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MNpeancnoBue

1 PA3PABOTAH ®epgepa/ibHbIM rOCYAapCTBEHHLIM 06pa3oBaTe/lbHbIM  OHOMKETHBIM  YUPEXAEHNEM
BbICLLEr0 NpOhecCrOHaNbHOro  06pasoBaHMa  «CaHKT-IMeTepbyprcknii  rocyAapCTBEHHbIN  yHUBEpCUTET
TenekoMMmyHuKkaumin um. npod. M. A. BoHu-BpyeBuua» (CM6IFYT) n OO0 «Hay4HO-NpoM3BOACTBEHHAA
komnaHusa «CeasbCepsuc» (HMK «CeasbCepsuc)

2 BHECEH TexHunyecknm kommTeToM Mo ctaHgapTrsaumn TK 480 «Ceasb»

3 YTBEPXAEH 1 BBEAEH B JEVICTBVE Mpukasom defepanbHOro areHTCTBa N0 TEXHUYECKOMY
PerynnpoBaHuio 1 Metposiormm ot 9.12.2013 r. Ne2225-CT.

4 B HacTosLLEM CTaHAapTe Y4YTeHbl OCHOBHble HOPMATMBHbLIE MOSIOXKEHUS CMEAYHOWMX PeKOMeHaaLmi
MexxayHapo4HOro coro3a anektpocsasn (MC3) (cekTop cTaHAapTM3aumm B 06/1aCTU pagmnocBssm):

- MC3-P SM.337-6 (2008) YacToTHbIii 1 TepputopuasbHbI - pasHoc  (Frequency and  distance
separations);

- MC3-P SM.1134-1 (2007) PacyeT UHTEPMOAYNALUMOHHBIX MOMEX B CYXOMYTHOW MOABVMKHOWA Cnyxbe
(Intermodulation interference calculations in the land-mobile service);

- MC3-P F.699-5 (2006) 3Tan0oHHble  AMarpammbl  HanpaBfeHHOCTW  aHTEHH  (PUKCUMPOBAHHBIX
6eCrnpoBOAHbIX CUCTEM [/15 UCMO/MBb30BaHWA MPU U3YHeHUW BOMPOCOB KOOPAMHALMM 1 OLEHKE NMOMeX B Mojoce
yacToT oT 100 MI'y, go npumepHo 70 'y (Reference radiation patterns for fixed wireless system antennas for
use in coordination studies and interference assessment in the frequency range from 100 MHz to about 70
GHz).

5 BBEJIEH BIEPBbIE

MpaBuna NPUMEHEHNS HacTOsLWEro cTaHgapTa ycTaHoeneHol B TOCT P 1.0-2012 (pasgen 8).
WHdopmauys 06 N3MEHeHMAX K HacTOALEMY CTaHAapTy NybinkyeTcs B eXKerofHom (Nno CocTosHMIo Ha 1
AHBaps TeKyLero roga) MHGOPMaLMOHHOM YKasaTene «HauuoHasbHble CTaHA4apTbi», a opuumanbHBbIN
TEeKCT W3MEeHeHWin u nonpaBok — B EXKEMECAYHOM pHopmauyoHHOM yKasaTene «HaumoHanbHble
CTaHfapThbi». B cnyyae nepecmoTpa (3ameHbl) UM OTMeEHbI HACTOSALLEr0 CTaHAapTa COOTBETCTBYHLLee
yBeJoM/eHe OyfeT onybnnkoBaHO B 6AM>KAMLLIEM BbIMYCKE €XKEMECAYHOr0 WMH(OPMALMOHHOTO yKasaTens
«HauuoHasbHble CTaHaapThi». COOTBETCTBYOWAA MH(OPMALVSA, YBEAOMIEHNE U TEKCTbI pa3MeLlalTcs
TaK>Ke B MHPOPMALMOHHONM cucTemMe 06LLEro Nob3osaHms — Ha ONLNATBHOM CaliTe HalmoHanLHOro opraHa
Poccuiickoii ®eaepauuv no cTaHgapTusaumm B ceTw NHTepHeT (gost.ru).
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HALUVWOHA/NBbHbLIN CTAHAAPT POCCUNCKOW PEAEPAL NN

TEXHNYECKUWE CPEACTBA PAANOCBA3N

B3avMHble pagnonomexu B 10KaslbHOW FpynnupoBKe
MeToabl pacyeTa

Technical means of radio communication.
Mutual radio interferences in local group. Calculation methods

Jata BBegeHns —2014-07-01
1 O6nactb NpUMeHeHNSA

HacTosiumidi cTaHfapT pacnpocTpaHAeTCs Ha TeXHUYeCKWe CpefcTBa PafMoCBA3W, pa3MeLLeHHble B
NOKa/IbHOM rpynnupoBkKe, paboTatoLme B Nosioce YacToT oT 27 MITy go 40 My,

CraHgapT ycTaHaB/MBaeT MeTOfbl pacyeTa NapameTpoB pPagMornoMex OT MepefaTyHKoB FpyMnMpPOBKU
MPUEeMHMKaM rpynnupoBKY, A8 KOTOPbIX pacCMaTpuBaeMble nepefaTumku He ABAKOTCA KOPPECTIOHAEHTaMM.

YuuTbIBaETCA BO3AEICTBUE W3NYUEHU MepefaTynKoB Yepe3 aHTeHHY Ha MPUEMHUKW MO aHTEHHOMY
nopry.

He yunTbiBaeTCA BAUAHWA MEPefaTUnKoB, PACMOOXEHHbIX BHE FPYNMUPOBKM, Ha MPUEMHUKM
rPYNNUPOBKI; HE YYUTbLIBAETCS 3/1EKTPOMArHATHBIN LUYM, B TOM YUC/E UHAYCTPUabHbIE PafMOMNOMEXH.

MeTogpbl pacyeTa, YCTaHOB/IEHHbIE B HACTOALLEM CTaHAapTe, NPUMEHSAIOT Ha CTaAMAX MPOEKTUPOBaHNS
06BEKTOB CBA3M U HaBurauum. MeTofpbl y4nTbIBAIOT TOMOrpaio MPOEKTMPYEMOro 06beKTa M TeXHUYECKMe
XapaKTepuCcTUKN 060pYLOBaHNS.

