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1. Beenenue

1.1 Ha3naueHue H pOJib AHTEHHO-(PHAEPHBIX YCTPOHCTB

CBs13p MEX/y NepefaTIuKkaMy U MpueMHUKaMH UHGOp-
Mauuu B JF000I pafoCHCTEMe OCYIIECTBISETCS Yepe3 CIelH-
aJIbHbIE YCTPOMCTBAa-aHTEHHBI IIOCPEICTBOM Nepesiauu U Ipue-
ma pamgvoBosiH (PB), pacnpocTpaHsIOIUXCS B OKpPYJKaroIei
cpere.

Ilepenatoiasi aHTeHHa MpeoOpa3yeT BHICOKOYACTOTHBII
TOK IepenaTyrika B 3JIEKTPOMAarHUTHOE II0JIE, KOTOPOe U3Jyda-
€TCsl aHTEHHOH U PacIpoCTpaHsAeTCs OT Hee B BUAE PaJUOBOIH
CO CKOpOCTBbIO, Onm3koit k ckopoctu ceera (okoyno 300 TeiC.
KM/C), a IpUeMHasl aHTeHHA, KOTOPO#l JOCTUralOT 3THU PagHo-
BOJIHBI, OCYIIECTBIISIET OOpaTHOe mnpeoOpa3oBaHHE 3SHEPTUH
3JIEKTPOMATHUTHOTO TOJNS B BBICOKOYACTOTHBIM 3JIEKTpUYE-
CKMIl TOK IPUEMHHKA.

BonpnHCTBO Nepenaroiux U NPUEMHBIX aHTEHH, B T.4.
BCE IpHUEMOIEpEeNatoIne, SIBISIOTCI 00pamumsIiMu yCTPOHCT-
BaMH, B TOM CMBbICJIE, YTO €CJIM aHTEHHA XOPOLIO U3JIy4aeT, TO
OHA )K€ MO)KET M XOpPOLIO NPUHUMATh PAAHOBOJHBI, NPHYEM
HAalpaBJieHUs] HaWIy4dlIero IMpueMa M Nepefadyd y Hee COBIa-
JA0T.

OOpaTUMOCTb aHTEHH ONPENeIsIeTCsS OMHUM H3 BaXKHBIX
MPUHIUIOB, CYLIECTBYIOIIUX B aHTCHHOW TEXHHKE - NPUHYU-
HOM G3AUMHOCHIL.

AnTeHHa onuHaKOBO 3(dexTUBHA NpH nepenade u Npu
npueMe, ee CBOMCTBA M apaMeTpbl B 000MX CIydasiX OCTAIOTCS
OIHUMH U TeMu xke. Hanprmep, MpUMEHUTEBHO K AUarpaMme
HAINpaBJICHHOCTH aHTE€HHbI MOXKHO YTBEPXKIaTh, YTO OHA y aH-
TEHHBI OJIHA U Ta K€, HE3aBUCHMO OT PEXHMa UCIOJNb30BAHUS
JaHHOMU aHTeHHBL. To ecTh U u3Ny4yaeMasi aHTEHHOH MOLIHOCTb,
1 MIPUHUMAEMAsl €10 )K€ U3 OKPY>KAIOLIEro NpOCTPaHCTBA OAU-
HAKOBO 3aBUCST OT YIJIOB OPHEHTALH 3TOI aHTEHHbI B rOpU-
30HTAJILHOM U BEPTUKAIBHOH IIOCKOCTSX.



ToHsiTve O MPUHLIKIIE B3AUMHOCTH U CBOWCTBO 0OpaTu-
MOCTHU aHTEHHBI MOJIE3HBI U YAOOHBI IPH PACCMOTPEHHH U U3Y-
YEHHUHU €€ JJIEKTPUUECKHX XapaKTEePHCTHK U MapaMeTpoB, HO,
roBopsi 00 0OpaTUMOCTH, CJIEAyeT UMETh B BUIY, UTO HEKOTOPbBIE
KOHCTPYKTHBHBIE U 3JIEKTpHUYECKHe TPeOOBaHHs K MPUEMHBIM
Y [epeNaroIUM aHTEHHAM MOTYT OBbITh Pa3IHYHBIMH.

ITonkrouyeHne aHTEHH K MPUEMHHMKY U MEPENATYUKY
WM K [PUEMO-TIEPeNaTiiKy MOXET ObITh MO0 HEemoCpencT-
BEHHBbIM (KakK, HarpuMep, B MOPTATUBHON PaTHOCTAHLIVHN), JIU-
00 4epe3 creLMaNbHbIE TIPOBOAHBIC JMHUU CBSI3H - PagHoyac-
TOTHBIE (DUIEpHBIE TUHUK. B nocieHeM ciiyuae aHTEHHY BMe-
cre ¢ GumepHOi JHMHMEH YacTO PACCMATPHUBAIOT KaK €IMHOE
aHTeHHO-(unepHoe ycTpoiicTBo (ADY).

Kpome paccmatpuBaeMbIX B JaHHBIX PEKOMEHAALMSX
AHTEHH, PaJHOYaCTOTHBIX GUIEPOB U COSAMHUTENEH, B COCTAB
aHTeHHO-(umepHOro 00OpyIOBaHUS PAAHOCHCTEM MOIYT BXO-
IUTb TAaKHE 3JIEMEHTHL, KaK II0JOCOBbIE, PEKEKTOPHBIE HIIH
HOJIOCHO-PEXKEKTOPHBIe (QMIBTPBI, KOMOAMHEPHI, U3OIATOPBI U
LIMPKYJIATOPBL, IIPECENEKTOPhl, PACIPENaHeN, aHTEHHbIE
YCHWJINTENHN U IP. yCTPONUCTBA.

Posib aHTeHHBIX (aHTEHHO-(PUIEPHBIX) YCTPOICTB B JIFO-
6ol cucTeMe paguoCBsA3U OYEHb BENHKA M OueBHAHA. be3 Hux
PaznoCBsA3b HEBO3MOXHA, & OT UX MPaBHJIBLHOrO BbIOOpA, Ha-
CTPOHKH U YCTAaHOBKH BO MHOTOM 3aBUCAT PabOTOCMIOCOGHOCTD
CHCTEMBI U Ka4€CTBO Mepefayvy HHpopMaLuH.

IIpu mocnenyromem paccMorpeHnu APV (mpexne Bcero
C LIeNBI0 UX MPaBHJIBHOTO, OCO3HAHHOIO BhIOOpA MpH 3aKas3ax
obopynoBaHust) MOHANOOATCS OTHENbHBIE MHUHUMAJILHO HEOO-
XOIUMBIE CBEIECHHS U MOHATHS U3 OOLIEH TEOPHHU 3JIEKTpOMAr-
HHUTHOTO TIOJISI M PACIIPOCTPAHEHUsI PAIHOBOJIH, & TAKXKE HEKO-
TOPBIX JPYTHX PA3AENIOB PATHOTEXHUKH U HJIEKTPOTEXHUKH.



1.2 DneKTPpOMArHUTHDbIE BOJIHBI H PAAHOBOJIHBI

OnexrpomarautHas BosiHa (OMB) npencraeinsier coboi
PaclpoCTpaHsIOLeecss B NIPOCTPAHCTBE MEPEMEHHOE JJIEKTPO-
marHuTHoe moie. K OMB orHocATCA: pamuoBonHbI, UH(pa-
KpacHbIe, yIbTPadHONETOBbIE, PEHTTEHOBCKUE, rAMMa-Iyud H
BunuMBIit cet. Bee 3t OMB oTin4aroTest Apyr oT Apyra 4ac-
TOTOH KoneOaHuii (JUTHHOH BOJIHBI) M CIIOCOOOM HX IMOJTyYEHHUSI.
Cpenu ykaszaHHOro MHO)kecTBa OMB pasnudHOl npupoas! Ajist
PangMOoCBs3M B OCHOBHOM HCHONB3YIOTCS paouosoinst - OMB ¢
JUTMHAMU BOJIH OT A0Jed MM 10 npubmmsutensHo 100 k.

DJIeKTPOMAarHUTHOE TIOJIE PAZIMOBOJIHBI B KXKION TOUKE
MPOCTPAHCTBA B KaXKAbIH MOMEHT BPEMEHH XapaKTepH3yeTCs
BEJIMYMHAMH M HANPABJICHUSMH JIBYX BEKTOPOB - NBYX COCTaB-
maromux OMIT - eexmopa nanpsdiceHHoCmu  21eKMPUIECKO20
nons (E) u eexmopa nanpsicennocmu maenumnozo nons (H),
KOTOpBIE BCEra B3aWMHO MNEPHEHAMKYJSIPHbI (OpPTOTOHAJIbHBI)
U paCMOJIOKEHbl B OHOM IUIOCKOCTH. JTa IUIOCKOCTb, B CBOKO
ouepezb, NEPIIEHANKYJIIPHA HANPaBJIEHUIO pacrpocTpaHeHus PB.

PB MOryT UMeTh pa3jItdHble HIOCKOCHU HONAPUIAYUU T
pasnuyHble HOPMbI TIOBEPXHOCTH POHMA 60HbI.

IInockocmyio nonspuzayuu PB HasbiBaeTCs IIOCKOCTD,
MIpOXOpsALIasl Yepe3 HanpasyieHHe pacnpocTtpaHeHus: PB u sek-
Top E. OcHOBHbIMH Bumamu mnomspusauuu PB  sBustorcs
Munetinan, kpyeosas u aamunmuveckas. llpu nuHeHHON
nonspusauun PB 00a BeKTOpa CHHXPOHHO M3MEHSIIOTCS TI0 CH-
HYCOHIAJbHOMY 3aKOHYy. B 3aBHUCHMOCTH OT TOro, B Kakoi
nnockocmu npocmpancmed (BepTUKAIBHOH WIIH FOPH30HTAJb-
HOMN) JIEXUT MI0CKOcmy hoaspusayuu PB, TOBOPST 0 TOM, 4TO
JAHHAsl JIMHEHHO-TIOJSIPU30BaHHAs BOJIHA UMEET 6epmuKaib-
HYI0 WA 20PU0OHMANLHYIO RONAPUBAYUIO.

@Dponmom 601Hb! HA3BIBAETCS TOBEPXHOCTb, KOTOpas
MPOXOMUT Yepe3 TOYKU MPOCTPAHCTBA, Iie (a3a HANpPsSHKEHHOCTH
3JIEKTPUYECKOro (MM MArHUTHOTO) MOJII OOHA U Ta XKe.
B 3aBucumoctu OT (GOpMBI 3TOH IOBEPXHOCTH pa3JIMYaIOT
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nnockue, cgepuyeckue, yununopuyeckue u apyrue PB. Ilepe-
JAIOIIYI0 aHTEHHY MOXHO CUHTaTh TOYEYHBIM HCTOYHHKOM
U3JIY4EHHs, M3JIyYaloumM cgepuyeckue 601Hbl, HO HA OOJb-
IIOM PAcCTOSTHHUH OT Hee (B TOYKE YCTAHOBKHU NPHHHMAIOIIEi
AHTEHHBI) CPaBHUTENBHO HEOOJNBIION yYaCTOK HMOBEPXHOCTH
cepbl oueHb OIIM30K K IUIOCKOCTH, U O3TOMY MPUHUMAEMYIO
PB cnenyert cuurath niockoi.

Cnextp PB B 3aBUCHMMOCTH OT JUTHH BOJH (U COOTBETCT-
BYIOIIUX MM YacTOT KoJieOaHWii) pa3feneH Ha HECKOJIBKO JHa-
Ma3oHOB. B cucTeMax OXpaHHOI CHTHANM3ALNH, KaK MPaBIIIo,
HCTIONB3YIOTCS THANIa30HbL

-MetpoBble BoJHBI (MB) - or 10M 1o 1 M, unu oueHb
BbIcokue yactotel (OBY, VHF) - ot 30 no 300 MI'L;

-neuumMerpoBbie BosiHbl (IMB) - ot 1M gno lam, unu
yneTpasbicokue yactotsl (YBY,UHF) - or 300 MI'n o 3 I'Tm.

Ilpumeyanue: BplpaxkeHHass B MeTpax AJMHA BOJIHBI B
cBOOOIHOM NPOCTPAHCTBE U YaCTOTA, BHIPAKEHHAsl B Merarep-
Lax, CBSI3aHbI MPOCTOM 3aBUCUMOCTBIO. A[M] = 300/f [MI'u]. B
3TO# (opmyste uncio 300 npencrasisier coboii npubIMKEHHOE
3Ha4YeHHE CKOPOCTH CBeTa B MycTOTe (C~300THICSIY KIJIOMET-
POB B CEKYHAY ).

HeobOxonumocTb pa3oueHust paquoBOIH H X 9aCTOTHO-
TO CHEKTpa Ha JUAMa3OHbl U MOAJUAIMA30HBI CBSI3aHA C JBYMs
TJIABHBIMU NPUYUHAME. C XapPaKTEPHBIMH ISl KaXKIOro U3 HHUX,
crieu(pMIeCKUMH  METOIAMH TIOCTPOEHHs] BCEX OCHOBHBIX
3JIEMEHTOB PaJUOKAHAJIOB (TepPEeAaTYNKOB, IPUEMHUKOB U aH-
TEHHO-(HMIEPHBIX YCTPOICTB) U, BO-BTOPBIX, C CYINECTBEHHBI-
MH Pa3JInyuUsiMU B CrIocobax M MEXaHH3MaX PaclpOCTPAHEHUS
PB pasHbIX nMana3oHOB U NMOAJMANA30HOB B NPOCTPAHCTBE,
XOTS PE3KOH IPAHULIBI MEXKAY HUMH HET.

CBs3b B BbIIIEYKA3aHHBIX AMANA30HAX OCYILLIECTBIIAETCA
NPOCMPAHCMBEHHBIMU  BOIHAMY, PACTIPOCTPAHSIOIIMICA Ha
CPaBHHUTEJILHO HEOOJbILIE PACCTOSHIS B MPH3EMHOM CJIOE aT-
Mocdepsl - B Tponochepe.



2. PacnipocTrpanenue paanoBoJiH

2.1 OcobenHoctu pacnpocrpanenns YKB

Jna Bcex YKB paauwoBosnH, B TomM umcie mnsi MB
(OBY,VHF) u IMB (YBY, UHF), B nojiocax 4acTOT KOTOPBIX
paborator paanocucremsl PCIIH u onepaTUBHOW MONBHKHOM
CBsI3M, HOHOc(epy cneayer cuuTaTh MPO3pPadHOil. XOTs
B OTAENBHBIX CIy4asX, Ipu OOpa3oBaHMU HEOLHOPOIHOCTEH,
obnacTeii NOBBILIEHHOI HOHM3aLMK B Tpornocdepe (Hanpumep,
npu aBapusax Ha ADC U T.I.) BOSMOXHBI KPaTKOBPEMEHHbIE U
JIaXe JJIUTENIbHbIE OTPaKEHNs1, MPUBOASALINE K CBEPXJAIbHEMY
pacnpoctpaHenuto YKB. OcHOBHYO poJib B poLiecce pacipo-
crpanenust YKB urpatror npocmpancmeennvie 6onnvi.

JlanbHOCTL PacHpOCTpaHEHUsl MpPOCTpaHCTBEeHHbIX PB
OTIperieNsieTcs] ByMsl BaXHBIMH (USHYECKUMH SIBJICHUSIMH -
nubpakiuei u pedpakuueii.

Jlugpparyua - 3to sBreHne OrubaHusi PagUOBOJHOM
NpeIsITCTBYA (C pa3sMepaMy, MEHbLIMMH, Y€M JUIHHA BOJIHBI A)
U IIPOHIKHOBEHHMS BOJIHBI B 00JIACTh F€OMETPUYECKOI TEHH 3a
STHM INPEMATCTBHEM, B YACTHOCTH - 32 JIMHHUEI TOPU30HTA.

Pegpaxyua - siBneHHE NOCTENEHHOrO HCKPUBICHUS
TPaeKTOPUU PACIPOCTPAHEHMs] MPOCTPAHCTBEHHOW BOJHBI 32
CUET ee INpesioMiIeHHs] B Tpornochepe (BCIEACTBHE MOCTENEH-
HOT'O M3MEHEHUs IUIOTHOCTH CJIOeB Tpomocdepsl W, cienoBa-
TeNbHO, K03 huLMeHTa NPEIOMIICHHSI C BBICOTOI).

Hudpakiwst ceotictBenna PB mo0oit mmHbL, HO Hanbosee
oHa BbIpakeHa Ha JIB u CB, koTopbie ciocoOHBI pacmpocTpa-
HSTBCS 32 JJMHUIO TOPU30HTA (32 MpPEAebl NPsIMOil BUAUMOCTH)
Ha coTHH kunomerpoB. CriocobHocts KB k orubanmio 3eMHOI
MOBEPXHOCTH 3a CYeT AM(PAKIMH TOpasfo MeHbLIe, U ele
MeHblne oHa 111 MB u JIMB, HO Bce-Taku OHa HPUBOIUT
K HEKOTOPOMY YBEJIMYEHHUIO NAIbHOCTH MEepenadu.

Bonee cymecTBeHHBIM (HaKTOPOM, OIPEAEIISFOIINM CIIO-
cobHocTh MB 1 JIMB pacnpoCTpaHsTbCs 3a Mpeaesibl TeOMETPH-
4Yeckoll BUAUMOCTH, SBISIETCS pedpakiiisd pafgvHoOBOJH B TPOIO-
cepe.
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Onpeodenenue paccmosanus npamoil (2eomempuyeckoii)
BUOUMOCHIL MedHCOy AHMEHHAMU.

0

Kak wu3BecTHO, NUHUS BUAMMOTO (F€OMETPUYECKOrO)
FOPU30HTA Il TOYKHU HaOJroIeH s, PacIoIOKEHHOM Ha BBICO-
te h Hax udeanuzuposeannoii rnankoi chepuueckoil NOBEpxXHO-
cThiO 3emitd, mpencraBiisieT co0Oi OKPYKHOCTb Ha 3TOH MO-
BEPXHOCTH C paguycom r[km]=3,57 Vhl»]

CrenoBaTenbHO, IPeeIbHO BO3MOXKHOE yAaJIeHHE, TPH
KOTOPOM eIlle COXPAaHSEeTCsl MpsiMas ONTHYEeCKas BUAMMOCTb
MEKIy ABYMs TOUKaMHU (B HaleM Clydae - Mexay (ha3oBbIMH
LIEHTPaMH aHTeHH) ¢ BbicoTamu h; u h,  HaseiBaemoe paccmosi-
Huem eceomempuyeckoili euoumocmu, pasHO. R[km]= 3,57

(VA [n]+ R[] ).

IIpumeuanue: Kosppuyuenm 3,57 npeocmasnsem co6oi
KOpeHb Keaopamuwlil U3 YOBOEHHO20 CpeOHe20 paouyca 3emau
(Ro =6370 kM), 6bIPAAHCEHHO20 6 MBICIHAX KM:

3,57 = J2R, = /2% 6.37 =4/12.74
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IIpu HOpMaIBLHOM COCTOSIHUHM aTMocdepsl (HopmansHOT
pedhpaxyuu) BepTHKAIbHOE pacnpeneneHue koddduimenra
MPEJIOMJICHUSI B HEW TAKOBO, YTO TPAEKTOPHS PaCIPOCTPAHEHUsS
PaZMOBOJIHEI MIPEACTABISIET COOOH MIABHO W30THYTYIO JIMHUIO,
KOTOpasi oOpalleHa CBOEH BBIMYKJIOCTBIO BBEPX WU MPOXOAUT
BBILIE JIMHUHM F€OMETPUIECKOrO TOPU30HTA.

IIpu HOpMaNbHOI pedpakiiuu AJsl «PATUOTYHA» MEXKIY
AHTEHHAaMH Kak Obl yBEIMYMBACTCS PagMyC 3€MHOrO Miapa H,
CIIEIOBATENIbHO, YMEHBIIAETCS] BBICOTA €r0 BBIMYKJIOCTH, Mepe-
KPBIBAIOILEN «JTyu».

