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ME>KIOCYOAPCTBEHHbIV CTAHOAPT

COBMECTMMOCTb TEXHUYECKMX CPEeACTB SMIeKTpOMarHMTHas
YCTONYBOCTb K PAIMOYACTOTHOMY SNEKTPOMAIHUTHOMY MOS0
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Electromagnetic compatibility of technical equipment. Radiated, radio-frequency,
electromagnetic field immunity. Requirements and test methods
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[ata BeegeHunsa 2014-01-01
Mpeaucnosne

Llenn, OCHOBHble MPWHLMNBI U OCHOBHOW MOPSAOK MNpoBeAeHus paboT no
MeXrocyaapcTBEHHON cTaHaapTu3auum ycTaHoBrneHsl [OCT 1.0-92
"MexrocygapcTBeHHasi cuctema ctaHgapTusaumn. OcHoBHble nonoxeHus" n FOCT
1.2-2009 "MexrocymapcCTBeEHHas cucTema  cTaHgaptu3aumu.  CtaHpapTbl
MEXTOCyAapCTBEHHble, MpaBuma W pekoMeHdauuM Mo MexrocygapCTBEHHOM
cTaHgapTtusauun. lNMpaBuna pa3paboTku, NPUHATUS, NPUMEHeHUsl, OOHOBMEHNS U
OTMEHbI"

CBepgeHus o ctaHaapTe

1 NOOIOTOBJIEH BakpbiTbiM  akuuoHepHbiM  ob6uwectBoM  "HayyHo-
ucnbiTatenbHbii  ueHtp  "CAMT3C" 1 TexHW4YeckMM  KOMWUTETOM MO
ctaHgaptm3aumm TK 30 "OnekTpomarHutHas COBMECTUMOCTb TEXHUYECKMUX

cpeacTe"”

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY PErynvpoBaHuio U
meTpororun (PoccTtaHgapT)

3 MPUHAT MexrocynapCTBeHHbIM COBETOM MO CTaHA4apTU3aummn, MeTPOrorm u
cepTtudmkaumm (npotokon ot 25 mapta 2013 r. N 55-11)
3a npuHATUE NpororiocoBani:
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KpaTtkoe Kop cTpaHbl CokpalleHHoe HavMeHoBaHue

HammeHoBaHue cTpaHbl [N o MK (UCO || HaumoHansHoro opraHa no

n oMK (UCO 3166)|3166) 004-97 cTaHgapTu3aumm

004-97

AsepbangxaH AZ AscTaHgapT

Benapycb BY [occTangapt Pecnybnvkn
Benapycb

Knpruausa KG KbiprelacTangapt

MongoBa MD Mongosa-Ctangapt

Poccusa RU PoccTtangapt

TagxukucTaH TJ TapukcTaHgoapT

Y3beknctaH Uz Y3ctaHgapt

YkpavHa UA locnotpebcTaHgapT YkpauwHbl

4 [pukasom PenepanbHOro areHTCTBa MO TEXHUYECKOMY DErynMpOBaHUIO 1
meTponormn ot 22 mnonsa 2013 r. N 402-cT mexrocyaapcTBeHHbin ctaHaapt FTOCT

30804.4.3-2013 (IEC 61000-4-3:2006) BBEoeH B [OelcTBME B KavyecTBe
HaLmoHanbHoro ctaHgapTa Poccurickon ®epepauum ¢ 1 aHBaps 2014 .

5 Hactoswmin ctaHgapT MOAUGMUMPOBAH MO OTHOLLUEHUMIO K MeXOyHapoaHOMY
ctaHpapty IEC 61000-4-3:2006* Electromagnetic compatibility (EMC) - Part 4-3:
Testing and measurement techniques - Radiated, radio-frequency, electromagnetic
field immunity test [QnekTpomarHutHas coBmecTumocTb (OMC). YacTtb 4-3. MeToabl
UCNbITAHUA W  U3MEPEHUA. WcnbiTaHUss Ha YCTOMYMBOCTb K MU3ITy4E€HHOMY
pagMo4acTOTHOMY 3IIEKTPOMAarHUTHOMY MOsto].

* OocTyn K MexayHapoaHbIM U 3apybexHbiM [OKYMeHTaM, YNOMSHYTbIM B
TEKCTe, MOXHO NOSy4nuTb, obpatuBMCch B CnyxOy Nnoaaepkkn nonb3oBatene. -
MpumeyvaHve nsrotoBuTens 6asbl AaHHbIX.
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MexayHapogHbin ctaHgapT IEC 61000-4-3:2006 paspabotaH lNMogkomuteTom
77B "BbICOKOYACTOTHbIE 3MEKTPOMAarHUTHbIE sBMEeHUsS" TexHu4eckoro komurteTa
M3K TK 77 "OnekTpomarHuTHas COBMECTUMOCTbL".

HanmeHoBaHne HacTosilero  cTangapTta M3MEHEHO  OTHOCUTENbHO
HanMeHOoBaHNA MeXayHapo4HOro cTtaHaapTa A NpYBEOEeHUs B COOTBETCTBUE C
OCT 1.5-2001 (nogpasgen 3.6).

CchbInkn Ha MexayHapoaHble cTaHdapTbl 3aMeHeHbl B pasgene "HopmaTtueHble
CCbIIKM" W TekcTe  cTaHgapta  CChbllkamy  Ha  COOTBETCTBYHOLLME
MEXToCyAapCTBEHHblEe CTaHAapThI.

[ononnutenbHble dpasbl M CroBa, BHECEHHble B TEKCT cTaHdapTa And
YTOYHEHWS 0bracTu pacnpocTpaHeHuss U obbekTa cTaH4apTu3auvW, BblOerneHb
NOMYy>VPHbLIM KYPCUBOM™.

* B 6ymaxHom opurmHane 0603HavyeHns n Homepa CTaH4apTOB U HOPMAaTUBHBbIX
pokymeHTtoB B pasgene 'lMpegucrnosue" wn T1abmmue [OA.1 npunoxenna [OA
NPUBOAATCSA OObIYHBLIM LUPUGPTOM, OCTaslbHble MO TEKCTY OOKYMEHTA BblAENeHbI
MONY>XMPHBIM KypcuBOM. - MpumevaHmne nsrotoButens 6asbl AaHHbIX.

CBefieHnsi 0 COOTBETCTBUM MEXTOCYAAPCTBEHHbIX CTaHOAPTOB CChINOYHbIM
MeXOyHapoAHbIM CTaH4apTaM NpuBeAeHbl B AONONMHUTENbHOM NpuroxeHun JA.

CTteneHb cooTBETCTBUSA - MogudmumposaHHasa (MOD).

CtaHgapT noarotoBneH Ha ocHoe npumeHeHns FTOCT P 51317.4.3-2006 (MOK
61000-4-3:2006)

6 BBEJIEH BINEPBbIE

UHopmayusi 06 uaMeHeHUsIX K HacmosiwemMy cmaHOapmy rybnukyemcs 8
exe200HOM UHGhOpMayUOHHOM yKasamesie "HayuoHarnbHble cmaHOapmebl”, a
mekcm usMeHeHUU U rornpaeokK - 8 eXeMeCcsiHHOM UHGhOPMaUUOHHOM yKa3amerse
"HayuoHanbHble cmaHOapmebl”. B criyyae nepecmompa (3ameHbl) Unu OmMmeHbl
Hacmosiujeeo  cmaHOapma  coomeemcmeayowee  ygedomneHue  bydem
onybruKo8aHo 8 EeXeMecsYHOM UHGhOpMayUOHHOM ykazamerie "HauuoHarbHbie
cmaHdapmel”. Coomeemcmeyrowas uUHgopmayus, ysedomrieHue U MeKCMbl
pasmelwjaromcsi makxe 8 UHGOpMaUUOHHOU cucmeme obuje20 nonb308aHuUs - Ha
opuyuanbHoMm  calime  @edepanbHo20 aseHmMcmea 0 MEXHUYECKOMY
peaynuposaHuto U Memposioauu 8 cemu MIHmepHem

Bsenenve

CrtaHgaptbl cepun MOK 61000 nybnmkytoTCcsi OTAENbHbIMKM 4acTsaMu B
COOTBETCTBMU CO CreayoLen CTPYKTYpOu:

-yacTb 1. OcHOBBbI:

obwee paccmoTpeHne  (BBedeHue,  dyHOAMEHTamnbHble  MPUHLMUMLI),
onpeaenexHnsl, TEPMUHOSIOMST;

- yacTb 2. AnekTpomarHutHasi obcTaHoBKa:

onMcaHune 3MneKTpoMarHUTHON 06CTaHOBKM, Knaccudmkaums 3neKTpoMarHuTHOM
06CTaHOBKM, YPOBHM 3M1EKTPOMArHUTHOM COBMECTUMOCTM;

- yacTb 3. Hopmbi:

HOPMbI MOMEXO3IMUCCUW, HOPMbI MOMEXOYCTONYMBOCTM (B Crydasx, €Crv OHU He
ABNSATCA npeameToM paccMOTpeHUst TEXHUYECKNMUN KomuTeTamu,
pa3pabaTbiBaloLLMMM CTaHAAPTLI HA MPOAYKLNIO);

- yacTb 4. MeTobl UCMbITAHWUIA U U3MEPEHUIA:

MeToAbl U3MEPEHUI, METOAbI UCMbITAHUIA;

- yacTb 5. PykoBoacTBa no ycTaHOBKE 1 NOMEXONOAaBIIEHNIO:

PYKOBOACTBa MO YCTAHOBKE, PYKOBOACTBA MO NOMEXONOAaBIIEHNIO;

- yacTb 6. O6wwe ctaHgapThl;

- yacTb 9. PasHoe

Kaxgasas uvactb nogpasgensetcsas Ha pasgenbl, KoTtopble MoryT  ObiTb
onybrnvKoBaHbl Kak MeXayHapoaHble CTaHAapTbl MMOO Kak TEXHWYECKME YCrOoBUS,
UNM TEXHUYECKME OTYeTbl. HekoTopble M3 yKasaHHbIX pa3ferioB OnybnvMKoBaHbI.
Opyrve 6yayT onybrmkoBaHbl C yKa3aHMEM HOMEpa 4YacTu, 3a KOTOpbIM cregyet
nedwmc, a 3atem Homep, ykasbiBaroLLmMN pasaen (Hanpumep, 61000-6-1)

HacTtoswas 4actb npenctaenser cobon  MexayHapoOHbI  CTaHaapT,
yCTaHaBrmmBaoLLmii TpeboBaHUsi MOMEXOYCTOMYMBOCTU WM METOAbl UCMbITAHUN,
OTHOCSILLMECS K BO3LOENCTBUIO U3MYYEHHOrO PagMoYacTOTHOMO 3MEKTPOMAarHUTHOrO
nons.

1 Obnactb NpUMeHeHUsA n uenb
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HacTtoswmin CTaHgapT pacnpoCcTpaHAeTCcA Ha ANIeKTpoTeXHN4eckue,

3MEeKTPOHHbIEe U paduoasiekmpoHHbiel) wvsgenma u obopynosaHve (manee -
TEeXHWYEeCKMe CpefcTBa) W ycTaHaBmMMBaeT TpeboBaHWA W METOAbl WUCMbITAHWN
TexHndecknx cpegctB (TC) Ha  ycTOMYMBOCT K pagMo4acTOTHOMY
3MEKTPOMarHUTHOMY MOTO.

1) PagumoanekTpoHHble u3genust 1 obopydoBaHWe BblaeneHbl U3 cocTaBa
SNEKTPOHHbIX M3genuii n obopygoBaHUs B LEnsiX  COOMOEHUs NPUHATON
TEPMUHOMOMN.

Llenbto HacTosLero craHgapTa SBMSETCA YCTaAHOBIEHVME OOLWMX MeTonoB
OUEeHKM KayecTBa (pyHKUMOHMpoBaHMa TC npu BO3AENCTBUM HA  HUX
pafMoYacTOTHBIX ANEKTPOMAarHUTHbIX NOMEN.

Hactoaumn  ctaHgapT  paccmaTpuBaeT  BOMPOCHI UCMbITAHUN  Ha
NOMEXOYCTOMYMBOCTL B CBA3M C 3adadamm 3aumTel TC OT BO3gencTBus
paguovacToTHbIX NoreR, co3gaBaemblx No6bIMM ucTodHukamm. Ocoboe BHUMaHWE
yaendeTcsa yctonumBocT TC B yCcrnoBmsX 3SMUCCUMM MOMEX OT  LMAPOBbIX
pagmoTenedoHOB Y APYIMX PagMoYaCcTOTHBLIX M3MNyYaloWmxX YCTPONCTB Ha YacToTax
ot 800 MI'y, o 6 'L,

MpymeyaHre - MeToabl UCMBbITAHWI, YCTAHOBMNEHHbIE B HACTOSLLEM CTaHAapTe,
NPUMEHSIOT AN OLEHKU 3(pPEeKTOB BO3AENCTBUS SNEKTPOMArHUTHOIO U3IMy4yeHWs
Ha TC KoHkpeTHoro Buga. MogenvMpoBaHne W© U3MEpEHWe napamMeTpoB
3MEKTPOMArHUTHOrO U3fyveHnss He obecnevmBaloT AOCTAaTOMHOW TOYHOCTW AnNS
KOINMYECTBEHHOIO OMpeaeneHust OaHHbIX 3¢PeKTOB. YCTaAHOBMNEHHbIE METOAbI
UCMbITaHWN NpefHasHa4YeHbl B NEPBYHO ovepedb A obecnevyeHnss 4OCTaTO4HON
BOCMpPOM3BOAMMOCTU pPEe3ynbTaToB, MOMYYEHHbIX C WCMOMb30BaHMEM pPasfMYHbIX
CpencTB WCMbITAHWWA, NPV Ka4yeCTBEHHOM aHarmm3e 3ddeKToB BO3OENCTBUSA
3MEKTPOMArHUTHOIO M3NyYEHUsI.

Hactoaumin ctaHgapT He ycTaHaBrmuBaeT TpeboBaHui K ucnibiTaHuam TC
KOHKpeTHoro Buaa. Ero rmaBHOM uUenbio sBRSeTcss obecnevYeHne TEXHUYECKUX
KOMWUTETOB MO CTaHOapTu3auuv, paspabaTbiBalomx CTaHA4apTbl Ha MPOAYKLMIO,
CMNpaBOYHbIMM MaTepuanaMm oOLIero Xxapaktepa. TexHWYEecKMe KOMMUTETbI Mo
cTaHpgapTtusaumm (unm nsrotoutenu TC) HECYT OTBETCTBEHHOCTb 3a BbIOOP BN OB
N CTENEHEW XXeCTKOCTU ncnbiTaHun TC.

2 HopmaTuBHbIE CCbINKU

B HacmosiwieM cmaHO@apme ucrosib308aHbl HOPMamueHble CChUIKU Ha
cnedyroujue cmaHlapmabi:

OCT 30372-95 Coemecmumocmb mexHuUYecKux cpedcme
anekmpomMazHumHasi. TepMuHbI u onpeodesieHust

FOCT 30804.4.6-20021} Coemecmumocmb MexXHUYECKUX cpedcme
aslekKmpoMacHuUmHas. Ycmouyueocmb K  KOHOYKMUBHLIM  romexam,
HasedeHHbIM  paduo4yacmOMHbLIMU  3/IEKMPOMa2HUMHbLIMU  MOJIAMU.
TpeboeaHusi u MemoObI ucnbimaHuli

1) B Poccuiickon ®enepauum geincteyet FOCT P 51317.4.6-99 (MOK 61000-4-
6-96).

MpumeyvaHve - lMpy NOMb3oBaHWM HaCTOALWMM CTaHOApPTOM LienecoobpasHo
NpoBepUTL [AEVCTBUE CCbIMOYHbIX CTaH4apTOB B MHAOPMAaLMOHHOW cucTeme
obLero nonb3oBaHWA - Ha odwumanbHoM cante PegepanbHOro areHTcTBa Mo
TEXHUYECKOMY PeryrnmpoBaHnio 1 METPOSIOTMU B CETU VIHTEPHET i NO eXerogHoMy
WHGOPMaLMOHHOMY  ykaszaTermto  "HauuoHanbHble  cTaHgapTbl®,  KOTOpbIA
onybnMkoBaH NO COCTOSHUIO Ha 1 sHBapsA Tekywero roga, M MO BbiMyckam
eXeMeca4yHoro WHGOpPMaUMOHHOro ykasaTtenss "HauuoHaneHble cTanHgapThl" 3a
Tekyumin rog. Ecrnm  cCbINoOYHbIN - cTaHOAPT 3aMeHeH (M3MeHeH), TO npu
Nonb30BaHMN HAaCTOSALLMM CTaHOAPTOM CredyeT pyKOBOACTBOBATLCS 3aMEHSAOLLMM
(M3mMeHeHHbIM) cTaHaapToM. Ecnm cebinoyHbIv cTaHgapT oTMeHeH 6e3 3ameHbl, TO
NnoroxeHne, B KOTOPOM [aHa CCbifika Ha Hero, MpUMEHsieTCAa B 4acTw, He
3aTparvMBaroLLen 3Ty CCbIfKy.

3 TepMUHbI 1 onpeaeneHus

B HacTosdwem cTtaHgoapTe npuMmeHsiloT TepmuHbl Mo TOCT 30372, a Takxke
cnefylowwme TepMrUHbI C COOTBETCTBYHOLLMMU onpeaeneHnsaMu.

3.1 amnnutygHasa moaynsauusa (amplitude modulation): Mpouecc, npy kKOTOopoMm
aMnnMTyAa HECYLLEro CUrHara M3MeHsIeTCs yCTaHOBMNEHHbIM 0Bpa3om.
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3.2 6e33xoBass kamepa (anechoic chamber): OkpaHMpoBaHHOE MOMELLEHNE,
MOKPbITOE PaAMOYaCTOTHLIM  MOFMOLLAIWMM  MaTepuanoM AN YyMeHbLUEHUS
OTPaXKEHUIN OT BHYTPEHHUX MOBEPXHOCTEMN.

3.2.1nonHoctbio Ge3axoBasi kamepa (fuly anechoic chamber):
OKpaHMPOBaHHOE MOMELLEHNe, BHYTPEHHME MOBEPXHOCTU KOTOPOrO MOMHOCTbLIO
MOKPbITbl MOrTIOLLAIOLLMM 3MIEKTPOMAarHUTHbIE BOMHbI MaTeprarom.

3.2.2 nonybe33axoBass kamepa (semi-anechoic chamber): OkpaHupoBaHHOe
MOMELLUEHNE, BHYTPEHHUE MOBEPXHOCTM KOTOPOro, 3a MWCK/TOYEHWEM Mona
(NnacTuHbI 3a3eMneHnst), KOTOPbIA OOMKEH OTpaxaTb 3NEKTPOMAarHUTHbIE BOJHBbI,
MOKPbITbI MOrTIOLLAIOLLYM 3M1IEKTPOMArHUTHBLIE BOMHbLI MaTepuarom.

3.2.3 mogucdnumpoBaHHasa nonybdesaxoBas kamepa (modified semi-anechoic
chamber): Tllonybes3axoBas kamepa C  OOMOSMHUTENbHBIM  MOMMOLLAOLLMM
3MEKTPOMArHUTHble  BOSIHbI  MaTepuasioM, YCTaHOBMIEHHBIM Ha  NacTUHe
3a3eMrIeHus.

3 . 3anTeHHa (antenna): [lpeoGpa3oBaTtenb, KoTopbii MO0  u3nyyaeT
9MEKTPOMAarHUTHY0 3HEPrMild  UCTOYHMKA CurHana B MPOCTpaHCTBO, Jwmbo
BOCMPUHUMAET PacnpoCTPaHsIoLLEECs 3NeKTpoMarHMTHoe rnore, npeobpasoBbiBast
€ro B 3NIeKTPUYECKNIN curHan.

3.4 cummeTpUpylowee yctponucTtBo (balun): YcTpolicTBo Ans npeobpasoBaHust
HECMMMETPUYHOTO HaNPsKEHUS1 B CUMMETPUYHOE U HaobopOT.

3.5 HenpepbiBHbIe BOMHbI [continious waves (CW)]: OnekTtpomarHuTHble
BOSHbI, NocregoBaTenbHble KorebaHusi KOTOpbIX SBMAATCA WAEHTUYHBIMU MpU
HEM3MEHHbIX YCMOBUAX M KOTOpble MOryT MpepbiBaTbCs WM NoAaBepraTbes
MOAynsL MM Ans nepeHoca nHopmMaumm.

3.6 anektpomarHuTHasa BonHa [electromagnetic (EM) wave]: Usnyyaemas
aHeprus, cosfaBaemas konebaHusmu 3M1EKTPUYECKOTO 3apsaa,
XapaKkTepusyloLasacs konebaHnaMm aneKkTpU4eckoro U MarHUTHOTO Nornew.

3.7 none panbHen 30HbI (far rield): O6nacTb, B KOTOPOW MIOTHOCTb MOTOKA
3HEPrUM  U3MydeHus npubrmautenbHo o6paTHO MporopuuoHanbHa KBagpary
PacCTOSIHUSA OT aHTEHHbI.

[na AMnonbHoOM aHTeHHbl 3TO COOTBETCTBYET pacCcTosHMo Gonee A/ 2T, rae A
- ANVHa BOIHbI U3MyYeHust.

3.8 HanpsikeHHocTs nonsAa (field strength): TepmuH, npuMeHsiemMbi TOMBKO K
N3MEPEHNSIM, BbIMOSTHEHHLIM B AanbHen 3oHe. [pyn 9ToM MOXeT ObiTb U3MepeHa
mbo  anekTpuveckasi, NMbO MarHWTHasi KOMMOHEHTa Mons W pesynbTarhbl
U3MepeHnii MoryT ObiTb BbipakeHbl B B/M nnnm A/m, npuyem Kaxxaas n3 ykasaHHbIX
BENMMYUH MOXET ObITb Npeobpas3oBaHa B OpyryHo.

Mpumeyanne - [Ona n3MepeHurd, NPOBOAUMBIX B OIKHEN 30HE, TEPMMHBbI
"HanpsYKEHHOCTb 3MEKTPUYECKoro nons" unM "HanpsPKEHHOCTb MarHUTHOro norns”
NMPUMEHSILOT B  3aBMCUMOCTU OT TMPOBEAEHHbIX W3MEPEHWUI Pe3ynbTUPYHOLLMX
3NEKTPUYECKOTO MMM MarHUTHOro nosier. B ykasaHHOW 30HE COOTHOLLEHWE MeXay
HanpPsHKEHHOCTLIO 3MIEKTPUYECKOrO M MarHUTHOTO MOSIe U PacCTOSIHUEM SIBNSIETCS
CIMOXHbIM M TpyAHbIM AN MNPOrHO3MPOBaHWS BCNEeACTBME 3aBUCUMOCTU  OT
KOHdMrypauum o6 beKToB.

3.9 nonoca u4acror (frequency band): HenpepbiBHas obracTb 4acTor,
3aKModeHHas Mexay ABYMS npeaenamu.

3.10 E, : HanpskeHHOCTb MOris, MPUMEHSIEMOro Npy KarmbpoBkKe.

3.1 Eg . HANPAXeHHOCTb Nnond, NpUMeHAEeMOro npu NcnblTaHUAX.

3.12met0a4 nonHoro o6nydeHusa (full illumination): Meton ob6nyyeHus
ucneityemoro TC (UTC), npm kotopom nuuesas ctopoHa NTC nonHOCTLIO NOKpbITa
NAOCKOCTb0 OAHOPOAHOIO MOoss.

MeTog nonHoro o6ny4eHust TPUMEHSIOT Ha BCEX YacTOTax UCTbITaHWM.



3.13 obopyaoBaHue, yctaHOBNeHHoe Ha Tene 4enoBeka (human body-
mounted equipment): O6opyaoBaHve, npegHa3HaYeHHOe AN MPUMEHEHUS MpuU
KOHTaKTe C TesfioM YerioBeka WM Npu PacrnosioKeHUM B HENocpenCcTBEHHOW
6mM30CTH K Teny Yenoseka.

OanHoe onpepeneHue BkroyaeT B ceba TC, koTopble Mpu 3KcnyaTaumm
Aepxar B pykax Unm HocsAT ¢ coboi (Hanpumep, KapMaHHble YCTPOMCTBA), a Takxke
MeanumHckue TC xusHeobecneyeHnss U UMMNIaHTaThbl.

3.14 meTog He3aBUcUMbIX OKOH (independent windows method): Meton
o6bny4eHna UTC c ncnonb3oBaHMEM MIIOCKOCTW 0gHOPOAHOro nons pasmepavv 0,5
% 0,5 M, npu koTopom nuueBasi ctopoHa NTC He nokpbiTa NOMHOCTbLIO MIOCKOCTLIO
OHOPOJHOrO MOJis.

MeToA He3aBMCKMMbIX OKOH MPUMEHSIOT Ha YacToTax cBbiwe 1 [Ty,

3.15 none 6nwkHen 30HbI: [NpeobnagatoLlee anekTpuYeckoe U/mnm MarHuTHoe

nore, CylWecCTBylOLWeEe Ha pacCTosHuM & < Af27, rme A - AnvHa BOMHbI, Mpw
YCIOBUW, YTO dM3NYECKME pasMepbl MCTOYHMKE HAMHOTO MEHbLLE, YEM PACCTOSIHWE

d.

3.16 HamepeHHO M3nyyarulee paguoyactoTHoe ycTporcteo (intentional RF
emitting devices): YcTpoicTBO, KOTOpoe u3nyvaeT (co3gaeT) 3neKkTpoMarHUTHoe
rosie HamepeHHo.

Mpumepamn  ABNAOTCS  UUGPOBbIE  MOOWNbHbIE TenedoHbl W Apyroe
paguoobopynoBaHue.

3 . 1 7n3otmponHbin  (isotropic):  Wmewoumii  oguHakoBble  CBOWCTBA
NPYMEHUTENBHO KO BCEM HanpaBfEHNSIM.

3.18 makcumanbHoe cpeaHeKkBagpaTM4yHoe 3HavYeHuMe (maximum rms
value): Hambornbllee KpaTKOBPEMEHHOE  CpegHeKBadpaTUHMHOE — 3HadeHue
HanpsbkeHWsl  MOAYIMPOBaHHOIO  PafMoO4YacTOTHOTO CWUrHama Ha WHTepBarne
HabnoaeHns, paBHOM ogHoMy nepuony MOZYIMPYHOLLIErO curHana.
KpaTkoBpemMeHHOEe cpeaHeKBagpaTUYHOE 3HAYeHWe onpeaensieTcs OUCKPETHO Ha
KakqoMm nepuode Hecyllel 4acToTbl. Hanpumep, ons pagnovacTOTHOrO curHana,
npuMBeOEeHHOro Ha pucyHke 1b, mMakcumarnbHoe CpefHekBagpaTU4HOE 3HayveHue

U s may COCTaBNAET:
Upmsmax = Up 14/2=18 B, 1)

roe Up - MMKOBOE 3Ha4YeHne HanpsaxeHud

3.19 moaynsaumMa ¢ HenocTtosiHHOM orubarowen (non-constant envelope
modulation): Mogynaums, npu  KOTOPOA amnnMTyga Hecywero curHana
He3HauMTeNbHO W3MEHSeTCS B TeyeHue WHTepBana BpEeMEHW, CPaBHUMOrO C
nepuoaom Hecyluero curHana. lNpumepamun ABRAOTCA amnmMTyaHas Moaynsauus u
MOOYNAUMS NPU  MHOTOCTAHLMOHHOM A0CTYNe C BPEeMEHHbIM pasfeneHnemM
KaHasos.

3.20 F,: nomasaemasi MOLIHOCTb, HeoGxooumasi [Ons  YCTaHOBIEHUs!
HanpsHKEHHOCTM MOSs NP KarmbpoBke.

3.21 meTtog yacmyHoro obnydeHus (partial illumination): Meton obnyveHus
MUTC ¢ wucnomnb3oBaHMeM MMOCKOCTM  OAHOPOAHOMO MOMs  MUHUMASbHbIMU
pasmepammn 1,5x1,5 M, npu KoTtopom nuueBass ctopoHa MTC He nokpbiTa
NOMHOCTbLIO MIIOCKOCTHI0 OAHOPOLHOIO NOMA.

MeTog 4acTUYHOro O06STy4EHNS MPUMEHSIFOT Ha BCEX YacTOTax UCTbITaHWNA.