2 HopmaTunBHbIe CCbITKU

B HacTosLLemM cTaH4apTe MCMob30BaHbl HOPMATMBHbIE CCbIKM Ha CriefytoLue cTaHaapThl:

FOCT P 50397—2011 CoBMeCTUMOCTb  TEXHUYECKUX CPEACTB  3MIEKTPOMArHWTHas. TepMUHbl U
ornpefeneHns

MOCT 23611—79 COBMECTUMOCTb  PafVO3NeKTPOHHbLIX CPeACTB  3/1eKTPOMarHuTHas. TepMuHbl 1
orpegeneHns

FOCT 23872—79 COBMECTUMOCTb PafNO3/IEKTPOHHBIX CPeACTB 3/IEKTPOMarHUTHasA. HomeHkniaTypa
napameTpoB U KnacCcuukaLmsa TEXHUUYECKUX XapaKTepucTuK

FOCT 24375—80 Pagmocsasb. TepMuHbI U OnpegeneHuns

MpurmeyaHune—pu Nonb30BaHNM HACTOSALLMM CTaHAAPTOM Liesieco06pasHO NPOBEPUTb AEACTBUE CCbIIOUHbIX
CTaHAapTOB M KnacCUMKaToOpoB B WHGOPMALMOHHOMW CucTemMe OOLLIEro nosib30BaHMs - Ha OMUUMaTIbHOM CcaiiTe
HalMoHa/bHOro opraHa Poccuiickoit defepaumm No cTaHAapTU3aLMy B CETU VIHTEPHET WK N0 eXXerogHo M3faBaeMomy
MH(OPMaLMOHHOMY yKas3aTento «HaunoHanbHble CTaHAapThbl», KOTOPbIA OMNy6/1MKOBaH MO COCTOSHUIO Ha 1 siHBaps
TEKYLLEro rofa, U no BbIMyCKaM eXXEMECAYHO M34aBaeMOro MHHOPMaLMOHHOIO YKasaTenst «HalyoHa bHble CTaHAapTbI»
3a TeKYLMiA rod. Ecnm 3amMeHeH CCbINOYHbIA AOKYMEHT, Ha KOTOpPbI/ AaHa HefaTMpoBaHHas CCblKa, TO PEKOMeHAYeTCs
CMOMb30BaTh [ENCTBYIOLLYIO BEPCUIO 3TOTO AOKYMEHTA C YHETOM BCEX BHECEHHbIX B laHHYIO BEPCUIO M3MEHEHMIA. Ecnn
3aMEeHEH CCbI/IOYHbIA AOKYMEHT, Ha KOTOPbIA AaHa AaTWpPOBaHHasi CCblfKa, TO PEKOMEHAYETCS MCMoNb30BaTb BEPCUID
3TOr0 [AOKYMEHTa C YKasaHHbIM Bbllle FOAOM YTBepXAeHWUs (MPUHATMSA). Ecnm nmocne YTBEPXKAEHMS HACTOALLErO
CTaHfapTa B CCbIJIOYHbIA AOKYMEHT, Ha KOTOPbI/ faHa AaTMpOBaHHas CCblfKa, BHECEHO WM3MEHEHMWe, 3aTparvBartoLlee
MOMOXEHWe, HAa KOTOPOE AaHa CCblfiKa, TO 3TO MOJIOXKEHUE PEKOMEHAYETCS MPUMEHATL 6e3 yyeTa AaHHOTO W3MEHEHUS.
Ecnn cCbiNOYHbIV JOKYMEHT OTMeHeH 6e3 3aMeHbl, TO MOJIOXeHME, B KOTOPOM [aHa CCbiJIKa Ha Hero, peKomeHayeTcs
NPUMEHSTb B YaCTW, He 3aTParmMBaroLLEN 3Ty CCbI/KY.
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3 TepMUHBbI, onpeaeneHnsl, 0603HaAUeHNS U COKPALLIEHUS

3.1 TepMuHbI, onpegeneHns

B HacTodwem crtaHaapTe npuMeHeHsbl TepMmuHbl no TOCT P 50397-2011, MOCT 23611, TOCT 23872-
79, FTOCT 24375, a TakXke crefyoLine TepMUHbI C COOTBETCTBYOLLMMM OMpeseneHnsaMN:

3.1.1 TexHMyecKoe  cpeacTBo  paguocsBasv: ObopyfoBaHWE — 3/1IEKTPOCBA3MN, BK/IlOYaloLLee
pagmonepegaryvik u/vnv paguonpueMHuK.

3.1.2 nokanbHasa rpynnupoeka TC PC: COoBOKYNHOCTb TEXHWYECKUX CPeACTB  Pagmocsasy,
pasMeLLEHHbIX B OTPaHNYEHHOM MPOCTPaHCTBE (Ha PaAYoTeNeBU3MOHHOI BallHe, KpbILLe 34aHWa 1 T.1.).

3.1.3 3NeKTPOMarHUTHbIN LWyM: VI3MeHAOLLEecs BO BPEMEHU 31EKTPOMArHUTHOE SB/IEHWE, KOTOPOE He
COLEPXUT MH(OPMALMM N MOXET HaslaraTbCA Ha Nose3Hbli CUrHa UK 00beNHATLCSA C MONE3HbIM CUTHAIOM.

3.1.4 oueHka paguonomexu: Knaccupukaums — paguornoMexu  No  Mpu3HaKy—«aomnycTumas,
«HefionycTmasn».

3.1.5 3aTPOHYThIN NpUEMHUK: MPUEMHIK, HA KOTOPbIV MO aHTEHHOMY NOPTY AENCTBYET pagnonomexa.

3.1.6 nopaxkeHHbI  NPYEMHUK: MPUEMHMK, Ha KOTOPbIA MO aHTEHHOMY MOPTY [elcTByeT
HeAonycTUMas paguornomexa.