Ipumeuanue: Ilpu nepuoouvecku 80O3HUKAIOUWUX OMKIOHE-
HUAX OM HOPMANbLHOZ20 pacnpeOeneHiis NIOMHOCHU 8 mponocgepe
nposeasiomes opyaue 8udvl mponoceproi peghparyuu:

- ompuyamenvHaa («paouonyd» OMKIOHAEMCA 66epx U Ha
3emnio He 6o36pawaemcs);

- NONONCUMENLHAS. KPUMUYECKAs (6 omiuyue Om NON0NUCU-
MeNbHON HOPMATBLHOM, K020a KPUBUSHA (JIY4a» HE3HAYUMETbHO npe-
evluLaem KpuGUHy 3emau, 8 OAHHOM Clyyae e20 KPUBU3HA pPAaeHa
KpueusHe 3emau, u «Iy4» npoxooum NnapaiesibHo ee NoGepPXHOCU -
ceepxoanviee pacnpocmpanenue);

- nonodcumenshas ceepxpeppaxyus (paouyc 3emau kax 6Gvi
YMEHbULACTNCSL, U (LYY » 3aMbIKAeMCs HA 3eMuio euge 00 TUHUYU 20PU-
30HmMa,).

B nepeom u nocneonem ciyuae oansHocme ceiasu Ha YKB
Pe3KO yMeHbulaemes.

3a cyer HopmanvHoil pedpakuuu IaNbHOCTH MPSMOU
paouosuoumMocmu MeXAy aHTEHHAMH C TEeMH JK€ BbICOTAMHU
moxBeca MpUOMM3UTEIBHO Ha 15% mpeBblliaeT reomeTpude-
CKYIO HalbHOCTb U (IPU TOH >Ke WacalH3aLUy MOBEPXHOCTH
3eMiin) COCTaBIISIET:

R [kM]=4,12 (\/l [m]+ fh,[M] )

JUis WIUTIOCTpalM CKa3aHHOTO B TaONuile MPUBEICHBI
pEe3yJIBTaThl PACYETOB 30H JJIsl TPEX Map BLICOT aHTeHH h; u hy
(Han MOBEPXHOCTBHIO 3€MJIN HJIM HAJ CPEIHHUM YPOBHEM KPBIII
(*) B ropogze).
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BricoTsr PaccrosiHust MeXXIy aHTEHHAMH, KM,
aHTeHH, M | 0e3 yuera / ¢ y4€TOM HOpMaJIbHOH pedpakiuu

hy | hy | iy | ten 0,2R 0,8R R 1,2R

12* | 2* 10,15/0,663,48/4,02{13,9/16,1|17,4/20,1|20,9/24,1

10 | 5 [0,31[1,383,86/4,45|15,4/17,8]|19,3/22,2|23,1/26,7

20 |10 [1,23]5,54] 5,5/6,29121,8/25,2|27,3/31,5|32,7/37,7

2.2 HexoTopblie peKoMeHALHH

AHTEHHa PEeTPaHCIIATOpa, a MPHU €ro OTCYTCTBUH - aH-
TexHa 0a30Boii cranimu (ITIJO) 0ObIMHO yCTAaHABIMBAETCS HA
TaKOH BBICOTE HAO NOBEPXHOCHIbIO 3eMil, YTOOBI IJIsI IPOXOXK-
JeHUs MPsSIMOiT BOJIHBI HE MOTPeOOBasoch ObI LOPOroCTOsILIEE
yBeJIMYeHIEe BbICOTBI BCEX WIIH, MO KpaiiHeit Mepe, OOJbIIHHCT-
Ba OOBEKTOBBIX AHTEHH.

Ilepen ycTaHOBKOI OOBEKTOBOI aHTEHHBI HEOOXOOHMO
no KpynHoMmaciuTabHoit Tornorpaduyeckoil kapre, a TakxKe IpH
MTOMOIIM TI0JIEBOTO OMHOKJISI U MyTeM 00X0Ja HOBOW TPacChl
OIIPEIEeNUTh PACCTOSHUE MEXIYy aHTEHHaMW /' U HalWTH OTpa-
JKAOLIY 10 TIOBEPXHOCTb.

B ropome ¢ mioTHOI 3acTpoiikoil oTpaXkaromas mo-
BEPXHOCTb - 3TO, KaK IIPAaBUJIO, XOTSI U HE BCErAa, IOBEPXHOCTb
KPBIII 3[aHUH BAONb TPACCHI, U y Pa3HbIX pajuoOTpacc OTpa-
JKAOIIHe TIOBEPXHOCTH Pa3HBIE.

Pacnpocmpanenue YKB 6 20pode npu npsmoii suoumocmu
Medtcoy anmennamu
12



XapakTep, ocoOeHHOCTH U B 0O0IIeM BHIE MapaMeTphI
OTpaXX€HUsI BEPTUKAJIbHO IMOJIIPU3OBAHHBIX BOJIH OM 6epmii-
KA/IbHbIX NO6EPXHOCHETH PACCMATPUBAIOTCS HUXKE.

Muoroay4éBoctb. OTpaikeHHs] OT BePTHKAJBHBIX
MOBEPXHOCTEH 3AaHUI U COOPYKEHHI B ropoje

PeanbHast MOBEpXHOCTh 3€MJIH OTJIMYAETCSl OT UAEANIU-
3UPOBAHHON POBHOM MOBEPXHOCTH 1IAPA, KOTOPYIO Ha CPaBHU-
TEJbHO HEOOJBILIOM PACCTOSHUU MEXIY aHTEHHAMH 7'y, MOXKHO
JiaXke CYUTATh IUIOCKOM, mpeHeOperas ee chepuuHOCThIO. A Ha
PaCCTOSIHUAX, NPEBBIUAKINUX 7y, , KOTZA HE y4YUThIBATH Bbi-
NyKJIOCTh C(ephl MPH pacyerax yike Hellb3sl (HO MO-TIPEeKHEMY
B 30HE MPsIMOH BHIMMOCTH),-BBOJSI MOHATHE O MPUEEOCHHBIX
evicomax anmenn h; u hy |, emecmo ux peanvuoix snauenuii hy u
h> , MOXHO MO-TIPEXKHEMY CUHUTATh , YTO BOJHA OTPAXKAeTCsi OT
y4YacTKa IUIOCKOCTU BOJIM3M OXHOM OIpPENeNICHHON reoMeTpH-
YEeCKOH TOUYKH OTPaXKEHUsI.

OnHako Ha peasIbHBIX PAAUOTPACCAX CO CIOXKHBIM peJlbe-
¢bom (Hampumep, IPH XOJIMHUCTOH MECTHOCTH) MOTYT CYINECT-
BOBAaTb YCJIOBUS Ul OTPaXCHHS U HHTEP(EpEeHINH B TOUKE
IIpHUeMa PaJANOBOJIH HE OT OJHOTO, a OT HECKOJIBKUX TaKHX y4a-
CTKOB. M TOrZ1a rOBOPAT O MHO20/MY4e60M PACHPOCMPAHEHUU
Ppaouogon.

Tpumep muozoyuesozo pacnpocmpanenus paouosoin
(2eomempuyeckoe nocmpoenue)
13



Ha pucyHnke npusoguTtcsi npocTeilnii npuMep ¢ oTpa-
JKEHHBIMH BOJIHAMH TOJIBKO OT JBYX IUIOCKHUX y4YacTKOB IO-
BEPXHOCTHU: Ha CkJIoHe xoiMa (1-1) 1 Ha TOPH30HTAIBHOM MO-
BEPXHOCTH (2-2), U MOKa3aH OOUH U3 HECKOJIbKHX BO3MOXKHBIX
BapHaHTOB [€OMETPHYECKOrO MOCTPOEHUS AJI1 HAXOXKASHUs TO-
yek orpaxkenust sy4eit (C u D) oT 3TUX IBYX y4acTKOB.

ITo cpaBHEHMIO C paHee PACCMOTPEHHBIM NIPOCTHIM CIIy-
4yaeM HHTep(epeHUnH MPSIMON BOJIHBI M BOJIHBI, OTHOKPATHO
OTPaXXEHHOH OT INIaAKOH IUIOCKOM MOBEPXHOCTH, IPU MHOTO-
JIy4E€BOM PACIPOCTPAHEHUH PAAHMOBOJIH B PEAIbHBIX YCIOBHAX
PE3yJNETUPYIOINE HANpPSOKEHHOCTH MONs B O0EMX TOdKax
mpHeMa MOIYT M3MEHSIThCsi B Oojiee LIMPOKMX Ipeneiax - OT
3Ha4YeHHH, oueHb Omm3kux K O, OO0 HeckoJgbkux E.
B 3aBUCHMMOCTH OT BBICOT U PAaCCTOSIHUI MEXIy aHTEHHAMH, OT
HaJIU4Ks, IPOCTPAHCTBEHHOM OpPHEHTALMK, PA3MEPOB U INIAAKOCTU
OTPaKAMOLIMX MOBEPXHOCTEH, MPUTOAHBIX AJs (POPMHUPOBAHUS
3JUTUIICOB NEPBOil 30HbI DpeHes, U, KOHEUHO, OT JUIUHbI BOJIHBL

B uacTHOCTH, U3BECTHBI MPHUMEPHI, KOTZA B YCJIOBMSX
MHOTOJIy4eBOH HHTepdEepeHLNH Y TOTHOXUS rop, B paJHOHa-
npasyieHny auanazoHa 160 MI'w, ToapKo MyTeM NepecTpOrKH
B npenenax 100 kI’ yaaBanoch nosy4aTb NPUPOCT HANPSDKEH-
HoctH moJyist Ha 10 b nubo ymeHbIIaTh €€ B NMyHKTE NpHemMa
HOYTH JIO HYJIAL.

B HacejeHHBIX MyHKTax (OCOOEHHO B rOPOAax W MPHIO-
ponax), rae B OCHOBHOM H NPUMEHSIOTCS PaccMaTpHUBaeMble
PafOCHCTEMBI, OOBIMHO HCIIONB3yE€MbIE MU BEPTHUKAIBHO II0-
JSIpU30BAaHHBIE BOJIHBI OTPA’KAIOTCS HE TOJIBKO OT TOPU30H-
TaJbHBIX IIOBEPXHOCTEH 3€MJIH, NAPKOBBIX 30H, BOJOEMOB, IMO-
KPBITHH YJIHII U TUIOLIA/IeH, KPBILI 30aHUI U COOPY KEHUH.

B Gonblueit cTeneHn Ha pacIPOCTPaHEHNE PAAHOBOIH B
roponax, Kak M B TOPHBIX MECTHOCTSIX, OKa3bIBAIOT BIIHSHUE
OMpadicenust 6ePMUKAILHO NONAPU306AHHBIX PAOUOBONH OM
PAa3IUYHBIX 8ePMUKAIbHBIX hosepxnocheti (OT CTeH 3[MaHuil U
COOpY JKEeHUIN).
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Pacnpocmpanenue YKB ¢ zopode npu naiuuuu 3Kpa-
HUPYIOWez0 NPensmcmeus

K ToMy ke BepTHKaJIbHbIE OTPaXKAIOINNE IOBEPXHOCTH B
ropofie CPaBHUTEIBLHO OXHOPOJHBI, & HX 3JIEKTPUYECKHe mapa-
MeTphl (G u €) Oonee CTaOUJIbHBI MPU CE30HHBIX U MMOTOJHBIX
u3MeHeHHsX. VHaye roBopsi, OTpaXKEHUs] PaguOBOJH OT CTEH
31aHuil Ooee MHTEHCHUBHBI M IOCTOSIHHBI BO BPEMEHH, YeM OT-
paXkeHHsl OT FOPH3OHTANIBHBIX MOBEPXHOCTeHW. OYeHb YacTo Ta-
KH€ PaHOBOJIHBI SIBJSIFOTCSI OCHOBHBIMH MJIH AK€ €IMHCTBEH-
HBIMH HCTOYHHMKAMH, OIPEACISAIOLMMU HANPSHKEHHOCTD MOJIS
B TOYKAx MPUEMA.

3a cuer andpaKUMOHHOTO
orubanus npcnaTCTBUL

A \\/

7 /////////////////)’////}///////

3a CUET YaCTUYHOTO
MpOHUKHOBeHUS PB
CKBO3b CTEHBI 30aHNA N\

A c

3a cYeT OTpaxkeHHa OT
CTEHBI COCEAHETO 31aHNS
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«YculieHHe NPensiTCTBHEM» HJIH PAJHONPHEM 3a
NpensiTCTBHEM 32 cUeT AH(PPAKIIHH PAHOBOJIH

IIpuem 3a npensTcTBUEM, B OOJIACTH TEHU OKa3bIBAETCS
BO3MOXKHBIM, [JIABHBIM 00pa3oMm, 3a cuer siBjieHus audpakimu PB.

JudppaxkunoHHoe ocnabnenue (WM, HHa4Ye, BEIHIHHA
MHOKHTEIIS] OCJIa0JIeHHsI PETISITCTBUEM IMOJIs CBOOOIHOTO Mpo-
CTPAHCTBa) 3aBUCUT OT [UIHHBI BOJNHBI, OT (JOPMBI U pa3MepoB
MPEISITCTBYSA, OT NPOTSDKEHHOCTH TPAcChl U PACIOIONKEHHS
MPEISITCTBYASL OTHOCUTENIPHO €€ Hadajla M KOHIA, OT 3JIEKTpU-
YECKHX MapaMeTpoB MOBEPXHOCTEH, yria AuUGpPakivd U Ip.
(hakxTOpOB.

IIpakTH4eCKH yCTAHOBJIEHO, YTO HaAWMEHbLIee ocnadie-
HH€ HCIBITHIBAIOT PAAHOBOJHBI, €CIM HA WX IyTH HAXOISITCS
MPEISITCTBUSA ¢ OCTPOKOHEYHBIMH BEPIIMHAMH, KOTOpBIE IIO
(hopMe TPUONUIKAIOTCS K KJIMHY W UMEIOT SKBHBAJICHTHBIH pa-
IUyC KPUBU3HBI, MEHBIINI paguyca nepBoi 30HbI PpeHens B
JIAHHOM TOYKE PATUOIMHHH.

Bausinue oTpakaouieii NOBepXHOCTH HA AHATPAMMY
HANpPaBJeHHOCTH AHTEHHbI

ITonsATHE O HanpaBJIEHHBIX CBOICTBAX aHTEHH U UX JUa-
rpaMMbl HAMpaBJI€HHOCTH pPAaCCMATPHUBAIOTCA B CIELMAIBHOM
pasjiene o0 TEXHUUECKHUX XapaKTePUCTHKAX aHTEHH.

Iloka numb cienyer OTMETUTb, YTO 3JIEKTPOMArHUTHOE
ToJIe JIFOOOTO M3y daTedisl, HOAHATOrO Ha/l 3eMieil Ha HEKOTOPYIO
BBICOTY h, U 1ake 1moJjie HEKOTOPOIi THITOTETHIECKON M30TPOITHOM
aHTEHHBI, KOTOpast B CBOOOIHOM MPOCTPAHCTBE H3ydayia Obl
PaBHOMEPHO BO BCEX HAIPABJIEHHUSX WIH (YTO TO XK€ CaMoe)
obnagana ObI CTPOro KPYroBOi AHATPaMMOM HaNpaBIeHHOCTH
(JIH) B mr0060#t MIIOCKOCTH, 3-3a Oau30Cmu K 3eMHOU nogepx-
HOCMU NpuObpemaion NPoCMPAHCMBEHHYIO UHMeppeperyu-
OHHYIO CIIPYKIYDY.

Ipu stom J[H 110600 anmennst 6 6epmuxaibHOl nioc-
KOCmu CmManoBUmMCsA MHO20]ENeCMKOBOH.
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Mnozonenecmxoeocms  Ouazpammvr  HANPAGIEHHOCHIU
000U anmennvl U3-3a UHMepgepeHyul nNpu OMpAdNCEHUU He
cnedyem nymams ¢ MHO20J1€NeCMKOBOCHbIO OCHOGHOM, cOOCH-
6ennoti /[H cnosxHOH, MHOTO3JIEMEHTHON peaibHON aHTEHHbI
(HampuMep, KOJUIMHEApHOH WJIM HanpaBJeHHOH), KOTopas OI-
penemnsieTcss CcaMOH 3JIEKTPOIMHAMMYECKOH CXEeMOH, camoit
KOHCTPYKLMEH peaNbHOH aHTEHHbI M HE 3aBHCUT OT BIIMSHHS
oTpaxkaroliell MOBEPXHOCTH. B cnpasounuxax no anwmennam
6ce20a npueooamces kouguaypayuu coocmeennvix J[H anmenn
npu ux pabore B CBOOOXHOM MPOCTPAHCTBE, T.€. 6e3 yuema
GIUSAHUSL 3eMITU.

Hexoropsie pacuerHbie (OPMyIIbl TEOPHH PACIpPOCTpa-
HEHUs PaJMOBOJIH NpuBeaeHs! B [Ipunoxxenun 1.

3. OcHoBHbBIE XaPAKTEPUCTHKH AHTEHH

3.1 Illonspu3alHOHHBIE CBOHCTBA

IIpexxne uyeM paccMaTpHBaTh HAPYTHE SJIEKTPUUYECKUE
XapaKTePUCTHKH AHTEHH, HEOOXOIMMO OCTAaHOBHTBLCS Ha OJi-
HOM M3 HX CBOWHCTB, KOTOPOE HE 3aBHCHT OT YacTOThI Mepena-
BAEMOTO CHIHAJIA, & ONPEeNseTCs TONBKO OPUEHTALEH dJIeMeH-
TOB aHTEHHBI B IIPOCTPAHCTBE. Peub uner 0 crnocoOHOCTH aHTEeHH
nepenasarh U (COTJIACHO MPUHLMNY OOpaTUMOCTH) NPHHHMATh
BEPTHKAIBHO - HJIH TOPU30HTAIBHO-TONISIPU3OBAHHBIE BOJIHBI,
T.€. O NONAPUSAYUOHHBIX CEOICMBAX AHMEHH.

YacTOTHO-HE3aBUCUMBIM CBOMCTBOM aHTEHH, KOTOPOE
ompezensercss TOJbKO MPOCTPAHCTBEHHONW OpHEHTAaLued HX
3JIEMEHTOB (BHOPATOPOB), SIBJSIETCSI MOJISIPU3ALINS.

Bepmuxanvno-nonapu3zoeannsie 801HbI UNYYAIOMCA U
HPUHUMAIOMCSL. AHMEHHAMU C 8ePMUKANLHBIM PACNONONICEHUEM
8UOPAMOPOB, A 20PUOHMAILHO — NONAPUBOEAHHBIE ~-AHMEHHAMU
C 20PUBOHMATLHBIM PACHONONCEHUEM BUOPAMOPOS.
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3.2 CpoiicTBa HAMPABJIEHHOCTH AHTEHH

JIpyTiuM OCHOBHBIM CBOMCTBOM JIFOOOI aHTEHHBI SIBJISETCS
CBOWCTBO HAaINpaBJIEHHOCTU €€ H3JIyYeHUs U MpUeMa, a COOT-
BETCTBYIOILEH 5TOMY CBOMCTBY OCHOBHOM 3JIEKTPUUYECKOH Xapak-
TEPUCTUKON CITyXKUT OUASPAMMA HANPAGTIEHHOCHIU AHMEHHDYI.

CsoiicTBa HaNpaBIEHHOCTH AaHTEHHbI yJOOOHee pac-
CMaTpHBaTh Ha MpUMepe ee paboThl B pexxume npuema (He 3a-
ObIBast O MPUHIMIIE OOPATUMOCTH).

Crenyer cpa3sy OTMETHTb, YTO BCCHAINPABJICHHbIC WIIH,
9TO TO K€, abCONIOTHO HEHANpaBlieHHbIE (U30MpPONHbIE) aH-
TEHHBI, OJIMHAKOBO NMPHUHUMAIOIINE CUTHAJbI CO BCEX HallpaB-
JICHUH, B IIPUPOJIE HE CyllecTBYIOT. HanpaBneHHOCTh CBOMCT-
BEHHa 000! pearbHO aHTeHHE, HO B HaUMEHbIIEll CTeNneH:
OHA CBOWCTBEHHAa NPOCTEHINEH AaHTEHHE - CUMMEMPUUYHOMY
subpamopy (Ounonio), COCTOSIEMY W3 ABYX HPSIMOIMHEHHBIX
MPOBOJHUKOB OIMHAKOBOH IIMHBI, Pa3felIeHHbIX HEOOIbIINM
3a30pOM.

Jnsa npueMa BepPTHKAJIBHO-MOJSPU30BAHHON  BOJIHBI
BuOparop (kKak y)k€ YKas3bIBaJOCh B TPEIbIAYINEM pa3lelie)
JIOJDKEH PAcIoNaraThCsi BEPTHUKAJIBHO. IIpu 3TOM OTKyZa Ol
(mox xakum Obl yriioM-a3uMyTOM) HH mpuiia PB B ropuszon-
TAIPHOH  (a3sMMyTaJbHOH) MIockocTH (HasbBaemod H-
wiockocTeio), I/IC Ha 3aKUMax MPHHUMAKOIIErO AUMONs Oy-
ZIET OIHOM U TOM Ke.

