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BBenenue

Meroanueckrue yka3zaHusi pa3pa0OTaHbl C LEIbIO OCBOEHUSA
CTYJI€HTAMU IPUHLMUIIOB YaCTOTHO-TEPPUTOPUAIIBHOTIO IUIAHUPOBAHUSA
CeTel MOJBWKHOW CBS3HU, OLEHKU 30HBI OOCTYKMBaHUS aOOHEHTOB B
CHUCTEME TapaHKUHIOBOM cBs3M ctanaapta TETRA.

Metoauueckue yka3zaHusi IOMOTYT CTYJIEHTaM B MPUOOpPETCHUU
HAaBBIKOB PELICHUs 3a7a4 UCCIEIOBAHUM PACHPOCTPAHEHUS PAgUOBOJIH
B peaibHbIX ycloBUsX. [Ipoiiecc OolleHKH 30HbI 00CTYKHUBAHUSI COCTOUT
W3 HECKOJIbKUX JTAIlOB.

Ha nepBoM artarie onpenessiercss MOIHOCTh CUTHaa, Uu3jlyyaeMas
B 3¢up. Ha BTOpOM - cpeaHssi MOIIHOCTh CHUTHaja Ha MPUEMHOU
aHTECHHE, MPU KOTOPOWM oOOecreunBaeTcsl 3aJaHHasi YyBCTBUTEIHLHOCTD
npueMHuKa. [1o pesynabratam 3TUX 3TANOB ONPEAEISAETCS TOMYCTUMBIN
YPOBEHb IIOTEPh HA Tpacce pacupoCTpaHeHus paauocurHana. Ha
TPEThEM ATale BHIOMPAETCS MOJIENIb pacyeTa MOTepb HAa TPacce U Ha ee
OCHOBE CTPOMTCS 3aBUCUMOCTb IOTEPL OT paccTosHud. [lo naHHOMy
rpaduKy ONpeenseTcss CpeAHss MIalbHOCTh PAJUOCBS3U C YUYETOM
3amnaca Ha 00€CIEUYEeHHOCTh CBS3bIO [0 MECTY U BPEMEHHU.
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Tab6auna 1 - Bbioopa McX0QHBIX TaHHBIX

