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ObnacTb NpUMEHEHUA HACTOSILLEro CcTaHgapTa oxBaTbiBaeT BCH MOMocy
paguoyacTtotr or 9 kly pgo 400 [Ty, ogHako HOpMbI onpederneHbl TOMbKO B
OrpaHMYEHHOM MONyioce 4acToT, KOTopasd CcuyMTaeTcsl OO0CTaTOMHOW  Ans
YCTaHOBIEHMS YPOBHEN NMOMEXOIMUCCUMN B LIENSIX 3alLUMThl CAyxO paguoBeLlaHns n
CBA3N 1 obecnevyeHns BO3MOXHOCTU ANA ApYyron annapaTtypbl paboTaTb 4OSMKHBIM
06pa3omM Ha NpPMEMIIEMOM PacCTOAHUN.

1 O6nacTb NPUMEHEeHUsA U uernb

HacTtosawmin ctaHgapT pacnpocTpaHsaeTcsa Ha obopyaoBaHme MHGOPMALMOHHBIX
TexHorornn (ONT) B cooTBeTcTBMM C onpeaeneHnem OUT, npuBeaeHHsIM B 3.1.

CtaHgapT ycTaHaBfMBaeT HOPMbl M METOAbl M3MEPEHUN WHAYCTpUAnbHbIX
paguonomex (UPI1) ot OUT knaccoB Aun b B nonoce yactot ot 0,75 go 7000 M.
M3mepeHns Ha YacToTax, NPUMEHUTENBHO K KOTOPbIM HOPMbl HE YCTAHOBSIEHbI, HE
NpoBOAAT.

Llenbto HacTosilero cTaHgapTa SBMAOTCS YCTaHOBIIEHVME eanHO0Bpa3sHbIX
TpeboBaHun Kk ypoBHAM WPIT oT obopygoBaHusi, COOTBETCTBYOLLIEro obractu
NPUMEHEHNA HaACTOsILLEro CcTaHdapTa, M MKCMPOBAaHHbIX HOPM  pPaguoromex;
onnucaHve MeTo4OB M3MEpEeHwun, CcTaHgapTM3aums paboymx YCroBuA  npu
NPOBEAEHMN UCMNbITAHWI; ONpeaeneHne nopsaka oueHKN pesynbTaToB UCMbITaHUN.

HacTtoswmin ctaHgapT He pacnpocTpaHsieTca Ha obopyaoBaHme, AN KOTOPOro
Hopmbl  VIPIT  ycTaHoBneHbl B Apyrux 2ocy0apCmeeHHbIX cmaHdapmax,
codepxauwux mpebosaHus rybnukayut MOK unu CUCTIP.

JTloboe ob6opymoBaHue (MM 4actb OWT), OCHOBHOW (PyHKLMEN KOTOPOro
ABNSEeTCA nepegada  wwim  NpvemM  paguocurHarioB B COOTBETCTBUM  C
onpeneneHuamMu, NpuBedeHHbIMM B PermameHte paguocesasn MexagyHapogHOro
colo3a 9NIeKTPOCBA3KN, UCKMOYaeTcss u3 00racTM NPUMEHEHUS HaCTOSILIEro
cTaHgapTa.

MpumevaHne - Jlioboe obopygoBaHMe, KOTOpoe MMeeT (yHKLUIO nepenadn
n/vnn npyema paguocurHanoB B COOTBETCTBMU C ONPEAENEHNSIMA, NMPUBELEHHBIMU
B PernameHTe paguocBs3n MexayHapooHOrO COK3a 9fekTPOCBSA3WN, LOMMKHO
YOOBMETBOPATL  MpaBuiaM  perynupoBaHust  paguocBsA3W,  YCTaHOBMEHHbIM
HaLMOHaNbHOM  aAMUHMCTPAUMEA  CBSI3W, HE3aBUCMMO OT  MPUMEHMMOCTM
HaCTOsILEro cTaHaapTa.

TpebosaHusi Hacmosiuwe2o cmaHOapma siensiromcs 0bss3ameribHbIMU.

CoolepxxaHue nybnukauyuu CUCIIP 22-97 HabpaHO npsmMbIM Wpughmom,
dornonHumernbHble mpebogaHus Kk rnybnukayuu CUCTIP 22-97, ompaxarouwjue
rnompebHoCcMu 3KOHOMUKU CMpPaHbl, - KyPCUBOM.

(N3meHeHHas pegakums, Mam. N 1).

2 HopmaTuBHbIE CCbINKKN



[MepeyncrneHHble HWKe HOpMaTUBHbIE [OOKYMEHTbl COAepXaT MONoXeHus,
obecneymBalolme C TMOMOLUbKO CChbIIOK B TEKCTE MOSIOXKEHUS1 HAaCTOSILLEro
CTaHgapTa. Ha MOMeHT m3gaHusa HacTodAWero ctaHgapTa AeUCTBYIOT pedakuuu
OOKYMEHTOB, YyKasaHHble B TekcTe. Bce HopmaTMBHblE [OOKYMEHTbl nognexar
NnepecMoTpy, M Yy4dacTHMKaAM COrflalleHnn, OCHOBbIBAOWMMCS Ha HaCTOSILLEM
CTaHOapTe, peKOMeHAyeTCa uccreoBaTb BO3MOXHOCTU MPUMEHEHUS MOCIieqHUX
pefakumn JOKYMEHTOB, CChIfKM Ha KOTopble npuBedeHsbl Huke. YneHst MOK n MCO
NOCTOSIHHO BeAYT NepeYHn AeNCTBYIOLLMX MEXOYHAPOAHbIX CTaHA4apTOB.

B Hacmosiwem cmaHOapme ucrnosib308aHbl ccbiiku Ha [1]-[3], a makxe
criedyroujue cmaHdapmal:

FOCT 14777-76 Pagnonomexu nHaycTpuanbHble. TepMunHbl U onpeaeneHms

OCT 30372-95/TOCT P 50397-92 COBMECTUMOCTb TEXHUYECKUX CPEeacTB
afeKTpoMarHuTHas. TepMuHbl U onpeaeneHus

[OCT P 51317.4.6-99 (M3SK 61000-4-6-96) COBMECTUMOCTb TEXHUYECKUX
CpPeACTB  3MEKTPOMarHUuTHad.  YCTOMYMBOCTb K KOHAVKTUBHbLIM _MOMEXaMm,
HaBEAEHHbIM PaaVNOYaCTOTHLIMU 3MEKTPOMArHUTHbIMK _nonamMu.  TpebGoBaHus 1
METObl UCMbITAHUN

[OCT P 51317.6.3-99 (CUCIIP/M3K 61000-6-3-96) CoBMECTUMOCTb
TEXHUYECKNX CPEACTB 3NeKTpoOMarHuTHad. [lomMexosmuccms  OT  TEXHUYECKUX
CPeACTB, MPUMEHSEMbIX B XUMbIX, KOMMEPYECKMX 30Hax W MNPOU3BOACTBEHHbIX
30Hax ¢ ManbIM 3HepronoTpedneHnem. Hopmbl 1 MeToabl ncAblTaHUA™

* Ha Tepputopumn Poccuinckon degepaunm JOKYMEHT HE AeNCTBYeET. [lencTByeT
OCT P 51317.6.3-2009, 3gecb 1 ganee no TekcTy. - [pumedaHne n3rotoButens
©a3bl JaHHBbIX.

OCT P 51318.11-99 (CUCTIP 11-97) COBMECTUMOCTb TEXHUYECKUX CPEACTB
anekTpoMarHutHas. Paguonomexm nHAyCcTpuanbHble OT NPOMbILLNEHHbIX, HAYYHbIX,
MeOULUMHCKMX U ObiToBbiX ([MHMB) BbICOKOYACTOTHbLIX YCTPOWCTB. Hopwmbl 1
MeTObl UCTbITaHUN

[OCT P 51319-99 CoBMECTUMOCTb TEXHUYECKUX CPEACTB SIEKTPOMAarHuTHas.
[Mpubopbl  ANa  n3MepeHus  MHOYCTPUanbHbIX  paguonomex.  TexHun4eckue
TpeboBaHUA 1 METOObI UCMbITAHUN

[OCT P 51320-99 CoBMECTUMOCTb TEXHUYECKUX CPEACTB SMIEKTPOMAarHUTHag.
MeToabl UCObITAHUA _TEXHUYECKUX CPEACTB - WUCTOYHUKOB WHOYCTPUanbHbLIX

pagnonomex
(M3meHeHHas penakkums, Nam. N 1).

3 OnpepeneHusn

B Hacmosiwem cmaHdapme ucrosib3yrm mMepMUHbl, YCMaHOBIEHHbIE 8
[OCT 14777, TOCT 30372/TOCT P 50397, OCT P 51317.4.6, a makxe
cnedyrouwue:

3.1 O6opygoBaHne uMHGOPMaUMOHHbIX TexHonormi (OUT) -  noboe
obopynoBaHue:

a) BbINOSHAIOLEE OCHOBHYI (PyHKLIMIO, CBSI3aHHYIO C BBOLOM, XpPaHEHMWEM,
oTobpaxeHnem, MNOUCKOM, nepegaden, OOpabOTKOW, yMNpaBfEHUEM UMK
KOMMyTaumnen AOaHHbIX U COOOLLUEHWA CBSA3W, KOTOPOe Mpu 3TOM MOXeT ObiTb
CHabXeHO OfHMM WM HECKOSbKMMM MNopTamu, UCMOoSb3yemMbiMU OBbIMHO A5
nepegayun nHdopmauuu;
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6) nmetoLee HoOMMHaNbLHOE HanpsXeHe NuTaHus He 6onee 600 B.

OWUT BknovaeT, Hanpumep, obopyaoBaHne 06paboTkM OaHHbIX, OGMCHbIE
MalUMHbI, 3MNeKTPOHHOe obopyaoBaHve OnA AernonpousBoAcTBa M 0bopyaoBaHue
CBSA3MW.

3.2 WcnbiTyemoe obopypoBaHve (MNO) - otaenbHo npumeHsaemoe OUT wnm
dyHKLUMOHaNbHO B3anmopgencTaytowan rpynna OUT (cuctema), kotopas BKoYaeT
OOMH WU HECKOSbKO OCHOBHbIX BFI0KOB M UCMONb3YeTCA ANS Lenen ncnbliTaHui.

3.3 OcHoBHOM 6ok - YacTb cuctembl OUT mnm BoOK, KOHCTPYKLMS KOTOPOro
obecnevnmBaeT MexaHU4ecKkoe pasMeLLeHMe MoAyren, KOTopble MOryT coaepXaTb
MCTOMHMKM  PagmModacTOTHbIX CcurHanoB w  obecneuyvBatb  pacnpegerneHuve
HanpskeHun anektTponutanns ana apyrmx OUT. PacnpeneneHve anekTponuTaHns
MexXay OCHOBHbIM 6rokom (6rokamu) n mogynamum unn gpyrummn OUT moxeT
OCYLLECTBNATLCA MO NOCTOSAHHOMY TOKY, MO NEpPeMEHHOMY TOKY Ui OgHOBPEMEHHO
no obonm.

3.4 Mogynb - Yactb OWT, koTOpas BbINOSHAET OnpeaerieHHy (yHKUMIO 1
MOXET UMETb UCTOYHUKN PagNO4aCTOTHBIX CUrHasIoB.

3.5 WNpeHtnynble mogyrm m OUT - mogyrmm n OUT, W3roToBrfeHHble B
3HaYUTENBLHOM KONMMYECTBE MO €AUHBbIM TEXHUYECKUM TpeboBaHnsaM U B Npeaenax
YCTaHOBSEHHbIX NPON3BOACTBEHHbIX 4OMYCKOB.

3.6 lNopTbl CBA3M - NOPTLI, NpeAHa3Ha4YeHHble and nogknodeHns OUT k ceTam
cBs3n (Hanpumep, OOLLIECTBEHHbIM KOMMYTUMPYEMbIM CETSM MNPOBOAHOM CBS3MW,
LMdPOBbLIM CETSAM OBLLErO NOMb30BaHUS, NTOKanbHbIM CETAM M aHaNOMM4YHbIM CETAM
CBA3N).

3.7 Tlopm - epaHuuya mexdy OUT u eHewHel 3rnekmpomazHUMHou cpedou
(3aXXuM, pas3beM, Kriemma, CmbIK 853U U m.rl.)

3.8. 3amyxaHue npodonbHo20 nepexoda (31[1) - omHoweHue obuwezo
Hecummempu4Ho20 HarnpskeHuss UMPIT, eo3HuKkarowe20 Ha ropmax ces3u U3
CUMMEMPUYHO20 HarpsiXXeHusl Mofie3Ho20 cuzHana 6 JIUHUU C8A3U, K 8esluduHe
3Mo20  CUMMEeMmPUYHO20  HarpsKeHusi  cueHama  rpu  U3SMepeHuu 8
peariaMeHmupo8aHHbIX yCrio8usiX 8 coomeemcmauu ¢ [3].

3.9 HuskosonbmHass  pacnpedeniumernibHasi  dfleKmpuyeckass cemb -
HU3KO80/IbMHas pacrpedeniumeribHasl ariekmpu4yeckasi cemp 3HepaocHabxxarouwel
op2aHusauuu (anekmpuyeckasi cemb o0bw,e20 Ha3Ha4yeHUsl) Uunu HU3KOBOsSIbMHasi
ariekmpuyeckasl cems rnompebumernsi aneKmpu4yecKol 3Hepauu, rnpedHasHa4YeHHasi
Ol numanusi pasfiudHbIX MPUEMHUKO8 3MIeKmMpPUYECKol 3Hepauu 8 Mecmax Uux
pasMeu,eHusl.

4 Knaccudmkauma OUT

OWT paspensatoT Ha ABe kateropuu, Kotopble obo3Ha4veHbl kak OUT knacca A
n OUT knacca b.



4.1 OUT knacca b

OWT knacca b - kaTeropus obopyaoBaHus, ygosneTsopsitowas Hopmam UPTT,
ycTaHoBneHHbIM ana OUT knacca b.

OWUT knacca b npegHasHa4yeHO B OCHOBHOM AN MPUMEHEHUA B OGbITOBOM
ob6CcTaHOBKe M BKIOYaeT:

- obopygoBaHve 6e3 (MKCUMPOBAHHOIO MeCTa WCMNOMb30BaHWUSA, Hanpuvep,
nepeHocHoe obopyaoBaHNe C NUTaHNMEM OT BCTPOEHHbIX BaTapen;

- OKOHeYHoe 06opyaoBaHMeE CBA3KN, MMTAEMOE OT CETU CBA3Y;

- MNepcoHarnbHble KOMMbKTEPbl UK BCNoMoraTtenbHoe  0o0opyaoBaHue,
NOAKIOYaEMOE K HUM.

MpumeyaHus

1 bbiTOBasi o6cTaHoBKa - 3TO 06CTAHOBKA, B KOTOPOM paguo- U TENEBU3NOHHLIE
NPUEMHUKM MOTyT BbITb YCTaHoBMEHbI ¢ yaaneHnem 10 m ot OUT.

2 OUT knacca b npedHazHa4yeHO Onsl MPUMEHEHUSI 8 XXUJIlbIX, KOMMEPYECKUX
30Hax U rpou3sodcmeeHHbIX 30Hax ¢ MasbiM sHepaoriompebreHuem (cm. [OCT P

51317.6.3).

4.2 OUT knacca A

OWT knacca A - kaTeropusi o6opyaoBaHus, yaosneTeopsitowasa Hopmam UPTT,
ycTaHoBneHHbIM ana OUT knacca A.

Takoe obopyaoBaHMe He AOSPKHO ObITb OrpaHMYeHo B NPOOaxe.

B akcnnyataumoHHonm pAokymeHtaumm Ha OWT knacca A pomkHa ObiTb
npvBegeHa npeaynpexgarLas Hagnucb:

BHUMAHUWE!  Hacmosiwee  u3denue (anirnapam, obopyodosaHue)
yooeriemeopsiem HopMaM UHOycmpuasibHbIX paduorioMex, ycmaHO8/1eHHbIM Orisi
obopyodosaHusi knacca A no FOCT P 51318.22-99 (CUCTIP 22-97).

lMpu ucronsb3o8aHuUU 8 XUrbiX, KOMMEPHECKUX 30Hax U npou3eodCcmeeHHbIX
30Hax C MarbiM 3Hepz2orompebrieHueM U MOOKIHEHUU K HU3KO8O/IbMHbIM
pacnpedeniumeribHbIM 3lIEKMPUYECKUM CcemsM Hacmosiuee o0bopydosaHue
MOXem Hapywumb yHKUUOHUpOBaHUEe Opyaux mMmeXHUYeCKUx cpedcme 8
pesyrnibmame 8030elicmeusi co30agaeMbiX UM UHOycmpuarbHbIX paduorioMex.
B amowm criyyae nonb3oeamerib 06513aH npedrnpuHsimb adeKkeamHble MepbI.

(W3meHeHHas pepakums, M3m. N 1).

5 HopMmbl Ha koHAYKTUBHbLIE UPT
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MO poskHO yooBRneTBOpPSTb HOpMaM, YCTaHOBIEHHbIM B Tabnuuax 1-4*, npwm
ncrionb3oBaHun  mnameputernen WPIl ¢ KBasunMKOBbLIMW  [eTeKkTopaMmu W
AeTekTopamMn CpefHUX 3HAYEeHUN N MpPoBedEeHUN U3MEPEHUN B COOTBETCTBUU C
MeTogamu, npuBedeHHbIMM B pasgene 9. /[1s nopmoe ces3u  LOIMKHbI
BbIMOMHATLCHA HOPMbl 06LWIEro HecummeTpuyHoro Hanpsxenus WPl (nanee B
TekcTe - HanpsxeHne WPIT Ha noptax CBA3M) WM HOPMbl  OOLUEro
HecummeTpudHoro Toka WPIT (panee B TekcTte - Tok WPl Ha nopTtax cBsasw),
YyCTaHOBMEHHbIE B Tabrmmuax 3* wunim 4%, 3a UCKMYEHWEM U3MEpPeHWUn, Koraa
AOSPKHBI BbINOMHATLCA 06€e HopMbl (nogpa3saen 9.5).

