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HALUUWOHANBbHbLIN CTAHOAPT POCCUNCKOW ®EAEPALUMU

TEXHUYECKUE CPEACTBA PAANOCBA3SU

B3aumHble paguonomMexu B NIOKarbHOMW rPynnupoBKe
MeToabl pacyeTta

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

Nara BBeneHuss — 2014—07—01

1 O6nactb NnpuMeHeHUN

Hacroauwuit ctangapt pacnpoCTpaHAeTCca Ha TeXHUYECKMe cpeacTBa paauocBa3un, pasMeLleHHbIe B
nokanbHON rpynnuposke, padoTaowme B nonoce Yactort ot 27 My go 40 I'u,

CraHaapT ycraHasnuBaeT MeTOAbl pacyeTa mnapaMeTpoB paguonoMex OT MnepeaaryumkoB
rpynnupoBKW NPUEMHUKAM TPYNNUPOBKK, ANA KOTOPbIX paccMarpuBaemble nepeaaryMku He SBISoTCA
KOPPECNOHAEHTaMM.

YuutbiBaeTCca BO3AENCTBUE U3NYYEHUI NEpeaaTUMKOB Yepes aHTEHHY Ha NPUEMHUKM NO aHTEHHOMY
nopry.

He yuuTbiBaeTCA BAMAHMA nNEepeaaTyUKOB, PACMOSIOKEHHbLIX BHE TPYNNUPOBKUM, HA NPUEMHUKU
rpynnupPOBKW; HE YYUTLIBAETCA ANEKTPOMArHUTHLIN LLYM, B TOM YMCIE MHAYCTPUAribHbIE PaAUONOMEXMU.

MeTtoabl pacdeTa, YCTaHOBMEHHble B HACTOAWEM CTaHaapTe, MPUMEHSIIOT Ha  Ccraausx
NPOEKTUPOBaHUSI 0O BLEKTOB CBA3U U HABUrauuMn. MeToabl yYMTBIBAIOT TONOrpaduio NpoeKkTUpyemoro obbvekra
N TEXHUYECKUE XapaKTepuUCTUKn 06opyaoBaHus.

2 HopmaTtuBHbIE CCbISIKU

B HacTosALeM cTaHaapTe UCMNONb30BaHbl HOPMATUBHBIE CCbINKWM Ha cneayloLne CTaHaapThbl:

FOCT P 50397—2011 COBMECTUMOCTb TEXHUYECKMX CpPeACTB SNeKTpOMarHuTHas. TepMUHbl |
onpeneneHus

FOCT 23611—79 COBMECTUMOCTb pPaaWO3NEKTPOHHbIX CPEACTB SMNEKTPOMarHuTHasi. TepMUHbI U
onpeaeneHus

FOCT 23872—79 COBMECTUMOCTb PaaNO3NEKTPOHHBIX CPeACTB 9fIeKTpoMarHuTHasi. HomeHknatypa
napameTpoB U KrnaccuukaLmsa TEXHUYECKX XapaKTepucTuk

FOCT 24375—80 Paguocsasb. TepMUHbI U onpeaeneHns

MpumedyaHue—Tpu Nonb3oBaHUN HACTOSALIMM CTaHAApTOM LeflecoobpasHo NpoBepuTb AeicTBue
CCbINIOYHbIX CTAHAAPTOB U KNaccudUKaTopos B MHPOPMaLMOHHOW cucTemMe OBLLEero nofb3oBaHus - Ha oULMansHOM
caifTe HauuoHaneHoro opraHa Poccuiickoin defiepauyum no craHaapTU3aUMu B ceTu WHTEpHET UM MNo exerofgHo
u3gaBaemMoMy UHDOPMaLIMOHHOMY yKa3aTento «HauuoHanbHble CTaHAapThbl», KOTOPLIA onyBrukoBaH No COCTOSHUIO Ha
1 AHBaps TeKyLLero rofa, U o BbIMYCKaM eXeMeCsYHO M3faBaeMoro MHOpPMaLMOHHOro yKkasaTens «HauuoHanbHble
CTaHAapTbi» 3a TeKyluin roh. Ecnn 3aMeHeH CCbINOYHbBIA JOKYMEHT, Ha KOTOPbIA JaHa HefaTMpoBaHHas cchinka, To
pekoMeHAyeTCA UCMoNnb3oBaTh AENCTBYIOLLYO BEPCUIO 3TOTO [JOKYMEHTa C YH4ETOM BCEX BHECEHHLIX B JaHHYH BEPCUIo
u3meHeHnn. Ecrn 3ameHeH CCbINOYHBIA AOKYMEHT, Ha KOTOpbIA AaHa JaTWpOBaHHas cchlfika, TO pPeKoMeHAYeTCs
ucnonb3oBaTb BEPCUIO TOMO [OKYMEHTa C YyKasaHHbIM Bbllle rofoM YTBepxaeHusa (npuHaTtus). Ecnu nocne
YTBEPXAEHUS HacTOSLLero cTaHAapTa B CCbITOYHbIA AOKYMEHT, Ha KOTOPbIA faHa faTUpOBaHHas CChlfika, BHECEHO
U3MeHeHue, 3aTparueatoLLee NonoXeHWe, Ha KOTopoe faHa CChifnka, TO 3TO MOMoXeHWe peKoMeHAYeTCs NpUMeHaTb 6e3
yyeTa aHHOr0 U3MeHEeHUsA. ECMn CChINOYHLIA [JOKYMEHT OTMeHeH 6e3 3aMeHbl, TO MOMoXeHue, B KOTOPOM JaHa CChlfka
Ha Hero, peKOMeHAYeTCA NPUMEHSATL B YacTu, HE 3aTparuBatoLLeil STy CChISIKY.

