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Mpeaucnosue

1 PASPABOTAH JleHuHrpagckMm oTpacneBbiM HayyHO-UccnegoBaTenbckuM uHCTUTYToM paguo (JIOHUUP) un
TexHu4eckMM KOMUTETOM MO CTaHAapTu3aumm B 06nacTv aNeKTpOMarHUTHOW COBMECTUMOCTU TexHudeckmx cpeacts (TK
30)

BHECEH TexHM4YeckMM KOMUTETOM MO CTaHZapTu3aumMmM B 06nacTu aneKTpoMarHUTHOM COBMECTUMOCTU TEXHUYECKNX
cpeacts (TK 30)

2 NMPUHAT 1 BBEAEH B OEVWCTBWE MocTaHoeneHuem Mocctangapta Pocoun ot 22 nekabpst 1999 r. N 561-cT
3 Hactosiwun ctaHgapT cogoepXuUT ayTeHTUYHBIN TEKCT MexayHapogHoro crtaHgapta CUCHIP 22 (1997-11), u3n.3

"ObopynoBaHne MHAPOPMALMOHHBIX TEXHOMNOrMA. XapaKkTepuCTUKN UHAYCTPWUanbHbIX pagvonomex. Hopmbl u meToabl
n3MepeHuin" ¢ AoNoNHMTENbHbIMY TpeboBaHNSMU, OTPaXXatoLLMMMN NOTPEBHOCTN 3KOHOMUKM CTPaHbI
4 BBE[JEH BINEPBbIE

BHECEHO W3ameHeHnne N 1, npuHaTOoe n BBeaeHHoe B gencteue [loctaHoBneHuem [occtaHgapta Poccum ot
03.03.2003 N 62-cT ¢ 01.07.2003 n onybnukoaHHoe B MYC N 5, 2003 rog

MameHeHne N 1 BHeceHo topuanyeckum 6topo "Koaekc" no tekcty MYC N 5, 2003 rog

BBepeHue

O6nacTb NpUMEHEHM HaCTOsLLEro cTaHgapTa oxBaTbiBaeT BCl nosocy paguodvacTtot oT 9 k'y ao 400 Mu, ogHako
HOpPMbI OnpefeneHbl TONMbKO B OrpaHWYEeHHOWM Monoce 4acToT, KOTopas cYMTaeTcs OOCTAaTOMHOW ANs YCTaHOBMNEHUS
YPOBHEW MOMEXO3MUCCUM B LENsX 3aluThl CNyx0 paguoBeLlaHust n cBs3nM U obecneyeHnss BO3MOXHOCTU ANsl ApYroW
annapaTypbl paboTaTtb AO/MKHLIM 06pPa3oM Ha MPUEMITIEMOM PaCCTOSHUMN.

1 O6nacTb NpUMeHeHUA 1 uenb



HacTosawmn ctaHgapT pacnpocTpaHsieTcs Ha o6opynoBaHune MHgopmaLumoHHbix TexHonorni (OUT) B cooTBeTCTBUM C
onpegeneHnem OUT, npmBedeHHbIM B 3.1.

CTtaHpgapT ycTaHaBnmMBaeT HOPMbl U MeTOAbl M3MepEeHUIn nHaycTpuansHbix pagnonomex (UPI1) ot OUT knaccoB A n b
B nonoce yactot o1 0,15 go 1000 MIy. MamepeHnsa Ha 4YacToTax, NPUMEHUTENBHO K KOTOPbIM HOPMbl HE YCTAHOBIEHbI,
He NpoBOAAT.

Llenblo HacTodwero craHgapTa sIBNSATCS YCTaHOBNEHWe eauMHoobpasHbix TpeboBaHunm k ypoBHaMm WPI ot
06opyoBaHNs,, COOTBETCTBYHOLIEro 00nacT MpPUMEHEHMS HacTOSLWero craHgapta, W (OUKCMPOBAHHBIX  HOPM
pagvonomMex; OnvMcaHWe MeTOAOB W3MEpPEeHWi, CcTaHdapTuM3aums pabouvx yCnoBuil Mnpu NPOBEOEHUU UCTbITaHWN;
onpefeneHne nopsaka oLueHKn pe3ynbTaToB UCTbITaHWA.

HacToawmn ctaHgapT He pacnpocTpaHseTca Ha obopyaosaHue, Ansg kotoporo Hopmbl MIPTT ycTtaHoBRNEHb! B Apyrux
e2ocydapcmeeHHbIx cmaHdapmax, codepxawiux mpebosaHus nybnukayul MOK unu CHUCTIP.

Jlioboe obopyposaHve (Mnm yactb OWT), OCHOBHOM (PyHKLUMEN KOTOpPOro SABMASEeTCA nepegjada w/vnu npuem
paguocurHanoB B COOTBETCTBUM C OMpedeneHusiMU, NpuBeaeHHbIMU B PernameHte paguocssasu MexayHapodHoro
COt03a 3MEKTPOCBA3M, UCKIYaeTCs M3 06nacT NPUMEHeHUs! HaCTOsLLEro cTaHaapTa.

MpvmeyaHne - Jo6oe obopydoBaHMe, KOTOpoe MMeeT (YHKUMIO fepedayns W/unv npuveMa paguocurHanos B
COOTBETCTBMW C OnpeaeneHvsiMu, npreedeHHbIMM B PernameHTte paguocssan MexaoyHapoaHOro coto3a 3MeKTpoCBA3M,
[OIMKHO YAOBMNETBOPATL MpPaBUNaM PeryrMpoBaHUA PaavOCBA3M, YCTAHOBIEHHBIM HALMOHANBLHON agMUHUCTpaLueit
CBA3M, HE3aBMCMMO OT NMPUMEHUMOCTM HACTOSILLIEro CTaHaapTa.

TpebosaHusi Hacmosiuw,e2o cmaHdapma s8n1smcsi 06s53amesibHbIMU.

ColepxaHue nybnukayuu CUCTIP 22-97 HabpaHO npsmbiM wpughmom, OornonHuUmersnbHble mpebosaHusi K
nybnukayuu CUCTIP 22-97, ompaxarowue nompebHoCmu 3KOHOMUKU CMpaHkl, - KypCUBOM.

Pasgen 1. (M3aveneHHas pepakums, N3m. N 1).

2 HopmaTuBHbIe CCbINKU

[MepeyncneHHble HUXe HOpMaTMBHbIE AOKYMEHTbI COAEPXKaT MOonoXeHws, obecneymsarolime C MOMOLLBIO CChINOK B
TEeKCTe MOMOXeHWs HacTosilero craHgapTa. Ha MOMEeHT usgaHus HacToswero craHgapta AeWCTBYIT pedakumu
AOKYMEHTOB, yKasaHHble B TekcTe. Bce HopmaTuBHbIE AOKYMEHTbI NoanexaT NepecMoTpy, U y4acTHUKam cornalleHun,
OCHOBbIBAOLMMCA Ha HacTosAWEeM CTaHAapTe, pekoMeHOyeTCs MccrnefoBaTb BO3MOXHOCTU MPUMEHEHWS MOCNegHuX
pefakuvMn OOKYMEHTOB, CChIIKM Ha KoTopble npuBedeHbl Hwke. YneHbl MOK n MCO nocTosHHO BeayT nepeyHu
AENCTBYOLLMX MEXOYHapOAHbIX CTAaHAapTOB.

B Hacmosiuwiem cmaHdapme ucronb308aHbi cChiriku Ha [1]-[3], a makxe cnedyrouue cmaHdapmeil:
FOCT 14777-76 Pagnonomexun nHaycrpuarnbHble. TepMuHbl 1 onpegeneHus

FOCT 30372-95/TOCT P 50397-92 CoOBMECTUMOCTb TEXHUYECKUX CPEACTB IfeKTpoOMarHuTHas. TepMuHbl 1
onpepeneHns

FOCT P 51317.4.6-99 (M3K 61000-4-6-96) CoBMECTUMOCTb TEXHUYECKUX CPEACTB 3NEKTPOMArHUTHasi. Y CTOMYMBOCTb
K KOHOYKTVBHBIM MOMexam, HaBeAeHHbIM pPaguo4acTOTHbIMU 3MEKTPOMArHUTHbIMKM nonsamu. TpeGoBaHWs U MeToAbl
ncnbITaHUn

FOCT P 51317.6.3-99 (CUCIP/M3K 61000-6-3-96) CoBMEeCTUMOCTb TEXHUYECKUX CPeACTB INeKTpoOMarHuWTHas.
[Momexoamncems OT TEXHUYECKMX CPEeACTB, MPUMEHSIEMbIX B XWUIbIX, KOMMEPYECKMX 30HaxX U NPON3BOACTBEHHbIX 30HaX C
ManbIM aHepronoTpebneHvem. HopMbl 1 METOAbI UCMbITAHWIA

FOCT P 51318.11-99 (CUCIP 11-97) CoBMECTUMOCTb TEXHUYECKUX CPEACTB 3SrieKTpoMarHutHas. Paguonomexu
WHAOYCTpUanbHble OT MPOMbILMEHHbIX, Hay4HbIX, MeguuuMHCcknx u 6biToBbix (MHMB) BbICOKOYACTOTHBLIX YCTPOWCTB.
HopMbl 1 MeToAbI UCMbITaHUI

FTOCT P 51319-99 CoBMeCTMMOCTb TEXHMYECKMX CpedcTB anekTpomarHuTHas. [lpubopbl Ana  usamepeHusi
WHAYCTpUanbHbIX paguonomex. TexHnyeckme TpeboBaHUs 1 MeToabl UCMbITaHUIA



FOCT P 51320-99 CoBMECTUMOCTb TEXHWYECKMX CPEeACTB 3NeKTpoMarHuTHas. MeToabl UCMbITAHUA TEeXHUYEeCKUX
CPEACTB - UCTOYHUKOB MHAYCTPUanbHbIX pagnonomMex

(N3meHeHHast pepakkuust, Mam. N 1).

3 OnpepeneHus

B Hacmoswem cmaHOapme ucronb3yom mepMuHbl, ycmaHoeneHHslie 8 TOCT 14777, TOCT 30372/TOCT P 50397,
FOCT P 51317.4.6, a makxe credyroujue:

3.1 ObopynoBaHue nHopmaLunoHHbIx TexHonorun (OUT) - nioboe obopynoBaHue:

a) BbINOSHSAOLEE OCHOBHYH (OYHKLMIO, CBSI3aHHYIO C BBOAOM, XpaHeHuem, oTobpakeHueMm, MoUCKoM, nepepaden,
obpaboTkon, ynpaBneHMemM unu KoMMyTaLmen AaHHbIX U COOOLLEHMI CBA3M, KOTOPOE NPU 3TOM MOXET ObITb CHabXeHOo
OLHUM UIN HECKOITbKUMM NOopTamu, UCMOMb3yeMbiMy 00bIYHO AN nepegayun nHgopmaumm;

0) nmeloLee HoOMMHanNbHoOe HanpskeHne nutTaHusa He 6onee 600 B.

OWT BknioyaeT, Hanpumep, o6opyaoBaHue 06paboTKM AaHHLIX, OPUCHbIE MaLUMHbI, 3NEKTPOHHOE 060opyaoBaHue Ans
AernonpoussoacTea U o6opyaoBaHue CBA3N.

3.2 Ncnbityemoe ob6opynoaHune (MO) - otaenbHo npumeHsiemoe OUT vnu pyHKUMOHaNbLHO B3aMMOEWCTBYOLLas
roynna OWNT (cuctema), koTOpas BKMOYaeT OAMH WIN HECKONbKO OCHOBHbIX OfOKOB M ucCnonb3yeTcs Ans ueneun
UCMbITaHWNA.

3.3 OcHoBHOM 6ok - yvactb cuctembl ONT wmnm 6Bnok, KOHCTPYKUMS KOTOpOro obecrneyvBaeT MexaHudeckoe
pasmelleHWe MopAyrnen, KOoTopble MOryT COAepXaTb WCTOYHWMKM pagmoyvacToTHbIX CurHanos U obecneunsatb
pacnpefeneHue HanpspkeHun anekTponuTaHusa ans apyrmx OUT. PacnpegeneHve anekTponutaHust Mexgy OCHOBHbLIM
6nokom (6nokamun) n mogynamu mnu gpyrumm OUT MoXeT oCyLecTBAATbLCS NO MOCTOSHHOMY TOKY, MO NepeMeHHOMY
TOKY WM OAHOBPEMEHHO NOo 06oUM.

3.4 Mogynb - yacte OUT, koTOpas BbINOMHAET OnpeaeneHHy0 (OYHKLMIO 1 MOXET MMETb UCTOYHMKN paaMoYacTOTHbIX
CUrHanoB.

3.5 NpeHtnuHble mogynn n OUT - mogynum u OWUT, M3roToBREHHblE B 3HAYMTENbHOM KOMWYECTBE MO €4UHbIM
TexHn4Yeckum TpeboBaHusIM 1 B Npegenax yCTaHOBMEHHbIX NPOM3BOACTBEHHbIX JOMYCKOB.

3.6 MNopTbl CBA3M - NOPTbI, NpeAHa3HaveHHble Ana nogkntoveHus OUT Kk ceTam cBAsn (Hanpyumep, 06LEeCTBEHHbIM
KOMMYTUPyEMbIM CeTAM I'IpOBO}.'J,HOVI CBA3N, LI,VIdeOBbIM ceTam o6m,ero Nnonb30oBaHUA, NOoKanbHbIM CETAM U aHANOrM4YHbIM
CeTAM CBA3MN).

3.7 MNMopm - epaHuya mexdy OUT u eHewHel snekmpomacHUmMHoU cpedoll (3axuMm, pasbeM, Kemma, CmbiK ces3u U
m.n.)

3.8. BamyxaHue npodonbHo20 nepexoda (3M11) - omHoweHue o0bwe20 HeCUMMEempPUYHO20 HanpskeHusi VPI,
B03HUKaKUW|e20 Ha ropmax cesi3u U3 CUMMEemPUYHO20 HarpsKEHUs MOIe3Ho20 cuzHana 8 MIUHUU C8s3U, K 8erluyuHe
3Moeo CUMMEeMPUYHO20 HaMpPsKEHUs cugHana npu UaMepeHuU 8 pearnamMeHmupo8aHHbIX yCIoeUsIX 8 coomeemcmeuu ¢

(3]
3.9 HuskoeonbmHasi pacnpedeniumernbHasi 3afekmpuyeckas cemb - HU3KO80SIbMHas pacrnpedenumernbHasi
aflekmpuyeckasi cemb 9HepeocHabxarwel opzaHusayuu (3rekmpudeckass cemb 00Wea0 HasHa4yeHusi) unu

HU3KOBOJ/IbMmHas 3llekmpu4yeckasa cemsb nompe6umenﬂ 3]76KmpULIeCKOL7 3Hepeuu, npeaHa3HaquHaﬂ Ons numaHusi
pas3niuYvHbIX npuemMHUKo8 SHGKmPULIeCKOU SHepauu 8 Mecmax ux pasameweHus.

4 Knaccudmkauua OUT
OUT pasgenstoT Ha ABe KaTeropuu, kotopble 0603HaveHbl kak OUT knacca A n OUT knacca b.

4.1 OUT knacca b



OWUT knacca b - kateropusi o6opynoBaHus, yooeneTtsopsitowas Hopmam UPT1, yctaHoBneHHbiM anst OUT knacca b.
OWUT knacca b npegHa3HaveHO B OCHOBHOM A1s1 MPUMEHeHWS B BbITOBOM 06CTAHOBKE M BKIOYAET:

- obopynoBaHue 6e3 PMKCMPOBAHHOIO MeCTa UCMOSb30BaHWS!, HaNpUMep, NepeHocHoe obopyaoBaHUE C NUTAHUEM OT
BCTPOEHHbIX BaTapel;

- OKOHeYHoe obopyaoBaHue CBA3M, MMTaeMoe OT CeTU CBA3MK;
- MepcoHarnbHble KOMMbIOTEPLI M BCIOMOraTensHoe 060pyi0oBaHNE, NOAKIOYAEMOE K HUM.
MpumevaHns

1 BuiToBas obcTaHoBKa - 3TO 06CTaHOBKa, B KOTOPOW paamo- U TENEBU3MOHHBIE NPUEMHUKM MOTYT BbITb YCTAHOBMEHbI
¢ yaanexvem 10 m ot OAT.

2 OUT knacca b npedHa3sHayeHO Onsi MPUMEHEHUS 8 XUJbIX, KOMMEPYECKUX 30Hax U rpou3so0CmBeHHbIX 30Hax C
marbim sHepeoriompebneHuem (cm. TOCT P 51317.6.3).

4.2 OUT knacca A

OWUT knacca A - kateropusi o6opynoBaHus, yaosnetsopsatowas Hopmam UPT, yctaHoBneHHsim ansa OUT knacca A.

Takoe ob6opyaoBaHne He JOMKHO ObITb OrpaHNYEHO B NMPOAAXe.