* Tabrmubl 3 1 4 uWCKNMOYEeHbl M3 TeKkcTa CTaHgapTa B COOTBETCTBUMM C
M3meHeHnem N 1, npeanaralowmm u3noxutb N.5.2, cogepxawmm yKasaHHble
Tabnuubl, B HOBOW peaakumu. - lNpumevaHme nsrotosutena 6asbl JaHHbIX.

Ecrm npu mncnonb3oBaHumn unsmeputens WPl c¢ KBasMNMKOBbIM LAETEKTOPOM
BbIMOMHAETCH HOpMa Ha cpegHue 3HadveHud, To MO nNpusHaloT y40BAEeTBOPSOLLMM
o6enM HopMaM 1 HET HEOOXOOMMOCTU B M3MEPEHUAX CPEQHUX 3HAYEHUN.

Ecrm unameputens WPIT oTmeyaeT nokasaHusi, Gnm3kme K HOpMe, TO 3Tu
nokasaHus HabnogatoT B TeYEeHWe BpeEMEHN He MeHee 15 ¢ Ha kaxgowm yactoTe
N3MEPEHUN U PETUCTPUPYIOT CaMble BbICOKME MOKa3aHUdA, KpoMe OTAesbHbIX
KpaTKOBPEMEHHbIX BbIOPOCOB, KOTOPbIE UCKIOYALOT.

5.1 Hopmbl HanpsixeHusa UPI1 Ha ceTeBbIX 3aXMmMmax
Tabnmua 1 - Hopmbl HanpsikeHus IPTT Ha ceTeBbix 3axumax OUNT knacca A

Monoca Hacror, Hanpsokenne U,, ob (MkB)
My,
KBasunukoBoe 3HayeHve || CpegHee 3HaveHue
0,15-0,5 79 66
0,5-30 73 60
[MpumeyaHue - Ha rpaHn4HOM YacToTe HOPMOW SABMSIETCS MEHbLUee 3HavyeHne
HanpsxeHus UPTT.

Tabnumua 2 - Hopmbl HanpsbkeHns VIPTT Ha ceTeBbix 3axumax OUT knacca b
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lNonoca yacToT,
MM Hanpsikenne .. ob (MkB)
KBasunukoBoe 3HavyeHne | CpegHee 3Ha4YeHue
0,15-0,5 66-56 56-46
0,5-5 56 46
5-30 60 50

MpumevaHus

1 Ha rpaHn4HOn YacToTe HOPMOW ABMSETCA MeHbLUEEe 3Ha4YeHEe HanpsXKeHNs
PIT.

2 B nonoce 4actot ot 0,15 go 0,5 M'u donycmumbie 3Ha4eHUsI HarpsiXKeHusl
UPI1 ebiyucnisiom no ¢popmynam: U, =da =19 Mg #1015 Ong keasunukosbix
3HayeHut u ¥, =56 —i9.1g 710,15 Ona cpedHux 3HayeHul, 20e F - yacmoma
usmepeHuu, Mrly.

5.2 Hopmbl HanpsixxeHUA 1 cunbl Toka UPI Ha nopTax cBA3um
Hopwmbi HanpsixeHusi u cunbl moka WPl Ha nopmax cesi3u Haxo0smcs Ha
paccMompeHuu.
(M3meHeHHasn pepakums, Mam. N 1).

6 HopmMmbl Ha unsnyyaembie AP

MO pomkHO yaoBNeTBOPATb HOpMaM, YCTaHOBMEHHbIM B Tabnuuax 5 u 6, npm
N3MEPEHUN HA U3IMEpPUTESNIbHOM paccTosHUM E. B COOTBETCTBMM C MeTodamu,
yCcTaHoBneHHbIMU B pasgerne 10.

Ecrm wuameputens WPl oTMevaeT nokasaHusa, OnmMskne K HopMme, 3Tu
nokasaHus HabnogalT B TedeHne BpPeEMEHN HEe MeHee 15 ¢ Ha Kaxaon yacTtoTe
N3MEPEHUN U PETUCTPUPYIOT Camble BbICOKME [MOKa3aHUHA, KpOMe OTAesbHbIX
KpaTKOBPEMEHHbIX BbIGPOCOB, KOTOPbIE UCKIIOYatoT.

Tabrmua 5 - Hopmbl HanpsbkeHHocTn nona WPI ot OUT knacca A npwm
n3mMepuTernbHOM paccTosiHum 10 m



Nonoca vyactot, My,

HanpspkeHHocTb nons, ab (MkB/m), kBasunukoBoe
3Ha4yeHne

30-230

230-1000

40

47

HanpseHHocTu nonsa UPTT

lNpumeyaHue - Ha rpaHn4HOM YacToTe HOPMOW ABNSETCH MEHbLUee 3HavyeHue

Tabrmmua 6 - Hopmbl HanpsbkeHHocTn nons WPIMT ot OUT knacca B npwu
n3mMepuTernbHOM paccTosiHum 10 m

Nonoca yactoTt, My,

HanpspkeHHocTb nons, 4b (MkB/m), kBasunukoBoe
3Ha4vyeHune

30-230

230-1000

30

37

HanpspkeHHocTn nong VNPT

I'Ipmmeanme - Ha FpaHI/I‘-IHOI7I 4yacTtoTe HOpMOIZ ABNAE€TCA MeHbllee 3Ha4vYeHne

7 O6bpaboTKa M oueHKa pe3ynbTaToB

MCMNbITAaHUN

7.1 3Ha4YMMOCTb HOPM

7.7.1 Hopmbl ycmaHo8reHbl Ha cmamucmu4Yeckolu OcHoge, 8 coomeemcmeuu
¢ komopou He meHee 80% cepuliHo uzzomosrieHHo2o OUT omeevyarom HopmaMm C
docmosgepHocmbio He meHee 80%.

7.2 TlpymeHeHUe HOPM NPU UCTIbITAHUAX CE PUMHOM NPOAYKLIUU

7.2.1 icnblTaHusa NnpoBoaAT:

a) Ha Bblbopke obOpydoOBaHUA OMNpedeneHHoro Tuna Mnpu UCMNofb30BaHUU
CTaTUCTUYECKOro METOAA OLLEHKU B COOTBETCTBUN C 7.2.3 unn



7.22 Bpema oT BpemMeHM HeobGXoauMbl MNOCreaylowme  UCMbITaHUS
obopynoBaHus, BbIGpPaAHHOMO Cly4yalHbiM 006pa3oM M3 NapTMM U3rOTOBIEHHbIX
ns3genun, ocobeHHo B criydae, ykasaHHom B 7.2.1 0).

7.2.3 CooTBETCTBME HOPMaM Ha 6a3e CTaTUCTUYECKON OLLEHKN

[laHHOe ncnbiTaHne NpoBOAAT Ha BbIOOPKE HE MeHee YeM 13 NATU U He Bonee
yeM 13 aBeHaguaTtu obpasuoB M3OENUMN OAHHOMO TUMA; eCN B UCKITHOYUTENbHbIX
criydasix HEBO3MOXHO obecneunTb NSATb M3AEeNni, TO UCMONb3YHT BbIOOPKY U3
yeTblpex unn Tpex nsgenun. CootBeTCTBME HOPME OL,EHUBAIOT C UCMOSIb30BaHNEM
CIeaytoLLMX COOTHOLLEHWN:

T+kS, <L:

52 =Y (e, —D 0 -1,

roe = - cpefgHee apudMeTuMyecKkoe 3HadvyeHue pesynbratoB usmeperHun UPIT no
BbIOOpPKE;

%, - 3Ha4yeHve NPT no otaensHOMy n3genuio Ha YactoTe U3MEepeHui;

L. - COOTBETCTBYIOLLAS HOPMA;

k- koadbdMuMeHT u3 Tabnuu HeueHTpanbLHOro t-pacnpegeneHnsi, KoTopbln
rapaHTupyet ¢ pocrtoBepHocTblo 80%, 4TOo He MeHee 80% wsgenun Oyayt

yAOBNETBOPATbL HOpMe. 3HadeHue k. 3aBuCUT OT obbema BbIGOPKN 11 U
NPUBOAUTCS HUXE.

KonnyecTBeHHO BEMMUUHbI x4, £, 5, U L BbipaeHbl B Ab (MkB), ab (MkA), ob
(MkB/m) vrm b (nBT).

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

Mpumeyanme - Cm. Takxke [OCT P 51320.
(W3meHeHHas pepnakums, M3m. N 1).

7.2.4 3anpeT Ha npoaaxy

PeweHne o 3anpete Ha npogaxy uim 06 wu3bsaATMM o[obpeHus Tuna
NPUHUMAETCA TOMbKO MNOCRe MPOBEAEHUA  MUCMbITAHUA U NPUMEHEHUS
CTaTUCTUYECKOro METOAa OLEHKU B COOTBETCTBUM C 7.2.1, nepeyncrenne a).

8 O6wme ycnoBma ncnbiTaHUM


http://docs.cntd.ru/document/1200027337

NameputenbHas nnowagka aorwkHa no3sonaTtbe otnmndatb VPI, cosgaBaembie
MO, oT nocTopoHHMX paguonomex. MNpurogHOCTb NMOWaaKKM OonpenensatT nyTem
N3MEPEHMST YPOBHSI MOCTOPOHHUX paguonomex npu HepaboTatowem NO, npu aTom
YPOBEHb MOCTOPOHHUX PagMonoMeXx AOSPKeH ObiTb, NO KpanHen mepe, Ha 6 Ab Hke
HOPM, yKasaHHbIX B pasfgernax 5 v 6. Ecrm B onpegeneHHbIX nosiocax 4actoT
YPOBEHb MOCTOPOHHMX paguonomex He OyaeT Ha 6 Ab Hwke ycTaHOBREHHOW
HOpPMbI, AN BbisiBNeHUs cootBeTcTBMa VIO HopMmam gonyckaeTcsi MCcnofb3oBaTb
MeToAabl, npuBeaeHHsle B 10.6.

OcCHOBHblE KOHCMpPYKMuUGHble —rapamempbi
rpusedeHbl Ha pucyHkax 1, 2, 3.

usmepumerbHoU  rouwaoKu

PucyHok 1 - UsmeputenbHasa nnowagka

MakcwmansHela guamerp (MD) = 2R
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MepumeTp NNoWAAKH, ONKCHIBAEMBIR ANAMNCOM
MpumeyaHus

1 O6bem Hag 3emrnen OormkeH ObITb CBOOOAEH OT OTpaXxatoLLMX OO bEKTOB.

2 XapaKkTepucTUKN nameputensHon nnowaaku npusegeHsl B 10.3, 3HayeHue E. -

B pasgerne 6.

PucyHok 1 - UameputensHas

PucyHok 2 - MnHnmanbHaa anbTepHaTMBHas

nrowaaka

n3mMeputersibHasa rniowagka
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MpumeyaHus

1 BHyTpn obbema, orpaHM4EeHHOro Ha NMOBEPXHOCTU 3eMSM JNINHUEN, YKa3aHHOW
Ha PUCYHKE, a MO BbICOTE - FOPU3OHTANbHOW MSIOCKOCTbIO, PAaCMONIOKEHHON Ha
BbICOTE HE MeHee 3 M HaZ CaMbiM BbICOKUM 37IEMEHTOM U3MEPUTENBHON aHTEHHbI
nnm NO, He oomkHO BbITb OTpaXaroLwero oo bekTa.

2 OTHOCUTENBbHO NMPUMEHUMOCTU arnbTepHaTUBHOW U3MEPUTENbHOW NIOLAaKu
cm. 10.3.5. Onpegenerve rpanvubl MO npueeaeHo B 10.2.1

PI/IcyHOK 2 - MuHumansHas allbTepHaTnBHaA U3AMeEpPUTESIbHaA NnioLlagKa

PucyHok 3 - MMHUManbHbIN pasmep MeTasisiuyecKomn
NrfiacTUHbI 3a3eMneHns

t 1M
N
-~ ™~ %
/ AT T
f A [
ol o [ } .l"v.l-ll'uzu-n-lalill ]
1‘\ HMenbityemoe /| - /
\_yctpodcteo ., S |/ i | e
<L T |
i i
1 = L -

D=d+2m rge 4 - makcumanbHbii pasmep NO;

W =a+2mM, rge a - MakCMmanbHbli pasmep U3MepUTENIbHON aHTEHHbI;
L=3mmm10m

PucyHok 3 - MMHMManbHbIN pasmep MeTanM4eckom niiacTuHbl 3a3eMreHns



Ecrnm cymmapHbin ypoBeHb MNOCTOPOHHMX paguonomex u UPIT ot O He
NpeBbILWAET 3HAa4YEeHUs COOTBETCTBYIOLLEN HOPMbl, TO OOMYCKAeTCA He CHwXaTb
YPOBEHb MOCTOPOHHUX paanonomex Ha 6 4b oTHocuTenbHO HopMbl. B aToM cnyyae
cuutarot, 4to WO ypoosneTBopAwdT cooTBeTcTBylowen Hopme WPl Ecru
CYMMapHbIN YpPOBEHb NOCTOPOHHUX pagunonomex n NPT ot MO npeBblwaeT Hopmy,
TO pekomeHOyemcsi cdHumamb O COOTBETCTBYIOLLMM HOPME, eCiM Ha YacToTax
NpeBbILIEHNS BLINOSHATCS 4Ba YCIOBUS:

a) ypoBeHb NOCTOPOHHUX paguonomMex He MeHee YeM Ha 6 Ab Hke cyMMapHOro
YPOBHSA MOCTOPOHHUX paguonomex n UPTT;

6) ypoBeHb NOCTOPOHHKX PAAMNONOMEX HE MeHee YeM Ha 4,8 ABb Hke HOpMbI.

8.1 Kondurypaumsa MO

KoHdwmrypaumna WO, ero pacnonoxeHue, ycTaHOBKa W MOPSLOK BKIOYEHWUS
AOSPKHbI COOTBETCTBOBATb TUNOBOMY npuMeHeHnto OUT.

CoeavHuTencHble kabenu (Harpy3ku, obopygoBaHue, cBsidaHHoe ¢ UO)
NOAKIoYalT, MO KpanHen mepe, K O4HOMY K3 nopToB Kaxgoro Buaa MO. B
KadyecTBe 0bopyaoBaHusi, cBs3daHHOro ¢ MO, ncnonb3yT YCTPOMCTBA, TUMUYHbIE
Ans peanbHbIX ycnosun npumeHeHunsa NO.

Mpy HaMMuUM 3HAYUTENBHOrO KONMMYECTBA WOEHTUYHbIX MOPTOB MOXET
notpebosartbcs nogknoveHne Kk MO gononHUTENbHbIX COeaUHUTENBbHBIX Kabenen
(Harpy3ok, obpa3suoB obopyaoBaHusi, cBA3aHHOro ¢ MO) ¢ yyeToM pesynstaTtoB
npeablaywmx ncnbiTaHun. KonnmyecTso AOMOMHUTENBHO MOAKMYaeMbix kabenewn
onpeaendlT M3 YCIOBUS, 4YTO MNOOKIMOYMEHWe Apyroro kabens He ymeHbllaeT
CYLLECTBEHHO Pa3HOCTb MeXay HOPMOM U U3MEPEHHBIM YPOBHEM NOMeX (Hanpumep,
bonee 4Yem Ha 2 ob).

B npoTtokone wucnbiTaHMM OOMKHO ObITb NpuBeaeHo ob6ocHoBaHMe Bbibopa
KoHdpmrypaumm O 1 Harpy3ku NopToB.

Tunbl M  [ONMWMHBI  COEAMHUTENbHbIX Kabenew [OOorpkHbl COOTBETCTBOBATb
YCTaHOBIEHHbIM B TeXHWYeckon fokyMeHTauum Ha OWUT. Ecrm gnvHa kabenen
MOXET MEHATbCS, TO OHa AofkHa OblTb Takon, 4To6bl ypoBeHb WPIT Obin
MakcumaneHbiM. Ecnm ana obecneyeHust COOTBETCTBMS HOPMaM BO BpeEMS
MCMbITAHUN  UCMOMb3YIOT 3KpaHMPOBaHHbIE WM cneuuanbHble Kabenu, To B
9KCMyaTauNOHHYIO LOKYMEHTaLUMI0 OOIPKHO ObiTb BKIIHOYEHO COOTBETCTBYHOLLEE
yKkasaHue 06 ncnosnb3oBaHuM Takux kabenen.

Mpun n36bITOMHON ANWHE Kabernb yknaabiBatoT B CBA3KY AnnHon oT 30 go 40 cm,
pacnonaraemyto B cepeguHe kabens. Ecnmn 3To Ha npakTuke HeoCyLLEeCTBMMO M3-3a
pa3MepoB Kabensi nn ero XecTKOCTU UM NOTOMY, YTO UCMbITaHWUS MPOBOASATCS Ha
MecTe YCTaHOBKW, pacnosfiokeHne u3bbiTOMHOro Kabens [OrmKHO ObiTb TOYHO
OTPaXeHO B MPOTOKOME UCMbITaHUW. Ecnnm umeeTcs 3HauYuTENbHOE KONM4YecTBO
OOHOTUMHbBIX NOPTOB CBSA3M, TO Kabenb NOAKMYaT TOMbKO K O4HOMY M3 NOpPTOB
KaXkgoro Tuna npu ycrioBum, 4To MOXeT ObITb MOKa3aHO OTCYTCTBUE CYLLECTBEHHOIO
BNMSHUA AOMNOSMHUTENBHO NOAKMIOYEHHbIX Kabenen Ha pe3ynbTaTbl UCMbITaHUN.

[Ona obecne4yeHnss BOCMPOM3BOAMMOCTM WCMbITAHUN §obble pe3ynbTaThl
NCNbITaHWI CONpoBOXO AT aetanbHbIM onucaHnem pacnonoxeHus
coeguHUTenbHbIX kKabenen wn obopygosaHua. Ecrm  gna obecnedeHus
COOTBETCTBMSA HOpMaMm TpebyroTca onpeaeneHHble ycnosus ncnonb3osaHms OUT,
TO 3TV YCrOBUA OOMKHbI ObITb YCTAHOBIEHbI M OTPaXKeHbl B NPOTOKOSE UCMNbITaHWUN,
Hanpumep, B 4YacTu OANMH U TUNOB Kabenewn, SKpaHUPOBaHNSA U 3a3eMIIEHUs. ITU
yCroBusa He0BXOANUMO BKIIIOUUTE B 9KCMyaTauNOHHYO AOKYMEHTaUMIO.