To ecTb GepmuxanvHviii OuUnONL 6 2OPU3OHMANLHOU
nmnockocmu (H-nrockocmu) nanpasnennvimu ceoiicmeamu He
o6aaoaem. TONBKO 1O STOMY MPU3HAKY (10 HEHATIPABJIEHHOCTH B
H-mockocTy) BepTHKANBHBIA TUIONb HA3BIBAETCS HEHANPAG-
JIEHHOT QHMENHOU.

3.3 IlnarpaMMbl HANPABJIEHHOCTH AHTEHH
OCHOBHOI XapakTepUCTHKON HaIIPaBJIEHHbIX CBOWCTB
aHTEHHBI ABJISIETCS €€ JUarpaMMa HanpaBJI€HHOCTH.
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Huacpammoii  nanpaenennocmu anteHHbl (B JaHHOM
clly4ae npuemHoil, C y4eTOM CIeJIaHHON oroBopku o0 obpartu-
MOCTH) Ha3bIBaeTCsl HarjsigHoe (rpaduueckoe) m3o0pakeHHe
3aBHCUMOCTH U3MepsieMol Ha BbIxoze 5Toii anTeHHb DJIC oT
yIia MpUXOoAa BOJHBI B PACCMATPUBAEMOIl IUIOCKOCTH IO OT-
HOIIEHUIO K MAKCHMAaJIBHOMY H3MEPEHHOMY B STOH IIOCKOCTH
3HaueHnro JJIC, KOTopoe MPUHUMAETCS 33 SIHHHLLY.

Otcuer yrna npuxona PB Bemercs mpu 3TOM OT Ha-
npasieHus npuema MakcumanbHoi JJIC. Takas nuarpamma
HamnpaByiieHHoctd ([IH) Hocur HasBaHue Hopmuposannoi J[H
o 3/IC (uu no nostio) B TMHEWHOM MaciuTade.

B karanorax aHTeHH NPHUBOISATCS TOJBKO MX HOPMHpPO-
BanHble J[H orhenbHO B ropusoHTanbHOW mockoctu (H-
IUIOCKOCTH) W OTAENBHO B BepTHKaNbHOH miockoctu (E-
IUIOCKOCTH), & ISl HEHATIPABJICHHBIX aHTEHH - TOJIbKO B BEPTH-
KaJIbHOM IIOCKOCTH, HO MHOTA OHH H300PaXKAKOTCS HA OHOM
PHUCYHKE Pa3HbIMH L[BETAMH WMJIM PA3HBIMH JIMHUSIMH (Hampu-
Mep, CIUIOLTHBIMU M MY HKTHPHBIMH).

Te u npyrue TH (8 H-munockoctu u B E-myiockoct) MoryT
u300paxkaThCsi (M MPAKTUYECKH OJMHAKOBO YacTO) B MOJISIPHOMN
WJIH B TIPSIMOY TOJIbHOM (ZIEKapTOBOI) CHCTEME KOOPIHMHAT.

Hamnpumep, Bnonxe oueBuano, uyro JIH ynomsiHyTOrO
BbIILIE BEPTUKAJIbHOrO Aunoisd B H-MiockocTw B moJsipHOM
CHCTeMe KOOPIHHAT OyaeT m300paxkaThCsi B BULE OKPY KHOCTH
pamuyca r=1 C LEHTPOM, COBNAJAIOLINM C CEPEAMHON OCHU
BuOpaTopa, a B MNpPSIMOYTOJIBHOH CHCTEME KOOPAMHAT, IJe
asumyTasbHbie yruisl 0T 0° mo 360° wiu 180° oTkiagbIBatOTCS
10 TOPU30HTAJIBHON OCH - B BUJE MPSIMON JIMHHY, MPOBEAECHHON
MapauleSIbHO STOH OCH, TOXKE Ha PacCTOSHUU a=l. A rumoreTu-
yeckas (MOeasnbHas) M30TPOIHAsl (BCEHANPABJICHHAs1) aHTCHHA
TOYHO TaKHe ke, IPUUEM, COBEPLICHHO OIUHAKOBBIE IIOJISIPHBIE»
U «TpsIMOyToJibHbIe» HopMmupoBaHHble /IH mmena Ob1 B obenx
mwiockoctsix (E u H).
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OueBuaHO Takxke, 4TO HOpMupoBaHHBIE JIH peanbHbIX
aHTEHH, KOTOpble 00Jafal0T HANPABICHHOCTBIO TOJBKO B TOM
WM MHOW TUIOCKOCTH (MM OJHOBPEMEHHO B O0EMX IIOCKO-
crax E u H), Bcerna OynyT uMerh no KpaiiHel mMepe OfuH pa-
Iy c-BekTop muHOU r=1 (mpu nossipHoM uzobpaxkenun {H)
WK IO KpaliHel Mepe OfHO paccrosiHue a=1 (mpu ee nexapTo-
BOM H300pa’ke€HHH), COOTBETCTBYIOLINE HAMPABICHUSAM (yriiaMm
MEeCTa HJI a3MMYTaJIbHBIM YTJIaM) HAIy YIlero npremMa.

ITo cpaBHEHHIO C CHUMMETPHYHBIM BHOPAaTOPOM, KOTO-
pbIH, KaK y>K€ OTMEUAJIOCh, B ILUIOCKOCTH, NMEPIEHAUKYJIIPHON
€ro OCH, SBJIAETCA HEHANPaBJICHHON aHTEHHO! U MHOT/Ia Ha3bl-
BaeTCsi anmenHoil ¢ Kkpy206oii J[H, ropazno Gonee BHICOKOH Ha-
IPaBJICHHOCTBIO, pu4eM B o0enx miockoctsix E u H, obnana-
IOT QHTEHHBI TUMA «BOJHOBOW KaHAM». DTU aHTEHHBI COCTOST
U3 IBYX WK OOJIBIIEro 4YUClia CUMMETPHYHBIX BHOPATOPOB,
PACTIONOXKEHHBIX B OAHOM MockocTd. OnuH U3 BUOpaTopoB (K
KOTOPOMY MOAKIIOYAaeTcss (uaep aHTEHHbI) SBJSETCS IOJy-
BOJIHOBBIM JUISl OHON M3 4acTOT pabo4ero quana3oHa aHTE€HHBL
Takue aHTEHHBI XOPOLIO MPUHUMAIOT CUTHAJIBI CBOETO JTHAIa30-
Ha B IpeeNnax CPaBHUTENBHO HEOOJNBLIONO MPOCTPAHCTBEHHOIO
yria U 10CTaTOYHO 3((HEKTUBHO OCIAOIISIOT HEHYKHbIE OTpa-
JKEHHBIE CHUTHAJIbL, & TAKXe TMOMEXH, NPUXOMAIIHEe C APYTHUX
HalpaBJIeHUH, OTJIMYAIOIIMXCS OT HANpaBJieHWs NPUXOna
OCHOBHOT'O TMOJIE3HOTO cHurHajma. A Oyaydyd NepenaroliuMu,
TaKHe€ AaHTEHHbl Kak Obl KOHLEHTPUPYIOT U3JIy4YaeMyko
SHEpPrHI0 CHUTHAjJa B TMpefeNnax TOro K€ TEJIECHOro yria
B HY’KHOM HATIPaBJICHUH.

JuarpaMMbl HamnpaBIEHHOCTH TaKUX aHTEHH MHOTOJIe-
IIECTKOBBIE. KPOME OCHOBHOrO (IJIABHOIO) JIEMECTKa, OHHU
HMEIOT HECKOJBKO OOKOBBIX U 33/IHUX JIENIECTKOB, B 3aBUCHMO-
CTH OT 4Yucyia BUOPATOPOB, U SABJISIOTCS HAMOOJIEE HATISIAHBIMA
1 yROOHBIMU IJIs1 WUTFOCTPALIMM U YHCJIOBOM OLIEHKM HArpaB-
JIEHHBIX CBOWCTB aHTEHH.
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3.4 DekTpHYECKHE MAPAMETPbI AHTEHH

341 IHapamemps nanpaéileHHocmu

JIist YMcnoBO¥ OLIEHKU HANPABJICHHOCTH CITy>KAT MOHSTUS
00 yene pacmeopa enaenoco nenecmra /[H (unu o upune JTH)
u 00 ypoensx 60ko6vix u 3a0nux nenecmkog J[H.

Yenom pacmeopa anasnozo nenecmra /[H Ha3biBaeTcs
yroj, Ha rpanunax koroporo JJIC Ha BbIXOAE NpPUEMHOMN
AHTEHHBl YMEHBIIAETCS] IO YPOBHA (IO OTHOCUTENBHOTO 3Ha-
4yeHus1), paBHoro 0,707 OT MakCHMaJbHOW BEJIMYUHbI, TIPUHS-
Tot 3a 1. 910 oTHOCHTCS K JIH mo mostro.

Yeon pacmeopa 2nasnozo nenecmra J[H no mownocmu
- 3TO TaKOH YTOJ, Ha IPaHHULIAX KOTOPOTrO MOIIHOCTH, BBbIIE-
JsieMasl B COTTIaCOBAHHOW Harpyske, MOAKIIOYEHHON K BBIXOAY
AHTEHHBI, YMEHbIIaeTCs A0 YpoBHA 0,5 MO OTHOIIEHUIO K MaKCH-
MaJIbHOHM MOIIHOCTH, NpuHATOM 32 1. To ecTh B JaHHOM ciy4ae
MBI OIIPEAEIsIeM Yrol pacTBopa IaBHOro Jenectka JIH anTeHHbI
IO TIOJIOBUHHOH MomHocTH (Tipu ocnabnenuu Ha 3 ab).

VYTl pacTBOpa INIaBHBIX JIEIECTKOB AWarpaMM Harpas-
JIEHHOCTH OHOM M TOM K€ aHTEHHBI IO MOJII0 U 1O MOITHOCTH
onuHakoBbl. IloaToMy, roeopss o0 yrie pacrBopa TJIaBHOTO
nenectka /IH anTeHHBI, MOAPa3yMeBarOT OAUH U TOT K€ YIOJI,
B mpenenax (Ha rpaHuuax) koroporo DJIC Ha pasOMKHYTBIX
3aKMMax NPUEMHOH aHTEeHHBI (MM HaNpsDKeHHe Ha €€ COorvia-
COBaHHOM Harpy3ke) CHuxaercsi 10 yposHs 0,707, a MOLITHOCTb
B Harpys3ke-10 ypoBHs 0,5.

Ilpumeyanue: Unorpa nox yrinom pacresopa IH noapazyme-
BAIOT APYToH yroi, a UMEHHO TOT, Ha I'PaHUIAX KOTOPOTO ITIaBHBIN
aenectok JIH ymenbmaercs a0 vy, Takoit mapamerp JIH anTeHHBI
HA3bIBACTCS V2TIOM PACMEOpPA 2IAGHO20 JNeNnecmKkd no «Hyiamy. B
HAIIEM MPUMEPE VIO PACTBOPA MO «HyIsiM» paBeH 60°.

Uem MeHbIIE yIiibl B 00€HX IUIOCKOCTSIX O U O, TEM
BBIIIE (JIydlle) HAaMpaBjIeHHbIE CBOHCTBA aHTeHH. HampasneH-
HocTb (H u E) aHTeHHBI «BOJIHOBOI KaHaT» MOBBIIIAETCS HE C
yBEJIMYEHUEM UUCJIA €€ TACCUBHBIX BUOPATOPOB (IUPEKTOPOB),
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a C yUIMHEHUEM CaMOW aHTEHHBI. A ee JUIMHA OT 4YHciia BUOpa-
TOPOB 3aBUCHT JIUIIb KOCBEHHO.

JpyrumMy napameTpaMu HAIpaBJIEHHOCTH aHTEHHBI SIB-
JSIIOTCS YPOBHU 6OKOBbIX U 3a0HUX enecmkos ee JTH.

OTH YPOBHH B MPOLIECCE U3MEPEHHUs (CHATHS) JHarpaMmbl
HanpaBJIEHHOCTU (KOTOPOE BCEraa BBIMONHAETCS B JabopaTop-
HBIX YCJIOBHSIX, B CIIELMAIBHO OOOPYZOBAaHHOM IOMEINEHHH)
OMPENeISIIOTCS KaK OTHOLICHHsS MAaKCUMAJIbHOTO 3HaYeHHUs
OJC cooTBercTByrOIIErO NieniecTka (DOKOBOTO HMIJTH 3aTHETO) K
MakcUMajIbHOMY 3HaueHHo DJIC riaBHOro jenecTka aHTeHHBI.
A Tpu yXe UMEIIUXCA AuarpaMMax OHH MPOCTO MPOYUTHI-
BAIOTCA MO OUU(POBAHHBIM KOHLIEHTPUYECKUM OKPY KHOCTSIM
JIH B nonsipHO# cUCTeMe KOOPAMHAT WM MO OLH(POBAHHBIM
ropuzoHTamsiM JIH B mpsMOyronpHOR cucTeMe KOOpPAHHAT
B JINHEHHOM WM B JIOTapupMHUECKOM MaciiTade.

B Hamewm ciy4ae 5TH ypOBHH, Hanmpumep, B JMHEHHOM
MacuTade CiaeayLme:

-IByX MepBbIX OOKOBBIX JienecTkoB: 0,45-mo momo u
0,2-110 MOIITHOCTH,

-IIByX BTOPbIX OOKOBBIX JjienecTkoB: 0,22-m0 MO0 U
0,05-1m0 MoIHOCTH;

-IByX TPeThbUX OOKOBBbIX JenecTkos: 0,32-mo Mmoo u
0,1-mo MOITHOCTH;

-3axHero jemnectka: 0,38-no momo u 0,14-110 MOIIHOCTH.

B Tabnuiax TeXHHYECKHMX NAHHBIX COOTHOIIECHHE MEX-
Iy YPOBHSIMH T'JIABHOTO W 33/IHETO JICTIECTKOB HAIpPAaBJIEHHbBIX
AHTEHH BCETrZa BbIpakaeTcs B aenudenax u OObIYHO Ha3bIBAET-
Csl 3AIUTHOE OTHOIIEHHE)» MJIH KOTHOIIEHHE BIIepe/Ha3am.

342 Bxoonoe conpomugiienue anmemnnol

CrenyomuM OCHOBHBIM MapaMeTPOM aHTEHHBI SIBJISIETCS
ee 6xo0Hoe conpomuenenue (umneoanc). BxogHoe CONMpOTHB-
neHue (Zyy)-3TO OTHOLIEHHE HANPSDKEHHsI K TOKY Ha BXOJE aH-
TEHHBIL. Zyy SIBJISIETCSA KOMIUIEKCHOH BEJINYHMHOM:
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ZBX :RBX +1XBX b

rae Ry - akTuBHAs cOCTaBIsIOmAs, a Xy - PEAKTHBHAS
COCTaBJISAIOINAS] €MKOCTHOT'O WJIM UHYy KTUBHOTO XapakKTepa.

Otmaua MOLIHOCTH U3 NMPHUEMHON aHTEHHBI B HATPY3KY
(Hampumep, B GUAEPHYIO JIMHUIO) 3aBUCHT OT COOTHOLIEHHS
MEXy BXOIHBIM CONPOTHBJIEHUEM HArPy3KU M BXOAHBIM CO-
NPOTUBJIEHHEM AHTEHHbI, KOTOPOE B JAHHOM CJlydae paccMaTpH-
BAETCs KaK BHYTPEHHEE CONPOTUBIICHUE UCTOYHHKA CUTHAA.

IIpu HEM3MEHHBIX pa3Mepax aHTEHHBI, HAPUMEP, CHM-
METPUYHOrO BUOPATOpa, €€ BXOAHOE CONPOTUBIICHHE 3aBUCUT
OT 4acTOTh! (AJIMHBI BOJHBI), & IPU HEU3MEHHON HacToTre (1m-
HE BOJIHBI) -OT Pa3MEPOB AHTEHHBI.

HaunGonee 4acTo mpuMeHseMble aHTEHHBI U1 PAIHO-
CUCTE€M OXPaHHOH CHrHAJNM3alMU OONANal0T, Kak MPaBUIo,
BEPTHKAJIBHON MOJIIpU3aLMeN, BXOAHBIM CONpPOTHBiIeHUuEM 50
Owm, nuana3oHOM pabouHX 4acTOT B HECKOJIBKO AecATKOB MI L.

3.4.3 Kosppuyuenm cmoauei e6onnu
AHmMeHH bl

OnHuUM H3 OCHOBHBIX MMApPaMETPOB JIOOOW AHTEHHBI,
XapaKTepU3YyIOIUM KayeCTBO €€ COIJIACOBAHMS C Harpy3Koil
(c ¢unepHoit nunueii) ssisiercs KCB, kotopseiii 0ObIMHO
NPUBOJUTCS B MACMOPTe aHTeHHbl. MHOrMa B macnoprax yka-
3bIBaeTCss oOpaTHasi BeNWYHMHA, HasbiBaeMasi koddduumeHToM
Oeryweit Boaubl. KBB=1/KCB. DOtu koaddunmentsr onpene-
JSIIOT  COOTHOLIEHHE MEXAY BXOAHBIM CONPOTHBIIEHHEM
AHTEHHbl TIPU PE3OHAHCE M BOJHOBBIM COIPOTHBICHUEM
bunepHoi MUHUM.

ITo dpopmyne KCB ompenessieTcss Kak OTHOLICHHE CyM-
MBI HANIPSDKEHUH NMPSIMON U OTPA’KEHHOM BOJIHBI K UX Pa3HHULIE.
Takum obpazoM, B upeasbHOM ciy4ae (T.€. IPHU IOJHOM CO-
rnacosann) KCB=KbB=1. Benuunna KCB aHTeHHBI BCcerna
Oosblile WM paBHA eNMHUIE M, cCOOTBeTCTBeHHO, KBB aHTeH-
HBbI BCETZ1a MEHBLIIE WIN PaBEH €IHHULIE.
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WHbiMn cnosamu, npy KCB=1 MOLHOCTb, NOABEAEHHAs
OT nepefaTyukKa K aHTEHHe, MOMHOCTbIO 6blna M3nyyeHa B
3mp. PeXvm MONHOrO COrnacoBaHUA aHTEHHbl C UAepHON
NHWEN Ha3bIBAeTCA PEXXMMOM GEryLelt BOSHbI.

Mpn KCB=1 notepu curHana coctasndwot 0%, npu
KCB=1,5 - 3%, npu KCB=2 - 11%, npn KCB=5 - 44%, npu
KCB=10 - 70%.

CornacoBaHue aHTeHHbI C MAEpOM cumTaeTcs yoBe-
TBOpUTENbHBbIM, ecnn KCB <2,0, 1 Npu3HaeTca Xopowwnm npu
KCB<1,5.

YuyeT 3TOro napameTpa BaXKeH He TOMbKO Npu pasBepTbl-
BaHWN PajMOCUCTEMbI, HO W MPW OCYLLECTB/IEHUN KOHTPONSA
TEXHUYECKOr0 COCTOSHMA aHTEHHO-(MAEPHOro YCTPOMCTBA U
NpOBEPKM ero UCNpPaBHOCTY B NpOLecce aKcnayatauun. B page
C/lyyaeB A1 TOro, 4TOObl Y6€eAUTLCA B UCMPaBHOCTU aHTEHHO-
(hVaepHOro YCTPOIACTBA, He JEMOHTUPYS aHTEHHO-MaYTOBOE CO-
Opy>keHue, foctatouHo umepnTe KCB Ha HuHeM KoHLe dhunaepa
1 CPaBHWTb €ro CO 3HAYEHNEM 3TOT0 KOA((ULIMEHT], N3MEPEHHbBIM
B TOW >Xe TOUYKe TpakTa eLle npu pasBepTbiBaHUM paguocucTe-
Mbl 1 3a(hMKCUPOBAHHbLIM B TEXHWYECKON JOKYMEHTaLWN.
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B TOXe BpeMsi HEOOXOIMUMO YUYHTBHIBATH, YTO MPU H3MeE-
pernn KCB Ha koakcHanbHBIX KabelsiX, OOJIafaroiX BBICOKIM
3aTyXaHWeM, MOIYT BO3HHKATh CHTyallWd KOTJa YpPOBEHb
OTPaXEHHOTO CHTHaja JOCTATOYHO CHJIbHO OcjiabeBaeT u3-3a
MoTepb B Kabeje W UCMOJb3yeMbIii M3MEPHUTENbHBIH HHCTPY-
MeHT nokasbiBaeT KCB, Oim3kuii k enunnne. B manHoM ciydae
HEOOXOOMMO HACTPOWKY aHTEHHO-(OHOEPHOTO YCTPOWCTBA
MIPOU3BOAUTH C U3MEPEHUSIMU Ha OOOMX KOHIIaX KabeJs.