3.1.7 Mewaowmnii - nepegaTyumk: MNMepefatumk, M3nydeHUWe KOTOPOrO  SBMISETCA  HELOMYCTUMOM
pasMonoMexoi NPUeMHUKY, A5 KOTOPOro paccMaTpuBaeMblil nepeaaTymnk He ABNSETCH KOPPECMNOHAEHTOM.

3.1.8 6n0OKMpoBaHUe: VI3MeHeHe OTK/IMKA Ha MOME3HbIA  pagyocurHan npyv HaMuumM Ha BXofe
NPUEMHOr0 YCTPOICTBA XOTA Obl O4HON HELONMYCTUMON PagnoNnoMexHm.

3.1.9 cocegHmin paguokaHan: Monoca 4acToT, LWMPUHA KOTOPOW paBHa LUMPKUHE NOMOChI NPOMYCKaHWs
MPUEMHUKa, & CPefiHAA YacToTa OTCTOMT OT YaCTOTbl HACTPOMKM MPUEMHUKA Ha LUMPUHY OCHOBHOTO KaHana
npvema.

3.1.10 HTepMOLYNALMOHHbIN NpofyKT: OTKIMK B TpakTe NPYeMHMKA B pe3y/bTaTe B3aMMOLencTBns
Ha ero HeNMHEeNHbIX aNeMeHTax ABYX Unu 6osnee pagmornoMex.

3.2 O603HaY4YeHNA 1 COKpaLLEHUS

AL — abOHEHTCKMIA gocTyn,

AUX — amMnINTYAHO-YaCcTOTHasA XapaKTepuUCTUKa;
BC — 0a3oBas CTaHUMS;

M'KPY — [ocypapcTBeHHas KOMMUCCUSA NO pagumoyacToTam;
OH — [AmarpaMma Harpas/IeHHOCTWN aHTEHHbI;
MC3 — MexayHapoaHbIii COHO3 3/1IEKTPOCBSA3MN;
MLy —  MaJloWwyMsALWIA YCUNnTENb;

nea — NnepefaTyuk;

MPM —  TMPUEMHUK;

PPC — paguopeneiiHas CTaHLuS;

TCPC — TexXHWUYecKoe CPeACcTBO pPajmnocBasu;
Ccric —  CYXOMyTHas NoABWXHas CNyXoa;

YBY —  YCUNMTESb BbICOKOI YacTOTbl;

Yy —  YCUIMTE/b NPOMEXYTOYHOM YacTOTbl.

4 VIcxofiHble AaHHble U 6/10K-CXeMa a/IropuTMa pacyeTa napamMeTpoB paamMornomex

4.1 CocTaB NIOKa/IbHOM rpynnupoBKK

n-uncno NPA (i =1, 2,...n);

m-uucno NPM (j =1, 2,...m).

4.2 XapaKTepuUCTMKM NepeaaTUMKOB NIOKa/IbHOM IpynnMpoBKY
Ana kaxgoro MPA:

f P — paboyas yactoTa nepegaum, Mru;

P+ — MakKCcMMa/lbHasi MOLLHOCTb M3/yyeHus, AbBT;

Bt-3, Bro3, Bt_x — LUMPKHA NOMOCLI YacTOT u3nydeHns, MIy, Ha yposHax -3, -30 n X, 4b;
Ar— OTHOCUTE/bHbIN YPOBEHb NOBOYHOI0 paanomnsnyyeHus, ab;

1y — NoTepu B uaepe Ha nepeaady, ab;
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Gor — KO3(ULMEHT YCUIEHNSA aHTEHHbI, ABW;
[H B ropusoHTansbHoii nnockocty (0T 0 go 360 rpaa) v AH B BepTuKaibHOM nnockocTu (0T -90 go +90

rpag);

X, Y, h — KoopanHaTbl aHTeHHbl [P/ B NpsIMOYronbHON CUCTEME KOOPAMHAT OTHOCUTENbHO BblGPAHHOIO

LleHTpa, M.
4.3 XapaKTepUCTUKM MPUEMHMKOB NTIOKa/IbHOW FPyNnMpoBKN
Lns kakgoro MPM:
f 1w — HacToTa HacTpoiiku MPM, MIw;
f -er — vacToTa retepoguHa, MIu;
f 4, — NpomexyTouHas yacToTa, MIy;
Prev — PeasibHas 4yBCTBUTE/ILHOCTL NpUemMHuKa, AbBT,;
Ao — 3alUMTHOe OTHOLLEHWE, AB;
Bysu-3,» Bygu-30, Bygu-x — WMPMHa nonockl nponyckaHmsa YBY, MITu, Ha ypoBHAX -3, -30 1 X, 4b;
Byny-3: Bynu-s0: Bynu-x — WupKnHa nonocbl nponyckadma YTY, MIuy, Ha yposHax -3, -30 u
X, 0b;
D ;,; — AMHaMWUYeCKWii [1ana3oH no 6/10KMpoBaHuto, 4b;
D,y — AMHAMWYECKWiA fpana3oH Nno UHTepMogynaumn, ab;
D 1 — AYHaMWYecKuWii fuana3oH no noboyHoMy KaHany npviema, Ab;
1, — NoTepu B duaepe Ha nprem, 4b;
Gor — KO3(PULMEHT YCUIEHNS aHTEHHbI, ABY;
[H aHTeHHbI B ropn3oHTasibHOM nockoctu (o1 0 go 360 rpag) v AH B BepTMKanbHOM NnockocTy (OT -

90 po +90 rpap);
X, Y, h—KoopanHaTbl aHTeHHbl MPM B MpPAMOYrofibHOM CUCTEME KOOPAWMHAT OTHOCUTENIbHO

BbIGPAHHOr0 LieHTpa, M.
MpumeyvaHne — XapakTepuUCTUKN MepefaTinKoB, MPUEMHUKOB W aHTeHH npusogatcs B ¢opme Nol KPY

«TaKTMKO-TEXHUYECKME [OaHHbIE».
5 PacyeT 1 OLeHKa NapaMeTpoB PaavonoMex, AeNCTBYHOLLMX MO OCHOBHOMY M COCEAHUM KaHasiaMm
npuemMa