O6opynosaHue, BktovaroLee 605bLUIOE YNCHO MoAynen (BblABWXKHbIE MaHenu,
CbEMHbIE MnaThl, NevyaTHble NnaTbl U T.M.), UCNbITbIBAOT NPU €ro YKOMMIIEKTOBAHWM
HabopoM onpeaeneHHOro KonmnyecTBa 3TUX MOAYren, TUMUYHLIM A58 pearbHbIX
ycrnosuin npumeHeHnss MO. KonnmyecTso pearnbHO UCMONb3yeMblX OOMONMHUTENbHbIX
nnat WM BbIABWXKHBIX MNaHenen AOSMKHO OrpaHu4MBaTbCA TeM YCIIOBUEM, YTO
yCTaHOBKa ApYyrov nratbl Unm naHen He nNpvBo4UT K CYLLECTBEHHOMY YMEHbLLEHUIO
pa3HOCTM Mexay HOPMOW U U3MEPEHHbIM YPOBHEM NMomex (Hanpumep, 6ornee 4yem
Ha 2 ab).

B npoTtokone ucnbiTaHM OOMKHO ObITb NpuBedeHo o6ocHOBaHWE BbiGopa
KonuyecTsa v TUMoB Moayreu.

Cuctemy 13 psga otaenbHbix 6rokoB opMUPYHOT Tak, YTobbl MChonb3yemas
KOH(Mrypaumss  cooTBeTCTBOBaria  TunoBoMy npumeHeHuto  OWT, OGbina
MWHMMasbHON U XapakTepHoW. B npoTokone ucnbiTaHun JOSmKHO ObITh NpuBeaEeHo
obocHoBaHve Bbi6opa O6nokoB. Hwke npuBedeHbl NpUMEpPbl  XapaKTepHbIX
KOHJMrypaumn.

[na  nepcoHanbHOro  KoMmnbkTEpPa WM NepudepunHblX  YCTPOUCTB
NMepcoHarnbHOro KOMMblTepa, rPYNMUpyeMbIX U UCMbITbIBAEMbIX COBMECTHO,
MUHUMarnbHas KoHurypaums BKIto4aeT:

a) NepcoHarbHbIN KOMMNBIOTEP;
6) knaBmatypy;
B) 610K BU3yanbHOro AnCnses;

r) nepndepuinHoOe BHELLHEE YCTPONCTBO ANS KaXO0ro N3 MMEOLLMXCS OBYX TUMOB
NPOTOKONOB BBOAA/BbIBOAA (NOCeL0BaTENbHOIO 1 napasnnenbHoro);

A) YCTpPOMCTBa CheuManbHOr0 Ha3HayeHusl, Hanpumep, Mbillb UK OXONCTUK,
Ana kotopbix B MO nmeeTcsa OTAEmNbHbIN NOPT U KOTOPbIE BXOAAT B MUHUMAmbHYHO
KOHJpurypaumio.

MpumeyvaHme - B HEKOTOpPLIX cucTemax ycTponucTea a), 6) u/mnm B) MoryT 6biTb
CMOHTMPOBaHbl HA OOHOM LlAacCcu. YCTPOMCTBA NO NEPEYUCIIEHMAIM a) - B), Mbillb
UM OXKOUCTUK HE MOTYT ObiTb MCMNOMb30BaHbl B KAYeCTBE 3aMeHbl A4Sl YCTPOWCTB
MO NEPEYNCIIEHNIO T).

[ns kaccoBoro TepMuHana MUHMMarnbHasi cucTemMa YCTPOMCTB, rpynnmpyemblx
N NCMbITbIBAEMbIX COBMECTHO, BKMIOYAET:

a) aKTUBHbIN Npoueccop (kaccy);
6) KaccoBbIl BblABWXHON SLUMK;

B) KrnaBuatypy (Knasuartypbl);

r) gucnnen (onepartopa u KnmeHTa);

A) TUNn4Hoe neprudepuUnHoOe YCTPOMUCTBO (YCTPOMCTBO CUUTLIBAHUS LLITPUXOBOIO
Koga);

€) py4HOe YCTPONUCTBO (YCTPOMCTBO CHUTBIBAHWUS LUTPUXOBOTO KOAA).

B kaxgom OUT npu mcnbiTaHUsX OONYCKaeTCsl UCMoNb30oBaTb OAWH MOAYIb
kaxgoro Tuna. B NO, npeactasnstowee cobor cuctemy, BkrodaoT ogHo OUT
KaXKgoro Tuna, KOTopoe MOXET BXOAUTb B BO3MOXHYIO KOHGMIypaLmuo CUCTEMBI.



O6opynosaHue, npeacTaenstowee cobon YacTb CUCTEMbI, pacnpenesrieHHon Ha
3Ha4YUTENLHON Nrowaan (TepMmHanbl 00paboTKM AaHHbIX, aBTOMAaTM3MPOBAHHbLIE
paboune mecta onepatopoB, ATC nonb3oBartenen ceTn CBA3U M T.M.), KOTOpoe
MOXET SBNATbLCSA MOACUCTEMOW, UCMbITbIBAIOT HE3aBUCUMO OT OCHOBHOro 6rioka
Wnn cuctembl. PacnpegeneHHble ceTn CBA3W, Hanpumep, MeCTHble CEeTU, MOryT
MOOENMMPOBATLCS Ha N3MEPUTENBbHON NSOWaaKe C NPUMEHEHNEM OTPE3KOB Kabens
N nepudepunHbIX YCTPOWCTB, MNPUMEHSEMbIX B pearibHbIX YCMOBMUSAX, WK
UMUTATOPOB CETU CBA3W, PaCMOfIOKEHHbIX HA PacCTOAHUSX, MNPU  KOTOPbIX
OTCYTCTBYET yBenuyeHune namepsemoro yposHs PTT.

Pesynbtathl oueHkn MO, mnmetowero oanH moaynb unm ogHo OUT kaxgoro
TMna, MoryT BbITb NPUMEHEHBI K KOHMrypauunsim, nmetowmm 6ornee O4HOro Takoro
moayns uim OUT. OTo QonycTMMO, Tak Kak MNPakTUYeCKM MOLTBEPKOEHO, YTO
ypoBHU NPT OT ngeHTu4HbIX Moaynen nnn ngeHtndHelix OUT (cMm. 3.5) 06bI4HO He
CKnagblBalOTCA.

Ons NO, dyHKumoHansHo ceadaHHoro ¢ gpyrmm OUT, Bkrtodas obopygoBaHme,
CBSA3aHHOE C OCHOBHbIM 6fIOKOM B 4acTu pacrnpefeneHns HanpskeHust
9MEKTPONUTaHUA, UCNOoNb3yT MO0 peanbHoe B3ammogenctBytowee OUT, nnbo
nvutaTopbl, obecneuymBarowpe ycnosus yHkumMoHnposaHma WMO. Ecrm MO
paspaboTaHO B KayecTBe OCHOBHOro ©Ornoka ana gpyroro OUT, To Moxet
notpeboBaTtbCcsa nogcoeanHeHne ykasaHHoro OUNT ana obecneyvyeHnsa HopMarbHbIX
ycroBuin paboTbl OCHOBHOro 6r1oka.

MmutaTtop, mcnonb3yembli BMECTO peanibHoOro o6opyaoBaHusi, JOSDKEH MMETb
aneKkTpuyeckne M B HeobXoguMbIX CIlydasix MeXaHW4YecKue XapakTepucTUKU
B3anmogencteytowero ONT, ocobeHHO B 4acTu pagnovacTOTHbIX CUrHaroB W
MOSHbIX CONPOTMBIIEHUA. OTO MNO3BOMSET cuUTaTb pe3ynbTaTbl U3MEpPeHun Ans
otaensHoro OUT cnpaBeasmBbiMM OS5 CUCTEMbI NpU OO BbEAUHEHUM C OpPYrvM
aHanormyHeim OUT, Bknovass obopymoBaHue, NPOM3BEOEHHOE U UCMbITAHHOE
pa3nMYHbIMU N3rOTOBUTENAMMN.

COOpKN M3roToBMSIEMbIX OTAENBbHO MNeyaTHbIX NnaT, MCMNonb3yeMblX Anis
pacLUMpeHnsT BO3MOXHOCTU pasfiMyHbIX OCHOBHbIX 6rnokoB OWT (Hanpumep,
nHTepdencbl LUUJQPOBLIX CEeTEeN CBA3M, UeHTparnbHbIA npoueccop, nrartbl
aganTepoB U T.M.), UCNbITbIBAOT MNPU UX YyCTaAHOBKE, MO KpanHen Mepe, B O4HOM
XapakTepHOM OCHOBHOM Orioke no BblGopy marotoButens c6opok. ITo No3BonseT
rapaHTMpoBaTb COOTBETCTBME COOPOK 3nemeHTam OCHOBHbIX 6rnokos OUT, B
KOTOpbIX NpegnonaraeTcs yCTaHOBUTbL 3TN COOPKMN.

OcHoBHOM 6rok  gormkeH OblTb  TUMNWYHBIM -~ 0OpPasLOM  M3roTOBIISIEMOWN

npoayKLun.

C6opkn nevatHblx nnat gns OUT knacca b He AOMKHbI MCNbITbIBATLCS B
OCHOBHbIX O110kax, oTHocAwmxcsa K OUT knacca A.

B akcnnyaTaunoHHON SOKYMEHTauum Ha cOopkm nevaTHbIX nnaT SOMmkHbl ObITh
npuBedeHbl cBeaeHnst 06 OCHOBHbIX Griokax, B COCTaBE KOTOPbIX MUCMNbITbIBANMCh
cbopku, a Takke cBegeHUs, No3BOMAOLIME NOMb30BaTENO0 ONO3HaBaTb OCHOBHbIE
6r10KK, B cocTaBe KOTopbIX COopkn byayT cooTBeTCcTBOBaTH Kraccy A nmm b.

(W3meHeHHas pepakums, M3m. N 1).



8.1.1 OnpegeneHve KoHdMrypauun, npu Kotopblix ypoBHu WPI1 saenatotca
MaKcumasnbHbIMU

B Havane wucnbiTaHWiA onpedenstoT 4acToTy, Ha KOTOpow HabnogatTcs
Hambonbwme WPl NO OTHOLEHUO K HOpME, NPW TUMUYHBIX KOHAMrypaumsax
cuctembl, yHKUuMoHMpoBaHNS WO B OObIYHBIX pexumMax W XapakTepHbIX
NONOXeHNAX coefuHUTENbHbIX Kabenen. OnpepeneHne 4acToT, Ha KOTOPbIX YPOBHM
WPT1 makcumaneHbl MO OTHOLLEHWUIO K HOPME, MPOBOAAT MyTEM U3MepeHUs: YPOBHEN
WPI1 Ha page OCHOBHbIX 4acToT, 4TOObl yaoCTOBEPUTLCHA B Bblbope Haubonee
BEPOATHbIX Y4acTOT, COOTBETCTBYHOLMX MakCuMarnbHbiM YypoBHAM WPl npwu
YCrOBUWN, YTO YCTAHOBIEHbl COOTBETCTBYIOLLME [OMOXEHUA COEOUHUTENbHbIX
kabenen, KoHUrypaumsa cuctembl U pexumbl oyHKLMOHMpoBaHus NO.

[Ona npoBeAeHna HavanbHbIX MWCNbITaHUA 0OOpydOBaHME pasMeLLalT B
COOTBETCTBMM C  pucyHKkamu 4-14. PacctosHua  mMexgy  UCMbITyeMbiM
obopynoBaHvem wn obopygoBaHuemMm, cBsidaHHbiM c MO (nepudbepriHbiMm
yCTpOMUCTBaMM), yCTaHaBNMBaKOT B COOTBETCTBUN C PUCYHKAMW.

OKoHuaTenbHble n3mMepeHnsa KoHAyKTMBHbIX VIPT npoBogsaT B COOTBETCTBUU C
pasgenom 9, nsnydaembix Pl - B cooTBeTcTBMM C pasgesiom 10.

8.1.2 PasmewieHne MO oTHOCUTENBHO NMACTUHbI 3a3EeMINEHUS

Pasvewenne WO oOTHOCUTENBHO MNMNAcTUHbl 3a3eMIieHUsa [OOIMKHO OblTb
9KBMBanNeHTHbIM pasmeweHnto MO B ycroBusiX NPUMEHEHMS, T.e. HamnosibHoe
obopygoBaHMe pasMeLaloT Ha niacTUHE 3a3eMSieHUs Ui Ha U3ONMPYHOLLEM Mony
(Hanpumep, gepeBsiHHOM) BOMM3M OT nNMacTWMHbl  3a3emneHud. [lopTatvMBHOE
(nepeHocHoe) obopyaoBaHMe pasMelarnT Ha HemeTannmndyeckoMm ctorne. Kabenm
9MEeKTPONUTaHNs U CcurHanbHble Kabenu pacnonaraloT OTHOCUTENbHO MMacTUHbI
3a3emMrieHnsa aHanormyHo ycriosmsaMm npumeHeHna OWT. lNnacTuHa 3asemrieHus
JOIPKHA ObITb METANIMYECKON.

MpumeyaHne - TpeboBaHMs K nracTMHe 3asemMrneHus npuBedeHbl B 9.3
NPUMEHUTESNBHO K M3MepeHusaM KoHAYKTuBHbIX VIPTT, B 10.3.4 - npUMeHUTENLHO K
n3mepeHnam nsnydaemoix VP, a Takxe Ha pucyHkax 4-14.

PucyHok 4 - PacnonoxeHne HactonbHOro o6opyaoBaHus
npyu ucnbiTaHUAX (M3MmepeHne KoHAYKTUBHbIX UPI)



ZagHan ctopoua MO, npuMeKaOwaR CTon Wa HeNpPoOBOOALLETD
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NNACcTHHE! 333EMMNEHHA

NoacoeguHeHs K MOpHIOHTANBHON
nNacrMHe ia3eMnaHwn

OC - V-obpasHbin akBmBaneHT cetn; MO - ncnobityemoe obopyaosaHue; OC -
obopygoBaHue, cBaszaHHoe ¢ VO; 3MNCC - akBMBaNeHT MOSIHOrO COMNpPOTUBIEHUS

ceTu;

1 - kabenn, KoTopble BUCAT Ha paccTostHUM MeHee 40 CM OT ropU3OHTanbHOMN,
NNacTUHbl 3a3eMreHnst U He MOryT ObiTb YKOpPOYeHbl A0 MNoaxoasilluer AfvHbI,

yKkragbiBaoT B ¢BsA3ku gnmHoun ot 30 1o 40 cwm;

2 - U3MNLLHIOK YacTb CETEBONO LLUHYpa yKnaablBakdT B CBA3KY, PACMNOJIOXEHHYIO B

LeHTparnbHOW YacTu, UM CETEBOWN LLHYP YKOpadunBatoT;

3 - MO noacoeaunHaT K ogHoMy 13 npumeHsaemblix 3C. Bece npumensaemble 3C
n OJMNCC noaknovalwT K BepTUKanNbHOM nnacTuHe 3as3emneHust mbo K

MeTanmmMyecKom cTeHe NoMeLLeHNs (CM. PUCYHKMU S 1 6):

a) Bce papyrme Onoku cuctemMbl 3anuTbiBaloT 4epe3 BTopor OC. [na

NOoAKITIOHYEeHUA HECKOJIbKUX CETEBbLIX LLUHYPOB UCMOJIb3YHOT Pa3BETBUTES b,

6) 3C un AMCC pasmewatoT Ha paccTosHumM 80 cm oT O n He meHee 80 cm oT

apyrmx OIOKOB 1 METaNNMMYECKUX NIAacTWH;
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B) ceTeBble LWHYpbl U CUrHanbHble Kabenn pacnosiaraloT No BO3MOXHOCTU Ha
NOSHY0 ANMHY Ha paccTosiHuM 40 CM OT BEPTMKarbHOW NIaCcTUHbI 3a3eMSIEHNS;

4 - xabenu n ycTpOWCTBa, yNpaBlisieMble BPYYHYH (Hanpumep, KraeBuaTypbl,
MbILLUW W T.M.), pacrionaratoT Kak npy 06bIYHOM NPUMEHEHUN;

5 - nepudepuiiHble YCTPOMCTBA pa3meLlatoT Ha paccTosaHun 10 cm gpyr ot gpyra
MW OT YCTPOUCTBA YMpaBrieHWs, 3a WCKIIOYEHWEM MOHUTOpPA, KOTOpbIN B
COOTBETCTBMM C TUMNOBLIM MNPUMEHEHWEM pacrnonaraloT HernocpeacTBEHHO Ha
YCTPOWNCTBE yrnpaBeHus;

6 - curHarnbHbin Kabenb, npegHa3HaYeHHbIM AONs  NOAKMYEHUss K
o6opyaoBaHuio, CBA3aHHOMY C OCHOBHbIM;

7 - KOHUbl CUrHanbHbIX kabernen, KoTopble He MOAKIMYEHbl K 000pyaoBaHMIO,
CBSI3aHHOMY C OCHOBHbIM, Harpy»aroT npu HeobXoaAMMOCTWN Ha COOTBETCTBYOLIME
COMPOTUBIIEHMS HArpy3Ku;

8 - TOKOCBHEMHMK npn mncnosib3oBaHMM pasmMeLliaroT Ha pacCTOoAHUUN 10 cm ot
3arcce

PucyHok 4 - PacnornoxeHne HacTONbHOro o06opyaoBaHWs Mpu  UCMNbITaHUAX
(n3amepeHue koHayKTUBHLIX VPIT)

PucyHok 5 - AnbTepHaTMBHOE pacnosioXXeHne HaCTosbHOrro
ob6opyaoBaHuUA Npu UCnbITaHUAX (M3MepeHue
KOHAYKTUBHbIX UPI)



JaguAn cTopoHa MO, npuMpKaowan C100 n2 HenposogsLyenn
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MopcoaMHaHL K BEPTHKANLHOA MogcoenvHaH K BEPTHEANLHOR
NMAaCTHHE 3338MNEHHA NNAcTHHE 3A3EMNEHHA

