YBENWYEHUE OANLHOCTU AENCTBUS
PAOVUOCUCTEM OXPAHHO-NOXAPHOW
‘CUTHANU3ALIUU

cneyuanucm omdesnia mexHu4yeckoli NoA8ep)KKu KoMnaHuu «Apayc-Crnekmp»

[nsi obopydosaHusi cuzHanusayuel ydaneHHbIX 06bEeKmMos unu nomeuwjeHul, 20e ypoeeHb
paduocueHanoe 3HadumesnbHO ocnabnsemcsi npu NPOXOXO0eHUU 4Yepe3 CmeHbl umnu
rnepezopodku, cyujecmsytom OOMofHUMESbHbIE CHOCObbI  M08bIWEHUs]  0anbHOCMU
Oelicmeus paduocucmem. B cmambe paccmMompeHbl OCHO8HbIE MPUHYUMLI UCMONb308aHUSs
BbIHOCHbIX ~ aHmMeHH u  ycunumeneli paduocueHana, a makxe npueedeHbl
aKcrnepumeHmarbHble 0aHHble yeenudeHus: danbHocmu Oelicmeusi paduocucmeM OXpaHHO-

HO)KapHOlj CuzsHasusauyuu.

[anbHocTb  pencTBust  (CBA3M  MEXAY
yCTpPONCTBaMM)  SIBASiETCA  OAHOM M3
BaXXHEWLLNX XapaKTepUCTUK pagmocucTemM
OXpaHHo-noxapHon curHanmsaumm  (Or1C).
Ona  HapexHon paboTbl  paguocUcTeMbl
HeobxoanMo, 4TOObI Mexpay areMeHTamu
6bina obecreveHa ycTonymBas paamocBssb C
[0CTaTO4HbIM 3HEPTreTUYECKUM 3anacom.

Mpn ycTaHoBKe pagMocucTeMbl B nome-
LLlEHNSAX pearnbHas AarnbHOCTb CBA3N MOXeT
ObITb 3HAYNTENBHO MEHbLLE 3asiBNEHHOW Ans
OTKPbITOrO NPOCTPAHCTBA, €€ BeNu4MHa 3aBi-
CUT OT KOMMYecTBa, Matepuana n TOMNLWHbI
CTeH 1 neperopoaok. OgHum 13 Havnbonee ad-
dheKTMBHbIX CNoco6oB NOBbILLIEHWS AaNbHOC-
TV AEeNCTBMS pagMoKaHarbHbIX CYCTEM B TakoM
crnyyae sIBNSETCA WCMONb30BaHe nepapxu-
YeCKOW CTPYKTYpbl MOCTPOEHWSI CUCTEMBI, KO-
raa aAns cBsi3n NPUEMHO-KOHTPOSBHOrO yCT-
porictBa ([KY) ¢ yaaneHHbIM [OYEPHUM
YCTPOWCTBOM MCMOMb3YHOTCSH MPOMEXYTOUHbIE
3BeHbs B BAE pagnopacLunpurtenen.

OpHako npu NPOeKTUPOBaHUN OXPaHHO-
NOXapHOW CUrHanNM3auWmn AadHbIX NOCErKoB,
Caf0BOACTB, rapaxHbIX KOoMepaTMBOB 3avac-
Tyto TpebyeTca obecrneunTb paavocsssb C yaa-
TNEHHbIM OOBEKTOM - HaMpUMep, OTAENBHO CTO-
AWM KOTTEMKEM. YCTaHOBKA MPOMEXXYTOYHOTO
papvopaclumpuTens (pagvopacluMpuTenei)
B JAHHON CUTYyaLun MOXeT ObITb conpsbkeHa
C onpepeneHHbIMM TpyaHoCTAMK (Heobxoan-
MO BbIbpaTh Takoe MecTo, rae MOXHO obecrie-
UYNTb SMEKTPONUTaHME, a TaloKe 3aLLUTY OT BO-
POBCTBa M BaHAANW3Ma) Unu SKOHOMUYECKU
HeuenecoobpasHa. B Takux cnyyasx umeet
CMbICI NPUMEHSITb AOMONHUTENbHbIE CMOCO-
6bl NOBLILLEHUS1 AANBHOCTY PaANOCBS3N:
®  /ICMONb30BaHME BbIHOCHbBIX aHTEHH;

m  1Cronb30BaHve yeunuTenen
papuocurHana.