3.4.4 Kosppuyuenm ycunenun anmennst

VYcuneHue aHTEHHBI CBSI3aHO CO CBOWCTBAMHU €€ HaIpas-
JIEHHOCTH, TOCTHUIA€MO#1 €€ KOHCTPYKTHBHBIMH OCOOCHHOCTSIMH.

Ilpu BBIOOpE aHTEHH cleayeT OOpaTHTh BHHMAaHHE Ha
TO, 4TO KO3 (PULIMEHT YCHIICHHSI aHTEHHbBI MOKET IPHBOJUTHCS
B pasni4HbIX enunnmax: dBi (nbu) wmm B dBd (nbx).

B emununax dBi usMmepsieTcsi yCHIIEHHE aHTEHHBI IO
OTHOILUEHHUIO K M30TPOIHOMY H3JIyHaTel0, MPEACTABIIOMEMY
BOOOpakaeMyr0 MACAIbHYIO TOUYEUHYIO BCEHANPABJIECHHYIO aH-
teHHy ¢ KIIJI paBubiM 100%. Ecnu B macropre aHTEHHbI €A1~
HHLA U3MEPEeHNs YCIJICHNUs aHT€HHbI HE OrOBOPEHA CIelHallb-
HO, 3HAYUT NPHUBEICHHBIH KOp(UIMEHT yCHIeHHs yKa3aH B
5TON CUCTEME U3MEPEHHUI.

B emununax dBd u3mepsieTcss yCHI€HHE aHTEHHBI IO
OTHOLIEHHUIO K MOJIyBOJHOBOMY BHOpaTOpy, pa3MEIIEHHOMY B
cBobonHom mpoctpancree. Koadduument HampasneHHOrO
neiictsusi, n3MepsieMblii B dBd, Bcerna menbie ko3dduimenTa
HaMpaBJIEHHOTO JeicTBusl, n3mepsiemoro B dBi, Ha ¢ukcupo-
BaHHYIO BEJIMYMHY, paBHyo 2,15 ab.

3.4.5 Kos¢popuyuenm nanpasnennozo
deilicmeusn

B TexHHuYeCKOW NHMTEpaType HAIpaBJIECHHBIE CBOICTBA
AHTEHH WHOTJA XapakTepU3YIOT T. Ha3. Ko3guyuenmom Ha-
npasnenno2o oeticmeus (KHJI).
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KHJI xapakTepusyeT «TE€OPETUYECKHH» BBLIUIPBHIL B
MOIITHOCTY CHUTHAJa Ha BBIXOZ€ PEalbHON aHTEHHBI TOJNBKO 3a
CUeT ee HAMPABJIEHHbIX CBOWCTB, T.e. 0e3 y4era IoTepb, IpudeM
[0 OTHOLIEHWIO HE K AMIIONIO, a K H30TPONHON aHTEHHE, U
MPUBOAUTCS B IMHEHHOM MaciuTabe (B «pazax»).

3.5 Haubosnee pacnpocTpaHeHHbIe THNbI AHTEHH,
NpHMeHsieMble B PAJHOKAHAJIBHBLIX CHCTEMAX Mepejayuu
H3BeIeHUH

3.5.1 Anmenno 6asoevie KodluHneapuvie ¢
nociaeooeamenvnuvim numanuem ANLI A-1000MV1,
A-300MV, A-300MU, A-200MU

Bce BblllleyKa3aHHbIE AHTEHHBI COCTOSIT U3 HECKOJIBKUX
U3JIyYaroIUX 3JIEMEHTOB JJIMHOM 10 5/8A mnw mo 5/8\ + 1/4A.

Usnyyaroiine 31eMeHTHl COSOUHSIOTCS MeKIay coOoi
MOCJIENOBATENBHO Yepe3 (PasOCABUTAIOLIIE IPOCCEIH, KOTOPBIE
KOMIIEHCUDPYIOT «OTpHULATebHbIe» Habern (pasel TOka B aH-
tenre B 135° (3/81), HO CAMH PAKTHYECKH HE H3TYHYaIOT.

Brnarogapst 5ToMy Bce JIEMEHTBHI KaXKIOHW U3 TaKUX aH-
TeHH wu3ny4yaoT cuH(asno, mmpuHa [IH antennet B E-
IUIOCKOCTH (YTOJI PacTBOpA IJIABHOTO JIETIECTKA) PE3KO Cy>KaeTcs,
a YroJ BO3BBILICHUS] MAKCUMYMa HM3JIy4EHUsI HaJl TOPU3OHTOM,
Ha3bIBAEMbIH B TEXHUUECKUX JAHHBIX aHTEHH Ye/IOM U3YYEHUS,
yMeHbIIAEeTCsl pakTuiecku a0 0°.

C 1enpr0 CHWKEHHsI aKTUBHBIX [IOTEPh B aHTEHHE BCE €€
U3Jydaromuye 1 Gpasupyroue SJeMEHTbl U3TOTOBJIEHbI U3 Bbl-
COKONPOBOJSAIIEI METHON NPOBOJIOKU JUAMETPOM OKOJIO 3 MM.

Hecymell koOHCTpyKuu€ll aHTEHHBI CIy>KMT BBICOKO-
npovHblil Kopnyc (HeHaja) W3 MHOrocjioiHoro ¢ubepriaca,
COCTOSIIIIUN M3 OJHOM MJIM HECKOJBKHX CEKIUH, OCHAILEHHBIX
coenuHUTENbHBIMH My(ramu. Kopmyc HajexHO 3alnuiiaer
YCTAHOBJIEHHYI0 AaHTEHHY OT aTMOC(hepHbIXx BO3IEHCTBUH
U BETPOBOIl HArpy3KH, a B Pa3oOpaHHOM BHME €ro CeKLUH
CJIy’KaT KOHTEHHepaMu JJisl TPAHCTIOPTHPOBKU.
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AHTEHHBI TOCTaBISIOTCS HACTPOEHHBIMH HAa HIDKHHE
JaCTOTHI CBOMX JIMANAa30HOB, OHAKO, X MepecTpoiika Ha Oonee
BBICOKHME YacTOTbl He TpeOyeT crenuaibHOro o0opynoBaHwus,
T.K. OCYILECTBIIIETCS IPOCTBIM YKOPOYSHHEM BCEX M3JTyHarOLIHX
3/1€MEeHTOB (KpOMe NMpPOTHUBOBECOB) B COOTBETCTBHU C NpHIIa-
raeMbIMHU OAPOOHBIMH HHCTPYKLIMSIMU IO HACTPOHKE U cOOpKe U
KapTOYKaMH Pa3sMepOB.

B koMmiexT mocTtaBKH BXOOAT CHEHHAJIbHBIC KIIHOYH
IUIL COeMHEHUs OSJEMEHTOB AaHTEHHbl M CeKLMil Kopmyca,
a TAKXKE KPENEeXK i1 YCTAHOBKU aHTCHHBI HA MayvTy.

JlaHHBIE aHTEHHBI, WM CXOXHUE C HUMH MO XapaKTepu-
CTUKaM, PCKOMECHAYIOTCA AJid YCTAHOBKH HAa NMyHKTaxX LEHTpa-
JIM30BaHHOM OXPAaHBbI.

CaeneHwsi, HeOOXOIUMbIE UL HACTPOHKHU BbILIEYKa3aH-
HBIX aHTEHH, puBeeHb! B [Ipunoxenuu 2.

Texuuueckue xapakmepucmuxu 0a308b1X AHMEHH

Tun aHTeHHBI ANLI ANLI ANLI ANLI
A-1000 A-300 A-300 A-200
MV1 MV MU MU
nexrpoanHa- Konmu- | Kommune- | Komnune- | Komnune-
Muueckas cxema | Heap- | apnas, GP | apnas, GP | apnas, GP
Has, GP
Onextpuueckas | (3>5/8) | (1/4+2>5/ | (6>5/8) 4 | (3>5/8) A
JUITAHA A 8) A
Juanason vac- 150-174 | 150-174 | 405-500 | 405-500
TOT MI'g MI'g MI'n MI'g
Mmrie nanc 50 Om 50 Om 50 Om 50 Om
JIH B H- Kpyro- | Kpyrosas | Kpyrosas | Kpyrosas
IIOCKOCTH Bast
IMupuna IH B
E-mockocTa 1o 20° 25° 18° 23°
yposHio -3 dB
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Tun aHTeHHDBI ANLI ANLI ANLI ANLI
A-1000 A-300 A-300 A-200
MV1 MV MU MU

Pa6ouas momnoca
qacToT 4 MI'y 4 MI' 13 MI'g 13 MI'u
mpu KCB<1,5:1 | 2,7MI'u | 2,7 MI'u 8 MI'y 8 MI'y
mpu KCB<1,3:1
Koaddurment 8.5 dBi1 6,5 dBi 10,0 dBi 7,8 dBi1

YCHIICHUS 6,35dBd | 4,35dBd | 7,85dBd | 5,65 dBd
Makc. momHOocTh| 200 Br 200 Br 200 Br 200 Br
JnuHa 5200 mm | 3600 MM | 3600 mm 1800 mm
Bec 2,6 xr 2,2 Xr 2,2 kT 1,3 kr
Betposas 140 km/a | 150 km/a | 150 km/a | 160 xm/a
Harpyska

Pazpém S0O-239 | S0O-239 S0O-239 S0O-239

Juamerp maursr | 30-70 mm | 30-70 mm | 30-70 mm | 30-70 MM

3.5.2 AumenHbl 0ODBEKMOBHle HEeHANPAs-
aAennve GP 3-E, CX 164 U, CX-455

Bce mpennaraeMbie MOZENM @aHTEHH MO UX KOHCTPYKTHB-
HOMY KCIIOJJHEHHIO PAcCUMTAHbl HA YCTAHOBKY Ha BEPIIHHAX
aHTEHHBIX MAuT U NpU 3TOM obecneunBaroT kpyrosele JIH npu
CpaBHUTEJBHO HEOONBIINX yriiax m3nydeHus B E-miockoctu u
HeBbICOKMX KY. JTO HECKOJNIbKO OrpaHWYMBAET, XOTSA U HE WC-
KJIFOUaeT, IPUMEHEHUE TaKHX aHTEHH U B KayecTBe 0a30BBIX.

He uckmouarorcst 1 OOKOBBIE KPETJICHUSI 3THX aHTEHH
K MauTaM WM CT€HaM 3[JaHUH NpU NOMOLIM CHEeHaIbHBIX
KPOHILITEHHOB (B KOMIUIEKTBI IOCTABKH HE BXOISAT), €CJIH JO-
nyctumbl «mpoBaisd JIH B mmockoctu H (co ctopoHbl MayuTh
WM cTeHbl) Ha 2-3 wiun Oonee neuuben. 3aTo B KHE3aKPBITHIX)
HanpaBJieHUsX (MauTOW WM CTEHOH) MOXeT ObITb MOJy4YeH
BBIMIPBII Ha 2-3 b 3a c4eT OTpakeHUi.

brnaronaps 3a3eMJICHHIO Y3JIOB MUTAHUS U U3JTy4a0IHX
3JIEMEHTOB aHTEHH IO MIOCTOSHHOMY TOKY U IPH YCJIOBHH XOPOLIO
3a3eMIIeHHbIX Ma4T obecnieunBaercs 3ammra AT or cratuue-
CKOTO 3JIEKTPHYECTBAa M pa3psfoB 0e3 CreluaNbHbIX IPO303a-
IIUTHBIX YCTPOUCTB.
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Anrenns! CX164U u CX455 ¢ BCTpOEGHHBIMH B UX KOp-
Iyca raMMa-COIJIACOBATENSIMH SIBJISIIOTCS «Y3KOIOJIOCHBIMI
MOZIEIIMH [IByX MIMPOKONOJOCHBIX KOHCTPYKTHBHBIX PSIIOB
CX 2m u CX 70cm, HacTpo¥ika KOTOPBIX Ha MX pabodHe Mojo-
CBI YaCTOT IPOU3BOMUTCS HA 3aBOJIE.

Antenna GP3-E umeer TeneckOnmu4eckyro KOHCTPYK-
IIMI0 M MOXET HACTPaMBAThCS HENOCPEICTBEHHO IONb30BaTe-
JIeM B COOTBETCTBUM C NpPHJIaraeMoi MHCTPYKIHEH U KapTou-
KaMH HacTpoiku. YacToTa HaCTPOHKH YTOYHSETCS TPH MOMOIIN
KCB-metpa (SWR-meter).

CaeneHs1, HeOOXORMMBbIE [T HACTPOMKH BbIIIEYKa3aHHbIX
aHTEeHH, npuBeneHs! B [Ipunoxennn 3.

Texnuuecxue xapakmepucmuku 00beKmoguix HEeHANnpAaeleHHblX

aHmeHH
THn aHTEeHHBbI GP 3-E CX 164U CX 455
DeKTPOAHHAMI- Ground Coaxial Coaxial
4yecKas cxema Plane (GP) J-Pole J-Pole
DnexTpHUecKast 5/8 4 3/4 4 3/4 4
JUTHHA
Jlnamna3oH 4acTot 135-175 164-168 455-470
MI'g MIg MI'u
(c Hacrpoii-
KOiA)
HWmnenanc 50 Om 50 Om 50 Om
JH B H-mockoctu | Kpyrosas | Kpyrosas Kpyrosas
Iupuna JTH B E- 67° 68° 60°
ILUIOCKOCTH T10
ypoBHio -3 dB
Vo u3nydeHus 18° 6’ 6"
Pabouast mosoca 9,8 MI'g
4acToOT npu Fo = 83 MIu 35MI'u
mpu KCB<2,1:1 167 MI'n 4,8 MI'u 17 MI'u
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Tun aHTeHHBbI GP 3-E CX 164U CX 455

mpu KCB<1,5:1 u KCB =
1,05

Koa¢ppurment 3,65 dBi 4,15 dBi 4,15 dBi
yCHJICHUSI 1,5 dBd 2,0 dBd 2,0 dBd
Makc. MOIIHOCTh 200 Bt 250 Bt 200 Bt
JnHa 1480 mm 1430 mm 580 MM
Bec 570r 1,0 kr 450 r
BerpoBasi Harpy3ka [ 150 km/4 180 km/u 180 xm/u
Pa3zpém SO-239 SO-239 N-ruesno
JuamMeTp MauTsl 25-30mm | 35-42 mm 35-42 mm

3.5.3 Aumennst o6vexkmogovie nanpaesiennvie YIVHF,
Y5VHF, Y4UHF(L,H), Y6UHF(L,H), ANT459Y, ANT460LY,
SF7/453-468, SF10/440-470

B xauecTtBe HampaBneHHbIX aHTeHH YKB nuamazoHa Ha
CTaLIMOHAPHBIX 00BEKTAX OOBIMHO MPUMEHSIOTCS YKOPOUEHHbIE
(r.e. umeromue muHy ¢ <A ) OUNONbHBIE AHTEHHBI THIA
«BOJIHOBO# KaHAJ1», Ha3blBa€MbIE, M0 MMEHAM H300peTaTenei,
aHTeHHaMHu Y na-ru.

Pexxe, xorma TpeOyercsi Gosnee Boicokuii KY, ucnomnb-
3ytwores yonunennsie (£ > A ') anrennst «BK», mubo anmennvie
cucmemsl, CoCTosLINE U3 IBYX mi 6onee « BK», ycTaHOBIIEHHBIX
Ha OJTHOM MauTe M MOAKIIOYEHHBIX K Guepy depes CreraIbHbIi
CYyMMATop, MofOo0HbIH CYyMMHUPYIOIIUM yCTPOHCTBaM KOJUIUHE-
ApHBIX AHTEHH C MapaJuIeIbHbIM THTAHHEM.

Kpome Toro, HaxomsT NMpUMEHEHHE YUIMHEHHBIE J1020-
nepuoouyeckue aHTEHHBI, OTIMYaroimecs oT aHTteHH «BK»
crnocoboM BO30Y>KAeHUs, KOTOpbIi obecrieunBaeT Oojiee IIu-
POKYI0 pabo4yr0 MOJIOCY YacTOT W Oojiee BBICOKOE 3aLUTHOE
OTHOLICHUE «BIEPEN-Ha3aq», a TaKXKe TaK Ha3bIBAEMBbIE J1020-
OupexmopHvie aHTSHHBI.
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IMocnenHue SIBISIOTCS euOpUOHbIMY AHTEHHAMH, COYe-
TAOIUMH B cebe BUOPATOPHYIO JIOTOMEPUOIUIECKYIO CTPYK-
TYpy JIOTONIEPUONIECKON aHTEHHBI 8 Kayecmee 6030y0umeis
U MaccHUBHBIE djieMeHThI, kKak y «BK». Takue anreHHb 00j1a-
JAI0T JOCTOMHCTBAMU aHTEHH OOOUX THIIOB.

JlaHHbIE aHTEHHBI, UJIM CXOXKHE C HUMH 10 XapaKTepH-
CTHKaM, PEKOMEHAYIOTCS IJIsl yCTAHOBKU HAa OXPaHAEMBIX 00b-
eKTax B ClIy4ae HeOOXOIMMOCTH YBEIMYEHHs TAIbHOCTH CBS3H.

Juarpammbel HanpasieHHoctd u rpapuku KCB mns
BBIIIEYKAa3aHHBIX aHTEHH NpuBeaeHb! B [Ipunoxenuu 4.

Texnuueckue XapakmepucmuKku 06be1cmoeb1x HClI’lpClBﬂ@HHle
anmenn Y3VHF, YSVHF, Y4UHF(L,H), Y6UHF(L,H)

Tun antennel | YIVHF | YSVHF |[Y4UHF(H)Y6UHF(H)

DnexkTpoau- 3- 5- 4- 6-

HAMHYECKasl |3JEMEHTH. | DJIEMEHTH. | 3JIEMEHTH. | 3JIEMEHTH.

cxema BOJIHOBOI | BOJIHOBOM | BOJIHOBOM | BOJIHOBOI
KaHaJl KaHaJ KaHaJ KaHaJj

JuamnazoH 144-170 | 144-170 | 430-490 | 430-490

HaCTOT MI'n1 MI'n MI't MI'i

KCB ne xyxe 1,5 1,5 1,5 1,5

KV B cepe- 7,65dBi | 10,15dBi| 8,15dBi | 11,15 dBi

JIMHE auamna- 55dBd | 8,0dBd | 6,0dBd | 9,0 dBd

30Ha

3amurHoe o1- | 14 dB 20 dB 14 dB 19 dB

HoI. (BIe-

pen/Hazan)

lupunra 1H

IO YPOBHIO -

3dB:

-B E-

IUIOCKOCTH 50° 40° 63° 530
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Tun antennnsl | Y3IVHF | YSVHF [Y4AUHF(H)Y6UHF(H)

- B H-

TIOCKOCTH 112° 46" 68" 60’

Tonsgpusanus | BepT./TOp. | BepT./TOp. | BEPTHUK. | BEPTHK.