BeprikansHan nnacTuHa 3 E)
AFISMNEHMA
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1 - kabenu, KoTopble BUCAT Ha paccTosiHum meHee 40 CcM OT roOpU3OHTarbHOWN
NMacTUHbl 3a3eMfieHUs U He MOryT OblTb YKOpPOYEeHbl 0O NoAXo4slen AOfMHbI,
yKkragbiBaoT B cBsA3ku gnvHoun ot 30 go 40 cwm;

2 - U3NMLLHIO YacTb CETEBOrO LUHYpa YKINaablBaloT B CBA3KY, PACMONOXKEHHYHO B
LleHTpanbHON YacTW, UM CETEBON LUHYP YKOPa4MBaloT;

3 - MO noacoeaunHaoT K ogHomMy 13 npumeHaemblx 3C. Bece npumenaemble 3C
n AMNCC noaknovaT K ropu3oHTanbHON NnacTuHe 3a3emrieHnst (CM. PUCYHKM 4 1

7):

a) Bce apyrve 6riokm cuctembl 3anutbiBatoT Yepes BTopon OC. [ns HECKOSMbKNUX
CeTeBbIX LLUHYPOB UCMOMb3YHOT Pa3BeTBUTESb;

6) 3C n AlCC pasmeratoT Ha paccTosiHum 80 cm oT MO mn He meHee 80 cm oT
Apyrmx 6510KOB 1 MeTanMM4yecKmx NracTuH;

B) ceTeBble LUHYpPbl U CUrHasnbHble Kabenu pacnonaralT Mo BO3MOXHOCTU Ha
MONHYI0 ANMHY Ha paccTossHUM 40 CM OT BEPTUKArNbHOW NNAacTUHbI 3a3eMIeHns;

4 - xabenu n ycTpoOWCTBa, YNpaBlisieMble BPYYHYH (Hanpumep, KraeBuaTypbl,
MbILLM 1 T.N.), pacnorararoT Kak npu 06bIYHOM NPUMEHEHWM;
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5 - nepupepurHble yCTporcTBa pas3MeLLaoT Ha pacctosHum 10 cm apyr oT gpyra
M OT YCTPOMUCTBA YNpaBrieHWsl, 3a WCKIIOYEHMEM MOHUTOPA, KOTOPbIN B
COOTBETCTBMM C TUMOBbLIM MPUMEHEHWEM pacrnoniaralT HENoCPeACTBEHHO Ha
YCTPOUCTBE YrpaBfieHus;

6 - curHanbHbin Kabenb, npedHasHaYeHHbIn AN MNOAKIMYEHUs K
obopyaoBaHuio, CBA3aHHOMY C OCHOBHbIM;

7 - KOHUbI curHanbHbIX kabenew, KOTopble He MOAKMOYEHbI K 060pPYAOBaHMIO,
CBSI3aHHOMY C OCHOBHbIM, HarpyarT npu HeoOXOAMMOCTU Ha COOTBETCTBYHLLEE
COMNPOTUBIIEHNE HArpy3Ku;

8 - TOKOCBHEMHMK npn mncnosib3oBaHMn pasmMeLliaroT Ha pacCTOoAHUN 10 cm ot
3arcce

PucyHok 5 - AnbTepHaTMBHOE pacrorioXeHue HacTOnbHOro obopyaoBaHus Mpu
NCNbITaHUAX (M3MepeHne KoHayKTMBHbIX PT)

PucyHok 6 - AnbTepHaTMBHOE pacnosioXeHne HaCTOsbHOro
obGopyaoBaHuUA NpU UCNbITaHUAX (U3MepeHUue
KoHAYKTUBHbLIX UPI1) (BuA cBepxy)
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PucyHok 6 - AnbTepHaTMBHOE pacnorfioXeHue HacTOoSIbHOro obopyaoBaHMs Mpu
ncnbITaHUAX (M3MepeHne KOHOYKTUBHBbIX UPI) (BUa cBepxy)

(W3meHeHHas pepakums, M3m N 1).

PucyHok 7 - PacnosnoxeHne HaCTonbHOro o6opyaoBaHus



npu UcnbITaHUAX (U3MepeHue KOHAYKTUBHLIX UPTT Ha
U3MepuTesribHOM nNnowaakKe)

3agnAs cTopoHa MO, npvMelkawan CTaN M3 HENPORCARLLAMD
K 33QHEH BEPXHEHW YACTH CTONA MaTepUana
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MagcoegqHeHb K FOpU3IoHTaNEHOR
NMNACTAHE 3a38MNEHWR

1 - kabenn, KoTopble BUCAT Ha pacCcTosiHMM MeHee 40 CM OT ropM3OHTanbHOM
MAAacTUHbI 3a3eMIleEHMs U HEe MOryT OblTb YKOPOYEHbl 4O MOAXOASALEN ANVHbI,
yKnagblBaroT B cBA3KM arnmHon ot 30 go 40 cwm;

2 - U3NMLLHIO YacTb CETEBOrO LUHYpa YKIaablBaloT B CBA3KY, PACMOSIOXKEHHYHO B
LLeHTparnbHON YacTu, UM CETEBOW LULHYP YKOpayMBatoT;

3 - MO noacoeaunHalT K ogHoMy 13 npumeHaemblx 3C. Bece npumeHaemble 3C
n 3MCC noaknoyalT K ropnsoHTanbHOM NiacTUHe 3a3emsieHns (CM. pUCYHOK 5):

a) Bce gpyrve 6riokn cuctembl 3anuTbiBaloT Yepes BTopor OC. [N HECKOMbKMX
CeTeBbIX LUHYPOB UCMOMb3YOT pPa3BeTBUTESb;

6) OC un JINCC pasmewatoT Ha paccTosHumM 80 cm oT MO n He meHee 80 cm oT
Apyrnx OOKOB U MeTanmMYeckmx NiacTuH;

B) ceTeBble LWHYpbl U CUrHamnbHble Kabenu pacnosiaraloT Mo BO3MOXHOCTU Ha
NOSHY ANMHY Ha paccTosiHUM 40 CM OT ropu3oHTanbHOW NNacTUHbI 3a3eMrieHuns;

4 - xabenu n ycTpoOWCTBa, YNpaBlisieMble BPYYHYH (Hanpumep, KraeBuaTypbl,
MbILLW W T.M.), pacronaratT Kak npy 06bIYHOM NPUMEHEHUN;

40 cm

A0 NNacTHHE 3a3aMneHua




5 - nepupepurrHble yCTporcTBa pas3MeLLaoT Ha pacctosHum 10 cm apyr oT gpyra
M OT YCTPOMUCTBA YNpaBrieHWsl, 3a WCKIIOYEHMEM MOHWUTOPA, KOTOPbIN B
COOTBETCTBMM C TUMOBbIM MPUMEHEHMEM pacrnoniaralT HENoCPeACTBEHHO Ha
YCTPOUCTBE YrpaBlieHUs;

6 - curHanbHbin Kabenb, npedHasHaYeHHbIn AN MNOAKIMYEHUs K
o6opyaoBaHuiO, CBA3aHHOMY C OCHOBHbIM;

7 - KOHUbI CUrHanbHbIX Kabenen, KoTopble He MOAKMoYEHbl K 06opyaoBaHuIo,
CBSI3aHHOMY C OCHOBHbIM, HarpyarT npu HeOOXOAMMOCTU Ha COOTBETCTBYHOLLEE
COMNPOTUBIIEHME HAarpy3Ku;

8 - TOKOCBHEMHUK npn mncnosib3oBaHMM pasmMeLliaroT Ha pacCTOAHUN 10 cm ot
3rcce

PucyHok 7 - PacnonoxeHve HacTOMbHOrO 0OOOpyoOBaHUS MNPU  UCMbITAHUAX
(n3mepeHmne koHayKTMBHbIX VIPI Ha nameputensHon nnowaake)

(W3meHeHHas pepakums, M3m. N 1).

PucyHok 8 - PacnonoxeHune HanonbHoro o6opyaoBaHus
Npu" UcnNbITaHUAX (M3MepeHne KOHAYKTUBHbIX UPIT)

Twnosoe
PACCTORHHE
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NoacosaMHEHE K TOPHIOHTANLHORA
MNACTAHE 3a38MNEHAR

1 - ecrm kabenn He MOryT ObiTb YKOPOYEHbl 0O NOAXOAALWEN OfUHbI, TO WX
N3NMNLIHWE YacTn yknaabiBakoT B cBA3kM gnmHon oT 30 go 40 cm. Ecrm cnoxunTb
CBSI3KY He NnpenCcTaBnseTcss BO3MOXHbIM, TO Kabenn yknaabiBatoT KonbLamu;



2 - U3NNLLHIOK YacTb CETEBOrO LUHYpA YKMNaAablBalOT B CBA3KY, PACMNOSIOKEHHYHO B
€ro UeHTparnbHOW YacTu, Ui CETEBOWN LLUHYP YKOpadunBatoT;

3 - KOHUbI CcurHanbHbIX Kabeneln, He MOACOEAMHEHHBbIX K MepudepuinHbIM
YCTPOWCTBAM, HarpyKatoT Mnpu  HeobXxoAMMOCTM Ha  COOTBETCTBYHOLUEE
COMPOTUBIIEHME Harpy3Ku;

4 - NO un kabenum u3ONUPYT OT FOPU3OHTANbHOW MNMACTUMHbLI 3a3eMIeHns C
ncnonb3oBaHMeM NPOKNaaKu TONWMHON He 6onee 12 MUH*;

* TekCT AOKYMEHTa COOTBETCTBYET opurMHany. - [pumevaHue n3rotoBuTeEns
©a3bl AaHHbIX.

5 - VO noacoeauHsitloT K ogHoMy M3 npumeHsieMblx 3C. OC moryT 6bITb
pacnosioXeHbl Hag, rOpPU3OHTaNbHOM NACTUHOW 3a3eMIIEHUSA UMM HENOCPELCTBEHHO
nofg, yKkazaHHOW NNacTUHOW;

6 - Bce pgpyroe ob6opygoBaHve 3anuTbiBaldT oT BToporo JC  wmm
aononHuTenbHbix 9C;

7 - TOKOCBEMHUK MpPU UCMOMb30BaHMM pasmMeLlaT Ha pacctosHum 10 cm oT
AlNCC (unn xapakTepHOro OKOHEYHOro YCTPONCTBA)

PucyHok 8 - PacnonoxeHve HanonbHoro o6bopygoBaHUA Mpu  UCMbITAHUAX
(n3amepeHue koHayKTUBHbIX VPIT)

PucyHok 9 - PacnonoxeHune HanosibHOro 1 HACTONbLHOro
obopyaoBaHuUA Npu UCNbITaHUAX (U3MepeHUue
KOHAYKTUBHbIX UPIT)



3anHAR cTopona VIO, npussiaowan
K 3anHeR BEpXHeR YACTH CTONE
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MNoAcoanMHEH K TOPH3OHTANBHOR NoQCORAMHEH K MIPU3OHTANBHOM

MMaCTHHE 383aMNEHWA mnacThHE 3d3eMEHWA

1 - kabenu, KOTOpble BUCAT Ha paccTosHUM MeHee 40 CM OT ropU3OHTanbHOM
MNacTUHbl 3a3eMreHVss U He MOryT ObiTb YKOpOYeHbl A0 Mnoaxogslen AfvHbI,
yKknagbiBaroT B ¢BA3Ku gnmHon ot 30 go 40 cwm;

2 - U3NNLLHIOK YacTb CETEBOrO LUHYpA YKMNaablBalOT B CBA3KY, PACMNOSIOXKEHHYHO B
LleHTparibHOW YacTu, UM CETEBOWN LLUHYP YKOpadnBatoT;

3 - MO nogknoyaoT K ogHoMy u3 npumeHsieMbix OC. [MpumeHsemble 3C
NoaCOEANHAIT K BEPTMKANbHOW NiiacTUHE 3a3eMIEHMS:

a) Bce papyroe obopyaoBaHuMe 3anuTbiBaldT OT OOHOMO WM HECKOSbKMX
JononHuTenbHbiX OC;

6) 3C pasmewatoT Ha pacctosHun 80 cm oT MO n He meHee 80 cm OT Apyrux
OOKOB 1 MeTannMYecKnxX NnacTuH;

4 - O v kabenu N3onMpPYHT OT FOPU3OHTAarbHOW MMACTMHbI 3a3eMIeHUs;

5 - kabenu n ycTponcTBa, ynpaBrsiemble BPYyYHyl (Hanpumep, KraBuatypbl,
MbILLM 1 T.N.), pacnoraratoT Kak npu 06bIYHOM NPUMEHEHWM;

6 - curHanbHbI kabenb K HamofbHOMY GrOKYy OMycKarT NeprneHOUKYMsSpHO K
NrnacTVHEe 3a3eMIIEHMs], €ro M3NMLLHION 4YacTb YKnagbiBatoT B cBA3KYy. Kaberm,
KOTOpble He AOCTUraloT MIacTWHbl 3a3eMIIeHMsl, OMyCcKalT A0 BbICOTbl pasbema
HanonbHoro 651oka unn 4o 40 cM B 3aBUCMMOCTM OT TOFO, YTO HUXKE;


/picture/get?id=P012D&doc_id=1200008219

7 - HacCTONbHYyl 4acTb 0OopyooBaHMS pacnonaralT B COOTBETCTBUM C
pUCyHKamu 4 unn 7

PucyHok 9 - PacnonoxeHve HanonbHOro M HacTonbHOro ob6opyaoBaHUSA npu
NCNbITaHUAX (M3MepeHne KOHOYKTUBHbIX PTT)

PucyHok 10 - PacnonoxeHue HacTonbHOro obopyaosaHus
npu UcnbiTaHnAX (M3mepeHue nsny4vaemoix UPI)

CTon K3 HeNnpoBOOALIEM
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1 - kabenn, KoTopble BUCAT Ha paccTosHUM MeHee 40 CM OT ropu3OHTarbHOM
MNacTUHbl 3a3eMreHnss U He MOryT ObiTb YKOpOYeHbl A0 Mnoaxogsien AfvHbI,
yKnagbiBaroT B ¢BA3Ku gnmHon ot 30 go 40 cwm;

2 - KOHUbl CUrHarnbHbIX Kabernew, He NOACOEAMHEHHbIX K nepudepuiHomy
YCTPOWUCTBY,  HarpyxalT npum  HeobxogMMOCTWM  Ha  COOTBETCTBYHLLEE
CONPOTUBIIEHNE Harpy3Ku;

3 - ceTeBylO pa3BeTBUTESNbHYIO KOPOOKY (KOPOOKWM) MOHTMPYIOT 3anoanuuo ¢
FOPM3OHTarIbHOMW NIIAaCTUHOW 3a3eMIEHUSI U COELUHSIIOT C HEW.

Mpumevanne - Tlpn wucnonb3oBaHum 3C  ero ycTaHaeBnMBaKT  NoOS,
FOPM3OHTarnbHOM NNacTUHOW 3a3EMIIEHNS;

4 - kabenu n ycTponCTBa, ynpaBnsieMble BPYyYHylO (Hanpumep, KnaBuaTypbl,
MbILLWM W T.M.), pacrnonaratoT Kak npyu 06bIYHOM NPUMEHEHUN;



5 - nepucpepumrHble yCTporcTBa pasmeLLaoT Ha pacctosHum 10 cm apyr oT gpyra
M OT YCTPOMUCTBA YNpaBrieHWsl, 3a WCKIIOYEHMEM MOHUTOPA, KOTOPbIN B
COOTBETCTBMM C TUMOBbLIM MPUMEHEHMEM pacrnonaralT HENoOCPEeACTBEHHO Ha
YCTPOUCTBE YrpaBlieHUs;

6 - ceTeBble kabenu cnyckalT OO Nona W 3areM NpoKnagbiBaldT K
pa3BETBUTENBHOM KOpobKe. Y ANMHUTENbHBIE CETEBLIE LUHYPbl HE UCMOSb3YHOT

PucyHok 10 - PacnonoxeHue HacTonbHOro o6opydoBaHUSA MpU  UCMNbITAHUSX
(n3mepeHue nsnyyaemoix NPI1)

PucyHok 11 - PacnonoxeHue HanosibHOro o6opyaoBaHus
npu ncnbiTaHnax (MamepeHue nany4vaembix UPIM)
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1 - kabenu, KoTopble BUCAT Ha paccTositHUM meHee 40 CcM OT ropu3oHTarlbHOWM
NNacTUHbl 3a3eMrfeHns U He MOryT OblTb YKOpPOYEHbl 4O NOAXOAALUEN AOSMHbI,
ykragbiBaoT B ¢BsA3ku gnmHoun ot 30 1o 40 cwm;

2 - U3NNLLHIOK YacTb CETEBOrO LUHYpA YKMNaAblBalOT B CBA3KY, PACMNOSIOXKEHHYHO B
LleHTparibHOW YacTu, Ui CETEBOWN LLUHYP YKOpadunBatoT;

3 - KOHUbl CurHanbHbIX kabenen, He MNOACOEAVHEHHbLIX K nepudepuiHomy
YCTPOUCTBY, HarpykatoT  npu  HeobXogMMOCTM  Ha  COOTBETCTBYHLLEE
COMPOTMBIEHNE Harpy3Ku;

4 - 1O n kabenu n3onupyoT OT rOPU3OHTarbHOM NAAcTUHbI 3a3EMIEHUS;



6 - ceTeBble U cUrHanbHble kabenu OnycKarT Ha non. YanmHuternbHble ceTeBble
LLUHYPbI HE UCMNOJIb3YOT

PucyHok 11 - PacnonoxeHue HanosnbHOro obopyaoBaHUA nNpuU  UCTbITaHUAX
(n3mepeHuve nsnyyaemoix NPI1)

PucyHok 12 - PacnonoxeHue HanonbLHOro U HaCTosIbLHOro
obGopyaoBaHMs NPU UCNbITaHUAX (M3MepeHUe U3ny4vyaeMbix
UPI)

1 - kabenu, KoTopblie BUCAT Ha paccTosiHM mMeHee 40 CM OT rOpU3OHTarbHON
NNacTUHbl 3a3eMfieHns U He MOryT OblTb YKOpPOYEHbl O NOAXOAALEN OSMHbI,
yKkragbiBaoT B ¢BsA3ku gnmHoun ot 30 1o 40 cwm;

2 - M3MUWHWE YacTM CUrHanbHbiX Kabenen, He NOACOEAUHEHHbIX K
nepudepunHOMy YCTPONCTBY, YKnaabiBaloT B cBA3kM anmHon 30-40 cm B UeHTpe
kabens. KoHubl curHanbHbiX kabenen, He MNOOKMIOYEHHbIX K nepudepunHbIM
YCTPOMCTBAM,  HarpyxawT npu  HeobXxoAMMOCTM Ha  COOTBETCTBYOLIEE
COMpPOTUBIEHME Harpy3Ku;

3 - ceTeByl0 pa3BeTBUTESNbHYIO KOPOOKY (KOPOOKWM) MOHTMPYIOT 3anoanuuo c
FOPM3OHTarIbHOM NIAcTUHOW 3a3eMIEHNST U COEQUHSIIOT C HEN.

