMHOE conpoTusneHue, kotopoe MO «BuauT» Ha nopre,
CBfiI3aHHOM C nogknioyaembim oB6opyaoBaHUeM, He MOXET MMEeTb ONpeneneHHOro 3Ha4YeHus, ecrnn He WUCNoNb3yeTcs
YCP/3MNCC. Hanpumep, ecnu MO pacnonoXeHo BHe 3KpaHUPOBAHHOTO UCNbITaTeIbHOro nomMelleHus, obllee HecuMmme-
TPU4HOE NnonHoe conpoTueneHue ans nopta caaaun MO moxeT BbITh OnpeaeneHo Kak ConpoTUBNeHUe NPOXOAHOro unsTpa
Mexay U3MepUTENbHON YCTaHOBKOW M OKpyxatowien obctaHoskon. Punetp Tuna N umeet Hu3koe obliee HeCUMMETpUY-
HOe NnonHoe ConpoTUBneHue, Toraa Kak unstp Tuna T MeeT BbiCoKoe obLiee HeCUMMETPUYHOE NONHOE CONPOTUBIEHNE.

He cywecteyet YCP/AMNCC ans Bcex Tunoe kabenen, ucnonbayemeix OUT. Moatomy AomkHe! 6bITb NpeaycMoTpe-
Hbl anbTEPHATUBHbIE METOALI UCNbITaHUA, Npu koTopbix YCP/3MCC He ucnonbaytoTcs.

Mpu namepenmsix UPIM Ha nopte cesisu k nopty MO noacoeaunHseTcs Tonbko oavH kabenb, Kak nokasaHo Ha pu-
cyHkax C.1—C.4 npunoxennsa C. O6biuHo B MO nmetotcs n apyrue noptel. B 6onblmkcTee cnyyaes VO nogknioyeHo K
anekTpu4yeckon cetu. ObLiee HECUMMETPUYHOE COMPOTUBNEHUE APYrx COEAUHEHWI (BKINIOHas BO3MOXHOE COeIMHEHIE C
3a3eMneHneM), a TaKkKe Hanuune Unu oTCyTCTBUE ITUX COEAUHEHWUIA BO BPEMSA UCTbITAHWIA MOTYT 3HAYUTENBHO NOBMNUATL
Ha pesynbraTtbl uamepeHuin. B yacTHocTH, ato oTHocuTes kK MO HeGonblimx pasmepos. CnegoBartenbHo, obliee Hecum-
METPUYHOE CONPOTUBIEHUE OPYTUX COEAUHEHWUI [OMKHO BbiTh 3athuKCUpPOBaHO BO BPEMS UCTbITaHuih o6opyaoBaHus He-
BonbLumx pasmepos. Kpome UCNbITYEMOro nopra A40CTaTOYHO NOAKNIOYMTL XOTA Obl K ABYM AONONHUTENLHLIM MOPTaM Ha-
rpy3ku, umelowme obee HecummeTpuyHoe conpotusnenne 150 Om. [ina atux yenen moryT 6biTb ucnons3osansl AMCC
unm YCP ¢ nopToM UamepeHus pagno4acToTHOTO HanpsikeHus, HarpyXeHHbIM conpoTusenexsuemM 50 Om.

YCP, npumeHsieMble C HE3KPaHUPOBAHHLIMU CUMMETPUYHBIMW Napamu, TakkKe AOMKHbI UMWTUPOBATL 3aTyxaHue
NpoAonbHOTO nepexoaa, TuNu4Hoe Ans kabeneit camow HU3KOW KaTeropuv (Hauxyawee 3[1M1), onpegeneHHbIX ANA uc-
nbiTyemMoro noprta ceasn. BeegeHue atoro TpeboBaHnsa 06bACHAETCH TEM, 4TO HeoBXoaAMMO yuuTbiBaTh NpeobpasosaHue
Mone3Horo CUMMETPUYHOIO CUrHana B 0BLLMIA HECUMMETPUYHBINA CUrHAas, KOTOPbIA MOXET yBenuumueatsk uanyyexue VPT
npu npumeHeHun MO B peanbHbiX ycrnoBusax. ACUMMETPUA OTHocUTenbHO 3emnu Beoautcst B AMNCC HamepeHHo, YTobbl
nony4utsb 3aaaHHoe 3Havexue 3M1MN. Beogumasn B AMCC acuMMETpUsi OTHOCUTENLHO 3EMMU MOXET YCUNUTL UNU UCKNIO-
ynTb acummetpuio NO. [Ina onpeaeneHns MakcuManbHON 3MUCCUU NOMEX U ONTUMU3aLMN NOBTOPAEMOCTU UCTIbITaHUN
npeaycMaTpuBatoT NOBTOPHbIE UCMbITaHWs ¢ 3aaaHHbiM 3111 1 BBEAeHVeM acUMMETPUM B KaXA0M NpoBoae CUMMETPUY-
HOW napsl npu ucnone3osalum 3MNCC, cooTeeTcTaytoLero TpebosaHunam 9.6.2.

MockonbKy acuMMeTpus B KaXA0W CUMMETPUYHON nape cnocobCTByeT yBENMUYEHUIO 3MUCCUM KOHAYKTUBHBIX UPTT,
Heo6X0AVMMO y4UTLIBaTL BCE KOMBMHALMM acCUMMETPUM ANS BCEX CUMMETPUYHBIX Nap.