IMocnenn |Kmac |Tun Knacc |Tun ITocnen |Kna |Tun AC Kma | Tun
ue nBe|c BC |abonenrckoii |AC MECTHOC |HHE JIBE|CC CC |MECTHOCT
UQPEI CTaHLIUU TH uudpsr |BC AC |u
HOMeEpa HOMeEpa
3ad4. 3ad4.
KHUKKH KHUKKH
01, 51 2 MobGwipHas | 1 I'opon |26,76 |2 |Hocumas 1 |Otkp.np
02,52 4 MoOwinbHas | 4 Otkp.tip | 27,77 |4 |Hocumas 1 I'opon
03, 53 8 Hocumas 1 Cenbck. | 28,78 |5 |MoOwibHas | 2 Cenbck.
04, 54 6 MoOunbHast | 2 Otkp.ip | 29,79 |1 [MoGunsHas | 4 I'opon
05, 55 3 Hocumas 2 I'opon 30,80 |9 [MoOwunbHas| 1 CebCK.
06, 56 2 Hocumas 2 Cennck. | 31,81 |2 |Hocumas 1 T'opon
07, 57 1 Hocumas 1 I'opon 32,82 |4 |MoOwnbHas| 3 OTtkp.1Ip
08, 58 5 MooOwisHas | 3 T'opon 33,83 |8 |Hocumas 2 T'opon
09, 59 6 MobGuinbHas | 4 Cennck. | 34,84 | 10 |Hocumas 2 T'opon
10, 60 3 Hocumas 2 I'opon 35,85 |3 |Hocumas 1 Cenbck.
11, 61 2 MobGwipHas | 1 Otkp.nip | 36,86 |2 |MobGwmmsHas | 3 |OTkp.Ip
12, 62 4 Hocumas 1 Cenbck. | 37,87 |4 |MoGOuinbHas | 2 T'opon
13, 63 9 MooOwisHas | 3 T'opon 38,88 |8 |Hocumas 1 CeJbCK.
14, 64 10 Hocumas 1 Otkp.tip | 39,89 |7 |MoOwibHas | 4 Cenbck.
15, 65 3 MobunpHas | 2 I'opon |[40,90 |5 |Hocumas 2 Topon
16, 66 2 Hocumas 2 I'opon 41,91 |2 |Hocumas 1 T'opon
17, 67 4 Hocumas 2 Otkp.ip | 42,92 |4 |Hocumas 1 |Otkp.mp
18, 68 8 MobunpHas | 4 T'opon |[43,93 |9 [MoGunbHas | 1 Topon
19, 69 6 Hocumas 1 Cennck. | 44,94 |1 |Hocumas 2 T'opon
20,70 3 MobunpHas | 4 T'opon |[45,95 |10 |[MoOunpHas|4 |Otkp.mp
21,71 2 MoOwnbHas | 1 I'opon 46,96 |2 |MoOumnbHas| 2 Cenbck.
22,72 9 Hocumas 2 Cenbck. | 47,97 |4 |MobGwibHas | 3 Topon
23,73 8 MoOunpHas | 2 Otkp.ip | 48,98 |8 |Hocumas 2 Topon
24,74 10 MobGunpHas | 3 Cennck. | 49,99 |9 |MoGOuinbHas | 2 Cenbck.
25,75 3 Hocumas 2 T'opon 50,00 |5 |Hocumas 1 Topon
Tabauna 2 Bei0opa MCXOAHBIX TAHHBIX
Ilocnennue |[Beicota  |Bricota |Hecymas |[locnennue nse|Bsicota |Bwicota |Hecymas
JBE IU(PHI | YCTAHOBKH | yCTAHOBKH |4acToTa |IHU(pPHl HOMEpa |yCTaHOBKH | yCTAHOBKH [4acTOTa
HOMEpa AHTEHHBLI |AHTEHHBLI |CHTHAJIA |3a4. KHIDKKH AHTEHHBLI |AHTEHHBLI |CHTHAJIA
3ad. bC AC bC AC
KHWKKHU
01,51 30 1 410 26, 76 50 1 430
02, 52 100 2 430 27,77 30 15 470
03,53 30 1,5 470 28,78 50 2 380
04, 54 50 2 380 29,79 100 2 450
05, 55 50 2 450 30, 80 100 15 390
06, 56 30 1 390 31,81 30 2 450
07, 57 50 2 870 32, 82 50 2 390
08, 58 100 1,5 915 33, 83 100 1 870
09, 59 50 1 875 34, 84 50 2 915
10, 60 50 15 920 35, 85 50 15 875
11, 61 30 1 430 36, 86 30 15 410
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12, 62 50 2 470 37,87 30 2 430
13, 63 100 1,5 380 38, 88 50 2 470
14, 64 100 1 915 39, 89 100 1 380
15, 65 50 1,5 875 40, 90 50 2 450
16, 66 50 1,5 410 41,91 100 1,5 390
17, 67 30 2 430 42,92 30 1 870
18, 68 50 2 875 43, 93 50 1,5 915
19, 69 30 1 410 44, 94 100 1,5 875
20, 70 30 2 470 45, 95 50 1 920
21,71 100 1,5 380 46, 96 100 1,5 470
22,72 50 1 915 47,97 30 1,5 380
23, 73 30 2 875 48, 98 50 2 450
24,74 50 1,5 410 49, 99 50 2 390
25,75 30 1 430 50, 00 30 1,5 915

I/IsﬂyqaeMaﬂ MOIITHOCTH CUT'HAJIA
PI/ISJI - PS + GA + BC [I[B] (1)

rae Ps - momHocTh nmepenatunka; G - K0dhPUIIMEHT yCUICHUs
aHTeHHBI;, B - koapdunment nepenaun dugepa u Apyrux nenei Mexmay
IEPEIATYNKOM U AaHTCHHOM.