Mpumevanne - T[lpn wucnonb3oBaHum 3C  ero ycTaHaeBnMBaKT  NoOS,
rOpU30HTarnbHON MeTanIM4YecKkon NNacTUHOW 3a3eMreHNs;

4 - 1O n kabenu n3onupyoT OT rOPU30OHTarbHOM NAAcTUHbI 3a3EMIEHUS;




5 - kabenn n ycTpomcTBa, ynpaBfisieMble BPYYHYH (Hanpumep, KraBuaTypbl,
MbILLM W T.MN.), pacnonaratT Kak npy 06bIYHOM NPUMEHEHWU;

6 - curHanbHbIA Kabenb K HanonbHOMY OrioKy OnyckaktT MeprneHAMKYNSpHO K
nnacTuHe 3asemMneHus. Kabenb ykopaumBalT OO0 Noaxoasiller OfMHbI UK ero
M3MNMLLHIOK YacTb YknagbliBalT B CBA3Ky. Kabenn, koTopble He gocTuratoT
NNacTUHbI 3a3eMJIEHNs], OMyCKalT 40 BbICOThI pa3bemMa HanosnbHoro 6roka unm go
40 cM B 3aBUCUMOCTU OT TOTO, YTO HUXE;

7 - ceTeBble M CUrHanbHble kabenu onyckawT A0 noJa. YanvHuTenbHble
ceTeBble LLUHYPbl HE NCNOJIb3YIHOT

PucyHok 12 - PacnosnoxeHue HanosibHOro U HacTOMbHOrO 00opyaoBaHMS npw
ncnbITaHUAX (M3MepeHue usnydaembix VPI)

PucyHok 13 - PacnonoxeHue HanonbHOro o6opyaoBaHus ¢
BO3AYLWHLIMU KabensiMmm npu ncnbitaHUAX (Bua cOOoKy)

Cetesoh wsyp Cavenod wHyp

=20 cM . 220cm
I‘f" ""\.,ilr"_______———"_———————‘———'\”ﬂ"" ‘\\i‘
I !
| Mogcranka M oNapd ] i
1 1 2 i ]
E 1l ! ! f
i |
| 1
1 I
| I
| i
f |
I
1] 1o 1o i1
| 7 |
| |
| |
1 1
| |
| |
"'1 1
__l

\
§

{BEpxHAR YBCTH NOBOPOTHON
KPYTE W CTAUKOHBDHAR YACTL)

1-8B cny4yae, ecnm cuctema COCTOUT M3 TUNOBbLIX 3JIEMEHTOB, OOMYyCKaeTCA
npoBOoANTb UCMbITAHNA TOJNIbKO C OAHUM BEPTUKAIIbHbIM CTOAKOM;

2 - U3NMLLHIO YacTb CETEBOIO LUHYpa YKIaAblBalOT B CBA3KY, PACMOSIOXKEHHYIO B
LleHTparibHOW YacTu, UMK LLHYP YKOpa4uBatoT;



3 - NO un kabenu un3onupyoT OT FOPU3OHTarIbHOW 3a3eMIIALLEN MNAaCTUHbI.
PacnonoxeHne  aneMeHTOB  00OpyAoBaHMs  MpU  UCMbITAHUAX  OOSDKHO
COOTBETCTBOBATb TpeboBaHMSAM TexHM4eckon AokymeHTauum Ha MO 1 TunoBbIM
YCIOBUSIM €r0 MPUMEHEHUS;

4 - UCMbITYEMbIN CETEBOW LUHYP NOAKMIOYAKT K OAHOMY U3 NpuMeHsieMbix JC.
Bce apyrve ceTteBble LUHYpbI CUCTEMbl 3anuTbiBaloT Yepes apyrve OC, npu 3Tom
NCNOMb3YOT pa3BeTBUTENb C HOMbLUIMM KONMYECTBOM 3aXUMOB;

5 - npn unamepeHusax KOHAYKTMBHbIX WPI1 V-obpasHble 3KBMBAreHTbl CETU
pacrnoniaraloT Ha nMrnacTUHE 3a3eMfeHus WM HENoCPeaCTBEHHO oL Hen W
COEOMHSAT C MracTvHoW 3asemMneHus. [Npyu namepeHusix msnydyaembix UPIT V-
o6 pa3sHbie 3KBMBANEHTbI CETU NPU UX UCMOMb30BaHMM pacnonaratoT nog niacTUHON
3asemreHunsa. LTencenbHble pasbembl V-06pasHbIX 3KBMBANEHTOB CETU AOSPKHbI
ObITb 3aNOANMLO C NACTUHON 3a3eMIEHNS;

6 - curHanbHble kabenu Ans NOAKMOYEHUs] yaaneHHOro nepudepuUinHoro nnm
BCMOMOraTeflbHoro  06opyAoBaHMsl, K KOHLAM KOTOPbIX MOAKMOYAT  Mpw
HEOOXOAMMOCTM COOTBETCTBYIOLLWE HArPy3Ky;

7 - npu  pacnosfioxeHnn O60py,EI,OBaHVIFI Ans  ucnblTaHUn Y4UTbIBAKOT
I'IpaKTI/I‘-IeCKI/IIZ OrnbIT ero yCTaHOBKM Ha MeCTe aKcnJiyatauunn

PucyHok 13 - PacnonoxeHue HanonbHoro o6opyaoBaHns ¢ BO3AYLUHbIMU Kabensamum
Npv ucnbiTaHnsx (Bng c6oky)

PucyHok 14 - PacnonoxeHue HanonbHoOro o6opyaoBaHus ¢
BO3AYLWHbLIMU Kabensamu npu ncnbiTaHnax (Bua ceBepxy)




1-8B crny4yae, ecnm cunctema COCTOUT M3 TUNOBbLIX 3NIEMEHTOB, OOMYyCKaeTCA
npoBOoANTb UCMbITaHNA TOJIbKO C OAHUM BEPTUKAIIbHbIM CTOAKOM;

2 - U3NMLLHIOK YacTb CETEBOrO LUHYpa yKnaabiBakloT B CBA3KY, PACMNOJIOXEHHYIO B
Ll,eHTpaﬂbHOIZ HYacTH, U1 WHyp yKopadunBatoT,

3 - O u kabenu M30nMpYyOT OT FOPU3OHTArNbHOM 3a3eMIISoLEeN NNacTUHbI.
PacnonoxeHne  anemMeHTOB  00OpydoOBaHWS  MpW  UCMbITAHUAX  OOSPKHO
COOTBETCTBOBaTb TPeOOBaHMSAM TEXHWYECKON AoKymeHTauunm Ha MO 1 TMNoBbIM
YCINOBMSIM €ro NPUMEHEHUS;

4 - NCNbITYEMbI CETEBOWN LUHYP NOAKIOYAT K 0gHOMY U3 npuMeHsieMbix OC.
Bce gpyrve ceteBble LWHYpbl CUCTEMbI 3anuTbiBaloT vyepe3 apyrme 3C, npu aTom
NCMONb3YIOT pa3BeTBUTENb C HOMbLUMM KONMYECTBOM 3aXKMMOB;

5 - npu usmepeHusix koHOykTMBHbIX WPIT V-00pa3sHble 3KBMBaneHTbl CeTU
pacnosiaraloT Ha MrnacTUHE 3a3eMrieHUs WM HEenoCcpenCTBEHHO oL Hen w
COeaVHAT C nracTuHon 3asemneHus. [Npy uamepeHusx usnydaemblx UPIT V-
obpa3sHble 9KBMBAsEHTbl CETU NPU X UCMNOMb30BaHUM pacnonaratoT nog nnacTUHON
3azemnenus. LWtencenbHble pasbembl V-06pasHbIX 9KBMBANEHTOB CETU LODKHbI
ObITb 3aNOANMLO C NACTUHON 3a3EMIEHNS;

6 - npu pacnonoxeHun oOOopyaoBaHMS AN UCMbITAHUA  YYUTbIBAKOT
NPaKTUYECKUIA ONbIT Ero YCTAHOBKM Ha MECTe aKchyaTauum

PucyHok 14 - PacnonoxeHue HanonbHoro 06opyaoBaHns ¢ BO3AYLLUHLIMKU Kabensmu
Npu UCNbITaHUAX (BUA CBEPXY)

8.2 ®yHKkumMoHuposaHue MO

MO pomkHO PyHKUMOHMPOBATL MNPU HaMPSPKEHUWM 3NEKTPOMUTaHWUS, PaBHOM
HOMWHaNbLHOMY WM Haxodsawemcs B yCTaHoBneHHbIX ana WO npegenax, n npwm
TUMNOBOW Harpy3ke (MexaHU4ecKon Unmn anektTpuydeckon), ana kotopon MO 6bino
CKOHCTpyunpoBaHoO. [lpn uChbITAHUAX MPUMEHAKOT, MO BO3MOXHOCTW, pearbHble
Harpy3ku. [lpy MCnonb3oBaHUM UMUTaATOpPa OH AOSPKEH MPeACcTaBnATb pearibHyH
Harpy3ky B OTHOLLEHUM PaanovacTOTHbIX U YHKLMOHASbHbBIX XapakTEPUCTUK.

McnbiTaTtenbHble nporpammbl vnu apyrme cpegctea nposepkn MO OOmkHbI
obecneynmBatb WUCMbITAHWUS Pa3fUYHbLIX 3NIEMEHTOB CUCTEMbI Takum 0Bpas3om,
4yT0b6bl ObIMM OBHapyxeHbl Bce WPI, cosgaBaembie OWT. Hanpumep, pexumbl
YHKLIMOHMPOBAHUSA AUCKOBOAOB W FNEHTOMPOTSIKHBIX YCTPOUCTB KOMMbIOTEPHOM
CUCTEMbI MPU UCNbITAHUSX AOSMKHbI BKIOYATbL NOCNEAO0BaTENbHOCTL: CYUTbIBAHME
- 3anncb - CTUpaHWe U npegycMmatpvBaTb afpecoBaHUe K pasfiMyHbiM ydYacTKam
namatn. MNpyu UcCnbITaHUAX OOMKHbI OblThb BbIMOSIHEHLI BCE BUAbI MEXaHUYECKUX
AEeNCTBUA, NPEegYCMOTPEHHbIX TEXHNYECKON JOoKYMeHTaunen Ha OUT.



8.2.1 ®dyHKUMOHMPOBaHWE BU3YyaribHbIX OUCNIIEEB

Ecrm MO BkMoYaeT MOHUTOP UMW BU3yalbHbIA  AUCHNEN, NPUMEHSIOT
creayoLwme npasuna:

- OpraH ynpasrieHNs1 KOHTPACTHOCTbIO YCTaHaBMBaOT HA MaKCUMYM;

- OpraH YyrnpaBfieHUsl SAPKOCTbK YCTaHaBMBalOT Ha MakCUMyM WM, €Ciu
raleHve pacTpa MpoucxoguT Mnpu SPKOCTM, MeEHbLUe MaKCMMarbHOW Ha 3TO
3Ha4YeHwue ralleHnst pacTpa;

- ON9 UBETHbIX MOHUTOPOB UCMNOSb3YOT 6enble cumBofbl (6YKBbI) HA YEPHOM
¢poHe;

- BblOMpaloT Hanbonbwmn ypoBeHb WMPIT npn nogave NONOXUTENbHOMO Wu
oTpuLaTenbHOro BUaeocurHana, ecrm MmeloTcst 06e BO3MOXHOCTH;

- yCTaHaBiMBalOT pasMep CUMBOSIOB W KOMMYECTBO WX B CTPOKE TaKum
o6pa3om, 4TOObI Ha aKkpaHe oTobpaxanocb HanbornbLUee KOMYECTBO CUMBOJSIOB;

- AN MOHUTOPOB C rpadM4yeckUMn BO3MOXHOCTSIMA Ha 9KpaH BbIBOAUTCS
BEpTUKANbHO cABUraemasl KapTuHKa, cocTtodwaa w3 cumsorioB "H". [na
MOHUTOPOB, 0OMagalWMX TOMbKO TEKCTOBLIMA BO3MOXHOCTAMW, Ha 3KpaH
BbIBOOMTCSA CrydYanHbIN TeKCT. Ecnm nsobpaxeHns aTux BUAOB NPUMEHUTb HEmMb3s,
NCMONb3YT TUNOBOW AUCTINEN.

Mpn BbINOMHEHUN BblleyKa3aHHbIX npaBunt MO OOmMKHO (OyHKLMOHMPOBATL B
pexvime, obecnednsaroLem HanbonbLmn yposeHs VP

(M3meHeHHasn pepakums, Mam. N 1).

8.2.2 OyHKLMOHMpPOBaHME hakCUMUITbHBLIX annapaToB

dakcumunbHble  annapatbl  UCMbITbIBAOT MNpyv  NpvemMe U nepegade cC
NPUMEHEHNEM TecT-Tabrmmubl And  (akCMMWUIbHBIX MNPUEMHUKOB B  peEXUMe
Hanbonee geTanbHOro N3ob paXkeHus.

Mpumevanne - [Ona BbisBneHus Haubornbwero yposHs WPl moxet
noTpeboBaTbCsA NOBTOPEHNE TECTOBOW TabNMLbl HECKOSMBbKO pas.

8.2.3 PyHKLMOHUPOBaHWE TeneoHHbIX annapaToB

TenedoHHbIE annapatbl, KOTOpblEe MOMYT NnepefasaTb pevyeBy0 NHOPMaLINIO C
NPUMEHEHNEM LIMAGIPOBBIX CUMHAroB, UCMbITLIBAOT B peXuMMax npuema un nepegadmu
CTaH4apTHOW pevyeBon nHopmaumn.

9 MeTtoa namepeHuns KoHAyKTMBHbIX UPTI

NamepeHnss npoBogsat c nomowbto mameputenen WPl ¢ kBasunukoBbiMU
AeTeKkTopamn 1 getektopamm cpefgHux 3HadeHuin. Oba getektopa yctaHaBnmMsaroT
B ogHOM nsameputene UPTI.

lMpumeyaHue - PekomeHayeTcs nNpoBoauTb UaMepeHna KoHAYKTuBHbIX VPTT B
SKpaHNPOBaHHOM MOMELLEHU.

[Ona ymeHblleHnss BpemMeHu wucnbiTaHni BMmecTo usmeputens WPIT ¢
OETEKTOPOM CPEAHUX 3HAYEHUA WM KBA3UMUKOBbLIM OETEKTOPOM [OnycKaeTcsa
npumeHaTb u3meputernbs WP ¢ OeTekTopoM MMKOBLIX 3HayYeHun. B cnopHbix
cnyyasx npu ucnbitaHnax OUT Ha cOOTBETCTBME HOpMaM AN KBa3WMUKOBbLIX
3Ha4YeHur oTh4atoT npenmyLecTso nsmeputento NPl ¢ kKBasMnuKoBbIM JETEKTOPOM,
a npy UCMNbITaHMSX Ha COOTBETCTBME HOPMaM [ANs CPeAHUX 3HAYeHUn -
nameputento NPl ¢ geTekTopom cpeaHux 3HaYeHUn.

Ucnonb3yemble ripu ucrbimaHusix cpedcmea usMmepeHul OOMKHbI UMemb
delicmeytowee ceudemeriscmeo 0 Mogepke, a ucrbimamersbHoe obopydosaHue -
delicmeyowuti ammecmam.



9.1 UamepuTtenu UPTI

N3ameputens WPl ¢ KBa3uNWKOBLIM [OETEKTOPOM W [AETEKTOPOM CpenHUX
3HaveHun gorkeH cootBeTcTBoBaTb [OCT P 51319. Nameputenb NPT ¢ nukoBbIM
petektopom formkeH cootBetcTBoBaTb [OCT P 51319, B TOM 4yucne B 4actu
LLUMPVIHBI NOSIOCHI NPOMYCKaHWsA Ha ypoBHe 6 Ab.

Arnieopumm ripuHAIMUS peweHuUsi rnpu U3MepeHUsiIX C MpUMeHeHUeM MUKO8020
demekmopa npueedeH 8 rMpuroxXeHuu A, ucrbimamesibHble yCMmaHO8KU [pu
usMepeHuu HaripskeHuss u cusnel moka MPIT Ha nopmax ces3u rnpusedeHbl 8
npunoxeHuu b, cxembl 3KeusarieHmMo8 o/IHO20 COMPOMuUBsIeHUsT cemu - 8
npurnoxeHuu B, ceedeHusi O napamempax cueHario8 Ha ropmax ces3u - 8
npurnoxeHuu I".

9.2 UamepeHune UPI1 Ha ceTeBbIX 3aXuMax

Mpy wunamepeHmn koHAOyKTMBHbIX WPl Ha ceTeBbiX 3axumax WCNOSb3yHT
9KBMBAsEHT CeTWU aneKkTponuTaHus, obecnevmBaloLmi ONpeLeneHHoe 3HayYeHue
MOSIHOMO COMPOTUBSIEHUS HA BbICOKMX YacTOTax B TOYKE M3MEPEHUN Ha BUISIKe
CeTeBOro LWHypa, a Takke pa3sasky MO oT pagumonomex B CeTU NUTAHWUS.
McnonbaytoT V-00pasHbii 3KBMBANEHT ceTu murna 4 ¢ NOSHbIM HOMMUHasbHbIM
conpotuerieHnem 50 Om/mMkIH B cootBeTcTBMM ¢ TOCT P 51319 (nanee B TekcTe -
9KBUBArIEHT CeTN).