B akcnnyataumoHHol gokymeHTaumm Ha OUT knacca A gormkHa 6biTb NpyBedeHa Npedynpexaarowas Hagnucb:

BHUMAHUWE! Hacmosiwee usdenue (annapam, obopydosaHue) ydosremeopsiem HopMam UHOycmpuarsibHbIX
paduoromex, ycmaHosneHHbIM 0nsi obopydosaHus knacca A no TOCT P 51318.22-99 (CHUCTIP 22-97).

lMpu ucnonb3o8aHUU 8 JKUMbIX, KOMMEPYECKUX 30Hax U Npou3e00CMBEHHbIX 30Hax C  MarsbiM
aHepeornompebneHuem U MOOKMIOYEHUU K HU3KO80/IbMHbLIM —pacrpedenumenbHbIM  3NIEKMPUYECKUM  cemsiM
Hacmosiujee obopydosaHue Moxem Hapywums yHKUUOHUPOBaHUEe Opyaux mexHU4ecKux cpedcms 8 pesyrnbmame
g80o30elicmeusi co3dasaeMbix UM UHOycmpuarnbHbix paduoriomex. B smom cnyyae nonb3osamersnb o0653aH
npednpuHsimMb adeKkeamHble Mephbl.

(N3veneHHas pegakums, Nam. N 1).

5 HopmMbl Ha KoHAYKTUBHbIEe UPT

MO pomkHO yOoBNeTBOPsATb HOPMaM, YCTaHOBMNEHHbIM B Tabnuuax 1-4*, npu ncnons3oBaHun usmeputenen UPM ¢
KBasUMMUKOBLIMW OeTekTopaMu U OeTeKkTopaMu CPeAHMX 3HAYeHUn U npoBeaeHUM U3MEpeHuid B COOTBETCTBUM C
MeToaamu, NpuBeAeHHbIMU B pasgene 9. s nopmoeg ¢esi3u AOIMKHbI BbINOMHATECS HOPMbI 0OLLEro HECMMMETPUYHOIO
HanpsbkeHus UPT (nanee B Tekcte - HanpsbkeHne VIPTT Ha nopTax cBs3W) UM HOpMbl 06LLEro HECMMMETPUYHOIO ToKa
WPI (nanee B TekcTe - Tok NPT Ha nopTax cBA3W), yCTaHOBMNEHHbIE B Tabnuuax 3* unm 4*, 3a NCKNoYEHNEM N3MEPEHNIA
B COOTBETCTBMM C METOAOM, NpmBeAeHHbIM B B5.1.3 (cm. 9.5.3.5), korga AomkHbI BbINONHATLCA 06€ HOPMBI.

* Tabnuubl 3 1 4 UCKMNOYEHbI U3 TEKCTa CTaHAapTa B COOTBETCTBUM C M3ameHeHnem N 1, npegnararowum n3noxnTb
n.5.2, cogepxalmin ykasaHHble Tabnuubl, B HOBOW pedakuuu. - NMpumedanve "KOOEKC".

Ecnu npu wncnonb3oBaHun uameputenss MPIM ¢ KBa3aWnNUKOBBLIM [OETEKTOPOM BbLIMOMHAETCA HOpMa Ha cpegHue
3HayeHusi, To MO npusHatoT ygosneTBopsioMM 0GEMM HOpMam M HET HeobXOOUMOCTM B WU3MEPEHUSIX CPEeLHUX
3Ha4YeHun.

Ecnn nameputens NPl oTmeyaeT nokasaHus, 6nmskme K HOpMeE, TO 3TU NOoKa3aHudA HabntogaT B TeYeHne BpemMeHun
He MeHee 15 c Ha Kaxgow vacToTe M3MEPEHU N PErncTpupyloT camble BbICOKME MOKasaHus, KpoMe OTAeSNbHbIX
KpaTKOBPEMEHHbIX Bbl6pOCOB, KOTOPbI€ UCKM4YatoT.

5.1 Hopmbl HanpsbkeHusa NPT Ha ceTeBbIX 3axumax



Tabnuua 1 - Hopmbl HanpsixeHus MPI Ha ceTeBbix 3axkumax OUT knacca A

Mornoca vactoT, My Hanpsokenve 1., B (MkB)

KBasunmkoBoe 3HauveHne CpepHee 3HaveHune
0,15-0,5 79 66
0,5-30 73 60

MNpumeuaHne - Ha rpaHn4yHOW 4YacTtoTe HOPMOW SBMAETCA MEHbLUee 3HayYeHue HanpshKeHus
PN

Tabnuua 2 - Hopmbl Hanpsbkennst IPTT Ha ceTeBbix 3axkumax OUT knacca b

Monoca vactot, My HanpsikeHue Uc: b (MkB)
KBasunmkoBoe 3HaveHne CpepaHee 3HayeHve
0,15-0,5 66-56 56-46
0,5-5 56 46
5-30 60 50

MpumevaHus
1 Ha rpaHu4HOM YacTtoTe HOPMOW ABMNSIETCA MEHbLUEe 3HadeHne HanpshkeHusa NPT,

2 B nonoce vactot o1 0,15 go 0,5 MI'y, donycmumsie 3HaqeHusi HanpsixxeHuss P ebiqucnsirom
no  copmymam: LU, =06 —10 1z £I005 Ons  KeasurukoeblX  3Ha4YeHul U

&, =36 -191g #1015 ona cpedrux sHavenut, 2de J - vacmoma usmepenrud, MIy

5.2 Hopmbl HanpsikeHust n cunbl Toka MIPIM Ha nopTax cBasu
Hopwmbi HanpsixeHusi u cunsi moka VPl Ha nopmax ces3u Haxo0simcsi Ha pacCMOMpPEeHUU.

(N3veneHHas pepakums, Nam. N 1).

6 Hopmbl Ha nanyyaembie UPTI

MO pomkHo yooBneTBopATb HOpMaMm, YCTaHOBJIEHHbIM B Tabnvuax 5 un 6, npu mnsmMepeHunn Ha U3MepUuTesibHOM
paccToaHumn E B COOTBETCTBMM C MeETOAAMW, YCTAaHOBIIEHHbIMWU B pasaene 10.

Ecnun nameputens VPl oTMevaeT nokasaHus, 6nmskme kK HopMe, 3TU NokasaHust HabnaaT B TeYeHEe BPEMEHN He

MeHee 15 C Ha KaXgow 4acToTe W3MEPEHWUA W PEFUCTPUPYIOT CaMble BbLICOKME MOKa3aHUsl, KPOMe OTAeNbHbIX
KpaTKOBPEMEHHbIX BbIGPOCOB, KOTOPbLIE UCKIOYAIOT.

Tabnuua 5* - Hopmbl HanpsikeHHocTn nons UPIM ot OUT knacca A npu nameputensHom paccTosiHum 10 m

* B cootBeTCTBUM C N3meHeHnem 1 Tabnuubl 3 1 4 uckntoveHsbl U3 TekcTa ctaHgapTa. - MpumeyarHue "KOOEKC".

Monoca yacTtoT, My HanpshkeHHocTb nong, b (MkB/m),
KBa3WUMMUKOBOE 3Ha4YeHue




30-230 40

230-1000 47

MpumeyaHue - Ha rpaHU4HOM YacToTe HOPMOWM HABNSETCH MEHbluee 3HaYveHue
HanpsbkeHHocTn nonsa NPT

Tabnuua 6 - Hopmbl HanpsbkeHHocTr nonsa UPIM ot OUT knacca b npu nsmeputensHom pacctosHum 10 m

Monoca yacTtoT, My, HanpsixeHHocTb nong, b (MkB/m),
KBa3UMNUKOBOE 3Ha4YeHne

30-230 30

230-1000 37

MpumeyaHue - Ha rpaHu4HOM 4YacToTe HOPMOWM HABNSETCH MEHbLUee 3HadeHue
HanpshkeHHocTn nonsa NPT

7 O6paboTKa 1 OLleHKa pe3yribTaTOB UCNbITaHUN
7.1 3HAYMMOCTb HOPM

7.7.1 Hopmbi ycmaHo8rieHbl Ha cmamucmu4ecKkol OCHoge, 8 coomeemcmeuu ¢ komopol He meHee 80% cepuliHO
uszomosneHHo2o OUT omeeyarom Hopmam ¢ ocmoeepHOCMbI0 He MeHee 80%.

7.2 NpyMeHeHne HOpM MpU UCMbITAHUAX CEPUINHON NPOAYKLNA
7.2.1 VicnbiTaHnsa NpoBoOaNAT:

a) Ha Bblbopke o6OpyooOBaHMSA OMpedeNieHHOro Tuna npu MCMONb30BaHMM CTATUCTMYECKOrO MeToda OLEHK/ B
cooTBeTCTBUN C 7.2.3 unun

©0) C Lenblo yNpoLLeHns ToNbKo Ha ogHOM 06pas3ue o6opyaoBaHus.

7.2.2 Bpemsi OT BpeMeH HEOOXOAMMbI NOcneayLwme ncnbiTaHna o6opyaoBaHus, BelGpaHHOIO criyvyanHbiM o6pa3omM
13 NapTUM M3roTOBMNEHHbIX N3aenuin, ocobeHHo B cnyyae, ykasaHHoMm B 7.2.16).

7.2.3 CooTBeTCTBME HOpMaM Ha 6ase CTaTUCTUYECKON OLEHKU

[laHHOEe ncnbiTaHMe NPoBOAAT Ha BbI60pKe He MeHee 4YeM 13 NATK U He Bornee Yem 13 ABeHaauaTh o6pa3u0|3 n3genun
OaHHOro Tuna; ecnn B UCKMKYNUTENbHbIX Clly4adaX HEBO3MOXHO obecneunTb NATb U3genui, To ncnonb3ytoT Bbl60pKy n3
yeTblpex unu Tpex unsgenuin. CooTBeTCTBME HOPME OLIEHMBAIOT C UCMONb30BaHNEM cnegyrowmx COOTHOLLEHWUN:

E+ks, <L,
S =T ey ~ D0 - 1),
roe - cpeaHee apudmeTnyeckoe 3HavyeHue pesynbTaToB namepeHuin P no Beibopke;
Xy - 3HadeHue VNPT no otaensHoMy U3Oenuio Ha Y4acToTe U3MEpPEeHUN;

L- COOTBETCTBYHOLWaaA HopmMma,

ko - koachcpuLMeHT U3 TaBnuL HelleHTpanbHoro t -pacnpeseneHns, KOTOpbIA rapaHTUPYET C OCTOBEPHOCTHLIO 80%,



4TO He MeHee 80% u3genuit ByayT yAOBNETBOPSTL HOpMe. 3HaueHne Lk 3aBucuT OT 06bema BLIGOPKM 11 1 MPUBOAUTCS
HUXe.

KonnuecTBeHHO BeNMUMHbI Xy , X, Sn nL BblpaxeHbl B ob(MKB), ab(MkA), aB(MkB/m) nnn ob(nBT).

k 2,04 1,69 1,52 1,42 1,35 1,30 1,27 1,24 1,21 1,20

Mpumeyvanme - Cm. Takke FTOCT P 51320.

(N3meHeHHas pepakumns, Mam. N 1).
7.2.4 3anpeT Ha npogaxy

PeweHne o 3anpete Ha npogaxy unun 00 n3bATUM O}J,OGDeHVIﬂ TMNna nNpuHMMaeTCA TOJIbKO nocre npoBeaeHunsa
MCMbITAHNA N NPUMEHEHNST CTAaTUCTUYECKOTO METOAA OLIEHKN B COOTBETCTBMM C 7.2.1, nepedncrneHune a).

8 O6wume ycnoBus ncnbiTaHUN

MameputenbHas nnowagka gosmbkHa no3eonsaTe otnudate WP, cospgaBaemble MO, OT MOCTOPOHHMX pPagMOMNOMEX.
MpurogHocTb Nnowaaku onpeaensioT nyTem M3MepeHus YPOBHSA MOCTOPOHHUX pagmonomex npu Hepabotarowem MO,
npu 39TOM YpPOBEHb NMOCTOPOHHMX pagmonoMmex AOSmKeH ObiTb, NO KpanHenW Mepe, Ha 6 Ab Hwke HOPM, yka3aHHbIX B
pasgenax 5 n 6. Ecnu B onpefeneHHbix nomnocax 4acToT YpOBEHb MOCTOPOHHMX paavonomMex He OyaeT Ha 6 ab Huxe
YCTaHOBIIEHHOW HOPMbI, AN BblABEHNS cooTBeTcTBMUA IO HopMam AonycKkaeTcs UCNonb3oBaTbh METOAbI, NPpUBEAeHHbIe
B 10.6.

OCHO8HblE KOHCMPYKMUBHbIEe napamempbl usmepumersnsHoU nnouwjadku npueedeHbl Ha pucyHkax 1, 2, 3.

(N3meHeHHas pepakumns, Mam. N 1).

MakcumansHblin Auamerp (MD) = ZR

..--'“"'"'--_.-.-—'-""""--.
.-""""‘# MHHHM
F
7 MuHHMansHbi auamerp (mD) = RV3 .
[ N R N \
FAN AN ]
'\\ AHTEHHA Nenbimyembid /
S ofpaszey Pre
-
.‘-l‘--‘“""- ._..----""""..”..-II'.I.'II

MNepumMeTp NNOWAOK, ONKCHIBAEM IR 3NANNCOM

MpumevaHns
1 O6bem Hag 3emMnel omkeH OblTb CBOOOAEH OT OTpaXKaloLwmMX 0O bEKTOB.
2 XapaKTepuCcTUKN namepuTenbHOn nnoLwankm npusegeHsl B 10.3, 3HayeHne E-s pasgene 6.

PucyHok 1 - NamepuTensHas nnoLwlagka
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MpumevaHns

1 BHyTpu oObemMa, OrpaHVW4YeHHOrO Ha MOBEPXHOCTW 3eMIM JIMHWEW, YKasaHHOW Ha PUCYHKe, a Mo BbICOTE -
rOPU3OHTaNbHOM MIIOCKOCTbIO, PAaCMONOXEeHHOW Ha BbICOTE He MeHee 3 M Hag CaMbiM BbLICOKMM 3J1EMEHTOM
n3mMepuTenbHOM aHTeHHbl unu MO, He AomMKHO ObITh OTpaxatoLero obbekTa.

2 OTHOCUTENBHO MPUMEHMMOCTMN anbTepHaTUBHOW n3mepuTensHon nnowaaku cm. 10.3.5. Onpegenenue rpaHnubl MO
npveegeHo B 10.2.1

PMC)/HOK 2 - MuHMmanbeHasa anbTepHaTUBHas M3MepUTENbHas nnoLlagka
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D =d+2u, rope d - makcmanbHbiit paamep MO;

W =a+ 2 M, roea- MakcumarnbHbiii pasmep U3MepUTENbHOM aHTEHHbI;
L=3muvwm10m

PucyHok 3 - MUHMManbHbI pa3mvep MeTannmMyeckon NnacTyHbl 3a3eMeHns

Ecnn cymmapHbIi ypoBeHb NOCTOPOHHUX paguonomex u UPIT o MO He npeBbiaeT 3HaYeHWsi COOTBETCTBYIOLLEN
HOPMBbI, TO AOMNYCKAETCA HE CHUXaTb YPOBEHb MOCTOPOHHUX paguonomex Ha 6 Ab oTHOcUTenLHO HopMbI. B aToM cnyyae
cuutatot, 4yto WO yposBneTBopsloT cooTBeTcTBYOWen Hopme WP, Ecnn cymMmapHbii ypoBeHb MOCTOPOHHMX
paguonomex u VP ot MO npeBbllwaeT HopMy, TO pekomeHdyemcsi cdHumamb O cOOTBETCTBYIOLLMM HOPME, eCnu Ha
YacToTax NPeBbILLEHNS BbIMOMHAIOTCA ABa YCNOBUS:



a) YPOBEHb NOCTOPOHHUX PaAMONOMEX HE MEHee 4YeM Ha 6 OB Huxke CyMMapHOro ypoBHA NOCTOPOHHUX paaunonomMmex n
WPIT;

6) ypoBEeHb MOCTOPOHHNX PagMonoMex He MeHee Yem Ha 4,8 Ab Hxe HopMbl.
8.1 KoHdpurypauus MO

KoHdurypaumss MO, ero pacnonoxeHue, yCTaHOBKa M MNOPSIAOK BKIHOYEHUS OOMXKHbI COOTBETCTBOBaTb TUMOBOMY
npumeHeHunio OUT.

CoeguHuTenbHble kabenu (Harpysku, obopyaoBaHune, ceadaHHoe ¢ NO) nogkmtoyatoT, No KpanHen mepe, K O4HOMY 13
noptoB kaxgoro suga MO. B kavectBe obopynosaHusi, cBsadaHHoro ¢ MO, MCMonb3yloT yCTPOMCTBA, TUNWYHbIE ANS
pearnbHbIX ycnosuin npumeHeHus 0.

Mpn HanMuMM 3HaAYMTENBLHOTO KONMUYECTBA WAEHTUMYHbIX MOPTOB MOXeT noTpeGoBaTbes noakntodeHne k WO
OOMONMHUTENbHBIX COeAVHUTENbHBLIX kabenen (Harpy3ok, obpasuoB o6opygoBaHusa, cBsasaHHoro ¢ MO) ¢ yyeTom
pe3ynbTaToB NpeablayLwmnx UcnbliTaHuin. Konnyectso AONOMHUTENBHO NOAKIOYaeMbIX kabGernen onpeaensioT U3 ycroBus,
YTO MOAKIOYEHNE ApYroro kabens He yMeHbLuaeT CYLIECTBEHHO Pa3HOCTb MEXAY HOPMOW U U3MEPEHHbIM YPOBHEM
nomex (Hanpumep, 6onee yem Ha 2 ab).