3.22 nonsapu3saumsa (polarization): OpueHTaumsa BeKTopa 3NeKTpUYECKOro nons
n3ny4aemMoro 311IeKTPOMarHUTHOrO MoJis.

3.23 akpaHupoBaHHoe nomelleHue (shilded enclosure): SkpaHupoBaHHOE KN
uvetoLLee MeTann4yeckune BHYTPEHHME NOBEPXHOCTU nomeLLeHve,
CKOHCTPYMPOBaHHOE creumansHo ANs OTAeNeHUs BHYTPEHHEN 3reKTpOMarHUTHON
0bCTaHOBKM OT BHEWHeN B LUenax MpegoTBpalleHust yXydweHus KadecTBa
dyHKUMOHMpoBaHust TC npu BO3AENCTBUWN BHELLHWMX 3IIEKTPOMAarHUTHbIX Monen u
ocnabreHns anekTpoMarHMTHbIX U3nydeHnin ot TC BO BHELLHee NPOCTPaHCTBO.

3.24 nepecTpomka (YacTotbl) (sweep): HenpepbiBHOE 1M LLAroBoe N3MeHeHne
4YacTOThbl B ONpeaeneHHo Nosioce YacToT.



3.25 MHOroCTaHUMOHHbIW AOCTYN C BpeMeHHbIM pasferieHMeM KaHanos.;
TDMA (time division multiple access): MeTog pgoctyna npyv BpEMEHHOM
pasfgeneHnn KaHanoB, MOAYMSLMOHHAs CXema KOTOPOro OCHOBaHa Ha nepegade
HEeCKOmMbKMX KaHaroB C UCMOMb30BaHNMEM OOHOrO HECYLLEro curHana onpegeneHHom
yacToTbl. Kawabll KaHan 3aHuMaeT YCTaHOBMEHHbIN MPOMEXYTOK BPEMEHW, B
Te4yeHne KOTOoporo wHdopmaums (Mpy ee Hammuum B KaHamne) nepegaeTcs C
NMOMOLLLIO  BbICOKOYACTOTHbIX MMMynbCcoB. Ecnm  uHopmauma B KaHane
OTCYTCTBYET, UMMYmNbChbl HE MepeaarTcs, T.e. ormbaroLlasi HecyLero curHana He
SABNAETCA MNOCTOAHHOW. B  TeyeHve ArmutenbHOCTM wuMMynbca aMmnnutyna
NOCTOSIHHA, W BbICOKOYACTOTHBIN HECYLLMI CUrHam MOAYNMPOBaH Mo YacToTe wnm

daze.

3.26 npuemonepepatimk (tranceiver): KombuHauus pagvonepeaarowero u
pagvonpuemHoro obopyaosaHus B 06LLEeM Kopnyce.

3.2 7 nnockoctb opgHopogHoro nonAa [uniform field area (UFA)]:
lMnoTeTnyeckan BepTUKanbHasi MMOCKOCTb KanMbpoBaHHOrO Mornsi, B KOTOPOM
N3MEHEHWUS 4ONYCTUMO Marbl.

Llenb kanmbpoBkM nonst 3aknovaetcs B obecnedeHnn 0O6OCHOBAHHOCTU
pesynbTaTtoB uUcnbiTaHui. Cm. 6.2.

4 O6wue NnonoXxeHusd

BorbuwwmHcTBO TC  3KCnnyaTUMpyloT B YCIOBUSIX BO3AENCTBUSI HA  HUX
SMIEKTPOMArHUTHbIX ~ U3MNy4eHUA. OTWM  SMEKTPOMArHUTHbIE U3NyYeHWs 4acTo
CO30alTCa  CTauMOHapHbIMW  paguvo- W TENEBU3UOHHBIMW  NepedaTyvKamu,
paguvonepegarymkamm NoABWKHbIX 06beKTOB, nopTaTUBHBIMU
npuemonepegarynkaMmun, NPUMEHSIEMbIMIU NEPCOHANoM, akcnnyatvpylouwmm TC, n
cnyxbamy 6e3onacHOCTU, a TaKkKe Pa3fMYHbIMU MPOMbILIEHHBIMUY, Hay4YHbIMU,
MEOULMHCKUMU W ObITOBBIMM WCTOYHUKAMU U3MyYeHWn (Janee - WCTOMHUKK
N3ry4eHnin 06LLEero NpUMEHeHNs).

B  HacToslwee BpemMs  3HAYMTENbHO  YBENWMYUUMOCHL  WCMOSb30BaHWe
paguoTenedoHOB U APYrUX  PaguovacTOTHbIX — U3NyYalowmx  YCTPOWUCTB,
pencteylowmx Ha yactotax ot 800 My go 6 Mu. 3Tn ycTponcTBa BO MHOMMX
Cryyasx UCrosb3yT MeToAbl MOAYNALMU C HEMOCTOSIHHONM ormbatoLLen, Hanpumep
TDMA.

Kpome anekTpomarHUTHOW 3Hepruv, reHepvpyemon HamepeHHo, Ha TC Takxe
BO3AEVCTBYIOT NapasuTHblE MU3My4YeHWs, CO3AaBaeMble TaKUMU UCTOYHUKAMMU, Kak
cBapoyHoe obopygoBaHve, TUPWUCTOPHbIE — PErynaTopbl,  JOMUHECLLEHTHbIE
WCTOYHMKM CBETa, NepekroyaTeny, KOMMyTUPYOLLME UHAYKTVBHbIE Harpy3ku 1 T.4.
BosperictBue paHHbix manydyeHun Ha TC nposBnsieTcs, Kak npaBumo, B Buae
KOHAYKTMBHBIX MoMex. MeToabl, ucnonb3yemble AN NpeaoTBpaLleHNs BIMSIHUS Ha
TC pagmo4acTOTHBIX 3MEKTPOMAarHUTHbIX nonew, OyayT, Kak npaBurio, Takxe
yMeHblaTh 3¢deKTbl BO3OENCTBMSA MApPa3UTHBIX M3MYYEHUA YKa3aHHbIX BbIlLe
NCTOYHMKOB.

OnekTpoMarH1THas obcTaHoBKa onpepgenseTcs HanpsKEHHOCTbIO
3MEKTPOMAarHUTHOTO MOSs (HanpsKEHHOCTbLIO Nons B BonbTax Ha metp). Cnegyet
YYUTbIBaTb, YTO ANt U3MEPEHMUST HAMPSDKEHHOCTM MNons HeobXxoauMo MpUMeHeHKe
CIMOXHBbIX M3MepuUTENbHbIX NPMOOPOB, a pacyeTbl HAMNPSHXKEHHOCTW  nomns
3aTpyaHEeHbl M3-3a BIMSHWUA OKPYXaloLyx npeametoB unm 6mmsoctu gpyrux TC,
KoTopble ByayT UcKaxaTb W/ OTPaXKaTb 3NEKTPOMarHUTHbIE BOSHbI.

5 CTeneHun XXeCcTKOCTU UCMNbITAaHUN

CTeneHun XeCTKOCTU UCNbITaHWI NpUBEAEHbI B Tabnuue 1.
Tabrmvua 1 - CTeneHn XecTKOCTU WCMbITaHWW, OTHOCSILLMECS K 3almTe oT
M3MyYEHUA WCTOYHMKOB OOLLErO MPUMEHEHMS!, LUGPOBLIX paguoTenedoHOB U
OPYrX paamnoYacTOTHBIX U3yYatoLyX YCTPOUCTB



CTteneHb XeCTKOCTU || HanpsikeHHOCTb uUcnbiTaTensHoro nons, B/m/ob
ncnblTaHWA (MkB/m)

1 1/120

2 3/130

3 10/140

4 30/150

) CneuuvanbHas

1) X - OoTKpbiTas cTeneHb XECTKOCTU MUCMbITaHUM, KoTopas MOXeT ObiTb
yCTaHOBMeEHa B cTaHgaptax Ha TC KOHKPETHOro Buaa W B TEXHUYECKUX
AokymeHTax Ha TC.

Mpy ycTaHoBneHun TpeboBaHUin nomexoycTonunBocTn TC KOHKpPETHOro BUAa B
OTAErbHbIX Yy4acTKkaX MOoSioCbl YacTOT MCMbITAHUA MOryT ObiTb MNMPUMEHEHbI
pasnnyHble CTEMEHN >KECTKOCTU WCMNbITaHWW. TexHW4eckne KoMUTEeTbl Mo
CTaHdapTu3auuv, paspabaTtbiBaloupe CcTaHgapTbl Ha NPOAYKUMIO, OOSDKHbI
YCTaHOBUTb OOLLy0 MOMOCY YacTOT UCMbITAHWN, @ Takke NPUMEHSEMbIE CTENEHU
ECTKOCTU WCMbITaHWA ANs Y4acTKOB MONocbl 4acToT. Pekomengauum ans
TEXHUYECKMX KOMUTETOB MO CTaHAapTM3auuu no BbIOOPY CTEMeHeln XeCTKOCTU
UCMbITaHWI NPUBEAEHbI B NPUIoXeHun E.

B Tabmmue 1 ycTaHOBMNEHbl  MapameTpbl  HampshkeHHOCTW  Nornst
HemogynvMpoBaHHoro cwurHana. [pyu ucnbiTaHuax TC  curHan JomkeH ObiTb
MOAYNMMPOBaH MO amnnuTyae npu mybuHe moaynsaumm 80% cuHycoupaanbHbIM
curHanom 4vactotoi 1 kI, Ans Toro 4ToObl BOCNPOU3BECTU pearibHble YCIOBUS
BO3JencTBma nomex (Cm. pucyHok 1). Metogbl ucnbiTaHWn - B COOTBETCTBUW C
pasgenom 8.

5.1 CteneHu XeCTKOCTU UCNbITAaHUN, OTHOCSALLUECS K
3awuTe OoT U3Ny4eHnin MICTOYHUKOB OOLEero NPUMeHeHUsA

McnbiTanusa, Kak npasumo, NposogaT BO Bcew nonoce yactot ot 80 go 1000
Mru.
MpymeyaHua

1 Metogbl ucnbitaHnn TC Ha yCTOMYMBOCTb K M3ITy4aeMOW 3rIeKTPOMarHUTHOMN
3Heprumn yctaHoBneHbl Takxke B FOCT 30804.4.6 npyMEHNTENBHO K YaCTOTaM HIDKe
80 My,

2 TexHuM4eckMMM KoMuTETaMM MO CTaHgapTusauuv, paspabaTbiBaloLmmm
CTaHdapTbl Ha  npoaykuuo, TpeboBaHMs 1 MeTodbl  UCMbITAHWR,
pernaMeHTVpoBaHHble HacToAwmMm cTaHgaptom un FOCT 30804.4.6, moryT ObiTb
yCTaHOBMEHbl AN YacTOT Hwxke U Bbiwe 80 My COOTBETCTBEHHO (CM. NPUMOXEHWE
F).

3 TexHM4eckuMnm KoMUTEeTaMM Mo CTaHgapTusauuv, paspabaTbiBaloLLmmm
CTaHOapTbl Ha MPOAYKLMIO, MOTYT ObITb YCTaHOBIEHbl anbTEPHATUBHBIE CXEMbI
MogynsLuu.

5.2 CteneHu XeCTKOCTU UCNbITAaHUN, OTHOCSALLUECS K
3awuTe oT usny4veHumn unudpoBbIX paguoTtenedoHOB U
APYIMX pagMo4acTOTHbIX U3Ny4YaloWwmX yCTPOUCTB



McnblTanns, kak npaBuo, NpoBoadAT B noriocax Yactot ot 800 go 960 My n ot
1,40061Ty.

YactoTbl WM yyacTKM 4acToT, BblOupaemble ana ucneitaHui  TC,
OrpaHMYMBalOT C  y4eToM paboumx 4acToT  OEUCTBYHOLLMX  NOABWKHbBIX
pagmoTenedoHOB 1 APYrnX paamnovacTOTHLIX UCTOYHUKOB M3nydeHui. lonyckaetcs
npoBedeHne ucnbiTaHUM He BO Bcer nomoce 4vactor oT 1,4 go 6 IMTu. lMpn
yCTaHOBMNEHNN TpeboBaHUi nomexoycTonumBocT TC KOHKpEeTHoro Buaa B
OTAEenbHbIX Yy4yacTkax Morfoc 4YacToT WCMbITaHUA MOryT ObiTb  MPUMEHEHBI
pasnuyHble CTENEHN XEeCTKOCTUN UCTbITaHWI.

Ecrm TC pomkHO cOOTBETCTBOBATb TONMbKO TPeOOBaHMSAM, YCTAHOBIEHHBIM B
KOHKPETHOM CTpaHe, nonoca 4vacTtot 1,4-6 Tu, B KOTOPOM NPOBOASAT UCMNbITAHUSA,
MOXET ObITb YMEHbLUEHA U OrpaHNYEHa 3HAYEHVUSMU MOSIOCHI YacTOoT, BblAENeHHOM
Ana  uMpoBbIX paguoTenedoHOB U APYrUX  PagvodacTOTHLIX WUCTOYHUKOB
W3My4yeHnin, NpUMEHSIEMbIX B [JaHHOMW CTpaHe. B atom cnyvae peweHue o
NpoOBEeOEHMN UCMBbITAaHWA B MOSIOCE YacTOT, MPEBbILLAIOLWEN BbIAEMNEHHYO MOrocy,
OOJIPKHO ObITb OTPaXXeHO B MPOTOKOJIE UCMbITAHWA.

Mpumeyanns

1 B npunoxeHuu A npuBedeHbl 00OCHOBaHUS Bbibopa MOAYNsLMM
CVHycoMaarnbHbIM CUrHAsIoM Npu UCTIbITAHUSIX, OTHOCSILLMXCS K ycToiumBocTv TC B
YCMOBUSAX ~ MOMEXO03MUCCUM  OT  UWPPOBLIX  paguoTenedoHOB U Apyrux
PafMoYacTOTHBIX UCTOYHUKOB U3ITyHEHUIA.

2 B npunoxeHun E npuBegeHbl pekoMeHaaumm Ans TEXHUYECKUX KOMUTETOB MO
CTaHdapTu3auum, paspabarbiBalolmx CTaHAapTbl Ha MPoOAyKUWio, No BblOopy
CTENEHEN XXeCTKOCTU UCMbITAHUN.

3 lMorockbl 4acTOT UCMbITAHWI, yKasaHHble B Tabrmue 1, BkmoyawT B cebs
norocsl, BolaensemMble Ans LMdpoBbIX pagmoTenedoHoB (CM. npurnoxerne G).

4 Ha vactotax csbiwe 800 My onacHOCTb HapyLleHus yHKLMoHupoBaHusa TC
npu BO3OENCTBUAM SNIEKTPOMArHUTHbIX MOMEN CBsi3aHa, MaBHbIM 06pa3oM, C
paguoTenedoHHbIMA - cucTeMaMn 1M OPYrMMKA  HaMepeHHO  U3IyYaloLmmMm
pagMoyvacTOTHBIMU ~ UCTOYHUKaMK,  UMEOWMMM  MOLLHOCTb,  SKBUBAEHTHYHO
MOLLHOCTU papuoTenedoHHbIX cucTem. [pyrve cuctembl, paboTaroume Ha
yactotax cebiwe 800 My, Hanpumep nokanbHble CeTW, WUCNonb3ylLlme
paguocpeacTtBa Ha vactotax 2,4 [Ty wnm Bbile, MMET B OCHOBHOM KpainHe
Manyl MOLUHOCTb (kak npasurio, meHee 100 MBT) n mosaTomy MarnoBeposTHO,
4YTODObI OHM BbI3bIBanM Cepbe3Hble NPobiEMbI.

6 UcnbiTaTenbHOe obopyaoBaHue



Ona  wucnbitaHmn TC Ha yCTOMMMBOCTb K pPagMo4acTOTHOMY MOS0
peKoOMeHAYIOTCS criegytoLme cpeacTsa UCTbITaHWIA:

- De3axoBas kamepa, pa3mepbl KOTOPOW AOSDKHbI 06ecnevnTb A0CTaTOvHYH
obracTb 0OAHOPOAHOIO MOMsA NPUMEHUTENBHO K UcnbiTyeMbiM TC. [nst nogasneHus
OTpaxeHui B Nonybe3axoBbiX kamepax MOryT 6biTb NPUMEHEHbI JOMOMHUTENbHbIE
norroLiaroLme maTepuarnsl;

- rnomexonogaBnslowme UnbTpbl, KOTOpble He [OIkHbl  Bbl3biBaTb
PEe30HaHCHbIX ABIIEHNA B COEQUHUTENbHBIX MUHUSX;

- reHepatop(bl) pagMoYacTOTHbIX CUrHaNoB, obecnevmBatoLLmi(e) nepekpbiTue
nornockl YacToT, MPEACTABMALEN UHTEPEC, N aMNIMTYAHYHO MOOYNALMIO CUrHana
CVHycouaanbHbIM HanpsbkeHneM vacTtoton 1 kl'u npu rny6uHe mogynauum 80%.
leHepaTop(bl) AOMKEH(HbI) WMETb BO3MOXHOCTb MNEpPecTPOMKM 4acToTbl B

aBTOMAaTUYECKOM PEXMME CO CKopocTbio He Gonee 1,5:10-3 pekan/c. B cnydae
NPUMEHEHUS]  PagMOYaCTOTHbIX CUHTE3aTOpPOB [JoikHa ObiTb  obecneveHa
nporpaMMupyemasi LiaroBasi NepecTporika 4acToTbl C YCTaHOBMEHWEM YaCTOTHO-
3aBMCMMOIO Luara NEpPecTPOrKN 1N BO3MOXHOCTLIO 3a4EpXKM Ha Kaaon vacToTe.
leHepaTop(bl) AorkeH(Hbl) ObITb 060OpyAOBaHbI PYYHON MEPECTPOVKOM 4acTOTbl,
amnmMTyabl curHana v rnybmHsl MogynaLun.

Mpn  HeoGxogumoCTM  ONS  MUCKMKOYEHMS]  BO3OEWCTBMS  FapMOHMK
pagMo4acTOTHOTO CUrHama Ha UCNbITyemble  pagvonpuemMHble  YCTponCTBa
NPUMEHSIOT UNbTPbI HU3KUX YACTOT UM NOSIOCOBbIE MNbTPbI;

- YCUNUTENM MOLLHOCTW, MpeaHa3HavyeHHble ANt YCUNEHUs pagamnmodacToTHOro
curHana (HeMoZyrnMpoBaHHOIO W MOAYMMPOBAHHOMO) M obecneveHus co3gaHus
M3ryyarolien aHTEHHOW WCNbITATeNbHOrO Monsi HeobXOAMMOW HanpPsSXKEHHOCTW.
YpoBeHb TapMOHWK, BHOCUMbIX YCWUNWTENEM MOLLHOCTW, OOMKEeH ObiTb Takum,
yToObl Ha KaXgoW YacToTe rapMOHUKM TMOOON  WU3MEPEHHBIA  YPOBEHb
HanpsPKeHHOCTU MoMs B MIOCKOCTU OAHOPOAHOIO nons 6bin No kparHel Mepe Ha 6
OB Hwke HanpsXXeHHOCTW NOnA OCHOBHOWM COCTaBnsAoLen (CM. npunoxenne D);

- uM3nyyawwwe  aHTeHHbl  (CM.  npunoxeHne  B):  BukoHuyeckue,
rfioronepyoguyeckne pynopHble Unn Apyrme aHTEHHbl C NIMHEMHOW nonspusauuven,
COOTBETCTBYHOLLME TPEOOBAHNAM K MOSIOCE YacTOT MUCTbITAHWUIA;

- W30TPOMHas aHTeHHa (OaTyuk) ONs M3MEpPEeHUst HanpskeHHOCTWU Mons,
BKMovawLaa B ceba ycunutenb M 3NeKTPOHHO-ONTMYECKUI npeobpasoBaTerb,
obnagarolme AOCTaTOMHOW YCTOMYMBOCTBLIO K BO3AENCTBUIO N3MEPSIEMOrO Mors, a
TakXe BOJIOKOHHO-ONTMYECKAst JIMHUSI NSt CBSI3N C MHAMKATOPOM, YCTaHOBMEHHbLIM
BHEe 06e39x0BON Kamepbl (MpU COOTBETCTBYIOLMX 3KPAHMPOBaHUN U unbTpaLmmn
MOXET ObITb MCMOMNb30BaHa kabenbHasa MMHUS);

- BCromoraTernbHoe o6opygoBaHWe Afs pervcTpauvMu MOLWHOCTWM curHana,
obecneymnBatoLle Co3gaHNe UCTBbITATENBHOMO NOMA 3aAaHHOW HanpsPKEHHOCTU, U
ONs ynpaBreHusi co3gaHUeM ykasaHHOro Moss B npouecce ucnblitaHuii. Ocoboe
BHUMaHWe [O/PKHO ObiTb  yaeneHo obecneyvyeHuto  MOMEXOYCTOMYMBOCTMU
BCroMoraTernsHOro 06opyAoBaHus, MPUMEHSIEMOTO NPU UCTILITAHUSIX.

6.1 UcnbiTaTenbHas ycTaHOBKA

YuutbiBasi 3HAYUTENbHYO HAaMPSHKEHHOCTbL TEHEPUPYEMOrO WCMbITATENbHOIO
nons, UCNbITaHUs OOSDKHbI MPOBOAUTLCS B 3KPAHUPOBAHHOM MOMELLEHUN, C TEM
4YTOObl WCKMKOYMTL MoMexu paguocnyx0am. Kpome Toro, 3sKpaHMpOBaHHOE
noMelLeHne MOo3BOSMSIET  UCKMOYMUTL  BIAUSIHUE  UCMbITATENbHOrO Mons  Ha
BCcnomoraTenbHoe obopygoBaHue, YduTbiBasl, 4YTO OonblMHCTBO 06pa3uoB
obopynoBaHusa onst cbopa, percTpauum n otobpaxeHns pesynsTaTtoB U3MepeHui
BOCMPUMMYMBO K BHELLHEMY MOS0, FEHEPUPYEMOMY B MPOLLECCE WUCMbITAHUN Ha
NMoMexoycTonumBocTb.  [dormkHbl  OblTb  MPUHATBI  Mepbl MO dmnbTpaumm
KOHOYKTMBHBIX MOMEX B COEOQUHUTENbHbIX Kabernsix, BXOAALWMX B 3KpaHMPOBaHHOE
NMOMELLIEHME W BbIXOASALWMX U3 3KPAHUPOBAHHOTO NOMELLEHUSI.

MpegnoytutenbHass UCMbITaTenbHas  yCTaHOBKa  BkMoYaeT B cebs
3KPaHUPOBAHHOE MOMELLEHNE, BHYTPEHHWE MOBEPXHOCTU KOTOPOro MOKPbIThI
pagnonornoLaLMM MaTepuarnom, pasMmepamim, No3sonalowmmMmn pasmectnts MTC
n obecneynTb COOTBETCTBYHOLLEE YNPABIIEHNE HANPSKEHHOCTBI UCMbITATENBHOIO
nons. LlenecoobpasHo npumeHsiTb 6e33xoBble kaMepbl UMM MOAMMMLNPOBaHHbIE
nony6e3axoBble kamepbl. B npucoeguHEHHbIX OOMONHUTENbHBLIX SKPaHUPOBaHHbIX
NoMeLLEeHNAX [OoikHO ObiTb  pa3melleHo obopyaoBaHve, obecneymBatoLlee
reHepMpoBaHUE BbICOKOYACTOTHBLIX CUrHAroB, NPOBEAEHNE U3MEPEHUIA U KOHTPOIb
dyHKLmoHMpoBaHua NTC (cM. pucyHok 2).

Be3axoBble kamepbl MeHee 3EKTUBHBI HA HU3KMX YacToTax. B cBA3n ¢ aTum
ocoboe BHUMaHME [JOMIMKHO ObITb yaeneHo obecneyeHnto OOHOPOL4HOCTU
UCMbITAaTENBHOrO NMOMSA Ha HU3KMX YacToTax. [omnonHuTenbHble pekoMeHaauum no
MCMonb30BaHMi0 6€33X0BLIX Kamep NpuBeLeHb! B NpuroxeHun C.

6.2 KannbpoBka ucnbiTaTenNnbHOro nons






Llenb kanubpoBku 3aknodaeTcs B TOM, YTOObl O4HOPOAHOCTL MCMbITaTENbHOIO
3NeKTpoOMarHUTHOro nons, BosgencTeytolwero Ha UTC, Bbina gocTaTtodHon Ans
obecneyeHusi 4OCTOBEPHOCTM Pe3yrbTaToB UCMbITAHUNA.

HacTtosiumii cTaHgapT OCHOBLIBAETCS Ha NMPUMMEHEHMWN KOHLLENUMKU "NocKOCTH
ogHopogHoro nomns" (cM. pucyHku 3 u 4), KoTopasi npeactaBnseTr cobow
TMNOTETUYECKYD  BEPTMKAarNbHYd  MNMOCKOCTb, Ha  KOTOPOW  OTKIIOHEHWSA
HanNpPsPKEHHOCTU UCNbITATENbHOMO 3NEKTPOMAarHUTHOrO Monst OT YCTaHOBMEHHOIO
3Ha4YeHMs HaXo4ATCs B 3afaHHbIX Npegenax.

Mpyn kanuGpoBke nons AomkHa ObiTb MPOAEMOHCTPUMPOBAHA CMNOCOBGHOCTb
UCMbITAaTENbHON YCTAHOBKM W UCMbITaTenbHOro 06opyaoBaHWA reHepvpoBaTb
ucnbiTaTenbHOe MNofe C  YCTAHOBIIEHHOW HAMPSXEHHOCTbHO B MIIOCKOCTU
ogHopogHoro  nons. OAHOBPEMEHHO  MOMy4alT  COBOKYMHOCTb  3HAYEHUN
napameTpoB MCMblTaTeNbHOro 060pyA0BaHMA, NO3BOMSIOLLMX MPOBECTN UCTbITAHWA
TC Ha nomexoycTonumBocTb. KanmbpoBky cuuTaioT gencteutensHon anda UTC
BCEX BWOOB, CTOPOHbI KOTOPbIX, MOABEpPraemble BO3OENCTBUIO WUCMbITATENbHOIO
nonsa (BKMOYasa coefuHUTENbHblE Kaberm), MoryT ObiTb MOMHOCTLIO MOKPbIThI
MSIOCKOCTbI OAHOPOAHOIO MOsis.

KannbpoBky mcnbiTatensHoro nons nposogsaT B otcytcteme UTC. Mogynauwmio
curHara B npouecce KanmbpoBKM HE MPUMEHSIIOT, YTOObI 06ecnevnTb NpaBuUbHbIE
NnoKasaHns M3MEpUTENbHOM aHTeHHbl (Jartuuka). MNpu karmbpoBke onpenenstoT
33aBMCYMOCTb MEXOY HanpshKeHHOCTbK UCMBITATENBHOIO MOMst B MMAOCKOCTU
OQHOPOAHOrO MOJISt U MOLLHOCTbLIO CUrHarna, No4aBaemMoro Ha U3nyyaroLLyo aHTEHHY.
B npouecce ncnbiTaHU 3HA4YeHWE MOLLUHOCTM CUrHana, KOTOpbI AOIKeH ObiTb
NofaH Ha M3NyYaloLLyl0 aHTEHHY Ha KaXOoW YacToTe UCMbITaHWI, pacCYUTLIBAKOT C
UCMOMb30BaHNEM 3TOW 3aBUCMMOCTM U  3HAYEHUI  HaNPsPKEHHOCTM  MOns,
COOTBETCTBYIOLLUMX YCTAHOBMEHHOW CTEMEHU XECTKOCTU MchbiTaHuA. Kanmbposka
nons OencTBuTENbHA MPWU YCMOBUM WOEHTUYHOCTU MapaMeTpoB UCMbITaTENbHOW
YCTaHOBKM nNpu KarmbpoBke nons u npoBegeHun wucnbitaHun TC. [MoaTtomy
3Ha4YeHUs1 NapaMeTpoB MCMbITATENbHON YCTAHOBKM (OTHOCSALLMXCS K U3MyvaroLLen
aHTEHHe, YCUIMTENMI, AOMOSHUTENBbHBIM MOMMOWALMM MaTepuanam, kKabernsim)
[OImkHbl  ObITb  3adwmKcMpoBaHbl. BawHO 3admkcupoBaTh TOYHBLIE MOMOXEHUSI
N3Ny4arLLmX aHTEHH M kabenel (HackomnbKo 3TO MPaKTUYECKU BO3MOXHO). [lpn
NpoBeAEHNUN NCMbITAHUA @aHTEHHbI 1 Kabenu omkHbI ObITb pas3MeLLEHbI Tak Xe, Kak
M npu KannmbpoBke nomnsl. He3HauuTenbHble WX CMELUEHUS OKa3blBatoT
CYLLECTBEHHOE BIUSIHWNE Ha UCMbITaTeNbHOE Morse.