PacyeT 1 oLieHKY NapaMeTpoB pajnornomex NPOBOAAT B MOPALKE, yKa3aHHOM HUXKe.
5.1 M3 TC PC, npuHagnexawmx noKanbHOW rpynnupoBke, gopmupytoT napsel TC PC, BKItouaroLwwme

OfMH NPUEMHUK 1 OAMH NepefaTuvk. Yucno nap B fokanbHoli rpynnmpoeke N =nm .
[na kX0 U3 3TUX Nap BbINOMHAKT PacyeT B CNeAYHOLLEM NOPSLKE.
5.2 PaccunTbIBAIOT ONYCTVMBIA YPOBEHD pazuonomexu Ha Bxoge MPM Pyon oc, , 6BT no dopmyne
Pnonock = Prem — Ao = Z (5.1)

roe Z , ob — KoathuumeHT, 3aBmcALmii ot Tuna TC PC.
MpumedyaHune— 3HayeHna Z npmseseHsl B MpunoxeHun A.

5.3 PaccunTbIBatOT MOLLHOCTbL paguonomexu Ha Bxofe MNPM, P oy ex » ABBT:
Promex =Pt =71+ Gt =77R *Gr ~ Lo, (5.2)
rAe G — KO3DMULMEHT ycuneHns aHTeHHb! NP/ B HanpasneHny Ha aHTeHHy MPM Ha vacTote f P abu;
Gr — KO3DMULMEHT ycuneHust aHTeHHbl MPM B HanpasneHnn Ha aHTeHHy MNP/, Ha vacToTe f P abu;
Lo — OcnabnieHve paamonoMexu npu pacnpocTpaHeHU Mexy Toukamn (ha3oBbIX LEHTPOB aHTeHH MNP/,
n MPM, ab, paccunTbIBatOT Mo hopmyse

Lo =-27,55+20lg fnpﬂ+20IgR, (5.3)
rae
R — paccTosiHve Mexay ToUKamm (ha3oBbIX LEEHTPOB aHTeHH MNP u MPM, m,
2 2
R:J(Xi‘xj) +(yi_yj)2+(hi_hj) : (54)

MpuMeuyaH e - PeKOMEHZYEMbIE 3HAYEHUS KOIPDULIMEHTOB YCUNEHUS aHTEHH NpKBeAEHbI B MpunoxeHnu b.
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4.4 BnokK-cxeMa afiropyTMa pacyeTa napameTpoB pPaanornomMex
Bnok-cxema anropuTMa pacyeTta napaMeTpoB paavonoMex NpuBeaeHa Ha pucyHke 4.1.

BBOA MCXOAHbIX JaHHbIX

~—

PacueT 1 oUgeHKa napameTpoB
pagvonomex, JeficTBYHOLIMX Mo
OCHOBHOMY 1 COCEJHUM KaHanam
npuema

A 4

> PacyeT 1 oLeHKa napameTpos
paznonomMex, Co3aroLLmnx
6nokmpoBaHue

> PacueT 1 oUgeHKa napameTpoB
paanonomeX, CO3AaoLLMX
VHTEpMOAYNALWIO

PacyeT 1 oLeHKa napameTpos
pagnonomMex, AeCTBYHOLMX MO
No6OYHbIM KaHanam npuema

A 4

PacueT 1 oUgeHKa napameTpoB
paanonomeX, Co3aBaeMblX
PaaMoN3NYYEHUSIMU Ha FapMOHMKAX

A 4

\‘

BblBO/ pe3ynbTaToB PacyeToB

PucyHok 4.1 — Bnok-cxema anropuTma pacyeTa napamMeTpos pagmonomex

5.4 PaccunTblBalOT MNPUBEAEHHYHO MOLLHOCTb paguornomexu Ha Bxofe MPM, Ppromocks 4BBT (c
y4yeToM ocnabneHns MoOMeXu 3a CYeT YacTOTHOro pasHoca Af n HecoBnageHws nonockl NponyckaHus MNPM c
MoJI0CON YacToT paguonsnyyvenns MPA):

Priomock = Priomex t (D(Af ), (5.5)
rae CD(Af )— KO3(h(hMUMEHT ocnabneHuns pagmornomexu, Ab onpeaenstoT no dopmyne

TP(f)|H(f + )| df
®(Af)=-10Ig=>

(5.6)

+o00 1

[P(f)df

roe P(f ) — CMeKTpasibHas NAI0THOCTb MOLLHOCTY paavonomexu (BT/Mw);

H (f ) — aMNAnTYAHO-YaCTOTHas XapakTepucTika MY npremHumKa.

5.5 Momexy ot MPJ, cunTtatoT HeponycTUmoin, a MPM — nopaXXeHHbIM MOMEXO N0 OCHOBHOMY U
cocefjHVMM KaHanam npuema, npy BbINOHEHWN YCNOBUA
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Prom.ock = P gon.ock - (5.7)

6 PacueT v OLIEHKA NapaMeTPoB PagnonoMex, CO3AatoLLMX 6/10KMpOBaHMe

PacueT 1 ouUeHKy napaMeTpoB PagnonoMex NpoBOAAT B MOPSALKe, YKa3aHHOM HUKe.

6.1 13 TC PC, npuHagnexawmx nokKanbHOW rpynnuposke, gopmupytoT napbl TC PC, BKovatowme
OfIH NMPUEMHUK W OAMH NepefaTuyvk. Yucno nap B nokanbHoii rpynnmposke N =nm .

[na kax[ol 13 3TUX Nap BbINOMHAKOT pacyeT B CNeAyHOLLEM NOPSAKE.