N3paHue opuumnanbHoe
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3 TepMuHbI, onpeaeneHusi, 0603Ha4YeHUA U COKpalleHUA

3.1 TepMuHbI, onpeneneHus

B HacTosileM cTaHaapTe npumeHeHbl TepMuHbl no [OCT P 50397-2011, [OCT 23611,
[OCT 23872-79, TOCT 24375, a Tarke cnegylowmne TepMuHbl C COOTBETCTBYIOLLMMU ONpeaeneHUsMU:

3.1.1 TexHu4eckoe  cpeactBo  paguocesisu: ObopyaoBaHWe — 9neKTPoCBA3M,  BKNOYawoLlee
paguonepeaaTtyuk n/unm paguonpuemMHuK.

3.1.2 nokanbHas rpynnupoBka TC PC: COBOKYMHOCTb TEXHWYECKUX CpeAcTB PaanoCcBAsy,
pasmeLLEeHHbIX B OFPaHUYEHHOM MPOCTPaHCTBE (Ha pafMoTeNneBU3NOHHON DaLlHe, Kpbilie 34aHua U T.M.).

3.1.3 anekTpoMarHuTHbIN LWyM: N3meHsaoLweecs BO BPEMEHU 3MEKTPOMarHUTHoe siBneHne, KoTopoe
He COAEPXMT MHOPMaLUM U MOXET HanaratbCsi Ha MOME3HbIA CUrHanm Unu O0BLEAMHATLCA C MOMEe3HbIM
CUrHanom.

3.1.4 oueHka paaguonomexu: Knaccudukauma pagumonomMexu Mo  MPU3HAKy—«AONycTUMasn,
«HeJonycTumasy.

3.1.5 3aTpoHYTbIN  NpPUeMHUK: NIpUEMHUK, HA KOTOpbIA MO AaHTEHHOMY MOpTYy AEeWCTBYET
paguonomexa.

3.1.6 nopaxkeHHbI NpUeMHUK: [IPUEMHMK, HaA KOTOPbLIA MO a@HTEHHOMY MOpTYy [AEWCTBYET
HegonycTumMas paguonomexa.

3.1.7 Mewawnowmii  nepegatyuk: NMepegarymk, U3nNy4eHUe KOTOPOro SBMSETCA HEAONyCTUMON
paguonomMexon npueMHuKyY, AN KOTOPOro paccMaTpuBaeMblil Nepeaatyuk He ABRSETCA KOPPECTOHAEHTOM.

3.1.8 6nokupoBaHue: MUaMeHeHUe OTKNMKA Ha MOMe3Hbli paguMocurHan npu Hanuuuu Ha BXxoae
NPUEMHOTO YCTPONCTBA XOTA Obl OAHOW HEAOMYCTUMOW PagMONOMEXH.

3.1.9 cocegHuii  paguokaHan: Momoca 4acToT, LMPWMHA KOTOPOW paBHA LUMPUHE MONOCHI
NpONycKaHusi NpMeMHWKa, a CPeAHssi 4YacToTa OTCTOUT OT 4acTOTbl HACTPOWKM MPUEMHMKA HA LUMPUHY
OCHOBHOrO KaHana npuema.

3.1.10 nHTEPMOAYNAUMOHHbIA NpoAyKT: OTKNUK B TPAKTE NPUEMHUKA B pe3ynbTaTte B3auMoAencTBus
Ha ero HENMMHENHbIX 3NeMEeHTax ABYX nnu bonee paanonomex.

3.2 O603Ha4YeHUsA 1 COKpalleHns

AL — aboHEeHTCKUI A0CTYN;

AYX —  aMnIUTYAHO-4aCTOTHasA XapakTepucTuka;
BC — 6asoBas craHuus;

KP4 — TocypapcTBeHHas KOMUCCUA NO PaauoYacToTaMm;
OH — AuarpaMMa HanpaBEHHOCTU aHTEHHbI;
MC3 — MexayHapoaHbIi COI03 351EKTPOCBA3MY;
My —  ManowyMsiLLUA YCUITUTESb;

nea — nepeaatuymk;

nPMm — NPUEMHUK;

PPC — paauvopeneiiHasa cTaHUus;

TCPC — TexXHM4YecKoe CpeacTBO PaguoCBA3M;
cnc — cyxonyTHasi noABwkHas cnyxba;

YBY —  ycunuTenb BbICOKOM YacTOThl;

Yy —  yCMNUTENb NPOMEXYTOYHOM YacTOTbl.