[ns ogHOM CUMMETPUYHOW Napbl yKa3aHHOe BNUAHUE He3HauYMTeNnbHO, Tak Kak Asa NpoBoAa MAayT B NPOTUBONONOX-
HblX HanpaeneHuax. [na AByX CUMMETPUYHBIX Nap YMCno KoMBuHaumin Harpyaku, snusowmx Ha 301 (1. e. koHdUrypauwi
npu ucnbiTaHuax) coctaensier 4. [Ins YeTbipex CUMMETPUYHBIX Nap YvMcno kombuHauui Boapactaer go 16. Yyer ykasaH-
HbIX KOMBWHaUUIA 3HAYUTENbHO BNUSIET HA BpeMs UCNbITaHui. [py 3TOM UCNbITaHUS AOMKHBLI NPOBOAUTLCS C 0cobon
TLATENbHOCTBLIO U COOTBETCTBYIOWUM 06pa3oM AOKYMEHTMPOBATLCS.

MopT namepeHua paguovacTtoTHoro HanpsbkeHuss YCP/3AMNCC, He noakntoveHHbid K uameputenio VPT1, aomxeH
6bITb Harpy»xeH Ha conpotusnenue 50 Om.

CBoaHble cBeAeHusi O NpenMyLLecTBax U HegocTaTkax METOAOB U3MepeHus oBLLEero HeCUMMETPUYHOTO Hanpske-
Hus WP, ykasaHHbix B npunoxexun C, npusegeHs! B Tabnuue F.1.
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Tabnuuya F.1— lNpeumyliecrsa n HeAOCTaTKW METOAOB U3MEPEHUI, YCTaHOBMNEHHbIX B Npunoxexuu C

€CNU B Hanmu4yum UMeKTcs
3MNCC/YCP, cootBeTCTBYyIO-
lMe yCTaHOBMEHHbIM Tpe-
BboBaHuAM).

[OomkHo ©biTb  U3BECTHO
N NPUHUMATBLCS B pacyer
3Havexue 3MMM1.

YCP [OomKHO COOTBETCTBO-
BaTb MUHUMaNLHOMY 3Ha-
yenuio 3N ansa ucnbiTye-
moro Tuna kabens

NAUUN C IKPAHUPOBAHHOTO
kabens). Bceraa npumens-
eTCH C 3KPaHUPOBaHHbLIMU
kabenamu.

OGecneynBaer manyw He-
onpeaeneHHocTb u3mepe-
HUA anst Bonee BbICOKUX
yacTor

MeTtog
noC.1.1 no C.1.2 noC.1.3 noC.1.4
Mpeumyuiectea
ObecneynBaer HaumeHb- | He Tpebyer Bmewartens- | He Tpebyer Bmewartens- | He Tpebyer Bmelwwarens-
WY  HEeonpeAeneHHOCTb | CTBa B KOHCTPYKUMIO (32 UC- | CTBa B KOHCTPYKUWIO. CTBA B KOHCTPYKLMIO.
M3MepeHuin  (NpuMeHuM, | KniodeHuem yaanexuus uso- | MpumeHum Bo Beex cnyvasx. | Manas HeonpeaeneHHoCTb

Her HepooueHku pesynsra-
TOB (OUEHKa Hawxyawero
cnyyas)

n3MepeHnin (ecnu 3Have-
Hue Z, Ha pucyHkax F.1 u
F.2 moxet bbiTb NpyBEAEHO
0o (150 + 20) Om

Hepocrartku

HenpumeHnum BO Bcex cny-
Yasx (Heobxogumbl COOT-
serctaylowme SMCC/YCP).
Heobxoaumo Bmewartens-
CTBO B KOHCTPyKUMIO (noa-
KIOMEHUE COOTBETCTBYIO-
wmx kabenen).

Onsi kaxgoro Tuna kabe-
na Heobxoaum OTAEnbHbLIN
3MNCC unu YCP (B peayrb-
Tate HeobxoauMo WMETb
Gonblioe u4YuCcno pasnuy-
Heix AMNCC un YCP).
OtcyTcTBYyeT passsiska OT
CUMMETPUYHbIX CUrHanoBs,
co3pasaemsbix MO

Ha o4eHb HU3KUX YacToTax
(meHee 1 MI'y) Bo3pacraer
HeonpeaeneHHocTL uame-
PEHUMA.

Heobxogumo  Hapywutb
nzonaumio kabens.
MoHwkeHHas passsAska OT
nomex, cosnasaembix 10O
(no cpaBHenuto ¢ C.1.1)

BoamoxHa nepeoueHka pe-
3yneTaTtoB, €Cnu 3HavyeHue
Z, 3Ha4UTeNbHO MeHbLe
150 Om.

YBenuyusaetcs Heonpege-
NEHHOCTb U3MEepeHun ans
HEKOTOpPbIX  3KCTpemanb-
HbIX YCNOBWUW 4acToT U CO-
NPOTUBNEHWUNA.
OTtcyTcTByeT passsska OT
nomex, cosgasaembix MO
(no cpasHenuto ¢ C.1.1).
OtcyTcTBYeT  BO3MOXHOCTH
oueHuTb yposeHb UPT, Boa-
HUKaWKUx B  pesynbrare
npeobpasoBaHus  cUMMe-
TPUYHOro curkana ua-aa 3[M
B kabene cetu, k kotopoi By-
net nogcoeaunHaTtses MO

He moxeT npumeHATLCS BO
BCEX Cnyyasx.