NMPUMEHEHWE BbBIHOCHbIX AHTEHH

Vcnonb3oBaHue BbIHOCHBIX aHTEHH npea-
cTaBnsieTcs Havbornee ornpaBdaHHbIM B Crly-
Yae, korga MMeeT MecTo ocrabneHne curHa-
na npv NPOXOXAEHUN Yepe3 CTeHbl 30aHus -
Hanpumep, ecnu MNKY HaxoauTcst BHyTpY CTpo-
€HVIs 1 UCToMNb3yeTCs LUTaTHasi aHTeHHa. B Ta-
KOM Ccrlyyae BHELUHSIS aHTeHHa, YCTaHOBIEeH-
Has, Hanpymep, Ha KpbiLlLe, JACT 3HAUUTENBHBIN
BbIMMPbILL B JanbHOCTW, [JaXe €ecnv  He
obnagaeT BbICOKUM K03a(hpULIMEHTOM
yCuneHus.

MKY paavokaHanbHbix cuctem OMNC nme-
0T BO3MOXHOCTb MOAKIMIOYEHMUS (C MOMOLLbIO
50-0MHOro KoakcuarnbHoro kabensi) npakTuye-
CKM NOObIX BHELLHUX aHTEHH.

YCnoBHO, BCE CyLLECTBYIOLLME aHTEHHbI
MOXHO pa3buTb Ha ABe rpynnbl No TUNy ava-
rpaMMbl HanpaBneHHOCTU: Y3KoHanpaBneH-
Hble 1 C KPYroBOW AMarpammMol HanpaeneH-
HocTu (OH).

HAMNPABJIEHHbIE AHTEHHbI

OCHOBHbIE TUMbI HanpaslieHHbIX aHTEHH,
pekomMeHayeMbIX OAna UCnonb3oBaHUA B pa-
[avokaHanbHbIx cuctemax OlNC, crnepytoLme:
= BOJTHOBOW KaHar;
= 3ursaroobpasHble.

AHTeHHa Tuna «BOJIHOBOM KaHamnm»
(puc. 1) coctouT U3 psiga napannernsHbIX BUG-
PaTopOB, PACTONOXEHHBIX B OOHOW MIIOCKOCTY.
B 3aBvicMmoCTM OT KonuyecTBa BUOPATOPOB,
YCUNEHME MOXET CoCTaBnATh oT 7 Ao 15 dBd.

3ursaroo6pasHble aHTeHHbI (puc. 3)
COCTOSIT U3 MIIOCKOTO Usnyyatensi B popme
«BOCbMEpPKW», PacronoXeHHOro naparnnesb-
HO pecbnekTopy (oTpaxarernto), npeacraens-
toLLEeMy cobon MeTannuyeckyto ceTky. Takow

Puc. 1. BHeLUH B, aHTEHHDBI TVNa
«BOJITHOBOW KaHan»
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Puc. 2. [lvarpamma HanpaBneHHOCTV aHTEHHbI
«BOJTHOBOW KaHar» B rOPU30HTarbHOM MIIOCKOCTU




BECMPOBOHLIE OMC

Puc. 3. BHeLLH1 B1A, 31r3aroo0pasHoi aHTEHHb!

Puc. 4. Tvnosas AviarpaMmvia HarnpaeneHHOCTU
31Ir3aro00Pa3HON aHTEHHbI B TOPU3OHTAITLHOM
NIoCKOCTH

pedhnekTop yBennumBaeT KO3IMULIMEHT yCu-
TIEHNSA @HTEHHBI, MPU 3TOM NPaKTUYeCKN Non-
HOCTbIO NMOAABIAS U3NYyYeHVe B Hanpasre-
HUW, NPOTUBOIMOMOXHOM [MaBHOMY NenecTky
[OH aHTeHHbl (puc. 4). CywecTByloT Takke
MoaUMMKaLIMM Takux aHTeHH 6e3 pedonekTo-
pa, OTNMYalOLLIMEC HECKOMNBKO MEHBLUMM KO-
3 PUUMEHTOM YCUIEHUS, HO NPU 3TOM UMe-
lolwme ABa NPOTMBOMNONOXHBIX APYr ApYyry
rnaBHbiX nenectka AH. Takke cyLlecTByoT
MoAUMKaLMM C HECKOMNbKO APYron dhopmon
nanyyatens (He pomMBoBUAHOW, @ KPYriown).
KoadpcpuumeHT ycunenusi auraaroobpasHbix
aHTeHH C pedneKkTopoMm, Kak npaeuo, co-
ctasnset 10 dBd.