B npoTtokone ucnbiTaHnin AOMKHO BbITb NpuBeAeHO o6ocHOBaHMe Bbibopa koHurypauum NO n Harpy3kvM NopToB.

Tvnbl U ANWHBI coeguHMTENbHBLIX Kabenen AoMmKHbl COOTBETCTBOBATb YCTAHOBMNEHHbIM B TEXHUYECKOW OOKYMEHTauum
Ha OUT. Ecnn gnvHa kabenen MOXeT MEHATLCS, TO OHa AOIMKHa ObITb Takon, 4Tobbl ypoBeHb VPIT 6bin MakcmarnsHbIM.
Ecnn ana obecneveHnss COOTBETCTBUA HOPMaM BO BPEMS MUCTbITAHWI MCMOSb3YIOT 9KpaHUMPOBAaHHbIE UMK crieumanbHble
kabenn, TO B SKCMMyaTauUMOHHYIO [OKYMEHTaumio [OMKHO ObiTb BKIIIOYEHO COOTBETCTBYIOLEe ykasaHue 06
MCMornb30oBaHUK Taknx kabenen.

Mpun n3bbiToyHOW AnvHe kabenb yknaabiBaoT B cBA3Ky AnvHoun oT 30 go 40 cm, pacnonaraemyto B cepeavHe kabens.
Ecnn 310 Ha NpakTuke HeocCylleCTBMMO U3-3a pas3mMepoB Kabens unuM ero XectkocTu WUnu NOTOMY, YTO UCNbITAHUA
npoBOOATCA Ha MeCTe YCTaHOBKW, pacnofioXXeHue 136bITOYHOro Kabens AOJKHO OblTb TOYHO OTpaXXeHo B MpoToKose
ncnblTaHnn. Ecnn nmeeTtcsa 3HaunMTENbHOE KONMMYECTBO OAHOTUNMHbLIX MOPTOB CBA3N, TO kabenb NoAKMO4YaKT TOJNTBKO K
OOHOMY W3 MOPTOB KaXAoro Tuma Mpu YCroBUW, YTO MOXeT OblTb MOKa3aHO OTCYTCTBME CYLLECTBEHHOro BIUSHMWS
AOMNONHNTENBbHO NOAKIIOYEHHbIX Kabenew Ha pe3ynbTaTbl UCNbITaHWN.

[nsi obecneyeHns BOCNPOM3BOAMMOCTU WUCMbITAHWIA Mobble pe3ynbTaTbl UCMbITAHUA COMPOBOXAAT AeTarbHbIM
onncaHWeM pacnornoXeHUst coeanHUTENbHbIX kabenen n obopynoBaHusa. Ecnu ans obecneveHns cOOTBETCTBMS HOpMaMm
TpebyroTca onpenenexHHble ycnosus ucnonb3doBanns OUT, To 3Tn ycrnoBust OMKHbI ObITb YCTAHOBIEHBI U OTPaXEHbI B
NPOTOKOME MCNbITAHUA, HanNpuMMep, B 4YacTu ANWH U TUNOB Kabenew, SKpaHMpPOBaHUSA M 3a3eMreHus. OTU YCroBus
HEeOOX0AMMO BKIMIOUUTE B SKCMITyaTaLMOHHYHO OKYMEHTALMIO.

O6opy,qosaHV|e, BKIoYatoLee 6onbLIoe YnCIo Mo,u,yneﬁ (BbI}J,Bl/I)KHbIe naHenun, CbeMHble nnaTbl, NeYaTHble NNnaTbl U
T.I'l.), MCNbITbIBAKOT NPU €ro yKOMMieKToBaHUn HaGOpOM onpegenieHHoro kKonun4yectea 3TUX Mouyneﬁ, TUNUYHbIM OnA
peanbHbIX yCJ'IOBVIVI npumeHeHus MNO. KonnyectBo pearnbHO Mcnosnb3dyemMblX OOMNONMHUTENbHbLIX NNaT U BblABUXHbIX
naHenem [[OMKHO OrpaHUYMBaTbLCA TEM ycnosmem, 4YTO YyCTaHOBKa .Cl.pyr0|7| nnaTtbl UK naHenn He npuBoAUT K

CYLLEECTBEHHOMY YMEHbLLUEHMIO PA3HOCTV MeXAy HOPMOW M M3MEpPEeHHbIM YPOBHEM nomex (Hanpumep, bonee yem Ha 2
ab).

B npoTtokone ucnbiTaHnin A0MKHO ObITb NpUBEAEHO 060CHOBaHME BbIGOpa KONMYECTBA U TUMOB MOAyIeNn.
Cnctemy u3 psga oTaenbHbix GrokoB opMupyrOT Tak, YTOObI Mcnornb3yemasi KoHdurypaumsi cooTBeTCTBOBana
TMNoBOMY npuMeHeHuto OUT, 6bina MUHMMAnNbHOM U XxapakTepHon. B npoTokone ucnbiTaHuii JOMKHO ObiTb NpuBeaeHo

o6ocHoBaHue BbiGopa 6r1okoB. Huke npuBeaeHb! NPUMepbl XapakTepHbIX KOHUrypaLmii.

[ns nepcoHanbHOro KommnbloTepa Mnu nepudgepuitHbiX YCTPOMNCTB MEPCOHANbHOrO KOMMbIOTEPa, MPYNNMpyembiX K
UCMbITbIBAEMbIX COBMECTHO, MUHUMAIIbHas KOHUIypaLms BKMOYaET:

a) nepcoHanbHbIA KOMMbIOTEP;
0) knaBunatypy;
B) 610K BU3yarnbHOro gucnes;

r) nepudepuitHoe BHELUHEE YCTPOWCTBO ANsl KaXOOro M3 MMELWMXCS OBYX TWUMOB MPOTOKOSIOB BBOAA/BbIBOAA



(nocne,u,osaTeanoro n napanneanoro);

[l) YCTPOWCTBA CreumanbHOro HasHauyeHus, HanpuMep, Mbllb UK JXKOUCTUK, ANst KoTopbiX B MO nMeeTca oTAenbHbIN
MOPT M KOTOPbIE BXOAST B MUHUMATIbHYIO KOHDUTypaLuio.

lMpumevaHne - B HekoTopbIX cucTtemax yctponcTea a), 6) n/vnu B) MOryT ObiTb CMOHTMPOBAaHbI Ha OAHOM LUACCW.
YcTponcTea no nepeynucrieHnsm a) - B), Mbillb UMM AXOWUCTUK HE MOryT ObiTb MCNOMNb30BaHbl B KA4eCTBE 3aMeHbl Ansi
YCTPOWNCTB MO NEePEYNCIIEHNIO T).

[na kaccoBoro TepMuHana MuHUManbHas cuctema yCTpOVICTB, rpynnupyemMmbiX U UCNbITbiIBa€MbIX COBMECTHO,
BKIOYaeT:

a) aKTUBHbIV npoLeccop (kaccy);

©) KaccoBbIV BbIABUXKHOM SILLKK;

B) knaBumaTtypy (knaBmaTtypsbl);

r) oucnnewu (oneparopa u KNneHTa);

4) TUNMYHoe nepudepuiiHoe YyCTPOMUCTBO (YCTPOMCTBO CUMTLIBAHUA LUTPUXOBOIO Koaa);
€) py4yHOe YCTPOMCTBO (YCTPOWCTBO CUUTLIBAHUS LUTPMXOBOIO KOAa).

B kaxgom OUT npu UCbITaHWUAX OOMNYycKaeTcsl UCMofb3oBaTb OAMH MoAynb Kaxkaoro Tuna. B MO, npeacraensiowee
coboii cuctemy, BkrtoyaroT ogHo OUT kaxaoro Tuna, KoTopoe MOXET BXOAUTL B BO3MOXHYIO KOH(UrypaLmio CUCTEMBI.

O6opyaoBaHue, NpeacTaBnstoLiee cobol YacTb CUCTEMbI, pacnpedeneHHoN Ha 3HaunTenbHOM nnowaan (TepMuHansl
06paboTkn AaHHbIX, aBTOMaTusMpoBaHHble paboyme mecta onepatopoB, ATC nonb3oBaTenen ceTu CBA3M U T.M.),
KOTOpOE MOXeT HABNATbCA MNOACUCTEMOMW, UCMbITHIBAIOT HE3aBMCMMO OT OCHOBHOro 6noka wnM CUCTEMBI.
PacnpegeneHHble ceTn CBA3W, Hanpumep, MECTHble CeTW, MOryT MOAENMPOBaTbCs Ha M3MEpPUTENbHOW nrolwagke C
npMMeHeHneM OTPe3KOB kabensd un nepudepuiiHbiX YCTPOWCTB, NPUMEHSIEMbIX B pearnbHbIX YCMOBUSAX, UM UMUTATOPOB
CeTun CBSA3WN, PacnoONOXeHHbIX Ha PacCTOAHUSAX, NPU KOTOPbIX OTCYTCTBYET yBenM4eHne namepsemoro yposHs VPTT.

Pesynbtatel oueHkn UO, mmetowero oamvH mogynb wunu ogHo OWT kaxpgoro tuna, MoryT ObiTb MPUMEHEHb! K
KOH(purypauusm, umetowum Gonee opgHoro Takoro mogyns wunum OUT. 3To gonycTMMo, Tak Kak MNpakTUYecKku
NnoATBEpPXAEHO, YTo ypoBHM UPTT 0T naeHTUYHbIX Moaynen unu ngeHtndHeix OUT (cm.3.5) obblbHO He cknagbiBatoTCS.

Ons NO, dyHKumMoHanbHO cBA3aHHOro ¢ apyrum OWT, Bknioyass obopyaoBaHue, CBA3aHHOE C OCHOBHbIM GNokoM B
yacTu pacnpegeneHus HanpsbkeHWst SNeKTPONUTaHWs, UCMoNb3ylT MO0 peanbHoe B3ammopencteytowee OUT, nnbo
umuTaTopsl, obecneunBaroLme ycnosus gyHkumoHnposarma MO. Ecnn NO paspaboTtaHo B kavyecTBe OCHOBHOrO Gnoka
ana gpyroro OUT, To moxeT noTpeboBaTbcst noacoeanHeHne ykasaHHoro OUT gnsa obecneyeHns HopManbHbIX YCIOBUIA
paboTbl OCHOBHOrO GroKa.

Nmutatop, mcnonb3yemblii BMECTO peanbHOro o6opyaoBaHUsl, OOMMKEH UMETb 3MeKTpuyeckue U B HeoBXoauMMbIX
criyyasix MexaHu4eckne xapakrepuctvkmn Baammogencteytowero OUT, ocob6eHHO B YacTU pafgMoyacTOTHLIX CUrHAroB U
MOSHbIX COMPOTUBIEHUIA. OTO MO3BOMISET CYMTaTb pe3ynbTaTbl u3MepeHuin ans otaensHoro OUT cnpaeeanvebiMu Ans
cucTembl nNpu ob6beauHeHWM ¢ apyrMm aHanormdHbiM OUT, Bkniovasi o6opynoBaHue, Npov3BeOeHHOe M UCTbiTaHHoe
pasnuYHbIMU U3rOTOBUTENSIMMN.

COOpKM M3roTOBMSIEMBIX OTAEMbHO MNEeYaTHbIX MnaT, UCMOMb3yeMblX ANS PacLUMpEHUsT BO3MOXHOCTM pPasnnyHbIX
OCHOBHbIX 6nokoB OUT (HanpuMep, NHTepdENChI LMMPOBLIX CETEN CBSA3M, LEHTPanbHbIA NpoLeccop, NnaTel aganTepos
W T.N.), UCMbITEIBAIOT MPW WX YCTAHOBKE, MO KpaWHENW Mepe, B OLHOM XapakTEPHOM OCHOBHOM 6rnoke no BbiGopy
n3rotoBuUTENS COOPOK. ATO MO3BONSET rapaHTMPOBaATb COOTBETCTBME COOPOK 3NEMEHTaM OCHOBHbIX 6rnokoB OUT, B
KOTOPbIX NpeanonaraeTca yCTaHOBUTb 3TN COOopKu.

OcHOBHOW 610K JOMKEH ObITb TUMWYHBIM 06Pa3LOM M3rOTOBNSEMOW NPOAYKLMN.

C6opkn nevaTHbix nnat ansa OUT knacca b He OOMKHbI UCMbITLIBATLCA B OCHOBHbIX Brokax, oTHocsiwmxcs k OUT
knacca A.

B aKkcnnyaTauMoHHOW AOKYMEHTaUMU Ha COOPKU NeyvaTHbIX NnaT AOMKHbI ObiTb NpUBEAEHbI CBeAeHUst 06 OCHOBHBbIX
Grokax, B COCTaBe KOTOPbIX MCMbITbIBANMUCb COOpKU, a TakkKe CBeAeHus, NMO3BONSIOLIME MONb30BaTENO OMNo3HaBaTb
OCHOBHbIE GII0KM, B COCTaBe KOTOPbIX COOPKKU ByayT COOTBETCTBOBATHL Kraccy A unm b.



(N3meHeHHas pegakums, Mam. N 1).
8.1.1 OnpepneneHne KoHUrypauuii, npu KOTopbix ypoBHU VPTT 9BnaTca MakcManbHbIMU

B Havane vcnbiTaHun onpeaenstoT YacToTy, Ha KoTopoun HabnogatTca Hanbonblwme WP no oTHoWweEHUo K HOpME,
npy TUNWYHBIX KOHMUrypaumsax cuctemsl, yHKUMoHMpoBaHua MO B OBbIYHBLIX pexmMMax M xapakTepHbIX MONOXeHUaX
coeagnHuTenbHbIX kabenen. OnpegeneHne 4acToT, Ha KOTOpbIX YpoBHW WIPT mMakcumanbHbl N0 OTHOLUEHUIO K HOpMe,
NpoBOAAT NyTem mamepeHus yposHen VIPT1 Ha psge OCHOBHLIX 4acToT, 4Tobbl yaocToBeputbes B Bblbope Hanbonee
BEPOATHbIX 4acTOT, COOTBETCTBYIOLIMX MaKCcMmanbHbiM ypoBHaM WPI1, npu ycrnosuwu, 4YTO YCTAHOBIEHbI
COOTBETCTBYIOLLME MONOXEHUS COeQNHUTENBHbIX Kabenew, KoHUrypaumsa cucTemMsl 1 pexumMbl yHKUMoHnposaHus NO.

[na npoBeAeHns HavanbHbIX UCMbITaHW 06opyAOBaHNe pa3MeLLaloT B COOTBETCTBUM C pucyHkamu 4-14. PaccTosiHuA
Mexay wucnbiTyeMbiM obopydoBaHuem u obopyaoBaHueM, cBsA3aHHbIM ¢ MO  (nepudepuiHbIMW  yCTPONCTBaMM),
yCTaHaBNMBatoT B COOTBETCTBUMN C PUCYHKaMMU.

OkoH4aTenbHble M3mepeHus koHaykTuBHbIX WP npoBoaaT B cooTBeTCcTBUM € pasgenom 9, manydaembix VPM - B
cooTBeTCcTBMM C pasgenom 10.

8.1.2 PasmeweHne MO oTHOCUTENbHO NNACTUHbI 3a3eMeHNs

Pa3melieHne MO oTHOCMTENBHO NNACTMHBI 3a3eMNEHNS AOMKHO ObiTh SKBMBANEHTHbIM pa3smelteHuto MO B ycnosumsax
NPUMEHEHUs, T. €. HanonbHoe OoOOopyooBaHME pas3MeLlatoT Ha MMacTUHE 3a3eMIEHWUs UMM Ha M30NUPYKLEeM nony
(Hanpumep, oepeBsAHHOM) BO6NM3M OT MNacTUHbI 3a3emMneHus. MNopTaTneBHoe (nepeHocHoe) obopyaoBaHMe pasmeluaroT
Ha HemeTannuyeckom ctone. Kabenu anekTponutaHusa M curHanbHble kabenu pacnonaratoT OTHOCUMTENBHO MNAaCTUHbI
3a3eMIIeH1s aHarnormyHo ycrnosmsam npuMmeHeHus OUT. MNnactuHa 3asemneHus 4omkHa ObiTe MeTanInM4eckon.