3aHumaeT MHOro Bpeme-
HW (MHOMBMOyanbHas noa-
CTpoViKa (heppuTOB ANs Kax-
01 4acTOTbl U3MEPEHUSl).
OTtcyTcTBYyeT passAska oT
nomex, cosgasaembix 10
(no cpasHenuio ¢ C.1.1).
OTcyTcTBYET BO3MOXHOCTD
oueHuTb ypoBeHb WPT],
BO3HUKAKOWMX B pesynsra-
Te npeobpasoBaHns CUM-
METPUYHOro CurHana us-aa
30N B kabene cety, K KOTO-
pon 6yaet NOACOeAUHSThL-
ca U0

F.2 KombuHauusa 3 TOKOCbLEeMHUKA U EMKOCTHOTO I"IPOSHMKa HanpsXXeHna

MpenmyLecTso meToaa, ycraHoeneHnHoro B C.1.3, 3aknio4aeTcs B TOM, YTO OH He TpebyeT BMeLuaTenscTea B KOH-
CTPYyKUMi0 Ans BCex TunoB kabenen. OgHako ecnu oblee HecuMMeTpuyHOEe conpoTusnerue, cosaasaemoe MO gnsa nopta
MO, He paBHo 150 Om, TO ucnonb3osanve metoda no C.1.3 06bIYHO NPUBOAUT K 3a@BbiLLEHHBIM pe3ynbratamMm U3MepEeHUi
WPTT, HO HUKOrAa He K 3aHMKEHHBIM (HauxyaLuia cnyyan oueHKu nomex).

F.3 OCHOBHbIE NONOXEHUS NO KOHCTPYKUMW EMKOCTHOIO NPOOHMKA HanpsXeHus

MpumeHeHWe eMKOCTHOro NpPoBHUKA HanpsKeHUs ANs uamepeHus obLiero HecuMMeTpuyHoro Hanpsbxkenus UPTI
nokasaHo Ha pucyHke C.3. CywecTsyioT iBa NOAXOAA K KOHCTPYKUMU EMKOCTHOro NpoBHuka Hanpsbkexus. [na nioboro na
HUX NMpY HanW4MK o6LLEero HECUMMETPUYHOTO MOMHOTO conpoTuBneHus, pasHoro 150 OM, eMKOCTb NPoBHWKa HanpsHKeHUs,
yCTaHOBMNEHHOro Ha kabene, coeguHeHHom ¢ noptom MO, ByaeT aBnNaTLCA napannenbHon Harpy3kow No OTHOLLEHWUIO K
obLemMmy HecUMMETpPUYHOMY NoNHOMY conpoTusneHuto 150 Om.

EmkocTe npoBHuka no oTHoweHuio k kabenio, nogcoeamHeHHomy K nopty MO, gomkHa BbiTe NpubnuanTensHo pas-

Ha 5 nd.

MepBblt NOAX0A K KOHCTPYKUMM EMKOCTHOrO NpoBHUKa HanpshkeHus npeanonaraet cosgaHve npobHuka B kaye-
cTBe ycTpoicTea, paboTa KOTOpPOro OCHOBaHa Ha MCMONb30BaHWU (PU3MYECKOro yaaneHus oT kabensi, noacoeauHeH-
Horo k nopty MO, ansa nonyyeHus Harpydkm meHee 5 nd. 3TOT TUN €MKOCTHOTO NPOBHWUKA HanpsKeHWsi NPUBEAEH B
rOCT 30805.16.1.2—2013, nyHkm 5.2.2.
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BTopoi noaxoa K KOHCTPYKUMM EMKOCTHOTO NPOGHUKa HanpsiKeHUs UCMNONb3yeT EMKOCTHOE YCTPOMCTBO CBA3M, KO-
TOpoe MakcumanbHO npubnuwkeHo k kabento, nogcoeamHeHHoMy K nopty MO (dakTuyecku 310 yCTPOMUCTBO HaxoavTcs
B (huanyeckom KoHTakTe C usonsuuen kabens). CtaHgapTHeIN ocuunnorpaduyeckuii NPOBHUK HanpsKeHUs ConpoTUB-
neHuem Gonee 10 MoM 1 emkocTbio MeHee 5 nd ycTaHaBNUBalT NOCNEAoBaTENbHO C EMKOCTHbIM YCTPOMCTBOM CBS3W.
TeopeTu4ecku Ha eMKOCTb NpoBHUKA No OTHOLEHWIO K kabenio, nogcoeauHeHHoMy k nopty MO, eMKOCTHOe YCTPOMCTBO
CBS13U He JOMKHO OKa3sbiBaTb BNUAHUA. Ha npakTuke u3-3a (husanyecknx paamepos eMKOCTHOrO YCTPOWCTBA CBA3W napan-
nenbHO C eMKOCTbLI0 NPOBHMKa BO3HWUKAET 3HaYMTENbHAA NapasuTHan eMKoCTb. B aTom cnyyae oblas eMKoCTb Harpysku
bynet Gonblue emkocTu NpobHuka, n TpeboBaHne UMeTb napannensHyo Harpyaky meHee 5 n® He ByaeT BbinonHeHo.
Mpu ncnonb3oBaHWM 3TOFO METOAA EMKOCTb Harpy3ku Heobxoaumo nposepsTh uamepeHusimu. EMKocTb Harpyaku onpe-
[EensiioT u3MepuTeneM eMKoCTH, KOTopbivi gomkeH pabotatk B nonoce yactot ot 150 My go 30 MINy. EMKoCTb Harpy3aku
13MepsIoT mexay kabenem, coeamHeHHbIM ¢ noptom MO (Bce npoBoaa kabens CoeanHaIoTCS BMECTE B TOYKE COeANHEHUS
C uameputenem), v nnacTuHon 3asemnenusi. Npy namepeHusx eMKOCTU Harpy3ku AOMKEH UCMONb30BaThCs TOT XKe TuM
kabens, YTo 1 NPV U3MEepeHnn KOHAYKTUBHbIX VPTT.

MpumeyaHue — HeonpegeneHHOCTb U3aMepeHun ByaeT HaumeHbluen, ecnu anuHa kabens mexay MO u NO
mexee 1,25 m. Mpwu Gonblmx AnuHax kabenei moryT 06pa3oBaTbCA CTOAYME BOMHBI, OKa3biBaloLMe HeraTMUBHOE BNUSHWE
Ha U3MEPEHUSI HanpsKeHUs U ToKa.