AHTEHHbI C KPYTOBOW ONATPAM-
MOW HAMPABJIEHHOCTW

AHTeHHbI ¢ kpyroBoi [JH (MHorga mx Ha-
3bIBalOT «HEHarnpaBreHHbIe») obecneumBatoT
O[VHAaKOBbIA YPOBEHb M3MyYeHUsi B NoHom
HanpaBreHU B rOpU30OHTarIbHOM NIOCKOCTU.
OcHoBHble TUMbl aHTEHH C kpyroson [1H cne-
aylowme:

m  LUTbIPEBblE aHTEHHbI (5/8 X);
B KONfIMHEeapHbIE aHTEHHBI;
m  aHTeHHbl Tvna «Llanbay.

LLTbipeBble aHTeHHbI UMEKT NPOCTENR-
LLIYHO KOHCTPYKLMIO, COCTOSILLYYIO 13 BEpTUKAmb-
HOrO LWIThIPSA, ANUHOW 5/8 ANuHBI BOMHBI, U
HECKOMNMbKNX NPOTUBOBECOB Y OCHOBAHWUS aH-
TEHHbI, NeXaLLMX B FOPU3OHTArbHOW NIOCKO-
ctn. Takass aHTeHHa obecrnevvBaeT ycuneHue
HEHaMHOro Nny4lle LITaTHbIX aHTEHH paguo-
pacwwvpuTenei. Ha pucyHke 5 nokasaHa Tu-
noBasi AuarpamMmmMa HarnpaBliEHHOCTU aHTEHHbI
[aHHOro TUNa B TPEXMEPHOM U306paXeHnu,
C Y4ETOM BIMSIHUSI 3EMHOV NMOBEPXHOCTU.

KonnuHeapHble aHTeHHbI (puc. 6) dak-
TUYECKM, MPeacTaBnsitoT coboW HECKONbKO
(0BblyHO OT 2-x Ao 6-Tn) nanyyatenein 5/8 X,
pacrnonoXeHHbIX Mo ogHow ocu. B 3aBucumo-
CTW OT KOMM4yecTBa manyyarternen koaddumum-
€HT YCWUIEHMS! TaKUX aHTEHH MOXET JoCTUraTh
8 dBd. YcuneHue gocturaetcs 3a cyeT Toro,

Puc. 5.Tunosas avarpaMmva HanpasrneHHOCTU
aHTeHHbl 5/8 X

4YTO OCHOBHAs! YacTb U3MyYeHUsi HanpaenseT-
€A1 BOOMb 3eMHOW NnoBepxHOCTW. Ha pucyHke 7
rokasaHa TMNoBasi AuarpaMma HarnpasrieHHO-
CTW KONMWHEapHOW aHTEHHbl B TPEXMEPHOM
n306paxxeHnu.

AHTeHHbI TUNa «LLan6a» (puc. 8) otnn-
4arTCs TEM, YTO UMEIOT OYEHb HU3KWI NPO-
dunb (okono 50 Mm) 1 Npy 3TOM obecnevrBa-
10T ycuneHue okono 5 dBi, 4To HeHaMHoro
XyXe, YeM yCUIeHue KonnmmHeapHON aHTeHHbI
2*5/8 X, npv ropasgo MeHbLUMX rabapuTax.

AHTeHHbI TUNa «Llanbay, paboTatome B
ananasoHe 434 MU, JOMmKHbI KpenUTbCS Ha
MeTannM4yeckyto NoBEPXHOCTb UM Ha cneuw-
anbHbIi METannM3npoBaHHbIA 3kpaH. Kpen-
TIEHVE MOXET OCYLLIECTBIIATLCS C MOMOLLBIO Ma-
rHUTA, PaCMOOXEHHOTO B KOPNYCE aHTEHHbI.

TUMNWYHBIE BAPWAHTbI MCMONb30-
BAHWA BbIHOCHbIX AHTEHH

HanpaeneHHble aHTEHHbI UMET BorbLIMIA
KO3 ULMEHT YCUMEHNS, YEM aHTEHHbI C KpY-
roson [1H, ogHako MMeEIOT HEKOTopble orpa-
HWYEHWSA MPU NMOCTPOEHNN PaANOCUCTEMBI.
Mpn ncnonb3oBaHWM HaNPaBNEHHOW aHTeH-
Hbl BCE YCTPOWCTBA, C KOTOpbIMK TpebyeTtcs
obecneunTb PaamocBa3b, AOMKHBI HAXOAUTb-
CS B HanpaBneHnu rnaBHoro nenectka [H aH-
TEeHHbI, MO0 B HenocpeACTBEHHOW Bnn3ocTy
OT CaMOM aHTeHHbI (puc. 9). B cnyvae, ecnm yc-
TPOMCTBO PacrofioXeHO BHE OCHOBHOTO e-
nectka [1H, paboyas ganbHOCTb paanocesav ¢
HVM MOXeET ObITb 3HAaUNTENBbHO MEHBLLEN.