MonHas kanMbpoBka UCNbITAaTENBHOMO MOSSt AOSPKHA NPOBOAUTLCHA OOUH pa3 B
rog, a Takke npu Kaxkaom BHECEHMM W3MeHeHWIn B KoHdwmrypauuto 6e33xoBoi
Kamepbl (MepemMeLleHur pagvonorowaoLLEro MaTepuana, U3MeHeHUM cocTaea
obopynoBanus 1 T.4.). MNMepen Kaxaon rpynnomn ncneliTaHuiA Heo6xoaANMO NPOBOAUTL
NpoBepKy KannbpoBKM UCMbITATENbLHOMO Norst (CM. pasaen 8).

Manyyalollylo aHTeHHy pasMeLwaT Ha Takom pacctosHum ot UTC, 4Tobbl
kanmbpyemas MrockoCTb OOHOPOAHOrO MOfA HaxoAwurnacb B [NIABHOM JlenecTke
Ouarpammbl HanpaBfeHHOCTU aHTEHHbl. AHTEHHa ANs U3MEPEHUSA HanPsHKEHHOCTU
nons JoibkHa OblTb pacnoriokeHa Ha pacCTOsiHAM He MeHee 1 M OT manyvaroLlen
aHTeHHbl. [lpeanovTuTenbHOE paccTosAHWEe MeXay W3nyvalowWwen aHTEHHOW W
NIIOCKOCTbI0 OAHOPOAHOIO MOsIs AOMKHO ObITh 3 M. OTO pacCTosiHME OTCYUTbIBAOT
OT LEeHTpa OWKOHMYECKOW aHTEeHHbl, KOHLia JIoronepuoaMveckon aHTeHHbl W
NIOCKOCTM pacKpbiBa PYNOPHOW WM BOMHOBOOHOW aHTEHHbI. PaccTosiHne mexay
U3ry4aroLLien aHTEHHOM U NIOCKOCTbI0 OAHOPOAHOrO MONs AOMMKHO ObITh yKa3aHo B
npoTokone wucnbiTaHn. B crnyvyae pacxoxoeHnnd pesynbTaToB  MCMbITAHWUNA,
MOMyYEHHbIX MPW PasNMYHbIX PAaCCTOSHUAX MEXOY W3MyvalLlen aHTEeHHON W
NMOCKOCTbD OAHOPOAHOrO MOMS, NPEUMYLLECTBO UMEKOT pes3yrnbTaTbl UCMbITaHWN,
NOryY€HHbIE NPU PacCTOSAHUN 3 M.

Pa3mepbl NnockocTy 0gHOPOAHOrO Nofs AOIMKHbI ObITh MO MeHbLen mepe 1,5:x
1,5 M, 3a ucknmodeHnem cnydaes, korga UTC n coeguHuTenbHble kKabenn moryT
ObITb MONHOCTBIO "OCBELLEHbI" MPU UCMOMNb30BaHUM NIIOCKOCTM OAHOPOLHOrO Nons
MEHbLLMX pa3MepoB. MuHUManbHble pas3mepbl MIIOCKOCTU OO4HOPOZHOrO Mnons
norkHbl 6bITb 0,5 0,5 M.

Jlnuesas ctopoHa NTC, nogBepraemoro Bo3AenNCTBUIO UCTbITAaTENBHOMO Mons,
[OImKHa coBMagatb C MIIOCKOCTbK OAHOPOAHOrO Mons (CM. pUCYHKM 5 n 6).
YuutbiBass HEBO3MOXHOCTb CO34aHUsi OOHOPOAHOrO UCMbITaTENbHOrO Mons B
HenocpeaCcTBEHHON GNM30CTU K NNACTUMHE 3a3eMIIEHUS], HWKHUI Kpar MIIoCKOCTU
OOHOPOAHOrO MOrist AOIMKEH HAXOAUTLCS Ha BblcoTe He MeHee 0,8 M Hag NNacTUHON
3asemneHus. Mo BoamoxHocTn N TC pasmeLaoT Ha 9TOW BbiCOTeE.

[Ons  yCTaHOBMNEHMA XECTKOCTM WUCMbiTaHun B cnydae, ecrm UTC u
coefuHUTENbHbIE kKabenu pa3meLleHbl He Ha BbicoTe 0,8 M, a B HENoCpeaCTBEHHON
OnM30CTU K NNacTUHE 3a3eMIIEHUs, @ Takxke B Crydae, ecnv pa3mepbl CTOPOHbI
WTC npeBbliwatoT 1,5x 1,5 M, HaNps»KEHHOCTb UCMbITATENBHOIO Moss JoIbkHA ObITh
[OMNOSHUTENBHO 3admKCUpoBaHa B YETbIPEX TOYKaX NIIOCKOCTM O4HOPOAHOrO Mons:
Ha BbicoTe 0,4 M Hag NNacTMHOW 3a3eMrieHUst U B To4kax, COBMagallmx C
MaKCUMarnbHbIMX BbICOTOA W MonepeyHsiMu  pasmepamn UTC. Pesynbrathl



[OMNOSNHUTENBHBIX M3MEPEHUI YKa3bIBalOT B MPOTOKOME UCMbITaHWNA.

M3-3a oTpakeHWn OT nora B Monybe3ax0BOM Kamepe TPyoHO YCTaHOBUTb
OQHOPOAHOE MCMbITATeNbHOE Mnone BONM3n MracTuHbl 3a3emnenus. [na pelieHusi
3TOM npobrieMbl pasmeliaT Ha NnacTMHe 3a3eMIeHVs  LOMNONMHUTENMbHbIN
pagvonornoLwalLmMi Matepman (CM. PUCYHOK 2).

M3mepeHne HanpspkeHHOCTM NOns B MIOCKOCTU OAHOPOAHOIO Mosi MPOBOAST B
TOYKax U3MEPUTENLHON CETKW, Pa3HECEHHbIX ApYr OT Apyra Ha paccTtosHue 0,5 m
(cM. pucyHok 4, npeacTtaBnslowmMii cobo NpUMeEp MIIOCKOCTU OAHOPOLHOMo Nnons
pasmepamn 1,5x 1,5 m). VcnelTatensHoe norne cyvTalT OOHOPOAHbLIM, €CIU €ro
HanpsPKeHHOCTb, M3MepsieMas B MIIOCKOCTM ogHopoaHoro nons  ansa  75%
noBepxHOCTM (Hanmpumep, B 12 Todkax wusMepeHnss m3 16 [ns  MIOCKOCTH
ogHopoaHoro nonst pasmepamu 1,5x 1,5 M), Haxogutcs B npegenax ot 0 b go
nmoc 6 b ot 3agaHHOro 3HayeHusi. [ns MUHUMAnNbHbIX pPa3MepoB MITOCKOCTH
opHopoaHoro nons 0,5x 0,5 M OTKMOHEHUST U3MEPEHHOW HanpseHHOCTU Mons B
YeTblpex TOYKax KanMbpoBOYHOM CETKM OT 3aJaHHOW BENMYMHBLI OOIDKHbI ObiTb B
yKa3aHHbIX BbILLE Npegenax.

MpumevaHre - B npepenax yka3aHHbIX OTKIOHEHWA AONst PasfMyHbIX 4acToT
MOIyT HaxoOuTbCS pe3ynbTaTbl U3MEPEHWI, MOSYyYEHHbIE B Pa3fMYHbIX TOYKaXxX
N3MEpPUTESNIbHON CETKM.

OTknoHeHre ot 0 go nmoc 6 b ycTaHOBMEHO C TeM, YTobbl HanpsiKeHHOCTb
nons He Obina HWXe HOMWHanbHOW. 3HaveHve 6 OB BbIOpaHO Kak MWHUMArbHO
OOCTMXUMOE ANt NPaKTUYECKM NPUMEHSIEMbIX CPeaCTB UCTbITaHWN.

Ha yacTtotax mucnbiTaHuii meHee 1 I'TU gonyckaloT OTKIoHeHWe G6onee nmtoc 6
nb, Ho He Gonee nntoc 10 gb Ana 3% 4acToT, NpPoBepsiEMbIX MPU UCMbITAHUSIX
(oTknoHeHne meHee 0 ob He pgonyckatoT). [py 3TOM 3HAYEHUsT OTKITOHEHWUIA AOMMKHbI
ObITb OTpaXeHbl B MPOTOKONE UCMbITaHWA. B cnyyae pacxoxaoeHui pesynbtaToB
UCNbITaHWN, MOMYyYEHHbIX MPW PasnMYHbIX OTKMOHEHUSAX HanpsXeHHOCTW nons,
NPenMyLLECTBO UMEIT pe3ynbTaTbl UCMbITaHUA, NOMYyYEHHbIE NPU OTKIOHEHUAX OT
0 go nntoc 6 Ab.

B cnyyae ecrm nwmuesasa ctopoHa WTC, nogsepraemas BO3OENCTBUIO
ucnblTatenbHoro nonsi, uvmeet pasmepbl Gonee 1,5x1,5 M M MeTog nNOMHOro
obnyyenna (cm. 3.9) (npegnouTuTenbHbIM MeTon O0OnydeHus) He MOXeT ObITb
NPUMEHEH U13-3a OTCYTCTBUS MIIOCKOCTW OAHOPOLHONO MONs A0CTaTOYHbIX
pasmepoB, UTC ob6ny4aloT B cCepuum WUCMbITAHWA C MPUMEHEHVEM MeToda
YaCTUYHOro OB IyYeHS.

[ns npumeHeHns meToga YacTUYHOro obnyyeHus:

- KarnMbpoBKY UCMbITATENBHOMO MOMs AOMYCKaeTCs NPOBOAUTbL MPW PasfnyHbIX
MONOXEHNAX M3NyYaloLe aHTEHHbl, C TeM 4TOObI O0GecneynTb MOKpbITME BCEW
nvmueBon nosepxHocTn UTC nrocKoCcTblo OAHOPOLHOIO NOMs B CEPUU UCTbITAHUN.
Wcnbitanna UTC B aTom cnyyae crnegyeT nNpoBOAMTb MpU MOCreaoBaTerlbHOM
pPacnoNIOKEHNN aHTEHHbI B KaXKOOM M3 3TUX MOMNOXEHWUI;

- UTC ponyckaeTcs nepemelatb Npu UCMbITAHUSIX TaK, YTOObI Kaxaasi YacTb
€ro NMULIEBOV MOBEPXHOCTU Haxoaunachb B npegenax niockocTu OgHOPOAHOrO Nnons
BO BpEMS, Kak MUHUMYM, OQHOTO U3 UCMbITAaHWUNA.

MpyMeyaHue - Mpy pa3meLLeHN aHTEHHbI B KaXKOOM M3 BblIGpaHHbIX MOMOXEHWUI
porkHa ObITb MpoBeAeHa NonHas KanuMbpoBKa UCMbITATENbHOrO NOris.

TpeboBaHUsi K MNMOCKOCTM OOHOPOAHOIO MOMst U MPUMEHMMOCTU METOAOB
NONHOro o6MyYeHUsi, YaCTUYHOrO Obny4YeHnst U HE3aBUCUMbIX OKOH MpUBEAEHbI B
Tabnvue 2.

Tabmmua 2 - TpebGoBaHUsi K MIIOCKOCTU OZHOPOAHOMO Mofs M MPUMEHUMOCTU
METOA,0B NOMHOro 06y4eHUs, YaCTUYHOTO 0BY4EHNS 1 HE3ABUCHMMbIX OKOH



YacTtoTa
ncnblTaHWA

TpeboBaHWsA Kk pasamepam v kanmbpoBKe NIIOCKOCTM OAHOPOLHOIO

nonsa

JlnueBas NTC
NONHOCTbHO NoKpbITa
MMOCKOCTbIO OAHOPOAHOMO Mons
(MpeonoYTUTENbHbLIN MeTon
MOHOro 00 ny4YeHNs )

CTOpoHa

JlnueBasa ctopoHa WUTC He
MoKpbITa NONHOCTbHO
NMOCKOCTbIO OOHOPOAHOTO
nons (anbTepHaTMBHbIE
mMeToabl YacTUYHOro
obnyvyeHuss 1 He3aBUCUMbIX
OKOH)

Menee 1Ty,

MuHMManbHble pasmepbl
NIOCKOCTM OAHOPOAHOro Mnons
0OIMKHbI 6bITh 0,5::0,5 M.

Paamepbl NSIOCKOCTU
0OHOPOAHOro nons
onpeadensitoTCs  YMCIIOM  Touek
KarnmbpoBOYHOM CEeTKM,
OTCTOALMX Apyr oT apyra Ha 0,5
M (T.e. gomkHbl ObITh: 0,5:0,5
M; 0,5x1,0m; 1,0x1,0 M T.40.).

[Ona nnockoctM 0OQHOPOOHOro
nons pasmepamn 6onee 0,5x0,5
M HanpspkeHHOCTb nons B 75%
To4ekK N3MEpPEHNss  OOJbKHA
HaxoOUTbLCS B YCTaHOBIEHHbIX
npegenax. Ona MNAOCKOCTU
OOHOPOAHOrO Mons pasmepamu
0,5 0,5 M HaNpsXXeHHOCTb Mons
BO BCEX TOYKax W3MepeHus
[orKHa HaxoauTbCs B
YCTaHOBMNEHHbIX Npeaenax

MpumeHstoT
YacTUYHOro 0B nyyeHus.

meToq

MuHUMarnbHble pa3mepbl
NrocKoCcTV 0AHOPOAHOrO Mons
JOmKHbl ObITb 1,52 1,5 M.

Pa3mepbl NSIOCKOCTH
0OOHOPOAHOro nons
onpeaenstoTcs YMCIIoOM TOYEK
KanMb poBOYHON CeTKM,
OTCTOALMX Apyr OT Apyra Ha
0,5 ™M (T.e. AOMKHbI ObITL: 1,5
=1,5M; 1,5x2,0Mm; 2,0x2,0m
nT.a.).

HanpspkeHHocTs  nons 75%
TOYEK UM3MEpPeHVs  [oSbkHa
Haxo4WTbCS B YCTAHOBMEHHbIX
npeaenax

Cebiwe 11Ty

MuHMManbHble pasmepbl
NOCKOCTM OOHOPOAHOro Mons
0OIMKHbI 6bITb 0,5::0,5 M.

Paamepbl NSIOCKOCTU
0OHOPOAHOro nons
onpedensitoTCs  4YMCIIOM  Touek
KarnmbpoBOYHOM CEeTKM,
OTCTOALMX Apyr oT apyra Ha 0,5
M (T.e. gomkHbl ObITh: 0,5 0,5
M; 0,5x1,0m; 1,0x1,0 M T.8.).

[Ona nnockoctM OOHOPOOHOro
nons pasmepamu 6onee 0,5 0,5
M HanpsbkeHHocTb nond  75%
Toyek M3MEpPEeHNst  OOoJSbKkHa
HaxoQMTbCS B YCTaHOBIEHHbIX
npegenax. Ona MIOCKOCTU
OOHOPOAHOrO MONs pasmepamu
0,5:x0,5 M HanpsHPKEHHOCTL MonA
BO BCEX To4ykax W3MepeHust
[OoIpKHa HaxoauUTbCA B
YCTaHOBMEHHbIX Npeaenax

ﬂpMMeHﬂ}OT MeToabl
YaCTU4YHOro O6ﬂyHeHMF| n
He3aBUCUMbIX OKOH.

Mpn npumeHeHWn meToda
YacTUYHOro 06 nyyeHus:

- MWHUMarbHble  pasmepbl
NrocKoCTV 0A4HOPOAHOrO Mons
JOmKHbl ObITb 1,52 1,5 M;

- pa3mepbl NroCKOCTU
0HOPOHOrO nons
onpeaensalTca YUCIOM Todek
KarnMbpoBOYHON CeTKM,

OTCTOALMX Apyr OT Apyra Ha
0,5 m (T.e. pomkHbI 6bITE: 1,5
=1,5M; 1,5x2,0Mm; 2,0x2,0m
nT.Aa.);

- HanpsbkeHHocTb nonsa 75%
TOYEK UM3MEpPeHVs  [oSbkHa
Haxo4WTbCS B YCTAHOBIEHHbIX
npegenax.

Mpn npvmeHeHWn MeToAa
HEe3aBNCKMMbIX OKOH pa3smep
OKHa gorpkeH 6bITh 0,5 0,5 m
(cMm. npunoxexue H)




Ecrm B nonoce 4actor or 1 go 6 [Tu TpeboBaHMss K OQHOPOAHOCTU
UCMbITATENbHOMO MOMS, YCTAHOBIEHHble B HacTosWeM pasgerne, MoryT ObiTb
BbIMOMHEHbI TOMBKO HA YacToTax He Bbille KOHKPETHOW 4acToTbl, Hanpumep, ecnv
LLMPUHA AuarpaMMbl HanpaBrieHHOCTW M3Iyyalolelt aHTeHHbl HedocTaToyHa AN
obny4eHns Bcen nosepxHocTn UTC, To ona 6onee BbICOKMX YaCTOT NMPUMEHSAIOT
MeTOopq, HE3aBMUCUMMbIX OKOH MO MPUIIoXeHuto H.

KanmbpoeBky nona B 6e33x0BbiIXx WM Monybe3axoBbiX Kamepax cregyet
NpOBOAWTb C MOMOLLBIO U3MEPUTESTIbHON YCTaHOBKM, MPUBEAEHHOW Ha PUCYHKe 7.
KannbpoBky Bcerga crnefyeT NpoBOAUTb NPV HEMOLYNMPOBAHHOW HECYLLIEW Ans
rOPU3OHTANbHONM W BEpPTMKaNbHOW MONApu3aumi  UCMbITaTenbHOro nond B
COOTBETCTBUM CO 3HAYEHMEM LLara U3MEHEHNS1 YacTOThl, yYka3aHHbIM B pa3gene 8.
3HayeHve HaNpPsXXEHHOCTM NOMns Npy KanmbpoBKe JOIMKHO ObITh NO KpanHen mMepe B
1,8 pasa 6onbLue 3HAYEHUsT HANPSPKEHHOCTU MONSI, KOTOpoe OyaeT BO34ENCTBOBATb
Ha TC npu npoBeoeHWM UCMbITaHWW, 4YTOObI O0bGecneynTe MpOoXOoXaeHvne 4vepes
YCUNUTENN MOLYIMPOBAHHOIMO CUrHara B OTCYTCTBUE HACLILLEHUS.

Ecnm  0603HauMTb  HanmpsbkeHHOCTb  nons  npu  Kanubpoeke &., To

HanpshHKeHHOCTb UCTbITATEeNLHOrO Nonsa &y He AorpkHa npesbiwats &, /18,

MpumMeyaHme - MoryT 6bITb MCMOMb30BaHb! Apyrie METOAblI NpedoTBpaLLEeHNs
HaCbILLEHWS.

Hwxe npuBepeHbl ABa pasHblX MeToda KanmbpoBKM WUCMbITATENbHOTO Mors.
MN3mepuTenbHasa ceTka, CocTosiwas 13 16 ToYek n3MepeHus (pasmepbl MIiocKocTy
ogHopogHoro nona  1,5x1,5 M) paccmoTpeHa B KkadecTBe npumepa. [lpu
NpaBuiIbHOM NpuMeHeHun oba MeToga oGecnedrBaloT O4MHAKOBYIO OAHOPOOHOCTb
UCMbITATENbLHOro Nors.

6.2.1 MeToa KanMbOpPOBKMX NPU NOCTOSIHHOW HaNpsAXXeHHOCTU Nnons

MoCTOSAHHYIO HaNMPSYKEHHOCTb UCMbITATENBHOTO NONS B NIIOCKOCTN OAHOPOAHOIO
nons ycTaHaBnMBaKwT C WCMOMNb30BaHWMEM KanMbpoBaHHOM WU3MEpPUTENBHOWN
aHTEeHHbI (OaT4MKa) NocrefoBaTeNnbLHO Ha KaKaon N3 4acToT B Kaaow m3 16 Touek
U3MEPUTENBLHON CETKM (CM. PUCYHOK 4), MCMONb3yd 3HA4YeHue LWara 4acToThl,
yKa3aHHoe B pasfere 8, nyTem perynmpoBaHusi MOLWHOCTW curHana, nogaBaemoro
Ha M3My4aloLLyo aHTEHHY.

MolHOCTb curHana, NogaBaeMoro Ha M3nyqatollyld aHTEeHHY, U3MEepsloT C
NMOMOLLLI0 YCTAHOBKM MO PUCYHKY 7. KannmbpoBKy NpoBOAAT NpW rOPU3OHTarNbHOM U
BEPTMKamnbLHOMW MOMsSipU3aumMn  UCMNbITAaTeNbHOro nons. 3HavyeHns nogaBaemon
MoLLHocTH, B AB (MBT), pervctpupytoT B 16 TO4Kax nsmepeHust.

Mpouenypa kanMb poBKU 3aKIKOYAETCA B CNEAYHOLLEM:

a) aHTEeHHy (AaT4mK) ANg M3MepeHnst HanpsXXeHHOCTU Noss pasmeLLaloT B O4HOM
m3 16 TOYEeK WU3MEpPUTENbHOW CETKM (CM. PUCYHOK 4) U ycTaHaBnvBaloT
MWHUMArbHYIO  4acTOTy  MCMbITATENbHOrO CUrHanma B Mofoce  4acTor,
YCTaHOBMNEHHON ANS UCNbITaHui (Hanpumep, 80 MI);

b) nopalT Ha wu3nyyaloLWyl aHTEeHHy CurHam TakoW MOLLHOCTH, 4TOoObI
nory4yeHHasi HanpsXXeHHOCTb Mons Obina paBHa TPebyemMon HanPsHPKEHHOCTM Nons

npv kanmbposke X, .
3HayeHvie nogaBaeMow MOLLHOCTU PEMUCTPUPYIOT;

C) yBenMuMBalT 4acToTy MCMbITaTeNbHOrO curHama reHepatopa Ha 1%
npenblayLLero 3Ha4eH sl 4acToThbl;

d) NOBTOPSIOT Wark No nepedyncrieHnsm b) n ¢) oo Tex nop, Noka criegyowas
4YacToTa He MPEBbLICUT BEPXHEr0 3HAYEHMS MOSOChl YacTOT, YCTAHOBMEHHOW Ans
ucnbiTaHMn. 3atem NOBTOPSIOT Npoueaypy Lara no nepeymcneHuo b) Ha yactorte,
paBHOW BEPXHEMY 3HAYEHMIO MOMIOChl YacTOT UcnbiTaHui (Hanpuwvep, 1 Mw);

€) NOBTOPSIOT LWarM no nepevvcreHmam a)-d) ans kaxgon m3 octaeBwmxcsa 15
TOYEK U3MEPUTESBHON CETKMU.
Ha kaxkgon yactore:

f) pacnpepensaoT 16 3HaYeHU NogaBaemMon Ha aHTEHHY MOLLHOCTW B NOpsSAKe
BO3pacTaHus;

g) HaumHaa ¢ HambornblUero 3HaYeHus MoAaBaemMol MOLLHOCTM MNPOBEpPsIOT,
Haxo4ATCS NN OTKMNOHEHMS 11 MeHbLUMX 3HAa4YeHW B npegernax ot MuHyc 6 no 0 ob
OTHOCUTENbHO HaNBOMbLLEro 3HAYEHWS;



h) ecrnn oTknoHeHMs1 He HaxogaTcs B npedenax oT MuHyc 6 go 0 ab
OTHOCUTENbHO HanborsbLUEro 3Ha4YeHUs1, NocreoBaTeNbLHO NOBTOPSIOT NpoLenypy
Mo nepeyncrieHnto g), HauMHas CO Cledylolwero YMEHbLUEHHOMO 3HaYeHus
nogBOOUMON MOLLHOCTM (credyeT MMETb B BMAY, YTO AN Kawgowh 4acToThbl
MMeeTCs YeTbIpe BO3MOXHOCTU NPOBEAEHUSI aHHOW NpoLeaypbl);

i) MpekpawgaiwT npouenypy, €crnm He MeHee 12 3HadeHud noL4BOAUMON
MOLLHOCTW HaxogAaTCca B Npefernax oTKNoHeHun ot muHyc 6 no 0 ob, u otmevator

cpenn HUX MakCumMmarnbHOe 3Ha4YeHne MOLWHOCTH £ )

k) npoBepAT OTCYTCTBME HaCbIWEHUA Yycunutenda MOLIHOCTHU. r]pMHVIMaﬂ

3HaveHue £, paeHbiM 1,8 F;, NpoBOAST Ha KaxgoW 4YacToTe W3MEPeHW
crieayloume OencTeus:

1) yMEHbLLUAIOT HanpshkeHne reHepaTopa curHanos Ha 5,1 ob no cpaBHeHuo co

3HayeHMeM, TMpyM KOTOPOM MoJaBaemMasi MOWHOCTb paBHa 3HAYeHuo £,
OTMEYEHHOMY MpU MPOBEAEHUM NpoLEeaypbl MO NEPEYUCTIEHUIO i) (YMEHbLLUEHME HaA

5,1 0B cootBeTcTBYET yMeHblueHno E, B 1,8 pasa);

2) 3anucbiBaloT 3HaYeHWe MOLLHOCTW, noJaBaemMon Ha M3ny4varoLllyto aHTEeHHY
npn yMeHbLLUEeHNN BbIXOAHOIo HanpsXeHua reHepartopa CUrHanoB Ha 5,1 ab;

3) BblUMTAOT 3Ha4yeHVWe MoJAaBaeMOW  MOLUHOCTKM, OnpedeneHHoe B

cooTBeTCTBMM C nepeuncrieHnem k) 2) us 3sHadeHus F,. Ecnm nonydeHHas
pasHOCTb HaxoguTcsa B npegenax ot 3,1 go 5,1 b, cumralT, 4YTO HacbiweHne
YCUNMTENA MOLLHOCTW OTCYTCTBYeT. Ecnm nonydyeHHas pasHocTb meHee 3,1 ob, 10
YCUNMUTENb HaXOOWUTCS B PEXVME HaCbIWEHUs U UCMbITaTerNbHas YyCTaHOBKa
HenpurogHa Ans NPOBEAEHNUS UCTbITAHWUIA.

MpymMeyaHne - Ecnm COOTHOLLEHME MEXOY HarnpsPKEHHOCTbIO KarnmbpoBaHHOIO

nona &, n ucneitatensHoro nona Z; coctasnaet £, ab, rme A= 201g(E, [ &),
TO NPV MCNbITAHUAX HA W3MNyYaloLytd aHTEHHY OOpkHA NoAaBaThbCsl MOLLHOCTb

FE=F—-R (gb). NHoekcbl ¢ Mt OTHOCATCA K KanMbpoBKE W UCMbITaHUAM
COOTBETCTBEHHO. [lpy UCMBITAHWAX CUrHan MOAYNMPYIOT B COOTBETCTBMM C
pasgenom 8.

Mpnmep KanMGpOBKM NPU NOCTOSHHOW HaNPsXeHHOCTWU nons npueegdeH B D.4.2
npunoxeHus D.

6.2.2 MeToa KanMbpOBKX NPU NOCTOSIHHOW NOABOAUMON MOLLHOCTU

HanpskeHHOCTb  OOQHOPOOHOTO  MOMA  YCTaHaBMMBAOT U U3MEPSIIOT  C
MCMNONb30BaHWEM KarMOpOBaHHOW aHTEHHbl (4aTyvka) nocrnefoBaTeNlbHO Ha
KaXgow 4acTtoTe B Kaxaon M3 16 ToYeK U3MepUTENbHOM CeTKM (CM. PUCYHOK 4),
MCMosb3ys 3HaYeHWe Liara 4acToTbl, yKadaHHOe B pa3gene 8, nyTem perynmpoBKu
NOABOAUMON K U3My4atoLLen aHTEHHE MOLLHOCTMW.