Makcum. 100 Bt 100 Bt 400 Bt 400 Bt

MOIIHOCTh

Tabaputser, Mm |1050x1050[{1050x1050| 840x350x | 00x350x12!
x83 x83 120

Bec 1,35 kr 1,95 kr 1,45 kr 2,45 kr

BerpoBas Ha- | 45 m/c 45 m/c 45 m/c 45 m/c

rpys3ka, BT.4. | 28 m/c 28 m/c 28 m/c 28 m/c

IpH rOJI0NE-

ne 12 mm

Pazpém SO-239 | SO-239 | N-rue3no | N-rHe3no

Juametp 25-55 MM | 25-55 mmM | 25-55 mm | 38-65 mm

MayThI

Texnuueckue xapaxmepucmuku 06beKmMOByIX HANPAGNEHHBIX
anmennANT459Y, ANT460LY, SF7/453-468, SF10/440-470

Tun antennbl |ANT459Y |ANT460L | S7/453- [SF10/440-
Y 468-03 470-03

Onexrpopuna- | Jlorome- | Jloromu- 7- 10-
MUYECKasT puoaMYe- |PEKTOPHAsI |3JI€MEHTH. | 3JIEMEHTH.
cxema CKasi aH- | QHTEHHA |BOJHOBOM | BOJHOBOM

TEeHHA KaHaJI KaHaJ
Jluanason vac- | 450-470 | 450-480 | 453-468 | 440-470
TOT MI'n MTI'n MI'u MI'g
Wmnenanc 50 Om 50 Om 50 Om 50 Om
KCB B cepenu- <1,2 <1,2 <1,2 <1,2
HE [Mana3oHa

32




Tun anrensbr |ANT459Y (ANT460L | S7/453- |SF10/440-
Y 468-03 470-03
KV Bcepenu- | 11,0dBi | 14,5dBi | 11,0dBi | 14,5 dBi
He quama3oHa | 8,85 dBd |12,35 dBd | 8,85 dBd [12,35 dBd
OtHoOwEHKE 30dB 25 dB 25dB 25dB
BIIEpe/Ha3a
IMupuna AH no
ypoBH:o -3dB:
- E-mockocru | 42° 38’ 44° 40°
- B H-ockoctu | 56" 45° 50° 46’
[onsipusauusi  [BepT/TOpU3 [BEpT/TOPU3 [BEPT/TOPH3 |BEPT/TOPU3
Makcum. 100 Bt 100 Bt 150 Bt 140 Bt
MOIIIHOCTD
Tabaputer, MM |1030x340x 1200 1750
60
BerpoBast Ha- | 160 km/u | 140 km/g | 150 km/u | 140 km/4
rpy3ka
Pazpém SO-239 |N-rue3no/ [FME-rHe3- [FME-rHes-
S0O-239 | mo ¢ kabe- | mo ¢ kabe-
jgem 10 M [ nem 10 M
Huamertp mauts] 25-55 Mm | 25-55 mm | 25-55 mm | 25-55 mm
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4. ®ugepHast JTMHUAS

JIuHus CBsA3H, KOTOPAsi COEANHSIET aHTEHHY C OKOHEYHBIM
yCTpOiicTBOM (TepenaT4ukoM, MPUEMHUKOM I NpHeMomnepe-
JIATYUKOM), HasbiBaercst pumepHoit aunueit (wiu pumepom) u
SBISIETCS OOHAM M3 BaKHEHIINX DJIEMEHTOB AaHTEHHO-
(bunepHOro Tpakra.

@upnepHast TUHUS NPECTaBIsIeT COOOH 3TEKTPUUECKYIO
LeNb C pachpeneneHHbIMI apaMeTpaMu, U MO3TOMY OHA Xa-
PaKTepu3yercsi CBOMMH YAEJIbHBIMH 3HAYEHHUSIMH COPOTHBIICHHS,
UHAYKTHUBHOCTH, €EMKOCTH M MPOBOIMMOCTH H30JSALIMH, IPHXO-
ISIMAMHUCS HAa €AWHHULY JUIMHBI JMHUK. [IpU NPOXOXKIEHHH
CHMTHaJIa 10 JIMHHUK OH HUCIBITHIBAaET OCNabieHue, Ha3blBaeMOe
3aTyXaHHeM, KOTOPOe OIPENEeNsieTcss M0 PasHHULE aMILIUTYIbI
HaNpsDKEHUs! B Havajle JIMHUK 10 BEJMYHMHBI B KOHILIE. B kaue-
CTBE Mepbl 3aTyXaHuUsI JINHUK MPHUHSTO BBIPAXKEHHOE B Henubenax
(nb) oTHOIIEHNE HATPSDKEHMUHT, TOKOB MJIA MOLIHOCTEH CUTHAJIA.

B oreuecTBeHHON U 3apyOeskHOI CIpaBOYHOH JMTEpa-
Type mHapameTpel 3aTyxaHus (yIelbHble 3aTyXaHUWs) JHHHH
4aCTO MPUBOAATCS B 3HaueHUsX 1b/100 m mu dB/100 ft (B me-
uubesnax Ha 100 ¢yToB).

JInuHa BOJIHBI U CKOPOCTB €€ PAaCHPOCTPAHEHHs B JIMHHU
CBSI3M MeHblIle, YeM B CBOOOIZHOM MpOCTpaHCTBe (B BO3AyXe
WM BaKyyMe) M 3aBHCHT TOJBKO OT 5KBMBAJEHTHOW OTHOCH-
TEJIbHOMN U3JIEKTPUYECKON MPOHULIAEMOCTH & M3OJISILIMH MEXIY
NPOBOHUKAMHY JIHHHY, T.€. OT MaTepuaja U KOHCTPYKLUH [H-
DJIEKTPHKA.

CreneHb yMEHBIIEHHsS CKOPOCTH PaclpOCTPaHEHHs] U
YKOPOUEHHs AJHHBI BOJHBI B (hHIepe MO OTHOLIEHHIO K CKOPO-
cti ¢ = 3.10° m/cek (CKOPOCTH CBeTa) M K JUIMHE BOJIHBI Ao B
CBOOOHOM MPOCTPAHCTBE (Ie JUIMHA BOJHBI BBIYHCIISIETCS MO
u3BeCTHOH Qopmyie: A, [M] = 300 /f[MI'u]) xapakrepusyercst
ko3 durmentom 3amensieHus (Mnm ko3hGHUIHEHTOM yKOpOUe-
Hust BoJHBI) K=1/ JF_ , KOTOpBIH Bcerma MeHblie 1 U 4acto
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nokasbiBaercs B %. Hanpumep, kooddunment K B koakcuanbHOM
kabene CO CIUIOWIHBIM JU3JIEKTPUKOM M3  MOJHITHIICHA
(& = 2,26) paBen: K = 1/+/2.26 = 0,665 unu 66,5%. u nyuHa
BOJIHBI Ha 4vactote 167,1 MI', B CBOOOOHOM MPOCTPaHCTBE
paBHasi 1,795m, Gy et cocraisite B kabese 1,194 m.

B xauectBe (uaepHbIX JHUHHMHA B CHCTEMax OXpPaHHOMN
CHTHAJIU3ALMH Yalle BCEro MPUMEHSIOT KOAKCHAJIbHBIN Kabelb
¢ BOJHOBBIM conportusieHueM 50 Om. HacrosrenbHo peko-
MEHYETCs] HEe MCIOJIb30BAaTh KOAKCHaJIbHbIE Kabenu ¢ Heus-
BECTHBIMU MapaMeTpaMy, a TaKkke Kabesu, HaXxOAMUBLIMECS
AJIUTENIbHOE BPeMsI B OKCILTyaTalliy WIN B YCIOBUSX HEHaMJIe-
XKAIIEro XPaHEeHMUs.

CyiecTByer npsiMasi 3aBHCHMOCTb MKy TOJIIIHHOH
KOAKCHAJIBHOTO Ka0e/Is U BEJIHYHHON 3aTyXaHHsI CHTHAJIA.
ITpu ymeHbIIeHNH AUaMeTpa Kabensi ypOBEeHb 3aTyXaHUE B HEM
Bo3pacraeT. Ha o4eHp TOHKHX KaOemsix 3aTyxaHHe CUTHala Ha
UCIOJIb3yEMBIX HaCTOTaX MOXKET JOCTHraTh A0 4 n1b Ha moros-
HBIN MeTp. JJIsl CHIDKEHHS OTEPh B MPOTSHKEHHBIX (PUIEPHBIX
JVHUSX CIIeNyeT UCIOJIb30BaTh MPH MOHTa)Ke B Ka4eCTBE Ma-
THCTPaIi KOaKCHaJbHble KaOenu ¢ MEHBbINUM 3aTyXaHHEM, a
IJIsL IOAKIJIIOYEHHsT 000pynoBaHus - Oonee yqoOHbIE IPU MOH-
Take HeOOJNbIINE OTPe3KH KOAKCHAJBHBIX Kalenei, MOAKIIIo-
YEHHbIE K MariCTpPaly Yepe3 CHEeLUaT3UPOBAHHBIE MEPEXON-
HUKHU. B 1aHHOM ciydae, KOHEYHO, BOSHUKAIOT IPOLIECCHI, CBSI-
3aHHbIE C HEOJHOPOMHOCTBIO KaOeNbHBbIX JHMHHH, OJHAKO, X
BJIMSIHUE JOCTATOYHO HE3HAYUTEIBHO.

HauGonee pacnpocTpaHeHHbIMM OIIHUOKAMH MpH
MOHTa’Ke TOAOOHBIX (UAEPHbIX JMHUN SIBISIFOTCS Hempa-
BHJIbHBbIE COEAHHEHHSI OTPe3KOB KOAKCHAJIBHOro KabeJis,
ero pasrepMerusaunusi, OyXxToBaHHe H HApyLIeHHE OJHO-
poAHOCTH Kalesist HA meperndax.

B nmpunnune, xpaline jkeIaTeIbHO HCIOIb30BATh LIEJIO-
CTHBIH Kabelb, OJHAKO, MHOIZA BO3HHUKAIOT CUTyaLUH, KOrza

B TPOLIECCE SKCIUTyaTalMu MPHUXOAUTCA OOBeAUHATH Kadenb
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U3 OTpe3kOoB. B MaHHOM ciy4ae, Kak YKa3blBAJIOCh paHee,
pexoMmeHayeTcss OOBEAMHEHHE KyCKOB Kalenst ¢ MOMOIIBIO
CTAHOAPTHBIX Pa3beMOB - MEPEXOAHHKOB. Takoil Crocod,
€CTECTBEHHO, YXy[IIaeT Ka4eCTBO JIMHHUH, OJHAKO SIBJISETCS
MEHbIIMM U3 30J. IIpu ocyuiecTBIeHHH MaiiKd HEOOXOIXUMO
HCIIOIB30BaTh METOIBl COENWHEHUs BBICOKOYACTOTHBIX Kabe-
Jield, OMHCaHHbIE B CIICLIUAJIBHOI JIUTepaType.

I'epmernsanust kabenst IMeeT OTHO U3 BAXKHBIX MECT.

3a4acTy0 BO3HUKAET CUTyalusl, KOTAa HA LEHTPAJIbHOM
CTAQHLIUH AOCTATOYHO YETKO HE OMPEIETIeHO MECTO YCTaHOBKH
OpHeMHOro O0OpYJIOBaHMSI M TMPH MOHTaXE€ AHTEHHO-
(bynepHOro TpakTa OCTABILSIETCS 3arac KOAKCHAJIbHOro Kabels,
cBepHyTOro B OyxTy. IIpH 3TOM HEOOXOAMMO YHYHTBHIBATBH, YTO
OyXTOBaHHE MPUBOANT K H3MEHEHHUIO BOJHOBOTO COMPOTHBIIEHHS
kalensi 32 CYET BHECEHMS MAPa3HTHBIX €MKOCTHBIX W HHIYK-
THUBHBIX COCTaBJIIIOIINX H, KaK CIIEJICTBHE, K PACCOTIaCOBAHHIO
AHTEHHO-(DUIEPHOro TPaKTa.

Ilpu MoHTaxxe (GuAepHBIX NHHUN HEOOXOAMMO MPUHHU-
MaTh BO BHHMAaHHE, YTO KOAKCHAJbHBIC KaOeNmn pas3mensroTCs
MO0 CTEMEeHH KEeCTKOCTH (rubkue, mojyrudkue, MoyKeCTKue
u xecTkue). [Tokasaresb )KeCTKOCTH OIpPENEIsiET, B Y4aCTHOCTH,
TaKHe BAXHBIE JKCIUTYyaTALMOHHbIE MapaMeTpbl, KaK MHHH-
MAJIbHO JIOMYCTHUMBIE PaJHyChl OXHOKPATHOTO W MHOTOKPaTHOIO
u3ruboB Kabensl, KOTOpBIE HENONYCTUMO YYMTHIBaTh IPHU
MOHTaXX€ COEJUHHUTENeH, BBOAAX B OKOHEYHBbIE YCTPOICTBA,
NPOKIAIKe M JKCIUTyaTaluu Kabeis Ha BCEX Y4YacTKax, BO
30eKaHHUE YXYALICHHUS ero 3JeKTPHYECKUX MapaMeTPOB H3-32
neperu0OB M CMATHH, BIUIOTb 1O NpHBeAeHHs (GuaepHOH
JUHUU B TIOJNHYKO HErogHocTs. Ecnm momyctumslil pammyc
m3ruba kabenss HEU3BECTEH, CIIEAyeT CIEOUTb, YTOOBI HpH
MOHTa)X€ OH HE OKa3ajcs MeHblle 5-10 BHEIIHHX JUaMETpOB
kabenst. B IpoTHBHOM cliyyae aHTEHHBIN KOHEeL[ Kabest CieayeT
OCHAIIATh HE TPSMBIM, & YTOJIKOBBIM Pa3bEMOM.
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IMpu pazauuHBIX CcHOCO0aX MOHTaXa Pa3beEMOB Ha
KOakcuanbHble KaOenu Bce OHU JOJDKHBI OOecnevuBaTrhb
HaZIeKHOE COeNMHEHHE 000UX MPOBOAHMKOB Kabenst ¢ COOT-
BETCTBYIOIIMMH YacTsIMH pa3beMa M HCKJIIOYaTh KOPOTKOE
3aMbIKaHUE MEXIy NPOBOJHUKAMH, B TOM YHUCIIE IPHU MOCIe-
IyIoLIe sKcIyarauun duaepa.

Jlna mpaBUNIBbHOW pa3nenku KOAKCHAJIbHBIX KaOened u
MOHTa)ka pPa3beMOB HEOOXOAMMO HCIIONIB30BAThH CIIELHATN3HU-
pPOBaHHBINA UHCTPYMEHT. [IpuMeHeHue ajsi 3TUX Lejeil Hecre-
LHaJIU3UPOBAHHOIO HMHCTPyMeHTa Manod(P(eKTuBHO, a mpu
BBINIOJIHEHNH HEKOTOPBIX Omnepauuii - Hexormycrumo. Hampumep,
MIPOU3BECTH KAaUECTBEHHYIO OIPECCOBKY LIEHTPAIBbHOIO KIIHHAY
U BTYJKH «crimp plug» mo0oro 00KHMMHOro pa3bema MpH Io-
MOIIM OOBIYHBIX CIIECAPHBIX IIOCKOTyOLIEB HMIIM OPYTOro Kyc-
TapHOTO MPUCTIOCOONCHHUS NPAKTHYECKH HEBO3MOXHO. Jlmst
5TOr0 NPHUMEHSIOTCS] CPAaBHUTEILHO HEJOPOTHe CIEeIHAIbHbIE
yCTPOHCTBA: CTPUMIEPBl (MHCTPYMEHT Ui yJOaJeHUs H30JIsi-
LUK WM pasfenku kabeneil) U kpumnepsl (MHCTPYMEHT ISt
COEIMHEHMS IPOBOIOB M PA3bEMOB C IIOMOLIBIO ONPECCOBKH).

4.1 XapakTepHCTHKH KOAKCHAJIBHBIX KalejeH

B TexHMKe pagroOCBs3H PUMEHSIIOTCS PA3JIMYHBIC THIIBI
(unepHbIX JMHUM, B 3aBUCUMOCTH OT JHANAa30HOB NepenaBae-
MBIX YaCTOT.

B nuana3oHax 4acTOT, MCTIOB3YEMbIX B PaHOKaHAIbHBIX
CHCTeMax OXPAaHHOH CHUTHAJIM3AlMH, B KadeCTBe (UIEPHBIX
JIMHUM OOBIMHO HMPHUMEHSIIOTCS KOAKCUQIbHbIE KAbeau, OTHOCS-
IHECs K YUCIy HECUMMETPHYHBIX JINHUI.

B cOOTBETCTBUHM CO CBOMM Ha3BaHHEM, KOAKCHUAJIbHBII
ka0enb COCTOMT M3 MABYX LUUIMHAPUYECKHX ITPOBORHHKOB,
HAMEIOIMX 00y OCh (CO-axia) M Pa3AeNeHHbIX IU3JIEKTPHKOM.
Just 3amutel kabenss OT MeXaHMYEeCKHX MOBPEXIEHUH M OT

37



KOPPO3MH BHELIHETO MPOBOIHUKA CITYKUT Hapy KHast 000n04Ka
KabeJist, BBIMOJIHsIEMast U3 H3O0JSILHIOHHOTO MaTepHana.

Brnaronmapst Takoil KOHCTPYKLUH, B KOTOPOH NPSIMOA U
o0paTHbI BBICOKOYACTOTHBIE TOKH B OCHOBHOM IPOTEKAIOT
(u3-3a MOBepXHOCTHOro 3¢ (exTa) Mo BHEUIHEH MOBEPXHOCTH
LEHTPAJBHOrO MPOBOJHHKA M IO BHYTPEHHEH MOBEPXHOCTH
BHEIIHETO MPOBOHMKA, BBIIOJHSIOLIEr0 POJb 9KpaHa, MOYTU
BCsI OHEPTHsl JJIEKTPOMATHHUTHON BOJIHBI PaCIpPOCTPAHSAETCS
BHYTPH KOAKCHAJIbHOTO KaOeJs.

Voenvnoe conpomuenenue KOAKCUATBHOW JHHUU (B
Omax Ha MEeTp) PaBHO:

R;=0,083 ¥/ (k; /d +k,/D),

rae f - vacrora, MI'y;, d - nUaMeTp LEHTPAIBHON XKIIBL,
MM; D - BHyTpeHHMH 1auaMeTp O5KpaHa, MM; ki u kp-
K03(P(HULIMEHTBI, 3aBHUCSALIME OT KOHCTPYKLHMH LEHTPalbHON
JKHJTBI M 9KPAHa.

Ipu BBHIMOJHEHUH LIEHTPAJbHON kuibl auamerpa d u3
onuHouHOro nposona k;=1. Ecnu neHTpanbHast xuia i 1o-
BBILIEHHS 3JIACTHYHOCTH KabeJisi BBIMONHSETCs B BUIE CKPYTKU
W3 HECKOJIbKUX TOHKHX IPOBOJOB, HMEIOIIEH TOT e BHELIHHH
nuamerp (d), To k; > 1. Hanpumep, npu 7-npoBogHO#H CKpyTKe
k] =1, 1.

BHerHui MpoOBOAHMK (IKpaH) THOKOrO KOAKCHAJBHOTO
ka0eJisi OOBIYHO BBITIOJHSETCS B BUE OTUIETKH M3 MHOTHX TOHKHX
npoBonoB. B atom cnyuae koad¢unment k,=1,6...2,7 B 3aBu-
CHMOCTH OT yTJIa CKPYTKH MPOBOJOB OMIETKH. IIpy CIUIOIHOM
(uenbHOM) 3Kpane (Y MeHee 3J1acTU4HbIX kabeneit) ko=1.

Ipu MoHTaxke GUAEPHBIX JHUHUA HEOOXOOMMO HMETh B
BHUIY, YTO IO CTENEHH JKECTKOCTH (IJIACTHYHOCTH) KOAKCHAJIb-
Hble Kabenu paszessitoTesi Ha ruOkue, noayrubkue, Moy KecT-
KHE U KECTKHE.

JKecTKOCTh 3aBUCHUT HE TOJBKO OT 3JIACTUYHOCTH LIEH-
TPAJIbHOM JKHUJIBL, HO M OT BCEX IPYTHX 3JIEMEHTOB KOHCTPYK-
1uu Kabens (QUAJIeKTPpUKa, SKpaHa, 3aIUTHON 000JIOUKH).
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Iokasarenb KECTKOCTH OIpenesieT, B YaCTHOCTH, Ta-
KH€e BaXXHbIE SKCILUTy aTALMOHHBIE [TAPAMETPbl, KaK MUHUMATLHO
oonycmumvle paouycel OOHOKPAMHO20 U MHO2OKPAMHO20 U3-
2u606 kabesi, KOTOpble HENOMYCTUMO 3aHMKATh [IPH MOHTaXe
COEIMHUTEJIEN, BBOIAX B OKOHEUHbIC YCTPOWCTBA, MPOKJIAIKe H
9KCIUlyataunu kabenss Ha BCEX ydacTKax, BO H30exaHue
VXYIIIEHUs €ro 3JEKTPUYECKUX MapaMeTpoB H3-3a MeperuOoB
U CMATHIL, BIUIOTh A0 NpHBeeHHs (UAEPHON JMHUH B TIOIHYIO
HErOHOCTb.

Ecnu monycrumslii paguyc usruba kabesiss HEU3BECTeH
(He yKa3bIBaeTCsl B CIPABOYHUKE), CIEAYET CTPEMUTHCS, YTOOBI
IIPU MOHTa)K€ OH He OKa3ayics MeHblue 5-10 BHEUIHUX AuaMeT-
poB kabest (1O 3aIMUTHOM 000JIOUKE).