B cnyuae, ecnu Heobxoaumo obecneunTb
pagnocBsa3b B pasHbIX HanpaBIeHUsiX B ropu-
30HTanbHoOW nrockoctu (puc. 10), NpumMeHe-
HVe HanpaBMEeHHON aHTeHHbl HEONpaBAaHHO,
N peKoMeHAyeTCsH UCMONb30BaTb aHTEHHY C
KPYroBon [AmarpammoN HanpasieHHOCTMH,
NpeanoYTUTENBHO KOMMMHEAPHYHO.

pn NocTpoeHun pagmnocucTeMbI, Creao-
BaTerbHO, MOryT ObITb MCMONL30BaHbl aHTEH-
Hbl 060MX TUMOB-CM. NpUMEpP Ha pucyHke 11.
B gaHHOM criydae poguTenbckoe
MKy (PPO -
pagnopacwmputens 0) Haxo-
ONTCA Ha nynbTe OXpaHbl K
MMeeT pPaaMoCBsi3b TOMBKO C |
oaHum goyvepHum MKY (PP1).

PP1 saBnsetca 3gecb Ha-
nbonee «3arpy>xeHHbIM» y3-
1OM Pafu1oCuCTEMbI W [OMKEH |
obecrneuvBaTb CBSA3b CO MHOMVIMM
paavoyCTpoCTBaMu, pac-
MOMOXEHHLIMU B PasHbIX Ha- |
npaeneHusx. Moatomy k PP1

Puc. 6. BHeluH Bug
KOMrMHEaPHON aHTEHHb

Puc. 7. Tunosas aviarpamma HanpaeneHHoCTU
KOMMMHEeapHON aHTEHHbI

| —EEmax ——— HHmax

Puc. 8 BHelLHWi BUA aHTeHHbI «LLiaiitax» 1 ee
[OvarpaMva HanpasrieHHOCTU B BEPTUKANbHOM U
FOPM30HTArBHOW MIOCKOCTSX

VI

[OH nanpasnesHed ] ®
AHTENHL 8 e
TOREI0HTANBHTA

ANOCKOCTH
Heovepeae MEY
Poagurenscros MY
OouepHis yeTpoAcTsa
Puc. 9. TUNMYHbIN BapyaHT UCTONbL30BaHNS
HanpaBneHHOW aHTEHHbI

14 aonnueessHon
BTN 8
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Poaurencson MKY Peemen TRy

Puc. 10. TUNNYHbIN BapyaHT UCTOMNb30BaHUA
KONNMHEeapHOW aHTEHHbI

AomkHa ObITb NoAcoeavHeHa KonnuHeapHast
aHTeHHa. Kpome TOro, aHTeHHy AaHHOro pa-
AvopacluvpuTens credyeT ycTaHaBnvBaTb Kak
MOXHO BbliLL€ (T.K. AanbHOCTb PaANOCBA3N Cy-
LLIECTBEHHO 3aBVICUT OT BbICOTbI YCTAHOBKY aH-
TeHHbl), noaTomy PP1 uenecoobpasHo ycTa-
HOBWUTb B Haubornee BbLICOKOM 3AaHuK, a
aHTEeHHY YCTaHOBWTb Ha KpbIlle Ha BbICOKOM
MmauTe. [ins aToro paguopaciuvputens 6yaet
Hauboree onpaBdaHa yCTaHOBKa yCUIUTEns
paguocurHana (cm. ganee).

PP2 B paHHOM crnydae nmeeT pagmocsssb
¢ PP1, ¢ ogHuM foYepHUM YCTPOWCTBOM, Haxo-
OALWLMMCST B TOM XK€ HanpaeneHuu, 4to n PP1,
a TaKkke C AOYEPHUM YCTPOWMCTBOM, pacrnosno-
YXEHHbIM B TOM e 3daHun, 4Yto n PP2, Tak yto
B 9TOM Crlyyae LienecoobpasHo Mcrnonb3osaTb
HanpaBneHHYI0 aHTEHHY.