6.2 [lonyCTuMbIiA ypoBeHb pagnonomexm Ha exoae MPM P pongn , ABBT, onpesenstoT no qopmyre

Pgonsn = Den + Prpy - (6.1)
6.3 PaccumTbIBalOT MOLLHOCTb PajmnonoMexy Ha BbiXoge (hunbTpa npeasapuTensHon cenekuuy (MLLY
nnn YBY) Promsn, 4BBT:

Promen = Promex ¥ Hi. (6.2)
rae Promsx . ABBT, BblumcnaoT no opmyne (5.2);

H,, ab, (H,<0) —ocnabneHne uUnbTpa NpeasapuTeNbHON cenekuumn Ha Yactote f BbIYMCSIEMOE

nea, !

no gaHHbIM Maccusa AUX B cOOTBETCTBUM C [prnoxeHnem B.
6.4 Momexy ot MMP[ cumTaloT HegonycTumoid, a [MPM — nopaKeHHbIM MOMEXOR, COo3MatoLLelt
610KMpOBaHWeE, NP BbINOIHEHUW YC/IOBUS

Promsn = Pgonsa - (6.3)

7 PacueT v oLieHKa NapaMeTpoB Paanonomex, Co3AatoLLMX MHTEPMOAYNALMIO

PacyeT 1 oLieHKY NapaMeTpoB pajnornomex NPOBOAAT B MOPALKE, yKa3aHHOM HUXKe.
7.1 13 TC PC, npuHagnexaLymx oKa/IbHOM rpynnupoBKe, (hopMUPYIOT rpynnbl A4BYX TUMOB:
1) «nNpueMHKK - ABa nepegaTymKa,
2) <NPUEMHUK - TPU NepejaTymnkar.
Yucno rpynn AsyX TUNOB B /IOKa/IbHOW rPYNMN1poBKe onpegensieTcs popmMy o
— 2 3
Nl_m(Cn+Cn): (7.1)
rae C2, C3— umcno codetaHuii U3 n no 2 v 3 cOOTBETCTBEHHO.

[ns KoK Aov rpynnbl BbIMOHAKT PacyeT B CledytoLLeM Nopsske.

7.213 N; rpynn oToupatoT Te rpynnbl, A4S KOTOPbIX BbINOJHSAETCS O4HO W3 ycnosuin (7.2),
onpeenstowmx MosoXeHne Monocbl 4acTtoT WHTEPMOAYNALMOHHOINO MPOAYKTa OTHOCUTE/ILHO MOI0ChI
nponyckaxHusi NMPM (pucyHok 7.1):

a=Fumn 2 Fmin ¥ Fuve S Fmax:
6~ Fumn< Fmin 1 Fume> Fmax; (7.2)
B=Fumn > Fmin W Fume > Fmax
F=Fumn< Fmin ¥ Fume = Fmax:
rA€ F mins F max — HWKHAA 1 BEPXHAA rpaHuLbl nonockl nponyckaHnd MPM, MIu,

Bynu- Bynu-
Fmin:fan_$a Fmax: fﬂPM+$; (73)
Fumn: Fums — HWKHAS N BEPXHSAS FPaHULbI NOM0CH! YaCTOT MHTEPMOZAYNALMOHHOO NpoayKTa, MIL,
B B
FMM.H:FMM_%a Fumme=Fuu T ;M;

F v — LEHTpa/IbHas 4acToTa Nno/ockl 4acToT MHTEPMOAYNALMOHHOIO NPoAyKTa, ML,
Fuv = ‘J_r Kifrppat ko f nP/J,—z‘_ Ans rpynnbl TC PC «NpUeMHUK - ABa NepejaTumka,
Fuw = ‘i Kifrpgat ke frpp ot ks f npﬂ_s‘ — Ans rpynnbl TC PC «NpremMHUK - Tpu nepefaTumnka;
f f f npo-3~—
Ki,» K2, K3— Uenble yncna (1, 2, ...6);

Bym — LUMPUHA MOMOCkI YacTOT MHTEPMOAYNSLMOHHOMO NpoayKTa, ML,
Bum = K1 Bri-30 T K2 Br2-30 — 4718 rpynnbl TC PC «NpUeMHMK — fiBa NepefaTumka»,

paboune yactoTbl 1-ro, 2-ro 1 3-ro nepegaryvkos, MIy;

nPa-1* | MPa-2
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Bum = KiBt1230 T K2 B12-30 T K3 B13-30 — 414 rpynnbl TC PC «npveMHUK — Tpu NnepeaaTymnka,
Bti—s0s Br2-30, Brs—3— LWUMPKHA NOMOCHI YacTOT pagmounsnyyenns 1-ro, 2-ro u 3-ro MNP/ Ha yposHe -30 ab,
My,

\ / / \ /
Frm!.n IFmax Flud F Frvin Fmax )
Frovs Finae Fm_:ln mame.I_E Frzen Frie me_inln Fiiax
a 6 B r

PucyHok 7.1 — lNonoXeHune nosiocbl YaCcTOT UHTEPMOAYNALNOHHOIO NPOAYKTa OTHOCUTESIbHO MOJ0Ch!
nponyckaHusa NPM

OTo6paHHbIe Mo ycnosuto (7.2) rpynmnbl KnaccuuumpytoT Kak «rpynnsl TC PC, B MPM KOTOpbIX
BO3MOXHa MHTEPMOAYNALMSA, CO3LaBaeMas pagmonomexamu ot asyx unm Tpex MPOx».
[ns KaK4ov 13 aTMX rpynn NpPoBOAAT pacyeT B CeAYIOLLEM MOPALKE.

7.3. Bbluncnsaot ocnabneHue gunbtpa npesaputensHoit cenekumn MPM—H,, g (Hi< 0) Ha
paboumnx vactotax MPA, f o, frop o, frpp 5 MO AaHHBIM MaccuBa AUX (Mpunoxetme B).
7.4 PacCUMTbIBatOT MOLLHOCTb PagunonomMexu Promis Promz: Proms. ABBT, Ha Bbixoge ¢unbTpa

npeiBapuTenbHoiA cenekumm MPM Ha vactotax f o, o0, fon 5, cOOTBETCTBEHHO:
Promi = Promsxi+ Hi(f np'ﬂ._l)
Prom2 = Priomex2 + Hi(f np'u'_z) , (7.4)

Proms = Promsxs + Hi(f |'|Pp'—3)
rae Prowmexi(23) ,ABBT, paccumtbiBatoT no thopmyne (5.2).