MogBoaMMYO MOLUHOCTb, HEOOXOAVMMYI ANt YCTaHOBIIEHUS] HaMpPsHKEHHOCTU
nons B Ha4yanbHON TOYKE, U3MEPSIIOT B COOTBETCTBUN C PUCYHKOM 7 U €€ 3HaYeHne
perucTpupytoT. To e 3Ha4YeHVe NoABOAMMON MOLLHOCTU YCTaHaBMMBAKOT A5 BCEX
16 To4ek. Mony4yeHHble 3HaYEHNS HaNPSPKEHHOCTM NOSSt PEMMCTPUPYIOT B KaXO0M 13
16 TOYeK.

KannbpoBky nNpoBOAAT Npu ropu3OHTanbHOW M BEPTMKANbHOW MONsipu3auunsix
ucnblTatensHoro nons. Mpoueanypa KanbpoBKM 3aK04YaeTCs B CrieayoLLEM:

a) aHTeHHy (gaTyuK) ANa n3mMepeHns HanpPsXKEHHOCTU NOMsS Pa3meLLiaioT B O4HON
u3 16 TOYeK WU3MepUTEnbHOW CeTKM (CM. PUCYHOK 4) U ycTaHaBnvBaloT
MUHUManbHYI0  4acTOTy MCMbITAaTeNbHOrO CuUrHana B MNofoce  4acToT,
YCTaHOBMEHHOW ANs UcnbiTaHui (Hanpumep, 80 MIy);

b) nopawT Ha wu3nNy4awoLytd aHTEeHHy CcurHam Takoh MOLUHOCTW, 4YTOObI
nonyyeHHasi HanpsbkeHHOCTb nons Obina paBHa Tpebyemol npu KannMbpoBke

HanpsbkeHHocTW  nons £, (cnegyeT wMmeTb B BuUAy, YTO MNpyW  CO34aHUM
UcnbiTaTeNbHOrO MoOfs  CwurHanm gormkeH ObiTb  MoaynupoBaH).  3HayeHus
NnogBOAUMON MOLLHOCTU U HANPSXKEHHOCTW MO PEMICTPUPYIOT;

C) yBenMYMBalT YacToTy MCMbITaTeNbHOrO curHama reHepatopa Ha 1%
npenblayLero 3Ha4eH sl 4acToThl;



d) NoBTOPSIIOT Wary No nepedncriennsm b) n c) oo Tex nop, Noka criegyrolias
YacToTa He MPEeBbICUT BEPXHEro 3HAYeHUs1 MOJSIOChbl YacTOT, YCTaHOBMIEHHOW Afs
ucnbiTaHus. 3aTtem NOBTOPSIIOT NpoLeaypy Lwara no nepeuncrieHwo b) Ha yacTtoTe,
paBHOW BEPXHEMY 3HAYEHWIO UCMbITATENbHOW NOMOCkI YacToT (Hanpumep, 1 MMTu);

€) nepegBuraldT M3MEPUTENBHYKD aHTEHHY (O4aTyuk) B ApYyroe norioKeHue
usMeputenbHoM ceTku. [na Kaxgon M3 4acToT, MpPUMEHsieMblX B Liarax no
nepeyucrieHnsm a)-d), NogarT Ha W3NyYalollyld aHTEHHY CurHam, MOLLHOCTb
KoToporo Oblna 3aperMcTpypoBaHa B Liare no nepeuucneHnio b). 3HayeHue
HanpsKeHHOCTU NONs Npy 3TON NOABOAVMMON MOLLHOCTU PErUCTPUPYIOT;

f) NOBTOPAOT wWar No NepevncrieHnio €) AN KaKOon TOYKU M3MEPUTENBHOM
CEeTKWN.
Ha kaykgon yactore:

g) pacnpeenstoT 16 3Ha4eHu HanpPsXKeHHOCTM NOMNA B NOpsiAKe BO3pacTaHUS;

h) BbIGMPaOT OAHO 3HAYEHME HaMpPSPKEHHOCTM MONS B KAYeCTBE UCXOAHOro U
pacCcYMTLIBaOT OTKITOHEHMSI OT 3TOFO0 MCXOAHOMO 3HAaYEHMsI BCEX APYIX 3HAYEHWUI B
neundenax;

i) HauMHasi C HaMMEHbLUEro 3HAYEHWUs HAaMPSPKEHHOCTW MOMA  MPOBEPSIOT,
HaxodsATCs N OTKMoHeHus 11 GonbluMx 3HaYeHun B npegernax ot 0 go nnoc 6 ab
OTHOCUTENbHO HAUMEHbLLIErO 3HAYEHUS;

k) ecnm OTKrnoHeHusi He HaxogaTcsa B npegernax or 0 go nmoc 6 ab
OTHOCUTENBHO HaUMEHBbLLEro 3HA4YEHWs, NocnenoBaTenbHO NMOBTOPSIIOT NpoLenypy
Nno MepevYncrieHnto i), HauMHas CO CIegyHLLero YBEIMYEHHOTO 3Ha4YeHust
NoABOAUMON MOLUHOCTWM (cregyeT MMEeTb B BuAy, YTO ANl KaXOoOW 4acToTbl
UMeEeTCS YeTbipe BO3MOXHOCTW NPOBEAEHMS AaHHON npouenypsbl);

l) npekpaw@aoT npoueaypy, ecnv He MeHee 12 3HaYeHUIn HaNPSXXEeHHOCTU Nons
HaxoasaTcsa B npegenax oTknoHeHun ot 0 go nnoc 6 aAb, 1 oTmevatoT nosuuumto,
COOTBETCTBYHOLLYH MUHUMAITbHOMY 3Ha4YEHMIO HaNPSHXXeHHOCTY MOSs;

M) paccuuTbIBalOT MOLUHOCTb NogaBaeMoro curdana F., Heobxogumyto Ans
YCTaHOBMEHWS HAMNPS>KEHHOCTU NONS B NO3ULIMK, YCTaHOBIIEHHOW B COOTBETCTBUM C
nepeyncrieHvem ).

n) npoBepAT OTCYTCTBME HACbIWEHUA ycunmtena MOLHOCTW. r]pMHVIMaﬂ

3HayeHune &, paBHbiM 1,8 &;, nNpoBOOAT Ha KaxkOoM 4YacToTe W3MepeHui
cnepylowme AencTBuUs:

1) yMEeHbLUaOT BbIXOOHOE HanpsXeHwe reHepaTtopa curHanoB Ha 5,1 ob B
CPaBHEHWW CO 3HA4YeHWeM, Npu KOTOPOK noJaBaemMas MOLLHOCTb paBHa 3HAYEHUIO

F., yCTaHOBMNEHHOMY B COOTBETCTBUW C NepeyucrieHremM m) (ymeHblueHue Ha 5,1

ab cootBeTCTBYET yMeHbLUeHuo E, B 1,8 pasa);

2) 3an1cbIBalOT 3HAYeHWe MOLLHOCTM, NMOoOAaBaeMON Ha W3MyYaloLlylo aHTEHHY
Npy YMEHbLLIEHUM BbIXOOQHOMO HaMPSXKeHWsi reHepaTopa curHanos, Ha 5,1 ab;

3) BblUMTAOT 3HAa4YeHVMEe MOoJAaBaeMOW  MOLLHOCTKM, OnpedeneHHoe B

COOTBETCTBMM C MepeyucrieHMem n) 2), us 3HadeHnusa &,. Ecrm nonydeHHas
pasHocTb HaxoguTcs B npegenax ot 3,1 go 5,1 gb, cuutaloT, 4YTO HacbiweHne
YCUNMTENSA MOLLHOCTM OTCYTCTBYET. Ecnm nonydeHHas pasHocTe meHee 3,1 ob, 10
YCUNUTENb HaxoOWTCA B PEXVMME HacCbIlWEeHUst U UCMbITaTelnbHas YycTaHOBKa
HenpurofHa Ans NpoBeAeHWst UCNbITaHWIA.

MpumMeyaHne - Ecnm COOTHOLLEHWE MEXOY HanpsPKEHHOCTbIO KanmbpoBaHHOIO

nona &, n ucnbiTatensHoro nons & coctaenset & (ab), rme R =201g( E, [ £},
TO MpU UCMBITAHUAX Ha M3Mydalollylo aHTEeHHY [OJDKHa nogaBaTbCs MOLLUHOCTb

FE=F -k (gB). WHoekcbl ¢ M { OTHOCATCA K KanMbBpoBKe W WUCTbITaHUAM
COOTBETCTBEHHO. [lpM UCMbITAHUSX CUrHan MOAYINMPYHOT B COOTBETCTBUMM C
pasgenom 8.

Mpumep KanMGpOBKM NPU NOCTOSHHOW HaNPsXeHHOCTU nons npueegdeH B D.4.2
npunoxeHus D.

7 Pabo4yee mecTo Ansi ucnbiTaHUU



TC wucnbITbiBAOT B KOHdMrypauum, MakcumaribHO  MPUOIIKEHHOM K
ncnonb3yemon B yCroBusix akcnnyatauun. Kabenu, nogknodaemble kK TC, OOMmMKHbI
OblTb MpOMOXeHbl B COOTBETCTBMM C TEXHUYECKUMM [AOKymMeHTamu Ha TC
KOHKpeTHOro Buaa. VicnblTaHnsa npoBoasAT npu yctaHoBke TC B WUTATHbLIX Kopnycax,
C 3armywkaMmu M OTKMOHBIMW MaHENsIMU B 3aKPbITOM COCTOSIHUWM, €CIN WHble
TpeboBaHusi He ycTaHOBMEHbl B cTaHAapTax Ha TC koHkpeTHoro Buaa. Ecrm TC
npeaHasHa4YeHo Anist YCTaHOBKM Ha NpMbopHOW naHenu, B CTOMKe unn B Lukady, ero
pa3MeLLiEeHVEe NPU UCTIbITAHNSAX OOIDKHO ObITb TakUM Xe.

McnbiTaHmua MoryT 6bITb NpoBeAEHbI NPU HaMMYMK NNACTUHBI 3a3eMneHns 1 6e3
Hee.

Ecrnm Heobxogumbl cpeacTBa ANs KpenneHus McnbiTyeMoro obpasua, To ux
M3TrOTOBNAIOT M3 HEMETaNIMYECKNX U HEMPOBOAALLMX MaTepuarnoB. 3asemreHue
KoprnycoB 00opyaoBaHWs [[O/MKHO OblTb  BLIMNOMHEHO B COOTBETCTBUMU C
TpeboBaHuamn narotosutensa TC.

OTHOCMTENBHOE PacMONIOKEHMNE HAMOMbHBLIX M HACTONMbHBLIX YacTen TC AOMmKHO
ObITb COXPaHEHO NPU UCTILITAHUSIX.

CxeMbl TMNOBBIX pabounx Mmect Ans ucnbitaHnid TC npyvBeaeHsl Ha pUcyHKax 5
no.

MpymeyaHus

1 Wcnonb3oBaHne HenpoBoAAWMX NOoACTaBOK UCKMHOYaeT BO3MOXHOCTb
cnyqa|7|Horo 3a3emneHns UTC n nckaxeHns ucnbiTaTenbHOro nors. I'IpmmeHeHme B
KayecTtBe HenpoBoOALLMX noacTaBoOK MeTannmyeckmnx KOHCprKLI,MIZ Cc
N30NALUMOHHBIM NMOKPbITUEM HE [OMNMyCKaeTCA.

2 Ha yactotax Bbiwe 1 [Ty cTonbl nnn HenpoBoasLME NOACTaBKM U3 AepeBa
WM CTeKkronnacTuka MOryT OTpaxkaTb  ONEeKTPOMarHUTHble  BOMHbI.  [ns
NPeaoTBPALLEHNST  HapYLUEHWA OAHOPOAHOCTU MO  HeobXOAUMO MPUMEHATb
mMaTepuanbl C HU3KMM 3Ha4YEeHUMEM [AUINEKTPUYECKOM MOCTOSIHHOW, HanpumMep
NonMcTUPON.

7.1 PasmewieHne HacTonbHbIX TC

HacTtonbHble TC pomkHbl ObiTb YCTaAHOBMEHbI HA CTOME U3 HEMPOBOASLLErO
MaTepuana sbicoTtoi 0,8 M.

K UTC nopgknioyalT NMHUM Nepegayvn CUrHarmoB M JIMHWW 3IIEKTPONUTaHus B
COOTBETCTBMU C UHCTPYKLMEN NO 3KCNnyaTauumn.

7.2 PasmewieHue HanonbHbIX TC

HanonbHble TC pomkHbl ObiTb YCTaHOBMEHbl Ha HEMPOBOASLIEN MOACTaBKe
TonuwyHon ot 0,05 go 0,15 M. HanonbHble TC, KoTOpble MOMYT OblTb YCTAHOBIMEHbI
Ha nnatdopme M3 HenpoBoasLero martepuana Boicoton 0,8 M, T.e. U3genusi, He
SABNAIOLWMECSH CIMLIKOM TFPOMO3OKUMU WK TSKEMbIMWU, MOOHSATME KOTOPbIX He
HapywaeT TpeboBaHun 6Ge30nacHOCTW, MCMbITbIBAOT NPU pasMeLleHnM KX Ha
BbicoTe 0,8 M, ecnv 3TO yCrnoBue cneLmanbHO PerfiameHTMpoBaHO B CTaHAapTe Ha
TC KOHKpeTHOoro Bmaa. YKazaHHOEe M3MEHeHWe MeToda MUCMbITaHUA OOIPKHO ObiTb
OTpaKeHO B NMPOTOKOSE UCMbITAHWUA.

Mpymeyanue - B kayecTtBe noactaeku TonwmHon ot 0,05 go 0,15 m moryT 6bITb
MCNorb30BaHbl PONNKM M3 HENPOBOASILLEro MaTepuana.

K UTC nopgknoyalT NMHMM Nepenayvn CUrHamoB M JIMHWAW 3TIEKTPONUTaHWSA B
COOTBETCTBUM C MHCTPYKLIMEW MO 3KCNIyaTaumm.

7.3 PacnonoxeHune Kadbenen



Ecnun pacnonoxeHve n Tunbl nogkntodaemblx kK TC kabenen He yCTaHOBIEHbI B
TEXHUYECKNX JOKYyMeHTax Ha TC KOHKPETHOro Buaa, npu UCMbITaHUSIX NPUMEHSIIOT
HEeaKpaHMPOBaHHLIE NapaniernbHO NPOroXKeHHbIE MPOBOAHMKMN.

OrvHa nopBepraembix BO3AEWCTBUIO NOMsi vacTten kabenew (NpoBOOHMKOB),
nogknodeHHbIX K UTC, normkHa 6biTb 1 M.

Mpn npoknagke kabenen mexay anemeHtamn UTC BbINONHAOT criegyrowme
TpeboBaHus:

- NPUMEHSIIOT Kabenm TMMNOoB, YCTaHOBIEHHbIX B TEXHNYECKMX [IOKyMeHTax Ha TC
KOHKPETHOro Buaa;

- €CM B COOTBETCTBUM C TEXHUYECKMMU OOKyMeHTamMum Ha TC KOHKpEeTHOro
BYOA [ANIMHA Kaxdoro coeguHuTerbHoro kabenss He npeBblwaeT 3 M, npu
UCNbITaHWAX MPUMEHSIIOT Kabenu ANMHON, YCTaHOBIIEHHOW B AaHHbIX TEXHUYECKUX
pokymeHTtax. lMpy aTom kabenu ceopayvBaloT B netrm Ha grmHe 1 m Tak, 4ToObl
Obina obecneyeHa X MUHUMarbHas UHOYKTUBHOCTb;

- €CNMn B COOTBETCTBUM C TEXHUYECKMMU OJOKyMeHTamum Ha TC KOHKpEeTHOro
BMAa ArvHa Kaxgoro kabens npesbiwaeT 3 M WM He YCTaHOBMEHa, NMPUHUMatoT
Mepbl K TOMy, YTOObI AnvHa noaknovaembix K anemeHtam UTC vacten kabenen,
noaBepraembiX BO34eCTBMIO nons, Obima 1 M. [Ona mckmioyeHus HaBOO4OK Ha
ocTarnbHbIX YacTax kabenew oT BO3OEWCTBMSA UCMbITATENBHOMO MOMA UCMOMNb3YHT
nomMexonoaasnsaoLLme GunbTPbI v NornoLLaroLLme epputoBbie TpyobI.

[MpyMeHseMble NMOMEXOMOAABMAWME 3MEMEHTbI HEe [OODKHbI - yXyglaTb
dyHKumoHMpoBaHns WTC. Wcnonb3oBaHMe MNOMEXONOAABMAIOWLMX 3MEMEHTOB
DOIDKHO ObITb OTPaXXeHO B MPOTOKOIE UCTbITaHWA.

Mpn kaxgom nonoxeHun UTC kabenu formkHbl ObITb yNoXeHbl napannesbHO
NMOCKOCTM OOHOPOAHOrO Mnons, C TeM 4YTobbl obecnevynTb MakCUMaribHyHo
BOCMPUMMHYMBOCTb K BO3OENCTBUIO MOSS.

[ns BOCNpOM3BOAMMOCTU pe3ynbTaThl UCMbITAHUS LOIDKHBI COMPOBOXOATLCS
nofpobHLIM ONMMCaHMEM MapLUPYTOB MPOKMaaKy Kabenew, a Takke pacronoXeHns u
opueHTmpoBaHust UTC.

CeepHyTble B NeTnun kabenu, nogBepraemMble BO3AENCTBUIO NMOSSA, pacnonaratoT
Tak, YTOObl BOCNPOU3BECTU YCMOBUSI MOABOAKM Kabernein ropusoHTarnbHO K OfHOM
n3 ctopoH UTC, a 3artem ux MNpOKadkm BBEPX WM BHW3 B COOTBETCTBUU C
WHCTPYKUMEN MO ycTaHoBKe. [OpM3OHTarnbHOE WM BepTUKanbHOE pacrorioKeHne
kabenen obecnevnBaeT Hanboree XeCTKUE YCIOBUS UCTIbITAHWIN.

7.4 PasmeweHune TC, ycTaHaBnNnMBaeMbIX Ha Terle Yyenoseka

TC, ycTaHaBnMBaemble Ha Tere YerioBeka, UCMbITbIBAOT Kak HacTonbHble TC.
OpHako Mnpu 3TOM XECTKOCTb WCMbITAHWA MOXET B pPsSAe CllydYaeB OKasaTbCs
Ype3MEpPHO BbLICOKOM WM HEAOCTATOMHOMW, T.K. MPU 3TOM HE YYUTbIBAKOTCSH
XapakTepUCTUKN Tera JernoBeka. B cBA3M C 3TUM TEXHUYECKME KOMUTETHI MO
CTaHgapTu3auun, paspabaTbiBalopme ctaHgapTbl Ha TC  KOHKpeTHoro Buaa,
OOIDKHbI PEernameHTUpoBaTh MCMofb30BaHNME MMUTATOPOB YENOBEYECKOro Tera C
COOTBETCTBYOLLWMW SUINEKTPUHECKMMIN XapaKTEPUCTUKaMW.

8 MeToAabl ncnbiTaHUA

Mpouenypa ucnbITaHWi BKMoYaeT B cebs:

- MPOBEPKY KIMMATUYECKUX YCIIOBWIA W 3NEKTPOMArHUTHOW OOCTaHOBKM B
ucnblTatensHoON nabopaTtopuu;

- npoBepKy dyHKUMoHMpoBaHust UTC n ncnbiTatensHoro o6opyaoBaHus;

- NpoOBEeAEHNE UCTbITaHWIA;

- OLLEHKY pe3yrbTaToB UCTbITaHWNA.

8.1 Knumatnyeckue ycnoBus u aneKTpomarHuTHas
ob6cTaHOBKa B UcnbiTaTeNlbHOW nabopartopuun

8.1.1 Knumamueckue ycnosus

Ecnn nHOe He yCTaHOBMEHO TEXHUYECKMMU KOMUTETAMM MO CTaHAapTM3auuu,
paspabaTbiBalommMn  cTaHgapTbl Ha TC KOHKpEeTHOro BMAa, KMMaTudeckue
YCIIOBUSI MPU UCMbITAHUAX OOMMKHBI COOTBETCTBOBATL YCMOBUSAM, YCTAaHOBMEHHbLIM
nsrotosutenamm NTC n ucneitatensHOro 060pyaoBaHus.

McnblTaHns He NPOBOASAT, €CNN YPOBEHb OTHOCUTESBHOM BIIAXXHOCTM BbI3blBAET
koHaeHcauwuto Bnarm Ha W TC unm ncneitarensHoM o6opygoBaHun.



8.1.2 dnekmpomarHuTHas o6ctaHoBKa

OrnekTpoMarHutHasi obcTaHoBka B nabopaTopum He [oMmkHa BRMSTL Ha
pe3ynbTaTbl UCMbITaHWUIA.

Mpu ucnbimaHusix TC, HenocpedcmeeHHO MOOKIIOYaEMbIX K
HU3KOBOJIbMHbIM 3/IeKMPUYECKUM cemsiM obuje20 Ha3Ha4yeHUusl, MPUMEHSIIom

HanpspkeHue anekmponumadusi 220/380 B} .

1} B COOTBETCTBUM C HOMUHAmbHbIM  HAMPSHKEHUEM  HU3KOBOSLTHBIX
3NEKTPUYECKNX CETEN 0OLLEro HazHa4YeHus.

8.2 NNpoBeaeHue UcNbITaHUKU



TC pomkHo ObiTb  WCMBbITAHO B pexuMax  yHKLMOHMPOBaHUS,
COOTBETCTBYOLLUMX HazHa4yeHuo TC.

McnblTaHua NpoBoASAT B COOTBETCTBUM C NIAHOM UCMbITaHWI, KOTOPbIV JOMKEH
BKMoyaTb B cebsa npoBepky yHKUMOHMpoBaHMA WTC B COOTBETCTBMM C
TEXHUYECKMMWN JOKYMEHTaMMN U3rOTOBUTENS.

[naH ncnbiTaHu ycTaHaBnNMBaeT:

- pasmepbl UTC;

- NpeacTaBuTenbHble pexvMbl yHKLUMOHMpoBaHus UTC;

- pasmveweHne WTC npu wucnbiTaHusX (HanonbHOe, HacTOMbHOE Wnn
KOMOMHAUMIO yKa3aHHbIX BUAOB pa3melleHns). Ons HanonbHbix WTC ykasbiBatoT
BbICOTY Haf, NMOCKOCTbIO 3a3EMITEHMS NPU NPOBEAEHWUN UCTIbITAHWN;

- TUMbI UCNONb3YEMbIX CPEACTB UCMbITAHWIA 1 MOSNOXEHUS U3NYYaloLLMX aHTEHH;

- TUMbI U3MNY4aOLLYIX aHTEHH;

- MOSIOCY 4acTOT WCMbITAHWA, 3HAYEHUsI Liara NepecTporMkM U BPEMEHU
3a1EPKKM HA KaKOOW YacToTe;

- pasmep 1 chopMy NIIOCKOCTU OLHOPOLHOIO NOoss;

- wMetog obnydeHus WNTC (nonHoe o6GnydeHune, 4actudHoe obnyyeHue,
NpPUMEHEHNE HE3aBUCUMbIX OKOH);

- CTENeHN XeCTKOCTU UCTIbITaHUIA;

- TUMbI U YUCIO COeaMHUTENBHBLIX Kabenen u pasbeMbl MTC, K KOTOPbIM OHU
OOMKHbI BbITb NOAKIMOYEHDI;

- MPYMEHSIEMbIE KpUTEPUM KadecTBa (PyHKLMOHMpoBaHus UTC;

- onMcaHue MeToda OLEeHKN KadecTBa hyHKLIMOHUPOBaHUS.

Ona  otpabotkm nnaHa wucnbitaHn TC  moryT  ObiTb  MpOBEAEHbI
npeaBapuUTernbHbIE NCMbITaHUS.

Mpn OTCYTCTBUM NCTOYHWMKOB CUrHanoB, obecneumsaroLmx yHKLNOHUPOBaHNE
UTC, ponyckaeTcs 3aMeHsATb MX MMUTaTopamMMu.

MeToabl UCMbITAHWI, YCTAHOBIIEHHbIE B HACTOSILLEM pasgere, COOTBETCTBYIOT
NPUMEHEHUIO M3NyYaloLler aHTeHHbl 1 MoAudMLMPOBaHHON nornybe3axoBom
Kamepsbl, Kak yka3aHo B pa3gerne 6.

Mepen npoBegeHWeM MCMbITaHUIA NPOBEPSAIOT YCTAHOBIEHHYO NpW KannbpoBke
HanpPsKEHHOCTb  MCTbITaTenbHOro nons. [IpoeepKy Mpoeodsim € HEeCKOJSIbKUX
moykax u3MmepumesibHOU CemKU Ha HECKOJIbKUX 4yacmomax 8
paccmampueaemoll  osloce  4acmom  npu  20pu3oHmasnbHol U
eepmukasibHOU noJsipu3ayusix ucrnbimamesibHo20 nonsi. [locne npoBepku
KanmbpoBKM co34aeTcs WcMbiTaTenbHOE Mofe C MCNomnb30BaHWEM MapameTpoB
ucnblTatenbHOro obopyanoBaHust, NOMy4YeHHbIX Npu kanmbposke (cm. 6.2).

Omcymcmeyrowjue UCMOYHUKU  cu2Hasios, Heobxodumbix  Ons
¢yHKyuoHuUpoeaHusi UTC, 3ameHsirom umumamopamu.

WUTC BHavyane pa3meLialoT Tak, 4YToObl OgHa U3 ero CTOpPOH coBnagana c
NIOCKOCTbLIO ogHopoaHoro nons. Ecnm ctopoHa NTC He nokpbiBaeTCA NNOCKOCTHIO
OOHOPOAHOTO NOrst, MPUMEHSIIOT METOZ, YaCTUYHOIrO 0BIy4EHMsI.

YacToTy curHana, nogaBaemMoro Ha M3nyyarollylo aHTEHHY, nepecTpavBaloT B
paccmaTprBaemMon noroce  4acToT npu amnnuTyaHou MoAynsaLmMn
CUHycouaanbHbiM curHanoMm 4Yactoton 1 kly npu rnybuHe mogynaumm 80%.
Mogayvy curHana Ha W3nyqawLlytd aHTEHHY NpPeKpaLiarT Mnpu  perynmpoBaHum
YPOBHS cuUrHana, NepekrtoYeHN reHepaTopoB CUrHAOB Y MPUMEHSIEMbIX aHTEHH.

B cnyyae waroBoi nepecTporkM 4YacToTbl 3HA4YeHMe Lara nepecTponku
4YacToTbl He AOMMKHO npesbiwatbh 1% OCHOBHOM YacToThbl. [lonyckaeTcsa nuHenHas
VHTEPMONALMa Mexay 3HAYEeHUsIMU YacTOTbl, YCTAHOBIIEHHBIMU MpU KannbpoBke
nons.

Bpemsa Bosgencteua wucnbiTatenbHoro nonss Ha UTC Ha kaxgonm 4acToTte
OOIPKHO ObITb HE MeHee BpemeHu, Heobxoaumoro ans Bosgencteua Ha UTC u
npoeepkn peakuumn WMTC Ha 3TO BO3gencTBue, Ho He MeHee 0,5 c. [pwm
HeobXxoaAMMOCTM [OMOSMHUTENBHO NPOBOAAT uchbiTaHua TC Ha 4actoTtax, Ha
KOTOpPbIX OXMOAETCS ero NoBbILLEHHAs BOCMNPUMMYMBOCTL K NOMExXe [Hanpumep, Ha
TaKTOBOM YacToTe (YactoTax)].

Mpn mcnbiTaHUsaX 06bIMHO MPOBOAAT 0bnyyYeHWe Kaxhon M3 YEeTbIpEX CTOPOH
WTC. Ecrim WTC akcnnyaTupytoT B BEPTMKaNbHOM U FOPU3OHTarNbHOM MONOXEHUSX,
UCNbITaHWsA NPoBOAAT Npu obnyyeHun Bcex ctopoH NTC. C yueTtom ocobeHHoCTEN
akcnnyataumm TC obny4eHuo MoryT ObiTb NOABEPTHYThI OTAENbHbIE CTOPOHbI TC.
B opyrux o60CHOBaHHbIX Crlydasx ¢ y4eTom TunoB u pasmepoB MTC obnydeHne
MOXeT NPOBOANTLCHA Gonee YeM C YeTbIPEX CTOPOH.

MpymevaHua

1 Tlpn yBenuyeHun pasmepoB WTC ycnoxHseTcss dopma auarpammbl
HanpaBfieHHOCTM W3MyYalolel aHTEHHbl, YTO MOXeT noTpeboBaTb OpueHTauum
@HTEHHbl B  pa3fW4YHbIX  MOMOXEHWSAX AONA  ONpefenieHus  MUHUMAarbHOWN
nomexoyctonumsoctu NTC.