HeobOxoaumasi MOIITHOCTh CUTHAJIA HAa IPUEMHOM aHTCHHE:

Ps =Ppp — Gpa — Bpe + A¢ [1B] (2/11)

rae Ppp - 4dyBcTBUTENBHOCTH NpUEMHHUKA; Gra - KO3QQUIHEHT
yCUJICHUS! TPUEMHOM aHTeHHBI; B¢ - Koapuuument nepenauu dpuaepa u
OpYrux Iieneid MexJy aHTeHHOW W mnpueMHukoM; C - kordduiueHt
00€CIIEYEHHOCTH CBS3bIO 10 MECTY M BpeMmeHHU. [laHHbIil ko3P duimeHT
BHOCUT TIOMpaBKy HJisg OOeCreyeHus C 3aJaHHOH BEpPOSTHOCTHIO
IIPEBBILICHUST MOIIHOCTH CHUTHAaJda Ha BXOJI€ AHTEHHBI OTHOCUTEIIBHO
CPEIHEr0 3HA4Y€HMs. 3HaUYCHHE KOA()PUUMEHTa ONPEAENSIETCS MHOTUMHA
dakTOpaMH, B TOM YHCJIE XapaKTepOM pPacHpOCTPaHEHHs PaTUOBOJIH,
IUIOTHOCTBIO  3aCTPOMKH  TEppUTOpHM, Tpedyromeld obecrnedeHue
cBsa3pr0. Hampumep, nmpu A=0nb MOIHOCT, cHrHalma Ha BXOJE
npUeMHUKa OylneT NpeBbINIaTh 3aJaHHbId ypoBeHb B 50% ciydaes
npuema, npu A:=10ab - B 90%.

JlonmycTUMBI  YpOBEHb MOTEPb HA Tpacce paclpoOCTPaHEHUS
paguocurHana:
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L= Pusy —Pa =Ps+ Ga + Bc —Prp + Gpia + Brie —Ac [1B]  (3/12)

Metonuka ouenku Ly, npennaraemas crangaprom TETRA,
OCHOBaHa Ha Mojenu XaTa, KOTOpas TMO3BOJSET IPOTHO3HPOBATH
YCPEIHEHHBIE TMOTEPU TMPU PACIPOCTPAHCHUH paJUOCUTHANIA B
OTKPBITOM  TPOCTPAHCTBE, CEILCKOM MECTHOCTH M B  TOpOJE.
VcxonHBIMU TAaHHBIMU JIJIS1 OLICHKH MOTEPh CIYKaT:

- hy - BBICOTa ycTaHOBKY aHTCHHBI 0a30BOM CTAHIINY;
- hy, - BBICOTa YCTaHOBKHM aHTEHHBI MOOMJILHOM CTaHITHUH,
- f. - HecyIias yacToTa curHaia.

Kosdduiuent norepb B cCBOOOAHOM MPOCTPAHCTBE OMPEEIACTCS

BBIPOKCHUEM:

L, =27.81+27,721g(f ) -13,821g(h, ) - (111g(f.) -0,)h_ +
+ (44,9 - 6,551g(h, ) 1g(R) - 4,78(lg({,))* [aB]; n

rae R - paccrosgnue ot nepegaTyrka 10 TOYKU OLUEHKH MOTEPb.
B cootBercTBUM ¢ meToaukoi Xarta KOd()GUIMEHT MOTEpPh MpHU
pacupOCTPaHEHUH CUTHAJIA B CEJIbCKOW MECTHOCTH

L, =L, +10 [aB],

a Ipu PacrpOCTPAHEHUU CUTHAJIA B TOPOJE

L., =6335+27,721g(f ) -13821g(h,)- (1,11g(f ) - 0,7h_ +
+ (44,9 - 6,5515(h, ) I8(R) - 2(g(£, /28))" [aB], ®

Hanpumep, npu hy=1,5m, =400 MI', u Tpex 3nauenusx h,=30;
50; 100m Ha puc. 1 m puc. 2 mnocTpoeHbl rpaduKku 3aBUCHUMOCTH
Loa=f(R) s cenbCKkuX W TOPOJCKUX YCIOBHH pacHpoCTpaHEHUs
PaIuOBOJTH.
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Puc. 1. I'paduk 3aBucumoctu Loa=f(R) 115 cenbCckux yCiaoBuM.

B cooTBeTcTBUM ¢ MPUBEIECHHOW METOIUKON OIICHUM MaJIbHOCTH
CBSI3U JJISI CEJIbCKUX U TOPOJCKHX YCIOBUH pAacCIpPOCTPAHEHUS CUTHAJIA
MIPU UCXOJHBIX IAHHBIX, MPEICTaBICHHBIX B Tabauie 10.