4 UcxoaHble AaHHbIe U BOK-CxeMa anroputMma pacueta napameTpoB
papuonomex

4.1 CocTaB NOKasibHOW rPyNNUPOBKU
n-uucno MPA (i=1, 2,...n);
m-uucno NMPM (j=1, 2,...m).
4.2 XapaKrepucTUKU NepeaaTymKoB JIOKarbHOWU rpynnupoBKU
Ansa kaxaoro MNPA:
f e — pabo4an yacrora nepeaaum, Mru;
Pt — MakcuManbHas MOLLHOCTb U3ny4yeHus, AbBT;
Br_3, Br-3, Bt1-x — LUMpMHAa Nonockl 4yacTtoT uanyyenuns, My, Ha yposHax -3, -30 u X, ab;
Ar — OTHOCUTENbHLIN YpOBEHb NOBOYHOro paguounsnyveHus, ab;



X, ab;
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n— notepu B huaepe Ha nepeaady, aAb;
Gor — KO3(PPULMEHT YCUNEHUA aHTEHHbI, Abu;

[OH B ropusonTansHoi nnockoctn (o1 0 go 360 rpaa) u IH B BEpTUKANbHOW NIOCKOCTH

(o1 -90 go +90 rpan);

X, Y, h — koopauHatbl aHTeHHbl MPL B NpAMOYronbHON CUCTEME KOOPAUHAT OTHOCUTENBLHO
BbIGPAHHOTO LieHTpa, M.

4.3 XapaKTepuCTUKM NPUEeMHUKOB NOKaNIbHOW rPYyNNUpPOBKH

Ans kaxxgoro MPM:
f 1py — HacTOTa HacTpoitku MPM, MITy;

fFET — yacToTa retepoaunHa, Mrru;

f 7y — NpomexyTouHas Yactota, MIu;

Prmv — PeanbHas 4yBCTBUTENLHOCTL NpUeMHUKa, ABBT;

Ao — 3awuTHoe oTHoLLeHue, AB;

Bvsu-s: Bvyeysos Bysu_xy — LUMPUHA nonockl nponyckaHua YBY, My, Ha ypoBHax =3, -30 u X, ab;
Bvmus» Bvmuaos Bymu-xy — WMpUHA nonocel nponyckanua YMY, My, Ha yposHax =3, -30 u

D ;; — AMHaMuueckuit AnanasoH no 6nokuposaHuio, AB;

D\, — AMHaMUYECKNIA AnanasoH no nHTepmoaynauun, aAb;

D ;e — AMHaMMYECKUiA AuanasoH no noGoYHoMy kaHany npuema, ab;

Mg — MoTepu B chouAepe Ha npuem, AB;

Gor — KOIPPULMEHT yOUNeHns aHTEHHbI, ABbu;

[OH aHTeHHbI B ropu3oHTanbHoi nnockoctu (ot 0 o 360 rpaa) u [IH B BepTUKaNbHON NNOCKOCTU (OT

-90 po +90 rpagn);

X, Y, h—koopauHatbl aHTeHHbl MPM B nNpsAMOYronbHOW CUCTEME KOOPAWHAT OTHOCUTENbLHO

BbIBPaAHHOrO LEHTpa, M.

MpumedyaHue —XapakTepucTUKM NEpeaaTyukoB, MPUEMHUKOB M aHTEHH NpUBOAATCA B hopme

Ne1 MKPY «TakTUKO-TEXHUYECKNE JaHHbIEY.
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4.4 bnok-cxema anropuTma pacyeTta napamMeTpoB paguonomex

BBoa MCXOAHBIX JAHHBIX

e

Pacuer u onenka napameTpon
pasuonoMex, JeUCTBYIONHX I10
OCHOBHOMY U COCETHUM KaHaJIaM
puemMa

v

Pacuer u onienka napamMeTpoB
PaIHOIIOMEX, CO3AIONTIX
OIOKUpOBaHKE

Pacuer u oneHka apaMeTpoB
PajuoIIOMeX, CO3JAIOIIUX
HHTEPMO Iy IO

A 4

A 4

Pacuer u onenka napaMeTpon
pamonioMex, JeHCTBYIOMHUX 10
MOGOTHBIM KaHaIaM IpHeMa

» Pacuer u oneHKa apaMeTpoB
PpajuoIIOMeX, CO3JaBaeMBIX
PajuON3ITYIeHISIMA HA TapDMOHUKAX

N

BriBoa pe3ynbTaTOB pacueToB

PucyHok 4.1 — Briok-cxeMa anroputma pacyeTa napameTpoB pagnuonomMex
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5 Pacuet n oueHKa napaMeTpoB paguornomMmex, AeMCTBYIOWNX NO OCHOBHOMY U
cocegHUM KaHanam npuema

Pacuet v oueHKy napaMeTpoB paauonoMex NpoBOAAT B MOPSIAKE, YKa3aHHOM HIDKe.
5.1 N3 TC PC, npuHagnexawux nokanbHon rpynnuposke, hopmupyioT napel TC PC, Bknovaiowme

0aMH NPMEMHVK M OAMH NepeaaTymuk. YMcno nap B nokansHoii rpynnuposke N = nm.
Ana kaxxgon us aTux nap BbINOMHAIOT pacyeT B cneayiowemM nopsiake.
5.2 PaccuuTbIBalOT AONYCTUMBIA ypoBEHb paguonomexn Ha Bxoae MPM P ..., ABBT no

¢dhopmyne
Pronock = Piem— Ao~ Z 5.1)
rne Z , nb — koadpduumenT, 3asucalmin ot Tuna TC PC.
MpuMeyaHue— 3HaveHna Z npuseaeHnbl B MNpunoxeHuu A.