[Ons PP3, Tak xe kak u ans PP1, Tpebyet-
cs1 obecrneunTb paanocBsidb C YCTPOMCTBaMK,
HaxoAALLMMMCS B pasHbIX HanpasrieHusiX, no-
3TOMY K HeMy CrieayeT NoaKoUUTb aHTEHHY C
Kpyrosown [JH.
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KonnuHeapHas
aHTeHHa

Puc. 11. pyMep NOCTPOEHUS paayocyICTEMbI C
MCNOnNbL30BaHMEM aHTEHH PasHbIX TUMOB

OONONHUTENBHOE OBOPYOOBAHME,
HEOBXOOMMOE AJ1A YCTAHOBKU
BHELUHEW AHTEHHGI

[InA ycTaHOBKW BHELLHEW aHTeHHbI Tpeby-
€eTcs creayrollee AOMONHUTENbHoe 000opyao-
BaHue:

m  KoakcuarnbHble kabenu;
m  BY-pasvemsl;
m cymmarop/genurens.

OT kayecTBa 1 NPaBUITbHOM YCTaHOBKM O~
MOMHUTENLHOTO 06OPYAOBaHNA B 3HAYMTENb-
HOW CTENeHN 3aBMUCUT KayeCTBO PaguoCBsI3N.
PaccmoTpum BaxHewLume xapakTepucTuKu
[aHHOro obopyAoBaHus.

KOAKCWAINBHbLIV KABESb

KoakcuanbHble kabenu xapakrepusyoT-
Csl criegyoLyMY OCHOBHBIMWU NOTPebuTEnb-
CKMMU XapaKTepUCTUKaMK:

m  BOJSIHOBOE COMPOTUBMEHNE;
m  BHELUHWIA AuaMeTp U3onsaumm;
m  TOrOHHOE 3aTyXaHue.

BonHoBoe conpoTuBneHue kabens
[OMMKHO COOTBETCTBOBATL BOITHOBOMY COMPO-
TUBMEHUIO YCTPOWCTB, K KOTOPbIM MOAKIHYa-
eTcs kabenb. [NockonbKy npakTuiecky Bce pa-
avocvictembl ONMC MMetoT BXoOHOE Y BbIXOQHOE
conpotvereHve 50 OM, koakcuanbHbI kabernb
W aHTEeHHa AOMKHbl UMETb Takke BOSTHOBOE
conpoTuenexne 50 Om W.

BHewHuih anameTp nsonsaumuM onpege-
naeT Tun ucnonb3yemMblix BY-pasbemos. Kak
npasurio, Gonbluemy anameTpy M3oMsLmmM CooT-
BETCTBYET MeHbLUEee MOroHHoe 3atyxaHue. [u-
ameTp BHeLLHel onrneTkv kabens cooTBeTCTBY-
€T onpegerieHHon crneumdmkauum. B yactHoc-
™, cneundukauuam RG-58, RG-59 n RG-6
COOTBETCTBYET AMAMETP OMIETKA COOTBETCTBEH-
HO 4,95,6,15 1 8,4 mm.

MoroHHoOe 3aTyxaHue SABNSIETCH BaXHEW-
LLIEN XapaKTepUCTUKON KoakcuaribHoro kabe-
ns. 3aTyxaHve namepsietcs B Ab/M 1 3aBmcut
oT yacToTbl. Kak npaBuno, Ha YyacTtoTax Ao
1 T MOXHO cuUTaTh, YTO 3aTyxaHue Npornop-
LIMOHaNbHO KOPHIO M3 YacToThl. Takum obpa-
30M, €Cnu, Hanpuvep, Ans kabens ykasaHo 3a-
TyxaHne Ol gb/m Ha yactote 100 MI'u, Ha
pabouein yactote 434 MI'y 3aTyxaHue GyneT
COCTaBNATb BenuuuHy nopsigka 0,2 ob/m.

(") Mpy HecoBrioaeHMM aToro TpeGOBaHMS B U3NyYaEMbIN 1
NPUHUMaeMBIil curHan GyaeT BHECEHO ONONHUTENLHOE ocrabreHme,
BEMMYMHA KOTOPOTO 3aBIUCHT OT COOTHOLLIEHNS ANMHBI BOMHBI 1 [ANUHb!
kabens v B XyALem cnydae MoxeT foxoauTs Ao 3 Ab.

(2) YMeHbLUEHNE MOLHOCTM pauocurHana BABoe CooTBeTCTByeT
yMeHblUeHNIo paBoyeil AanbHOCTU PaaMocBA3M B OTKPLITOM
NPOCTpaHCTBE NPUMEPHO Ha 20%.