MpumeyaHme - TpeboBaHWsA K NNacTMHE 3a3eMneHns nNpuBeaeHbl B 9.3 NPUMEHNTENBHO K NU3MEPEHUSIM KOHOYKTUBHbBIX
WPT1, B 10.3.4 - npuMeHnNTEnNbLHO K n3aMepeHnsam usnyyaemolx VIPI, a Takke Ha pucyHkax 4-14.
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MoacoeaHHEHE K TOPWAOHTANBHOM
MNacTyvHe 3a3amneHnA

OC - V-obpasHbin akBuBaneHT cetu; NO - ncneityemoe ob6opyaosanue; OC - o6opynoBaHue, cessaHHoe ¢ NO; 3MCC
- OKBMBAJIEHT MOJTHOro CONpoOTUBIIEHUA CETH,

1 - kabenu, KOTopble BUCAT Ha paccTosiHMM MeHee 40 CM OT ropu30oHTaNbHON, NNACTUHbI 3a3EeMITEHNSI U HE MOTYT ObITb
YKOpOYeHbl 40 Noaxoasien AnvHbl, yknaabiBaloT B CBA3kM AnvHon ot 30 go 40 cwm;

2 - V3MULLHIOW YacTb CETEBOrO LUHYpa YKIaabiBaloT B CBA3KY, PACMONOXEHHYIO B LleHTpanbHOM 4acTn, UNn ceTeBomn
LLHYP YKOpa4nBaloT;

3 - O nopcoeamnHsoT kK ogHoMy 13 npumeHsieMbix C. Bee npumeHsiemble OC 1 OMNMCC nogkntoyatoT K BEPTUKaNbHOM
nnactuHe 3asemneHus nmbo K MeTannmyeckon cTeHe NomMeLLeHns (CM. PUCYHKK 5 1 6):

a) BCe Apyrune OnoKkN cucTeMbl 3anuTbliBatoT yepes BTopon OC. [ns NOOKNIOYEHUS HECKOSMbKUX CETEBbIX LHYypOB
MCNONb3YyKT Pa3BeTBUTESb;

6) O3C u JMNCC pasmewatoT Ha pacctosHun 80 cm oT MO n He meHee 80 cm oT gpyrmx GrMoKoB M MeTannM4yeckux
NNacTuH;

B) ceTeBble WWHYPbl U CUTHalbHbIE kabenu pacnonaratoT Mo BO3MOXHOCTW Ha MOSHY ANUHY Ha paccTtosHumn 40 cM oT
BepPTUKanbHOW NNacTUHbI 3a3eMSeHUs;




4 - xabenu n ycTpoicTBa, ynpaensieMble BPYYHyl0 (Hanpumep, KnaBuaTypbl, MbllUM W T.N.), pacrnonararT Kak npu
06bIYHOM MPUMEHEHMN;

5 - nepudpepuiiHble YCTPOICTBa pa3MeLLatoT Ha paccTosHM 10 cM apyr oT Apyra U oT YCTpoKCTBa ynpaBneHus:, 3a
WCKITIOYEHVEM MOHWUTOPA, KOTOPbLIA B COOTBETCTBMM C TWUMOBLIM MPUMEHEHWEM pacrofaralT HernocpeACTBEHHO Ha

YCTPOWNCTBE ynpaBneHus;
6 - curHanbHbIM Kabenb, NpeaHa3HaYeHHbIN AN NOAKNIoYeHUs K 06opyaoBaHUI0, CBA3aHHOMY C OCHOBHbIM;

7 - KOHLbI CUMrHasnbHbIX kabenen, KOTOpble HE NOAKIOYEeHbl K O60py,CI,OBaHVIPO, CBA3AHHOMY C OCHOBHbIM, HarpyxarT
npu HeobXoaMMOoCTHM Ha COOTBETCTBYHOLLME CONPOTUBIIEHUA HArpy3KK;

8 - TOKOCBEMHMK NPU UCMOMNb30BaHUM pasmelLatoT Ha paccTosiHum 10 cm oT AMCC

PucyHok 4 - PacnonoxeHne HacTonbHOro 06opyaoBaHunst Npu UCMbITaHNAX
(n3mepeHne KoHOyKTUBHbIX VPTT)

3agunan cTopoda MO, NnpuMBIKaIOWAan C10n M2 HeNPOBOORALLED
K 33QHEA BepXHEN Y3CTH CTana Marteprana
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1 - kabenu, koTopble BUCAT Ha paccTosiHn MeHee 40 cM OT rOPU3OHTANbHOM NNACTUHbLI 3a3eMIIEHUS] U HE MOTYT ObITb
YKOPOYEHbI 0O NOAXOAALWEN ANVHbI, YKNaabliBaloT B cBA3ku anmHon ot 30 o 40 cm;

2 - U3MULLHIOK YacTb CETEBOTO LUHypa YKNaAblBaloT B CBSI3KY, PACMONIOKEHHYH0 B LEHTParnbHOW YacTu, U CeTEBOM
LUHYp YKOpauuBatoT;



3 - NO nopcoeguHstoT K ogHomy u3 npumeHaeMbix OC. Bce npumensemble 3C wm 3MCC nogknioyalwT K
rOpU3oHTanbHON NNacTUHE 3a3eMIeHNs (CM. PUCYHKN 4 1 7):

a) Bce Apyrve Onoku cucTembl 3anuTbiBaloT Yepe3 BTopoir DC. [NA HECKONbKMX CETeBbIX LUHYPOB MCMOMb3YHT
passeTBuTENb;

6) OC un JrCC pasmeltatoT Ha pacctosHun 80 cm oT MO n He meHee 80 cm OT Apyrux GMOKOB U MeTannumyecknx
nnNacTuH;

B) ceTeBble WWHYPbl U CUTHalbHbIE kabenu pacnonararoT Nno0 BO3MOXHOCTU Ha NMOJIHYKO OJIMHY Ha paCcCTOAHUN 40 cm ot
BepPTUKarbHON NNacTUHbI 3a3eMSEHNS;

4 - kabenn n ycTpowcTea, ynpaBnsemble BPy4YHyto (Hanpumep, KnasmaTypbl, MbiluM W T.M.), pacrnonaralT Kak npu
06bIYHOM NPUMEHEHWM;

5 - nepudepuiiHbie yCTponcTBa pa3meLlaroT Ha pacctosaHun 10 cM Apyr OT gpyra u OT yCTPOMCTBa yrnpasneHus, 3a
UCKIIOYEHNEM MOHWUTOpPA, KOTOPbIN B COOTBETCTBMM C TUMOBbLIM NPUMEHEHMEM pacronaratT HenocpPeACTBEHHO Ha
YCTPONCTBE YyrnpaBneHus;

6 - curHanbHbIN kabenb, npegHasHayYeHHbI AN NoAKNIoYEHUs K oGopynosaHmo, CBA3aHHOMY C OCHOBHbIM;

7 - KOHUbI CUrHamnbHbIX Kabenen, KoTopble He MOAKMHoYEHbl K 060PYAOBaHMIO, CBA3AHHOMY C OCHOBHBLIM, HarpyxarwT
npu HeOBXOANMOCTU Ha COOTBETCTBYIOLLIEE COMNPOTMBIIEHNE HarpysKku;

8 - TOKOCBEMHMK NPU UCMONb30BaHUM pasmelLatoT Ha paccTosiHum 10 cm oT AMCC

PuncyHok 5 - AnbTepHaTyBHOE pacnonoXeHne HacToNbHOro 06opyA0BaHNA
Npuv UCMbITAaHNAX (M3MEPEHME KOHAYKTUBHbIX NPTT)
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PuncyHok 6 - AnbTepHaTUBHOE pacnonoXeHne HacToNbHOro
o6opyaoBaHUsi Npu UCMbITAHKAX (M3MepeHUE KOHAYKTUBHbIX PIT)
(Bng ceepxy)
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MogcoegrHeHB K MOPHIOHTANBHOR

1 - kabenu, KOoTopble BUCAT Ha paccTosiHUM MmeHee 40 CM OT rOpPU3OHTANbHOM NNACTUHbLI 3a3eMIIEHUS U HE MOTYT ObITb
YKOPOY€EHbI 40 NOAXOAALLEN ANUHBI, YKNaabiBatoT B CBsA3kM AnvHon ot 30 o 40 cm;

2 - U3NULLHIOK YacTb CETEBOro LUHYpa YKnagblBaloT B CBA3KY, PACMOMOXEHHYO B LEHTparnbHOW YacTu, Unn ceTeBow
LUHYp YKOpauuBatoT;

3 - NO noacoeguHstoT Kk ogHomy u3 npumeHseMbix OC. Bce npumensiemble 3C wm 3MNCC nogkntoyawT K
ropu3oHTanbHON NNacTuHe 3a3emrieHust (CM. PUCYHOK 5):

a) Bce Apyrne 6Gnoku cuctembl 3anutbiBaloT yepe3d BTopor OC. [Ns HECKONMbKMX CEeTeBbIX LUHYPOB MCMOMb3yloT
pasBeTBUTENb;

6) OC un JrCC pasmewatoT Ha pacctosHun 80 cm ot MO n He meHee 80 cm OT ApyrMx GOKOB U MeTanIn4yecknx
NnacTuH;

B) ceTeBble LWHYPbl U CUTHAlNbHbIE kabenu pacnonararoT No BO3MOXHOCTU Ha NOJTHYKO OJIMHY Ha PaCcCTOAHUN 40 cm ot
rOpPU30OHTasNIbHOM NNACTUHbI 3a3EMIIEHNS;

4 - xabenu n ycTpoWcTBa, ynpaensieMble Bpy4YHylo (Hampumep, KnaeBuaTypbl, MbiluM W T.M.), pacrionaraloT Kak rnpu
06bIYHOM MPUMEHEHUM;

5 - nepudpepuiiHble yCTpOCTBa pa3MeLLatoT Ha paccTosiHin 10 cM apyr oT Apyra v OT YCTpoMCcTBa ynpaeneHus:, 3a
WCKITIOYEHNEM MOHWUTOPA, KOTOPbLIA B COOTBETCTBMM C TWUMOBLIM MPUMEHEHMEM pacrofiaraloT HerocpeACTBEHHO Ha
YCTPOWCTBE ynpaBrieHuns;

6 - curHanbHbIN kabenb, npegHasHayYeHHbIM Ang NoAKNIoYeHUs K 060py}J,OBaHVIIO, CBA3aHHOMY C OCHOBHbIM;

7 - KOHLbI CUMrHarnbHbIX kabenen, KOTOpble HEe NOAKIOYEeHbl K o6opy,u,OBaano, CBA3AHHOMY C OCHOBHbIM, HarpyxarT
npu HeobXoaMMOoCTHM Ha COOTBETCTBYHKOLLEE CONPOTUBIIEHNE HArpy3Ku,



8 - TOKOCBEMHVK MPW UCNOMb30BaHNK pas3MeLLaloT Ha paccTosHum 10 cm ot AMNCC

PucyHok 7 - PacnonoxeHne HacTonbHOro 060pyi0BaHUsi Npu UCMbITaHUAX
(n3mepenne koHaykTUBHbIX VIPTT Ha namepuTensHOn nnoLwiaake)

PucyHkn 6, 7. (M3ameHeHHas pegakumns, Mam. N 1).
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MogcoeqHHEHE K FODHAOHTANGHORA
M HA

1 - ecnu kabenu He MOryT ObITb YKOPOYEHbI OO NOAXOAALEN ANUHBI, TO UX U3MULIHWE YacTW YKNaabliBalT B CBA3KM
anudor ot 30 go 40 cm. Ecnu cnoxuTb CBA3KY He NpeacTaBnseTca BO3MOXHbIM, TO kabenu yknagbiBatoT KOMNbLaMu;

2 - N3NULLHIOK YacTb CETEBOro LWHypa YKrMaabiBalOT B CBA3KY, PACMNOSIOXKEHHYIO B €ro LleHTpanbHON 4actn, wunm
ceTeBon LLHYP YKOpa4iMBaloT;

3 - KOHUbl CUrHanbHbIX Kabenen, He MOACOEOMHEHHbIX K MNepudepuiiHbIM YCTPOMCTBAM, HarpyxawT npu
HEOBXOAUMOCTM Ha COOTBETCTBYIOLLEE COMPOTMBIIEHNE Harpy3Ku;

4 - 1O v kabenu n3onupyrT OT FOPU30OHTaNbHOW MAacTUHbI 3a3eMITEHMST C UCTONb30BaHNEM NPOKIaaKyu TONWMHON He
bonee 12 mm;

5 - VO nopcoeavHstoT K ogHoMy M3 npumeHsieMbix OC. OC MoryT OblTb pacnonoXeHbl Hag ropy3OHTanbHON
NNacTUHON 3a3eMIEHNSI UMM HEMNOCPEACTBEHHO MO, yKa3aHHOW NNacTUHOW;

6 - Bce gpyroe obopygoBaHue 3anuTbiBatoT oT BToporo OC mnu gononHuTenbHbix 3C;

7 - TOKOCbEMHWUK, MPU UCMOMb30BaHNN, pa3MmeLlaroT Ha pacctosHum 10 cm ot OMNCC (Mnm xapakTePHOr0 OKOHEYHOro
yCTpoWncTBa)

PucyHok 8 - PacnonoxeHune HanonsHoro 060pyaoBaHvs Npu UCNbITaHWUAX
(n3mepeHne koHaykTuBHbIX UPI)
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MNacTUHH 3338MMEHWA

MNoACOBAHHEH K MOPUIOHTANBHOH NoapcoenuHEH K ropHIcHTANBHOA
MNACTHHE 3A3EMIEHWRA MNacTHHE J83EMNEHNWA

1 - kabernu, KOTOpbIe BUCAT Ha paccTosHun meHee 40 CM OT rOPU3OHTaNbHOW NNACTUHbBI 3a3€MIIEHUSA U HE MOTYT ObITb
YKOPOY€EHbI 40 NOAXOAALLEN ANUHBI, YKNnaabiBatoT B CBsA3kM AnvHon ot 30 o 40 cm;

2 - V3MULLHIOW YacTb CETEBOrO LUHypa YKaabiBalOT B CBA3KY, PACMONOXEHHYIO B LleHTpasnbHON YacTu, UM ceTeBomn
LLHYP YKOpa4nBaloT;

3 - MO nogkntovatoT k ogHoMy 13 npumeHsemMbix OC. MNMpumeHaemble OC NOACOEAMHAOT K BEPTUKarNbHOW NnactuHe
3a3eMJeHns:

a) Bce gpyroe obopyaoBaHue 3anuTbiBaOT OT OAHOTO UM HECKOSbKUX AOMNONHUTENBHbIX IC;
6) OC pasmeLatoT Ha paccTosiHun 80 cm oT VIO 1 He meHee 80 cm oT apyrmx 6110KOB U MeTanNNMYeckux NnacTuH;
4 - O n kabenun N3onMpyoT OT rOPU3OHTaNbHOWN NMIACTUHLI 3a3eMIEHMS;

5 - kabenu n ycTpoWcTBa, yrnpaBrnsieMble BPYYHyl (Hanpumep, KnaeuaTypbl, MbIlUX U T.M.), pacrnonaraiT Kak npu
06bIYHOM MPUMEHEHUM;

6 - curHanbHbIN Kabernb K HanonbHOMY GrIOKy OMyCKaloT NepreHANKYNAPHO K NIacTMHE 3a3eMIIeHUs], €r0 U3MULLHIO
YyacTb yKnafblBaloT B CBSA3Ky. KabGenu, KoTopble He AOCTUraloT MiacTUHbl 3a3eMIEHNs, OMNyCKaloT A0 BbICOTbI pasbema
HanonbHoro 6roka unu 4o 40 cM B 3aBUCUMOCTH OT TOTO, YTO HUXE;

7 - HACTOJbHYIO YacTb O60py,CI,OBaHVI$| pacnonararoT B COOTBETCTBUN C PUCYHKaMU 4unn7

PucyHok 9 - PacnionoxeHne HanonbHOro 1 HacTorbHOro 06opyaoBaHust
npw UCMbITaHUAX (U3MEPEHNE KOHAYKTUBHBIX VIPTT)
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1 - kabenwu, KOTopble BUCST Ha paccTosiHMM MeHee 40 CM OT ropM30oHTanbHOWM NNAacTUHbI 3a3eMIEHUS U HE MOTYT BbITb
YKOpOYeHbl A0 NoaxoasLwen AnvHbl, yknaabliBaoT B cBA3kM AnvHon ot 30 go 40 cwm;

2 - KOHUbl CWrHanbHbIX Kabenew, He NOACOEAMHEHHbIX K nepudepunHoOMy YCTPOWCTBY, HarpyxawT npu
Heo6XoAMMOCTN Ha COOTBETCTBYIOLLEE CONPOTUBIIEHNE HArpy3Ku;

3 - ceTeByl0 pa3BeTBUTESNbHYIO KOpO6Ky (KOpOGKI/I) MOHTUPYIOT 3anoannuo C rOpU3oHTanNbHOM NAaCTUHOW 3a3eMIIEHMS
N COEAMHSIIOT C HEW.

MpumeyvaHme - MNpu ncnonsb3osaHun 3C ero ycraHaBnMBatoT MO FOPU3OHTaNbHOW NNACTUHOW 3a3eMNeHuUs;

4 - xabenu n ycTpoWcTBa, ynpaensieMble Bpy4YHylo (Hampumep, KnaeBuaTypbl, MbiluM W T.M.), pacrionaraloT Kak rnpu
06bIYHOM MPUMEHEHUM;

5 - nepudpepuiiHble yCTpOCTBa pa3MeLLatoT Ha paccTosiHin 10 cM apyr oT Apyra v OT YCTpoMCTBa ynpaeneHus, 3a
WCKITIOYEHNEM MOHWUTOPA, KOTOPbLIN B COOTBETCTBMM C TWUMOBbLIM MPUMEHEHWEM pacrofaraloT HernocpeACcTBEHHO Ha

yCTpOVICTBe ynpasneHua;

6 - ceTeBble kabenu cnyckalwT OO0 Mona M 3aTem NPOKNaAbiBaloT K pas3BeTBUTENbHOW KOpobKe. YANUHUTENbHbIE
ceTeBble LLHYPbI He UCMOMb3YT

PucyHok 10 - PacnonoxeHne HacTonsHOro 060opyAoBaHust Npu UcnbITaHWaX (M3mMepeHue nanydaemoix APIM)



THnosoe
pacCTOAHHE

mo 0

1 - kabenu, KOoTopble BUCAT Ha paccTosiHUM meHee 40 CM OT rOpU3OHTaNbHOM NNACTWHbI 3a3eMIIEHUSA U HE MOTYT ObITb
YKOpOYeHbl 40 noaxoasien AnvHbl, yknaabiBaoT B cBaA3kv anvHon ot 30 o 40 cwm;

2 - N3MNULLHIOK YacTb CETEBOrO LUHypa YKNaAablBaloT B CBA3KY, PACMONOXEHHYH B LEHTPanbHOW YacTu, Unn ceTeBow
LUHYp YKOpauuBatoT;

3 - KOHUbl CurHanbHbIX Kabenew, He NOACOEAVMHEHHbIX K nepudepunHoOMy YCTPOWCTBY, HarpyxawT npu
HeobXoAMMOCTUN Ha COOTBETCTBYHOLLEE CONPOTUBIIEHNE Harpy3Ku;

4 - 1O n kabenu N30NnpyroT OT rOPU30HTasNIbHOM NNACTUHbI 3a3EeMMEHNS;

5 - ceTeBy0 pa3BeTBUTENBHYIO KOPOOKY (KOPODOKM) MOHTMPYIOT 3ano4IULIO C FOPU3OHTANbHOM NNACTUHOW 3a3eMIeHMs
1 COeAMHSAIT C HEN.