C npyroii CTOpPOHBL, HAIPUMEP, NPH MOAKJIIOYEHHH Ka-
Oenss ¢ HU3KUMHU MOTepsiMU (M, CIEAOBATENbHO, CO CPaBHHU-
TeJIbHO OONBLUIMM AHAMETPOM) K Y3J1y IHUTAHHS HAIPABJIEHHON
aHTEHHBI «BOJHOBOI KaHall», y KOTOPOIl OCb pa3beMa raMma-
COTJIacoBaTelsl MEePIEHIUKYJIApHAa TpaBepce, o0pasyromascs
P MOAKITIOYEHUH Oobluasi neTiist kadesst BOJIM3H aKTHBHOTO
BuOparopa OyJeT MCKakaTb qUArpaMmy HampaBIEeHHOCTH aH-
TeHHbl. OCOOEHHO y HampaBJeHHbIX aHTeHH auanasoHa UHF.
B Takux ciyuasx aHTeHHbIH KOHel] kabens ClexyeT OCHAINATh
HE NPSIMBbIM, & YTOJKOBBIM Pa3sbeMOM, [IPH KOTOPOM M3rHb Ka-
6ens He moTpedyercs.

Ilpn BeIGOpe Tuma kabenst BaKHEMIIUMH W3  €ro
MapaMeTPOB SIBISIIOTCSI BOJJTHOBOE CONPOTHBIICHHE H YAEJbHbBIE
HOTepH.

BonnoBoe comporusnenue kabens Z, 3aBHCHT OT OT-
Hommenust quameTpoB D/d u ot &. VaenbHbie MOTEPU 0. MUHH-
MaJIbHBl TIpU OTHOWeHuH D/d=~3,6, mpu BO3OYIIHOM JHMAJIEK-
Tpuke (& =1) ¥ NPU CILUIOLIHBIX UEHTPAIBHON XKUIIE ¥ IKPAHE.
IIpu ognoM u ToMm e otHomenuu D/d ynenbHbie OTEpH CHU-
JKaoTCs ¢ yBenudeHueM D (Tommuna kabejisi) 1 BO3pacTaroT ¢
YBEJIUUYEHHEM & U 4aCTOTHI f,
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Ecnu B uMerornelicst CripaBOYHOI JIUTepaType Ombkaiiiuas
4acToTa fi , I KOTOPO# NpUBEAEHO 3Ha4eHne Kod(durmenta
3aTyxaHWsl BbIOpaHHOrO THIA Kabeuns (i , OTIMYAETCsl OT MH-
Tepecyroeii crpoutens GUAEPHON JUHUK pabodeil 4acTOThI
pamuocuctems! f, He Gosee yem Ha 20-30%, To k03 duLHEHT
3aTyXaHus Of; Ha 4aCTOTE f, Uil pacuera COOCTBEHHBIX MOTEPH
B (pumepe MOXKHO IPHONIKEHHO BBIYUCIUTD 1O hopMyJie:

Ay = Of \/fz/fl.

ITpu BEIOOpE THNA Kabest Aust GUAEPHOI IMHUK CIIeRyeT
YUUTBIBATh P JAPYTHX BAKHBIX COOOPaXKEHHH.

II1OTHOCTE OIUIETKHU 5KpaHa, 0OBIMHO MpUBOAUMAs B %o,
HEMOCPEICTBEHHO BIMsieT Ha 3P EeKTUBHOCTh SKPAaHUPOBAHMS
KOAKCHAJIbHOI! JIMHUM - BBIPAXKEHHOE B AeLuOesax OTHOLIEHHE
HaIpsDKEHHOCTE!! MAarHWTHOTO TOJsA BOJIM3H BHYTPEHHEH U
BHEIIHe! NoBepXHOCTel skpana: S3 = 20 {g (Hi/H,).

ITapamerp S3 xapakrepusyer usnydeHue (a cienoBa-
TEJIBHO, YTEUKY U JOMOJIHUTEIbHbIE TOTEPH) TepeaBaeMoii 1o
kalesl0 HEpPruu CHIHAla B OKPYJKarollee MPOCTPAHCTBO U
MPOHHKHOBEHHE B KabeJb BHEIIHHUX [TOMEX.

ITostoMy Huskast 3(GQEKTHBHOCTh SKPAHHPOBAHHS
KOaKCHUAJIbHOTO Kabelst Bcerna BpenHa Juisi (GUaepHbIX JTMHUMH,
HO 0COOEHHO TOrma, Korga Ha OOluell aHTEHHON Madre yCra-
HABJIMBAIOTCSI HECKOJIBKO AQHTEHH PAa3JIMYHOTO Ha3HAYCHUsI
7100 MOHTHPYETCS HECKOJIBKO 3JIEMEHTOB CIIOXKHOH aHTEHHON
cucteMsl (peurerkn). OJHAKO CYLIECTBYET LIeJNbli KJIACC KOakK-
CHaJIbHBIX Kabeleit ¢ ManbiM koaduimeHtom S3 (B TOM 4HCIE,
C BOJIHOBBIM comporuBieHneM Z,=50 Om, kak y ¢(uaepHOii
KOAKCHAJIbHOH JIMHUH), OTPE3KH KOTOPBIX, YepenysCh C y4acT-
kamu ¢unepa, CneLUalbHO UCIONBb3YIOTCA B KauecTBE H3Iy-
YaIOIUX JJIEMEHTOB, 00pasys aHTeHHyI0 cucTeMy. Hamprmep,
NpH OpraHU3alM TOABMXKHOH CBA3M B INAXTax, B METPO H
JPYTHUX HOI3EMHBIX COOPY JKEHHSIX.
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IoBbiueHne 3G HeKTHBHOCTH SKPAHUPOBAHUS THOKUX H
MOJyTHOKMX Kabenel, MCIONb3yeMbIX B KadecTBe (DUIEPOB,
OOBIYHO JOCTHUIaeTCsl MPUMEHEHHEM MHOTOCJIOHHBIX 9KPAHOB,
COCTOSILIIMX U3 [IBYX OIUIETOK JUOO U3 OMIETKH U CIOs AJIFOMU-
HHEBOI MIN MeHOI (ONbru.

V kabeneii ¢ omuHAPHOH OruieTkoH 3((HeKTUBHOCTD K-
panupoBaHusi aocturaer 3HaueHuil 50-60 nb, npu nBoiHON
orieTke oHa yBenuuuBaercs Ha 25-30 nb, a y moporocrosimux
MOJYKECTKUX M JKECTKMX KabeJeil CO CIUIOLIHBIM 3KPaHOM CO-
crasysier 100 nb u Gonee.

HexoTopele TUMBI KOAKCHANBHBIX Kabenel H3roTOBIs-
I0TCSl ¢ MOcepeOpeHHbIME MTOBEPXHOCTSIMH MEHBIX MPOBOOB
LeHTpaJIbHON kbl 1 oruietku. Cepebpenne, yaopoxkast kabeb,
HECYIIIECTBEHHO YJIYUINAeT ero JJIEKTPHIECKHE XapaKTePUCTHKU
(nanpumep, coOCTBEHHbIE MOTEPU U MOTEPU HA M3JTyUYEHHE Ka-
OeJs1), HO 3aTO MO3BOJISIET MHOTOKPATHO IMOBBICUTH CTaOMIIb-
HOCTb 3TUX IIapaMeTPOB BO BPEMEHH, KOTOpbIe y kabers Oe3
TAKOTO TOKPBITHS YXYIIIAIOTCS B NMPOLIECCe SKCIUTyaTalluH JIH-
HHU B 3HAYUTEJbHO OOJIbIIEH CTENeHHU.

ITpu BBIOOpE KOAKCHAIBHOrO Kabesst IJisi CTPOUTEIBCT-
Ba (pMIEPHON JIMHKUK CIIEJlyeT UMETh B BHIY, YTO, KpOMe Kalbe-
Jiell ¢ HOMUHAJIbHBIMU BOJIHOBBIMH CONPOTUBIIEHHAMH 50 OM u
75 Om (nocnenHre B OCHOBHOM HCTIONB3YIOTCSI B TEJI€BU3HOH-
HOI TeXHHKE), IPOMBILLICHHOCTh BBINYCKAET TAKKe Kabeau C
Z,=100 Om, 150 OM u npyrumu HOMUHAIAMH Z,.

Ipu BEIOOpE KOHKpETHO!H Mapku kabesst aist GuaepHO
JIMHUHY, Hapsily C €ro BOJIHOBBIM COMNpOTHBJIEHHEM Z,=50 OwM,
IPEksie BCEro YYUTBIBAIOTCS JUIMHA JIMHUU [ M IPUBOAUMBII B
cripaBoYHUKE (IPU HEOOXOMHUMOCTH IEPECUMTHIBAEMBIN ISt
KOHKpeTHOH paboueil 4acToThl) kodbuLMeHT 3aTyxaHus o,
KOTOpBIE ¥ ONPENEIIAIOT COOCTBEHHbIE TOTEPH B Kaberte:

A=al
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CoOCTBEHHBIE TOTEPU COCTABISIIOT OCHOBHYH) YacTh
cymmapnvix nomeps B Guneproit munun. [lorepu Ha H3NydYEHHE,
HHYTOKHO MAJIbIE 110 CPABHEHHIO C A, OLIEHMBAKOTCS KOCBEHHO
M0 KOHCTPYKTHBHBIM JJAHHBIM dKpaHa KabeJs, Ho 00s3aTebHO
MIPUHUMAIOTCS BO BHUMaHKE B OCOOBIX CiIy4asix (CM. BBIIIIE).

XapakTepuCTHKN HEKOTOPbIX KOAKCHAJBHBIX Kabesei
nipusenieHb! B [Ipunoxenun 5.

5. IlpuGopsl A8 U3MepPEeHHS MAPAMETPOB AHTEHHO-
¢uaepHBIX TPAKTOB M HACTPOHKHU AHTEHH

CywmecTByeT JOCTaTOYHO OONBIIOH MapKk H3MEpPHUTENb-
HbIX MPUOOPOB, B TOM YHCIE Ul M3MEPeHHil B Auamna3oHax
VHF u UHF.

AHTeHHBIE aHAM3aTOPBI MPUMEHSIOTCS A M3MEPEHUi
KCB, noteps B paguodacTOTHBIX (GHUAEPHBIX JMHUSX (Z, = 50
OM) ¥ 1is HaCTPOHKHU aHTEHH B MHTEpeCylolleil Iojioce Jac-
TOT (mepBblii - B quanasoHe 125 - 525 MI', BTOpO#t - B Tpex
nopauanasonax: 120-175, 200-225 u 400-475 MI'n), ms gero
HMEIOT COOCTBEHHBIE BCTPOCHHBIE T'€HEPATOPHI C CHHTE3aTO-
PaMH 4acToT.

Ananu3atop kaOeNbHBIX JIMHUIT TO3BOJSAET 1O BPEMEHU
PacrpOCTpaHEHUs! B JIMHUM 30HAMPYIOLIEro UMIyJbca, hopme
U TOJISIPHOCTH OTPAKCHHBIX CHIHAJIOB OT KOHLA U OT HUMEIO-
IUXCS B JIMHUM HEOOHOPOMHOCTEH ONpenenuMTh XapakTep
HoBpexaeHus! (HapyluieHHe KOHTakTa, OOpBIB, 3aMbIKaHHE,
CMSATHE, OKHCJIEHHE) U TOYHO YCTAHOBUTb MECTO TOBPEKICHUS
kabesst (paccTosiHME OT TOUKH M3MEPEHHsI), IPHIEM He TOJbKO
PaMOYacTOTHOTO Kabess (KOAKCHAIBHOIO MM CUMMETPHYHOIO),
HO U Te1e(pOHHOTO, CHTHAJIBHOTO, CHJIOBOTO.

JanHble mpHOOPE! OCHALIEHBI KUIKOKPUCTAJUTMIECKUMH
OUCIUIESIMU TSI HAOJIIOEHHST H3MePSeMBIX XapaKTEPUCTHK B
3aaHHOM MOJIOCE YacTOT ¢ 3aJaHHOW pasperuaroiueil crocod-
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HOCTbIO, (YHKUWOHANbHBIMX W LU(POBLIMU KNaBmatypamu,
JHEeproHe3aBUCUMON NaMATbIO [A/18 COXpPaHeHWs pe3y/nbTaToB
N3MepeHnin 1 rpaukos. Bce OHWM ABNAIOTCA NEPEHOCHbIMU U
paboTaldT aBTOHOMHO, HO NpW Heo6XO4MMOCTM MOTYT NOf-
K/H04aTbCA K KOMMbIOTEPY Yepe3 MMeoLLMecs nocnefoBareb-
Hble NopTbl.

Hapsagy ¢ foporocToswmum npogeccnoHanbHbeiM 060py-
[0BaHWeM HeKoTopble (UPMbl MPOU3BOAAT MeEHee (YHKLMO-
HaNlbHbIE W CNOXHblEe CTPENOYHbIE MPUOOPbLI aHAOrMUYHOro
Ha3HayeHusa, OTHOCALMECA K Knaccy NonynpoecCUoHanbHbIX
(MobunTENLCKUX).

OHMW 3HAYMTENbHO feLleBfie N0 CTOMMOCTW, HO BMOHE
npuemnemsl Mo CBOMM TEXHUYECKUM BO3MOXHOCTAM W MO3TOMY
MOTYT U BO/MKHbI HaliTU MOBCEMECTHOE MPUMEHEHME B MOApas-
LeNeHnsX BHEBEAOMCTBEHHO OXpaHbl.

310 n3meputenn KCB u mowHoct (SWR/PWR) SX-200
(1,8-200 ML) n SX-400 (140-525 ML), RSM-400 (140-525
M u).



OTH npuOOpPbI MO3BOJIOT B CBOUX JUAMA30HAX YaCTOT
HU3MEPSATh MOIIHOCTH MOAKIIOYAEMBIX (BHEIIHUX) pajHorepe-
nataukoB 10 S, 10 20 u go 200 Bt (a RS-400 - eute u no 400 Br)
[P MUHHMMAJIbHBIX 3Ha4eHUsIX MouHocTell y SX-200 - 1BT, y
SX-400 - 4Bt, y RSM-400 - 0,5BT, a Takxe H3MepsATb MOLIHOCTH
otpaxkeHHbIX BoJH U KCB.

B ommmume Or paHee YHOMSHYTHIX MPO(ECCHOHAIbHBIX
rpadMHeCcKrX aHAIM3aTOPOB, JaHHbIE TPUOOPHI BCTPOEHHBIX Te-
HepaTopoB He UMeroT. I103TOMy B Ka4decTBe TAKOBBIX 37IECh Clie-
IyeT MPUMEHSTH LITATHbIC MEPEIaTIYNKU PaJHOCHCTEM B HETpe-
PBIBHOM PEXUME H3JTyYeHHs IMOO APYTHe HCTOYHHKU CHIHAJIOB.

TTotepu B mMpHOOpax 3aBHCAT OT MEPENaBaeMOil YaCTOTHI,
HO He mpesblatoT 0,2 1B, a TOYHOCTh MOKA3aHUM, B 3aBUCU-
MOCTH OT NepeiaBaeMOi MOLIHOCTH, He Huxke 5 uimm 10%.

Ha nepenHux naHensx pacHoJIararoTCs CTPEJIOYHbII
WHJIUKATOp, MEPEKIIOYaTENH IUana30H0B MOLTHOCTH U PeXXUMa
paboter (momnHOCTh, KCB, KamuOpoBka), mepekyrouaresd Ha-
MpaBJICHUS MOIMHOCTH U «CPEOHUH yPOBEHb  MOLIHO-
cri/orubaroias MOLIHOCTHY, PETYJISITOP KATHOPOBKU mpubdopa.

Bwmecre ¢ Tem, cenyer oTMeTuTh, 4to Hekotoprie PCIIN,
B yactHoctu PCITN «PapuoceTsy, MO3BOJSIOT NPOU3BOAUTD H3-
MEpeHUsT XapaKTePUCTUK aHTEHHO-(QUIOEPHBIX YCTPOWCTB aBTO-
MaTHU3UPOBAHO 0€3 UCMOb30BaHMs JOMOJHHUTENBHOTO 000py-
nosanus. Usmepenne KCB u usnyuaemoii MOIHOCTH OCyILe-
CTBJIIETCSl OOBEKTOBBIM YCTPOMCTBOM C Inepenadeii Mmosy4eHHOM
HH(POpPMALIMK HA ABTOMATH3UpOBaHHOE pabouee mecto ITI10.

6. I'po3o3ammura aHTeHHO-(PUIEPHBIX TPAKTOB

JanbHOCTE PaAMOCBA3M TPOCTPAHCTBEHHOH BOJHOM
(OCHOBHOI1 BHI pPaclpOCTpaHEHHs PaAMOBOIH B AMANA30HAX
VHF, UHF u Bbluie) B OOJbLIel CTENEHH, Y€M MOLIHOCTBIO
MEPEeNaTIYNKOB, OINpPENeNsAeTCs] BbICOTAMH INOAbEMa AaHTEHH
(TouHee - MPOM3BENEHHEM BBICOT MOObEMA Mepenarouieil u
INPUHIMAIOIIEH aHTE€HH) HaJ MOBEPXHOCTHIO 3EMJIH.
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ITosTomy anTeHHBI (OCOOEHHO - AHTEHHBI 0a30BBIX
CTaHIMI M PETPAHCISITOPOB B ropojax, rae u3-3a OonbpImoro
KOJIMYECTBA MpPEMSTCTBHIA BBICOK K03(¢uimeHT ocimabneHus
PaZMOBOJIH, & TAK)KE aHTEHHBI yAaJIEHHBIX CTALIMOHAPHBIX 00b-
€KTOB) CTPEMSITCs pacrojiarath (XOTs M He Bceraa 000CHOBAHHO)
10 BO3MOJKHOCTH BBIIIIE, UCHIONB3YS [UIS 3TOTO yKe UMEIOLINecs
BBICOTHBIE COOpY KEHHUSI (MHOTOITAKHBIE 3[aHMS, 3aBOACKHE
TpyOBI U T.I.) JIMOO CIELAIbHO BO3BOAMMbBIE AHTEHHBIE Mau-
ThI PA3JINYHON KOHCTPYKIHH.

OnHAKO BBICOKO PaCMOJIOXKEHHBIE OOBEKTHI MOTEHIHAIBHO
Ooree moaBepIKEHbI ONTACHOCTH BO3JIEUCTBUSI TPO30OBBIX Pa3psiioB
Y MO3TOMY, KaK MPaBHJIO, 000PYAYHOTCS] MOJTHHE3AIUTOM.

Ecnu BbICOTHOE COOpyskeHHe 00OpyIOBaHO MOJHHEOT-
BOJZIOM C MPABUJIbHO CMOHTUPOBAHHOM U PETYJISIPHO KOHTPOJIH-
pyeMoli CHCTEMOH 3aIUTHOrO 3a3eMJICHHs, TO B ONpeNeNIeHHOM
CTENeH! 3alMIICHHBIMUA OT BO3JEHCTBHUSI IPO3OBBIX Pa3psIOB
MIPUHATO CYUTATh T€ OOBEKTHI (B TOM YHCIIE AHTEHHBI), KOTOPbIE
pacrojiararoTcsi B HEKOTOPOW 30HE HU)KE MOJIHMEOTBOAA. JTa
30Ha OrpaHUYUBAETCS] MOBEPXHOCTBHIO KOHyCa C BEPUIMHOW B
BepXHEH TOYKEe MOJHUEOTBOJA U ¢ 00pasyroliell 3TOro KoHyca,
HAaKJIOHEHHO 1OJ yriioM 45° k 3emie.

IIpu 3TOM BepxXHHI W HUXKHHHA KOHIIbI BHELUIHErO Ipo-
BOZIHUKA (9KpaHa) KOAKCHAJIbHON (PUIEPHON JUHUU JOJIKHBI
OBITb COEMHEHBI C AHTEHHOIN MAuTOH U C IIMHOM 3a3eMIICHHUS
CBEpPXY U CHU3Y.