(3) Mo poccuiickum Hopmam, AOMYCTUMBIM SIBISIETCS TOMBKO YPOBEHL
MOLLHOCTY He Bbile 10 MBT.

Puc. 12. Wrekep N-type

Mpy “cronb3oBaHUK Kabens ¢ 3aTyxaHnem
0,2 ab/m moLHOCTb paavocurHana byner oc-
naGneHa sogoe® npu amvHe kaBens 15 m. Mpu
vucrionb3oBaHUM kabens ¢ 3atyxaHvem O ab/m
aHarorv4yHoe yMeHblLeHVe MOLLHOCTY paauo-

curHana 6yaeT npu gnuHe kabens 30 M.

BY-PA3SBEMbI

Kak npaBwrno, Ha aHTeHHax ycTaHaBnmBa-
toTcst pasbembl TMna N-rHe3go u TNC-rHe3no,
T.e. ANS NOAKMIOYEHNS K HUM KOaKCUarbHbIN
kabernb OOMmMKEH UMETb COOTBETCTBEHHO LUTE-
kep Tna N (puc. 12) nnm TNC (puc. 13). Pa3b-
€Mbl TaKkKe pas3nuyalTcsi B 3aBUCMMOCTU OT
pa3mepoB ucrosnb3yemoro kabens. MNpu Bbl-
Oope Tna wWTekepa crnegyeT yooCTOBEpUTb-
CSl, YTO JaHHbIV TWUM LITEKepa NOAXOAUT Ans
MMetoLLIerocst KoakcmarnbHoro kabens. Obbiy-
HO NS LUTEKEPOB YKa3bIBAKOTCS TUM pa3bema,
BUI KPEMmeHust U crieumcmkaumm CoBMeCTu-
MbIx kabenew, Hanpumep: TNC-wTekep, 06-
xum, RG-58, RG-59.

OBLWWB PEKOMEHOALMWM MO
YCTAHOBKE AHTEHHbI

[ns yBenu4eHust AanbHOCTU paavoCcBsiau
GorblUoe 3Ha4YeHUe MMEET BbICOTa YCTaHOBKU
aHTeHHbl. B ntobom criydae oHa AormkHa ObiTb
Takow, 4To6bl 0becneunTb «NpsMyto BUAW-
MOCTb» MeXay aHTeHHamu, Npuyem BbicoTa
nogbema Hap KpblLLei JormkHa BbiTe He MeHee
1 M (kpome aHTeHH Tvna «LLabay).

He cnepyeT yctaHaBnmBaTh aHTEHHY bnv-
Xe, YeM B 2-3 M OT ApYrMX aHTEHH unu me-
Tannuyeckmx obbekToB. Ecnv npu npoknaa-
ke kabens ocTanvcb NULIHVE METpbI, TO ero
cnegyet nMbo ykopoTuTb, NMBO, Mo KpaHen
Mepe, BbINPSMUTL (Hanpymep, NycTUTb Mo ne-
PVIMETPY NOMELLIEHUS), NMOCKOJIbKY B CKpYYeH-
HOM kabene 3aTyxaHue curHana MoxeT BbiTb
HECKOJbKO BbILLE.

Puc. 14. inniocTpauyisi NpaBuribHON YCTaHOBKA aH-
TEHH: 1 3Ur3aroobpasHasi aHTEeHHa, Y aHTEeHHa «BOIT-
HOBOW KaHar» YCTaHOBTIEHbI C BEPTUKANBHOW Nomst-
pusaunen.

:
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AHTEHHBI JOMKHbI ObITb YCTAaHOBMEHbI C
OJVHAKOBOW Monspu3aumen, npudyem obsasa-
TernbHO BEPTUKAIIbHOW, B Crydae, ecnv B paavo-
cUCTeMe MCronb3yTCA KOMMMHeapHble aH-
TeHHbI. [INA YCTaHOBKN aHTEHHbI «BOSTHOBOW
KaHan» C BepTvKanbHOW nonsipusauven Buo-
paTopbl (LUTbIpU Ha TpaBepce) AOMKHbI pac-
ronaraTtbCs BepTuKaneHo. MNpy ycTaHoBKe 3ur-
3aroobpasHon aHTeHHbl ABa u3ny4vartens
OOIDKHBI pacnonaraTbCs Mo ropu3oHTanu,T.e.
aHTeHHa [ormKkHa ObITb YCTaHOBIEHA LLMPOKOW
YacTblo MapannensHo 3emrie (puc. 14). AHTeH-
Hbl TUNa «lLanbay» nveloT BepTyKanbHyto no-
NApU3aLmio NpY YCTaHOBKE MITOCKOW YacTbio
napannensHo 3emre.