Mpumeyarme - Mpn ncnonb3oBaHny SC ero ycTraHaBnNUBAIOT NOA rOPU30OHTarNbLHOWN NNACTUHON 3a3eMIEHUS;

6 - ceTeBble U cUrHarnbHble kKabenu OnycKarT Ha non. YanuHuTenbHble ceTeBble LHYpPbl HE UCNONb3YHT

PucyHok 11 - PacnonoxeHue HanonbHoro o6opynoBaHus Npu ucnbitaHusx (Mamepenne nsnyydaemoix NPIM)



TUNoBDa PACCTOAHHE |

N
h:i'"'l

1 - kabenu, koTopble BUCAT Ha paccTosiHUM meHee 40 CM OT rOpPU3OHTANbHOM NNACTUHbLI 3a3eMIIEHUS U HE MOTYT ObITb
YKOpOYeHbl A0 Noaxoasiwen AnnHbl, yknaabiBaloT B cBA3kM AnvHon ot 30 go 40 cwm;

2 - M3NVWHME 4acTu CUrHanbHbIX kabenemn, He MOACOEAMHEHHbIX K MepudepuinHOMY YCTPOWCTBY, yKnablBaloT B
ceaskn anvHon 30-40 cm B ueHTpe kabens. KoHubl curHambHbIX Kabenew, He NOAKMIOYEHHbIX K MepudepuiHbIM
YCTPOWCTBAaM, Harpy>atoT nNpu Heo6x0OUMOCTM Ha COOTBETCTBYHOLLIEE CONPOTUBIIEHNE Harpy3Ku;

3 - ceTeByl0 pa3BeTBUTESNbHYIO KOpO6Ky (KOpOGKM) MOHTUPYIOT 3anoannuo C rOPU30OHTasIbHON NAACTUHOW 3a3eMIIeHUs
N COEANHSIIOT C HEW.

Mpumevarnne - TMpu uncnonb3oBaHMn IC ero ycTtaHaBNMBaOT MOL TOPW3OHTaNbHON MeTanM4Yeckon nnacTUHON
3a3eMeHust;
4 - O v kabenu n3onupyoT OT FOPU3OHTANbHON NMACTMHbI 3a3EMITEHNS;

5 - kabenu n ycTponcTBa, ynpasrnsiemMble BPyYHylO (Hanpumep, KnaemaTypbl, MbIX M T.N.), pacrnonaratT Kak npu
06bIYHOM MPUMEHEHUM;

6 - curHanbHbIi kabenb K HanorbHOMY GNOKYy OMyCKarT MEepPneHAMKYNsSPHO K nnacTuHe 3asemneHus. Kabenb
yKOpauunBaT A0 NOoAXOAsLLEN AMNVHBI UMW €r0 U3MULLIHIOK YacTb YKNaabiBaloT B cBA3Ky. Kabenwu, koTopble He JocTuratoT
NNacTWHbl 3a3eMIIEHNS, OMYyCKaloT A0 BbICOTbI padbema HanonbHoro 6noka unu go 40 cMm B 3aBUCMMOCTU OT TOrO, YTO
HUXe;

7 - ceTeBble U cUrHarnbHble kKabenu onyckarT 40 nona. YanuHuTenbHble ceTesble LWHYPblI HE NCNONb3YHOT

PMcyHOK 12 - PacnonokeHue HanosrbHOro u HacTofibHOro o6opy,u,0|3aHM;| npn UCnblTaHNAX (|/|3mepeHV|e n3ny4vyaemblix
nPM)
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MnacTtiuxa aaiamnequa
{BEPXHAR YACTE NOBOPOTHING
KpYra W CTALUWOHAPHAA YacTh)

MoBOPOTHLIA KRy

1 - B cniyvae, ecnun cuctema COCTOUT U3 TUMOBbLIX 3MIEMEHTOB, AOMYyCKaeTCA NPOBOAUTL UCMbITAHUA TOMbKO C OOHUM
BePTUKaNbHbIM CTOAKOM;

2 - W3NWULLHIOK YacTb CETEBOrO LUHYypa YKnaAblBalT B CBS3KY, PACMONIOKEHHYIO B LIEHTPanbHOW 4YacTw, UNu LUHYp
yKOpaunBatoT;

3 - NO un kabenu n30MpyroT  OT rOPU3OHTarlbHON 3a3eMnsllWwen nnacTuHel. PacnonoxeHne 3nemMeHToB
060py,D,OBaHVIF| npu UcNbiTaHUAX OOJIKHO COOTBETCTBOBATb Tp86OBaHVI9|M TEXHNYECKOMN OOKyMeHTauun Ha MO n TMnoBbIM
yCnoBuAM ero npumMmeHeHud;

4 - UCMbITYEMBI CETEBON LLUHYP MOAKIOYAKOT K OOHOMY U3 npuMeHsieMblx OC. Bce apyrve ceTeBble LWHYPbl CUCTEMBI
3anuTbIBaloT Yepes apyrne 3C, Npu 3TOM UCMOSb3YOT PasBeTBUTENb C BOMbLUMM KONMYECTBOM 3aXUMOB;

5 - npy n3mepeHuax KoHAYKTUBHbIX VMIPTT V-06pa3Hble 3KBMBaNeHTbl CETU pacnonaratT Ha NNnacTMHe 3a3eMIeHNsl Unu
HenocpeaCcTBEHHO NOA HEW N COEAMHSIIOT C NNacTUHON 3asemneHus. MNpu namepenusax nanyydaemoix NP V-o6pasHblie
9KBUBAMNEHTbl CETU NPU UX MCMONb30BaHWM pacrionaratT nofd nnacTMHoW 3asemnenusi. LUTencenbHble pasbembl V-
06pa3sHbIX 3KBMBANEHTOB CETU AOMKHbI OblTb 3aN0ANMLO C NNACTUHON 3a3eMIIeHUs;

6 - curHanbHble kabenu Ans NOAKMYEHUS yAaneHHOro nepudepuiiHoro Mnu BcnoMoraTenbHoro o6opyaoBanus. K
KOHLIaM yka3aHHbIX kabenen NnoakmnovaoT Npyu HE0BX0AMMOCTU COOTBETCTBYHOLLIME HArPy3Ku;

7 - nNpu pacnonoxeHuu O60pyD,OBaHI/I$| Ons ncnbiTaHum YYNTbIBAKOT NPaKTUYECKUI ONbIT €ro YCTaHOBKM Ha MecCTe
aKcnnyatauunn

PucyHok 13 - PacnonoxeHue HanonbHoro 060pyaoBaHust ¢ BO3AyLUHbIMU kaGensmu npu ucneiTaHusx (Bug cGoky)



MNopcrasxa Ans kabened

1-8 cny4ae, ecin cuctemMa COCToOUT U3 TUNOBbIX 3NNEMEHTOB, AOMNMyCKaeTCA NpoBOANUTb UCMbITAHNA TONIBKO C O4HUM
BepPTUKaNbHbIM CTOAKOM;

2 - V3MULLHIO YacTb CETEBOro LUHypa YKragbiBaloT B CBA3KY, PACMONOXEHHYHO B LleHTpanbHOM 4actn, Unu LLHYP
YKOpa4nBatoT;

3 - NO un kabenu wun3onupydT OT TOPU3OHTANbHOM 3a3eMngalwen nnacTuHbl. PacnonoxeHue anemeHToB
obopynoBaHMs NpU UCTIBITAHUAX AOIMKHO COOTBETCTBOBATL TPEOOBAHUSAM TEXHUYECKON JOKYMeHTauun Ha MO n TunoBbiM
YCITOBUSIM €r0 MPUMEHEHUS;

4 - MCI'IbITyEMbIVI ceTeBoMn LUHYP NOAKMNKOYaT K OAHOMY N3 NPUMEHAEMbIX 3C. Bee opyrme ceteBble LLHYPbl CUCTEMbI
3annTbiBalOT Yepes apyrue 3C, npu 3TOM UCNONb3YKOT pa3BeTBUTESb C 60nbLUIMM KONMYECTBOM 3aXKUMOB;

5 - Npu namepeHnax koHAYKTMBHbIX VIPTT V-06pa3Hble aKBMBaneHTbl CeT! pacnonaratoT Ha NnacTuHe 3aseMneHns unu
HEenocpeACTBEHHO NOA HEN N COEAMHSIIOT C NnacTuHon 3asemneHus. MNpu namepenuax nanyyaemoix WP V-o6pasHblie
9KBMBAmNeHTbl CETW MpW MX UCMOMb30BaHWM pacnonaralT noj nnacTtuHon 3a3emnenwus. LUtencenbHble pasbembl V-
00pa3HbIX 3KBMBANEHTOB CETU JOIMKHbI ObITh 3aMNOANMLO C NNIACTUHON 3a3€MIEHUS;

6 - npu pacnonoxeHuu OGOpyﬂOBaHI/Iﬂ Ons ncnbiTaHum YYUTbIBAKOT NPaKTUYECKUI ONbIT €ro YCTaHOBKM Ha MecTe
aKcnnyatauunn

PucyHok 14 - PacnonoxeHue HanonsHoro o6opyaoBaHust ¢ BO3AyLUHbIMU KaGensmu Npu UCTbITaHUsX (BUA CBEPXY)

8.2 dyHkuymoHmposaHue NO

NO pomkHO (PYHKLMOHMPOBATL MPU HaMpshKEHUWM 3NEKTPONUTaHUS!, PaBHOM HOMWHANbHOMY WKW Haxo4sLeMCs B
yctaHoBneHHbIXx ana WO npegenax, un Npu TUNOBOMW Harpyske (MexaHu4yeckon unu anektpudeckon), ansa kotopom MO
ObINo CKOHCTPyMpoBaHoO. Mpy MCMbITAHMAX MPUMEHSIIOT, MO BO3MOXHOCTW, pearbHble Harpysku. [pu mncnonb3oBaHum
ummuTaTopa OH [OIPKEH NPEeACTaBnsiTb peanbHyl Harpy3ky B OTHOLIEHUW PagmMoOYacTOTHbIX U (PYHKUMOHASbHBLIX
XapaKTepUCTUK.

WcnbiTaTenbHble NporpamMbl MW Apyrue cpefctsa npoeepkn MO JommkHbl obecrneyvBaTth UCMbITAHUA PasfnyHbIX
3MEeMEHTOB CUCTEeMbl TakuM 06pa3oM, YTobbl Obinu oBGHapyxeHbl Bce WPI, cosnaBaemble OUT. Hanpumep, pexumsi
(PYHKUMOHMPOBaHUST OUCKOBOAOB U NEHTOMPOTSKHBIX YCTPOMCTB KOMIMbIOTEPHON CUCTEMbI MPU WUCTILITAHUAX [OJKHbI
BKMOYaTb MOCMEeAoBaTeNbHOCTb: CYATLIBAHWE - 3aMuCb - CTUpaHWe W NpeaycmaTpuBaTb adpecoBaHuWe K pasfnyHbIM



yyactkam namaTu. Mpu UcnbiTaHUSIX JOMKHbI ObiTb BLINOMHEHbI BCE BUAbI MEXAHWYECKUX AENCTBUA, NPeayCMOTPEHHbIX
TeXHU4eckoln aokymeHTaumnen Ha OUT.

8.2.1 ®dyHKUMOHNPOBaHKE BU3yanbHbIX AWCNIEEB
Ecnn NO BknoYaeT MOHUTOP MNW BU3yarbHbIM AUCTNEN, NPUMEHSIOT Crieaylowme npasuna:
- OpraH ynpasneHnst KOHTPACTHOCTLIO YCTaHaBNMBAKOT HA MaKCUMYM;

- OpraH ynpaBneHuna ApKOCTbH yCTaHaBIMBAKT HA MaKCMMyM UIK, eCcnn raleHne pactpa nponcxoauT npun ApKocCcTw,
MeHbLLE MaKCUManbHOW Ha 3TO 3HAYEHWeE ralleHns pacTpa;

- AnAa UBeTHbIX MOHUTOPOB UCNOJIb3YHOT Gernble CUMBOSbI (6yKBbI) Ha YepHOM (POHE;

- BblbupatoT Hanbonbwmin yposeHb VIPT npu nogaye nNonoXutensHOro vnv oTpuuaTtensHOro BuaeocurHana, ecnm
nmetoTcs 06e BO3MOXHOCTH;

- yCTaHaBnMBakT pa3Mep CUMMBOJIOB U KONMNMYECTBO UX B CTPOKE TaKUM o6pasoM, 4yTOObI Ha 9KpaHe 0T06pa)KaJ'IOCb
HanbornblLuee KoNM4YecTBO CUMBOJIOB;

- ONsi MOHMTOPOB C rpadnyecknMn BO3MOXHOCTSIMM Ha 3KpaH BbIBOAWUTCS BepTMKaNbHO CABUraeMasi KapTuHKa,
cocrosiwas n3 cumsonos "H". [1na MOHMTOPOB, 06nafatoLLmX TONbKO TEKCTOBLIMU BO3MOXHOCTSIMU, HA SKpPaH BbIBOAMTCS
crnyyaviHbin TekcT. Ecnu nsobpaxeHns aTux BMAOB NPUMEHUTb HENb3H, UCMOMbL3YOT TUMOBON ANCMNEN.

lMpn BbINOMHEHMM BblweykadaHHbIX npasun MO  pomkHO byHKUMOHMpoBaTL B pexume, obecneynsaroeMm
HanbonbLlwuin yposeHb PTT.

(N3meHeHHas pegakums, Mam. N 1).
8.2.2 dyHKuMOHNpOBaHMEe hakCMUIbHBIX annapaToB

dakcMMunbHbIE annapaTtbl UCMbITLIBAKOT NpY NpMeMe 1 nepegaye ¢ npuMeHeHneM TecT-Tabnuubl Ang akCUMUbHBIX
NPUEMHMKOB B peXume Hanbonee AetanbHOro n3odbpaxeHus.

MpumevaHune - [ns BbisBrneHus Hambonbliero ypoeHs VNPT moxeT notpeboBaTbCcsi NOBTOPEHUE TECTOBOW Tabnuubl
HeCcKonbKo pas.
8.2.3 dyHKuMoHNpoBaHNe TenedOoHHbIX annapaToB

TenedoHHbIE annapaTbl, KOTOPbIE MOTYT NepefaBaTh peyeByo UHMOPMaLMIO C MPUMEHEHMEM LMAPOBBLIX CUrHarmoB,
UCMbITBIBAIOT B pEXMMax npuema u nepefadm ctaHgapTHOM peyeBor nHdopmaumm.

9 MeToa namepeHnsa KOHAYKTUBHbLIX UPT1

M3mepeHnss NpoBoAsT ¢ nomollbto nameputenen MIPI ¢ KBasaunuKOBbIMKW AeTeKTopamMy U AeTekTopamu cpeaHux
3HayeHuin. Oba aeTekTopa ycTaHaBnuBaoT B ogHOM usmeputene P,

MpumeyaHue - PekomeHayeTcs NpoBoAnTb N3MepPeHNs KOHAYKTUBHbLIX VP B SkpaHMpoBaHHOM NMOMELLEHUW.

Ona ymeHblUeHWss BpeMeHu wucnbliTaHui BMmecTo uameputensa WPl ¢ geTekTtopoMm cpegHux 3HavYeHun wnu
KBa3UMMKOBbLIM OETEKTOPOM AOoMnyckaeTcsi NpuMeHsiTb nameputens VPl ¢ geTektopoM MMKOBbIX 3Ha4YeHun. B cnopHbIx
cnyvaax npu ucnbitaHuax OUT Ha cooTBeTCTBME HOPMaM [AfiS KBa3WUMUKOBbIX 3HAYEHUM OTAAKT MNPeuMMyLLecTBO
nameputento VIPI ¢ kKBasunnkoBbIM AETEKTOPOM, a MPU UCMbITAHUSIX HA COOTBETCTBME HOPMaM AN1Si CPEOHUX 3HAYEHUI -

nameputento NPl ¢ 4eTekTopom CpeaHnx 3Ha4YeHUN.

Ucnonb3yembie npu ucribimaHusix cpedcmea usmepeHuli dormkHbl uMems delicmeyroujee caudemeribCmeao O Mosepke,
a ucrnbimamersnbHoe obopydosaHue - delicmayrowuti ammecmam.