7.5 PaccunTbIBalOT MOLLHOCTb MHTEPMOAYNSALMOHHOTO MPOAYKTa Ha BbIXOA4E HENMHENHOro Kackaga
MPM (YBY, MLLY), Pns, ABBT, (¢ yuyeToM ocnabneHus YY) no hopmynam:

Prs = K1 Priom1 t K2 Priomz = Ky — &9 Fpynnbl TC PC «NpUemMHYK - Ba NepeaTymnkar,

Pns = KiProm.1* K2 Priomz * KaPrioms = Ky, — A1 rpynnbl TC PC «NpreMHUK — Tpu NepefaTunkar,

FAE K+ AD — KOIPDULMEHT, 3aBUCALLYMIA OT MOMOXKEHUS MOIOChI YacTOT UHTEPMOZY/IALMOHHOTO NPOAYKTa
OTHOCWTENbHO nonockl nponyckaHus MPM, ansa 4- nonoxeHui (7.2), onpeaensiemMblil No gopmynam:

a~kym =Y

6§, =101g E(Z:MB - I;MM;)E
[(FI/IMB_FI/IMH)[

- =101 : 4,

° kMM J (Fmax_FMM.H)

F~ Ko zlolg[(Fl/lM.B_ FI/IM.H)['

(F wms ~ F min)
7.6 PaccumTbIBaOT MOLLHOCTb MHTEPMOAY/IALMOHHOIO NPoAyKTa, P ., ABBT, Ha BbIX0fe HEeNMHENHOro

Kackaga MPM npu Bo3geinctsumn Ha Bxog MNMPM pagnonomex, YPOBHM KOTOPbLIX PaBHbl 3HAYEHMIO YPOBHS
BOCNPUUMUMBOCTU K MHTepmogynauum NPM, no gopmynam:

P o =(K; +K )P 1onum — &1 rpynnbl TC PC «NpreMHUK — [Ba nepejaTymka,
P o =(Ky K, +K 3 )P ponm— A9 Tpynnbl TC PC «NpUeMHUK — TpU nepefaTyumka,

rae P ponum » ABBT — ypoBeHb BocmpuMumeocTy MNPM K nHTepMoayniaumm onpeaenstot no thopmyne

P ponum =P rem +D i - (7.5)
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7.7 Momexn cunTatot HEQONYCTUMbIMK, a TMPUEMHUK MNOPadXKEHHbIM NOMEXaMK, CO3[aloLnMn
NHTEPMOZY/IALMIO, NPV BbIMOAHEHWM YCIOBUS
Prs 2 Pro- (7.6)

8 PacueT 1 oueHKa napameTpoB pagvornomex, AeNCTBYHOLWMX MO MOO60YHbLIM KaHanam
npuema

PacyeT 1 oLieHKY napaMeTpoB pagnoromex NPoBOAAT B MOPALKE, yKa3aHHOM HUXKe.

8.1 3 TC PC, npvHagnexalumx foKaibHOW rpynnupoBke, opMupytoT napbl TC PC, BKOuaoLme
OfMH NPUEMHUK ¥ OAMH NepefaTurK. Yucno nap B fokanbHoli rpynnmposke — N = nm .

8.2 V13 N nap TC PC oT6upatoT Te, [/1 KOTOPbIX BbIMO/HAETCA OAHO M3 YC0BuiA (8.1), onpeaensroLmx
MONOXKEHWe MOMOCkI YacTOT M3nyyeHns MNP 0THOCUTENIbHO MOMOCKI MPOMYCKaHUA MO60YHOro KaHana npuema
MPM (pucyHok 8.1):

a= Fin2 Frkmin M Fie S Frikmax s
6= Fin <Fnkmin M Ftg > Frkmax (8.1)
B~ Ftn > Frkmin W Ft > Frkmax
M= Fin < Frkmin 1 Fie S Frkmax -
re Frkmin, Frnkmax— HVWKHAS Y BEPXHAA TPaHULIbI MOMOCHI YacTOT MO6GOYHOro KaHata npuema
MPM, MT'y, onpegensiemMble PopMynamu:
F rik min = frn(_mv F rikmax = frn( M;

2 2
f T LeHTpasibHadA YaCToTa No6o4YHOro KaHana npuema,

f — q frETi fnu .
MK g

g, g — uenble uncna (1, 2, ...,5);

Fin, Fig— HWKHAS W BepXHAA TrpaHULbl NOMOCHbI 4acTOT W3Ny4veHMs nepefatyuvka, My,

onpegensemMble q)OpMyﬂaMVl:
B B 8.2)
Fun = fnpﬂ'_ T230, Fig = fI'IP/J,+ 1-230.

\ /o /N

Frikmin FtH FtB Frkma FtH Frkmin - Frkmax FtB “nkmin FtH  Frkmax Ftl FtH Frkmin FtB Frikmax

a 6 B r
PrcyHok 8.1— lNonoxeHve nofockl YacToT n3nyyveHus MPA 0THOCUTENILHO NOJIOCHI NPONYCKaHUA N0604YHOro
KaHana npvema NPM

OT106paHHbIe Napbl TC PC knaccumumpytoT Kak «napbl NMPM — MNP/, B KOTOPbIX BO3MOXHbI NOMEXM
Mo No60YHLIM KaHasiam nprema, co3gaBaemMble usnydeHviem MPOy.

[ns KXo 13 3TUX Nap BbINOMHAKOT PacyeT B CNeAYHOLLEM NOPSAKE.