2 Ecrm UTC cocTouT 13 HECKOMbKMX 3NEMEHTOB, MX B3aUMHOE pacrosioKeHne
NpW NCNbITAHUSIX JOIDKHO ObITb coxpaHeHo Npu 06nyveHnn NTC ¢ pasHbIX CTOPOH.

ObnyyeHve kaxgon m3 ctopoH WTC npoBogsaT npu AByX nonspusaumnsx
ucnblTaTenbHOro nomns (Npu BEpPTUKANbHOM U FOPU3OHTArNbHOM PAaCMONOXEHUSAX
N3ryyatoLLen aHTEeHHbl COOTBETCTBEHHO).

lMpu ucnbimaHusix eblbuparom pexumbl pyHKYUoHupoeaHusi UTC u3
npedycMompeHHbIX MexHU4Yeckumu OokymeHmamu Ha TC KOHKpPemHoz0
euda, obecnequegaroujue HauMeHbWyl ycmol4ueocmb K eo030elicmeuro
anekmpomazHumHozo noss. O6opyaoBaHue, UCMONb3yemMoe Mpu NPOBELEHWN
KOHTPONs, [JOIMKHO OblTb CMNOCOGHO YCTaHOBWUTL W3MEHEHWUS pexuma U
XapakTepucTuK yHKLUMOHMpoBaHus TC.

Mpn uCNbITaHNAX PEKOMEHAYETCA MNPUMEHATb  CrneuunanbHoe TEeCTOBOE
nporpaMMHoe obecneyeHue.

9 OueHKa pe3ynbTaToB UCMbITaHUMN

PesynbtaTtbl UCMbITaHWA LOMKHBI  OblTh  KNaccugmuMpoBaHbl MCXo4sd U3
npeKkpaLLeHnst BbINOHEHNS OYHKLUIA UK yXyALLIEeHNs kKadecTBa dyHKLNOHMPOBaHUS
MTC B cCpaBHEHMM C  YCTaHOBMEHHbIM  YpPOBHEM  (OyHKLIMOHUPOBaHWS,
onpegeneHHbIM  msrotoButenieMm TC MM 3aKasyuMKOM  UCMbITAHUA UMK
COrfacoBaHHbIM MeXay M3rotoBuTenem u noneb3osarenem TC.

PekomeHaytoT cnepytowme kputepumn kadectBa yHKUMOHMpoBaHus TC npu
UCMbITaHKSAX Ha MOMEXOYCTONYMBOCTb:

A) HopmarnbHoe PyHKLMOHMPOBaHME B COOTBETCTBUM C TpebGoBaHUAMM,
YCTaHOBNEHHBIMU U3TOTOBUTENEM, 3aKa34MKOM UCTIbITAaHWIA UNK NoMNb3oBaTeneMm;

B) BpeMeHHoe MnpekpalleHue BbINONHEHUs yHKLUUM UK yXyALUeHWe kadecTsa
(hyHKLMOHMPOBaHMS, KOTOpble WCYEe3arT MOCre MpeKkpalleHss MoMexu WU He
TpebyloT BMeLLaTenLCTBa onepaTtopa A1t BOCCTaHOBIEHNsS paboTocnocobHoCTY;

C) BpemeHHOe MpekpaLleHne BbIMOMHEHWSA OyHKLMM UMK yXy[LLEHNe KayecTBa
(byHKLMOHMPOBaHMS,, BOCCTaHOBMEHWE  KOTOPbIX TpebyeT BMelLaTenbcTBa
oneparopa;

D) npekpalweHWe BbIMOMHEHUsT  yHKUMM WM yXydleHue — KadecTsBa
(PYHKLIMOHMPOBAHWS!, KOTOPbIE HE MOTYT ObiTb BOCCTAHOBIEHbI U3-3a NOBPEXOEHMS
TC (KOMNOHEHTOB) MNM NPOrpaMMHOro 0becnevyeHust Unv NOTEPU AaHHbIX.

B  pokymeHTax wu3rotoButenss  MoryT  ObiTb  yKkasaHbl  HapylleHus
dyHKUMOHMpoBaHust TC npu BO34ECTBUM NOMEX, KOTOPbIE PaCCMaTPUBAOTCA Kak
He3HauuTernbHbIE U OOMYCTUMBIE.

HacTtosiwass knaccudwkaumss MoxeT ObiTb UCMoOnb3oBaHa B KayecTBe
PYKOBOACTBA MpU YCTaHOBMNEHUN KPUTEPUEB KadecTBa (yHKLMOHMpoBaHua TC npu
UCMbITAHWSAX Ha YCTOMYMBOCTb K 3NIEKTPOMArHATHOMY MOS0  TEXHUYECKUMM
KOMUTETaMM MO CTaH4apTU3auuM, OTBETCTBEHHBIMM 3a pas3paboTKy o6Lmx
cTaHpapTtoB, cTtaHgaptoB Ha rpynnbl TC n TC KOHKpeTHOro Buaa, a TaKke B
KayecTBe OCHOBbI OJ1si COMMaLLeHU Mexay WM3roTOBUTENMSIMU M MOSb30BaTENsIMY,
Kacarowmxcsa KpuTepueB KadecTBa (yHKUMOHMPOBAHUA (Hampumep, B Clyvasx
OTCYTCTBUS COOTBETCTBYIOLLMX OOLLMX CTaHAApPTOB, CTaHAapToB Ha rpynnbl TC um
TC kOHKpeTHOro Buaa).

10 MpoTokoN UcnNbITaHUN



MpoTokon wucnbiTaHMA [OrkeH BkModaTtb B cebsa  BCHO  MHGOpMauuio,
HeobXxoanMYyHo A1t BOCMPOM3BEAEHMS UCMbITAHWIA.

B yacTHOCTH, B NPOTOKOSE YKa3bIBatOT:

- NYHKTbI, NEPEYNCITIEHHbIE B NIaHe UCMNbITaHUIA B COOTBETCTBUN C pa3genom 8;

- ngeHtudgmkaumo NTC n noboro cBsa3aHHOro ¢ HUM 060pyAOBaHWS, HanpuMep
Mapky nsrotosutens, Tun TC, cepuinHbIn HoMep;

- naeHTUdMKaLmMi cpeacTB UCNbiTaHWi, Hanpumep dabpuyHoe Knemmo, Tun
NpoayKLUUN, CEPUNHBIN HOMED;

- ocobble KNMMaTU4yeckMe YCIoBMS WM YCIOBMSI  3IIEKTPOMarHUTHOWM
06CcTaHOBKM B UCMbITaTeNbHONM nabopatopuy;

- cneundmyeckme ycroBusl, HEOOXxoaNMbIE NS NPOBEAEHNS UCTNbITAHWUIA;

- YpOBeHb (PyHKLIMOHUPOBAHWS, OMPenENeHHbIN M3roTOBUTENEM, 3aKa3yMKoM
WM nornb3oBaTenem;

- KpUTEpUA  KayecTBa  (DYHKLMOHMPOBAHMS  MpU  UCMbITAHUAX  Ha
NMOMEXOYCTONYMBOCTb, YCTAHOBIEHHbIN B OOWMX CTaHgapTax, CcTaHgapTax Ha
rpynnbl TC 1 TC KOHKPETHOro BUAa;

- nmobble nameHeHns gyHKLMoHMpoBaHna UTC, Habniogaemble BO BpemMsa Unn
nocne BO34ENCTBUS SMIEKTPOMArHUTHON NOMEXM, U ATUTENBHOCTb 3TUX UBMEHEHIA;

- 3aKknodeHne O CooTBEeTCTBUM wn HecooTtBeTcTBUM WTC TpeboBaHusam
YCTOMYMBOCTU K 3MEKTPOMarHUTHOM nomexe (Ha OCHOBE KpUTEpUs KadyecTBa
(hyHKLIMOHMPOBaHUS1, YCTaHOBEHHOIO B 06X CTaHA4apTax, CTaHaapTax Ha rpynnbl
TC wun TC KOHKPETHOrO BWMOA WM  COMMACOBAHHOIO  M3rOTOBUTENEM U
nonb3oBaTenem);

- nobble chneumarnbHble YCIOBMS SKCMnyaTauuu, Hanpumep OTHOCSILMECs K
OMvHaM unn Tunam Kabenewn, 3KpaHWPOBAHUKO UMM 3a3EMIEHMIO, UMW YCIOBUSM
dyHKUMOHMpoBaHnsa TC, Heobxooumble Ans obecneveHus cootBeTcTBus TC
TpeboBaHMAM YCTONYMBOCTM K 3NIEKTPOMArHUTHOM MOMEXE.

PucyHok 1 - OnpegeneHune cTeneHu XXeCTKOCTU UCNbITaHUN U POPMbI
Koneb6aHuI Ha BbiXxo4e reHepaTopa CUrHanoB
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a) HemogyrnvpoBaHHbI pagno4acTOTHBIN CUrHan (MUKOBOE 3HaYEHNE HaMpPsHKEHNS

Up =1,4 B, cpeaHekBagpaTuMyHoe 3HaveHue HanpskeHus U,.,. =1 B);
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b) MogymupoBaHHbIVi paguodacToTHbIM curHan npu rmybuHe mogynaumm 80% (
Up =254 B, Uyu: =112 B, MakcumanbHoe cpefHekBagpaTWyHoe 3HaueHue

HanNPSHKEHNA Lps sy = 1,8 B)

PucyHok 1 - OnpefeneHue CTeNeHW XeCTKOCTU UCTbITaHuiA 1 chopMbl konebGaHui
Ha BbIXOAe reHepaTopa CUrHanos

PucyHok 2 - lMpumep ucnbiTaTensHOM yCTaHOBKMU

CTon M3 HenposbAsLlero
wmaTepwana seicoToi 0,8 m

MnockocTs

MomexonogaenAoLWMA hHnLTp
ANA cunoBeix kabenaid

Hanyualouj.aﬂ dHTEHHaA

CoenMHUTENbHbIS
kabenu
JOononHuTensHBIA
PanVonNormoLaLMA MaTepwan,
ObopygosaHue npUMeHAEMLIA B NonyGe3axoBoi
LLNA KOHTpONA Kamepe 4nA YMaHBLIEHHA
cbyukunaﬁrncpoeamﬂ Baop kaBeneii B kamepy oTpaXeHWH oT nona

OBopyaoBaHue ANA co3naHua
HERBITATENBHOM MOHH

PucyHok 2 - MNpumep ncnbiTatensHOM yCTaHOBKM

PucyHok 3 - PacnonoxeHue o60pyaoBaHusA Npu KanmbpoBke
UcnbiTaTersibHOro nons

MnockocTb CreHa
CAHOPOAHOMD Ge3axoBoi
nons Kamephbl
WaoTponHan aHTenHa BonokoHHo-onTHYeckas
ZNs MaMepeHns NAEKA AWK Apyran
HENPAMKEHHOCTH Nons P obopynosanHan
(e NoOME=ONOAABNAKLWKNMK
LononHUTENbHLIA PaRMONorAOLWLaILLMA R chunLTpaMI AMHMA
nepegayn curHancs

marepuan, NpUMeHAEMBIR B NonyBSessxoBoR
Kamepe ONA yMEeHbLUEHKA OTPaKeHU OT nona

Wanyvarowan
aHTeHHa

3.0m
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PucyHok 3 - PacnonoxeHne o6opyaoBaHvst Npy KanmbpoBke MCMbITaTeslbHOro Nons

PucyHok 4 - lpumep NnockocTn ogHopoaHoro nons pasmepamu 1,51,5
M

PaBHoynaneHHsIe Noauuum

aHTeHHk ONA HaMepeHKa
HanprRKeHHOCTA NONA 0.5m
o — ——I———o——

lMNnockocTs
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PucyHok 4 - [Mprmep NnockocT 04HOPOAHOro nons pasmepamun 1,5x 1,5 m

PucyHok 5 - lMpumep ycTaHOBKM ANA UCNbITaHMN HanonbHbIX TC

Crton CreHa
W3 HENPOBOOALETO Beasxoroi kamepbl
MaTepuana £,
I .“"h.
| T JKpaHVpPoBaHHBIA SKpAHWPOBAHHBIRA
; S CWUMNOROIA BEOR
bt kabens B Kamepy

Kabene gnuHoR 1 m

Wany4amnwan
IKpaHVpOBaHHbIA

aHTeHHa
CUrHENLHBIA
kabens
MoMexonoLaBNRIaLLIWA
HUNETP CUNOBOTO
kabenn
JononHuTenbHe i MNogcraska MNomMexonogasnsiowuei
paaMonornoLWacLLWi MaTep9an, M3 RENPOBOAALLETD GMneTp
NpUMEHAEMBIR B NONYBe33xXoB0n marepuana

KaMmepe Ans yMeHelWeHWs
OTPAMEHWA OT nona

PucyHok 5 - [Mpyumep ycTaHOBKU AN UCMbITAaHWIA HanosnbHbIX TC
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PucyHok 6 - lMpumep ycTaHOBKM ANA UCNbITAaHUW HAcTONbHbIX TC

Cron MnockocTb CoeMHWTENbHBbIE CoeaMHHTENLHLIE Kabenu
W3 HENPOBOAALETD JMHDPMHDW kaBenu AnuHoM ANMHOR He Bonee 3 M unK
Mmarepuana i nons MmeHee 1M, HE YCTaHOBMEHHOW
& YNOMEHHBIE W3FOTOBMTENEM
NPOM3BONEHEIM OMUHbBI AOMKHBI
MemexononasnAKLLMA obpasom BTk YCTAHOBNEHE!

BUMRLTP UNK heppuThl

Ha anvHe 1 m

o
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Many4awowas i
AHTEHHA |
|
AN '
AV iy
{ YAV LI Sy
AN N Y
A NN NN
[l U (] ] i (]
N
AN
Y MomexonogasnALLMIA
UNETP UK eppPUTEI
::/{: JononHUTensHLIR

PaavonNorNOLLAILLMA MaTepMan,
NpUMEHAEMBIA B NoNyGe3sxosoi
KaMepe ONA yMeHbLIEHWA
OTpaMeHWi oT nona

PucyHok 6 - Mpyumep ycTaHOBKU AN UCTbITaHUA HAcTONbHbLIX TC

PucyHok 7 - UsmepuTenbHasa ycTaHOBKa

BonokosHo-
ONTWYECKan
MHHWA

Inly

8

1 - KOHTpONEep, HanpYMep NePCOoHanbHbIN KOMMbIOTEP; 2 - FeHepaTop curHasnos; 3 -
YCUNMTENb  MOLLHOCTU; 4 - HanpaBfieHHbI OTBETBUTENL; 5 - M3MEPUTENbHbIN
npunbop; 6 nepejawlias aHTeHHa; 7 - aHTeHHa (OaTyMK) Ons U3MepeHus
HanpsPKeHHOCTW Noss; 8 - usmMepuTerb HaNPSXKEHHOCTM NOrst

MpumeyaHne - HanpaBneHHbI OTBETBUTENb 4 U M3MEpPUTENbHLIM Npudop 5
MOryT ObITb 3aMeHeHbl OETEKTOPOM MOABOAMMOWA MOLHOCTW WM MOHWUTOPOM,
YCTaHOBMEHHBIM MEXOY YCUNMTENeM MOLLHOCTM 3 1 nepearoLLent aHTEHHON 6.

PucyHok 7 - N3amepuTensHasi ycTaHoBKa

MpunoxeHune A (cnpaBo4Hoe). O6ocHOBaHUe
BblOOpa moaynauum npm NCnbiTaHUsX,
OoTHOCcALWMXCA K yctonunBoctn TC B ycrnoBusx
aMuccum nomex ot LM poBbIX
papunoTtenedoHOB
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Mpunoxenne A
(cnpaBo4HoE)

A1 O630p pasnuyHbIX METOAOB MOAYNALMUN

Ha yvacTtotax cBbiwe 800 My BO3MOXHaA 3MUCCUS MOMEX CBA3aHa npexae
BCEro C UMdpoBbIMM pagunoTenedoHamn, UCMOMb3YLWWMMU  MOAYNALUMID  C
HenocTosiHHOM ormbatoLLen usnydaemoro curHana (cm. 3.20).

Mpy pa3paboTke HacTosIWEro ctaHgapTa ObiM paccMOTpeHbl crieaylolme
MeToAbl MOAYNALUM UCTIbITAaTENBHOMO cUrHana:

- amMnmMTyaHas MoAynsuus CMHycoupanbHbIM curHanom yactoton 1 kI npm
rny6uHe moaynsauum 80%;

- aMnnuMTygHas MogynsumMst  CurHanom, umeroumm ¢opmy MeaHgpa  co
CKBaXHOCTbH0 2 1 yacTtoToun nosTopeHus 200 'y npw rnybunHe mogynauum 100%;

- VMMMYMbCHbIA  PagMoOYacTOTHBIN  curHam, npuBIMKEHHO MOZENMMPYOLLMIA
XapaKTEPUCTUKMN PasfiMyHbIX CUCTEM PafMOCBA3U, HAMpPUMeEpP CKBaXHOCTb 8 npu
yactote noBTopeHusa 200 Mu ans cuctembl GSM, CKBaxHOCTb 24 npu 4acTtoTe
nosTopeHus 100 'y ans noptatueBHoro obopynoBanus cuctembl DECT m 1.4. (cm.
ceefeHus o cuctemax GSMum DECT B npunoxeHumn G);

- UMMYTbCHBIN pagnoyacTOTHbIM  cUrHan, TOYHO  MOAENUPYHOLLMI
XapaKTEPUCTUKM  KOHKPETHOW cucTembl [Hanpumep, Ana cuctembl GSM:
ckBaxHoCTb 8, yacToTy nosTopeHus 200 Iy, a Takke BTOpUYHbIE 3OEKTHI, Takmne
KaK pexxvMm npepbiBUCTON nepefadn (4acTtota mogynaumm 2 ), n cBs3aHHble C
MHOrOKapOoBOM CTPYKTYpOU curHana (KomnoHeHTa yactotom 8 ).

PesynbTaTtbl KayeCTBEHHOrO COMOCTAaBIIEHUS COOTBETCTBYIOLWMX METOLO0B
mMoaynaumm ob6obLieHbl B Tabnmue A.1.

Tabnmua A.1 - CpaBHeHVe METOAOB MOAYNALMM UCMbITATENBHOIO CUrHana



MeTtoa moaynsumm || MNpeumyLluectea HepocTatku

AmMnnutygHas 1 SdbcpexThl HapyLweHus |1 He mopmermmpyetr TDMA

Moaynaums dyHkUMoHMpoBaHust  TC, kak || (cm. 3.21).

CYHycouaarnbHbIM || MOKa3bIBAOT 3KCMEPUMEHTbI, B

CurHarnom uernom, OgHM W Te e npu|2 MpusognT K
MCMOMb30BaHUM  CUTHaroB  C || HE3HAYUTENbHOMY
pasnu4HbIMK BUOAMU ([ MOBLILLEHWIO  XECTKOCTU
MOOynsiLMM  C  HEMOCTOSIHHOW || UCMbITAHWN ans
ormbatolenn npu ycrnosum, 4TO || oTenbHbIX TC.
MakcumarbeHoe
cpefdHekBagpaTuiHoe 3 Tlpn wncnonb3oBaHuM

3Ha4YeHne curHana ognHakoBO.

2 Het HEeobXoAUMOCTH
ycTaHaBimBaTb W  U3MEpPSTb
BPEMSI HapacTaHWsi MMMyrbCOB
TDMA.

3 [HaHHbin  BMO  mMoaynsumum
NpUHAT B HaCcTOosILLEM
cTaHpapte n FTOCT 30804.4.6.

4 B Hann4un nmeeTcs
obopynoBaHue ansa
reHepMpoOBaHNS U UN3MEpPEHUs
napamMeTpoB  MCMbITaTeNIbHOIO
nons.

5 Mpun MCMbITAHMAX

ayaMOTEXHUKM C  aHAsoroBOM
o6paboTkoit curHana Ha
Boixoge WTC B pesynbrare
aemoaynsaumm BO3HMKaeT
ayavocurHasn, KOTOPbIA MOXeT
ObITb M3MEPEH Y3KOMOMOCHbIM
M3mepuTenbHbIM Npubopom npu
MarioMm ypoBHE LLyMOB.

6 Bbina rokasaHa
3dhpeKTBHOCTL AaHHOrO Buaa
mMoZynsaumm npwu
MOOENMPOBaHUN  BO3AEWCTBUS
Ha TC curHamoB c gpyrumm
BMAaMu mMogynsaumm
(4acToTHONM, dazoBon,

NMMYTbCHOWN)

OaHHOro Buaa mMogynsuum
MOryT ObITb HE BbISIBIIEHbI
HekoTopble npoueccsol
Bo3genctBuas Ha  TC,
npuBogsLLMeE K OTKazaM B
pabote




AmnnutyoHas
Moaynsumst
curHanom B
dopme MeaHapa

1 Nogo6Ha TDMA.

2 MoxeT npuUMeHsTbCA B
KayecTBe yHMBEpCansbHow
mMoZynaumu.

3 MoxeT obecneyntb
0obHapyxeHune HEN3BECTHbIX
npoueccos BO3encTBus,

npMBOOSWMX K OTKasaMm B
pabote TC (4yBCTBUTENbHbIX K
6bICTPbIM N3MEHEHUAM
ormbarolen  pagmovacToOTHOrO
curHana)

1 He B nomHoW Mepe
mogervpyet TDMA.

2 TpebyeT npuMeHeHus
HecTaH4apTHOro

obopyaoBaHus ans
reHepMpoBaHUsi CUrHana.

3 Tlpn pemogynaumm B
nTC BO3HUKAOT
LUMPOKOMOJIOCHbIE — ayauo
curHansl, M3MepeHue
KOTOpPbIX HeobxoanmMo
OCYLLECTBNATb
LLMPOKOMONOCHbLIMU
M3MepUTENbHLIMU
npubopamu
NMOBbILLEHHOM
LLYMOB.

npu
YPOBHe

4 Heobxoaumo
pernaMmeHTUpoBaTb BPeEMS
HapacTaHusi UMMYbCOB

PaguoyacToTHble
MMNynbChbl

1 Bo3amoxHo
mogenuposaHue TDMA.

TOYHOEe

2 MoxeT obecneuyntb
o6HapyxeHue HEN3BECTHbIX
npoLeccos BO34ENCTBUS,
npuBoasiLWMX K OTKasam B

pabote TC (4yBCTBUTENbHbIX K

ObICTPbIM MN3MEHEHUSM
ornbawoLwen pagmMo4acToTHOrO
curHana)

1 TpebyeT npumeHeHus
HecTaH4apTHOro

obopynoBaHus ans
reHepupoBaHusl cUrHarna.

2 Heobxogumo uMeTb
BO3MOXHOCTb  M3MEHSTb
napameTpbl

MOAYNMPYIOLLWMX CUrHaroB,
4YTOObI MpPUBECTM UX B
COOTBETCTBME c
XapakTepucTMKamm
KaKOOW M3  KOHKPETHbIX
cuctem (GSM, DECT wu
T.4.).

3 Tlpn pemogynaumm B
nTC BO3HUKAOT
LLUMPOKOMOJOCHbIE
ayavocurHanbl,
n3MepeHue
Heobxoanmo
OCYLLECTBNATb
LLMPOKOMONOCHBIMU
N3MepPUTENbHBIMM

KOTOpbIX

npubopamm npu
MOBbILLEHHOM ypOBHE
LLYMOB.

4 Heobxoaumo

permamMeHTnpoBaTb BpeMA
HapacTaHuAa nMnynbcoB

A2 JkcnepumMeHTanbHble pe3ynbTaThl
Ona onpenernenys 3aBUCMMOCTU MEXOY MCMNOMNb3yeMbiM METOAOM MOAYNALNM
MCnbITaTeNbHOIO CuUrHama W npou3BoAuUMbIM Bo3aencTBnem Ha TC  Gbina
npoBefeHa cepusi akcnepumeHToB. [py 3TOM MpoBepsnM criegylowme MeToabl

MoaynsaLum:

a) amnnUTYgHYI0 MOAYNsILMIO CUHYycouaarnbHbIM curHanom Yactoton 1 kl'y npu
rny6uHe moaynsuum 80%;

b) MMNyNbCHbBIN pagModacTOTHBIM curHasn, NoaobHbIN curHany cuctembl GSM,
CO CKBaXHOCTbH0 8, YacToTon nosTopeHus 200 IMy;




C) UMNYNbCHbBIA Paano4acTOTHbIN curHan, NogobHbIn curHany cuctembl DECT,
CO CKBaXXHOCTbt0 2, YacToTow nosTopeHus 100 'y (6a3oBas ctaHuums);

d) MMNYNbCHBIN PaguoYacTOTHBIM curHan, nogobHein curHany cuctemsl DECT,
CO CKBaXHOCTbH0 24, yactotom nosTopeHus 100 My (nopTaTtmeHoe o6opyaoBaHuve).
PesynbTathl npoBepky 0606LeHbl B Tabrmuax A.2 n A.3.
Tabnmua A.2 - OTHOCUTENBHbIE YPOBHM BO3AENCTBMA (CM. NpumedaHue 1)



MeTog moaynsauum (CMm. npuMmeYaHme 2)

Bug NUTC

BbixogHowm
ayavocurHan

AmnutyaHas
MoaynsLms
CVHycouaanbHbIM
curHanom
yactoton 1 «klu
npu rnybvHe
moaynauum 80%,
nb

MMnynbCHbIN
pagnoyacTOTHbIN
curHan,
noao0HbIN
curHany
cuctembl  GSM,
CO CKBa)HOCTbO
8, yacToTomn
nosTopexusa 200
u, ob

MmMnynbCHbIN
pagnoyacTOTHbIN
curHan,
noao0HbIN
cvrHany
cuctembl DECT
CO CKBa)HOCTbO
24, yactoTon
nosTopeHusa 100
"y, pb

CnyxoBon annapat
(cM.  nmpumedanue
3)

CooTBeTCTBYIOLLMIA
orvbatoLlen

21Ty

=21 kly,

O*

YyutbiBarowmmn
YacTOTHYHO
3aBMCUMOCTb
aKycTU4eckoro
ycuneHus

AHarnorosbif
TenedoHHbIN
annapar**

CooTBeTCTBYIOLLMIA
ornbatoLLen

21Ty

21 klMy

0*

YyutbiBarowmmn
YacTOTHYHO
3aBMCUMOCTb
aKycTu4eckoro
ycurneHus

*kk

PagunonpuemHmk

CooTBeTCTBYIOLLMIA
orvbatoLlen

21Ty

=21 klMy,

0*

YyutbiBarowmmn
YACTOTHYHO
3aBUCMMOCTb
aKyCTU4eCKOoro
ycuneHust




MpymeyaHua

1 3a ypoBeHb BO3OENCTBMSA MOMEXW MPUWHAT YpPOBEHb ayauocurHana Ha Bbixoge UTC npwu
BO34ENCTBUN 3NIEKTPOMAarHMTHOro nornsi. HW3kuin ypoBeHb BO3AENCTBUS SKBUBANEHTEH BbICOKOMY
YPOBHIO nomexoycTonumsocT TC.

2 AMNnMTyAa HecyLLero curHarna perynvpyercs Tak, YTobbl MakcumanbHoe cpefHekBaapaTuyHoe
3HadeHue (cm. 3.19) ncnbiTaTensHOro (BO3AENCTBYIOLErO ) curHana 610 0anHaKoBbIM MPU BCEX
mMeTogax Mogynsauum.

3 lMpn BO3OENCTBUM BHELUHEro 3MEeKTpOMarHMTHoro nonst 4vactoton 900 Miu. BeixogHon
ayavocurHan npeacTaBnsieT coboM akyCTUYECKWMA BbLIXOQHOW CUrHam CriyxoBOro annapara,
N3MEPEHHbIN C NPUMEHEHNEM UCKYCCTBEHHOIO yXa, NOACOEANHEHHOMO C NOMOLLBIO TPYOKMN ASNIMHOW
0,5 m.

bl H B Ka4eCTBE OMopHOr BHS1 BbIXOZIHOTO ayauocurHana, T.e. TBeTcTBYeT 0 Ab.
* BbiOpa a4yecTBe OMOPHOro ypol O[HOro aygmocurHana, T1.e. cootsetcteyet 0 Ab

** Mpv BO3AENCTBUM Pagno4acTOTHOIO ToKa, HaBe4eHHOro B TeneoHHOM Kaberne Ha YacToTe
900 Mru. BeixogHoi ayguocurHan npeacTtaBnseT cobor HanpsbkeHne 3BYKOBOW 4acToThl,
U3MepPEHHOE B TeredOHHOM NIMHUN.