5.3 PaccunTbiBaloT MOLLHOCTL paguonomexu Ha exoae MPM, P, ., ABBT:

Promex = Pr—N:+Gr—Ng +Gr — Lo (5.2)

rae (G — koapuumeHT ycuneHun anwtenHol MNPL B HanpaBneHun Ha aHTeHHy [NPM Ha uvacroTe

S ey BBM;
Gg — ko3dhbuUUMeHT ycunenus anteHHol NPM B HanpaeneHuu Ha aHTenHy MNPl Ha yacrote fm,ﬂ,

ABu;
L, — ocrnaGnenne paguonomexu npu pacnpocTpaHEHUN MEXy ToUKamu (pasoBbIX LIEHTPOB aHTEHH
NP4 v NPM, ab, paccunTbiBaloT no copmyne

Lo=-2755+ 201gfm)ﬂ +20Ig R, (5.3
roe R — paccrosHue mexy Toukamn (pasoBbixX LIEHTPoB aHuTenH MNP u MPM, m,

R=\/(Xj_xj')z"-()/i_yj)z_'_(hi_hf)z' 4

Mpum™MmedyaHun e-PekomeHayemble 3Ha4eHUA KOIMMULMEHTOB YCUINEHWUA aHTeHH npuBefeHbl B
Mpunoxexun b.

5.4 PaccunTbiBalOT NPUBEAEHHYI0 MOLHOCTL paguonomexn Ha sxoae MNMPM, Pronvock. 8BBT (C
y4eToM ocriabrieHnst TOMEeXM 3a CHET YaCTOTHOTO pasHoca Af u HecoBnageHusi Nonockl nponyckanusi NMPM
C Nonocon yactot paauousnyyderus MNMPO):

Priomock = Priomsx + @(Af), (5.5)

rae @(Af )— koadpuuueHT ocnabneHus paguonomexu, ab onpeaensaoT no opmyne

[P +80) df
D(Af)=—101g—= (5.6)

+00 ’

[P(rar
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rae P(f) — CnekTpanbHas NoTHOCTL MOLLHOCTM paguonomexu (Bt/u);
H(f) — amnnUTygHO-4YacToTHas xapakrepuctuka MY npuemHuka.

5.5 Momexy ot MPL cuutator HegonycTumown, a MPM — nopaxeHHbIM MOMEX0N Mo OCHOBHOMY U
COCeAHUM KaHamnam npuemMa, npu BbINOMHEHUW YCNOBUS

Priomock > Promock - 5.7)
6 PacueT 1 oueHka napameTpoB paguornomex, cosaarolmx 6nokuposaHue

PacyeT 1 OLeHKY NapaMeTpoB pagMonoMex NPOBOAAT B MOPSAAKE, YKa3aHHOM HIDKe.

6.1 M3 TC PC, npuHagnexaiymx nokansHoOi rpynnupoBke, opmupytot napel TC PC, BkntovaoLme
OZIMH NPUEMHWK 1 OAWH Nepeaartumk. YMcno nap B nokansHou rpynnuposke N = nm .

Ons KaXxaon u3 9TMX nap BbIMOIHAKT pacyeT B CNEAYIOWEM NOpsaKe.

6.2 [lonycTMMbIN YpoBEHb paauonomexu Ha Bxoae MNPM Pronsy , ABBT, onpeaensior no cdopmyn

Pronsn = Dsn+ Prpy - ®.1)

6.3 PaccunTbiBalOT MOLUHOCTE PaguOMNOMEXW Ha BbIXOAE hunbTpa npeaBapuUTENbHON Cenekumn
(MY nnm YBY) Provign . ABBT:

Provisr = Priomex t Hi» 6.2

rae Promsx . ABBT, BblMMCHAOT no dopmyne (5.2);
H,, BB, (H,<0) —ocnabneHue unLTpa npPeABapUTENbHOA Cenekuun Ha 4actoTe fm,ﬂ,

BbluMCNAEMOE N0 AaHHbIM Maccua AYX B cOOTBETCTBUM C [Mpunoxenuem B.

6.4 Momexy ot MPLO cuutaloT HegonycTumol, a [PM — nopaxeHHbIM MOMEXOW, CO3AaloLen
6nokmpoBaHue, Npu BbINOSTHEHUN YCIIOBUA
Promsn > Pronsa - 6.3)

7 PacueT 1 oueHKa napaMeTpoB Paauonomex, Co34arWmnX MUHTEPMOAYNALMIO

PacuyeT 1 oueHKy napamMeTpoB paguonoMex NPoBOAST B NOPSAAKE, yKa3aHHOM HUXE.
7.1 M3 TC PC, npuHagnexaiuux nokanbHow rpynnuposke, popMupyoT rpynnel AByX TUNOB:
1) «NpUeMHUK - ABa nepegarynka,

2) «NPUEeMHUK - TPU nepegaTymkar.

Yucno rpynn ABYX TUNOB B NOKarbHOM rpynnMpoBKe onpeaensercsa hopmyrnon

n=m(c2+c?), @)

rae Cf, . Ci — YMCMO COYETaHWit U3 N no 2 n 3 COOTBETCTBEHHO.

Ons ka)aon rpynnbl BbINMOSHAOT pacyeT B CNeayoLemM nopaake.