9.1 Uameputenu NPT

Nameputens VPIT ¢ kBa3nnuKoBbIM OETEKTOPOM U AETEKTOPOM CpefHUX 3HaveHun gormkeH cootsetcteoBaTh [OCT P



51319. Nameputens UPI ¢ nukoBbiM aeTekTopom domkeH cooTtsetctBoBath TOCT P 51319, B ToM yucne B Yactu
LUIMPUHBI NOMOCHI MPONYCKaHUs Ha ypoBHe 6 Ab.

Arnieopumm fPUHAMUS peweHus npu USMepPeHUsX ¢ NpUMeHeHUeM ruKkogo2o demekmopa rnpusedeH 6 rnpuroxeHuu A.
9.2 UamepeHne VNPT Ha ceTeBbIx 3axkumax

Mpn wunamepenun koHAaykTMBHLIX WPI Ha ceTeBbIX 3axmMmax WCNoMb3ylT 9KBMBANEHT CeTU JNeKTpPonuTaHus,
obecneymBaloLLMin onpeadeneHHoe 3HaYyeHue MOSHOro COMPOTMBIIEHUST Ha BbLICOKUX YacToTax B TOYKE M3MEpPEeHUn Ha
BMIIKE CETEeBOro LUHypa, a Takke passasky MO oT pagmonomex B ceTv nuTaHms. Vicnonb3yioT V-06pasHbin 3KBMBANEHT
cetn muna 4 ¢ NonHbIM HOMUHanbHbIM conpoTtusneHvem 50 Om/mklH B cootBeTCcTBUM ¢ TOCT P 51319 (nanee B Tekcte
- 3KBMBASIEHT CeTH).

NO noacoeduHSAOT K 3KBMBANEHTY CeTM U pasmellaloT Takum obpas3oM, 4ToObl paccTosHWE MeXAy BHELUHEN
nosepxHocTbio MO 1 akBnBaneHTom cetn coctasnsno 0,8 m.

Ecnn NO umeeT wiTaTHbIN rMbknin ceTeBom LWIHYp AnuHON 6onee 1 M, TO YacTb ero n3bbITOYHON ANNHBI YKNagbiBalT B
CBA3KY, ANYHAa KOTOPOW He AorkHa npesbiwaTtb 0,4 M.

Ecnu Tun ceTeBoro LWHypa onpederneH B TeXHWYECKOW AOKyMeHTaumm Ha MO, To ans coeguHenns MO c
3KBMBANEHTOM CETU UCMOMb3YIOT LWWHYP YKa3aHHOro TMna AnvHoi 1 M.

KoHpyktueHble NPT namepsaloT mexay 3axumoM ¢asHOro npoBoda M 9TanOHHbIM 3a3eMiIeHMeM U3MepUTENbHON
cxeMbl (3axnmoM "3emnsa" aKkBMBaneHTa CeTun) U Mexay 3aXMMOM HeWTpanbHOro NpoBOAA W 3TaNOHHBIM 3a3eMIIEHUEM.
O6a n3mepeHHbIX 3HaYeHUS AOMKHbI YO0BNETBOPATL COOTBETCTBYIOLLMM HOPMAaM.

OTgenbHble MpoBoAa 3aLUMTHOTO 3a3eMrieHust (MpU WX Hanmuuuy) MOAKMIOYAT K 3TarioHHOMY 3a3eMIIEHMUIO.
YkasaHHble NpoBoJa A0SkHbl UMeTb AnNvHY 1 M U NpoknaabiBaTbCs NapannienbHo CETEBOMY LUHYPY HA pacCTOsHUW He
Gonee 0,1 M OT Hero (ecnu MHble TpeboBaHUsi He YCTaHOBIEHbI B TEXHUYECKOW AokymeHTauum Ha O).

[Opyrue npoBoaa 3asemMneHus (NpyMeHsiemMble, Hanpumep, ans uenen obecneyennss OMC), kOTopble B COOTBETCTBUM C
TexXHU4eckon gokymeHTaumen Ha MO JomkHblI MOAKIIOYATLCS K TOMY XKe 3aXMMY, YTO U NPOBOJ 3aLLMTHOrO 3a3eMIIEHNs,
TaKkKe MNOAKIMIOYAKT K 3TANIOHHOMY 3a3EMIIEHNIO.

lMpoBeneHne N3mMepeHnii Ha HEKOTOPbIX YacTOTax MOXET 0Ka3aTbCH HEBO3MOXHbLIM U3-3a KOHOYKTUBHBLIX PafMONoMeX,
CBS13aHHbIX C PagMOYacTOTHbIMM 3NEKTPOMArHUTHBIMM MONISAMU MECTHbIX paaMoBeLLaTeNbHbIX NepeaaTynkoB. B atom
crnyyae mexgay 3KBMBANEeHTOM CETM W CETbIO 3NEKTPONUTAHUSA YCTaHaBNMBAKT AOMNOMHUTENbHBIA BbICOKOYACTOTHbIN
GUNBLTP UNN U3MEPEHUST NPOBOAAT B 3KPaAHUPOBAHHOM MOMeLLEHUW. [JOMONHUTENbHbLIA BbICOKOYACTOTHLIA PUNbTP
OOIMKEH MMETb MeTanfMYecKMn 3SKpaH, KOTOPbIN COEOUHSIT C 3TanOHHbIM 3a3emrieHneM. TpeboBaHWsi K MOMHOMY
COMPOTMBIIEHNIO SKBMBAIIEHTA CETU HA YACTOTE U3MEPEHUIN AOIMKHbI BBINMOMHATLCS NPY MOAKMIOYEHHOM AOMNOMHUTENTbHOM
BbICOKOYACTOTHOM PUNbTPE.

Ecnn MO npeactaenseT cobow rpynny OUT ¢ O4HUM MNU HECKOMNBKMMW OCHOBHbIMU Griokamu, npudem kaxgoe OUT
VUMEET OTAENbHBIN LLUHYP, TOYKY NOAKIIOYEHUS SKBMBAINEHTa CETU ONPeaenstoT, NPUMEHsis crneaylowme npasuna:

a) Kaxablii LUHYP NUTaHUS, 3aKaHYMBAIOLLMIACS BUMKOWM CTaHAAPTHOM KOHCTPYKLUM, UCTMbITLIBAKOT OTAENLHO;

0) LWHYpbI NUTAHUS UMK 3aXKMMbl, KOTOPbIE B COOTBETCTBUM C TEXHWYECKOW AOoKymeHTaumein Ha MO He onpeneneHsbl
ANsi NOAKIIOYEHUS Yepes3 OCHOBHOW GrOK, UCMbIThIBAOT OTAENBHO;

B) LIHYPbI MUTaHUS UMW 3aXWMbl, KOTOPbIE B COOTBETCTBUM C TEXHUYECKOW JoKyMeHTauueln Ha MO onpepgeneHs! ans
NOZKMIOYEHNS] K OCHOBHOMY GIIOKY Unu Apyromy nutaroliemMy obopyLoBaHMio, MOAKMOYAT K yKa3aHHOMY OCHOBHOMY
Gnoky (nuTatolieMy oGopyaoBaHWiO). 3aXUMbl UMK LUHYPLI MUTaHUS OCHOBHOTO Groka Mnu nuTatowwero oGopyaoBaHus
NOZKMIOYAIOT K 3KBUBAMEHTY CETU 1 MPOBOAST UCTILITAHUS;

r) ecnm B COOTBETCTBMM C TeXHMYECKON OoKymeHTauuen Ha MO npedycMOTpeHO creuuarnibHoe 3SneKTpuyeckoe
coefunHeHne, HeobXoauMble TeXHWYECKMe CPEACTBAa AMS ero OCYLECTBREHUS MPU UCTbITAHWUSX OOSDKHbI MOCTaBMSATLCS
U3roTOBUTENEM,;

,EI,) npn ncnbliTaHNMn 060py/J,OBaHVI$|, MnMerLulero HeCKoJ1bko ceTeBbIX LWHYpPOB, HE noaBepraemMble UCMbITaHUIO LLUHYPbI
NoKN4aroT K pa3BeTBUTENIO, KOTOprIZ, B CBOIO o4epeb, NOAKMKYaKT K AONONTHNTENIbHOMY 3KBUBAIIEHTY CEeTU.

9.3 NnactunHa 3asemneHns

HactonbHble MO pacnonaratloT Ha pacctodHum 0,4 M OT BepTUKanbHOW MeTanfM4yeckon MnacTUHbl 3a3eMreHus



pasmepaMu He MeHee 2x2 M U Ha paccTosHum He meHee 0,8 m oT nmobon gpyrori MeTanIMyYeckon NOBEPXHOCTU WK
APYron nNNacTuHbl 3a3emiieHns, He ssnswoowenca vacteio MO. Ecnnv namepeHns npoBOASAT B 3KPaHWPOBaHHOM
nometleHnn, To pacctosHme 0,4 M MOXeT OTHOCUTBCA K OOHOW M3 CTeH nomelleHuns. Ecnu namepeHns nposogsaT Ha
OTKPbITOW W3MEepUTENbHOM NIolagKke WM B SKPaHMPOBAHHOM MOMeLleHnn, To pacctosHue 0,4 M MOXeT Takke
OTHOCUTLCSH K FOPU3OHTaMbHOW NacTMHE 3a3eMMneHns.

HanonbHble O pasmeLlaoT Ha ropusoHTanbHoOM NnacTnuHe 3a3eMneHnsi, Npu 3TOM He OOIMKHO ObiTb 3MeKTpUYEecKoro
KoHTakta mexgy MO u nnactvHom 3a3emneHusi, HO COMPUKOCHOBEHWSI BO3MOXHbl. [lnacTvHy 3aszemneHusi MoxeT
3aMeHUTb MeTannuyeckuii non. Fopu3oHTanbHasa nNnacTMHa 3aseMneHus AormkHa BbICTynaTb, NO KpanHen mepe, Ha 0,5 m
3a KOHTYpbl MO 1 uMeTb MMHMManbHble pa3mepbl 2x2 M. 3axuMm "3emns" akBuBaneHTa CeTU MOAKMHOYAT K MracTuHe
3a3eMIIeHMS C MOMOLLbIO MPOBOAHMKE MUHMMANbHO BO3MOXHOW AMNVHBI.

9.4 YctaHoBka obopyanoBaHus

MO pomxHo BbITb pasmMeLLeHo 1 byHKLMOHMPOBATL B COOTBETCTBUM C TpeboBaHnsamMu pasgena 8. Pabovee mecto ans
UCNbITAHUA OPraHM3ylT B COOTBETCTBUM C PUCYHKaMu 4-9 Ons HACTOMbHOrO, HamonbHOro M KOMOGUHMPOBAHHOMO
(HacTonbHOro M HanonbHoro) obopygoBaHusa. Ha pucyHkax 13 m 14 npuBegeHo paboyee MecTo ANsi UCMbITAHUN
HanonbHoro o6opy0BaHusi ¢ BO34yLUHbIMKY Kabenamu.

HactonbHble O pacnonaratloT Ha HeMeTannuyeckom cTone BbicoTon 80 cM Hag ropu3OHTanbHOW MfacTUHOWM
3asemrnenus (cM.9.3) n Ha paccTosiHum 40 cM OT BepTuKanbHON NNacTUHbI 32a3EMIMEHNS, COEAMHEHHON C rOPU30OHTarbHOW
nnacTMHON 3a3emneHus (CM. pucyHkM 4-6). B Tex cnydasax, korga WO pacnonaraior Ha BbicoTe 40 cm Hapg
rOpU30HTarnbHOW NNacTUHON 3asemneHns (anbTepHaTMBHoe paboyee MeCcTo AN UCMbITaHUA, CM. PUCYHOK 7), 9TOT haKT
OTpaxarT B MPOTOKONE NCMbITAHUN.

MO, npegHasHavyeHHOe Kak Afsi HACTONbHOrO, Tak M AN HaMnoNbHOrO NMPUMEHEHUS, UCTbITLIBAIOT Kak HacTONbHOEe
obopyaoBaHue, 3a NCKIIOYEHMEM Cryyasi, koraa TunoBbiM npumeHeHnem NO sienseTca HanonbHoe. B atom cnyyae MO
MCMbITbIBAIOT KaK HanomnbHoe.

MO, npepHasHayeHHoe AN paboTbl NPUM HACTEHHOM MOHTaXe, MWCMbITLIBAIOT Kak HACTONMbHOE, MpW 3TOM
pacnonoxeHune MO gomkHO COOTBETCTBOBATL TUMOBOMY NPUMEHEHMIO.

I'IopT ANeKTponnTaHna NoAKN4YaT K 3KBMBAIEeHTy CeTu C UCNOoJIb30BaHNWEM LUTATHOINo CeTeBOoro LHypa. I'IopT CBA3N
NOAOKNO4YalT K 3KBMBANEHTY NOJIHOIO CONpOTUBNEHUA CeTU (CM. 9.5.2) C UCMonb30BaHWeM CuUrHasnbHoro kabens.

9.5 NamepeHue MPT Ha nopTax cBA3n

Memodsi usmepeHul Pl Ha nopmax cesi3u Haxo0simcsi Ha pacCMOMpPeHUU.
(N3meHeHHas pepakumns, Mam. N 1).

9.6 Perncrpauusa pesynbtaToB n3mepeHuin

Pernctpupytot yposHu UPI1 1 yactoTbl namepeHuin, no kpanHen mepe, wectn NP gna kaxgoro ceteBoro 3axuma u

Ka)AOro MopTa CBS3W, UMEIWMX HaMBonbluMe BENUUYMHbI 1 npeBbiluaomx ypoeeHs (L - 20 aB), rne L - Hopma B
norapnMn4eckux eguHuLax.

10 MeToa namepeHus nany4vaemoix UPI

NamepeHns npooaat nameputenem VIPT ¢ KBa3nnmkoBbIM AeTekTopoM B norioce YactoT ot 30 go 1000 My,

Ona yMmeHblUeHWs BpemeHW ucnbiTaHuii BmecTo usmeputens WPI ¢ kBa3MnMKOBbIM [EeTEKTOPOM [omnyckaeTcs
npumeHsiTe nameputens VIPI ¢ nukoBbIM eTekTopoM. B cnopHbIx criydasix npevmyLiectsoM obnagatoT pesynbTathl
M3MEpPEHUI KBA3MNUKOBbIX 3HadYeHunn NPT,

10.1 N3ameputenu NPT

Nameputenu UPIT ¢ kBa3unnkoBbIM 4ETEKTOPOM U C NMUKOBLIM AETEKTOPOM A0MKHbI cooTBeTcTBOoBaTh [OCT P 51319.

10.2 AHTEHHa

AHTEHHa JoMkHa NpeacTaBnsATb co6o CMMMETPUYHBLIN BUGpaTop (amnonb). Ha yactotax 80 MI'y 1 Beile NpUMeEHSIOT
HacTpavBaeMbli NMOMYBOJHOBLIA CUMMETPUYHBIA BuBpaTop. Ha 4yactotax Hwxe 80 MIL - cuMMeETpuUYHBIN BUGpaTop,



pa3mep KOTOpOro paBeH AfMHe MOSyBOSIHOBOrO CUMMETPUYHOro BubpaTtopa Ha ydactote 80 MI'y (cm. Takke MOCT P
51319).

MpumeyaHne - MoryT ucnonb3oBatbCs U [pyrme aHTeHHbl, HO npu ycrnoBuu, 4TO NOJIyYE€HHblE pe3yrnbTaTbl MOryT
KOppenupoBaTbCA C pedynbtatamMmn ana CUMMETPUYHOWN ANMNONBHOW aHTEHHbI C MPUEMITIEMOI CTENEHBIO TOYHOCTH.

10.2.1 PaccTosiHue mexay aHteHHon u O

N3mepeHne nsny4yaemMoro nosns ocyLUecTBASIOT C MPUMEHEHUEM aHTEHHbI, yCTaHABMMBAEMOW TakuM obpa3om, 4TobbI
paccTosiHue Mexay NPOeKUMsMU Ha 3eMIIio LieHTpa aHTeHHbl 1 Grvkanwen Kk aHTeHHe rpaHuubl MO cooTBeTCTBOBANO
N3MepUTEenbHOMY PaccTosiHWIO, onpefeneHHoMy B pasgene 6. panunua MO onpepensieTcs Boobpaxaemon nuHuen,
OMUCBIBaKOLLLEN MPOCTYH0 reoMeTpuyeckyto curypy, okpyxatowyio WNO. Bce coeauHuTenbHble U BHYTPUCUCTEMHbIE
kabenn OUT pacnonaratoT BHYTPU 3TON NNHUN (CM. PUCYHOK 2).

MpumevaHusa

1 Ecnu HeBO3MOXHO NPOBOAUTL M3MepeHus HanpsxeHHocT nons NPT Ha paccTosHumn 10 M 13-3a BbICOKUX YPOBHEN
MOCTOPOHHMX PaguonoMex Wnu no Apyrum npuuuHam, 1o ucnbitaHns OWT knacca b nposogat Ha Gornee 6nuskom
pacctosiHuu, Hanpumep, 3 M. [Ona npvBedeHWs HOPMbl K ONpefeneHHOMY PacCTOSHWMIO WUCMONb3yT Ko3dduuneHTt
obpaTtHoli nponopumoHansHocTy 20 gb Ha pJekagy M3MEHeHUs M3MepuTenbHoro paccrosHusa. CnepyeT 6biTb
BHUMATENbHBLIM NPU M3MEPEHUAX Ha paccToaHumn 3 M Ha yactoTax okono 30 MI'y u3-3a BO3MOXHbIX BAVUSHWUI BrivkHero
nons npu UcnbiTaHUm KpynHorabapuTHoro obopyaoBaHus.