F.4 KOMOMHMpOBaHMe HOPM HaNPKEeHUA U TOKa

Ecnu cymmapHoe obuliee HecuMMeETpU4HOE MonHoe conpoTusrneHve He pasHo 150 Om, npoBoAwUTb M3MepeHWs
TOMBKO HanNpPsHKEHUSt UNWU CWUMbl TOKa W3-32 3HAYMTENBLHOW HEonpeaeneHHoCTU U3MepeHuit, obycnoBneHHon HeussecT-
HbIMU OBLLMMU HECUMMETPUYHBLIMW CONPOTUBNEHUAMN, He fonyckaeTcs. OAHAKo ecrnu U3MEpPSIoT U HanpskeHue, U cuny
TOKa Npy OQHOBPEMEHHOM MPUMEHEHWUM HOPM HaNPsSHKEHUS U CUIbl TOKA, TO B peaynbTarte nofy4aloT OLEHKY Hauxyalero
cny4as aMUccUm Nomex, paccmaTpuBaemoro HXe.

OcHoBHasi cxema u3amMepeHuin, NPUMEHUTENBHO K KOTOPOW YCTaHOBMEHbI HOPMbl 0BLLEr0 HECUMMETPUYHOTO Hanps-
xeHus n Toka UPT1, npuBeaeHa Ha pucyHke F.1. 31a cxema ABNSAETCs aTanoHHOW, B OTHOLLEHWM KOTOPOW yCTaHaBNMBaloT-
CA HanpsXeHUa U cunbl Toka. CxemMbl N0OLIX M3MEPEHWIA CPaBHUBAIOT C 3TON CXEMOW.

uo 1 StarnoHHoe uamepeHue
z, | L =150 Om
2 :
u

MO — ucnbityemoe obopyaosanue; Z, — obuiee HecummeTpuyHoe rnonHoe conpotusnexve NO; U, — Hanpsxerne uctodxuka WP,
U — obuee HecummeTpuiHoe Hanpsxkenue UPTT Ha nopte cBsisn; | — obymin HecummeTpuuHbii Tok P Ha nopTte cesian;
Z, — oblee HECUMMETPUYHOE MOMHOE COMPOTUBNEHUE Harpy3ku

PucyHok F.1 — OcHoBHasi cxema pacCMOTPEeHUsi HOPM MpU 3a71aHHOM 3HaYeHuUK 0BLLIero HECUMMETPUYHOTO
NOMNHOro ConNpoTuBNeHnus, pasHom 150 Om

3HaueHue Z, aBnaeTcs Hem3BecTHbIM napameTpoM MO, 3HaueHne Z, pasHo 150 OM npu 3TanoHHOM U3MepeHuu.

Ecnu namepenuns nposoasT 6e3 onpegenenunsa o6LLero HeCMMMETPUYHOTO NONHOTO CONPOTUBMEHUS!, NOAKNIYaeMo-
ro k O, ncnosbayloT ynpoLUeHHyIo CXxemy, NpeacTasneHHyio Ha pucyHke F.2, rie obliee HecuMMETpUYHOe MoHoe conpo-
TuBneHue Z, onpegenserca MO u moxet umets noboe 3HayeHue. Takum obpasom, Z, u Z, saensaiotcs B obliem cnydyae
HEeW3BECTHLIMY NapameTpamu U3MepeHun.
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u

MO — uernbiTyemoe obopyaosaHue; MO — nogknioyaemoe obopyaosatue; Z, — obluee HecummeTpuyHoe nonHoe conpotusnexve U0O;
U, — HanpsixeHue uctouHuka UPTT; U — obuiee HecummeTtpuuHoe Hanpskenne UPTT Ha nopTe ceaau; | — 0Bl HECUMMETPUYHBIA
Tok UPIM Ha nopre cenAau; Z, — obliee HeCUMMeTpUUHoe nonHoe conpotusnexue MO

PucyHok F.2 — OcHoBHasa cxema npoBeaeHnsi U3aMepeHuin Npu Hen3BecTHOM 0bLLEeM HECUMMETPUYHOM
MOMHOM COMPOTUBIIEHUM

Ecnu namepeHus npoBoasT no cxeme, NpUBEeAEHHOW Ha pucyHke F.1, HOpMa cunbl Toka U HOpMa HanpskeHus
[OMKHbI BbiTh 9KBUBaNEHTHb!. OTHOLLUEHME MEeXAY HanpshxeHueM 1 cunow Toka scerga 6yaer cocrasnsate 150 Om, u ans
onpegeneHns COOTBETCTBUA HOPME MOXHO UCMONb30BaTh Nioboe 13 aHaveHnin. Ecnu 3aHayenue Z, He pasHo 150 Om, ato
COOTHOLLEHUE HE BbINOMHAETCA (CM. pUCYHOK F.2).