NMPUMEHEHWE
OBYHAMPABJIEHHbLIX
AHTEHHbIX YCUNUTENEW

MoM1MO HanpaBneHHbIX aHTEHH, AN yBe-
NMYeHNs [anbHOCTV PagMoCBsi3N MOTYT UC-
Momnb30BaTLCS [ABYHAMNPaBNEeHHbIE yCUnuTenu
papuocurHana.

[IByHanpaBneHHbI ycunutens MMeeT B
CBOEM COCTaBe [Ba YCWUNUTENS, NOAKIIOYEH-
HbIX HaBCTPeYy ApYyr ApYry, a TakkKe Nepekro-
yaTtenu, ynpaensemble AETEKTOPOM BXOAHOMO
curHana (puc. 15).

OB anroputM paboThl TakuX yCUnuTe-
nen cnegyowmi. B cnyvae, ecnu Ha Bxoa 1
ycunuTensi curHan He noctynaer, T.e. 1KY pa-
6oTaeT Ha npueM, yeunuTens Taioke pabotaet
Ha npviem, T.e. yCUNWBaEeT CUrHamn C aHTeHHbI
(Ha MKY mpeT ycuneHHbIn curHan co Bxoaa 2).
3OTO NPUBOAUT K YNYULLEHNIO YyBCTBUTENBHO-
CTN MPUEMHMKa 1, COOTBETCTBEHHO,yBeNnye-
HUIO AanbHOCTY PaJMOCBA3N.

B cnyyae, ecrnn Ha BXoA, 1 HA4MHaET MocTy-
naTb cUrHan (eCTb HEKOTOPbIVA MOPOroBbIA YPO-
BEHb MOLLHOCTW), YCUNUTENb NepexoauTe pe-
UM yCWUINeHVs nepefayu, Ha aHTeHHy uaet
YCUINEHHbIV curHan ¢ Bxoga 1, 1.e. ot MKY.

B cnyyae, ecnn ycunutens CoOOepXuT cu-
CTeMy aBTOMaTWN4ECKOTO PEryrnpoBaH1s ypoB-
He (APY), ypoBeHb BbIXOOHOW MOLLIHOCTY Mpak-
TUYECKN HE 3aBUCUT OT BXOAHOW MOU.lHOCTVI!s).
YcraHaBnuBaTth ycunutenb, 060pyA0BaHHbIN
cuctemon APY, cnegyeT kak MOXHO brnvke K
aHTeHHe, MOCKOMbKy Npu 3TOM OyAyT makcu-
MaribHO CKOMMEHCHPOBaHbI MoTepu B kabene.
OpHako, npy BornbLUMX CyMMapHbIX MOTEPSX B
kabene uuny cymmaTope ecTb OMacHOCTb, YTO
YPOBEHb Ha BXOAE YCUIUTENSI MOLLIHOCTM By-
[eT HYPKe NMOoporoBoro U yCunuTenb He CMo-
XET NEePEKIoYMTLCS B PexuM nepegayv. B
3TOM Crnyyae ycunuTernb criefyeT ycTaHaBnu-
BaTb 6nivke k MKY.

QDPEKTVMBHOCTb PA3NNYHbLIX
CMNOCOBOB YBEINYEHUA
OANBHOCTW PAOVOCBA3N

NS oueHKM 3adhheKTBHOCTU pPasfnnyHbIX
cnocoboB yBenuueHns paboyei anbHOCTW
pagmocBsian Mexxay YCTpOMCTBamM pagmocu-
crembl OINC CTPEJ'IELI,® cneusanncTamm Kom-
naHum «Apryc-CnekTtp» 6bin npoBefeH psig
3KCMEPVMEHTOB.

OKCnepyMeHTbI NMPOBOAMIIUCH B YCIOBU-
SIX OTKPbITOW MECTHOCTW, aHTEHHbl yCTaHaB-
nMBanucb Ha BbICOTE OKOIO 5 M Haf, ypoOBHEM
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3emMnu. Mcnonb3oBanucb HanpaBreHHble aH-
TeHHbl C ycunenuem okono 10 dBd, a Takke
KONMnWHeapHble aHTeHHbl ¢ ycuneHunem 5,5 dBd.
B psine akcnepuMeHTOB Gbin MCMONb30BaH Tak-
xe ycunutenb «Mopyc-A». PesynbTathl npea-
cTaBneHbl 8 mabnuye 1.
Mo pesynbTaTam aKCneprMeHTa MOXHO

cAenaTb BbIBOA, YTO Kak UCMONb30BaHWe BHELL-

Puc. 15.