2 Beudy 3Ha4umenbHOU MoepewHocmu Uu3MepeHul HanpsbkeHHocmu nonss WPI npu  u3mepumernbHOM

paccmosiHuu 3 M Qoryckaemcsi UCM0b308amb pes3ynbmambl U3MepeHUl Ha yKa3aHHOM paccmosiHuu Ons
nodmeepxdeHusi coomeemcmeuss OUT ycmaHOB8/EeHHbIM HOpMaM pu  cepmubukayuoHHbIX U  MPUEMOYHbIX

ucrnbimaHusiX MmoJiIbKO 8 ImMOM criy4dae, ecl/iu U3MepeHHOe 3HadyeHue HaripsXXeHHocmu 1ok EL!.?.M’ npueedeHHoe K

paccmosiHuto 10 M (E) ¢ ucrionb3osaHuem ebipaxeruss B = (... — 10} 95, e meree yem Ha 8 OB MeHbwe HOPMBI.
Ecru amo ycriogue He 8bIMOIHSemcsi, UsMepeHusi AOMKHbI BbiMb MOBMOPEHSI MpU U3MEPUMeTsHoM paccmosiHuu 10 m.

10.2.2 PaccTosiHue mexay aHTEHHOM U NaCcTUHOWN 3a3eMIieHnst

BbICOTy aHTEHHbl Hag NNAacTUHOM 3a3eMneHust U3MeHsAT OT 1 40 4 M [0 MOonyyYeHWs MakcuMarnbHOro oTcyeTa
M3MepuUTenbHOro Npmbopa Ha KaXkaon 4acToTe U3MEPEHUIA.

10.2.3 A3MMyT aHTEHHbI N0 oTHoLeHuo k O

A3VMYT aHTEHHbl MO OTHOLEHUO K MO n3MeHsA0T BO BpeEMS UCTbITaHWIA ANSA BbISBNEHNS MakCUMarbHbIX NoKasaHun
no BenuuuHe HanpsxeHHoctn nons WPT. Oonyckaetca BpaweHne WNO. Ecnn Ha npaktvke 3TO HEBO3MOXHO, To MO
OCTaBnAT HEMOABWXHBIM U n3mepeHns nposoaaT Bokpyr NO.

10.2.4 Mongapusauus aHTeHHbI NO OTHOLLEHMIo K MO

[na BbiABNEHNS MakCMMarbHbIX NOKaszaHWM No HanpsbkeHHocTn nons VIPI Bo BpeMsi M3MEpEeHUn N3MEHSIIOT Takke
nonAapmnsauntio aHTEHHbI (FOpVISOHTaJ'IbHy}O n BepTI/IKaJ'IbHy}O).

10.3 UsmeputenbHas nnollaaka

10.3.1 O6Lwwue nonoxeHus

N3amepuTenbHyto nNnoLlaaky NnoBepsoT NyTEM U3MEPEHUI 3aTyXaHWs! 3NEKTPOMarHUTHOMO NOMsi NPU FOPU30OHTaNbHOM 1
BepTuKanbHOW nonspusaumm B nonoce 4actot oT 30 go 1000 MIu. PaccTtosiHne mexgy npuemHoOW v nepepatoLlen
aHTeHHaMW JOIMKHO ObITb TaKMM e, Kak Npu n3mepeHusix HanpsixkeHHocTn nonst PN Bo Bpemst UcnbITaHUiA.

10.3.2 NamepeHune 3aTyxaHus nnowankm

MamepuTenbHy0 NNOWAAKy CUYATAT MNPUEMIIEMOM, €Cnu pe3ynbTaThl M3MEpEeHW 3aTyxaHus Mnowagku npwu
rOPM3OHTaNbHOM W BEPTUKANbHOW Mnonsipu3aumm nons HaxogaTtca B npedenax +4 gb OT TeopeTMyeckuMx BenvuMH

3aTyxaHust ngeansHon nnowagkm (cm. FOCT P 51320).

10.3.3 OTKkpbITas nsmeputenbHasa nnowagka



NameputenbHas nnowagka AomkHa GbiTb NIOCKOW, CBOGOAHOW OT HABECHbLIX MPOBOAOB W GIIM3KO PACMOMOXEHHBIX
OTpaXKaloLLMX KOHCTPYKUMIA. Mnollaaka AosmkHa GbiTb 4OCTAaTOYHO GOnbLUO, YTOGLI 06ecneynTb pasMelleHe aHTeHHbI
Ha oOnpefeneHHOM pPacCTOSHUM W rapaHTMpOBaTb COOTBETCTBYIOLWMIA Pa3HOC MeEXAY aHTEHHOMW, MUCMbITyeMbIM
obopyaoBaHMEM U OTpPaXaloWMMU KOHCTPYKUMSMWU. o4 OTpakaroLMMU KOHCTPYKUMAMM TMOHUMAIOT KOHCTPYKUMU B
OCHOBHOM M3 NPOBOASALLEro MaTtepuana.

OTKkpbiTag m3MepuTenbHasa nnowagka AormkHa ObiTb obopydoBaHa ropu3OHTanbHOW MMAACTUHOW 3a3eMreHus B
cootBeTcTBUM € 10.3.4. Cxema OTKPbITON M3MepPUTENbHOW Nnowagkn npmeeaeHa Ha pucyHke 1. Cxema MUHUMaNbLHON
anbTepHaTUBHOW M3MepUTENbHON NMoLWaaku npusedeHa Ha pucyHke 2. OTKpbITas nsMepuTenbHasa nnowagka AormkHa
yOoBNeTBopATb TpeboBaHMAM K 3aTyxaHuto, yctaHosneHHeiM B TOCT P 51320 (npurnoxerue I).

10.3.4 lNnacTtuHa 3a3emnenuns

lMnactuHa 3azemneHnsa AormkHa, No KpawmHen mepe, Ha 1 M BbICTynaTb 3a KOHTYp VIO 1 Hambonbluen nameputensHon
aHTEHHbI M NOKPbIBaTb BHYTPEHHEE MPOCTPAHCTBO Mexay MUCnbiTyemMbiM 060opyaoBaHMeM U aHTeHHOWN (pucyHok 3). OHa
AOIMKHA BLIMONHATECA U3 MeTanna, npu 3ToM pasMepbl OTBEPCTUI U 3a30POB HE AOMKHbI NpeBbllaTe OAHY AECATYI0
ONWHBI BOMHbI, COOTBETCTBYHOLLEN HauBbICLLEA YacToTe uamepeHun. Ecnm TpeboBaHusa K 3aTyxaHWo M3MepUTernbHOWM
NAOLWAaAKN He BbIMOMHATCA, NPUMEHSIOT NNacTUHY 3a3eMneHuns 6onbLiero pasmepa.

10.3.5 AnbTepHaTUBHbIE UCMbITaTENbHbIE NIIOLALKN

NcnbitaHna moryT ObiTe  NpoBeAeHbl C  NPUYMEHEHMeM ApYrMx W3MepuTenbHbIX Nnowagok, dusmyeckne
XapakTePUCTUKN KOTOPbIX HE COOTBETCTBYIOT TpeboBaHusaMm, yctaHoBneHHsIM B 10.3.3 n 10.3.4. MNpwn atom Heobxoaumo
AOKas3aTenbCTBO, YTO MPUMEHEHWEe TakuxX anbTepHaTUBHbIX W3MEpUTENbHbLIX MMNOLWAA0K MO3BOMSeT MOoNny4nuTb
060CHOBaHHbIe pe3ynbTaTbl U3MEPEHWU. ArlbmepHamusgHble udMepumeribHble Maowadku npu2ooHsl 0718 ucrbimaHud,
ecnu ydosnemeopsitom mpebosaHusiM K 3amyxaHuto, ycmaHosneHHbim 8 TOCT P 51320 (npunoxerue [). dormxHbi
b6bImb makxe 8bIrnosiHeHb! mpeboeaHusi, ycmaHoeneHHbie 8 npumedyarHuu 2 Kk 10.2.1.

OagHuM 13 npumepos aJ'IbTepHaTVIBHOl;I I/I3MepVITeJ'IbHOI7I nnowangkn ABndaeTcA 3KpaHMpOoBaHHOE MNomelleHune, CTeHbl
KOTOPOro NOKpPbITbl paanonornowanwmmm matepmanom.

lNpumedaHue - Tpebo8aHUs K 3amyxaHulo arnbmepHamueHbIX U3MepumeribHbIX naowadok u Memod uamepeHul,
ycmaHos ieHHbIe 8 npunoxeHuu A k nybnukauyuu CUCIIP 22, npusedeHbl 8 TOCT P 51320 (npunoxeHue [).

(N3meHeHHas pegakums, Mam. N 1).
10.4 YcTaHoBka o6opyaoBaHus

NO pomkHO ObITb ycCTaHOBMEHO W (YHKUMOHMPOBATbL B COOTBETCTBMM C TpebosaHnuamu pasgena 8. MO
yCTaHaBnuBalT B COOTBETCTBMM C pucyHkamu 10, 11 m 12 gna HacTOnbHOro, HamonbHOTO U KOMOBWHUPOBaAHHOIO
(HacTonbHOrO M HanomnbHOro) obopynoBaHus. Ha pucyHkax 13 u 14 nprBeaeHbl CXeMbl YCTAHOBKM ANA UCMbITAHWUA
HanonbHoro o6opyaoBaHWs ¢ BO3AYLUHbIMY Kabensamu,

HactonbHoe MO pacnonaratoT Ha CTOMe U3 HEMETannMyeckoro martepuana BbicoTon 80 CM Hag ropuM3oHTarnbHOM
NNacTUHOW 3a3eMneHus uamepuTenbHon nnowanku. HanonbHoe MO pasmelyatoT HEMOCpeaCcTBEHHO Ha MfacTuHe
3a3eMIieHns, npy 3ToM 0bopyaoBaHNE OOMKHO ObiTb OTAENEHO OT MACTUHBLI 3a3eMSIeHNS U30NSLMOHHON NPOKITaaKon
TonuwmHom 15 Mm.

O6opynoBaHne, CKOHCTPYUPOBaAHHOE /sl HACTONBHOMO U HAMOMbHOTO NMPUMEHEHWS!, UCTILITLIBAIOT KaK HACTONMbHOE, 3a
WCKITIOYEHEM CIyYaeB, Korga TUNoBbIM NpUMeHeHnemM 060pya0BaHUS SABMSETCSA HanosbHoe.

O6opy,qosaHV|e, CKOHCTpYynpoBaHHOE AONnA NpUMEHEeHUA Npu YyCTaHOBKE Ha CTeHe, UCNbITbIBAlOT KaK HaACTONbHOE
o6opy,uosaHV|e. [Mpn aToM opueHTauus anemeHToB NO gomkHa COOTBETCTBOBATL TUNOBOMY NPUMEHEHMUIO.

10.5 Pernctpaums pe3ynbTaToB N3aMepeHui

PernctpvpyloT ypoBHM 1 4acToTbl U3MEPEHWI, No KpanHen mepe, wectn UPTI, nmetowmnx HanbonbLluve BenUYMHbI 1
npesbiwatolmx yposens (L - 20 gB), rne L - cooTseTcTBytOWAs HOpMa B NorapudMUyecknx eavHALaX.

10.6 amepeHusi B MPUCYTCTBUM MOLLHBIX MOCTOPOHHWUX CUTHANOB

B obLem crnyyae NOCTOPOHHWE CUrHanbl He OOMKHbI NPEBbIWATL YCTaHOBMEHHbIX YPOBHEN (cM. pa3den 8). OgHako
nsmepexmne nanydyaembix MIPT o1 MO Ha HeKOTOPbIX YacTOTax MOXET OKa3aTbCs HEBO3MOXHbIM U3-3a SNEKTPOMAarHUTHbIX
nonew, cosgaBaeMblX MECTHbIMW Paguo- W TENeBU3MOHHbIMW NepedaTyvkamu, ApYrMMu UcTouHMkamu WP u



€CTeCTBEeHHbIMN UCTOYHUKaMMW.

Ecnn HanpshKeHHOCTb MONsA MOCTOPOHHWMX curHanoB Benuka (cm. pasgen 8), To Ans npoBepku cootseTcTBUs MO
Hopmam WPT1 npumeHsoT crnegylowme MeTofb!:

a) npoBOOAT U3MepeHna Ha 6onee 6nM3KUX paccToaHnAax n onpenendarT HOpMy Lg, COOTBETCTBYHOLLYIO MEHbLUEMY

n3mepuTesibHoOMy pacCToAHUKO dz C nomMoLibio cnegyrouiero COoOTHOWEeHUA:

Lo =Ly {didy),
roe Ly - Hopma B MKB/M Npn namepuTensHom pacctosHum &y .

OnpenenaioT ycrioBUS WCMbITAHMiA, COPMYNMpOBaHHble B pasgene 8, Ans Hosoi Hopmbl Lo ¢ yueTtom

N3MepUTESIbHOIo pacCToAHUA d2 .

lMpumeyaHue - [pu amom domkHbI 6biMb 8bINONHEHbI MpeboeaHusi, ycmaHoeeHHble 8 npumedaruu 2 k 10.2.1;

6) B nonocax 4acToT, rAe ypOBHM MOCTOPOHHUX CUrHamnoB BbIlLE yKa3aHHbIX B pa3gene 8, 3HavyeHus HanpsXKeHHOCTH
nona WPl ot WO onpegensioT nyTeM WMHTEPNONMPOBAHUS 3HadYeHun HanpshkeHHoctn nona WPI, cocegHux no
OTHOLLEHMIO K MOCTOPOHHUM CuUrHamnam. VIHTepnonupoBaHHble 3HadeHus HanpshxeHHoctn nona WPIM ot WO gomkHb
nexartb Ha KpMBOW, ONMCbIBAKOLLEN HENpPepbIBHYIO MYHKUMIO 3HavyeHun WP Ha yactoTax, COCeAHMX MO OTHOLLEHUIO K
YacToTaM MOCTOPOHHUX CUTHASOB;

B) npumeHsoT metog, npusedeHHbii B FTOCT P 51318.11 (npunoxerue B).
10.7 VcnbiTaHmne o6opynoBaHWsa B MeCTax ero yCTaHOBKW Norb3oBaTtenem

B HekoTOpbIX cnydasx MoXeT ObiTb HeoGxoaMMo nposeaeHve ucnbitaHun OUT knacca A B MecTax ero yCTaHOBKY
nonb3oBaTenem.

B atnx cnyyasx namepermsa NPT uenecoobpa3Ho nNpoBOAWTbL Ha rpaHMue MoOMeLLeHns nonb3oBartens (8He 30aHus).
Ecnun ykasaHHas rpaHunua HaxoguTcsa Ha pacctosHun meHee 10 m oT MO, namepeHns npoBoaaT Ha pacctosHum 10 m oT
o6opynoBaHus.

PesynbtaTthl M3MepeHWn npu ykazaHHOM crnocobe MpOBEPKM COOTBETCTBUS 3aBUCAT OT XapakTepuUcTUK MecTa
yCTaHoBKM 060pyao0BaHus U AOSKHBI OTHOCUTBCS TONBKO K KOHKPETHOMY MECTY YCTaHOBKMU.

K ycTaHoBneHHoMy nonb3oBaTteneM obopynoBaHuio, yaoBneTsopsioleMy Hopmam UPT npyu UchbiTaHUsIX Ha MecTe
YCTaHOBKM, MOryT ObiTb AoGaBneHbl oTAenbHble o6pasubl OWT, cooTBeTcTBylOLWMEe TpeGoBaHMSIM HaCTOSLLENO
cTaHaapTa npy UCMLITAHUAX Ha U3MEPUTENLHOM NroLLaake.

[aHHbI MeToq, He NpUMEHsIIOT Ans ucnbitTaHun OUT, umerowmx dusndeckn oveHb Gonblune pasmeps! (Hanpumep,
obopynoBaHusa UeHTpa cBA3uM). [nga ykasaHHoro obopynoBaHusi Hopmbl WPT 1 mMeToabl UCNbITAHUA HaxogoaTcs Ha
paccMOoTpeHUn.

NPUNOXEHUE A
(o6si3aTenbHOE)

ANropuTMm NPUHATUA peLUeHUNA NPU U3MEPEHUSAX C NPUMEHEHNEM
NUKOBOro AeTeKkTopa

Ons ymeHbleHna Bpemenn ucnbitaHun OUT npu uamepeHusx koHayktuBHbix WPl Ha ceTeBbIx mopTax v moprtax
cBasn B nomnoce 4vactot oT 0,15 go 30 MIy wucnonb3yioT uameputenu WMPI ¢ nukoBbiM getektopom. [Mpm wmx
MCMONb30BaHUN OKOHYATEITIbHOE peLleHMe OTHOCUTENbHO pe3ynbTaToB  UCMbITAHMA MOXET ObiTb NPUHATO C
npuMeHeHneM NpUBEAEHHOro HUXe anropuTMma.