BaxHO 0TMETUTb, YTO NapameTp, OnpeaensioLLMii COOTBETCTBUE HOPME, He ABNAETCA UCXOAHLIM HanpsxeHnem U,
Wamepenue Hanpskenns VIPTT npoBoguTCs Ha CTaHaapTHOM conpoTuenernn Z, (150 Om) u 3aBucut oT 3Ha4eHun Z1, Z,
n U. 3HaveHne HopMbl MOXET BbiTb cobnioneHo, ecnu MO umeeT BbICOKOe conpoTuenexne Z, u 60nblioe 3HauyeHue uc-
XOAHOro HanpsbkeHus Uy Wnn HU3Koe conpoTueneHue Z, n manoe 3Havexue U,. B obliem crnyyae, NnpeacTasneHHoM Ha
pucyHke F.2, ecnu He onpegeneHo aHaveHue Z,, M1aMepuTb TOYHOE 3HadeHue HanpsxeHua VNPT HeBoaMOoXHO. Mockonbky
3HadeHua Z, n Uy He onpepeneHbl, HEBO3MOXHO BbMMCANTL HanpshkeHne VIPTT, naxe ecnv u3BecTHO 3HadeHue Z, (3-
MEpPEHO UNU BbIYUCNEHO C y4eToM 3HadeHuin | u U). Hanpumep, ecnu ans MO ¢ ypoBHEM 3MUCCUM NOMEX, NPEBbLILLIAIOLLUM
HOPMY, U3MEpPAIOT HanpsKeHUe B YCTAHOBKE C HU3KUM 3HaveHueMm Z, (Z, < 150 Om) Ha ctopoHe OC, MOXHO cuuTaTh, 4TO
MO cootsetctayet Hopme. Ecnu ans Toro xe NO u3amMepsitoT TOK B yCTAHOBKE C BbICOKAM 3Ha4€HUeM ConpoTuenenus Z,
(Hanpumep, ¢ NpUMeHeHUeEM heppUToB), TaKKe MOXHO cuuTaTth, 4To MO COOTBETCTBYET HOPME.

OpHako ecnu HopMy Toka U Hopmy HanpsbxkeHus UPTT npumeHsioT ogHoBpemeHHo, To ana MO ¢ nosbileHHbIM
YPOBHEM amuccuu nomex ecerda 6yaeT ycTaHoBneHo npesbilleHne nMbo HopMbt Toka (ecrm Z, < 150 Om), nubo Hopmbl
Hanpshkexus (ecnu Z, > 150 Om).

Ecnu obuiee HeCMMMETPUYHOE NOSIHOE CONPOTUBNEHWE noaknioyaemoro obopyaosaHus Z, He pasHo 150 Om, go-
nyckaetca MO, npu uamepeHusx cooTeeTcTBoBasLiee Hopmam npu Z, = 150 Om, cuutath HecooTeeTcTByloWmMM. OaHako
MO, He cooTBeTCTBYIOLEE HOPMAaM, HU NPU Kakux YCroBUsiX He MOXET BbiTb npuHaTo. CnegoBartensHo, UsMepeHue B co-
orBeTcTBUM C C.1.3 ABNAETCA OLEHKON HauxyaLwero cny4as noMexoammccuu.

F.5 BoipaBHMBaHue o6Lero HECUMMETPUYHOIO NOMTHOro CONPOTUBIEHUS C NOMOLLIO (heppUTOB

B HekoTopbIx cny4asx (ecnu obliee HECUMMETPUYHOE NONHOE ConpoTUBNeHUe, npeaoctasnsemoe MO, 3aseqo-
Mo meHee 150 OM) MOXHO BbIPOBHATL CONPOTUBNEHWE, fobaenas geppuThbl kK kabento, nogcoeguHerHomy k nopty UO.
B cootsetctBun ¢ C.1.4 Heobxoaumo npoBoanTbL 3MepeHus obLLero HECUMMETPUYHOIO CONPOTUBNEHUS U ero Bbipas-
HUBaHWE C NOMOLLbLIO (heppUTOB Ha KaXAOW YacToTe M3MEPEHUIA A0 Tex nop, noka obuiee HeCUMMETPUYHOE CONPOTMB-
neHue He 6yaet paeHo (150 + 20) Om. HacTosiwmii MeToa ABNAETCA A0BOMbHO CNOXHBIM U TpebyeT MHOro BpeMeHn npu
UCnonbL30BaHUM BO BCel nonoce uamepexun. Ecnm oblyee HecuMMeTpuyHoe NonHoe conpoTueneHne Ha cropore NO
u3aHayanbHo npesbiwaet 150 Om, BLIpOBHATL ObLEee HECUMMETPUYHOE NONHOe conpoTuBneHune K aHavexHuio 150 Om
pobaenexHnem eppuToB UNU U3MeHeHeM nonoxenus epputos aAns vactot Huxke 30 MMy He npeacTaenseTcs BO3-
MOXHBIM.

F.6 TpeboBaHus, npegbABnNsAeMbie K hepputam

UcnbiTatensHas ycTaHoBKa Ans Mamepenusi o6Liero HECUMMETPUYHONO Toka U OBLEro HECUMMETPUYHOIO Ha-
npskennsa VPT gns akpaHnpoBaHHbIX KoakcuanbHbiX Kabenew npueeaeHa Ha pucyHke C.2. Peanctop conpotusneHvem
150 Om pomkeH BbiTh MOAKMIOYEH MeXAy 3KPaHOM KOaKCManbHOro kabens v nnacTUHOWM 3a3eMIeHusl, Kak nokasaHo Ha
pucyHke C.2. ®eppuThbl yCTaHaBNMBAKOT Ha KoakcuansHom kabene mexay conpotueneHvem 150 Om 1 nogkntovaembim
obopynosaHvem. Huxe npuBeaeHsl hyHKUMOHanbHbIe TpeboBaHusa K epputam, KoTopbie Heobxoaumo cobniogate Ans
cooTseTcTBUS TpeboBaHuAM, yctaHoBrneHHbIM B C.1.2. MMonHbie CONPOTUBNEHWS 3MEMEHTOB UCNbITATENbHOW YCTaHOBKMY,
npeacTtasneHHbiX Ha pucyHke C.2, npuBeaeHsl Ha pucyHke F.3.
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3KkpaH koakcuansHoro kabensi