Kpome Toro, GONBIIMHCTBO COBPEMEHHBIX HEHAIPaB-
JICHHbIX QHTEHH M MPAKTHYECKH BCE HANPABJIEHHbIC AHTEHHBI
THna «BOJHOBOHM kaHam» auanasoHoB VHF u UHF c uenbro
YMEHBLIEHUSI BEPOSITHOCTH HAKOIUIEHHS HA HUX CTaTUYECKHX
3apsfoB, a TaKoKe Ui 3alIUThl aHTEHHO — (PUAEPHOro TpakTa
OT NOCJIEACTBUI yAapOB MOJIHUU COEIUHSIOTCS HO HNOCMOSH-
HOMY MOKY C METAJNINYECKUM TeJIOM MauThl U ¢ 3emjeil. B
5TOM Cllyyae NPHMEHEHUE CIIELUAJIBHBIX YCTPOHCTB Ipo303a-
IUTHI (TPO30PA3PSITHUKOB) OOBIMHO He TPeOyeTcs.
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Ocobast BaKHOCTb MOCJIEIHEr0 3aMEYaHus O LeJIecood-
Pa3HOCTU 3a3eMJIeHHsI BCEX NPOBOMSAIIMX 3JIEMEHTOB CaMHX
AHTEHH IO MOCTOSHHOMY TOKY CBSi3aHa C T€M, YTO OCHOBHAsl
YacThb SHEPrUM MOJHHU MEPEeNaeTcss B AHara3oHe 4acToT OT
HyJist (T.€. OT MOCTOSIHHOTO TOKA) 10, MpubnusutensHo, 1MIL,
a manee pe3ko yObiBaerT ¢ yactoroil. M Takum oOpaszoM, mpu
YKa3aHHbIX KOHCTPYKLHMSX aHTEHH TOK paspsia uepe3 Madry,
LIMHY ¥ KOHTYP 3aLIMTHOTO 3a3€MJIEHHS B OCHOBHOM 3aMbIKa-
ercsl Ha 3eMJIF0 M JIMIIb YaCTUYHO OTBETBIseTCs B dumep u
CTaHLIMOHHBIE YCTPONCTBA.

Ecnu sxe 3a3eMiIleHHE METAJUIMYECKUX JJIEMEHTOB aH-
TEHHBI TI0 TIOCTOSIHHOMY TOKY OTCYTCTBYET, a TAaKKe Ha HauOosee
BOXHBIX OObBekTax (Hampumep, Ha 0a30BbIX CTAHLUSX,
peTpaHCIATOpax W Ip.) U B CIy4Yasx paHee MMEBLIUX MECTO
NPELIENCHTOB MTOPKEHNSI MOJTHUEH pEeKOMEHIy€eTCsl IPUMEHEHUE
cheyuansHwlx ycmpoiicme gpososauumst (Y1'3) - eposopaspso-
HUKOB, HO 00s13aTeNPHO B KOMOHMHAIMM C XOpOIUeH CHCTEMOH
3a3eMJICHHSL.

Cpasy 3amernm, 4yro Hukakine YI'3 He obecre4mBaroT
rapaHTHPOBAHHYIO 3amUTy ADY 1 OKOHEYHOTO 00OPYIOBAHUS
OT mpsiMOro (aske camoro cadoro) yaapa MOJHHH B aHTEHHY .

Ho omacHOCTE NPEACTABIAIOT U HABOAUMBIE B AHTEHHAX
HMITYJIbCBl TOKA NPU NPSMBIX paspsiax Ha cocenHue ¢ AQY
00bekThl. B Takux ciydasx HmpHMEHEHHe CHelHajbHbIX Y13
3Ha4UTENbHO Oosee 3P (HEeKTUBHO U OMpPaBRAHHO.

Bce Takme yCTpOICTBa BKJIFOUAIOTCS B Pa3pblB kabenb-
HBIX JiuHUH (HO Oe3 pasphiBa MX MIPOBOJHHUKOB) M MO3TOMY BbI-
MyCKAalTCs CO CTAaHAAPTHBIMU umregancamu 50 Om (wmm 75
Owm) u ¢ KCB He BbIme 1,1.

ITo npuHLUIY AEHCTBUS TPO30OPA3PAOHUKU HEJSTCS Ha
JIBA OCHOBHBIX kiylacca: YI'3, mOCTpoeHHble Ha OCHOBE IpUMe-
HEHUs] Tra30paspsgHbIX (IUIa3MEeHHBIX) NPHOOpoB (MHOrAA
Ha3bIBAEMbBIX ra3opaspsiiHukaMu), 1 YI'3 Ha OCHOBE MPUMEHEHHS
YEeTBEPTHBOJHOBBIX PEXKEKTOPHBIX (HUIIBTPOB.
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Pabora razopaspsgHHKa OCHOBaHAa Ha NPHUHIUIIE ra3o-
Boro paspsina. [Ipu arMocepHbIX aHOMAITHAX 32 OYEHb KOPOTKOE
Bpemsi conporusiienre nagaer ¢ MOM 1o MOM. 310 BbI3bIBa-
eTcs noHusauueil raza. Ilpu sTom, uaymuii Mo JMHUM UMITY JIbC
Oymer 3azemieH. B TeueHme 3TOro BpeMEHH OCTAaTOYHOE
HanpspKeHHe B yCTPOiicTBe cocraBisier npubmusurensao 70 -
90 B mpu Toke B Heckosbko MA. Cekynn uepe3 30 3auurHoe
yCTPOICTBO CHOBA rOTOBO K pabore.

CyuiecTBeHHBIM HEAOCTATKOM IIHPOKOIMONOCHBIX Ia30-
paspsimHbiX YI'3 sIBIsIeTCS] MX MHEPLHUOHHOCTD. 3a T€ HECKOJBKO
MHKPOCEKYHJI, TI0Ka HANPsDKEHHE JOCTHUTHET yPOBHS cpadaThl-
BaHMS Ta30paspsOHON TPyOKH, MPH KOTOPOM LIEHTPAJBbHBII
NPOBOJHUK Pa3psiAHUKA 3aKOPOTUTCS HA €ro 3a3eMIICHHBIN
KOPIyC, HEKOTOpas 4acTb SHEPTUH TPO3OBOr0 paspsiia HIH
HABEIEHHOrO UM B aHTEHHE MMITyJIbCa YCIEBAET MPOHTH Uepes3
GbunepHYO JMHHIO B ammaparypy, CO3/aBas OIpeNeNICHHYIO
OIACHOCTb €€ BBIBOZA U3 CTPOsi. B CBsI3M € TeM, UTO NpH MHUKOBBIX
3HAYEHMSIX HANPSDKEHHH rasopaspsanHblie YI'3 meperoparoT, OHU
OOBIYHO KOMILJIEKTYIOTCSI CMEHHBIMH KaricyiaMi (BCTABKaMH).

U3 3ammTHBIX MpHUOOPOB IaHHOrO Kiacca Haubonee
OpHeMJIEMBIMH [0 [apameTpaM [Uisi 3aluThl aHTEHHO-
(bumepHBIX TPAKTOB, OKCIUyaTHPYEMbIX IOAPA3AENCHUAMU
BHEBEIOMCTBEHHOM oxpaHbl, siBisitorcss YI'3 CA-23 u CA-35.
Hx mMonmupuKalmMy HECKONbKO OTIMYAIOTCS APYT OT Apyra Io
JMana3oHy pabouyX YacToT, [0 MAKCUMAJIbHOM MPOIy CKaeMOi
MOIIHOCTH (3aLIUINAEMbIX MEPENaTINKOB) U BHOCHUMBIM MOTe-
PsIM, 1O THIIAM KOAKCHAJbHBIX Pa3beMOB U IUIABKHX BCTaBOK, &
TaKoKe 10 MacCOradapHUTHBIM ITOKa3aTeNsIM.

VI'3 Ha OCHOBE uemeepmbB8ONHOBBIX PEeHCEKMOPHBIX
Gunvmpos, obpasyromye Apyroi OOJBIIOH KJIACC 3aIHTHBIX
IpUOOPOB, OTHOCATCS. K YCTPOICTBAM CO CBSI3BIO MO MOCTOSIH-
HOMy TOKy. HO B OTiMYMe OT HIMPOKOIOJIOCHBIX ra3opaspsin-
HBIX NPHOOPOB, HACTPOSHHBIX HA ONPENENCHHOE HAIPSUKEHUE
cpabaTbiBaHus, 3TH npubopbl, obecneunBaromue Oonee
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IPPEKTUBHYIO 3aLWMTY annaparypbl, BbIMYCKAOTCA Ha Ornpe-
[eneHHble YacTOTHbIE AManasoHbl, KOTOPbIE, K COXaneHuto, He
0XBaTbIBatOT paboume nosockl yacToT 160 1 450 My,

BHel HWe BUAbI PEKOMEHAYEMbIX razopaspsagHbix Y3

MapameTpbl pekomeHayembiX YT 3 npusegeHbl B MNpu-
NOXeHUU 6.
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7. KoakcHaibHbBIE COEIUHUTEJIH,
HX OCHOBHBIC MAapaMeTpbl U CHOCOGLI COCAUHECHUSA

KoaxcuanbHbll kabellb CTAHOBUTCS PaJUOTEXHUYECKUM
U37IeJIMeM IOCNIe TOTO KaK OH OKOHIIOBaH Pa3beMHBIMH COENU-
HUTEJISIMU.

Ha poccuiickoM pbiHKE B OOJIBIIHHCTBE CBOEM IPHCYT-
CTBYIOT pe3bOOBble M OOKUMHBIE KOAKCHAJIBHBIE Pa3béMbI
F-tuna asmarckux npousBoauTesIel Ha KOAKCHAJIbHBINA Kabenb
RG6 u RG11. Pe3b0oBBIe pa3béMbl UMEIOT MPOCTENUIIYIO KOH-
CTPYKLMIO, TPeOYIOILyI MPH IPOU3BOACTBE MHHHMAIIBHBIX
TPYZO3aTpaT 1 HENOPOTrHX UCXOAHBIX MaTepranos. Ho, HecMoTpst
Ha NPUMHUTHBHYIO KOHCTPYKLHIO Pe3b0OBbIX pa3béMoB F-Tuma
Ha koakcmanbHbli kabemp RGO/ RGI11, mpm mx MoHTaxe
U 9KCIUTyaTalluy MOTYT IOJICTEPEraTh KIIOABOIHBIE KAMHI.

ITnoxas 3ampeccoBka raiiKu KOAKCHAJbHOIO pa3béMa
F-Tuna Ha ero Kopmyc, BBI3bIBAET «HAIEKHOE» OTAEJICHHE HX
IPYT OT APyTa NPU MOHTAXE, & DKOHOMUS Ha BBICOTE BHYTPEHHEH
pe3p0bI — cnalyro (PHUKCALHI0 KOAKCHAJILHOrO Kabesst B KOpIyce
pazpéma. IIpenmyInecTBo 3TUX Pa3bEMOB B YHHBEPCAJIbHOCTH
MOZXO/a K ONPEeNICHHI0 X KaueCTBa.

[Ipu pasnuuHbIX cIOcO0ax MOHTaXa Pa3beMOB Ha
KOaKkCHallbHbIE Kalenu BCE OHH HOOJDKHBI 0OecneduBarhb
HaJeKHOE CoeAuHEeHHe OOOMX TPOBOJHUKOB Kabens
C COOTBETCTBYIOIIUMH 4YacTsMH pa3beMa U HCKIIOYaTh
KOPOTKOE 3aMbIKaHUE MEXIY IPOBOJHUKAMHU, B TOM UHUCIIE
IpHU Nocneayoileit akcrutyatanuu dpuaepa.

IIpu 3TOM OCHOBHBIM CIOCOOOM COEIMHEHMs BHYT-
peHHero npoBoaHMKa kalens sBisiercss mnaiika. Popma
CTEPIKHSI ANEKTPONasNIbHUKA U YTOJI €ro 3aTOYKH JOJIKHBI
ObITh BBIOPAHBI B 3aBHCHMOCTHA OT (POPMBI COEAMHSIEMBIX
noBepxHocTel. [lepen maiikol CTep)kKeHb MAsTIbHUKA JOJIKEH
ObITh OuHMINEeH OT Harapa u obmyxeH. [lepen coemuHeHHEM
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BHYTPEHHEr0 MPOBOAHMKA Kabens ¢ TpyOKOW LWTbIpA pasb-
emMa KOHel, 3TOro MpoBOAHMKA U MECTO ero npunansaHus
K KOHUY TPy6KW Takxe [JO/MKHbl 6biTb 06/yXeHbl. Eciun
BHYTPEHHWII MPOBOAHWK Kabens MHOrOMPOBOMIOYHbIA, TO
nepes 0061yXWBaHWEM BCe €ro MPOBOJSIOKU [OMKHbI ObITb
CKPYYeHbl MeXay co60i B HanpasBleHUN CKPYTKU MPOBOf-
HUKa ¥ MO BO3MOXHOCTU C TEM XKe LLArom.

B mecTe nepexoda 0T 06/1y)XEHHOI0 y4yacTka NnpoBoj-
HUKa K He0BNy>XeHHOMY fiethopMaLins NPOBOAHMKA, NOPbl 1
Han/bIBbl MPUMNOA He AONYCKaKTCA.

Mpwn naiike coefnHUTeNnein JOMKHbI ObITb MPUHATLI
Mepbl, WCKMKYawlWme nonajaHue npunos u ¢nioca Ha
KOHTaKTUPYIOLMe NOBEPXHOCTUN WTbIPe uan rHesg. Mo-
BEPXHOCTM MasHHbIX COeJUHEHWIA crnegyeT ouMWaTb Ku-
CTbIO MM TaMMOHOM W3 6€3BOPCOBOI TKaHW, CMOYEHHbIMU
3TUNOBLIM CMMPTOM WAN CAMPTO-6EH3NHOBOMN CMEChHIO.

JNlyXkeHHas v nasHHas NOBEPXHOCTU [O/KHbI ObiTb
61eCTAL UMY NN CBETNI0-MATOBLIMU.

B KayecTBe OCHOBHbIX MapoK NPUMNoeB Heob6X04MMO
npumeHats MOC 61 wam MOC 61 M. MNMpumeHeHne KUCnoThbl
B KauecTBe (p/i0Ca KaTeropnyeckn 3anpeLyaercs.

Bpems ny>keHus n naiku, Bo usbexaHue neperpesa
n fedopmaunv msonauun kabens M pasbeMa, He AOMKHO
npesbilaTs 4 CeKyHA,.

7.1 XapaKTepucTukKn coeguHuTeneii Hambonee

pacnpocTpaHeHHbIX Cepuii
Cepua BNC

VmnegaHcbl: 50 Om wnm
75 Om (gns gaHHOW W apyrux
CEpUiA C ABYMS 3HAYEHWSMW MMMefaHca COOTBETCTBYHOLLME UM
MOJENN COeVHUTENE Pas3nYHbI); MaKCUMaIbHOE HarpsKeHMe:
500 B (geiicTBytoLLee 3Ha4eHWe); ananasoH vactot: 0-4 [Tw.
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CoefMHeHME C OTBETHOM YacTblo: [BYXLUTbIPbKOBOE
GalioHeTHOe cLenneHue.

CoefuHeHNs ¢ kabenem NpyU MOHTaXe: MaeyHoe, Gecna-
€YHbI 3aKUM, 06XMM (OMPeccoBKa, rogpmpoBaHME) W Ha-
KpyTKa.

Cepus UHF (PL259/S0239)
MmMnegaHc: Non-constant
(coepnHnTenu C  HEnoCTOAHHbLIM
COnpoTuBNeHNemM. W3-3a  BbICOKOrO
3HavyeHnd KCBH He pekomeHpyeTcs
MCNo/b30BaTh MX MpW YacToTax cBbiwe 144 MIy); Makcu-
ManbHoe HanpsxeHve: 500 B (amnanTyaHOe 3HayeHue); gua-
na3oH yactoT: 0-500 MIW. (C BblLenpuBeLeHHON OroBOPKOA).
CoefiHeHME C OTBETHLIM COEAMHUTENEM: pPe3bboBoe
CoeguHeHUs ¢ Kabenem NPy MOHTaXKE: 3aXKMM, 00XUM
(onpeccoBka, roppmpoBaHme) N HaKpyTKa.

Cepua Mini UHF
MmnegaHc: 50 Om; MakcumansHoe HanpskeHue 335B
(amnnnTygHoe 3HayveHune); AvanasoH yactot: 0-2,5 I'Tu.
CoefiHeHWe C OTBETHbLIM COeAMHUTENEM: Pe3bO0BOE.
CoefvHeHus ¢ kabenem npy MOHTaxe: 06XuMm (onpec-
COBKa, rotpmpoBaHune), naika n «npotankmsaHme» (push-on).

Cepua N

MmnegaHcbl: 50 OM; mMakcumanbHoe HanpskeHme 1000
B (amnanTyaHOe 3HauveHue) uam 75 OM ¢ MakCUMa/lbHbIM Ha-
nps>xkeHnem 500 B (amnauTygHOe 3HAYeHWe); AMana3oH yac-
ToT: 0-3 T,

CoefMHeHMe C OTBETHOI YacTbiO: pe3bboBoe.

CoegunHeHMs ¢ kabenem Npu MOHTaXKE: 3aKUM, Maika u
00XMM (OnpeccoBka, ropmpoBaHme).
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Cepus F

Hmnenanc: Non-constant (COeqUHUTETN C HEMOCTOSH-
HbIM conpoTuBieHueM. IIpumenstorcs B OCHOBHOM ¢ 75-
OMHBIMH KaleJsIMH U Harpy3KaMH), MaKCHMaJIbHOE HaIpsDKEHHE:
250 B (meticTByroinee 3HaueHue), quana3zon 4actot: 0-1 I'T.

CoenuHeHne ¢ OTBETHOI YaCThIO: pe3bOOBOE.

Coenunenus ¢ kabeneM mpu MOHTaxke: 00kuUM (ormpec-
COBKa, ro(pHUpOBaHHE), HAKPY TKA.

Cepusn TNC
WNmnenancer: 50 Om i 75 OM; MakCHUMaJTbHOE HarpsbKe-
Hue: 500 B (neficTByromiee 3HaueHue); nuanasos yactot: 0-3 I'T.
CoennHeHue ¢ OTBETHBIM COSUHUTENIEM: pe3b0oBOe
Coenunenusi ¢ kabeneM NpU MOHTaXke: 3a)KUM, Tafika,
00xuM (ompeccoBka, rohpUpOBaHHE) U HAKPYTKA.

Cepust SMA (cBepXMHHHATIODHbBIE)
HUmnenance: 50 Om i 75 OM; MakCUMaJlbHOE Ha-
npspkerue: 500 B (ammmuty iHOe 3HaueHue), AUana3oH 4acToT:
0-18 I'Tw.
CoenuHeHue ¢ OTBETHOI 4aCThIO: pe3b00BOE.
Coenunenus ¢ kabeneM IpU MOHTaXKe: 3a)KUM, O0XUM
(onpeccoBka, rodppupoBaHie) U Haiika.

Ilpumeuanue: He 6ce cnocodvl coeounenuti ¢ xabenem, ne-
peuucnennvie O 6ceil cepuu pPa3veMos, OONYCKAeMCs NPUMEHSIMb
npu mMonmangice 1106020 KOHKPEMHO20 MUNA pazveMa OaHHOT cepuu
HA 110001 KOHKDeMmHbIl MUn KOAKCUANbHO20 kabens. Ilosmomy 6
Kamanoze 00bIYHO NPedyCMAMPUBAEMCs OOHOZHAYHOE COOMEENC-
8ue coeOUHACMbIX MUNO8.

Kpome cBoero 0CHOBHOrO Ha3Ha4€HUS - OCHAILEHUS KO-
AKCHAJIbHBIX Kabelel U COeMHIEMOro ¢ HUMHU 000OpYIOBaHMS,
KOAaKCHAJIbHbIE pa3beMbl (KOHHEKTOPBI) OONBIIMHCTBA CEpHi
NPUMEHSIOTCS W IJisl HerocpeacTBeHHoro (OeckabenbHOro)
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NOAK/MIOYEHNS, HanpuMmep, K W3MepuTensHOMY npubopy,
K KOpNycy MNOPTaTMBHOM pagMoCcTaHuUW WAW K OCHOBaHWIO
MOGW/IbHOM aHTeHHbI (KOTOpble OCHALLEHbI COOTBETCTBYHOLLMMA
OTBETHbIMM, KakK NpaBWU/O, THE3AHbIMM pa3bemMamMu), BCTPOEHHOI
B pasbeM (Kak npasu/o, LUTEKKEPHbIA CO creuuanbHbIM BBOAOM)
LUTHIPEBOI aHTEHHbI, IMB0 Harpy3o4YHOro pesucTopa C Heob-
XOAMMbIM HOMMWHA/IOM CONPOTUBAEHMA U PacceMBaeMOi MOLL-
HOCTbIO, MO0 3aLLMTHOIO KONMAayka ANA HeWcrnosib3yemoro
BbIX0J4a Npmbopa nam KoHua KoaKcuanbHOro Kabens.