CTpyKTypHas cxema
[ABYHanpaBfieHHOTO
ycunuTens paguocurHana

HMWX @HTEHH, TaK M UCMONb30BaHVe ABYHanpas-
TNEHHbIX ycunuTenei nO3BOMNsieT 3HAYUTENbHO
yBenuuuTb pabouyto aanbHocTb mexay MKY (PP
- papvopaclwuputensmu). Cnegyet 3ameTuTb,
41O paboyas AanbHOCTbL paguocesasn mexay MNKY
N [OYEPHNM  YCTPOWCTBOM B  OTKPbITOM
npocTpaHcTee ByaeT npuMepHo B nontopa pasa
HIKe, YeM AanbHOCTb PaanoCBA3N

Tabn. 1. SkcnepuMeHTanbHO nony4YeHHas paboyas 4anbHOCTb PAAMOCBSI3N MeXay YCTPOMCTBaMM paanocuc-

Tembl OMNC CTPENEL®

LUTaTHas aHTeHHa 0,6 km

KonnuHeapHasi aHTeHHa 1 KM 1,5 Km

HanpasneHHas aHTeHHa 1,5 Km 2,5 km 6 kM

KonnuHeapHasi aHTeHHa 2 KM 3,5 km 7 kKm 6 km

+ ycunurenb

HanpasneHHas aHTeHHa 4 km 7 km 10 kM 9 km 14 km

+ ycunurenb

O6opynoBaHue LtaTHasn KonnuHeap- |Hanpasnen- |KonnuHeap- HanpasneH-

PPO aHTeHHa Has aHTeHHa |Has aHTeHHa |Has aHTeHHa Has aHTeHHa
PP1 +ycunuTens +ycunutenb

¢ apyrum MKY co wratHow aHTeHHow. K npumepy,
[anbHOCTb  PafguvocBA3M  MexXZay  AOYEPHUM
yctporicteom u TIKY (PP), o6opyaoBaHHbIM
HanpaBreHHOW  aHTEHHOW U ycunutenem,
coctaBuT nopsigka 2,5-3 kM. B cnyyae, ecnu
[loyepHee YCTPOMCTBO HAxOAWUTCS B CTPOEHMM,
paboyasi 4anbHOCTb YMEHBLLUTCS.

B Tabnuue npuBefeHbl AaHHble ANA pa-
6Goueit ganbHOCTM paguocBA3W,T. €. ANns Aanb-
HOCTU C OLIEHKOMN KayecTBa paavoCBsi3n He HUXe
«4». MakcumanbHasi AanbHOCTb, MpU KOTOPOIA
BO3MOXHa pPajMoCBA3b, MOXeT ObiTb 3aMeTHO
Bbille pabouen panbHocTn (B 1,5-2 pasa),
OflHaKo ycTaHaBnMUBaTb PaAvopacLIMpUTENN Ha
paccTosiHuM, GnM3KoM K NpeaenbHoMy, He
pekomeHayeTcs. CrnefyeT Takke yuuTbiBaTb, YTO
B Tabnuue npviBeAeHbl  OPUEHTUPOBOYHbLIE
faHHble. PeanbHas paGouyasi fanbHOCTb MOXET
GbITb HECKOSIbKO HWXE UMW BbILLE B 3aBUCUMOCTU
OoT penbeda MEeCTHOCTM, YPOBHA  BHELIHWX
pPafMoLLYMOB W BbICOTbI YCTAHOBKW aHTEHHbI.

Takum o6pa3om, npuMeHeHUe 8bIHOCHbIX
aHmeHH u ycunumeneli paduocuzHana
noseonsem 3HayumesbHO ysenu4yums
danbHocmb delicmeusi paduocucmem OIFIC.
lMpu ucnonb3oeaHuu 3amozo o6opydoeaHusi
Heo6xo0umMo y4yumbieamb penbegp Me-
cmHocmu, ebicomy yCmaHO8KU aHMmMeHH U
co6modamb obujue pekomeHOayuu mno yc-
maHoeke.

Anroputm SezonacHocTyi N'2 2008
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