*** Tlpn BO3OENCTBMU PagMOYacTOTHOIO TOKa, HaBeO4eHHOro B Kabene anekTponuTaHust Ha
yactote 900 Mru. BbixogHoW ayguocurHan npeactaBnseT cobovi aKyCTMYECKUMI CcurHan
rPOMKOrOBOPUTENS!, UBMEPEHHbI C MOMOLLbI0 MUKPOGHOHA.

Tabmmua A.3 - OTHOCUTENbHBIE YPOBHM MOMEXOYCTOMYMBOCTH (CM. NpuMeYaHue 1)



MeTopg
npumeyaHue 2)

moaynsaLmm

(cm.

AmnnutyaHas
Moaynsauusi
CUHycounaarnbHbIM
curHarnom
yactoton 1 «kly
npu rnybuHe
moaynauun 80%,
ob

MmMnynbCHbIN
pagnoyacToTHbIN
curHan,
noaoOHbIN
curHany
cuctembl  GSM,
CO CKBa)HOCTbIO
8, yactoTon
nostopexus 200
lu, b

MMnynbCHbIN
paanoyacTOTHbIN
curHan,
noaoGHbIN
curHany
cuctembl DECT
CO CKBaXHOCTbIO
24, yacTtoTon
nosTopeHus 100
lu, nb

Bug UTC XapakTtep
BO3encTBuUSA
TeneBn3nOHHBIN 3ameTHOe 0* -2 -2
NPUEMHMK (cm. || yxyoweHve
npumeyaHue 3) N300 paxxeHns
CwvnbHoe +4 +1 +2
yXyaLueHve
N300 paxxeHus
N3o6paxeHue || +19 +18 +19
oTCyTCTBYET
Lindposon UckaxeHns 0* 0 -
TepmuHan c|[Ha
uHTepgoericom RS ([ BugeoakpaHe
232
UckaxeHuns =+16 =+16 -
OaHHbIX
Mogem ¢ || UckaxeHusa 0* 0 0
uHTepdericom RS || gaHHbIX
232+ (BBOZ MOMeEXM
B
TeneoHHbIN
kabenb)
WckaxeHns =+9 =+9 »+9
OaHHbIX
(BBOA NOmMexwu
B kabenb
nHTepdperica
RS 232)
Perynupyembii MorpewHocTs || 0* +3 +7
nabopaTopHbIf YCTaHOBKM
UCTOYHUK YPOBHS
ANEeKTPONUTaHUS™*** || NIOCTOSAHHOTO
TOKa

2%




MpymeyaHua

1 Undpbl B Tabnuue npeactaBnsioT COBOM OTHOCUTENbHbIE U3MEPEHHbIE MaKCUManbHble
cpeaHeKBagpaTUYHble 3Ha4YeHUst UcnblTaTenbHoro (BosdeicTBytowero) curHana (cm. 3.19),
HeobxoauMble Ans obecrnevyeHnss OAHON W TOW e CTENeHW BO3OENCTBUA MpU PasMyHbIX
mMeTodax MoaynAumu. BbICOKMIA ypOBEHb WCMbITATENbHOrO CWrHana, BblpaXkeHHbI B
Aeunbenax, SKBMBAsEHTEH BbICOKOMY YPOBHIO MOMEXOYCTONYMBOCTM.

2 WcnbiTaTenbHbI  CUrHan peryrmpyetcs Tak, 4Tobbl xapakTep Bo3genctsus 6Obin
OOMHaKOBbLIM MPU BCEX METOAAX MOAYNALUN.

3 lMpn BO3QENCTBMU pPagMOYaCTOTHONO TOKa, BBEOEHHOrO B Kabenb SMeKTponuMTaHus Ha
yacToTte 900 MI'y. XapakTep BO3AENCTBUS ONpeaensaeTcs CTeneHbo HapyLleHNs n3obpaxeHus
Ha 9KpaHe TeneBM3NOHHOrO npueMHuka. OueHka WMEeeT B 3HAYMTENbHOW CTeneHu
CYOBEKTUBHBIA XapakTep, Tak Kak MapameTpbl YXYOLWeEHWUsI M300paKeHUst pasnvyHbl Npu
PasnMyHbIX METOAaX MOAYNSALMN.

* BbibpaH B Ka4eCTBE OMOPHOrO YPOBHS MOMEXOYCTONYMBOCTH, cooTBeTCTBYHoWero 0 ab.

** [Npn BO3OENCTBUN Paamo4acTOTHOTO TOKa, BBEAEHHOro B kabernb mHTepdenca RS 232
Ha yacTtoTe 900 Mru.

*** Tlpy BO3OENCTBUM pagMoyacTOTHOrO TOKa, BBEAEHHOro B TernedoHHbIM kabenb u B
kabenb nHTepdenca RS 232 Ha yacTtoTe 900 MI'y.

**** Tlpn BO3AEWCTBUM PaAMOYaCTOTHOTO TOKa, BBEOEHHOr0 B BbIXOgHOW Kabenb
NOCTOSIHHOrO Toka Ha YacToTe 900 My,

B xogoe npoBedEHHBLIX 3KCMEPUMEHTOB ObINM MCMbITaHbl NpU BO3AENCTBUM
3NEKTPOMarHATHOrO nomns HanpsbkeHHocTbio 4o 30 B/M ¢ ncnonb3oBaHMEM Kak
aMnIMTYAHON  MOAZYNsiLMM  CUHycoMAarnbHbIM - CUTHarNoM, Tak WM UMMYNbCHON
MOZYNAL MU CO CKBaXHOCThIO 2 criegytoume obpasibl LmdpoBoro o6opyaoBaHus:

- ocywuiTenb pyK (SMeKTpMYeckoe MOSIoTEHLE) C  MMKPOMPOLECCOPHbLIM
yrpaBneHnewm;

- MofieM (CkopocTb nepedayun 2 MoanT, 75-0oMHbIN KoakcuasbHbIi kabenb);

- MofieM (CkopocTb nepegayun 2 Moaint, 120-oMHasi CUMMETpPUYHAs NMHKS);

- MPOMbILNEHHbIA KOHTPOSNEp C MMKPOMPOLLECCOpPOM, Buaeoaucrnieem wu
uHTepdericom RS 485;

- obyyaroLaa cuctema ¢ MUKPOMNpPOLLECCOPOM;

- TepMUHan Ans KpeauTHbIX KapT ¢ MOAEMOM;

- undppoBor MynbTUnnekcep (2/34 Moawnr);

- nostoputens Ethernet (10 Mbant/c).

Bce oTkasbl OblMM CBfI3aHbl C aHAnNoroBbIMM  (OYHKLUSIMA  UCMLITYEMOrO
obopynoBaHus.

A3 BropuuHble a3 ekTbl Moaynauum

lMpn TO4YHOM BOCMpPOU3BEAEHUM MOAYMALMKW, WUCMOMNb3yemMon B  LUPOBbIX
paguoTenedOHHbIX CUCTEMax, BawHO He TOMbKO MOAENMPOBaTb MEPBUYHYIO
MOAYMSALMIO, HO TaKXe y4ecTb BrnsiHue ntobon BTOPUYHOM MOZYNALUN.

Hanpumep, npumeHutensHo k cuctemam GSM n DCS 1800 BO3HuKatoT
apdeKTbl, CBA3aHHbIE C MHOrOKaApOBOW CTPYKTYPOW CWrHana, Bbl3blBaeMble
nogaBrieHMeM Mavyku MMMynbcoB Kaxable 120 Mc (4TO CO34aeT 4acTOTHYHO
cocTaBnsowyo npubrmantensHo 8 u). Bo3amoxHa Takke [OMONHUTErNbHas
Moaynsums Ha yactoTe 2 'y npu pexuime npepbiBucton nepegayn (DTX, cm.
npunoxexue G, pasgen G.2).



A4 BbiBoabl

McnbiTaHHble o6pa3ubl TC pearMpoBany Ha MOMEXM MPU BCEX UCMOMb3YEMbIX
mMeTogax mogynauumu. Mpu cpaBHeHMM 3dbdeKTOB BO3OEWCTBUA NPU Pas3fMYHbIX
BMOAX MoaynsuumM  BaxHo obecneuntb OOHO M TO Xe  MakcumarbHoe
cpenHekBagpaTUYHOE 3HAYeHWE UCTbITaTeNbHbIX CUTHArOB.

Mpy HanNMuMKM CyLIECTBEHHBLIX pPa3nuuni Mexay adxpekTamym BO3AencTBUs npu
pa3nMyHbIX BMAAX MOAYNAUMM UCNbITAaHUS C UCNOMb30BaHWEM amniuTY4HOW
MOAYNSIL MM CUHYCOUAanbHbIM CUrHarnomM 6binv Bcerga Hambonee XecTKUMM.

Ecrm pna TC KOHKpeTHOro Buaa OTMeYaeTcs pasfUyHbIi  XapakTep
BO3ENCTBMA MPW UCNOMb30BaHUM aMNIMTYQHON MOAYNAUMM CUHYcoMaanbHbIM
CUrHaroM W WUMMYMbCHOW  MOAynsuMKM, TO 3TO pasmnyine MoxeT OblTb
CKOpPEKTUPOBaHO MNpU YCTaHOBMEHUM COOTBETCTBYIOLLEIO KPUTEpPUS KavecTBa
PYHKLMOHMPOBaHNS B cTaHaapTe Ha TC KOHKpeTHOro Bunaa.

B uermom amnmmtygHas wmogynsuMs  CMHycouaanbHbIM - CUMHamoMm vMeeT
crnegylouwme npemmyLLecTea:

- M3MEpEeHVEe BbIXOAHbLIX CUIHAroB B aHarioroBblX CMCTEMAax, BO3HUKaKOLLMX B
pesynbtate BO3OENCTBUS MOMEX, BO3MOXHO C MOMOLUbIO  Y3KOMOSOCHbBIX
N3MepUTENbHBLIX MPUOOPOB NPU MarioM YpOBHE LLYMOB;

- YHUBEPCAanbHOCTb MPUMEHEHUs], TaK Kak HET HEOOXOOMMOCTM MOAENUPOBaTh
XapaKkTEPUCTUKN UCTOYHMKA MOMEX;

- BO3MOXHOCTb NMPUMEHEHUS] MOZYISILMU C OOHUMM U TEMU e NapameTpaMuy Ha
BCEX YacToTax;

- Bcera obecneymBaeTcs, Mo KpaHen Mepe, Takas e XeCTKOCTb UCMbITaHWN,
KaK 1 Mpy UMMyrbCHON MOZynsaLmm.

YuutbiBasi BbILLEU3NOXEHHOE, B HACTOALUEM CTaHAapTe YCTaAHOBMEH METOA
BO3ENCTBUSA MCMbITATENbHBIM 3MEKTPOMArHUTHLIM  MOSIEM MpPU  aMNIUTYLHOWN
MOZYNALMN CUHYcoMaanbHbIM CUrHaroM. PekomeHayeTcs, 4ToObl TEXHUYECKMMM
KOMUTETaMU MO CTaH4apTM3auuM, OTBETCTBEHHLIMU 3a pa3paboTKy CcTaHO4apToB
ons TC KOHKpPETHOro BuAaa, WMHOM MEeTod MOAYNAUUM MPUMEHSNCS NMub Mpu
HanmM4YumM ocobbIX NPUYKH.

NMpunoxeHune B (cnpaBo4Hoe). U3nyyarowme
aHTEeHHbI

Mpunoxexne B
(cnpaBo4Hoe)

B.1 BUKOoHM4YecKasi aHTeHHa

BukoHndeckasas aHTeHHa COCTOMT M3 KOaKCUarbHOro CUMMETPUPYIOLLErO
YCTPONCTBA M 0O BEMHOIO M3STy4atoLLEero 3fieMeHTa, UMeeT LUMPOKYIO NMOMoCcy 4acToT
M MoxeT paboTaTb Kak Ha nepegady, Tak W Ha npuem. 3aBUCUMMOCTb
KoabdmLmeHTa kanMbpoBKN aHTEHHbI NPeAcTaBnseT COOON NMaBHYH KPUBYH, Kak
npaBunIio, BO3pacTaloLLyto C HYaCcTOTON.

Manble pa3mepbl aHTEHHbl [JenalT ee yAoOHOW ANns MpUMEHEHWs B
OrpaHu4YeHHbIX 30HaX, Hanpuvep B 6e33X0BbIX kKamepax.

B.2 Iloronepnoguyeckasi aHTeHHa

Jloronepuoguyeckas aHTeHHa npeacTaBnsaeTr cobor  rpynny  Ounonen
pasnUYHON AMWHbI, COEAMHEHHBbIX C NepefatoLlen MMHUEN. STU LLMPOKOMOSIOCHbIE
aHTeHHbl  0brnagjalT  OTHOCWUTENbHO  BBICOKMM  YCUIIEHWEM U HU3KUM
K03(bdMLMEHTOM CTOSYEN BOMHbI.

Mpn BbIGOpE aHTEeHHbl AnA CO34aHWsA WUCMbITaTerlbHOTO 3MEKTPOMAarHUTHOrO
nons Heobxogmmo ybeouTbCss B TOM, 4TO CUMMMETpUpyloLlee YCTPOWCTBO
obecneumnBaeT nepegadvy Tpebyemon MOLWHOCTN.

B.3 PynopHble 1 BONHOBOAHbIE aHTEHHbI
PynopHble “ BOMHOBOAHbIE aHTEHHbI CO3AalT JIMHEWHO MNONSIPU30BaHHbIE
3MeKTpoOMarHUTHbIE Nons. X npuMeHeHne TUNMYHO Ha YacToTtax cebiwe 1000 My,

MpunoxeHune C (cnpaBo4yHoe). Acnonb3oBaHue
0e33X0BbIX Kamep

Mpunoxenne C
(cnpaBo4HoE)



C.1 O6wme cBegeHNA o0 6e33X0BbIX Kame pax

be3axoBass kamepa npeAcTaBnsieT cobOM 3KpaHMPOBAHHOE MOMELLEHUE,
BHYTPEHHME MOBEPXHOCTU KOTOPOro MOKPbLITbI PaaMonorfowaoLmm MaTeprarom.
[MokpbITEe KaMepbl paguonornowalwmM — MaTepuanoMm  npecrnegyet  uernb
NpefoTBpaTUTbL OTPaXKEHUS PafMOBOSIH OT BHYTPEHHUX NOBEPXHOCTEN KaMepbl, TakK
KaK MHTepdepeHLnst N3y4eHHOrO U OTPaXEHHOrO 3NeKTPOMArHUTHBLIX NOonen MoXeT
npuBecT Kk 06pa3oBaHMIO MMKOB M MPOBASIOB HAMPSHXEHHOCTU PEe3YrbTUPYHOLLErO
3MEeKTPOMarHUTHOro Nnons.

B nony6e3axoBov kamepe paguonornoLLarLLMM MaTepuanom NoKpbITel CTEHbI U
notorok. B nonmHocTblo 6e33X0BOM kamepe pagvonorioLaiLmMM MaTepmanomM
NOKPbIT TaKxe nori.

KoadpdpmumeHT oTpakeHuss paguvonorfowawero mMaTtepvana  3aBuCUT B
OCHOBHOM OT Y4acTOTbl M yrna nageHus paguoBofH. Kak npaBwuno, norfoLleHve
3MEKTPOMArHUTHOW 3HEPIMN MaKCUMaribHO MpU HOPMarbHOM MafgeHun pPagvoBOSH
Ha NOBEPXHOCTb PaAMOMNOITOLAIOLLIEro MaTepuarna n CHXaeTcs nNpu Bo3pacTaHum
yrna nageHus.

Ons Toro 4To6bl YMEHBLUMTDL OTPAXEHUS U YBENUYUTL MOTTIOLLEHE PaANOBOIH,
NPUMEHSIOT pagmMonornoLaLmMiA MaTtepyan B gopMe NUpamnz UnvM KOHyCOB.

B nomny6e33xoBbIx kamepax AOMNOMHUTENbHAA YCTaHOBKA PaauomNormioLLaroLEro
mMatepvana Ha nory Kamepbl nomoraeT obecnedntb Tpebyemyio cTeneHb
OOHOPOAHOCTM WCMbITATENBHONO MO Ha BCEX 4YacTtoTax. MecTo pasmeleHus
pPafvoNornoLALLEro MaTepuana onpeaensoT 3KCNepUMEHTarbHO.

JononHnTenbHbIN nornoaumin  Matepuan He AOrKeH ObiTb pa3MelleH B
HanpaBneHUn NPSIMOro pacnpoCTpPaHeHUs fyya OT aHTeHHbl K ATC.

Mpy ucnbITaHMAX OOMOSNHUTENBHBIA MOMTOWAKWMIA MaTepuan pa3MeLlalT B
TOM e MOSIOXEHUN 1 MPU TOW XKe OpUEHTaL N, YTO 1 B MPOLLECCE KannbpoBKU.

OaHOpOAHOCTL MCMbITATENBHOrO Nonsa B 6€33X0BOM KaMepe MOXET ObITb Takxke
yrnyJlleHa nyTem caBura M3nyqarollet aHTEHHbI OTHOCUTENBHO OCKM KaMepbl, Tak
KaK MtoOble OTpaXXeHUsi He ABMNSIKOTCA CUMMETPUYHBIMMU.

Be3axoBble kamepbl CTaHOBATCHA MarnoaeKTVBHbBIMM Ha HU3KUX YacToTax
(Huxe 30 MIy), B TO Bpems Kak 3dhdeKTMBHOCTb Kamep, NOKPbITbIX (hepprUTOBbIM
pafMonornoLwalLmMM MaTepuranoMm, Kak NpaBusio, CHUXaeTCs Ha YacToTax cBbiwe 1
[Tu. Cnepyet gobveaTbCcs OQHOPOAHOCTU U3MYy4aeMOoro Mors Ha caMbliX HU3KKX U
CcaMblX BbICOKMX YacTOTax, OfHAKO Npu 3TOM MOXET BO3HUKHYTb HEOOXOANMOCTbL B
onpeaeneHHoM U3MEHEHUM KOHCTPYKLIUM Kamepebl.

C.2 TlpucnocobneHne 6e33xOBbIX KamMep, NOKPbITbIX peppUTOBLIM
MaTepuanom, CKOHCTPYMPOBaHHbIX ANA NPUMeHeHus Ha Yactotax go 1 Mu,
AN Ucnonb30BaHUA Ha YyacToTax cBbiwe 1 My

BOMbLMHCTBO CYLLECTBYIOWMX MarnblX Ge39X0BblX Kamep, WCMosb3YLLmMX
deppnTbl B KayecTBe paaMOmNorrowalolWero martepuara, CKOHCTPYMpOBaHbl Ans
ncnonb3oBaHua Ha 4yacTtoTax Ao 1 Iu. Mpu ucnonb3oBaHUM TakMX Kamep Ha
yacTotax cBbile 1 MU MoxeT 6blTb TPYAHO MMM HEBO3MOXHO OGecneyunTb
COOTBETCTBYE TpeboBaHMAM K 0OHOPOAHOCTH ncnblTaTenbHOro
3NEeKTPOMAarHUTHOro Nossl, yCTaHOBMNEHHLIM B 6.2.

HacTtoaumin pasgen cogoepxT CBedeHWs O npoledypax agantauuy Takux
kKamep Ans 4YacToT cBbiwe 1 [T ¢ Mcrnonb3oBaHMeM ansTepHaTUBHOMO MeToaa
06 ny4YeHVs, NPMBEAEHHOO B NpUIoxeHun H.

C.2.1 Mpo6Gnembl, CBA3aHHble C WCMONIb30BaHUEM Kamep, NOKPbITbIX
cdepputoBbIM  MaTEpPManoM, MNpU WUCNbLITAHUAX Ha YCTOMYMBOCTb K
3MeKTPOMarHUTHOMY Moo Ha YacTtotax cBbiwe 1My

YKkasaHHble npobrnembl MOryT MMETb MECTO, Hanpumep, B Marbix 6e33X0BbIX
Kamepax, NOKpbITbIX (PEPPUTOBLIM MaTepuanom, UM B ManbiX [B TUMMYHOM Criydae,
pasmepamu 7 (onmHa): 3 (umpuHa) = 3 (BbicoTa) M] 6€33X0BbIX KaMmepax, MOKPbITbIX
KOMOWHMPOBaHHBIM MaTepuanom 13 eppuToBbIX NOFMOTUTENEN U NOrMOTUTENEN,
cogepXaLLmx yrnepog.

Ha yacTtotax cBeiwe 1 [Ty depputoBbie NMTKN 06LIYHO BeayT cebsi ckopee
Kak oTpaxartenu, Yem kak norrmotutenu. MosToMy yCTaHOBUTb Ha 3TMX YacToTax
ucnblTaTenbHOe 3neKTPoOMarHUTHOe norie, OAHOPOAHOE Ha MMOCKOCTM pa3Mepamu
1,5:x1,5 M, oOKasbiBaeTCAd BeCbMa 3aTpygHUTENbHbIM ©3-32 MHOTMOKPaTHbIX
OTPaXeHW OT BHYTPEHHMX NOBEPXHOCTEN Kamepbl (CM. pucyHok C.1).

PucyHok C.1 - MHOrokpaTHble OTpaXXeHusi B CyLLeCTBYHOLUX ManbIX
0e33x0BbIX Kamepax



PucyHok C.1 - MHorokpaTHble OTPaeHWUs B CYLLECTBYHOLLMX MarbiX 6e33X0BbixX
Kamepax

B nomnocax 4acToT, BblOeneHHbIX Ans pa,El,VIOTeJ'IedX)HOB, ONMHa  BOIHbI
n3ny4yeHna MeHee 0,2 M. 3TO O3HayaeT, 4TO pesynbraTthbl UcnbITaHUN BecbMa
YyBCTBUTESbHbI K PAaCnoJiIoKeHUo M3r|yqa+ou.|.e|7| adHTEHHbI, aHTEHHbI (,El,aT‘-IMKa) ana
Nn3MepeHna 3N1eKTpoOMarHMTHOro Nond m UTC.

C.2.2 Bo3MOXHOe pelueHue
Ona Toro 4To6bl pa3pewmnTb ykasaHHble B C.2.1 npobriembl, npegnaratloTcst
crnegyowwme npowenypsbi:

a) MCMorb3oBaHWe PYMOPHOA WM BOSNHOBOAHOW aHTEHHbl ONA YMEeHbLUEeHUS
KOMIMOHEHTOB MOsl, U3MyYyaemblX B 0GpaTHOM HanpaBlieHUM, YTO Takxe Mo3BOIUT
YMEHBLUMTL OTpaXkeHUst OT GOKOBLIX CTEH 6e33X0BOM Kamepbl Grarogapsi y3Kow
avarpaMMe HanpaefieHHOCTU aHTEHHbI;

b) ymeHblueHWe paccTosHUs Mexay u3nydalolen aHteHHom u UTC pns
CHWKEHNS OTpaXeHuin oT BOKOBbIX CTEH (pacCcTosiHMe Mmexay aHTeHHon u UTC
MOXET ObITb YMEHbLLEHO A0 1 M);

C) MCnorb30BaHNE METOAA HEe3aBWCUMbIX OKOH pasmepamu 0,5 mx 0,5 m (cm.
npunoxenve H) ans obecnevenns Bo3genctaus Ha UTC ogHopogHoro nons;

d) gononHWTenbHOe NOKPbITUE CTEHbI Kamepbl, NPOTMBOMOSIOXKHOW OCHOBHOMY
HanpaBieHUIO U3MTyYEHNS aHTEHHbI, Pa4UONOTTOLLAIOLIMM MaTepmarnomM co CpegHuM
HanosHeHNeM YrrepoaoM, C TeM 4TOObl WCKMIOYUTb MNpsSIMble OTPaKEHWs, YTO
YMEHbLUMT  YYBCTBUTENbHOCTb UCMbITAHWA K  no3uuuoHupoBaHnio UTC  u
n3nyyaroLLen aHTeHHbl. Kpome TOro, AOMOMHUTENBHOE MOKPbITUE MOrMOWALMM
MaTepuanom No3BONMT YryylUMTb OAHOPOAHOCTL MOMSA Ha YacToTax Hke 1 Ty,

MpumeyaHne - Ecrm  Ans  AONOMHUTENBHOMO  MOKPBLITUA  MPUMEHSeTCH
MOrMoLAWMIA - MaTepuan ¢ BbICOKMM COAepXaHWeM yrrepoda, 37O  MOXeT
3aTPYAHUTL BbINOMHEHNe TpeboBaHMA K O4HOPOAHOCTM NONS Ha YacToTax Hwke 1
u.

BbinonHeHne 3TuUX npoueayp MO3BOMAET UCKMOYMTbL  Oorbliyld  YacTb
OTPaKeHHbIX BOMH (CM. pucyHok C.2).

PucyHok C.2 - BonbLiasa YacTb OTPaXXeHU MoXeT GbITb UCKIOYEeHa
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————
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PucyHok C.2 - bonbLuas YacTb OTPaXeHWn MOXeT ObITb UCKIIoYeHa



NMpunoxeHune D (cnpaBo4yHoe). BnusiHue
HEeNIMHEUHOCTU YCUNUTENs U NpuMmepbl
BbIMNOJIHEHUA Npoueaypbl KannopoBKU
MUCNbITaTeNIbHOro Nosns B COOTBETCTBUM C 6.2

Mpunoxenune D
(cnpaBo4HoE)

D.1 Llenb orpaHu4yeHUs UCKaxeHUN ycunutens

HenmHenHOCTbL ycunuTens He OOSkHa OOCTUraTh 3HAYEHWW, NPU KOTOPbIX OHa
Oyner okasblBaTb CYLIECTBEHHOE BIMSIHUE HA HEONPEOENieHHOCTb YCTaHOBKM
HanpPsPKeHHOCTU 3MEKTPOMAarHUTHOro nonsi. B cooTBeTCTBUM C 3TUM B HACTOSILLEM
NPUINOXEeHUN MPUBEAEHbI PeKoMeHaauMn ONs UcnblTaTerbHbIX NnabopaTopuii no
BbISIBIIEHMIO U OrPaHNYEHNI0 3GPeKTOB HACbILLEHWST YCUIUTENS.

D.2 Bo3moxHble npo6neMb|, Bbi3blBaeMblie rapMmoHun4e CKumm
COCTaBNAWMMU U HACbIWWeHUeM ycunurtens
I'Ieperpy3|<a ycunmtena MoXeT NpuBeCTn K pasfiMnd4HbIM NocrneacTBUAM.

a) [apmoHwyeckMe COCTaBrsilOLLME MOMYT  YBENMUUTb  HampsPKEHHOCTb
UCNbITaTENbHOrO 3N1EKTPOMAarHUTHOTO Noss:

1) npn kanmbposke GyaeT MMeTb MecTo owmbKa M3MEPEHMS HaMPSKEHHOCTU
nons Ha 3adaHHOM 4YacToTe, TaK Kak LUMPOKOMOMOCHas aHTeHHa ANA U3MepeHus
HanpsbkeHHOCTM nons obecneynBaeT U3MepeHne YpoBHEN NOMen Kak Ha OCHOBHOM
4YacToTe, TaK M Ha YacTOTaxX rapMOHUYECKNX COCTaBIISHOLLMX.