8.3 PaccunTbIBatOT JOMYCTUMbIA YpOBeHb paguonomexu Ha Bxoge MNPM, P pom ik , ABBT:

Paonnk = Dk * Prem - (8.3

8.4 PaccunTbIBalOT MOLLHOCTbL paguonomMexu Ha Bxoge MNPM, P ov qk » ABBT:

Promnk = Promex = Kk
rge  Promex . 4BBT, BbluncnsoT no gopmyne (5.2);
K o — KO(D(MULMEHT, 3aBUCALLMIA OT MOMOXEHNS MOMEXU OTHOCUTE/bHO MONOCHI MPOMYCKaHWs NO6OYHOTO
KaHana npvema, b, ans 4-nonoxeHui (8.2), onpesensiemMblii o opmynam:
a~ knk = 0,
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(FL.B_ Ft.H) 0
Frikmax — FI‘IKmin) ,
0 (Ft.B - Fl.H) L
- =10l ,
° an J IFI‘IKmax_Ft.H)E
(Ft.B_ Fl.H) [

Fis— FI‘IKmin)H
8.5 Momexy o1 MNP/ cumTaloT HeAONyCTUMON, a NPUEMHMK — MOPaXXEHHbIM MOMEXOl Mo No6oYHOMY
KaHany npuema npu BbIMOSHEHWUW YCN0BUA

Prom.nk = Pon.nk - (8.4)

9 PacueT M OLEHKa MapameTPOB pPaAMOMNOMEX, CO3[aBaeMbIX PafMOU3NTyYeHUEM Ha
rapMoHMKax

O
6 - k-« =10lg

M= Kne :lolgD

PacyeT 1 OLEHKY NapaMeTpoB Paguornomex NPOBOAAT B MOPSAKE, YKa3aHHOM HUXKe.

9.1 M3 TC PC, npuHagnexawux nokanbHon rpynnuposke, dopmupytoT napbl TC PC, BKIouaroLme
OfH NPUEMHUK 1 OAMH NepefaTurK. Yucno nap B nokanbHoli rpynnvposke - N = nm .

9.2 3 N nap oTbupaloT Te, AN KOTOPbIX BbINOMHAETCA OAHO M3 ycnosuil (9.1), onpeaenstoLmx
MO/IOXKEHWE MOOCHI YaCTOT Pajnon3yyYeHns Ha rapMOHUKe OTHOCUTE/IbHO MOMOCHI NPONYCKaHWA NPUEMHMKA
(pucyHok 9.1):

a= Fru2 Fmin W Fre s Foa
6 - Fru<Fmin ¥ Frg> Fmax: (91)
B= Fru> Fmin Y Fre > Fmax,
M= Fru<Fmin Y Fra< Fmaxo
rAe Fmins Fmax— HWKHAS W BepxHAA rpaHuubl nonocbl nponyckaHua [MPM, MIu, onpegensemble
thopmynamm (7.3);
Fra, Frg— HWKHAR 1 BEPXHAA rpaHuULbl MOMOChbI YaCTOT pafuounsflydyeHns Ha rapmoHuke, M,
onpeaensemble (hopMynamm:

B B
Fr.H:Fro_év Fr.B:Fro"'?ra 9.2)

roe Fro— UeHTpasibHas 4yacToTa Noockbl YacToT PaAnonsyveHmns Ha rapmMoHuke, My,
FFO =rIr f nra .
Br— LUMPWHA NOIOChI YaCTOT PafMON3/TyHeHMs Ha rapMoHuKe, MMy, Br = rr Br-so;
r-— uenoe yucno (2, 3..10).

FrninI Fr.H. Fr.B.I Fma Fr.n. Fmin Fmax Fr.s. Fl'l'lil'lI FT-H- Fl'l'lﬂ'-“'- FT-B- Fr.H. Fmin Fr.B. IFma:u:

a 6 B r
Pl/lcyHOK 9.1 — lNono)keHne Nonochbl YacToT pagnonsnyvyeHna Ha rapMoHUKe OTHOCUTENBbHO MOOChI
nponyckKaHus NpneMHnKa

[na KXo 13 3TUX Nap BbINOMHAKT pacyeT B C/eAytoLLeM NopsiaKe.
9.3 PaccumnTbIBAIOT JONYCTUMbIV YpOBeHb pagunonomexu Ha Bxoae MPM, P pon e, ABBT:
Pronre = Prem — Ao+ Z 9.3)
rae sHaveHus Z npueefeHsbl B MpunoxeHun A.
9.4 PaccunTbIBatOT MOLLHOCTbL paguonomMexu Ha Bxoge MNPM, P 1oy s , ABBT:
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Prom.re = Promex ~Kr = Ar, (9.4)
roe  Prowmsx . A4BBT, Bblumcnsot no gopmyne (5.2);

K — KOIh(MLIMEHT, 3aBUCALYNA OT MONOXKEHWS MOMOCHI 4acTOT PajvOM3NyUeHNs Ha rapmMoHMKe
OTHOCWTE/IbHO MO/0ChI NPOMYCKaHWs NPUeMHWKa, Ab, Ana 4-nonoxeHuii (9.2), onpegenseMblil No gopMmynam:

a- kr:O’
6 1 :10.&(581 ge))P
E(FrB_FrH)D
- . =101 ' =,
° kr J Fmax_Fr.H)H
. kr:10|g[(Fr'B_Fr'H)[-

Fre— Fmin)E
9.5 Momexy oT MNP/, cunTaloT HeAOMYCTUMONA, a MPUEMHUK - MOPaXKEHHbIM MOMEXOW, 06YCNOBIEHHOW
PajVoun3NyyeHnemM Ha rapMOHUKE, NPY BbINOHEHWW YCNOBMA

Priomre > Pgorre - (9.5)

10 OueHKa pagmornomex B /IOKa/IbHOM FPynnMpoBKe

10.1 Mo pe3ynbTaTam OLUEHKM paguonomex no 5.7, 6.3, 7.6, 8.4, 9.5 onpegendot rpynmnbl
HecoBMecTUMbIX TC PC, B coCTaB KOTOPbIX BXOAUT MOPaXKeHHbI MPM.