MO nogcoeauHAT K 9KBMBANEHTY CETU U pa3MeLLaloT Takum obpasom, YTob bl
paccTosiHMe Mexay BHelHen noBepxHocTblto MO ©n  3KBUMBANEHTOM CceTu
cocTtasnano 0,8 m.

Ecrm MO nmeeT wraTHbIA TMOKUn ceTeBOM LUHYP ANMHOM Bonee 1 M, TO YacTb
ero m3bbITOYHON [ONMHbI YKMadblBalT B CBA3KY, OfIMHA KOTOPOW He [OrvKHa
npesbiwaTsb 0,4 m.

Ecnm Tun ceteBoro LHypa onpegerieH B TeEXHU4eckon aokymeHTaumm Ha U0,
TO ansa coegmHennst MO ¢ 9KBMBaANEHTOM CETU MCMNOSMb3YIOT LUHYP YKa3aHHOro Tmna
anvHon 1 m.
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KoHgyktuBHble WPl wmn3amepsoT mexay 3axuMoMm ¢asHoro nposoga WU
3TaroHHbIM 3a3eMreHneM U3MePUTENbHON CXeMbl (3axxMMoM "3emMnsa” aKkBUBareHTa
CETN) N MeXOY 3aKMMOM HENTPanbHOro NpoBoAa U aTarnoHHbIM 3a3emMreHemM. Oba
N3MEePEHHbIX 3HaYEeHNS OOIMKHbI YOO0BETBOPATL COOTBETCTBYOLLMM HOPMaM.

OTpenbHble NpoBoAa 3alWMTHOrO 3a3eMrieHna (Mpy UX Hanu4ynm) NOLKMYakoT K
STarloHHOMY 3a3eMsieHuI0. YKa3aHHble npoBoda LOMkHbl MMEeTb A5mMHYy 1 M 1
NPOKSiaablBaTbCA NapannenbHO CETEBOMY LLUHYPY Ha paccTosiHum He 6onee 0,1 M oT
Hero (ecnm uHble TpeboBaHWSA He YCTaHOBIIEHbI B TEXHUYECKOW LOKYMEHTaLun Ha
nO).

Opyrve npoBoga 3a3emrnieHust (MpUMEHsieMble, Hanpumep, Ana  uenen
obecneyeHns AMC), KOTopble B COOTBETCTBMM C TEXHUYECKON JOKYMEHTaLMen Ha
MO pormkHbl MogkovaTtbCs K TOMY Xe 3aXUMy, YTO W MNpPOBOL 3alUMTHOrO
3a3eMrieHns, TaKkxke NOAKMoYatoT K 3TarloHHOMY 3a3eMITEHNIO.

[MpoBeneHne wu3MepeHUn Ha HEKOTOPbIX YacToTax MOXeT oKasaTbCs
HEBO3MOXHbIM M3-3a KOHAYKTUBHbBIX pagMornomex, CBA3aHHbIX C pagmModacTOTHBIMA
9NIEKTPOMarHMTHbIMKM MOSMIAMM  MECTHbIX paguoBelLaTeNnbHbIX nepegatymkos. B
3TOM Crydae MexXady OSKBMBANeHTOM CeTU W CEeTbl  3MeKTPOnuTaHus
YyCTaHaBNMBaKT [AOMOMHUTESNbHbLIA BbICOKOYACTOTHLIN (UNBTP UMM U3MEpPEHUst
NPOBOASAT B 3KPaHMPOBAHHOM MOMeELLEHMW. [JONOMHUTESNbHbLIA BbICOKOYACTOTHbIN
GUnbTP AOSPKEH NUMETb METaNMMYECKUIA AKpaH, KOTOPbIN COEAVHAIOT C 3TaNOHHbIM
3azemneHnemMm. TpeboBaHWs K MOSIHOMY COMPOTUBIIEHUMIO 3KBUBANeHTa CeTUM Ha
YacToTe U3MEePEHUN OOSMKHbI BbINOMHATLCA NPWU NOAKMYEHHOM OMNOSTHUTENbHOM
BbICOKOYACTOTHOM (urbTpe.

Ecrm MO npenctaesnser cobown rpynny OUT ¢ ogHUM WM HECKONbKMMU
OCHOBHbIMK 6riokamn, npudem kaxgoe OUT umeeT oTAENbHbIN LHYP, TOYKY
NOAKIMIOYEHMS SKBUBArNeHTa CeTU OnNpeaensoT, NpUMMeHsAsa crieayowme npasuna:

a) Kaxdbl LWHYp MWTaHWs, 3aKaH4YMBaKLWMACA BWUIMKOW  CTaHO4ApTHOW
KOHCTPYKL UK, UCMbITbIBAIOT OTAENLHO;

6) WHypbl NWTaAHWUS WM 3aXUMbl, KOTOpPble B COOTBETCTBUM C TEXHUYECKOW
AokymeHTaumen Ha MO He onpeaeneHbl A8 NOAKMOYEHUS Yepe3 OCHOBHOM OJIOK,
NCNbITbIBAOT OTAESBHO;

B) LUHYPbl MUTaHUA WU 3aXMMbl, KOTOpPble B COOTBETCTBUM C TEXHUYECKOW
AokymeHTaumen Ha MO onpeaeneHbl Ans NOAKMOYEHMUS K OCHOBHOMY OfioKy mmm
Apyromy nutalowemMy obopygoBaHWMiO, MOOKIMOYAOT K yKa3aHHOMY OCHOBHOMY
Oroky (nuTatrowemy obopyaoBaHuioo). 3aXuMMbl MW LUHYPbl MUTAHUS OCHOBHOTMO
Gnoka wm nuTalowero obopyaoBaHMSA MNOAKMOYAKT K 3KBMBANEHTY CETU U
NPOBOAAT UCMNbITAHUS;

r) ecnvn B COOTBETCTBUM C TEXHUYECKON AOKYyMeHTaumnen Ha O npegycMoTpeHo
cneumanbHoe afeKTpuYeckoe coeguHeHne, HeobxoamMmble TEXHUYECKUE CpeacTBa
AN ero OCyLECTBEHNA MPU UCMbITAHUAX LOIMKHBI MOCTaBNATbCS U3rOTOBUTENEM;

A) Npy UcnbITaHUM 06OPYAOBaHMS, UMEIOLLETO HECKOMbKO CETEBbIX LUHYPOB, HE
NoABEpraeMble UCMbITAaHMIO LUHYPbl MOAKIOYalOT K pa3BeTBUTENO, KOTOPbIX, B
CBOI0 oYepeab, NOAKMYAIOT K AOMNOMHUTENBHOMY SKBUBATEHTY CETU.



9.3 NnacmHa 3asemMneHus

HactoneHble WO pacnonaratot Ha pacctosHun 0,4 M OT BepTUKanbHOM
MeTanmIMYecKon nacTvHbl 3as3eMSieHUs pasMepaMy He MeHee 2Xx2 M U Ha
paccTosHun He MeHee 0,8 M OT noBon Apyron MeTanImMyeckor NoBEPXHOCTU UIn
APYron nracTuHbl 3a3emMreHuns, He sersowencsa vYacteto NO. Ecnm namepeHuns
NPOBOOAT B 3KPaHMPOBAHHOM romMelweHun, To pacctosaHne 0,4 M Moxer
OTHOCUTBCS K OQHOW U3 CTEH NOMeELLEHUs. Ecrnv namepeHns NpoBOAAT Ha OTKPbLITON
N3MepUTENbLHON NoWAanKe Ui B 9KPaHUPOBAHHOM MoMeLleHun, To pacctoaHue 0,4
M MOXET TaKXe OTHOCUTLCS K FOPU3OHTarIbHON NacTUHE 3a3eMIIEHMS.

HanonbHble MO pasmeLwaoT Ha ropu3oHTanbHOM MNnacTUHE 3a3eMIieHusl, npu
9TOM He [OmMKHO ObiTb 3MEeKTPUYEecKoro KoHTakta mexgy MO u nnacTuHom
3a3eMrieHnsa, HO COMPUKOCHOBEHUS BO3MOXHbI. [1NacTUHY 3a3eMrneHuss MoXxeT
3aMeHUTb MeTannuMyeckmin nomn. [opu3oHTanbHas nracTUHa 3a3eMieHnst OOIPKHa
BbICTYynaTb, NO KpanHen mepe, Ha 0,5 M 3a KOoHTypbl O 1 nmeTb MUHUMAasbHbIE
pasmepbl 2x2 M. 3axum "3emna" 9KBMBaNeHTa CETM MNOAKMOYalT K NracTUHe
3a3eMrIeHns C NOMOLLBbIO NPOBOAHMKA MUHUMAbHO BO3MOXHOW ASNHbI.

9.4 YctaHOBKa 060pyaoBaHusi

MO pomkHo ObITb pasmelieHo M (pyHKUMOHMpOBaTbL B COOTBETCTBUM C
TpeboBaHuaMM pasgena 8. Pabovyee MecTo ANA UCMNbITAHWA OpPraHusyloT B
COOTBETCTBMM C  pUCYHKamuM 4-9 [OnNs  HACTOMbHOrO,  HamoflbHOrO U
KOMBUHMPOBAHHOIO (HACTOMBHOIO M HamnorbHOro) obopyaosaHus. Ha pucyHkax 13 u
14 npuBegeHo paboyee MeCTO ANA MCMbITaHUA HaMoOnbHOrO 0GOopyaoBaHMSA C
BO34YLUHbIMK Kabensamu.

HactonbHble MO pacnonaraloT Ha HemeTannmyeckom ctorne BbicoTon 80 cm
Ha[ ropu3oHTanbHON NrnacTuHom 3asemrneHuna (cMm. 9.3) n Ha pacctosHum 40 cm oT
BEPTMKaNbHOM NNacTUHbI 3a3eMSEHNS, COEAUHEHHOW C FOPU3OHTaNIbHOW NNaCTUHON
3a3emrieHuna (CcM. pucyHkm 4-6). B Tex cnyyasx, korga MO pacnonaratoT Ha BbICOTe
40 cM Hag ropu3oHTanbHOW MMAcTUHOM 3a3emMneHunst (anbTepHaTuBHOE pabouyee
MECTO [ONs WCNbITaHUA, CM. PUCYHOK 7), 3TOT (pakT oOTpaxarT B MpPOTOKOre
NCNbITaHNIA.

MO, npegHasHayeHHOE KakK [Afs HaCTOMbHOro, Tak W And  HanofbHOro
NPUMEHEHUS, UCNbITLIBAOT KaKk HacToNbHOe OOOpydoBaHWe, 3a WCKMYEHUEM
crnydas, Korga TunosbiM npumeHeHnem NO aBnseTcs HanonbHoe. B aTom criyvae
MO ncnbIThiBalOT Kak HaMoMbHOE.

MO, npegHasHadyeHHoe Anst paboTbl NP HACTEHHOM MOHTaXe, UCMbITbIBAIOT Kak
HacTOmnbHOE, Npu 3TOM pacnosiokeHne MO JormKHO COOTBETCTBOBATbL TUMNOBOMY
NPUMEHEHNIO.

[MopT anekTponuTaHWsl MOLKIOYAKT K 3KBMBANEHTY CETUM C UCMONb30BaHMEM
LUTATHOrO CEeTEeBOro LHypa. [lopT CBA3M MNOAKMOYAT K 3KBMBANEHTY MOSHOrO
conpoTuereHnst cetun (cM. 9.5.2) ¢ ucnonb3oBaHMeM CUrHarbHOro Kabens.

9.5 UamepeHune UPI1 Ha nopTax cBsA3U
Memodk! usmepeHuti Pl Ha nopmax c8s3u Haxo0simcs Ha pacCcMOmpeHuU.
(M3meHeHHas pepakums, Mam. N 1).

9.6 Peructpauus pe3synbTtaTtoB U3me peHun

PerucTpupytot ypoBHu WPl n 4acToTbl n3aMepeHun, rno KpamHen mepe, LLecTn
MPI ons kaxgoro CeTeBOro 3axuma W KaXaoro nopta CBSA3W, MMEHLLMX
HambonbLUMe BENUYMHbLI U Npesblwatowmx yposeHb (L - 20 ab), rae 1. - Hopma B
norapmdMmMYecKnX equHuLLax.



10 MeTton usmepeHus nanyvyaemboix UPTI

NamepeHns npoBogsat uameputernem WPl ¢ KBasuNUKOBbIM [OETEKTOPOM B
nonoce vyactot ot 30 go 1000 MI'wu.

[Ona  ymeHbweHus BpemMeHn wucnbiTaHui BMmecTo wusmeputens WP ¢
KBa3UMNUKOBLIM EeTEKTOPOM LonycKaeTcsa NpuMeHsaTb nameputens VPI ¢ nMkosbim
AeTtektopoM. B cnopHbix cnyyasx npevmyLlecTBoM 06nagarT pesynbTaThbl
N3MepPEHUIN KBa3UMMUKOBbLIX 3Ha4YeHunn NPT,

10.1 Uameputenu UPI
Nameputenm NPl ¢ KBa3MNUKOBLIM OETEKTOPOM U C MUKOBbIM [ETEKTOPOM
JorkHbl cootTBeTcTBoBaTh [OCT P 51319.

10.2 AHTeHHa

AHTEHHa OosPkHa NpeacTaBnsaATb COO0M CMMMETPUYHBIN BUBpaTop (aunons). Ha
yactotax 80 MU ¥ Bblle NPUMEHSIOT HacTpavBaeMblW  MOSyBOSIHOBbLIN
CUMMETpPUYHbIN BUBpaTop. Ha yactotax Hmke 80 My - CMMMETpUYHLIN BUOpaTop,
pasmMep KOTOPOro paBeH ASIMHE MOfyBOMHOBOrO CMMMETPUYMHOIO BuBpaTopa Ha
yacTtote 80 My, (cm. Takke FOCT P 51319).

MpumeyvaHue - MoryT MCnosnb30BaTbCA U ApYrMe aHTEHHbI, HO MpU YCIOBUN, YTO
NofyyYeHHble pe3ynbTaTtbl MOryT KOppenupoBaTbCsA C  pesynbratamu  Ons
CUMMETPUYHOM ANMOSNIbHOW aHTEHHbI C MPUEMITIEMON CTEMEHbIO TOYHOCTM.

10.2.1 PaccTtosHue mexay aHteHHon n 1O

M3mepeHne wuanydaemoro nosnsi OCYLWECTBASKT C NPUMEHEHWEM aHTEHHbI,
yCTaHaBNMMBaeMon Takum 00Opa3oMm, 4YTOObl pacCcTosiHMe Mexay MpoeKkumsMyn Ha
3eMIt0 LieHTpa aHTEeHHbl 1 Brivkanilen K aHTeHHe rpaHuubl MO cooTBeTCcTBOBAsIO
N3MEePUTENbLHOMY PaCcCTOAHWUIO, onpederieHHoMy B pasgene 6. [panvua MO
onpegenseTca Boobpaxaemon fNMHUEN, ONUCbIBalOLLEN NPOCTYH reOMETPUYECKYHO
dmrypy, okpyxatowyto MO. Bce coeguHuTenbHble M BHYTPUCUCTEMHbIE Kabenu
OWT pacnonaratoT BHYTPU 3TOWN SIMHUN (CM. PUCYHOK 2).

MpumevaHus

1 Ecrm HeBO3MOXHO npoBOoauTbL M3MepeHust HanpshkeHHocTn nonsa WPT1 Ha
pacctossHuM 10 M M3-32 BbLICOKMX YPOBHEW MOCTOPOHHMX paguornomMex WM no
ApyrMM npuymHam, To ucnbitaHua OUT knacca b npoBogsat Ha Gonee 6rm3kom
paccTosiHuM, Hanpumep, 3 M. [ns npvBeeHMs HOPMbl K onpegerieHHOMy
PaCCTOSAHNIO NCMOMNb3YIT KO3dhdMUMeHT obpaTHon nponopumoHanbHocTh 20 ob Ha
Aekagy M3MeHeHUs U3MepuTenbHoro pacctosHus. Cneayet 6biTb BHUMATENBHLIM
NPy N3MepeHUaX Ha paccTodaHnM 3 M Ha YyacTtoTax okono 30 MMy 13-3a BO3MOXHbIX
BNMSAHUI B6rvKHEro Nons npu UcnblTaHUM KpynHorabaputHoro obopyaoBaHuS.

2 Bsudy 3Ha4umersnbHoU no2pewHocmu uamepeHul HanpsixxeHHocmu rorns UPI
npu  u3MepumeribHOM paccmosiHuu 3 M 0orlyckaemcsi  UCIo/f1b308amb
pesyribmamabl U3SMEPEHUU Ha yKa3aHHOM paccmosiHuu Orsi rnoomeepX0eHust
coomeemcmeusi OUT ycmaHo8eHHbIM HOpMaM rpu cepmugbuKayuUOHHbIX U
MPUeMOYHbIX UCMbIMaHUsiX moJsibKO 8 mMoM crlyyYae, ecriu U3MepeHHoe 3HadyeHue

HanpspkeHHocmu nonsi K., npusedeHHoe K paccmosiHuto 10 M (E) ¢

ucronb3ogaHuem ebipaxeHuss & = {E,.,, —10) 05, He MeHee Yyem Ha 8 06 MeHbuie
Hopmbl. Ecnu 3amo ycrogsue He 8bIMosIHAemcs, U3MepeHuUsi OOSMKHbI bbimb
roemopeHbl npu usmepumersribHoM paccmosiHuu 10 m.
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10.2.2 PaccTosiHne mexay aHTEHHOW U NacTUHOW 3a3eMrieHns

BbICOTY aHTeHHbl Hag nfacTUHOW 3a3eMrneHnss naMeHsrT ot 1 go 4 m go
Nony4YeHnsa MakCMmarnbHOro OTcYeTa M3MepuUTenbHOro Npubopa Ha Kaxaomn YyacToTe
N3MEPEHUN.