AHaﬂMSaTOpr CnekTpa wunn wusaMeputenbHble NPUEMHUKN, KUMetollne BbICOKOYACTOTHbIN npecenekrop, KoTopble
aBTOMaTMYECKN CreasT 3a 4acTOTOM M NO3BOMSOT npoBOAUTb CKaHMpoOBaHWE Mo 4YacTtoTe, OO0JKHbl UMEeTb OOCTaTO4YHOEe



Bpemsi 06paboTkun Ha kaxaon YactoTe, YTobbl n3bexaTb owmbok npu usmepenusix UPI. Kpome Toro, Ans UcknoyeHust
BMMSHWSA Ha pesynbTaTbl M3MEPEHWI LUMPUHA MONoCkl BUAEOTpaKkTa B aHanvM3aTope CrekTpa [ofkHa ObiTb He MeHee
LUMPWHBI NOSIOCkI NponyckaHusa nameputena VPTT.

MK perexTop
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PucyHok A.1 - ANropntm NpUHATUS peLleHns o pesynbraTax ucnoitaHmn NO

npy U3MePEHUSX NUKOBbLIX 3HaYeHu VPT1

NPUNOXEHVE B
(obsi3aTenbHoE)

UcnbiTaTenbHble yCTaHOBKU ANA U3MEepPEeHUn obLiero
HEeCUMMETPUYHOro HanpsXxeHnA n Toka UPI

UcnbimamernbHble ycmaHo8KU 01151 udMepeHull obujeeo HecuMMempuyHO20 HarnpsixeHus u moka VPl Haxodsmcs Ha

paccMompeHuu.

MPUNOXEHWE B. (M3meHeHHas pepakums, N3m. N 1).

NMPUNOXEHVE B
(MHbOpMaLUMOHHOE)

CxeMbl 3KBUBasneHTOB MNOJIHOro conpoTuBneHus cetu
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PucyHok B.1 - OkBMBaneHT NOMHOro CONpOTUBIIEHWS CETU ANS NMPUMEHEHNS C OAHOW HE3KPAHMPOBAHHOW CUMMETPUYHON
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PucyHok B.2 - OKBUBANEHT MOJTHOTO conpoTuBieHna cetu C GonbLInM 3aTyxaHunem npoanosyibHoro
nepexoga Ana npumMmeHeHnda ¢ AByMA He3KpaHMpPOBaHHbIMU CUMMETPUYHBIMU NapamMu
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PucyHok B.3 - QkBMBaneHT NOMHOro CONPOTUBIIEHUS CETU ANS NPUMEHEHWS C ABYMS
HeaKpaHMPOBaHHBIMU CUMMETPUYHBIMW NapamMu (BapuaHT 1)
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PucyHok B.4 - SkBMBaneHT NOMIHOrO CONPOTMBIEHNS CETU ANA NPUMEHEHUS C ABYMS
HE3KPaHMPOBAHHLIMU CUMMETPUYHBLIMY Napamu (BapuaHT 2)

MNPUNOXEHWE I
(vHdpopmaLmoHHoe)

MapameTpbl CUrHanoB Ha NopTax CBA3U
.1 O6wwue nonoxeHns

B HacTosileM cTaHgapTe He pernameHTUpoBaHbl YPOBHU CUMMETPUYHBIX HAMPSXKEHUIA U TOKOB MOME3HbIX CUIHANOB.
Tem He MeHee, MakCMMarsbHble AOMNYCTUMbIE YPOBHU CUMMETPUYHBLIX HANpPsiKeHWA M TOKOB CUrHamnoB, KOTOpble MOryT
npucyTcTBOBaTb Ha noptax cBsasn OWUT, 3aBucat (M onpedensoTcsi) OT 3JMeKTpUYecKoW CUMMETpuM (3aTyxaHus
NpoaosbHOro nepexofa) NopToB CBs3n, kabenen unu cetei. MonesHble curHansl OUT He JOMKHBLI NOSIBNATLCSA B BUAe
HegonycTumMbix VP Ha obwem HECUMMETPUYHOM COMPOTUBIIEHNN OTHOCUTENBHO 3EMIN.

3aTyxaHve NpoaoNibHOro nepexoga nopTta CBs3W, kabens unu cetv NpUBOAWT K TOMY, YTO OMnpederieHHasl 4YacTtb
CUMMETPUYHOIO HAaMNpPsPKEHUS CUrHaroB Ha YyKasaHHOM nopTte, B kabene wnm cetm npeobpasyetca B 06wwme
HECUMMETPUYHbIE HanpskeHus 1 Toku VIPTT, Ans KOTopbIX YCTAHOBMEHbI HOPMbl B HACTOALEM cTaHaapTe. YkasaHHble
MNP aBnsioTca UCTOYHUKOM paavonoMeX, U3nyvyaeMblx B OKpyXKatolee NpOoCTPaHCTBO, U AOMKHbI GbiTb OrpaHuMyeHbl Ao
MUHUMYMa. OBLUME HECUMMETPUYHBIE HanpskeHus U Tokn MPTI, BO3HUKalOWME HA HOMUHAMNBHO CUMMETPUYHOM nopTe
CBSI3V UM B NMMHUK Nepegaydu, Hanpumep, B CKPYYeHHON nape npoBoAoB, AOMKHbI KOHTPONMPOBATLCS M OrpaHUYMBaTbLCS
BHe 3aBMCUMOCTU OT npoBedeHunsa MepOI'IpVIﬂTI/II7I No 3KpaHUpOBaHUIO NMOpTa UK NIMHUK nNepenadn. Ecnn npuMeHaeTCcA
9KpaHVWpOBaHHasi cpefa, TO HegoCTaTKM CaMoro SKpaHa W coeauHWUTENeN aKpaHa MOryT NPUMBECTU K 3HAYUTENbHLIM
3MNEKTPUYECKUM HEOLHOPOAHOCTSM, NPU 3TOM YacTb OBLLUMX HECUMMETPUYHBIX HanpsixeHun n Tokos NPT, co3gaBaembix
B Cpefe 3KpaHa, NosIBMSATCS BHE 3KpaHa.

,D,OﬂyCTVIMbIe 3Ha4YeHNna CMMMeTpuUn U 3atyxaHua npoaosnibHOro nepexona, npmeoauvMble B paaanHoM TEXHNYECKOMN
OOKyMeHTauunn, OTHOCSILLENCS K CETAM CBSA3M, OCHOBaHbI Ha XapakTepuctukax Kka4ecrtsa nepenadu none3Horo curHana un
YPOBHAX NepeKpeCTHbIX NOMEX B CETAX U Heobsi3aTenbHO OTHOCATCS K KOHTPOIO 3a HECUMMETPUYHbIMKU HanpaXXeHnamm



1 Tokamun UIPIT, pernameHTnpyemMmbiMn B HacTodwlemMm ctaHaapTe.

YT0bbl rapaHTMpoOBaTb, YTO TEXHUYecKue TpeGoBaHWsA, NpeabsBrsieMble K CeTSM CBSi3W, He NMPUBOAAT K CO3A4aHUI0
HeJoNyCTUMbIX 3MEKTPOMArHUTHLIX NOMEX, HEO6X0AMMO TPeBGOBaHNS 3NEKTPOMArHUTHOW COBMECTUMOCTU K HEKOTOPbIM
KpUTUYECKUM MapaMeTpam paccmaTpueaTh Npu paspaboTke CTaHAApPTOB AJ1S CeTeil CBA3N.

[ns obecneyeHnsa TpeboBaHWUN ANEKTPOMAarHUTHON COBMECTUMOCTU CeTel CBSA3U, UCNOMb3YLWMX B Ka4ecTBe cpeapl
pacnpocTpaHeHns CKpyYeHHbIe napbl, HaMbonee BaXKHbLIMW CYATAIOT criegylowmne napameTpsi:

- YPOBHU CUMMETPUYHBIX HANPSXKEHUA N TOKOB MOSE3HbIX NEKTPUYECKMUX CUTHATOB;
- CNeKTpalbHble XapakTepUCTUKN NOJIe3HbIX CUTHalOoB;
- NPOEKT NPOTOKOSa NoJ1e3HbIX CUrHanosB;

- anekTpuyeckas CMMMETpUs 1 3aTyxaHue NpoJosfibHOro nepexofa cpedbl nepefayy nonesHbIX CUrHanoB No Mecty
ycTaHoBkM 060pyA0BaHUS;

- ANeKTpn4yeckaa CMMMeTpua U 3atyxaHume npoaoJyibHOro nepexoga nopToB CBA3UN B 060py/J,OBaHVIVI, KOTOpOe 6y}J,6T
noaKnk4yaTbCAd K cpefam nepegadu,

- OXugaemble MOfHbIE COMPOTUBIEHUS (CMMMETPUYHOe W obliee HecMMMeTPUYHOEe) cpedbl, B KOTOpow OyayT
nepegaBaTtbCsi NOMe3HbIe CUrHanbl;

- MONHbIE CONPOTUBNEHNA (CUMMETPUYHOE 1 obLLee HECUMMETPUYHOE) Ha NopTax CBs3n 06opyaoBaHus;

- OXvmgaemas 3(PPEKTUBHOCTb IKPAHUPOBAHMA COEOUHUTENEN W NUHUA nepefadn, ecnu 3dKpaHMpoBaHue
npegycMoTpeHo.

Bornpoc o0 BAMAHUM YpOBHEW CUMMETPWUYHBIX HaMNPsPKEHWM  MOME3HbIX CUrHarnoB Ha  pesynbTupylowue
HecMMMeTpuyHble Hanpskennss VIPTT HyxpgaeTcs B HEKOTOPOM YTOYHEHWU. [lpy OTCYTCTBMM HenMHEnHocTen obiue
HeCMMMeTpUYHbIE HanpshkeHus n Tokn VIPT, Bo3Hukaowue B pesynbtate npeobpa3oBaHust CUMMETPUYHbBIX HaMpsXXeHnn
NMonesHbIX CUrHanoB n3-3a HeJOoCTaTO4YHOW CUMMETPUU NMOPTOB CBA3W UMW NWHUIA Nepeaayn, NponopLMoHanbHbl YPOBHAM
nonesHblx curHanos. CrekTpanbHble XapakTepUCTUKM W MPOTOKOSbl MOMIE3HbIX CUFHaMNoOB TakkKe OKasbiBaloT
3HauuTeNbHOE BMMSAHNE Ha YPOBEHb OBLLMX HECUMMETPUYHBIX HanpskeHun UPTI, nossnsiowmxca B cpedax nepegaydu.
lMpn onpedeneHHon CKOPOCTM Mepefayy AaHHbIX MeHee BepOATHO, YTOObl MOMe3HbI CUrHam BbICOKOrO YPOBHS C
NMHEeNHbIM KOAMPOBaHNEM, pa3paboTaHHbIM Afs nepedayym B LUMPOKOW Noroce 4acToT, cosgasan bonee HenpueMnemble
obwune HecumMmeTpuyHble HanpsbkeHuss WPTT, yem curHan € fMHENHbIM KOOWPOBAHWEM, MOLLHOCTb KOTOPOro
KOHLEHTPMPYETCS B Y3KOWM CMeKTpanbHON MOnoce MUim nonocax 4acTor.

BbiGop MpOTOKOMOB CWUrHamoOB MOXET CYLUECTBEHHO MOBMUSATb Ha WX CNeKTparnbHble XxapakTepuctuku. dopmartbl
pasgenutenen Havana v KoHua KomMbuHaumu, paspsiaoB KagpoBOW CUHXPOHM3aLMKU, KOMOUHaUUM pa3psgos CMMBOOB W,
B KOHEYHOM cyeTe, Cxema MPOTOKOSOB YMpaBfieHns JOCTYNMOM B 3HAYUTENbHOW CTEMEHW BIUSIIOT Ha KOHLEHTPauuio
MOLLIHOCTM MOME3HbIX CUrHanoB B Y3KWX CNEKTpanbHbIX NOMocax Npu pasfnyHbiX paboumx COCTOSHMSAX CeTel CBA3M
(nepuopbl BLICOKOW Harpysku, nepuogbl HU3KOW Harpysku, nepvodbl MonyaHus). Ecnv ypoBHM oBLLMX HECUMMETPUYHBIX
HanpsbkeHun WPT1, cospaBaemMble NOME3HbIMU CUrHanmamu B CETW, AOSMKHbI OblTb MWHMMW3MPOBaHbLI, HeobxoanMo
usberatb co3gaHusa (opM CUrHamoB C BbICOKOW YaCTOTOM MOBTOPEHUSA, COXpPaHAEMOW B TeYeHWe MNPOAOIIKUTENbHBLIX
NnepuoaoB BPEMEHM.

I".2 OueHka ypoBHen 0bLero HECUMMETPUYHOIO HanpsixeHns n Toka VNPT

OueHka ypoBHel OBOLWMX HECUMMETPUYHBLIX HanpskeHun n TokoB WPI1, cospaBaembix 3a cyeT npeobpasoBaHus
CUMMETPUYHBIX HaNPSKEHWUIA MOME3HbIX CUrHamNoB B NIMHUM Nepedayn, BO3MOXHA, €CIN U3BECTHbI COOTHOLLEHUST MEXAY
BaXKHEWLUMMW SNEKTPUYECKAMU W CMEeKTpanbHbIMW napameTpamu. B 4acTHOCTM, MOXHO OLeHUTb MakcUMasnbHble
[0MNYCTUMbIE YPOBHU CUMMETPUYHBLIX HaMpsHKEHUA U TOKOB MOMesHbIX curHanos, 4Tobbl WP, cosgaBaemble aTUMU
CUrHanamu, He NpeBbIan HOPMbl 06LLEr0 HECUMMETPUYHOTO HanpskeHust 1 Toka VP,

PaccmoTpum coeguHeHHble BMeCTe B NOKanbHOM CETU HOMUHANbHO CUMMETPUYHBIA MOPT CBA3M U HOMWMHAIBHO
CMMMETPUPOBAHHYIO HEJKPaHWPOBaHHYIO CKPYYEHHYIO Mapy, HarpyXeHHyld Ha ee XxapaKTepucTM4eckoe MOoJHoe
conpoTtusnenue. [pednonoxvm, 4YTo OAMH M3 3TUX 3MEMEHTOB UMeeT 3HaunTenbHO 6onee HU3Koe 3aTyxaHue
npoponeHoro nepexona 3. YpoBHM 06LLEro HECUMMETPUYHOTO HanpsikeHusi u Toka UPI, cosnaBaembix B pesynbtate
npeobpa3oBaHNs CUMMETPUYHOTO HaMPSPKEHUS MONE3HOro curHana, MoryT 6biTe NpubnuxeHHo oueHeHbl Yepes 3MMM ¢
MOMOLLbIO BbIPaXKEHWI:
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roe ED - NOJTHOE conpoTuBIIEeHNE Ha NopTe NOJSIE3HOINo CUrHana;

Z'H - nonHoe ob6uiee HECMMMETpPU4YHOE conpoTueBneHne aOna OA4HOro M3 AOBYX 3J1IeMEeHTOB, NOAKMKYEHHbIX K
NoKanbHOW CeTu B NPUBEAEHHOM Bbille NPUMEPE, UMEIOLLLETO MEHbLLEE 3HAYEHNE 3aTyxaHuna NpoaoribHOro nepexoaa;

Z'B - nonHoe ob6uiee HeCMMMeTpu4Hoe conpoTueneHne aOna BTOPOro U3 AOBYX 3NEeMEHTOB, MNOAKIMIYEHHbIX K
NOKarnbHOM ceTn B npmeeaeHHOM Bblille npuMmepe, nMmetolero OonbLuee 3HayeHne 3aTyxaHuna NpoAosibHOro nepexoaa.

B npuBedeHHbIX Bbille BblpaXeHUAX npennonaraeTcda, 410 oba anemeHTa noKanbHOW CETM MMEKT MOofHoe
conpoTtueneHne, paBHoe ZD YcTaHaBnuBasi B 3TMX BbIpaXXeHnAxX ypoBHU obuiero HECUMMETPUYHOIo HanpsaXeHua u

TOKa, paBHbIMAW HOpMaMm WPT1 Ha nopTtax CBA3W, MOXHO OLEHUTb MaKcumMmalibHble O0NYyCTUMblE YPOBHU CUMMETPUYHBLIX
Hanpﬂ)KEHI/IVI None3HbIX CUrHanos.

Mpu ucnonb3oBaHumn Beipaxenun (I.1), (F.2) cnegyeT NOMHUTE, YTO HOPMbI OOLLIEr0 HECMMMETPUYHOTO HANPSBKEHUS 1
Toka WPI yctaHoBNEeHbl B HacCTOSILIEM CTaHAapTe MPUMEHUTENbHO K OMpedeneHHOWN LMPWMHE MOMOChbl MPOMyCKaHWs
nameputena WPI (Hanpumep, 9 kl'u) n NCNONb30BaHMIO ONPeAEeneHHOro Tuna aetekropa (KBasMnmkoBOro UM CpeaHux
3HayeHwuin). MoaToMy Npu 3agaHHbIX BENUYMHAX 3aTyXaHUs NPOAONbHOrO Nepexofa MakCcMMarbHble JONYCTUMbIE YPOBHM
CUMMETPUYHBIX HAMpPsXKEHWUI CUrHaroB, OLEHMBAEMbIE C MOMOLLbI NPUBEAEHHbIX BbILLE BbIpaXXEHUN, onpeaenstoT ans
TOW e LUMPUHBI NOMockl nponyckanus nameputens VP npy pasgenbHbIX USMEPEHUSIX C UCMONb30BaAHNEM TEX XKEe TUMOB
[ETEKTOPOB.
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