10.2 ®opmupytoT nepeyeHb HecoBmecTUMbIX TC PC. Mo Kaxgon rpynne HecoBmecTumbix TC PC B
Tabnmuy pesynbTaToB 3aHOCAT faHHble 0 TC PC.
Tabnuua 10.1— lNMepeyeHb HecoBMeCTUMbIX TC PC

Howmep rpynnbl, cogepxatleli nopaxxeHHbIn NMPM

Homep nopaxeHHOro Homepa MNP/, Bxogawmx B rpynny Tun nomexu
MPM

10.3 CumTatot, uyto TC PC, BXOAAWME B COCTaB /IOKa/IbHON TPYNMNUPOBKM, ABMSKOTCA COBMECTUMbIMY,
eC/ rpynnupoBKa He COAEPXUT rnopaxeHHbIX MNPM.
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MNpunoxxeHve A
(cnpaBo4Hoe)

3HayeHMe napameTpa Z

Tab6nmnya A.l— 3HayeHve napameTpa Z

Tun TC PC Z,nb
PPC 6
AL, Cric 0
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INpunoxxeHwe b
(cnpasoyHoe)

KoahpmumreHTbI yCUNEHUS aHTEHHbI

FOCT P 55 898-2013

KoathpmumeHTbl yeunenus aHTeHHbl G ¢ (G ) 419 HEOCHOBHbIX HanpaBieHUi U3NyyeHnid Ha YacToTax

B AVana3oHe aHTEHHbI U BHE AMana30oHa aHTeHHbI NpuBeAeHbI B Tabnmue b.1.
Tabnuya b.1— KosthhMumeHTbl YCUIEHNA aHTEHHBI

Gor (Gog) <10 4B

Twvn aHTEHHbI UactoTa G, (Gg), Ab
BbICOKOHarpas/ieHHas B anana3oHe aHTEHHbI -10
Gy (Gor)>254B BHe gnana3oHa aHTeHHb! -10
CpefHeHarnpas/ieHHas B avana3oHe aHTeHHbI -10
10< Gy (Gyr) <2546 BHe gnana3oHa aHTeHHbI -10
cnaboHanpaeneHHas B anana3oHe aHTEHHbI 0
BHe gnana3oHa aHTEeHHbI -3

11
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INpunoxxeHve B
(cnpaBo4Hoe)

PacuyeT ocnabneHnst nomex B UbTPE NPeABapUTeIbHON CeNneKumm

AUX unbTpa NpeaBapuTENbHOM CeNeKLuUM OMNMCbIBAETCA LUMPWHOM NOMOCHI MPOMYCKaHUA Mpw
ocnabneHun 3, 30 n X gb.

Ocna6neHne dunbtpa Hy(f ;) Ha yacToTe Mewatowero nepegatumka fpo, BbIMUCNAOT MO AaHHBIM

AYX (npy Hamuum MLUY - no gunetpa MLUY BKAounTensHo, npu otcytcteum MLUY - go dmneTpa YBY
BK/IHOYMTENBHO) NO CiefyroLmMm (popmMynam:

ED |5MLLIY f | < 5MLIJY fl
( My |) H(dmmy |+1) Hé‘MLIJy f |
H = f. < fl< fi
" (f HP-U') E_I(é"v”-”y I) * I (5MLLIy f| /5Mu_|y |+1) EP‘MLLIy fl H MLuy I |5Mmy | : 5MLUy "
%(5Mmy f k) |5MUJY f | > 5MLLJY f k

EO |5Bl-lf|<5BLlfl
— H(é‘BL-I f ) H(5BH f|+1) Hggq | B
HYBLI(f I'IPLI,)_ @"(5&4 fi)+ 19(00 10 f1) gang ‘ E Oy fi < |5Bq f| <0y fius
%"(5Bufk) |5qu|>55ufk

roe Oyuy T = fnpﬂ— f \iuy — OTCTpOKA UYaCTOThI MELUAIOLLEro MepefaTynka OT  LeHTPasbHO
4acToThbl hunbTpa MUY
H (Oywy fi) - 3aganHble 3HaueHns ypoBHs nponyckaHus MLLUY npu 3afaHHbIX OTCTPOIiKax
§MLIJY fi ; §Mmy fi < 5MLUY fi+1i

i=1,2..k-1; K— KonuuecTBo 3aaaHHbIX 3HaueHMIA;

Ogy T = fnpﬂ— fygy — OTCTpOIiKa YaCTOTHI MeLLAKOWEro NepefaTunka OT LEHTPanbHOM YacToTl

thmnbTpa YBY fqu ;

H(é‘Bq fi)—sa,anHble 3HaYeHWsi YpoBHA nponyckaHus YBY npu 3agaHHbIX OTCTPOMKax 5Bq fi;
gy fi < gy fi+l

MpumeyaHune— dunbTpoM nNpeaBaputensHoin cenekunn ans PPC asnsetcs MLUY, gns 6C CMNC n AL, -
YBUY.

12
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MNpunoxxeHve I
(pekomeHayemoe)

MeponpuaTnsa No CHUXEHWIO ypoBHeN pagmoromex oT TC PC B OKabHOM rpynnmpoBKe

Mpy Hannuuy nopaxeHHbIX MPM B nokanbHoi rpynnupoeke TC PC npoBOAAT MOWUCK YCNOBUIA, Npu
KOTOPbIX HeJonycTUMble PafMoroMexu OyAyT CHWDKEHbl WM WUCKNOYeHbl. Mpouedypa Movcka YcnoBuii
BK/IHOYaET CliefytoLLie MeponpuaTua:

— Bbl6op paboumx yactoT MPA 1 MPM, Npy KOTOPbLIX UCK/OYAKOTCA NOMEXN;

— V3MEHeHWe TepPPUTOPUaIbHBIX PA3HOCOB MeXJy aHTeHHaMn KOH(nkTytowmx TC PC;

— NPYMEHEHVEe [ONONHUTESNbHBIX (DUNBTPOB BHEMONOCHLIX W MOBOYHBIX W3MYYEHWIA Ha BbIXOJax
mewlarownx MPA;

— MPUMEHEHVE aHTeHH C MOBbILUEHHbIM  MOAaB/MeHWeM  6GOKOBbIX  fIeNecTKOB  Auarpammbl
Hanpas/IeHHOCTY;

— WCMO/b30BaHVe JOMONHUTENbHBIX 9KPAHOB (B TOM YUC/IE KOHCTPYKTUBHbIX 3/1EMEHTOB OMOop);

— npuMeHeHne Ha Bxoge [1PM  [OMOMHMUTENbHLIX  (PUALTPOB  (MOMOCOBbLIX, PEXEKTOPHbLIX),
MOAABMAIOLLMX MELLIAIOLLNIA CUTHA.

13
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