10.2.3 A3MMyT aHTeHHbI Mo oTHoLeHuo K O

A3MMYT aHTEHHbl Mo OTHoWeHMIo K MO M3MeHs0T BO BpeMsi UCMbITaHWUA AN
BbISIBNIEHUS MakCUMarsibHbIX MOKa3aHWM Mo BenuvmHe HanpsbkeHHocTu nons UPTT.
Honyckaetca BpaweHne WO. Ecrm Ha npakTtuke 3TO HeBo3MoxHo, To MO
OCTaBNSAT HENOABWKHBLIM N U3MepeHns npoBoaaT Bokpyr NO.

10.2.4 MNonsipu3aumsa aHTEHHbI No oTHowweHuo K O

[1na BbIIBNEHMS MakCUMarbHbIX NoKasaHun no HanpshkeHHocTu nons VP Bo
BPEMSI U3MEPEHUIN U3MEHSIOT TaKXe MNonspu3aumnio aHTEeHHbl (FOPU3OHTasrbHY U
BEPTMKAINbHYIO).

10.3 U3me putenbHaa nnowaaka

10.3.1 O6Lwme nonoxeHus

M3ameputenbHylo  nrow@aaky MoBepstoT  NyTeM  M3MEPEHUM  3aTyxaHus
SIIEKTPOMarHMTHOrO Monsi MpU rOPM3OHTaNbHOM N BEpPTUKAanbHOW nondpusaunn B
nonoce Yyactot oT 30 go 1000 MI'y. PaccTosiHue mexay NnpueMHoOn 1 nepeaaroLLen
aHTEHHaMW OO0IMKHO ObITb TaKMM e, Kak NMpy M3MEPEHUSX HanpPsHKEHHOCTM MONS
MPT1 Bo Bpema ncnblTaHWi.

10.3.2 N3mepeHure 3aTyxaHuns nnoLiaaku

M3meputenbHylo nowWaaky cuutaloT  NpuemMremMon, ecnu  pesynbTathbl
M3MEPEHUN 3aTyxaHus MIIOWALKW MPU  TOPU3OHTANbHOW U BepTUKarbHOW
nonsapusauum nonst Haxogsatcs B npegenax 4 gb oT TeopeTMyecknx BENMYUH
3aTyxaHusa ngeansHon nnowgaaku (cm. FTOCT P 51320).

10.3.3 OTKpbITas nsmeputTensHas nnowaaka

N3mepuTenbHasa nnowanka gorpkHa ObiTb Nockon, cBOBGOAHOM OT HaBECHbLIX
NPOBOAOB W O6fM3KO pPacnonoXeHHbIX OTpaxalwmx KOHCTpyKuun. [lnowaaka
AOIPKHa ObITb AOCTATOYHO BONbLLON, YTOOLI 00ecnevnTb pasMeLLEHNE aHTEHHbI Ha
onpeneneHHOM pacCTOSHUM U rapaHTUPOBaTb COOTBETCTBYHOLLMIA PasHOC Mexay
AHTEHHOW, MCMbITyeMbIM OOOpPYAOBaHNEM U OTPaXKaKOLWMMWU KOHCTPYKUuamn. Moa
OTpaXalWyMM  KOHCTPYKLMAMM  MOHUMAIOT  KOHCTPYKUMW B  OCHOBHOM U3
NPOBOASALLEro MaTtepuana.

OTKkpblTaa u3mMepuTenbHas nrowaaka gomkHa 6biTb obopygoBaHa
rOPU3OHTaNbHON nriacTMHon 3asemrneHna B cootBetcTBuM ¢ 10.3.4. Cxema
OTKPbITOW M3MepuUTENbHOM Nfowankn npmBedeHa Ha pucyHke 1. Cxema
MWUHUMarnbHON anbTepHATUBHON M3MEPUTENbHOM NoWAaKN NpUBELEHA HA PUCYHKE
2. OTKpbITas nameputenbHas MroLlaaka LOMMkHA YAO0BNEeTBOPATL TpeboBaHUsaM K
3aTyxaHuio, yctaHoBneHHslM B [OCT P 51320 (npuroxeHue I).

10.3.4 NnacTuHa 3a3emneHusa
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[MnacTnHa 3asemneHns OormkHa, No KpanHen mepe, Ha 1 M BbICTynaTb 3a KOHTYP
MO wn Hanbornbluehn W3MEPUTENbHOM aHTEHHbl W MOKPbIBaTb BHYTPEHHEE
NPOCTPaHCTBO MeXay UCMNbITyeMbiM 060pyaoBaHMeM 1 aHTeHHoN (pucyHok 3). OHa
AOSPKHA BbIMONMHATLCA U3 MeTarna, npyu 3TOM pa3Mepbl OTBEPCTUN U 3a30pOB He
OOSPKHbI NpeBbIWaTh O4HY LECATYH OfMHbI BOSHbI, COOTBETCTBYIOLEN HauBbICLLUEN
yactoTe nsmepeHun. Ecnmn TpeboBaHms K 3aTyxaHO N3MEPUTENbHOM MOLWAOKN He
BbIMOSHAKTCS, NPUMEHSIOT MAacTUHY 3a3eMrieHnst 6onbLuero pasmepa.

10.3.5 AnbTepHaTUBHbIE UCMbITATENbHbIE NIOLWAAKN

McnbiTaHmua moryT ObiTb NpoBedeHbl C NPUMEHEHMEM OPYrUX U3MEPUTENbHbIX
NrowaaoK,  M3nM4eckue  XapakTEPUCTUKM  KOTOpPbIX  He  COOTBETCTBYHOT
TpeboBaHusaM, ycTaHoBreHHbIM B 10.3.3 n 10.3.4. lpu atom HeobxoomMmo
AOKa3aTenbCTBO, 4YTO TMPUMEHEHWE TaKuUX arnbTepPHATMBHBLIX W3MEPUTENbHbIX
NroWaAoK  Mo3BOMnsieT MosydyuTb OBOCHOBaHHble  pes3ynbTaTbl  U3MEPEHUN.
AnbmepHamueHble udmepumeribHble nrowadku Mpu200Hk! Ons ucrbimaHul, ecriu
yooeriemeopsitom mpebogaHusM K 3amyxaHuto, ycmaHossrieHHbiM 6 [OCT P
51320 (npunoxeHue [). HomkHbl 6bimb makxe 8bInosHeHbl mpebosaHus,
ycmaHo8rieHHble 8 ripumedaHuu 2 k 10.2.1.

OaHMM 13 NpUMEpPOB anbTEPHATUBHON M3MEPUTENbHOW NIOWAAKN SABMSETCS
3KpaHMPOBaHHOE MOMELLEHME, CTEHbl KOTOPOro MOKPbIThbl PagnonorsiowaoLymM
MaTepuariom.

lMpumeyaHue - TpebogaHus K 3amyXxaHUt0 arbmepHamu8HbIX U3MepUMesibHbIX
rnrow,adok U Memo0d u3mMepeHul, ycmaHo8/IeHHbIe 8 MNpuioxeHUU A K nybnukayuu
CUCITIP 22, npusedeHbl 8 TOCT P 51320 (npunoxeHue [).

(M3meHeHHasn pepakums, Mam. N 1).

10.4 YctaHoBKa o60pyaoBaHuA

MO pomkHo 6bITb YCTaHOBMEHO U (PYHKLMOHMPOBATb B COOTBETCTBUM C
TpeboBaHuamu pasgena 8. MO ycTtaHaBnmMBaloT B COOTBETCTBUMM C pucyHkamm 10,
11 n 12 gna HacTONMbHOro, HanofIbHOr0O M KOMOWMHMPOBAHHOMO (HACTOMbHOMO W
HanonbHoro) obopyaoBaHus. Ha pucyHkax 13 un 14 npuBeaeHbl CXeMbl YCTaHOBKM
ANS UCMbITaHUIM HanosbHOro 06opyaoBaHNA C BO34YLLUHbIMKU Kabenamu.

HactonbHoe MO pacnonarailoT Ha CTofne M3 HemeTarniMyeckoro marepuana
BblcoTOn 80 CM Hag ropus3oHTanbHOW MNACTUHOM 3a3eMIIEHUS U3MEpPUTENbHON
nnowagkn. HanonbHoe WO  pasmelwalnT HENOCPeACTBEHHO Ha NfiacTUHE
3a3emMrieHns, npu aTom obopyooBaHME AOSPKHO ObiTb OTAENEHO OT NMaCTWHbI
3a3eMsieHNs N30NSALMOHHOW NPOKIIagKoM TONWMHON 15 MMm.

O6opynoBaHne, CKOHCTPYMPOBaHHOE AN  HACTOMbHOTO U HamnoslbHOro
NPUMEHEHUHA, UCMbITbIBAOT KakK HACTOMbHOE, 3a MWCKIIOYEHMEeM criydaeB, Koraa
TUMNOBbLIM NPUMEHEHEM 060PYA0BaHMSA ABNSETCS HAMOMbHOE.

O6opynoBaHMe, CKOHCTPYMPOBaHHOE AN MNPUMEHEHUs Mpu YyCTaHOBKE Ha
CTeHe, UCMbITbIBAOT KaK HaACcTOfbHOe obopynoBaHue. [lpy 3TOM oOpueHTauums
anemeHToB NO formkHa COOTBETCTBOBATL TUMOBOMY MPUMEHEHNIO.

10.5 Peructpauus pe3synbTaTtoB U3mMe peHun
PernctpupyloT ypOBHM 1 YacTOTbl U3MEPEHUI, NO KpanHen mepe, wectu MNP,

NMELMX HaMbomnbLlUMe BENMYUHBLI U NpeBblwarowmx yposeHb (L -20 ab), me L -
COOTBETCTBYHOLIAA HOPMa B JIorapudMmU4eCcKmMX eauHmLLax.
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10.6 U3amepeHnsa B NpUCYTCTBUM MOLLHLIX MOCTOPOHHUX CUrHaroB

B ob0wem cny4ae nNOCTOPOHHME CUrHambl He OOSMKHbl  NPEBbILATb
YCTaHOBINEHHbIX YPOBHEN (cM. pasden 8). OgHako namepeHue nanydaemolx NPl ot
MO Ha HeKkOoTOpbIX YacToTax MOXeT oOKa3aTbCA HEeBO3MOXHbIM  UK3-3a
3NEeKTPOMAarHUTHbLIX MONeNn, co3aBaeMbIX MECTHbIMU Paguno- U TeneBU3NOHHbIMU
nepegatymkamu, opyrumm nctodHnkamm VPN n ecTtecTBEHHbIMYM UCTOYHUKAMMU.

Ecnm HanpshkeHHOCTb NOossi NOCTOPOHHUX CUIHArNoB Benvka (CM. pasgen 8), To
ansa nposepkun cootseTcTBUsa MO Hopmam UPTT npumMeHsaoT cnegyrowme mMetoabl:

a) NPoBOAAT U3MepPeHMst Ha Bornee BrM3KMX PacCTOSIHUSIX U ONPeaernsitoT HopMy

Lg, COOTBETCTBYHOLLYHO MEHbLUEMY U3MepUTESIbHOMY pPacCTOAHUIO dg C NomMoLlbHo
cnefyrouwero COOTHOLWEHUA:

Ly =L (dj/dy),

rae Ly - Hopma B MKB/M npu nameputensHom paccTosHun d; .
OnpegensitoT ycroBust UCMbITaHU, COPMYNMPOBaHHbIE B pa3gene 8, ana

HOBOW HOpPMbI Lo € y4eTOM N3MepuTenbHOro pacCcTosHUA dy.
lMpumeyaHue - [lpu 3mom OOmKHbI bbimb 8bIMONIHEHLI MpebosaHUus,
ycmaHoerieHHble 8 rpumedaHuu 2 kK 10.2.1;

6) B nornocax 4acToT, e YPOBHU NOCTOPOHHMX CUIHAsIOB Bbille yKa3aHHbIX B
pasgene 8, 3HadeHus HanpsbkeHHocTu nona WPI ot O onpegensioT nytem
WHTEPNONMPOBaHNSA 3HavyeHun HanpshkeHHoctn nonga  WPT1,  cocegHnx no
OTHOLWUEHMKD K  TMOCTOPOHHUM  curHanam. WHTepnonupoBaHHble  3HAYEHUS
HanpsbkeHHocTu nons UPTT ot MO gorkHbl NexaTb Ha KPUBOW, ONUCbIBaOLLEN
HenpepbIiBHYO yHKLUMIO 3HavyeHun VPT1 Ha YacToTax, coceoHUX No OTHOLUEHUIO K
YacToTam NOCTOPOHHMX CUIHAroB;

B) NnpumeHsitoT metof, npueeaeHHbin B TOCT P 51318.11 (npunoxeHue B).

10.7 UcnbiTaHne obopyaoBaHUsl B MeCTax ero yCTaHOBKM Nnornb3oBaTtenem

B HekoTopbIX criydasx MOXeT 6biTb HeobxoaMmo npoBeaeHne ucnoitaHun OUT
Kracca A B MecTax ero yCTaHOBKW MOrb3oBaTesem.

B atux cnyyaax msmepenus WPl uyenecoobpasHo nNpoBOAUTL Ha rpaHuue
NoMeLleHUs nornb3oBaTens (8He 30aHusi). Ecnu ykasaHHasa rpaHvLa HaxoauTcs Ha
paccTosiHum meHee 10 m ot MO, nsmepeHus npoBogsaT Ha pacctosHum 10 m ot
obopyaoBaHusi.

PesynbTaTbl M3MeEpeHUn Mnpu ykasaHHOM crocobe npoBepKM COOTBETCTBUSA
3aBUCAT OT XapaKTEepUCTMK MecTa YCTaHOBKM 00OpyaoBaHMS U OOSDKHbI
OTHOCUTBLCS TOSTbKO K KOHKPETHOMY MECTY YCTaHOBKM.

K ycTaHoBneHHoMy nonb3oBaTenem o6opyaoBaHuo, yOOBETBOPSIOLLEMY
Hopmam WPT1 npu mucnbiTaHUaX Ha MecTe YCTaHOBKW, MOryT ObiTb AobaBreHbl
oTaenobHble obpasubl OWUT, cooteeTcTBylOLME TpeboBaHMSAM HACTOSLLEro
CTaHgapTa nNpu UCNbITAHUSX Ha U3MEPUTENBHON NIoLaKe.

[aHHbIn MeToa He npumeHstT ana ucnbitaHnn OUT, nverowmx gomanyeckm
ovyeHb Oonblme pasmepbl (Hanpumep, oOOoOpydoOBaHWA LeHTpa cBa3u). [ns
yKkaszaHHoro obopyaoBaHust HopMbl WPIT n metodbl UCMbITaHWM HaxXoaaTCA Ha
pacCMOTpPEHUN.

NMPUNOXEHUE A (o6s3aTtenbHoe). Anropntm
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NMPUHATUA PelUeHUA NPU UAMepeHnAX C
npuMmeHeHnemMm NMKoBOIro AeTeKkTtopa

MPUNOXXEHME A
(obsi3aTensHoe)

[Ona ymeHblweHnsa BpemeHn mcnbitannn OUT npu namepeHnsax KOHOYKTUBHbIX
NPT Ha ceTeBbIX nopTax v noptax ces3u B nosnoce 4yactot ot 0,15 go 30 My
ncnonb3ytoT nameputernim UPI ¢ nukoBbiM aetektopom. [py nmx MCnonb3oBaHUK
OKOHYaTerNbHOE peLUeHne OTHOCUTENbHO Pe3ynbTaToB WUCMbITaHUM MOXET ObiTb
MNPUHSTO C MPUMEHEHNEM NPUBELEHHOIO HIDKE anropuTMa.

AHanmsatopbl CnekTpa WM u3MepuTesSibHble  MNPUEMHUKW,  UMetome
BbICOKOYACTOTHbIN MPecenekTop, KOTopble aBTOMAaTUYEeCKU Cneadar 3a YacToTon m
MO3BONSAOT NPOBOAUTL CKaHMpOBaHME MO YacToTe, OOIPKHbI UMETb AOCTaTovHOe
BpeMsi 06paboTkn Ha Kaxaon YactoTte, YTobbl n3bexarb OWMOOK NPU M3MEPEHUAX
WPT1. Kpome TOro, Ans UCKMIOYEHUS BIMAHUA Ha pesyrnbTaTbl USMEPEHUN LLUMPUHA
norfiocbl BUOEOTpaKkTa B aHanusaTtope crnekTpa AorrkHa OblTb HE MEHee LUMPUHbI
nonockl nponyckaHust nameputena APTI.

PucyHok A.1 - AfropUT™M NPUHATUA peLUeHns O pe3ynbTaTax
ucnbitaHun MO npu namepeHnsax nukoBbIxX 3Ha4YeHun UPTI

MK perexTop
L ]
fla MK < CP Hopmbl? dicid
| |
Ha Heat
MK < KBIM Hopmbi?
1

KBN perextop

AN

L
fa / KBM = KBIM Hopme 7 >FET

¥

H
ﬂ( KBM < CP HopMbl7 >i—

CP patexTop

1
-2 Aa CF < CP Hopme7?

Her

!
MpoxonuT

MK - nukoBble 3Ha4eHust; KBl - kBasnnukoBble 3Ha4eHus; CP - cpegHue 3HavyeHus

PucyHok A.1 - AnropuyTM MpUHATUS pelleHnss o pesynbtatax ucnoitaHi MO npu
N3MEepPEHUAX NUKOBbIX 3HaYeHun NPT

He npoxoauT




NMPUNOXEHUE b (o6s3aTtenbHoe).
UcnbiTaTenbHble YCTAaHOBKU ANS U3MEpeHUn
o6Lero HeCUMMETPUYHOro HanpPsXKeHUA U

Toka UPI

MPUNOXEHME B
(obsi3aTensHoe)

UcnbimamerbHble ycmaHo8KU Onsl U3MepeHul obuwe2o HecumMmempuyHO20
HanpsixkeHusi u moka Pl Haxodsimcsi Ha paccMompeHul.
(W3meHeHHas pepakums, M3m. N 1).