[TockonbKy, Kak  MOpaBUJIO, DHEPreTUYECKUW  MOTEHIUAT
paavOIMHUM CBEpXy BHU3 (OT 0a30BOM CTaHIMU K MOJBUXKHBIM
a0OHEHTaM) BBIIIE, Y€M B OOpaTHOM HaNpaBJICHUH, TO OICHKY
JTATBLHOCTU CBSA3UM OyAeM MPOBOJWUTH MJI HANpPaBJICHUN TOJABUKHBIN
a0OHEeHT - 0a3oBasg CTaHUMS TIPU JUHAMUYECKUX  YCJIOBUSAX
pacrpoCTpaHEeHHs CUTHAJIA.

JInd KaxXaoro BapuaHTa € YYETOM YCJIOBHUH pPaclpOCTPAHCHUS
CUTHAaJIa MOJICTAaBUM COOTBETCTBYIOIIKE 3HaueHus B (14)uum (15). 3atem
no rpadukaM Ha puc. 1, puc. 2 HailieM JadbHOCTU CBS3U. Pe3ynbTarhl
JUIs IBYX 3HA4Y€HUM 00eCHeYeHHOCThIO CBs3bI0 MO0 MecTy 50% u 90%
npecTaBuTh B Taduie 11.
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Puc. 2. I'paduk 3aBucumoctu Lop=f(R) 17151 ropoacKux ycioBuii.

[IporieHT 00ECIeYeHHOCTH CBSA3BIO, TIOKA3aHHBIM B TaOMIHIIE,
oOecrieunBaeTCs Ha TpaHUIIE 30HBI OOCITY)KHWBaHUS, BHYTPH OOJIACTH
oOclyxuBaHusl 00eCneYeHHOCTh Oyner coctaBiatbh 75% u 95%
COOTBETCTBEHHO.

CrnenyeT OTMETHTB, 4YTO TMPEJCTaBIICHHBIC JAJbHOCTH CBS3H
OTPAaHWYUBAIOTCS YYBCTBUTEIHLHOCTHIO TPUEMHUKA 0a30BOM CTAHIIUU TIO
IIyMaM, 4TO XapaKTepHO IS CHCTeM 03 IMOBTOPHOTO HMCIIOJIb30BaHMS
paanovacTor.

Tabmnuma 1

ba3zoBag |[MoOunpHas |Hocumas

ITapamer
P P CTAaHIIUS |CTaHIUI CTAaHIIUS

MorHocTs nepenatunka, 1bm |44 40 30




Koadpduruent nepefain| o 9 0
dbunepa, 1bm
Koadpduruent YCUJICHUS
8 2 -4
aHTCHHBI, 1bM
HyBCTBUTEIIBHOCTH
MPUEMHHUKA nuHamuyeckue |-106 -103 -103
yciioBusi, 1bm
BricoTa yCTaHOBKM aHTEHHEBI
Y 150 15 15
M
Hecymas gactora, MI'11 400
Tabmnuria 2
MooOuiabHas Hocumas
Hamnpasienue cBs3u cTaHIMA - 0Oa30Bast CTAHIMS -
CTaHIUA 0a3oBas CTAHIU
IIpoueHT 00€eCIIEUEeHHOCTH
ot 50%  90%  50%  90%

CBA3BIO

JIanbHOCTh CBSI3U B CEIILCKOM
MECTHOCTH, JTUHAMUYECCKUE
YCIIOBUS, KM

JlanbHOCTH CBSI3U B TOPOJIE,
JTUHAMUYECKUE YCIIOBUS, KM
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CTEEIET 2

Puc. 3. PaI[I/ch CBA3H IIPH ITOMCXC OT COBMCIICHHOI'O KaHaJ1a.

[Ipy nDocTpoeHHH MHOTO30HOBBIX CHUCTEM C IOBTOPHBIM
UCIIOJIb30BAHUEM  PAJIMOYacCTOT YYBCTBUTEIBHOCTb, Kak MPaBUIIO,
OTPAaHWYMBAETCS YPOBHEM IIOMEXM 0 COBMEIIEHHOMY KaHally CBS3H,
4YTO XapaKTEepHO Il COTOBBIX cucTeM. Ha puc. 13 mokaszana curyauus
BO3HUKHOBEHHUSI TIOMEXM MO COBMEIIEHHOMY KaHaly, KOrjga HMEITCS
nBe 0a30BbI€ CTaHIMM, padoTarlMe Ha oJHOM KaHaie, rae RCB -
paauyc CBS3U MPU OTPAHUYEHUU 10 YYBCTBUTEIBHOCTH MpueMHuKa, RIT
- paauycC CBSI3U IIPU OrPAaHUUYEHUU 10 TOMEXE OT COBMEILIEHHOTO KaHasa