1o no
Zoutem | __ fm Zaecm
v 150 Om Vv
eutcm (akpaH kabens — aemns) aecm

Voutem — OBLLEE HeCcUMMeTpUYHOE HanpskeHue VIPT, coanasaemoe UO; Z, . — obLuee HecummeTpuyHoe nonHoe conpotuenexue VO,
Vaeem — Obliee HecummeTpuiHoe Hanpsxkerve UPT, coanasaemoe MO; Z,, ... — oblee HecummeTpuyHoe nonHoe conpotusneHue MNo;

24, 1ite — NOMHOE CONpOTMBNEHUe heppuTos
PucyHok F.3 — lNMonHble conpoTuBneHus anemeHTos (cM. pucyHok C.2)

B C.1.2 ycraHoBneHo, 4To heppuThbli A0MKHLI 0BecneynsaTh BLICOKOE CONpOTUBEHUE, ¢ Tem 4YTobbl obliee He-
CMMMETPUYHOE COMpOTUBIIEHUE Cnpasa oT peaucTopa conpoTtuenernem 150 OM Gbino gocTaTouHo BonblwmuM 4ns UCKNIo-
YEHUs ero BNUSHUSA Ha pesysbTarthl U3MepeHuin. 3TO CONpPOTUBIEHUE NPEeACTaBeHo Ha pucyHke F.3 KoMGUHUPOBaHHbLIM
MOMHbLIM CONPOTUBNEHUEM, 06pa3oBaHHbIM Zg, o U Z0cm-
KombuHuposaHHoe conpoTtuenenne Zg, u. W Z, .., He AOMKHO YMeHblUaTh Harpysky, Co3fiaBsaemylo pe3ucTopom
conpotuenenvem 150 Om. [lonyck ans obuwero conpotueneHuns 150 OM ycTtaHOBNEH B HAcTOsILLEM CTaHAapTe U paeeH
+ 20 Om 8 nonoce 4actor ot 0,15 o 30 MI'y. CnegosarensHo, obuiee nocnegosarensHoe conpoTusnesne Zy wo v Z o m
napannesnbHo ¢ pesucTopom conpotvenernem 150 Om gomxkHo BbiTb He meHee 130 OM, He3aBUCUMO OT 3HaYeHUA Z ...

[ns onpepeneHus xapakTepUCTUK CONPOTUBAEHUS AOCTATOMHO PACCMOTPETh TONLKO ABa cnyyas: Z, ... — pasom-
KHyTas uenb U Z,, ... — UEernb KOPOTKOro 3amblkaHus. Ecnv MoryT GbiTe BbiGpaHbl heppuThl, COOTBETCTBYIOLME 3TUM
TpeboBaHuaMm, To NpuHUMaloT nboe 3HadeHne Z ..

Cnyvait 1: Z,,.,, — Pa3oMKHyTasi Lenb

Kom6uHuposaHHoe nocnefosatensHoe ConpoTuenenne Zp, . U Z ..., ABNAETCA OTKPbITOI Uenbio. ConpoTuene-
HUe OTKPLITOW Lieny napannensHo ¢ conpotusneHuemM 150 Om pasHo 150 Om. Conpotusnenve Zg,, i, MOXET UMETb Mo~
Goe sHa4eHue.

Cnyvain 2: Z,,,,, — Uenb KOPOTKOTO 3amblikaHus

KombuHupoBaHHoe nocneaoBaresisHoe CoNpOTUBNEHNE Zp, o W Z 00 PABHO Zp, . 3HaYEHUE Zpy, o NAPAnnens-
HO C peaucTopom conpoTusnexvem 150 OM fomkHO BbiTb He MeHee 130 Om. [ing BbiuUCNEHUA 3Haverus Zg, .. NpuMe-

HAKOT BblpaXeHue
(1502 017ige)/(150 OM + Zpo, 40 ) 2 130 Om. (F1)

3Havenne Zy,, 4, 6ynet pasHo 1000 OM. 310 3HaUUT, 4TO heppuThl, BbIBpaHHbIE AMNs 3TOro cnyyas, AOMKHLI UMETb
conpotusnenve 1000 Om B nonoce yacrtor ot 0,15 go 30 MI'u. [Ins KOHKPETHOro KoMnnekTa heppuToB MUHUManNbHOE
VHOYKTUBHOE conpoTtuenexune jwl umeet mecto Ha yactore 0,15 MIu.

KombuHupys aBa onucaHHble Bbile Cny4yas, MOXHO cAenaTth BbIBOA, YTO YCNOBUS KOPOTKOrO 3aMblKaHWA Ha va-
ctote 0,15 My yctaHaBnuBaloT MUHMMAanbHble TpeboBaHusA k conpoTuenennto depputoB. MpurogHsl nobbie geppuTobl,
obecneyunsatowue conpoTueneHue bonblue ykazaHHOro aHayeHus B nonoce Yactot ot 0,15 ao 30 My,

[ns onpeaeneHuns NpUrogHOCTU heppuToB K NPUMEHEHWIO NP U3MEePeHUM 0BLLIEro HECUMMETPUYHOTO HanpPsKeHUa U
obero HecummeTpuyHoro Toka UIMP B cooTBeTCTBUM C Nnpunoxesem C MoXeT ObiTb MPUMEHeHa UcnbiTaTenbHasn yCTaHoB-
Ka, npuBeaeHHasn Ha pucyHke F.4. ViamepeHus nonHoro ConpoTMBNEHUS NPOBOAAT NMMBO C NPpUMEHEHWEM U3MEPUTENS Mos-
HbIX CONPOTUBNEHUIA, NMMBO OTAENBbHLIMU U3MEPEHUAMU CUNbl TOKa U HanpskeHus | n V cooTBeTcTBEHHO (CM. pucyHok F.4)
1 BbI4MCNEHNEM 3HAYEHWA NMOTNHOro ConpoTuBNeHus. [locTatouHo n3mepsTh conpoTuenexus Ha Yactore 0,15 MIu. OgHako
)enaTtenbHo Taloke M3MepUTL CONpoTUBNEHKe BO Beel nonoce Yactot ot 0,15 go 30 My, 4tobbl ybeauTsesa B TOM, YTO na-
pa3vTHan eMKOCTb, CBA3aHHas ¢ hepputaMu 1 koakcuanbHbiM kabenem, He yxyalwaeT conpoTusnexue deppura.