NMPUNTOXXEHUE B (cnpaBo4Hoe). CxeMbl
3KBMBaNeHTOB MOJIHOro CONPOTUBNEHUSA CETU

NMPUNOXXEHVE B
(cnpaBo4Hoe)

PucyHok B.1 - 9kBuBarneHT NOJSIHOro CONpoTUBIIEHUS CETU
ANs NPUMEeHEeHUs C O4HON HEe3KPaAHMPOBAHHOM
CUMMETPUYHON Napon
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PucyHok B.1 - 3OkBMBaneHT MNOMHOrO COMPOTUBMEHMS CETU ONS NPUMEHEHUs C
OLHOWN HE3KPAHMPOBAHHON CUMMETPUYHOM Napon

PucyHok B.2 - 9KkBMBaneHT NOJSIHOro CONpPOTUBJIEHUSA CeTU
c 6onblKMM 3aTyXaHUEM NPoAONbLHOro nepexoaa AnA
NPUMEHEeHUs1 C ABYMSA HE3KPaHUPOBaHHbLIMU
CUMMETPUYHBLIMU NapamMmm
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Pl/lcyHOK B.2 - OkBMBaneHT nonHoro COonpoTumMBJIEHNA CETU C 6onbLwmm 3aTyxaHnem
npoaoJfibHOro nepexoga And TMNpUMEHEeHUA C OBYyMA HE3KpaHUPOBaHHbIMU
CUMMETPUYHbIMKN NapamMu

PucyHok B.3 - DkBuBarneHT NOJSIHOro CONpoOTUBIIEHUS CEeTU
AnA NpUMeHeHUs ¢ ABYMS1 He3KpaHNPOBaHHbLIMU
CUMMETpPUYHbIMKN Napamu (BapunaHT 1)
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PucyHok B.3 - OkBMBaneHT MNOMHOrO COMPOTUBMEHMA CETU ONS NPUMEHEHUs C
ABYMS HE3KpPaHMPOBaHHBIMW CUMMETPUYHBIMW Napamu (BapuaHT 1)

PucyHok B.4 - 9KkBMBaneHT NOJSIHOro CONPOTUBJIIEHUSA CEeTU
ANA NpMMeHeHUA ¢ ABYMS1 He3KpaHUPOBaHHbIMU
CUMMETPUYHbIMU Napamu (BapuaHT 2)
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PucyHok B.4 - OkBMBaneHT MOSHOTO COMPOTUBIIEHUSI CETU ONS MPUMEHEHUS C
ABYMS! HE3KPaHMPOBAHHbLIMN CUMMETPUYHBIMU Napamu (BapuaHT 2)

NMPUNOXEHUE I’ (cnpaBo4yHoe). lNapameTpbl
CUrHanoB Ha NopTax CBA3U

MPUNOXXEHME T
(cnpaBo4Hoe)



.1 OOLwWwume nonoxeHuns

B HacToOsllleM cCTaHOapTe He perflaMeHTUpPOBaHbl YPOBHM CUMMETPUYHbIX
HaNpsHKEHWW M TOKOB MOSIE3HbIX CUrHamoB. TeM He MeHee MakCumarbHble
AONYCTUMbIE YPOBHU CUMMETPUYHBIX HanpsXXeHUWn MU TOKOB CUrHasoB, KOTOpble
MOryT npucyTcTBoBaTb Ha noptax ceaAsn OWUT, 3aBucaT (1 onpemenstoTcs) ot
9NIEKTPUYECKON CUMMETPUN (3aTyxaHusi NPOAOSIbHOro nepexoda) NnopToB CBSA3M,
kabenen unn ceten. NMonesHble curHanbl OUT He AormkHbl NOSBNATLCA B BUAe
HeponycTumbIX VPl Ha obliemM HeCUMMETPUYHOM COMPOTUBIIEHUN OTHOCUTESBHO
3emMnu.

3aTyxaHvne NpoAonbHOro nepexoda nopra CBA3N, kKabens nnm cetTM NpMBoaMUT K
TOMy, 4YTO onpegeneHHass 4acTb CUMMETPUYHOIO HarpsiKeHus CurHasnoB Ha
yKaszaHHOM nopTe, B kabene nnm cetn npeobpasyerca B ob6LLme HECUMMETPUYHbIE
HanpsbkeHna 1 Tokn WPT1, ona koTopbix ycTaHOBMieHbl HOPMbl B HACTOSALLEM
cTaHgapTte. YkasaHHble NPT aBnaoTca MCTOMHMKOM paguonomex, U3nyvyaembliX B
OKpy>KatoLLee NPOCTPAHCTBO, M AOSMKHbI ObiTb OrpaHnyeHbl 40 MUHUMYMa. Obume
HECUMMETPUYHbIE HanpsbkeHuss u Tokn WPT1, Bo3HMKaoume Ha HOMWHarbHO
CUMMETPUYHOM MOpTE CBSA3W UMW B JIMHUW nepenadvyn, Hanpumep, B CKPYyYEHHOM
nape npoBOAOB, AOIMKHbI KOHTPOMPOBATLCA N OrpaHMYMBaTLCSA BHE 3aBUCUMOCTU
OT MPOBEOEHN MEPONPUATUA MO IKPAHUPOBAHMIO MOpTa UMM NIMHUK nepegayw.
Ecnn npumeHsieTca akpaHWpOBaHHasi cpeda, TO HegoCTaTKM CaMoro dkpaHa W
COoeVHUTENEN JKpaHa MOryT npPUBECTU K 3HAYUTESbHBbIM  JNIEKTPUYECKUM
HEO4HOPOAHOCTSAM, MPU 3TOM YacTb 06 LUMX HECUMMETPUYHBLIX HAMPSKEHUN N TOKOB
NPT, cospaBaemMbix B cpeie 9KpaHa, NOABMAITCHA BHE 9KpaHa.

[onycTumble 3HA4YEeHUA CUMMETPUM U 3aTyxaHusi NPOAOSIbHOro nepexona,
NpMBOAUMbIE B Pa3fiM4HOM TEXHMYECKOW [OKYMEHTauuW, OTHOCHALLENCA K CETSAM
CBS13M, OCHOBaHbl Ha XapakTEpUCTUKAX KayecTBa nepenadun nonesHoro curHana um
YPOBHSAX NEPEKPECTHLIX MOMEX B CETAX U Heobs3aTeNbHO OTHOCATCSA K KOHTPOIO
32 HECUMMETPUYHBIMU HanpshkeHuamun n Tokamm WPT1, pernmameHTupyembiMn B
HaCTosLLEM CTaHaapTe.

Urobbl rapaHTuUpoBaTb, YTO TEXHUYECKME TpeboBaHus, npeabsBrsemMble K
CeTaAM CBSA3K, HEe NPUBOAAT K CO34aHMI0 HEAOMYCTUMbIX 3SIEKTPOMArHUTHbIX NOMEX,
HeobxoaMMo TpeboBaHUSA 3MNEKTPOMarHUTHOM COBMECTUMOCTU K HEKOTOPbIM
KPUTUYECKMM napamMeTpaM paccmaTtpumBaTb nNpu paspaboTke cTaHO4apToB ANd
CEeTeN CBA3MN.

Ona obecneyeHna TpeboBaHWUN SNEKTPOMArHUTHON COBMECTUMOCTU CETEN
CBSA3W, UCMOSb3YIOWMX B KavyecTBe cpefbl pacnpoCTpaHEeHUs CKPyYeHHble napbl,
Hanbonee BaXHbIMW CHUTAIOT CreayloLme napameTpbl:



- YPOBHM CUMMETPUYHbIX HanpsHXKEHUA W TOKOB MOSME3HbIX 3MEeKTPUYECKMX
CUrHarsos;

- CMeKTparnbHble XapakTePUCTUKN MONE3HbIX CUrHASIOB;

- NPOEKT NPOTOKOra Nosie3HbIX CUrHasnoB.;

- QneKkTpuyeckas CMMMETpUS U 3aTyxaHue NpoLoSibHOro rnepexoga cpenbl
nepegayn Nosie3HbIX CUrHanoB No MecTy YCTaHOBKN 000py4OBaHuS;

- 3neKkTpudeckas CUMMETpUS U 3aTyxaHue MpPOAOSIbHOrO nepexoda MopTOoB
CBA3M B 000pyaoBaHMK, KOTopoe DyaeT NogKNoYaTbCs K cpeaam nepegayu;

- OX/Oaemble MOfHble  CONpPOTMBREHUS  (CUMMETpuUYHOe W©n  obulee
HECUMMETPUYHOE) cpeabl, B KOTOPO ByayT nepegaBaTbCA NOsie3HbIe CUrHarbl;

- MOMHble COMPOTUBMEHMS (CMMMETPUYHOE M obLiee HECUMMETPUYHOE) Ha
nopTax cBA3n 06opyaoBaHUS;

- oxvgaemas 3(PPEeKTMBHOCTL SKpaHWpPOBaHWUA coefuHuTernen W NNHUN
nepenayu, ecnm aKkpaHMpoBaHWe rnpeaycMoTPeEHO.

Bonpoc 0 BAMSHUKM ypOBHEN CUMMETPUYHbBIX HanpsXXeHU Nosie3HbIX CUrHasnos
Ha pesynbTupyowme HecuMmeTpudHble HanpsxkeHna VIPTT HyxgaeTca B HEKOTOPOM
yTOuHEeHUN. [lpy  OTCYTCTBUM  HENMHEMHOCTENM obupe  HeCcMMMETPUYHbIE
HanpsbkeHns n Toku WPT], BO3HMKawwme B pesynbrate npeobpasoBaHus
CUMMETPUYHBIX  HanpsbkeHWA  MOMe3HbIX CUrHanoB  U3-3a  HeOoCTaTOYHOW
CUMMETPUU MNOPTOB CBA3M UMM JNIMHWKA Nepedadn, MNpornopumoHarnbHbl YPOBHAM
nonesHblX curHanoB. CrnekTparnbHble XapakTEePUCTUKM M MPOTOKOMbl MOME3HbIX
CUrHanoB TaKxe OKasblBalT 3HAYUTENbHOE BMMSIHAE HA YPOBEHb 06LMX
HeCcMMMeTpUYHbIX HanpsxeHun WPT, nossngowmxca B cpefax nepegayun. [pu
onpeaenieHHoNn CKOPOCTWU nepefayn AaHHbIX MEeHee BEpPOSATHO, YTOObl MONe3HbIN
CUrHan BbICOKOMO YPOBHS C JIMHEVHbIM KOOWPOBaHMEM, pa3paboTaHHbIM AN
nepefayv B LUMPOKOW MOfoce 4acToT, co3gasBan bonee Hernpuemremble obume
HecUMMETpPUYHble HanpskeHna WP, yem curHan ¢ NUMHEWHBbIM KOOMPOBAHUEM,
MOLLHOCTb KOTOPOrO KOHLIEHTPUPYETCS B Y3KOW CNEKTParisHOW norioce unm norocax
4yacTorT.

BbiOOp NpOTOKONMOB CUrHasioB MOXET CYLECTBEHHO MOBMMATbL Ha  UX
CneKTparnbHble XapakTepucTuku. PopmaTtbl pasgenurenerd Hadvana u  KoHua
KOMBUHauuM, paspsgoB  KagpoBOW  CUHXPOHM3aUMKM, KOMOWMHauMM  pas3psgos
CUMBOJSIOB W, B KOHEYHOM CYeTe, CxemMa MNPOTOKOSIOB YrpaBrieHus OOCTYrnoM B
3HaYUTErNbHOW CTEMNEHN BIUAKOT Ha KOHLIEHTpaL Mo MOLLHOCTU NOSIE3HbIX CUTHArOB
B Y3KWX CMEeKTparnbHbIX NOriocax Npy pasfnyHbiX pabovmx COCTOSHUSIX CETEN CBA3N
(mepuogbl BbLICOKOW Harpysku, nepuobl HU3KOW Harpysku, rnepuogbl MOnYaHus).
Ecrm  ypoBHM 06WMX HeCUMMETPUYHbIX HanpsxeHun WPIT, cospgaBaemble
NOne3HbIMM CUrHanamMmm B CeTWU, OOMKHbl ObiTb MUHUMW3UPOBAHbI, HEOHXOAMMO
nsberatb cosgaHus ¢GOPM CUrHaANMoOB C  BbICOKOM 4acTOTOW MNOBTOPEHUS,
COXpaHSIEMOM B TeYeHMEe NPOAOIHKUTESbHBIX MEPUO0B BPEMEHM.



.2 OueHkKa ypoBHe i obLero HeCMMMeTPUYHOIro HanpsxeHusa u Toka UPTI

OueHka ypoBHeNW OBLWMX HECMMMETPUYHbLIX HanpsbkeHun u TokoB WIPT],
co3fgaBaeMbiX 3a cYeT npeobpasoBaHUs CUMMETPUYHBIX HaNPsBKeHWA MONe3HbIX
CUrHanoB B NMHWM nepefadn, BO3MOXHA, €CIM M3BECTHbl COOTHOLUEHWUS Mexay
BaXKHENLLMMWN 3MEKTPUMECKUMU U CreKTparnbHbIMU napameTpamu. B yacTHoCTw,
MOXHO OLEHUTb MakCuUMaribHble A0MYyCTUMbIE YPOBHU CUMMETPUYHbBIX HaNpPsHKEHUN
N TOKOB MNOMesHbIX curHarnos, 4Tobbl WPI, cosgaBaemMblie 3TUMKM curHanamu, He
NpeBbILLany HoOpPMbl ODLLIEr0 HECUMMETPUYHOIO HanpsxeHus u Toka NPT

PaccmoTpum coeguHeHHble BMeCcTe B JIOKarbHOM CEeTU  HOMUHAlbHO
CUMMETPUYHBIV nopT CBSA3U n HOMMHasbLHO CUMMETPUPOBAaHHYIO
HESKPaHUPOBAaHHYIO CKPYYEHHYI0 Mapy, HarpyXeHHylo Ha ee XxapakTepucTuieckoe
nonHoe conpoTtuereHve. [NpeanonoXmm, 4TO OAUH U3 ITUX SNIEMEHTOB MMeeT
3HauuTenbHo 6Goree HU3Koe 3aTyxaHwe npogosnbHoro nepexoga 3IM. YpoBHu
obLUero HecMMMeTpPUYHOrO HanpsbkeHnst u Toka UPT1, cosgaBaembix B pesynbtaTe
npeobpa3oBaHMs CUMMETPUYHOIO HampsXeHWUs MONIe3HOro curHana, MoryT ObiTb
NpnBNIMkeHHO oLeHeHbl Yepes 3 ¢ NOMOLLBI0 BblpaXeHWI:

- npu oueHKke OobLIero HecUMMeTpudHoro Toka L.y, Bbi3biBaeMoro
CUMMETPUYHHbIM HanpaxeHnem curHara U,: ,
By Tk
LoulaB(mcd) | = U, [aE(und) |- STI(E) - 201222 - ———2| ;
Znt4iq

(r.1)

- MpV OLEHKe OOLEero HEeCUMMETPUYHOrO HanpskeHns oy, BbI3bIBAEMOIO
CYMMETPUYHBLIM HanpskeHnem curHana U,

220 (Zy*+ L)
ZylZp +424)

Uy [#B(mB) |= U, [aB(1nB) | - SIII(E) - 201z

(r.2)



rae El:l - MNOJIHOE COorpoTuBIiIeHNE Ha nopTe NnoJie3aHoOro cCUrHana,

Zy - nornHoe obliee HECMMMETPUYHOE COMPOTUBIIEHNE OS11 OOQHOrO U3 ABYX
9NIEMEHTOB, MOAKIMOYEHHbIX K JIOKarnbHOW CETU B MPUBEOEHHOM Bhbille MpUMeEpeE,
MMEIOLLETO MEHbLLEE 3HaYeHMe 3aTyxaHnsi NPOAOSIbHOrO NEPEXOAaA;

£ - NorHoe obuiee HECUMMETPUYHOE COMPOTMBIIEHME AN BTOPOro M3 ABYX
3MEMEHTOB, MOAKIMOYEHHbIX K NOKanbHOM CeTU B MPUBEAEHHOM BbIlLE MPUMEPE,
MMetoLLero GorbLluee 3HaYeHne 3aTyxaHust MPOAObHOrO nepexoaa.

B npuBedeHHbIX Bbille BbIPaXEHUAX MNpeadnonaraeTcs, Yto oba anemMeHTa

riokanbHOM CEeTU WMMEIOT MONHOE COMPOTUBIIEHME, paBHoe <. YcTaHaBnMBas B
9TUX BbIPKEHUAX YPOBHM OOLIEr0 HECUMMETPUYHOINO HamnpshkeHWss U TOKa,
paBHbiMM Hopmam WPI1 Ha nopTax CBA3W, MOXHO OUEHUTb MakCcuUMmasibHble
A0MYCTUMbIE YPOBHU CUMMETPUYHBIX HanpsiKEHUN MOSie3HbIX CUrHArOoB.

Mpyn ncnonb3oBaHun BblpaxeHun (I.1), (.2) cnegyet NOMHWUTb, YTO HOPMbI
obLero HecuMMeTpUYHOro HanpsbkeHusa u Toka WPl ycTtaHoBneHbl B HacTosLeM
cTaHgapTe NPUMEHUTENbHO K OnpedeneHHOM LMpUHe Morochkl MPonyCKaHWs
nameputensa UPI (Hanpumep, 9 klU) M MCNONb3oBaHMIO OMNPEAENeHHOro Tuna
aeTtekTopa (KBasuUNUKOBOrO WM CpefHuX 3HadveHun). [loaTomy npu 3agaHHbIX
BENMMYMHAX 3aTyxaHusi NPOAOSbHOro nepexoda MakCumarbHble [A0MyCTUMble
YPOBHU CUMMETPUYHBIX HAaMpsbkeHUWA CUrHarmoB, OLEHMBaeMble C  MOMOLLLHO
NpVBEOEHHbIX Bbille BbIpaXeHU, OnpenensioT Ans TOW Xe LUMPUHLI MOrochl
nponyckaHus nameputena VPl npn pasgenbHbiX M3MepeHusax C NCNofb30BaHNEM
TeX e TUMNOB JEeTEeKTOPOB.

NMPUNOXEHUE [ (cnpaBo4HoOe).
bubnuorpadcdusn

MNPUTIOXKEHWE
(cripasoyHoe)

* HanmeHoBaHue npunoxenusi [1 B 6ymaxHOM opurimHarne Bbl4eNeHo KYpCUBOM.
- MpumeyvaHne narotouTensa 6a3bl 4aHHbIX.
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