7.2W3 N; rpynn otGupaloT Te rpynnbl, ANA KOTOPbIX BLINOMHAETCA OAHO M3 ycnosun (7.2),
onpegensoWwmx MoMoXKeHUe Mosriocbl YacToT WMHTEPMOAYNSALMOHHOrO NPOAYKTA OTHOCUTESIbHO MNOMnOChI
nponyckanus NMPM (pucyHok 7.1):

a-[fypu 2 Fmin W Fivp £ Fmaxs
6 “Fuue< Fmin M Frive > Fmaxo (7.2
B~ Fuun > Fmin W Favs > Fmaxe
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T=Fumu< Fmin W Fruus £ Fmaxs

rae [ in s J max — HWKHAS N BEPXHAA rpaHuLibl Nomnockl nponyckanus NMPM, Mru,

_ Byru-z0 _ Bymaso .
Fmin_fHPM_T' Fmax—fHPM+T’ (7.3)
Fuvr: Fivp — HWKHAS U BEPXHAS TPaHNLbLI NOMOChI YacTOT WHTEPMOAYNSALMOHHOMO NPoAYKTa,
Mru,
B B
Fuva = Fwa— ;M Fuvus = Fumt+ ;M?

Fun — UeHTpanbHas yactoTa Nonockl YacToT MHTEPMOAYNSALMOHHOTO npoaykTa, My,

Fuy = ‘i K1 fHPIH * KszP[[—Z‘ — ana rpynnbl TC PC «npuemHuk - 1Ba nepeaarymnkay,

Fuu= ‘i K1 fnp/:n—l * s fnp/:L—z T fHPLH‘ — anga rpynnel TC PC «npueMHUK - TpU nepeaaTinka;
Jugas Srenas S ey s— paboume yactotel 1-ro, 2-ro u 3-ro nepeaarinkos, Mry;

K1, K2, K3— uenble uucna (1, 2, ...6);

By — LWUMPUHA NONIO0CKI YaCTOT UHTEPMOAYNALMOHHOIO npoaykta, My,

B = k1 B1i—30 + K2 Bra_30 — 8ns rpynnel TC PC «npuemMHuK — fBa nepegaryuka,

B = 11 Btioz0 T 12 B30 T K3 B1a_30 — ana rpynnsl TC PC «npueMHUK — Tpu nepegarymka,

Bri-30s Bma-30, B33 — WMPKUHA NONOCLI 4acToT paguousnyyeHus 1-ro, 2-ro u 3-ro MNP Ha
ypoBHe -30 ab, MI'y,.

T I
Fmin Frax . e :
{ Frin Froax L Fmin Froax Firin

Firen Fime Froew Fiae.e Fioan Frace Fmax

FI-ﬂ-I.H FHI-I.B
OT1o6paHHble NO ycrnoButo (7.2) rpynnbl knaccuduumpytot kak «rpynnbl TC PC, B MPM koTOpbIX

BO3MOXXHA MHTEpPMOAYNALMA, cO3aaBaemas paguonoMexamu ot AByX unum Tpex MNPOy.
Ons kaXkaon 13 aTux rpynn NpoOBOAAT PacyeT B CReaylowemM nopsaake.

7.3. BoluncnawT ocnabnexne dunbtpa npeasaputensHon cenekuun NPM—H,, ab (H < 0) Ha
pabounx yactotax MNP fHPlH, fnpu—z , fHP;H no AaHHbIM Maccuea AYX (MpunoxxeHue B).

7.4 PaccuuTblBalOT MOLUHOCTb PagnonoMexu Pronii> Promzs Prooms. ABBT, Ha Bbixoge dunbTpa
npeasaputensHon cenekuyun MPM Ha yacTtoTax fanH ; fHP[[—Z ; fHPIH, COOTBETCTBEHHO:

Prion1 = Priovexa + Hy (fnp;H)
Promaz = Promsx2 + Hi (‘fD:P]j[f2) , (7.4)
Prionis = Priomsxs + H (fnp;H)

rae Prompxicsy, ABBT, paccunteiBatot no popmyne (5.2).

7.5 PaccunTblBalOT MOLUHOCTb MHTEPMOAYMALUMOHHOIO NPOAYKTA Ha BbIXOAE HENMHENHOro kackaga
MPM (YBY, MWY), P, ABBT, (¢ yueTom ocnabnenusa YY) no hopmynam:

Prs = k1 Promi + k2 Priova = fpp, — A8 TPYAMGI TC PC «npueMHuK - ABa nepeaarymnka,

P = 11 Prioma + &2 Prionz + K3 Prioms = frypy,— A8 1PYNN6I TC PC «NpUEMHUK — Tpu
nepejarvnka,
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e o AB — koahUUMEHT, 3aBUCALLMIA OT MOJSIOXKEHUSI NOSOChI YAcTOT UHTEPMOAYNALMOHHOIO

npoaykra OTHOCUTENbLHO nosnockbl nponyckanua [PM, ana 4- nonoxenun (7.2), onpegensiembli o
¢opmynam:

a=f.,=0,
b0 202
e
=101 =]

7.6 PaccunTbiBalOT MOLUHOCTb WHTEPMOAYNALUMOHHOTO npoaykra, P.,, ABBT, Ha Bbixoae

HenuHenHoro kackaga [MPM npu Bo3genctBuM Ha Bxop [NPM paauonomex, YpOBHU KOTOPbIX pPaBHbI
3HAYEHUIO YPOBHSA BOCIPUMMUYMBOCTU K MHTEpmoaynsauuu MNMPM, no dopmynam:

P 110 =(K, +K 5 )P 1611y — AN ipynnbl TC PC «npueMHuk — iBa nepeatyukay,

P 1o =(K, K 5 +K 5 )P yor iy — ANA 1pynnbl TC PC «npnemHnk — Tpu nepeaarynkar,
rae P JOTLIM » ABBT — ypoBeHb BocnpuumumBoctu MPM K uHTEpMOAYNSAUMM ONpeaensgioT no
copmyne
(7.5)

P nomma =P meve 0 v -

7.7 TIOMEXM CUMTAKOT HEAONYCTUMbLIMW, @ MPUEMHUK MOPaXKEHHbIM MOMEXaMM, CO34atoLLMMK
MHTEPMOZYNALMIO, MPU BbINOSIHEHUN YCIIOBUS

Pz 2 P (7.6)

8 Pacuet M oueHKa napamMeTpoB paguonoMex, AeWCTBYIOWUX MO NOGOYHbIM
KaHarnam npuema

PacueT 1 oueHKy napameTpoB paguonomMex NpoBOAAT B MOPAAKE, YKa3aHHOM HUXKE.

8.1 M3 TC PC, npuHagnexawmx nokanbHoi rpynnupoBke, copMupytot napel TC PC, BkniovatoLme
OZIMH NPUEMHMK 1 OAMH NepeaaTumk. Ynucno nap B nokansHom rpynnuposke — N = nm .

82W3 N nap TCPC otbupaloT Te, ANA KOTOPbLIX BbINOMHAETCA OAHO M3 ycrosui (8.1),
onpeensloWnX MOMoXeHWe Monocbl 4actoT wuanydeHuss MPL OTHOCUTENbLHO MNOMOCHI MPOMYCKaHWSA
no6oyHoro kaHana npuema MNPM (pucyHok 8.1):

a- Ft.HZFHKmin " Ft.BSFHKmaxr
6= Fiug < Frikmin M F't8> Frikmax »
8.1)
B - Ft.H>FHKmin U Fig > Frkmex
M= Fig < Frkmin M Ft8 S Frikmax

T0€ Frxmn, Frxmax— HWKHASE U BEPXHAA rPaHuULl NOMOCLI YacToT NoGOYHOro KaHana
npuema MPM, MIu, onpegensemMblie doopMynamu:

8
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Bb Pynu-

/' MKmin /7 T FlMKkuex / MK
Yy — UeHTpasibHaa 4YacTtoTa Nno6oYHOro KaHana npuema,

Y/Y et—F nu
nx =

q, g — uenble yicna (1,2, ...,5);
FtH, Ft B- HWKHAS 1 BEPXHASA rPaHuLbl MOSIOChbl YacTOT M3yYyeHusa nepegartyuka, Mru,
onpegensiemble hopmynamu:

z — f PT 30 F :; (8.2
r w —/ neq 2 tB npa N 2

/

X

FKminFtH RB FKmex F FtH Fnkmin - Fnkmax FtB AKmin FtH FAKmex FtB] FtH Rkmin FtB Aikimex
a 6 B r

PucyHok 8.1— lNMonoxeHne nonockl YactoT usnydeHus MNP oTHOCUTETIbHO NOJIOCHI MPONyCKaHUsA
no6oyHoro kavasa npuema MNPM

OTo6paHHble napbl TC PC knaccuduuupytoT kak «napbl MNPM — MNP, B KOTOPbIX BO3MOXHbI
noMexu Mo No6o4YHbLIM KaHanam npuema, cosgaBaemble nsnydyeHnem MPO».

[N Kaxgoi v3 aTux nap BbIMOMHAOT pacyeT B cneaytoLeM nopsgke.

8.3 PaccunTbiBalOT 4ONYCTUMbIV YPOBEHb pagunonomexun Ha exoge MPM, P0n.nk - ABBT:

P ponvk —/)nk + Pr (8.3)

8.4 PaccuuTbiBalOT MOLLHOCTb paguonomexu Ha Bxoge MPM, P Mom.nk >[0B6BT:

P MOM.MK = ¢ MNOM.BX —« 1 «
roe  Pnomsx >aBBT, BbluncnsioT no opmyne (5.2);
KNK~ koathchuumeHT, 3aBuCAWMiA OT MOSIOKEHUSA MNOMEXVM OTHOCUTENIbHO MOJIOChl MPOMyCKaHNs

noboyHoOro kaHana npuema, gb, aAna 4-nonoxeHuin (8.2), onpeaensieMbiii Mo opmynam:

a“ knk =0m

6 - p Nk = tO1§ (FtB ~ P en)
_(p MKmax FnKmin)_
B- PrK= 101g (FtB ~ Ft.U)
(FnKmax —FtU)_
(FtB ~Pw)
r< xux = 101g
_(F 1 FnKmin)_
8.5 Momexy ot MPJ cunTaloT HefonyCTUMONR, a NPUEMHUK - MOPaKEHHbIM MOMeXOoW No No6oYHOMY
KaHasny npuema npu BbINOJIHEHUM YCNOBUA
(84)
P romrk > P,qon.nK u
9 Pacuert 7 oueHKa napameTtpos pagnonomex, co3faBaeMblX

pagnonssiyd4eHmem Ha rapMoHuMkKax
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PacueT 1 oueHKy napameTpoB pagnornoMex NPoBOAAT B NOPAAKE, YKa3aHHOM HUXe.