MpakTuyeckme n3MepeHus NokasbiBatoT, YTO HeoBXoaUMOoe NonHoe ConpoTUBIIEHNE HE MOXET ObiTb NOMy4YeHo npu
UCNONb30BaHUU EAUHUYHOTO (heppUTOBOrO Topomaa. [N UCKINIOYEHNS BANAHWA NapasuTHON EMKOCTU Ha COMNpOTUBNEHWE
heppuToB HEOBXOAUMO NPUMEHEHNE HECKOMBKUX TOPOMAANbHbLIX CEPAEYHUKOB.

B nabopatopHbix ycnosusix Gbina npakTu4ecku npoaeMoHCTPUpOBaHa BO3MOXHOCTb NOMyYeHus Xenaemoro non-
HOrO COMPOTUBMEHWA Ha NoBbIX YacToTax.
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PrcyHok F.4 — YcTaHoBKa 419 M3MepeHus NOHOro ConpoTMBAeHUs pesuctopa 150 Om u thepprtoB
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Mpunoxexue G
(cnpaBoyHoe)

Pexumbl hyHkunoHnposaHus OUT HeKoTOpbLIX BUAOB NPU UCTLITAHUAX

G.1 ®yHKUMOHUPOBaHUE YCTPOWUCTB BMU3YanbHOro oTobpaxeHuns

Ecnu WO BkntovaeT B cebs BU3yanbHbI AUCTINEN UM MOHUTOP, NPUMEHSIIOT cneaylolive npasuna:

- OpraH ynpaBneHns KOHTPACTHOCTLIO YCTAHABNMBAIOT HA MaKCUMYM;

- OpraH ynpaeneHusi ApKOCTbIO YCTaHaBNUBAIOT HA MaKCUMYM UNW, ECNU raleHne pactpa NpoUCXoanT Npu APKOCTU
MeHbLUEe MaKCuManbHOW, Ha 310 3HaYeHue ralleHusa pacTpa;

- ANSA UBETHbIX MOHUTOPOB UCMONb3YIOT Benblie BykBbl Ha YepHOM (hOHE ANA NpeacTaBneHus BCex LIBETOB;

- BbIBupatoT (ecnv Bo3MOXHO) Haubonblumin yposeHs VPN npu nogaye nonoXxuTensHoro unv oTpuuaTenbHoro Bu-
neocurHana;

- YCTAHaBMUBAOT pa3Mep CYMBOIIOB U UX YUCIO B CTPOKE Tak, 4ToObl Ha akpaHe oTobpaXkanock HanbonbLuee 4YUucno
CUMBONOB;

- ANSi MOHMTOPOB C rpanyeckMMmn BO3MOXHOCTSIMU Ha 3KpaH BbIBOAUTCA CABUraemas rno BepTUKanu KapTuHka, co-
crosiasi u3 cumeonoB «H». [ins MoHUTOpOB, 06nafaloLmnX TONLKO TEKCTOBbLIMM BO3MOXHOCTSIMU, HA 3KpaH BbIBOAUTCSA
cny4anHbii TekcT. Ecrniv usobpaxenuns aaHHbIX BUAOB NPUMEHUTL HENb3s, UCNOoNb3yIoT TUNOBOW AUCNNEN.

[Mpu BbINONHEHWM BbilLeyKkasaHHbIX npasun MO gomkHO yHKUMOHUPOBATL B pexume, obecnevvsaiollem Hambonb-
wuii yposexb UPTI.

G.2 dyHKUuMoHupoBaHue (hakCMMUNbHbIX annapaTos

dakcMuUnbHbIe annapartbl UCTbITLIBAIOT B COCTOSHUM OXWAAHUS U pexumMax npyema u nepegayv ¢ npumMeHeHuem
TecT-Tabnuubl Ans hakCUMUNBbHBIX NPUEMHUKOB B pexume Havbonee aetansbHOro uaoGpaerMﬂ.

Mpumevanue — [ns BoiaeneHnsa Hanbonbiuero yposHsa NPT moxeT notpeboBatbcs NOBTOpUTL TECT-Tabnuuy
HECKONbLKO pas.

G.3 DyHKUMOHUPOBaHUe TenedOoHHbIX annaparTos

TenedoHHble annapartbl, cnocobHble nepeaaBaTth peveByld UHOPMALMIO C NPUMEHEHUEM LM POBBLIX CUrHanNos,
WCMbITHIBAIOT B COCTOSIHUM OXUAAHWSA U peXuMax npueMa v nepegayun ctaHgapTHOW peveBoit Hhopmauum, yCTaHOBNEH-
HOW Ans TenegoHOMETpUM.
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Mpunoxexue OA
(cnpaBouHoe)

CBefeHUst 0 COOTBETCTBUM CChINOYHbIX MeXrocynapCrBeHHbIX CTaHOapToB
MeXxayHapoaHbIM CTaHgapTam, UCNONMb30BaHHbLIM B Ka4eCTBe CChITOYHbIX
B NPUMEHEeHHOM MeXAYyHapoaAHOM CTaHgapTe