MpegnonoxvmM,  Hampumep, 4YTO  YPOBEHb  TPETbEN  rapMOHWUYECKOW
COCTaBMSAOLLEN HaNPsXXEHNs CuUrHanma Ha 3axMmax aHTeHHbl Ha 15 gb Hwxe, yem
YPOBEHb CUrHana Ha OCHOBHOW 4acToTe, U Apyrne rapMoHUYeCcKue CocTaBnsoLLme
oTcyTcTBYOT. [Npeanonoxvm Takxke, YTo KOahdMUMEHT KanMBpOBKN aHTEHHbI Ha
OCHOBHOM 4YacToTe Ha 5 gb MeHblue, YeM Ha 4acToTe TpeTbeil rapMOHUYECKON
cocTaBnsowen. Torma n3mepeHHasi HanpsPKeHHOCTb MOMS Ha OCHOBHOW 4acToTe
b6yner mvwb Ha 10 gb 6Gomble, Yyem Ha 4acToTe TPeTbell FapMOHWYECKOWN
cocTaBnsowen. Ecrnm obwan namepeHHasi HanpspkeHHOCTb Mons coctasnsget 10
B/m, Hanps»keHHOCTb Nons Ha OCHOBHOW YacToTe 6yaet 9,5 B/mM. MoxHo nonaratb,
YTO yKasaHHas owubKka SABNAETCs AONYCTUMOW, TaK Kak OHa MeHblle, 4YeMm
MOrpeLLHOCTb U3MEPUTENBHOW aHTEHHbI;

2) B npouecce MUCMbITaHUA 3aMeTHblE FAapPMOHWYECKUE COCTaBMsAoLME MOryT
NpMBECTU K OWMOKam B BbISBMEHUM HapylleHun yHKkumnoHnpoBaHus UTC, ecrin
ucneityemoe TC yCTOMYMBO (PyHKLUMOHMPYET MNPy BO3LENCTBUM MOMEXM Ha
OCHOBHOW 4acToTe, HO OKa3blBAETCSl BOCMPUMMYMBBLIM K BO3LENCTBUIO NMOMEXN Ha
YacTOTe rapMOHNYECKON COCTaBIAOLLEN;

b) B HekoTOpbIX Cry4asix rapMOHWYECKMe COCTaBnsoLpe MOryT OKasblBaTb
BMUSIHWE Ha pe3ynbTaTbl MCNbITaHUA Aaxe Mpu MX 3EeKTUBHOM NOAaBMEHUN.
Hanpumep, npy WCAbITAHMSIX MPUEMHOTO YCTPOWCTBA, (OYHKLMOHMPYHOLLEro Ha
yactote 900 My, aaxe BecbMma crabble rapMOHMYECKME COCTaBrsloLLME
ucneltatensHoro curHana yactoron 300 My, MoryT neperpy3nTtb BXOA, NpUEMHMKa.
AHarnormyHoe BIMSIHME MOMYT OKasdaTb Mobo4vHble KonebGaHus Ha Bbixode
YCUNMTENH, HEe CBSA3aHHble C [apMOHUMYECKUMW COCTaBNSIOWMMM  OCHOBHOM
4acToThl.

c) lMeperpy3ka ycunutensi BO3MOXHA [Oaxe MNpU OTCYTCTBUM U3MEPSEMbIX
rapMOHUYECKMX COCTaBMSIOWMX. OTO MOXET MMETb MECTO, €CIiM Ha BbIXoAe
yCUnuMTena npuMMEHeH dWnbTp HU3KUX 4YacToT, I9GdEKTUBHO MNOAABNSAIOLLMIA
rapMoHu4yeckne coctaensoume. B 3ToM cnyyae Takxe BO3MOXHbI OLMOOYHbIE
pe3ynbTaThbl:

1) €CIin 3TO Nponcxoaunt npu KaJ'IM6pOBKe, BO3MOXHbIE OLUMOKWN CBSI3aHbl C TEM,
4YTO NpU UCNONb3OBaHUM anropuTtma, YCTaHOBJIEHHOINO B 6.2, ncnosb3yeTcd
npeannonoxexHme o TNIMHEVHOCTM;

2) B npouecce MCMbITaHUA TakKOM BWA HACbILWEHUS YCUNMTENA NpuBOaUT K
oLwmMbKe ycTaHOBMeHNs KoadbdmumeHTa MoOaynsaLMN U NOSIBNIEHNIO FaPMOHUYECKMNX
COCTaBMALWLMX YacToTbl Mogynaumm (06bei4Ho 1000 My).

YKkaszaHHble MNpUMepbl  MOKasblBalOT, YTO YCTAHOBMIEHWE  MpPeAEnbHbIX
YUCTIEHHBIX 3HAYEHWUA UCKAXKEHUW YCUIMUTENS HellernecoobpasHo, Tak Kak CTeneHb
BINMSAHUS YKa3aHHbIX UCKaXKEHWI CyLLECTBEHHO 3aBucuT oT Buga NTC.



D.3 NMpeanoxeHusi N0 KOHTPOM O HENTMHEMHOCTU YyCUnuTensa

D.3.1 OrpaHuyeHuMe copepxaHWsi TrapMOHUYECKMX COCTaBNAKOLMX
ucnbiTaTeibHOro nons

[apmMoHMYeckue cocTaBrsloLME UCMbITATENbHOTO MNoMnst  MOryT  ObiTh
orpaHuyeHbl 3a CYET WUCMNOMb30BaHWA Ha BbIXOAE YCUIMTENSA perynMpyemMoro
(cnegAwero) dwmnebTpa HU3KMX YacToT. [na Bcex 4acToT, Npyu KOTOpbIX Ha Bbixode
YCUNUTENS BO3HMKAIOT rapMOHUYECKMe COCTaBmsiowme, Heobxoammo, 4YTODbI
ocrnabneHne rapMOHMYECKMX COCTaBMSOLWMX MO B CPaBHEHUM C COCTaBMSOLLEN
Ha OCHOBHOW YacToTe npeBbiwasno 6 Ab (CM. Takke BapvaHT BrMSHUA Neperpysku
yCUnnTens, ykasaHHblli B nepeyuncnenun b) pasgena D.2.

Mpn aTom owmbka ycTaHOBrEHWUS HanpsbkeHHocTu nomnst O6ypeT meHee 10%.
Hanpumep, HanpspkeHHocTe nona 10 B/M npu u3mepeHun  LLMPOKOMONOCHOM
aHTEHHOW MOXeET ObITb Bbi3BaHa COCTABMNSALLMMU NOJst HANPSHXXeHHOCTLIO 9 B/M Ha
OCHOBHOM 4acTtoTe un 4,5 B/M - Ha 4yacToTe rapmMoHMYeckoln cocTasnstowen. Mpu
OLIEHKE HEeOoNnpeaerieHHOCTU U3MEPEHUst HamnpshKeHHOCTW Mons npu kanmbposke
TakoW BapuaHT SBsSEeTCHA [OMYCTUMBIM.

Ecrm Ha BbiIXxoge ycurmtens npuMeHsieTcs dunbTp  HU3KMX 4acToT ¢
MKCMPOBaHHBIMX  MapaMeTpaMn, TO BEPXHAS XapakTepucTudyeckas 4vactoTa
dmnbTpa fgormkHa ObITe paBHa NpUMepHo 1/3 MakcManbHON YacTOTbl YCUIUTENS.

D.3.2 W3smepeHMe coaepkaHUA TrapMOHMYECKMX  COCTaBIISAOLWMNX
McnbiTaTe NbHOIO Nons

[apmMOHMYeckui cocTaB MCMbITaTENbHOrO Nons MoxeT 6biTb u3mepeH mbo
HernocpeACTBEHHO MyTeM MPUMEHEHWSI CENEKTUBHOW W3MEPUTENbHOW aHTEHHbI,
mmbo kocBeHHbIM cnocoboM. [MNpy ncnonb3oBaHWMM KOCBEHHOTO crnocoba:

- onpegensioT 3ddeKTVBHBIA  KOIMMUMEHT KanmMOpPOBKM  U3MyyatoLLen
aHTEeHHb! (OTHOLLEeHWe NoAaBaeMon MOLLHOCTM K HanpsiXeHHOCTW Nomnst Ans SaHHON
KaMepbl W [AHHOTO pPacCMofioXEHWs1 aHTEHHbl), a 3aTeM Haxo4sT OTHOLLeHue
nofaBaemMor MOLLHOCTM Ha OCHOBHOW 4acToTeé W 4acToTax rapMOHUYECKUX
COCTaBMSAOLLMX MUIN

- MPUMEHSIIOT HanpaBrieHHbIN OTBETBUTENMb C Y4ETOM 3Ha4YeHUn KoaddmLmeHTa
KannbpoBKM aHTEHHbI, MPMBEAEHHBIX B TEXHUHECKUX LOKYMEHTAX N3roTOBUTENS.

Ecnn Ha Bbixoae yCUnuTens, KOTopbln MOXET paboTaTh B PEXMME HaCbILLEHWS],
NPUMEHSIOT  MNBLTP  HUBKMX  4acToT, NoAaBnNAOWMA  rapMOHUYECKUe
COCTaBMsAoLLME, YPOBEHD NOAABAEMOrO CUTHamNa HY NpY Kakux YCNOBUAX HE LOJDKEH
npeBbIWaTb 3HayeHne Ha 2 b Hwxe TodkM HacbiweHus ycunmtend. [Npu aTom
MMKOBOE 3HAYeHMe CUrHana Ha BbIXOAe ycunuTens (B BorbTax) OyaeT yMeHbLUEHO
Ha 20%.

D.4 MNMpumepsbl, cBUAETENbLCTBYIOWME 06 3KBMBaNIEHTHOCTM ABYX METOAOB
Kanu6poBku nons (cm. 6.2)

PucyHok D.1 - lo3uumnmn nameputensHOn aHTEHHbI (AaTynka) B
NNOCKOCTU OAHOPOAHOIO nonsi
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PucyHok D.1 - Tlo3vumm wusMepuTenbHOW aHTeHHbl (JaTuyuka) B NIIOCKOCTU
OHOPOAHOro Norsi



Ha pucyHke D.1 nokasaHo pacnonoxeHue 16 no3uuuii, B KOTOPbIX JOSDkHA ObITb
n3MepeHa O4HOPOAHOCTb MCMbITATENbHOIO 3NEKTPOMAarHUTHoro nomnsl. PaccrosiHue
MeXay cocegHMMM NO3ULMSIMU JOIDKHO ObITb (MKCUPOBaHHBIM U cocTaensiTe 0,5 m.

D.4.1 Mpumep BbINONHEHUs npoueaypbl KANMOPOBKK C UCMONb30BaHUEM
MeToA4a NOCTOSHHOW HanpsAXeHHOCTV NonsA B cooTBeTCTBUM € 6.2.1

Ona co3gaHnsi NOCTOAHHOW HanpsbkeHHOCTU nons &, =6 B/M Ha KOHKPETHOM
4yacToTe NpU U3MEPEHUSIX C NMPUMEHEHNEM YCTAHOBKW, NPUBELAEHHON Ha PUCYHKE 7,
notpeboBanncb 3Ha4YeHWs NOLBOAVMMOW MOLLHOCTM, NpuBedeHHble B Tabnmue D.1
(MpyHATO B KavecTBe npumepa). B tabnvue D.2 3Tn 3HavyeHus pacnpeneneHsl B
ropsiake Bo3pacTaHus.

Tabrnuua D.1 - MIamepeHHble 3Ha4eHUst MOABOAMMON MOLLHOCTM Npu KanubpoBske ¢
MCNOMb30BaHNEM MeToAa NOCTOSIHHOW HANPSPKEHHOCTU Mons

Mo3unuusa Mopasaemas MoLHocTb, AB (MBT)
1 27
2 22
3 37
4 33
5 31
6 29
7 23
8 27
9 28
10 30
11 30
12 31
13 40
14 30
15 31
16 31




Tabnuua D.2 - N3amepeHHble 3Ha4eHus1 NoABOANMON MOLLHOCTW, pacnpeaereHHble
B NOpsAAKe BO3pacTaHus N OLEeHKa pe3yfibTaToB U3MEPEHUI

Mosnuuns Mopasaemas moLHocTb, Ab (MBT)
2 22

7 23

1 27

8 27

9 28

6 29

10 30

11 30

14 30

5 31

12 31

15 31

16 31

4 33

3 37

13 40

Mpumeyanns

1 Mosnumsa 13: 40-6=34, cooTBETCTBYIOT TPEOOBaHNAM 4BE NO3ULUN.
2 Moauvuus 3: 37-6=31, COOTBETCTBYIOT TPEOOBAHNAM LLECTb MNO3ULWIA.
3 Moauvuus 4: 33-6=27, cOOTBETCTBYIOT TpeOOBaHNSAM ABEHaALATb NO3ULIUIA.




B ykasaHHOM npumepe u3ameputenbHole no3vuum 2, 3, 7 un 13 He
COOTBETCTBYIOT KpuTeputo 0/+6 gb, HO no kpawHei mepe 12 u3 16 no3uumn
COOTBETCTBYIOT ykazaHHOMY KpuTeputo. CrnegoBaTternbHO, Ha AaHHOW KOHKPETHOW
YacToTe KpUTEPUIn OQHOPOLHOCTU UCNbITATENbHOMO NONsA BbiNONHseTCs. B gaHHOM
clnyvae noaBoaMMasi MOLLHOCTb AomkHa cocTaensTe 33 ob (MBT). OT1o obecneuunt
0N ABeHaauaTu No3uLui HanpsXXeHHOCTb nons He MeHee 6 B/m (no3unumsa 4) n ans
OBYX NO3MLMIA HANPSPKEHHOCTL Nnons He MeHee 12 B/m (nosuumm 1 n 8).

D.4.2 Mpumep BbINONHEHUs npoueaypbl KaNMOPOBKK C UCMOJNb30BaHUEM
MeToZa NOCTOAHHOW MOLLHOCTU B COOTBEeTCTBUMU C 6.2.2
Mosnuma 1 BbibpaHa B Ka4yecTBe NEPBOM TOYKU KarmMOpOBKW, B KOTOPOW

obecneyeHa HanpsbkeHHOCTh nons &, = 6 B/M Ha KoHKpeTHol YacToTe. Mpu Toi e
nogBO4UMON MOLLUHOCTW U3MEPEHbl C NMPUMEHEHWEM YCTaHOBKM, NMPUBEAEHHON Ha
PUCYHKe 7, 3Ha4yeHVs HanpshkeHHOCTW mnond, npusedeHHble B Tabmmue D.3. B
Tabnuue D.4 3T 3HaueHns pacnpeaerneHsl B MOpsiake BO3pacTaHus.

Tabnvua D.3 - N3mepeHHble 3HauYeHns NoABOAMMON MOLLHOCTU M HaNpsKeHHOCTH
nons npu kanbpoBke C UCNOMb30BaHNEM MeToAa NOCTOSIHHOW MOLLHOCTM



Mo3unuma || MNMogaBaemas HanpsixeHHOCTb HanpspkeHHOCTb nons,
MOLLIHOCTb, ab || nons, B/m ob, OTHOCUTENbHO
(mBT) nosuuumn 1

1 27 6,0 0

2 27 10,7 5

3 27 1,9 -10

4 27 3,0 -6

5 27 3,8 -4

6 27 4.8 -2

7 27 9,5 4

8 27 6,0 0

9 27 5,3 -1

10 27 4,2 -1

11 27 42 -3

12 27 3,8 -4

13 27 1,3 -13

14 27 42 -3

15 27 3,8 -4

16 27 3,8 -4

Tabnuua D.4 - MIamepeHHble 3HaYeHWs1 HanpPsPKeHHOCTU MONs, pacnpenenieHHble B
nopsiake BO3pacTaHusl, U OLleHKa pe3ynbTaToB U3MEPEHWI




Mo3unuma || MNMogaBaemas HanpsixeHHOCTb HanpspkeHHOCTb nons,
MOLLIHOCTb, ab || nons, B/m ob, OTHOCUTENbHO
(mBT) nosuuum 1

13 27 1,3 -13

3 27 1,9 -10

4 27 3,0 -6

5 27 3,8 -4

12 27 3,8 -4

15 27 3,8 -4

16 27 3,8 -4

10 27 42 -3

11 27 4.2 -3

14 27 42 -3

6 27 4.8 -2

9 27 5,3 -1

1 27 6,0 0

8 27 6,0 0

7 27 9,5 4

2 27 10,7 5

MpymeyaHns

1 Mo3numsa 13: -13+6=-7, coOTBETCTBYIOT TPeOOBAHUSIM [,BE NO3NLIUN.

2 Mosunymsa 3: -10+6=-4, cooTBETCTBYIOT TPEOOBAHMAM LLECTH NMO3ULIUIA.

3 Moauuus 4: -6+6=0, coOTBETCTBYIOT TPEOOBAHUSIM ABEHAALATE NO3ULIUIA.




B ykasaHHOM npumepe u3ameputenbHole no3vuum 13, 3, 7 M 2 He
cooTBeTcTBYlOT Kputepmio 0/+6 gb, HO 12 M3 16 nO3MUMIA COOTBETCTBYHOT
ykaszaHHoMy kpuTeputo. CriegoBaTtenbHo, Ha AaHHOW KOHKPETHOW YacToTe KpUTepun
OOHOPOAHOCTUM  UCMbITATENMbHOrO MONs  BbINOMHseTcA. B gaHHoM  cnydvae
nogBoguMas MOLLHOCTb, Heobxogumasi Anst obecneyeHns HanpsKeHHOCTU Nonst

Z, =6 B/m pomxHa cocTtasnatb 27 ab (MBT) +20 Ig (6 B/mM/3 B/m) =33 ob (MBT).
9710 obecneunT ana 12 no3numin HaNPsXXeHHOCTb Nons He MeHee 6 B/m (nosuuumsa 4)
W ANna ABYX NO3ULUIA HANpPs»XeHHOCTb Nnons He MeHee 12 B/m (nosmuum 1 1 8).

MpunoxeHnune E (cnpaBoyHoe). PekomeHaauuum
AN TeXHU4YEeCKUX KOMUTETOB,
pa3pabaTbiBalOLWMX CTaHAAPTbI HA
npoAaykKuuio, No BbIOOPY CTENEHEen XXeCTKOCTU
UCNbITaHUN

Mpunoxenne E
(cnpaBo4HoE)

E.1 BBegeHue

Manyyaemylo MOWHOCTb paguonepedaTyMkoB 4acTO yCcTaHaBnMBawT B
eauH1Lax 3pdeKTUBHON 13ny4aemMon MOLLHOCTU MO OTHOLLEHUIO K NOMyBONHOBOMY
auvnomnto. TOSTOMY HaMpsPkeHHOCTb  MOMsl, CO34aBaeMoro B [JallbHEW 30HEe
(cpeoHekBagpaTuyHoe  3HayeHue), F, B/M, moxeT OblTb HenocpeacTBEHHO
paccuuTaHa no dopmyre Ans Aunornsi

E=kfP1d, (E.1)

roe & - koahdMLWEHT, paBHbIiA 7, ANs pacnpocTpaHeHusl paavoBONH B CBOGOLHOM
NPOCTPaHCTBE B AasbHell 30HE;

F - adhpekTmBHaAA usnyyaemas MoWHOCTb, BT;

d - paccTosiHMe 0O aHTEHHbI, M.
Ecrm adpekTuBHaa wmanyyaemas MOWHOCTb NepefaTtyMka Heu3BecTHa, B
dopmyny (E.1) moxeT ObiTb NOACTABMNEHO 3HAYEHWE MOLLHOCTW, NepeaaBaemMon B

adHTEHHY. B atom crny4vyae 3Ha4eHune KOSdJCbVILI,VIeHTa k ONst TUNMWYHBIX NepeHOCHbIX
pagunonepenaT4ynkoB NMNPUHUMaKOT paBHbIM 3.

Cne,u,yeT y4nTbiBaTb, 4YTO OTpaxawwpe u normolawume 00 BEKTbI,
pacnonoXxeHHble nobnmsocTu ot nepenaryuka, USMeHAKT HanpAXeHHOCTb NosA.



E.2 CteneHu XeCTKOCTM UCNbITaHUI, OTHOCALUMECSH K 3alyuTe OT U3ny4yeHust
MCTOYHMKOB 06LLEero NnpumMeHeHus

CTeneHn  XeCTKOCTM  UCMbITaHWA U 4acTOTbl BO34EMCTBYHLLErO
3NEeKTPOMarHUTHOro nomnst npu ucnbitaHusx TC BbIOGMpaldT B COOTBETCTBUM C
napameTpamy 3reKTPOMarHUTHbIX U3My4EeHWA, KOTOpble MOryT BO34EeACTBOBAaTh Ha
TC nocne ero okoH4YaTenbHOM YCTAHOBKWM Ha MecTe akcnnyartauuu. MNpu Bbibope
CTEMNeHe’h eCTKOCTW WCMbITaHUA HeobXoguMo MpUHUMATb BO  BHUMaHWeE
nocnefcTeusi otkasoB B pabote TC. Ecnm nocneactems oTka3oB B pabote moryT
OblTb 3HAYMTENbHLIMK, yCTaHaBMBalT 6oree BbLICOKME CTEMNEHU XECTKOCTU
NCMbITAHWIA.

Ecrm mecta, rme 6yayT yctaHoBneHbl TC, W3BECTHbl, OXWOAEMbIA YPOBEHb
paguo4acToTHOTO MOMsi MOXET OblTb YCTAHOBIEH MYTEM W3YYEHUS WCTOYHWUKOB
pagMoyacTOTHLIX noner B Mectax yctaHoBku TC. Ecnm MOLLHOCTU UCTOYHWMKOB
HEeN3BECTHbI, N3MEPSIOT HaNPSXKEHHOCTb MO B MecTax (MecTe) yctaHoBku TC.

Ona TC, npegHasHayeHHbIX ANS SKCMfyaTauMnm B pasfiUyHbIX MecTax, npu
BbIGOpE CTENEHM XXECTKOCTU UCMbITAHWIA UCMOSb3YIOT Criedyowme pekoMeHaaumm.

lMpvBeOeHHble HWXKEe KNMacCbl YCIOBWUA  3NEKTPOMAarHUTHOW OOCTaHOBKM
COOTBETCTBYIOT CTEMEHSIM KECTKOCTU UCMbITAHUIA, YCTAaHOBMEHHLIM B pasgerne 5
HacTosillero  cTaHgapTa.  Mcnonb3oBaHWe — yKasaHHbIX — HWKE  KraccoB
paccmaTpuMBaeTCsl B KayecTBe OCHOBbl ANs Bblbopa CTeneHel >XecTKoCTU
NCMbITAHWIA.

Knacc 1 - obGcTaHoBKa, XapakTepuaylolasics  HU3KUM  YPOBHEM
3NEKTPOMArHUTHbIX  M3nydeHuin.  COOTBETCTBYET  Crlydald  pacnofioXeHus
ManoOMOLHbIX — pagMoBeLLaTENbHbIX WM TENEBU3MOHHBbIX  MepedaTyvMkoB  Ha
paccTosiHum 6ornee 1 kM OT MecTa akcnnyaTtauwm TC.

Knacc 2 - ofcTaHoBKa, XapakTepusyllwascss CpegHUM  YPOBHEM
3MEKTPOMArHUTHbIX M3nydeHu. COOTBETCTBYET Cryvard NPUMEHEHWUSI NEPEHOCHBIX
paguoCTaHUMN MOLWHOCTblO MeHee 1 BT npu orpaHndeHun ux paboTbl B
HenocpeacTBeHHon 6rmm3octn k  TC. [lpeactaBnseTr cobon  TUNWMYHYKO
KOMMEPYECKYH 06CTaHOBKY.

Knacc 3 - oOcTaHOBKa, XapaKTepuaylLlascs  BbICOKMM  YPOBHEM
3NEKTPOMarHUTHbIX n3nydeHnin. COOTBETCTBYET Cry4alo MPUMEHEHMST MEPEHOCHbIX
pagmocTaHLmin MolHOCTLI0 6onee 1 BT B HenocpeacTBeHHon 6rmsoctu k TC (Ho
He MeHee 1 M), a Takxke GM3KOMYy PacmnoNOXKEHUIO MOLLUHbIX PagVoBELLATENBHbIX 1
TENEBU3MOHHBIX MEepeaaTyMKoB U MPOMBILIEHHBLIX, HayYHbIX W MeOULMUHCKUX
BbICOKOYaCTOTHbIX YCTPOMCTB. [NpeacTtaBnseT cobo TUMUYHYKO MPOMbILLTIEHHYHO
06 CTaHOBKY.

Knacc X - ocobble ycrnoBus anekTpoMarHMTHOM 06CTaHOBKM NpuW aKChnyaTauum
TC, NpUMEHNTENBHO K KOTOPbIM CTEMNeHb XEeCTKOCTW UCMbITaHUA yCTaHaBMMBaIOT B
cTaHaapTe Ha TC KOHKPETHOro BMaa U B TEXHUYECKMX AOKyMeHTax Ha TC.

E.3 CteneHu XeCTKOCTM UCNbITAaHUMN, OTHOCALWMECHA K yctonumBocm TC B
YCNOBUSAX MOMEX03MMccum ot und poBbIX paguoTerie OHOB

CTeneHn XeCTKOCTU MCMbITaHUA BbIOMPAOT B COOTBETCTBUM C OXUOAEMbIMU
napamMeTpamMu 3neKTPOMarHWTHbIX MOMen, T.e. Ha OCHOBE PacCMOTPEHMS
MOLLHOCTEN paanoTenedOHHbIX YCTPONCTB U BO3MOXHBIX PACCTOSHUA MEXZy UX
nepegalwyMmn aHTeHHamy 1 TC. YyeT nogBWxHbIX PaavOCTaHLMIA, Kak npaBuro,
NpMBOOMUT K YCTAHOBIEHUO Gornee XecTKux TpeboBaHuM MNpu UCMBITAHMAX MO
CpaBHEHMIO C ©a30BbIMU CTaHUMSAMMU, TaK KakK MOABWKHbIE CTaHLMW MOMyT ObiTb
pasMeLLeHbl Ha CYLECTBEHHO MEHbLUMX PaCcCTOAHUSIX OT  MOTEHLMarnbHO
BocnpuM4ymBbIX TC, yem 6a30Bble CTaHL MW,

Mpy BbIGOpPE CTEMEHen XEeCTKOCTU WUCMNbITaHWN HeoOXOAMMO MNpUHUMATbL BO
BHMMaHWe 3aTpartsbl, CBsI3aHHble c yCTaHOBIIEHNEM Heobxoanmon
nomexoyctonumBoctn TC, 1 nocneacteusi otkasoB B pabote TC. bonee Bbicokue
CTENEHWN XECTKOCTU UCMbITAHWUIA JOIDKHBI ObITh YCTaHOBIEHbLI TOMBKO B TOM Cry4vae,
€crv nocrneacTems otkasoe B pabote TC mMoryT ObiTb 3HAYMTENBHBIMW.

Ha npakTuke ¢ marnoin BepOSITHOCTbIO MOSIBIIEHWSI MOTYT MMETb MECTO Clyyawu,
KOIla YPOBHM BO34ENCTBYIOLLMX MOSIEN MOTYT NpEBbILLAThL YPOBHW, BblOpaHHbIe Ans
ucnbiTaHui. [ns Toro 4ToObl NPeaoTBPaTUTL HENMpUeEMIiEMbIe OoTkasbl B paboTte TC
B 9TUX YCIIOBUSIX, MOXET NoTpeboBaTbCs NPOBEAEHNE MOBTOPHLIX UCMbITAHWUIA Npn
MOBbLILLEHHOW  MHTEHCMBHOCTM  BO3AEWCTBYIOLLErO  MONst WM OOMyLIEeHUN
onpeaeneHHoro yxyaLeHust kadecTea dpyHKLMoHupoBaHust TC.

MpyMepbl  cTeneHel  XeCTKOCTU  UCMbITaHWI,  KPUTEPUMEB  KadecTBa
dyHKUMOHMpoBaHuss TC  npyv  WCMBbITAHUSIX WM COOTBETCTBYIOLWMX — 3aLUMTHBIX
paccTosiHuiA npuBedeHbl B Tabnuue E.1. 3awmtHoe paccTosiHne npeacTaBnseT
coboil  MMHMManbHoe [JonycTumoe pacctosiHe wmexay TC u undpoBbiM
paguoTenedoHOM, COOTBETCTBYIOLLEE YCTAHOBIIEHHOW CTENEHU XEeCTKOCTU
UCNbITaHWN. YKa3aHHble pacCTOSAHMUSA PacCUYUTLIBAOT C UCMOMNb30oBaHWEM hopmyrbl

(E.1) npw i =7, npegnonarasi, YTO CUrHam MNpu MCNbITAHUAX MOOYNMPYETCHA Mo
amMnuTyae CYHycouaarnbHbIM HanpsbkeHnem npu rmybuHe moaynauum 80%.