9.1 U3 TC PC, npuHagnexawimx nokasbHoli rpynnuposke, opmupytoT napbl TC PC, BkIvawoLne
OAVH MPUEMHVK M OAVH nepejaTunk. Yncno nap B nokanbHoM rpynnuposke -N = nT .

9.2 i3 N nap otbuparT Te, ANS KOTOPbIX BbIMOMHSAETCA Of4HO M3 ycnosuii (9.1), onpegensowmx
NnosioXeHne MoJsoChbl  YacTOT pPajuou3/lydYeHus Ha rapMOHUKE OTHOCWUTENbHO MOJI0Chl  NPONyckaHus
npuemHuka (pucyHok 9.1):

3 Fr.H—Fmin U F I'b —F max

6 - Fr.H< Fmin U Fr.B > F max
(9.1)

B - FrrH> Fmm W Fr.B > F max

r“ Fr.H< F min N Fr.B —F max

roe F mm, Fmax— HWKHAA 1 BEpPXHAS rpaHuubl nonockl nponyckaHna MPM, My, onpegensembie
opmynamu (7.3);
FrH' F tB— HWKHAS W BEPXHAA rPaHWLbl NOMNOCbI YacTOT PafuMon3NyvyeHnUs Ha rapMOHUKe,
Mru, onpegensiemble dpopMynamu:

Ft
Fr.H Fr.8 —.Fro+ 5 9.2)

roe F TO— ueHTpasibHasi YyacToTa nosiochl YacToT PAAMON3/TyYeHNst Ha rapMoHuke, MIL,

Fro =T /npg "
B T~ wupuHa nosnockl 4acToT pagnonsnyyeHus Ha rapmMoHuke, My, BT = IMBT-10 |

'm— uenoe uucno (2, 3..10).

PucyHok 9.1 — TlMonioxXeHne nonockbl HacToT PagnuounssiydYeHnsa Ha rapMoOHUKE OTHOCUTE/IbHO MOJIOChI
NponycKaHus npuemHvkKa

[ns KaxAoi 13 3TUX nap BbIMOMHAT pacyeT B CeylolieM nopsake.
9.3 PaccunTbiBalOT J4ONYCTUMBIV YPOBEHb pagnonomMexm Ha Bxoge MPM, P gonrp . 4BBT:

P ponrp=P npm —AO+ Z (9.3)
rae sHadyeHus Z npusefeHbl B MpunoxeHun A.
9.4 PaccuuTbiBalOT MOLLHOCTb paguonomexu Ha Bxoge MPM, P Momrp » [ABBT:

FNOMTP —FnOM.BX' Kr AT. (9.4)

rae  FnoMBx - ABBT, BbluncnsAwT no hopmyne (5.2);

10
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kl_—Koa(bq)MU,MeHT, 3aBUCALLMIA OT MONOXEHUA MONOCLI YacTOT PaaUOU3NYYEeHUA Ha FapMOHUKE

OTHOCUTENLHO MNONOCHI MPOMYCKAHUA nNpUeMHuka, ab, ana 4-nonoxenun (9.2), onpeaensembii No
dopmynam:

2= =0,

L e
R ]
~heooR )

9.5 Momexy ot MP[ cuutalor HeAONYCTUMOW, @ NPUEMHUK - NOPaXX€HHbIM NOMeXou, 00YCNOBMEHHOW
paanousnly4eHmeM Ha rapMoHUKe, NMpu BbIMOJSIHEHUU YCROBUSA

Priomre > Pronre - (9.5)

10 OueHka paguonomex B JIOKaribHOW rpynnupoBKe

10.1 Mo pesynbTatam oOuUEHKM paguonomex no 5.7, 6.3, 7.6, 8.4, 9.5 onpeaensaoT rpynnsl

HecoBMeCTUMbIX TC PC, B COCTaB KOTOPbIX BXOAUT NOpaXeHHbIn MNPM.
10.2 dopmupyloT nepeyeHb HecoBMecTuMbix TC PC. Mo kaxagon rpynne HecoBMecTUMbIX TC PC B

Tabnuuy pesynbTaTos 3aHOCAT AaHHble 0 TC PC.

Tabnuua 10.1— lNepedeHb HecoBmecTUMBbIX TC PC

Homep rpynnel, coaepaiyeit nopaxeHHolid NMPM

Homep nopaxeHHoro

MPM Homepa MNP/, sxoaswux B rpynny Tun nomexu

10.3 Cuutaor, uto TCPC, Bxogawme B COCTaB JIOKANbHOW rPYNMUPOBKU, SIBNAIOTCA
COBMECTUMbIMU, ECITU FPYNMUPOBKA HE COAEPXKUT NOPaXKeHHbIX MPM.

11
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MpunoxeHue A
(cnpaBouHoe)

3HavyeHue napametpa Z

Tabnuuya A.1— 3HavyeHne napameTtpa Z

Tun TC PC Z . nb
PPC 6
A, CNC 0

MpunoxeHue b
(cnpaBouHoe)

KoadduumeHTbl yCUNeHnsa aHTeHHbI

KosthpMLMeHTbl ycUneHust aHTeHHbl G (G ) ANA HEOCHOBHBLIX HanpaBneHWi WanydeHuid Ha yvacToTax B
[Vana3oHe aHTeHHbl U BHe AWanasoHa aHTeHHbl NpvBedeHsl B Tabnuue B.1.