Tabnuuya QA1

O603HaYeHue CCbiNOYHOro CreneHb
MEXrOCYAapCTBEHHOrO CTaHAapTa COOTBETCTBUS O603HaYeHne U HauMeHOBaHUE CCbINOYHOro MeXyHapoAHOro ctaHaapTa
FOCT 14777—76 NEQ IEC 60050-161:1990 «MexayHapoaHbii 3neKTPOTEXHUYECKWIA Cno-
Bapb. [Maea 161. AnekTpomarHWTHas COBMECTUMOCTb»
MOCT 30372—2017 MOD IEC 60050-161:1990 «MexnayHapoaHbi aNeKTPOTEXHUYECKUIA Cro-
Bapb. [Nasa 161. AnekTpomMarHUTHas COBMECTUMOCTb»
FOCT 30804.4.6—2002 MOD IEC 61000-4-6:2003 «3nekrpomarHutHas cosmecTumocTtb (3MC).
Yactb 4-6. MeToabl UCMLITAHUIA U U3MEPEeHVA. YCTONYUBOCTL K KOH-
AYKTUBHBIM NOMEXaM, HaBeAeHHbIM Paano4acTOTHLIMK NONAMMY
MOCT 30805.13—2013 MOD CISPR 13:2001 «3ByKoBble U TENEBU3UOHHBIE NPUEMHUKN U CBA3AH-
(SISPR 13:2006) Hoe ¢ HUMK obopyaoBaHue. XapakTepuctuku paguonomex. Hopmel
METOAb! UBMEPEHUIAY
[OCT 30805.16.1.1—2013 MOD CISPR 16-1-1:2003 «TpeboBanus k annapatype Ans uamepenus pa-
(SISPR 16-1-1:2006) AVONOMEX 1 NOMEXOYCTOMYMBOCTU U MeToAbl naMepeHunin. YacTs 1-1.
Annapatypa Ans M3mMepeHus paguorioMex U NMoMEeXoyCTOWYMBOCTU.
WamepuTenbHasa annaparypa»
FOCT 30805.16.1.2—2013 MOD CISPR 16-1-2:2004 «TpeboBaHus k annapaTtype Ans uamepeHus pa-
(CISPR 16-1-2:2006) AUONoOMEX 1 NOMEXOYCTONYMBOCTU U METOAbI MaMepeHnin. YacTb 1-2.
AnnapaTtypa Ans U3MepeHus paguorioMex U NoMexoyCTOWYMBOCTHM.
BcnomoratenbHoe obopynoBanue. KOHAYKTUBHbBIE paauonoMexuy»
MOCT 30805.16.1.4—2013 MOD CISPR 16-1-4:2004 «TpeboBaHusa K annapatype Ons M3amMepeHus pa-
(CISPR 16-1-4:2007) AvonomMex 1 NOMEeXoyCTONYUBOCTU U MeToAbl naMepeHuin. Yactb 1-4.
Annapartypa Ans M3MepeHus pagvonoMex U NOMEeXOyCTONYMBOCTH.
BcnomoratensHoe ob6opyaosaHue. Manyyaemble paguonomexmny
MOCT 30805.16.2.1—2013 MOD CISPR 16-2-1:2005 «TpeboBaHusa k annapatype ANs U3aMepeHus pa-
(CISPR 16-2-1:2005) AVOMNOMEX 1 MOMEXOYCTOMHMBOCTM U METOAbI M3MepeHnin. YacTs 2-1.
MeToab! namepeHuin paguonomex U noMmexoycrondmnsoctu. Mamepe-
HWE KOHAYKTUBHBLIX paavonomex»
FOCT 30805.16.2.3—2013 MOD CISPR 16-2-3:2006 «TpeboaHus k annapartype Ans uamepeHusi pa-
(CISPR 16-2-3:2006) AMONOMEX 1 NOMEXOYCTONYMBOCTU U MeTOoAbL! namepeHun. Yacts 2-3.
MeToabl namepeHuin paauonomex 1 nomMexoyctonymsocTu. Mamepe-
HWe U3nyyaembiX paguonomex»
MOCT 30805.16.4.2—2013 MOD CISPR 16-4-2:2003 «TpebosaHus k annapartype Ans uaMepeHusi pa-
(CISPR 16-4-2:2003) AVIONOMEX ¥ NOMEX0YCTOMYUBOCTU U METOAbI U3MepeHuin. YacTs 4-2.
HeonpeaeneHHocTH, CTaTUCTUKa U MOAenuMpoBaHue HopMm. Heonpe-
[eneHHOCTb uamepeHuit B obnactn SMC»
Mpumevyanune — B Hacrosiwen Tabnuue ncnonb3oBaHbl cnegyowme 0603Ha4YeHnss CTeneHn CooTBETCTBUS
cTaHAapToB:
- MOD — mogucuumpoBaHHbie cTaHaapThl;
- NEQ — HeakBMBaneHTHbI CTaHgapT.
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YAK 621.396/.397.001.4:006.354 MKC 33.100.10

KnioueBble cfioBa: 3/IeKTPOMarHMTHasi COBMECTUMOCTb, 060pyA0BaHMEe MH(OPMALUOHHbLIX TEXHOMOTUIA, MHAY-
cTpuasbHble pagMonomMexu, HoOpMbl, MeTOLbl U3MepeHWNit
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MonpasBka k TOCT 30805.22—2013 (CISPR 22:2006) COBMeCTUMOCTb TEXHUYECKUX CPeACTB 3/1eKTPO-

MarHuTHasi. O6opygoBaHe NHPOPMALMOHHbIX TEXHO/IOMN. Pagnonomexn nHAycTpuanbHbie. HopMbl
N MeTobl n3MepeHuii

B kakom mecTte HanevaraHo

[0/mKHO 6bITb
Mpeancnosne. Tabnuua corna- — TypKMeEHUst ™ nasroccnyx6a
coBaHus

«TypKMEHCTaH4apT1apbl»

(MYC Ne 11 2022 1)
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