Tabnvua E.1 - Mpumepbl cTeneHen XeCTKOCTW UCTbITaHUA, KpUTEPUEB KadecTBa
dyHKUMOHMpoBaHuss TC npyv  WCMBbITAHUSIX WM COOTBETCTBYIOLWMX — 3aLUMTHBIX

paccTositHUi
CTteneHb HanpspkeHHOCTh || MakcumarnbsHoe 3awmTHoe Kputepun ka4yectBa
XECTKOCTU || nons B || cpeaHeKkBafpaTUYHOE || pacCcTosIHWE, M hyHKL MOHMPOBaHMSI
UCMbITAHW || OTCYTCTBME 3HayeHue 1
MoAynsauum, HanpsXeHHOCTW Nons,
B/m B/m
2BT1 |8 BT 4 Mpumep || Mpumep 2
Gsm|| gsm|[ 22 BT 5 .
DECT|| 12 )
1 1 1,8 55 (|11 1,9 - -
2 3 5,4 1,8 ||3,7 |06 A -
3 10 18 06 | 1,1 024 B A
4 30 54 0,2 |04 014 |- B
4

ABMNAETCH HETOYHOWN.

1) B cootBeTCTBUM C pasgernomM 9 HacTosILLEero cTaHaapTa.

2} TC, onsa koTopbIx NocrneaoBaTenbHOCTb 0TKa3oB B paboTe AonyckaeTcs.

31 TC, ona KoTopbIX NocreaoBaTenbHOCTL 0TKa30B B paboTe He AomnycKaeTcs.

4 Mpu gaHHBIX U MEHbLUMX 3alWMTHBLIX paccTosHusAX dopmyna (E.1) Ansa nons ganbHen 30HbI




Mpn ycTaHOBMEHWN 3HaAYeHWl, NpuBedeHHbIX B Tabmuvue E.1, Gbinn yuTeHbl
crnegyolwme ycrnoBus:

- ona Gonblwen 4YacTu paguotenedoHoB cuctembl GSM MakcumanbHas
apcdbekTVBHAsE uM3nyyaemas MOLWHOCTb paBHa 2 BTt. OnpepeneHHass uvacTb
paguoTenedoHOB, HaxOAAWMXCA B 3KCNyatauun, UMeeT  MakCUMarbHYo
ahpeKTMBHYIO M3nydaemyto MoWHOCTb 5 n 8 BT. OdekTuBHas wusnyvyaemas
MOLLHOCTb MOABWXHbIX paauoTenedoHoB B OOMbLIMHCTBE CryyaeB MeHblue
MaKCUMarnbHOW (3a WCKMIOYEHVEM CriydyaeB WX MPUMEHEHWS B panoHax
3aTpyAHEHHoro nprema);

- YCNOBMWSI CBSI3W BHYTPW MOMELLEHUI SBMSIOTCA Gonee CroXHbIMU, Yem BHe
nomelleHnn. oatomy adxbekTMBHas usnydaemas MOLIHOCTb pagauoTenedoHOB
BHYTPW NOMELLEHVI MOXET BO MHOMMX CIly4asix He COOTBETCTBOBATb MakCUMaribHOM
MOLLHOCTH, YCTaHOBIEHHOW ANS AaHHOro Krnacca obopynoBaHus. OTO YCHOXHAET
ycrioBuss  obecneveHns OMC, Tak kak 6GonbwuHcTBO 06pasuyos  TC,
BOCMPUMMYMBBLIX K BO3OEWCTBUIO 3NIEKTPOMAarHUTHBIX MOMeNn, NPUMEHSIIOT BHYTPU
NMOMELLIEHWIA;

- YPOBEHb MOMEXOYCTOMMMBOCTM pasrnuyHbix obpasuyos TC onpenensaioT B
3aBMCUMOCTM OT MaKCUMarbHOro CpeAHEKBaAPaTUYHOTO 3HAYEHNS HaNPSXKEHHOCTH
nons npyu Harmumm mogynaumm (cm. A.2 npunoxenust A). Mo aTon npudnHe npm
pacyeTax 3aWmMTHbIX paccTosHWn B chopmyny (E.1) nogcTtaBnsiT MakcumarnbHoe
CpedHeKBadpaTMYHOE 3HA4YeHVWe HanpsXKeHHOCTW noms  Npu  aMnauTygHON
mMoaynsaumm rybuHon 80%;

- 3alMTHOE PacCTOSIHME pPaCCUMTbIBAOT MOACTAHOBKOM B ypaBHeHue (E.1)

kKoadpduumeHta £=7. lNpn STOM He y4MTbIBAOT CryvanHble KonebaHus
HanNpsHKeHHOCTU MONsi M3-3a OTPaXEHUM OT CTEeH, Nnona 1 MnoTorka MOMELLEHUNA,
KoTOpble MoryT ObITb B Npegenax +6 ab;

- B cooTBeTcTBMM C ¢opmyrion (E.1) 3awmTHoe pacCTosiHue 3aBUCUT OT
3hdpeKTMBHOM M3Myd4aeMon MOLLHOCTM LMdpoBOro paguotenedoHa N He 3aBUCUT
OT ero pabo4en 4acToThbl.

E.4 CneunanbHble Meponpua™SA ANA CTaLMOHAPHbIX NepeaaTinkoB

YcTaHaBnMBaeMble C Y4e€TOM peKkoMeHOauuW, NpuBeAEHHbIX B HACTOSLLEM
NPUINOXEHUN, CTEMEHN XECTKOCTU UCMbITAHUA COOTBETCTBYIOT TUMUYHBLIM YPOBHSAM
BO3AEVCTBYIOLLETO 3MEKTPOMArHUTHOrO MOrsi, KOTOpble pedKo MNpeBbILLATCA B
ycroBusix akcnnyartauum TC.

BmecTe ¢ Tem B HekOTOpbIX MecTax pasMelleHunss TC yka3aHHble TUMUYHbIE
YPOBHM MOTYT ObITb MPEBbILIEHbI, HaNpUMep NpU yCTaHOBKE pagmoriokalMOHHON
CTaHUUK, pacnonoXeHny B 04HOM 3aaHnn ¢ TC MOLUHBIX paguonepeaaTymkoB Unm
MPOMBILLMEHHBIX, HAYYHbIX U MEAMLIMHCKMUX BbICOKOYACTOTHBIX YCTPOUCTB. B aTux
Cryyasx aKpaHMpoBaHWE MOMELLEHUS UMW 34aHUsi, B KOTOpPOM pacnornoxeHo TC, un
NpUMEHeHne MoMexornogaBnaloWMx unsTpoB B CUNoBbIX kabensx n kabensax
nepegayn curHanoB MoryT 6biTb Gonee NpeanoyYTUTENbHBIMU, YEM YCTaHOBIIEHUE
ana Bcex TC noBbIWEHHbIX TpebOoBaHW YCTOMYMBOCTU K 3MEKTPOMAarHUTHOMY
nonto.

MpunoxeHune F (cnpaBo4Hoe). BbiGop
MeTOA40B UCMbITaHUMN

Mpunoxenne F
(cnpaBo4Hoe)



Hactosumin ctangapt w FTOCT 30804.4.6 ycTaHaBnuMBaloT [Ba pPasfnyHbIX
MeTtoga wucnbiTaHuiA TC Ha yCTOMMMBOCTb K  BO3OEWCTBUIO  U3Ty4EeHHOW
3NEKTPOMarHUTHON 3HEPTUN.

McnblTaHna Ha YCTOMYMBOCTb K MOMEXaM, HaBeAEeHHbIM PagMoyacTOTHbIMU
3MIEKTPOMArHUTHLIMK NOMSAMUW, B OCHOBHOM MPUMEHSIIOT Ha MOHMKEHHBLIX YacToTax,
a UCMbITaHWA  Ha  YCTOMMMBOCTb K W3MyYEHHbIM  paguoyacTOTHbIM
SMEKTPOMarHMTHBIM MOMsIM - Ha MOBbILEHHbIX YacToTax. CyulecTByeT obnacTb
4acTOT, B KOTOPOA OOHOBPEMEHHO MPUMEHUMbI  METOAbl  UCMbITAHWN,
YCTaHOBMEHHbIE B HacTosiLLeM cTaHaapTe n FTOCT 30804.4.6.

MeTog ucnbiTaHni, yctaHoBneHHbl B FTOCT 30804.4.6, MoxeT 6bITb NpUMEHEH
Ha yacTtotax o 230 Mru. lNMpumeHeHne meToaa, YCTAHOBMIEHHOMO B HACTOSLLEM
CTaHaapTe, BO3MOXHO Ha YacToTax 4o 26 Mru.

Llenbio HacTosAwero npuroxeHuss sBnseTcsa obecrnevyeHne TeXHUYECKUX
KOMWUTETOB MO CTaHAapTU3aummn 1 paspaboTynkoB TEXHNYECKNX AOKYMEHTOB Ha TC
pekomeHgauusMu no Bblbopy Hauboree npuemMneMoro MeTOA4a WCMbITaHuM,
obecneymBatoLLero BOCNPOU3BOAMMOCTb pPe3yrnbTatOB  UCMbITAHUA € y4eToOM
ocobeHHocTen KoHCTpyKuum TC.

Mpy BoIGOPE MeTOAa NCMbITaHUA OOMKHbLI ObITE PACCMOTPEHBI:

- COOTHOLLEHUE MeXOY ANMHOM BOMHbI BO3OEWCTBYHOLLErO MOMs M pasMepammu
TC;

- COOTHoLeHWe pa3mepoB TC 1 ANVH NOAOKMIOYEHHbIX K HEMY Kabernen;

- yucno anemeHToB TC 1 NOAKMHOYEHHbIX K HAM Kabenen.

MpunoxeHune G (cnpaBo4Hoe). OnucaHue
3NeKTPOMarHMTHOM 06CTaHOBKU

Mpunoxenne G
(cnpaBo4HoE)

G.1 CBeaeHuns 0 cuctemax pagmocBA3n

CBegeHns 0 napameTpax CUCTEM PaMOCBA3M, KOTOPble AOMMKHbI ObITb yYTEHbI
npu obecneyveHnn AMC, npmBegeHsbl B Tabrmuax G.1-G.3.

B tabmmuax G.1-G.3 ncnonb3aytoT cnegyrolme 0603HaveHus:

CDMA (code division multiple access) (MHOroCTaHLMOHHBIN JOCTYN C KOAOBLIM
pasfgeneHneM KaHamoB) - MeToA AOCTyna, NPy KOTOPOM Ha nepegaroLleM KOHLUe
curHan KogaupyeTcsl C UCMONb30BaHWEM MCEBAOCyYaiHON MOoCcnefoBaTenbHOCTH,
M3BECTHOW Ha MPWEMHOM  KOHLUe, MWChonmb3yemMoh Ans  AeKOAMpoBaHus
npUHUMaemMoro curHana. Kaxpas oTaernbHas ncesgocnyyanHas
nocnegoBaTenbHOCTb COOTBETCTBYET OTAENbHOMY KaHary CBS3W;

CT-2 (cordless telephone, second generation) (6ecluHypoBoi TenedoH BTOPOro
nokoreHust) - cuctema OeclHypoBoro TenedoHa. LUupoko wcnonb3yetcss B
HEKOTOPbIX EBPOMENCKMX CTpaHax;

DCS 1800 (digital cellular system 1800 MHz) (undpoBas coToBas cuctema B
AnanasoHe uvacTtotr 1800 MIy) - cotoBas MoOWNbHas cucTemMa CBA3W,
XapaKTepu3yoLLascs HU3KOW CTOMMOCTbI0. PacnpocTpaHeHa Bo BCEX CTpaHax;

DECT (digital enhanced cordless telecommunication) (undposas
yCoBepLLUEeHCTBOBaHHas GecnpoBofHasa cBs3b) - HecluHypoBas coToBas cuctema
CBSA3W, XapaKTepu3yloLasacsi HU3KOW cToumocTbio. LLnpoko ucnomnbsyetcs B
€BPONENCKNX CTpaHax;

DTX (discontinious transmission) (npepbiBUCTass nepegada) - cnocob
CYLLECTBEHHOMO CHWDKEHWS 3arpy3kyM YacTOTHOrO KaHarna u aHeprocbepexeHus 3a
CYET BbIKMIOYEHMs] nepegaTyuka Mpu OTCYTCTBUM MHopMaLuK, Moanexallen
nepegave;

EPR (effective radiated power) - adbekTvBHaa w3anyyaemasd MOLUHOCTb,
OTHeCEeHHasi K MosyBONHOBOMY BMOpaTopy;

FDD (frequency division duplex) (gynnekcHas nepegadya C YacTOTHbIM
pasgeneHnem) - OBYCTOPOHHSA nepegadva uHdopmauumv, Npyu KOTOPOW 4acToTbl
nepefayu v npueMa HaxoasiTCsl B pasHblX Norocax 4acTor;

FDMA (frequency division multiple access) (MHOrOCT@HUMOHHBLIN LOCTYN C
YacTOTHbIM pa3ferieHneM KaHaroB) - MeTod AOCTyna, npyv KOTOPOM AMst KaXaoro
KaHana BblgerneHa oTaenbHasi nonoca 4acTor;

GSM (global system for mobile communication) (rmobanbHas cuctema
NOABWXHOW CBA3M) - coToBasi MoburbHas cuctema cBsiau. PacnpocTpaHeHa BO
BCEX CTpaHax;

HIPERLAN (high performance radio local area network) - BbicOkocKOpOCTHas
rokarnbHasi paguoceThb;



IMT-2000 (international mobile telecommunications-2000) - TexHonorMs coToBoWn
MOOWINBLHOM TEXHOMOTMM CBA3M  3-TO  MOKONEHWsl, OXBaTbiBaloLe BCe Buabl
MOGMNbHOW cBA3N, obecneymBatoLLEn nonyyeHve nonb3oBarenem
BbICOKOKa4Y€CTBEHHbIX LIBETHbBIX U300 paXeHui;

NADC (north american digital cellular) (ceBepo-amepukaHckas UudpoBas
coTOBasi cUCTeMa CBA3M) - LndpoBas coToBas MOOGUMbHas CUCTEMa CBA3W, Takxke
nssecTtHas kak D-AMPS. LLUupoko ucnoneb3syetcs B CeBepHon AMeEpUKE;

PDC (personal digital cellular system) (coToBasi cuctema nepcoHarnsHon cBA3n
C VCnonb3oBaHWEM MOPTaTUBHbIX TenedoHOB) - coToBasi MOOUMbHas cucTema
cesa3n. LLnpoko ncnonbsyetcsa B AnoHWuY;

PHS (personal handy phone system) (nepcoHanbHas pyyHas TenedoHHas
cuctema) - 6ecluHypoBas TenedoHHasi cuctema. LLnpoko ucnonb3yercs B AnoHuu;

RFID (radio frequency identification) - cuctembl paguodyacToTHOM
noeHTndmKauum, obecneumBaroLLme WOSHTUGMKALNIO M3OENUA, CUrHammsauuto,
naeHTudmMKaumio NnepcoHana, KOHTPOrb A0CTYNa, KOHTPOIb NPUBIIVKEHNS;

RTTT (road ftraffic & transport telematics) - cwuctembl perynupoBaHus
[OOPOXHOIO [BWXKEHUS;

TDMA (time division multiple access) - cm. 3.21;

TDD (time division duplex) (gynnekcHass nepefada C  BPEMEHHBIM
pasgeneHnem) - OBYCTOPOHHASA nepefada UMdpoBOM WHGOPMAaLMM Ha OLHOW
Hecylel C ynroTHEHUEeM KaHaroB npvema W nepefavnm B pa3HbiX BpPEeMEHHbIX
WHTepBarax ogHoro Kkaapa.

Tabnmua G.1 - MNogBwikHOE 1 NopTaTUBHOE 06OpPYAOBaHUE



MapameTp

HaumeHoBaHuMe cuctemsbl

cucTemsbl
GSM DCS 1800 || DECT CT-2 PDS PHS NADS || IMT-2000 IMT-2000
TDD FDD
YacTtoTta 890-915 1,71-1,7841/1,88-1,96 || 864-868 940- 1,895- 825- 1900-1920 1920-1980
nepegaryvka My My, My My 956 1,918 Ty || 845 ML My,
M un My
1,429-
1,453
My,
Metopg TDMA TDMA TDMA/TDD || FDMA/TDD || TDMA || TDMA/TDD || TDMA |[CDMA/ CDMA/
poctyna TDMATDD TDMA FDD
YacToTa 217 Ty 217 Ty 100 My, 500y 50Ty 200y 50Ty |- -
NOBTOPEHNS
navek
KoadbdmumeHT || 1:8 1:8 1:24, 1:48,(1:12 1:3 1:8 1:3 HenpepbiBHas || HenpepbiHas
3anosHeHus 1:12 nepegava nepegava
MakcumansHas || 0,8; 2; 5;|0,25; 1; 4|/0,25 Bt <10mBT |[[0,8; 2{[10MmBT <6 BT (0,25 BT 0,25 Bt
adupexTnBHan || 8; 20 BT BT BT
nsnyvyaemas
MOLLHOCTb
BTopuyHas 2 M|l 2 My || OTecyT- OTcyT- Otcyt- |[OTeyT- Ortcyt-|| OTCyTe- OTcyT-
Moaynaums (DTX) n||(DTX) wu|cTBYyeT cTByeT CTBYeT || cTBYET cTBYeT || TBYET cTByeT
ot 0,16 go||oT 0,16 goO
8,3 M| 8,3 My
(mHorO- (mHoOrO-
KagpoBas) || kagpoBasi)
[eorpadgwmsi Bo Bcex|Bo Bcex| CrtpaHbl CTpaHbl Anonus || AnoHmsa CLWA || CrpaHbl CT1paHbl
NPUMEHEHUSsI CTpaHax | cTpaHax || EBponbl EBponbl EBponbl EBponbl

Tabnmua G.2 - basoBble cTaHLUK




MapameTp HavnmeHoBaHue cuctembl
cucTeMbl
GSM DCS 1800 | DECT CT-2 PDS PHS NADS || IMT-2000 IMT-2000
TDD FDD
Yactota 935-960 1,805-1,88| 1,88-1,96 || 864-868 810- 1,895- 870- 1900-1920 2110-2170
nepegaryvka My My, My My 826 1,918 My | 890 ML My,
M un My
1,477-
1,501
My,
MeTopg TDMA TDMA TDMA/TDD || FDMA/TDD || TDMA || TDMA/TDD || TDMA |[CDMA/ CDMA/
poctyna TDMATDD TDMAFDD
YacToTa 217 Ty 217 Ty 100 My, 500y 50Ty 200y 50Ty |- -
NoBTOPEHNS
nayek
Koadpdmument || OT 1:8 go| Ot 1:8 po|| 1:2 1:2 Ot 1:3([1:8 Ot 1:3|| HenpepbiBHas || HenpepbiBHast
3anonHeHust 8:8 8:8 no 3:3 0o 3:3 |[nepemava nepegava
MakcumanbsHas || Ot 2,5 go||OT 2,5 no| 0,25 Bt 0,25 Bt Ot 1||OT 10 po||500 Bt|[20 BT 20 Bt
adppekTnBHas || 320 BT 320 Bt oo 961500 mBT
nsnyyaemas BT
MOLLHOCTb
BTopuyHas 2 M|l 2 My || OTecyT- OTcyT- Otcyt- |[OTeyT- Ortcyt-|| OTCyT- OTcyT-
Moaynaums (DTX) n||(DTX) wu|cTBYyeT cTByeT CTBYeT || cTBYET CTBYeT || cTBYeT cTByeT
ot 0,16 go||oT 0,16 goO
8,3 Myl 8,3 My
(mHorO- (mHorO-
Kagposasi) || kagpoBasi)
eorpadgwmsi Bo Bcex|Bo Bcex| CrtpaHbl CTpaHbl Anonuns || AnoHmsa CLWA || CtpaHbl CTpaHbl
NPUMEHEHUSI CTpaHax | cTpaHax || EBponbl EBponbl EBponbl EBponbl

Tabmmua G.3 - lpyrve pagmo4acToTHbIE YyCTPOUCTBA




MapameTp HavnmeHoBaHue cuctembl
cucTemsbl
RFID RTTT LnpokonornocHble cucTemMbl nepegadu AaHHbIX || PasnuyHele
n pagnocetn HIPERLAN CUCTEMBI
marioro
paguyca
aencTeus
YacTtoTa 2446-2454 5795-5815 || 2400-2483,5 MI'y || 5150-5350 5470-5725 2400-2483,5;
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MpunoxeHune H (ob6a3atenbHoe).
AnbTepHaTUBHbIN MeTOoA ObnyYeHns ans
yactoT cBbiwe 1Ty (MeToa HE3AaBUCUMDbIX

OKOH)

Mpunoxenune H

(obs3aTensHoe)




H.1 BBepgeHune

Mpn ucnblTaHMsax Ha 4vacTtoTtax cebiwe 1 [T ¢ ucnonb3oBaHveM MeToAa
HEe3aBMCMMbIX OKOH (Hanpumep, B MOMoce 4acToT LMdpoBbIX paguoTenedoHoB)
ucnbiTaTenbHoOe paccTosiHue AoirkHo ObiTb 1 M. CooTBetcTBMe TpeboBaHMsaM
OLHOPOAHOCTN WCMNbITATENMBHOTO MNOMA MPOBEPSIOT MPU 3TOM  MCMbITaTENlbHOM
pPacCTOSHUN.

Mpumeyanns

1 MNpy ncnblTaTenbHOM PacCTOsHUM 3 M U UCMOMb30BaHUM @HTEHHbI C Y3KOW
AvarpaMMON HanpaBfIEHHOCTM, @ TaKke B Kamepe C (beppUTOBLIM MOKPLITUEM Ha
yacTotax cBbiwe 1 My TpyaHo obecnevnTtb Tpebyemyo OOHOPOLHOCTbL MONS B
MMoCKOCTW OA4HOPOAHOrO nons pasmepamu 6onee 1,5 1,5 m.

2 [OnvHbl kabener M uX pacnonoXeHUe SBIISITCA MEHEee KPUTUYHBIMU Ha
yactotax cBbiwe 1 IMu. MNMostomy pasmepbl nmueBon ctopoHbl WTC saensitotcs
onpepensowM ¢akTopoM Npy YCTaHOBIIEHUM pa3MepPOB MIIOCKOCTU OAHOPOAHOIO
nons, Nnoanexalien kanbposke.

B coortBeTCcTBUM C anbTepHaTUBHbIM  METOAOM  HE3aBUCUMMbIX  OKOH,
ucnonb3yemblM ana obnyvyeHms WTC Ha vacTtotax ceblwe 1 [Ty, nnockocTb
OOHOPOAHOro MONs, Noasiexallyto KanbpoBke, pas3fenstoT Ha COOTBETCTBYHLLME
okHa pasmepamun 0,5:0,5 M Tak, 4ToObl OXBaTWUTbL BCH NJOWAAb, 3aHUMAEMYHO
nmueson ctopoHo UTC [cm. pucyHkm H.1 a), H.1 b)]l. OgHopogHoCcTb nons
NpOBEPSIOT ANA KaXaoro OkHa oTAenbHO (CM. pucyHok H.2) B cooTBeTCcTBUM C
npoueaypon, ykasaHHOM Hwke. Wanyuatollyto aHTeHHy crnegyet pacnonaratb Ha
paccTositHumM 1 M OT MAIOCKOCTM KannbpoBKM.

H.2 KannbpoBka aneKTpoMarHUTHOro nons
Ona kaxgoro BbIGpaHHOrO OKHa npouedypa KanvbpoBKM 3akrioyaeTcs B
cregytoLem:

a) pacnonaratoT U3MepUTENbHYIO aHTEHHY (AaT4MK) B O4HOM M3 YETbIpEX YrroB
BblOpaHHOro OKHa;

b) Ha n3nyyatoLLyo aHTEHHY NOA4AlOT CUrHanM Tako MOLLHOCTM, YTOObI 3Ha4YeHWe
HanpsHPKEHHOCTM NOMSt Ha OMCKPETHBLIX YacToTax B Mpedenax ycTaHOBIEHHON Ans
UCNbITaHWN NONOCkl YacToT cocTaensano oT 3 go 10 B/M, npuyem war nameHeHus
YacTOThbl JOIMKEH COCTaBMATb 1% HayanbHOro (NpenbloyLLEro) 3Ha4YeH s YacToThl.

PervcTpupyloT COOTBETCTBYHOLLME 3HAYEHVUS MOABOAMMOM K W3MydaloLlen
a@HTEHHE MOLLHOCTM CurHana v HanpsiKeHHOC T MOrs;

C) NpyM TOM Xe 3Ha4YeHWU NoABOAMMOW K aHTEHHE MOLLHOCTM W3MEepsioT U
PErMCTPUPYIOT 3HAYEHNA HAaNPSHKEHHOCTUW NONst AN OCTallbHbIX TPEX TOYEK B yrrax
BblOpaHHOro okHa. Pasbpoc Bcex YeTblipex 3Ha4eHWUI HanpsiXKeHHOC T NOSs A0MMKeH
HaxoguTbesa B npegenax ot 0 oo 6 ob;

d) NpvHUMMaIOT TOYKY M3MEPEHMWsi, B KOTOPOW 3HaYeHWe HanpsKeHHOCTU Mors
MVWHMMarbHO, 3a OMOpHYl (3To obecneunTt Ana ApyrMX TOYEK COOTBETCTBUE
TpeboBaHMAM K OTKITOHEHUIO HANPSPKEHHOCTU nons B npegenax ot 0 go 6 ob);

€) Mo W3BECTHOM MOABOAMMONM K aHTEHHE MOLLUHOCTU U COOTBETCTBYIOLUEN €l
HanpsHKeHHOCTM MOMS  pacCUYUTbIBAOT HEOoOXOAMMYI0 MOLLHOCTb CcurHana, npu
KoTopoli obGecneuyvBaeTcs Tpebyemasi ucnblTaTenbHas HanpskeHHOCTb Mons
(Hanpvmep, ecr npu MowHocTU curHara 80 BT HanpsikeHHOCTb Mons B
BblBGpaHHOl Touke Byaer paeHa 9 B/M, To ANs co3gaHUs Noss HanpsikeHHOCTbo 3
B/M nopaBaemas MowHOCTb gormkHa ObiTb 8,9 BT). PaccuutaHHoe 3HauveHue
nofaBaemMoi MOLLHOCTU PEerncTpUpYHoT;

f) noBTOPAT wWarm NO nepeyYucrieHnsM a)-e) [AOnd  TFOPU3OHTanNbHOW U
BEPTUKANbHON nonspusauni nons.

Manyyalowme aHTeHHbl M Kabernw, KOTopble MPUMEHSNMCh NpU Kannbposke
nons, criegyeT MNPUMEHSTb W NPU NPOBEAEHWU MWCTMbITaHUWA, YTO MO3BOIMSET He
yyuuTbIBaTb MOTEPU B Kabensx M KoahdMUMEHTbl KanMBpOBKM aHTEHH npu
YCTaHOBIEHWUWN HANPSXXEHHOCTU UCMbITATENBHOMO NOMS.

PacnonoxeHve usnyyarowmx aHTeHH 1 kabenen 4OomkHO ObiTb 3adMKCUMPOBAHO
KaK MOXHO TouHee. [py NpoBeAeHUN UCNbITaHUA aHTEeHHbI U Kabenu JOMmKkHbl ObITb
pa3MelLieHbl TaK e, Kak 1 npu kanmbposke nond. HesHaumTenbHble UX CMeLleHUs
OKa3blBaKT CYLLECTBEHHOE BMUSIHWE Ha UCMbITaTeNbHOe Mnorsie.

B npouecce ncnbITaHWin Ha KaXaon YacToTe Ha U3MyyatoLLylo aHTeHHY nogatoT
MOLLHOCTb B COOTBETCTBUM C MEPEUYUCTIEHNEM €).

McnblTaHve NOBTOPSOT NoovYepeaHO AN KaXOoro U3 OKOH, MpWY 9TOM aHTEHHY
MO3VLMOHMPYIOT KaXabI pa3 Tak, 4Tobbl 0bnyyeHuo nogBepranock Tpebyemoe
OKHO (cM. pucyHkn H.1 n H.2).



PucyHok H.1 - [pumepbl pasaeneHnsa NNOCKOCTU OQHOPOAHOrO nons
Ha He3aBMCUMbIe OKHa pa3mepamu 0,5x0,5 m
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b) HanonbHoe TC (npu kanubpoBke Norst 1 UCMbITaHUAX UCMNOSb3YTCA OkHa 1-9)

PucyHok H.1 - T[lpumepbl pasgeneHnss nNAOCKOCTU OQHOPOAHOrO Mons  Ha
He3aBUCKMble OkHa pa3mepamm 0,5::0,5 m

PucyHok H.2 - Mpumep nocnegoBaTenbLHOro o6ny4yeHusi OKOH




PucyHok H.2 - MNMpumep nocnegoBatensHOro 06ydYeHns OKoH
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