Ecnu Ha BXo/€ nprueMHUKAa MOOWJIBHOW CTAHIIMU ACHCTBYET CyMMa
MOJIE3HOTO CHUTHajla M T1OoMeXH OT 0a30BbIX craHmuii 1 um 2
COOTBETCTBEHHO, TO IIPU OTHOILIIEHUU YpoBHeW curHanoB E1/E2<19 ab B
NPUEMHUKE HAOMIONAETCS IOMEXa MO0 COBMEIICHHOMY KaHaly.
['eorpaduueckas 06nacTh AEHCTBUS MOMEXHU 3aBUCUT OT COOTHOILICHHUS
paccrosiHuid rl, 12 W ycnmoBuUl pacmpocTpaHeHusi paguocurHana. [lpu
pa3pabOTKE  YaCTOTHO-TEPPUTOPUATIBHOTO  IUIAHA  MHOTO30HOBOU
CUCTEMBl C TIOBTOPHBIM HCIIOJIb30BAaHUEM PAJUOKAHATIOB BaXXKHBIM
ABIJISIETCS OOECIIEYEHUE YPOBHS MOMEX MO COBMEUIEHHOMY KaHaly B
npefenax 3aJaHHOrO0 3HA4YeHUs. OJTO TpPEeOOBAHME MOXKET ObITh
BBITIOJIHEHO TP pa3MEUIEHWH O0a30BbIX CTAHIMHA C TOBTOPHBIM
VCIIOJIb30BAaHUEM KAaHAJIOB Ha OINPENEIEHHOM paccTosiHud (Rer) apyr ot
npyra. B Ttabnuue 12 mnpencraBiieHbl OTHOCHUTENIBHBIE PACCTOSIHUS
(Rer/Rp) mpu TOMYCTUMBIX BEpOSTHOCTSAX Tomex 5% wum 10% s
pa3NMYHBIX 3HaYeHUM (IyKTyalllid CUTHajla Ha BXOJE MPUEMHUKA. DTU
JAHHbIE MOTYT OBITh HCIOJB30BaHbl KAaK OPUEHTHPOBOYHBIE IIPU
peABAPUTEIHLHOM MPOCKTUPOBAHUU CUCTEMBI.



11

Tabmnura 12
®dnykTyanuu nojs | BeposaTHOCTh OMEXH 10 COBMEIIICHHOMY KaHaTy
5% 10%
6 b 17,7 6,6
8 nb 9,7 7,9
10 nb 12,4 9,5

MoHOCTh nepeIaTYnKa
CraHngapTHbIE MOIIHOCTH IIepeIaTUYMKOB 0a30BOM M IOJBHKHOM
CTaHITUHU JIJI BCEX KJIACCOB IPUBEICHBI B TaOIHIIE 2.

Tabauma 2.
Mo1HoCTh
Knacc bazoBas MoobunbHas Hocumas
CTaHIUU CTaHIUS CTaHIUS CTaHIIUS
Bt nbm Bt nbm Bt nbm
1 40 46 30 45 3 35
2 25 44 10 40 1 30
3 15 42 3 35 - -
4 10 40 1 30 - -
5 6,3 38 - - - -
6 4 36 - - - -
7 2,5 34 - - - -
8 1,6 32 - - - -
9 1 30 - - - -
10 0,6 28 - - - -

YyBCTBUTEJIBHOCTH IPUEMHUKA PAUOCTAHIIUA

UyBCTBUTENBHOCTh 0a30BOM M MOOWJIBHOW paguOCTAHIIUM IS
peueBoro ka"ana (TCH/S) (cM. Tabmuiry 6).

Tabnmuma 6  UyBCTBUTENBHOCTh 0a30BOM W MOOWJIBHOM
pPaauOCTaHIIAN
Tun pagruoctaHiiuu | Y CJIOBHS PACITPOCTPAHEHUS PAIMOCUTHAJA
CTaTUYECKHUE IMHAMHYECKHE
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basoBas

-115 nbm

-106 nbm

MoOuiapHas

-112 nbm

-103 nbm