Tabnuuya B.1— KosdhdpuUuneHTsl YCUNEHUS aHTEHHBI
Tun aHTeHHbI YacToTa G, (Gg) AB

BbICOKOHanpaeneHHasa B ananasoHe aHTeHHbI -10
Gyr (Gog)>25 16 BHe ananasoHa aHTeHHbI -10
cpefiHeHanpaeneHHasa B ananasoHe aHTEeHHbI -10
10 <G gy (Gog ) <2586 BHe ananasoHa aHTeHHbI -10
chaboHanpaBneHHas B ananasoHe aHTeHHsI 0

Gyr (Gog ) <1046 BHe gunana3oHa aHTEHHbI -3

12
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MpunoxeHue B
(cnpaBouHoe)

PacuyeTt ocnabneHua nomexu
B hunbTpe npeasapuTeribHON cenekuum

AUX dunbTpa npegBapUTENBHOR CEMNEKLMM ONUCHLIBAETCA LUMPUHOA NoNockl NponyckaHws rnpu ocnabnexdun 3, 30
n X nab.

Ocnabnexne dunstpa H, (fnpﬂ) Ha YyacToTe MelLarLwero nepejartduka fnp;:[ BbIYMCIAT Mo AaHHbIM AUX

(npw Hanuumm MLUY - no dunetpa MLUY BktounTensHO, Npu oTcyTeTBUKM MLLY - po punsTtpa YBY BKOUMTENBHO) NO
criepyowmm opmynam:

0 |5Mluyf| < Syry S

H(5MHyfi) _H(5muyfi+1) |5Mmyf|
H =<H(S )+ 1 0 <16 <6 :
MITY (fnp;() (Ormry S3) 16Guas /- S f ot) g Sem ), vy | MlHVf| iy S i

H(5muyfk) |5M1H\Jf| > 5Mmyfk

0 |5qu| < 5qu1

H(5qui) _H(5qui+1) |5qu|
H =< H(0pq f}) + 1 Onafi |0 <Opyfin
o O 0+ = sy Mg, Ol SOl

H(654 /1) |5qu| > 6pq [,

rae 5Mmy f = f e f My ~ OTCTPOiiKa YacToThl Melatowero nepefaTtynka OT LieHTparnbHOW 4acToThl
duneTpa MUY f o

H (5Mmyfi)—3anaHHb|e 3HaueHUA ypoBHA nponyckanna MLWY npu 3agaHHbIX OTCTpOMKax 5Mmyf~;
5Mmyf i < 5Mmy i+

1=12.k-1; kK — konuuecreo 3a/iaHHbIX 3HaYEeHWiA;

5B‘I f = f mwr f ypy — OTCTPOiiKa YacToThl MellialLero nepegaTdnka oT LeHTpanbHOW YacToTel unbTpa

YBY fypy;

H(5qui)—aaAaHHb|e 3Ha4YeHua YpOBHA nponyckaHua YBY npu 3agaHHbIX OTCTpoOiKax 5]3!.1 i

5B‘Ifi < §B‘I i+l -

NMpumeyvaHune—>dunsTpoM NpeaBapuTenbHoi cenekumn ana PPC aenaetca MUY, ans BC CIC u A -
YBU.

13
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Mpunoxexnue I
(pekomeHayemoe)

MeponpuaTusa No CHUXEHUI ypoeHen paauonomex ot TC PC
B NOKaribHOW rPyNNUpPoOBKe

Mpu Hanuuuu nopaxeHHbix MPM B nokansHoi rpynnupoke TC PC npoBoAsAT NoucK YCAOBWIA, MPU KOTOPbIX
HeZonycTumele paguonoMexu GyayT CHUXEHbl UK uckmtodeHsl. Mpouedypa noucka ycnoBuid BKNOYaeT crnefyolme
MepOonpuUATUS:

— BbI6op pabounx yactoT MNP n MPM, npy KOTOPbIX NCKNIOYAIOTCA NOMEXH;

— W3MEHEeHWe TeppuTopUanbHbIX PasHOCOB MeXay aHTeHHaMu koHnukTytowmx TC PC;

— NpUMeHeHUe AOMOSTHUTENBHBIX (OUINBTPOB BHEMOMOCHBIX U NOBOYHBLIX W3MYYEHUA Ha BbIXOAAX MeLUaRoLMX
nePa;

— MPUMEHEHNEe @aHTEHH C MNOBbILLEHHLIM NoAaBfieHMeM DOKOBbIX NENeCTKOB AUarpamMmmMbl HanpaBneHHOCTH,

— MCMomnb3oBaHne JOMNONHUTENbHbIX 9KPaHOB (B TOM YUCNE KOHCTPYKTUBHBIX 3MIEMEHTOB OMop);

— npuMmeHeHne Ha Bxode [TPM AononHUTENbHBLIX UALTPOB (NONOCOBLIX, PEXEKTOPHBIX), NOAABASAIOLLMX
MeLLatoLLMA curHan.

YK 621.391.82 : 006.354 OKC 33.060.20

KntoveBble cnosa: cpeacrtea paanuocBa3n, paanonomexu, nokanbHaa rpynnupoBka

MoanucaHo B neyartb 03.10.2016. dopmar 60x841/8.
Ycn. ney. n. 1,86. Tupax 9 ak3. 3ak. 2442.

MoAroToBNEeHO Ha OCHOBE 3NEKTPOHHOM BEPCUM, NPEeA0CTaBIeHHOl pa3paboTunkom craHgapra
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