B oTAenbHy0, He yKasaHHYH Bbille Ceputo «b» Bblge-
NeHbl HEKOTOpble TUMbl Pa3bemoB, OTHOCALLMXCA K CEpUsiM
BNC, UHF, F u ap, cneunanbHO npefHasHavyeHHble ans 6ec-
naeyHoro (solderLess) coeanHeHWs TONbKO C TOHKMMUK Kabe-
namm Tunos RG-58/U (50 Om) u

RG-59/U (75 Owm).

MepexofHukn (afanTepbl) B aHTEHHOW TEXHWKE WC-
NoNb3yHTCH, Kak NpaBuio, 19 06pa3oBaHUS BPEMEHHbIX CO-
eVUHEeHWA. Hanpumep, Npu NOAKNIOYEHMAX KOAKCUalbHbIX Ka-
6eneil K M3MepuTeNbHbLIM MpPMBopaM, OCHALLEHHbIM pa3bemMamMu
opyroro Tuna. [ns NOCTOSHHBIX COEAUHEHWIA KenaTeNbHO
NPUMEHATb KabenbHble pas3beMmbl.

Ho HekoTopble MNepexofHuKku, Gyayun BKHOUEHHbIMU
HenocpeACTBEHHO MEXAYy (VAEPOM 1 y3/10M MUTAHUS aHTEHHBI,
MOTYT MUCMONb30BATbLCA A1 FPO303aLUTbl AHTEHHO-(UAEPHOTO
TpakTa. Hanpuwmep, aganTep ce-
pumn UHF  Ttuna  HC566
(PL259/S0239), KOTOpbI NMeeT
BUHT ANA  KpenneHus Tpocuka
3a3eMeHNs K BHELUHen Tpyobke
aflantopa u, cnefosaTesibHO, CO-
eINHSAET 3KpaH Kabens C LUMHOM
3a3emMneHus.
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Mpn NOCTPOEHUM aHTEHHO-(PUAEPHOIO TPAKTa XenaTebHO
06X0ANTbCA MUHMMANbHO HEOOXOAMMbIM YMCNOM KabenbHbIX
pa3bemoB (O4HWUM ANS MOAKMHYEHNS (raepa K aHTEHHE Y OAHUM
- ANS ero NOAKMOYEHUS K CTaHLUMOHHOMY 060pYZAO0BaHMIO).
[JononHutensHas napa pasbeMoB MOXET MOHaAo0bMTLCSA, Harnpu-
Mep, B C/lyvae HeoOXOAMMOCTM Mepexoa C XECTKOro uim nony-
XECTKOr0 KOAaKCWasilbHOro Kabess, MMEOLLLEro HUsKue rnotepw,
HO He [OMyCKarLero Manblii paguyc m3rnba, Ha rmbkuii um
nonyrnubkuin kabenb, 6onee yao6HbIN ANA NOLKIKOYEHUS K anmna-
paType, HO TO/IbKO Ha KOPOTKOM Y4acTKe BHYTPM annapaTHoM.

WIHCTPYKLMM NO MOHTaXy Hanbosiee ynoTpebuTenbHbIX
pa3bemMoB NpuBefeHbl B MNpuoxKeHun 7.

PaclwmndpoBka 0603HauYeHWi pa3beMOB MpuBefeHa B
MpunoxeHun 8.

Mpw 3akase coeguHuTeNe cnefyeT NOMHO N TOYHO YKa-
3bIBaTb MapKy OCHaLLaeMoro kKabens v JOMOMHUTE/IbHO YTOY-
HATb Y MNOCTaBLiMKa NPUrOLHOCTb 3aKa3blBAEMOro pasbema
(0CO6eHHO-06XXMMHOI0), OPUEHTMPYACH Ha Ha/MuMe B CBOEM
nogpasgeneHnm cneyuannmsnpoBaHHoOro MHCTPYMEHTA.

PekomMeHAyeMble TUMbl KOakCWanbHbIX COefUHUTENEN
npvisefeHsl B Mpunoxenuu 9.

7.2 WHCTPYMeHT Ans pa3fenku kabenei m MoHTa-
Xa coefuHunTenei

Ona  npasunb-

HOIi pa3fenkn Koakcu-

aNbHbIX  Kabenen u

MOHTaXa pa3beMoB B

3KCMyaTaLNOHHbIX

nojpasfeneHnax HeobXoAuMO WMETb CreLuain3npoBaHHbIN
VHCTPYMEHT.

MpumeHeHWe ANs 3TUX Lenein 0O6bIYHOTO MOHTEPCKOro
VHCTPYMeHTa Manoa(eKTUBHO, a Npu BbIMOMHEHUN HEKOTOPbIX
onepauwin - HefoNycTUMO.
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Hanpumep, npou3BecTH HOPMAJbHYIO ONPECCOBKY IEH-
TPaIbHOrO MHHA M BTYJKU crimp plug mo6oro 06KUMHOro
pasbeMa Jir0OOW CepHH NpPHM MOMOLIM OOBIMHBIX CIIECAPHBIX
IUIOCKOTyOLEB WJIM APYroro KyCTapHOrO IPHUCIIOCOONEHUs
MPAKTHYECKH HEBO3MOXKHO.

Jis 3TOro MpPUMEHSIOTCS CPaBHHUTENBLHO HEAOpOTHE
crienuanbHble 00XUMHbIE yCTpoiicTBa Heckoabkux TuUros (HT-
106, HT-301 u HT-306) 1 HECKOJbKHUX MOAEJNeH Kaxaoro u3
9THX TUINOB, 0003HaYaeMBIX JATMHCKMMH OykBamu. Moxmenn
pasIM4arOTCsT MeXKAy coOOi Habopamu IIeCTHrPaHHbIX Kaiuo-
POBAaHHBIX OTBEPCTHI, KOTOPBIE COOTBETCTBYIOT IaOapUTHBIM
pasmepaM OOKHMHBIX pa3beMOB, KOTOPbIE MOHTHPYIOTCS aH-
HbIM METOJOM Ha Kabesu OmpeeNieHHbIX Mapok (OT 2 ;o 6
pasHbIX kabeseif, COrIacCHO MPUIIAraeMoil K KaXKIOMy H3ZEJIHIO
TabJIHIe COOTBETCTBH).

IIpumep Tabnuibl COOTBETCTBUS OOKMMHOTO YCTPOICT-
Ba, NpuyaraeMoii k ycrpoictsy tuna CT-301C.

Tun Pa3meps! oTBepCTHI Tumsi xabeneit RG,
00KUMHOTO B JIOWMAX H OCHAIIAEMBIX 00KHMHBIMH
ycTpoiicTBa MHJITHMETPAX pa3seMaMu

PPN /

GRIPS
cr |O|O10L0 0PIN] = N| FOR CRIMPNG RG TYPE CABLE SRS
3197 2137 187" 6,55, 58, 141, 142, 223, 303, 400,

30181 | 5.41] 4.75 174, FIBER OPTIC BLUE
aorc 3197 256121 068 6, 59, 62, 140, 210,BELDENS578 | pepy
8.1 165 [541 172 55.58,141.142,223,303,400 FIBEROPTIC
G .2557.213"1.1377 .1007].069 ] .043"] 59,62,8X140,210,BELDEN 8279.55. GREEN
6.4815.411 3.5 2.45|1.75] 1.09 | 58,141,174,223 303,400 FIBER QPTIC

1787 151°| 126°].078"| .068] 042" | 122,174,175.180.167, 186,195,
301 [425] 384 | 3.25| 1.08 | 172] 1.07 | FBEROPTIC. 178 316 BELDENS21S | ELOW
2557|2137 1877|068 ] 55,58,50,62,140.141,142.210.223.174,
230A 6.48| 5.414.75 1.72 303,400,FIBEROPTIC BELDEN 8279 | BLUE
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CneunanbHblil MHCTPYMEHT NPU MOHTaXHbIX paboTax
XenaTenbHO UCMO/b30BaTh TakXkKe 415 00pes3kn n ana pasgen-
Kn kabenein (Hanpumep, HOXHWUbl HT-206 1 ycTpoiicTBa ans
pasgenku kabeneil HT-312 1 HT-332 HeCKOMbKUX MoAenei).
CneunanbHble MHCTPYMEHTbI NS pasfenku Kabens CyuiecT-
BEHHO YMNPOLLAOT MOHTaX PasbeMoB Ha Kabenu.

Ha OTeueCTBEHHOM pbIHKE MMEITCA TaKXe YHMBEp-
CanbHble Habopbl MHCTPYMEHTOB A1 06pe3ku Kabeneid n 06-
XWMa Pa3bemoB, B TOM UYKC/E CO CMEHHbIMU Hacagakamu (HT-
330 u ap).

Hanpumep, pasfenky, 3aseMeHne 1 repMeTu3aLmio Ka-
6eneit Tvna LCF 3/8, LCF1/2, LCF 7/8, LCF 1 5/8, npoBogsaT
crnegyrowmm obpasom:

BcTaBuTb KaGe/b, MOBEPHYTb CMELMANU3NPOBaHHbII
WHCTPYMEHT [0 €ro 3aKpbiTUs U YCTaHOBWTb 3a[jHIOK 4acTb
pasbema.
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CHSATb 3ayCeHLbl C BHYTPEHHEro MPOBOAHUKA, pa3Basib-
LieBaTb BHELUHWIA NPOBOAHUK W YCTAHOBUTbL MEPESHIO 4acTb
pasbema.

[na 3asemneHus gna kabeneid MCNOMb3YHOT KOMMAEKT
3a3eM/IEHNS], YCTOMYMBLIA KO BCEM BO3AEACTBUSAM OKpY>Kato-
weii cpegbl. Kopnyc 3a3emneHnsi COCTOMT U3 HEPXKaBEHOLLEi
CTa/nM, KOTOpas MOKpbITa 3TU/IEHO-MPOMNWUIEHOBON PE3NHOIA.
MOBEPXHOCTL COMPWKOCHOBEHUA C MPOBOAHUKOM - JlyXeHast
MefHas ceTKa. BblBOgHOM 3a3eMAAOLWMIA MPOBOA KpenwTcs
BMHTaMMW U3 HepxkasetoLleld ctanu. CrneunanbHble Wanbsl npe-
[0TBPALLalOT BUHTbI OT PacKpy4mBaHus.

Mpouecc ycTaHOBKM COCTOMT M3 TpeXx Lwaros. CHavana
OuMLLAIOT Kabenb OT usonsuumn. [na yero crefyeT MCMOMb30-
BaTb CreuManbHbI MHCTPYMeHT. BTopas onepaums 3akiroya-
eTCcA B YCTAHOBKe KOpnyca 3a3emMnmTens Ha Kabenb. M B KoHue
MOHTaXa - 3aTAXXKa BUHTOB.

Lar 1 LWar 2 Lar 3
3auncTKa 060104UKN YcTaHoBKa 3aTa>KKa KOMNiekTa
Kabens. Kopnyca 3a3eMNeHns gyms

3a3eMnnTens. BUHTaMWn.
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[nsa HagexHol 3awuTbl
pasbeMOB OT BO3AENCTBUS OK-
py>atouleli cpeapl, NPUMEHSET-
CA repMeTuK.

Mpw peweHuy nNpobnemsl
rMapoun3oNaumMm  Heobxoaumo
pasnuyatb gga cnyyas. B nepsom
C/lyyae, 3TO MOMepeyHoe Mpo-
HWKHOBEHVE Bnaru, Korja oHa
NMPOHUKAET U3BHE KOAKCUasbHOM
cucTembl. BTopoli ciyyaid - NPOHUKHOBEHWE BNaryt BAOMb ANNHbI
Kabens, Hanpumep, Yepe3 NMOBPEXAEHHYH aHTEHHY.

bnarogapsa ycTaHOBNIEHHOMY Ha 3aBOfe repMeTu3un-
PYHOLLEMY KO/bLly B COEMHEHME pa3bema BCe er0 KOMMOHEHTI
3allMleHbl 0T  MPOHWKHOBEHMS
BoAbl. [mapousonauMs CcoefuHU-
TeNbHOM raiiku, 060n04KK Kabens
N BHELWIHEro MNPOBOAHUKA MOXET
ObITb OCyLLeCcTBMEHa [BYMSI CMO-
cobamu.

MepBblIii cnocob - 3amnonHe-
HMe MOMOCTW pasbemMa crheuuvab-
HbIM TrepMeTU3NPYIOLLIUM KOMMO-
HEHTOM, W3BECTHbIM Kak Plast
2000. 3acTbiBaHME  repMeTUKa
NpPOMCXOANT NOCMle KOHTaKTa ¢
BO34YXOM, MpW 3TOM COXpaHseTcs
ero NAacTWYHOCTb. 3amo/IHeHWe — YoTHiTensHoe
NPOBOAWNTCA  MOCNE  MOHTaXa
pasbemMa Ha kabesb.

BTopoit cnoco6 - YcTa-
HOBKa CMeuuasibHbIX FepmMeTusn-
PYIOLMX KOMiel, KOTOpble MPEensaTCTBYHOT MPOHWKHOBEHUIO
Bary B COeAMHeHNe pasbema ¢ Kabenem.

TepmoycafouHas
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Kpome Toro, mpu 3KCIUIyaTalyd pa3beMa B TSDKENBIX
KJIMMaTHYECKUX YCJIOBHSX BMECTE C KOJBLOM HeoOXoamma
repMeTH3aLusi pasbeMa TepPMOyCafouHOi TpyOKkoi b0 koM-
IUIEKTOM XOJIOAHOM repMETH3aLHH.

[pomonbHasi THAPOM3OISILKSL PA3beMOB JOCTHIAETCSI
NpY MOMOIIU CHELHAIBLHO Pa3pabOTAHHBIX JUIIEKTPHIECKHX
rpany (dielectric beads). Takum oOpa3om, mpenoTBparaercs
NPOHUKHOBEHUE BJIArd BIOJIb OCH KabeJust.

JUisi TepMeTH3allH CTBIKOB MEXAY COETUHUTENSIMU
MOOBIX THUIIOB PEKOMEHAYETCST HCIIOIb30BATH TEPMOYCAL04-
HyO TPyOKy Ji0O CriennaIn3upOBaHHBIC KOMILIEKTBL.

8. IIpumepHbBIii NOPSAOK AeiicTBUIl IPH MOHTAaKe
H HACTPOiiKe AaHTEHHO-(QHUIEPHBIX YCTPOIiCTB

8.1 Bri0op MecTa 1J1s1 yCTAHOBKH AHTEHHBI

Ipu BEIOOpE MecTa ISl YCTAHOBKH aHTEHHBI LieJIeco00-
Pa3HO PyKOBOICTBOBATHCS CIIEAYIOIUM:

1). Jlns OLEHKH TpenrnonaraéMoi 30HbI JAEHCTBUS
PaJMOCUCTEMBI, OTpPEeNeSeHHs] MECT Pa3MeIUEeHHs] PEeTPaHCIs-
LMOHHOTO U MyJILTOBOrO O0OpYyIOBaHMUS, a TaKxkKe IJisl IoCe-
IYIOLIErO aHAN3a U [IOUCKA HEUCIIPABHOCTEH MPH HKCIUTy aTaliiK
CHCTEMbI HACTOSITEJIBHO PEKOMEHYETCS HCIIOJIb30BaHHE I€O-
rpaMuecKux KapT.

IoMumo OyMakKHBIX KapT ¢ yKa3aHHEM peibea MecT-
HOCTH MOKHO MOPEKOMEH/IOBATH HCIONB30BaHHE OeCIUIaTHBIX
HUHTEPHET-CEPBUCOB TI0 TPOBepKe mpoduieii Tpace, HanpumMep,
LinkTest (http://www.linktest.ru/) WM aHaJOrMYHBIX, MO3BO-
JSIFOIIMX OLIEHWTh BO3MOXKHOCTH OPTaHM3ALMH  PaJHOCBS3U
MEX]y IBYMsl TOUKAMH C YYETOM KPUBH3HBI 3€MITH U pelibeda
mecTHOCTH. J[aHHBIE CEPBUCHI 00JIEr4arT paboTy MO aHAIHU3Y
HAJIMYHs TPETSITCTBUI Ha My TH PACTIPOCTPAHEHUST PaJHOBOJH,
MOMOTaT MoA0OpaTh BHICOTY YCTAHOBKM aHTEHH IUIsi obecrie-

59


http://www.mosexp.ru#  

YEeHUS NMPSMON BUAMMOCTH MEXAYy HUMH, BHIOpAaTh MeCTa yCTa-
HOBKH JOTIOJTHUTEJIbHBIX PETPAHCISTOPOB U T.IL.

2). Anst yBeIMUYeHHs: 30HBI MPSMOH BUIUMOCTU aHTCHHY
JKeJIaTeJbHO yCTaHABJIMBATh B MeCTax, Haubojee CBOOOTHBIX
OT MAaCCUBHBIX KOHCTPYKLHI, U KaK MOYKHO BBIIIE.

3). JInst yMeHbIIIeH sl BIUSIHUS TOCTHIIAOIIEN TOBEPXHO-
CTH TIPY yCTAHOBKE AHTEHHBI PACCTOSIHUE OT KPBIIIU JI0 €€ OC-
HOBAHMS IOJDKHO COCTaBJIATh HE MEHee HECKOJIbKUX AJINH BOJIHBL

4). BOMM3u aHTEHHBI HE JOJIKHO OBITh METAJUTMYECKUX
IPEAMETOB M KOHCTPYKLMH TaKHX, KakK APyrue aHTEHHBI, Me-
TaJIueckue TpyObl, MOJIHHEOTBOABI, MpoBoaa U T.A. Mcrou-
HHKaMH ITOMEX MOTYT OKa3aThCsl U COBEPIIEHHO Oe300umHbIe,
Ha TEpBBIA B3rJIsIA, NpeaMeTsl. Hampumep — prkaBblil KyCOK
apMaTyphbl, NPUCIOHEHHBIA K METAJNINYeCKON orpaje, madre
win oTTspkke. CeKIMM MauThl, UMEIOIIHe TUIOXOH 3JIeKTpUde-
CKHI1 KOHTAaKT, OTTSDKKH, BBITIOJIHEHHbIE 0€3 MPOMEKyTOYHBIX
H30JIITOPOB, HEKAYECTBEHHO MPOMasiHHbIE (OCOOEHHO MO SKPaHy)
pPa3BEMBL.

IMpu Hamuuuu MOOMM30CTH OT IUIAHMPYEMOTO MeCTa
YCTAaHOBKM aHTEHHBI IPYTUX AHTEHH, HEOOXOIMMO OCYILECTBHTH
UX MMPOCTPAHCTBEHHBIH pa3HOC (OT 25 METPOB MO rOPU3OHTANIU
WK OT 3 METPOB 1O BEPTHKAIIH)

8.2 Bri0op THIA AHTEHHBI

1) Ilpu ycranoBke anteHHbl Ha 1110, B obmem ciy4yae,
PEKOMEHIYIOTCSl K HCIOJIb30BaHUIO 0Oa30Bble KOJUIMHEAPHBIE
AQHTEHHbl C IOCJIENOBATEIbHBIM IIMTAHUEM C AJUHONW H31y-
Yaomux 3jJeMeHToB 5/8A. JlaHHbIe aHTEeHHBI 00NANAIOT KpYy-
rOBOW HarpaMMoil HalpaBlIeHHOCTHU B TOPU3OHTAJILHOM IJIOC-
KOCTH M HamboJiee BBITSIHYTHIMH JIEIECTKAMH JHarpaMMbl Ha-
MPaBJIECHHOCTH B BEPTHKAJIBHON IUIOCKOCTH, MAKCUMYyMbI H3-
JIy4eHHsI KOTOPBIX PacIoaratoTCs napajuiebHO 3eMIIe.

B ycnoBusix ropoAcKoi 3aCTPOMKH BBIIIOJHEHHUE STOTO
yCJIOBHSI CHIDKAET BEPOSITHOCTb BO3HUKHOBEHUS «MEPTBBIX»
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30H B Onusnexamed k IO 30He u yBenuuuBaeT MOIHOCTH
CHUTHAaJIa B aJbHEl

2) Tlpu ycraHOBKEe aHTEHHBI HA OOBEKTaX B yCIIOBHSIX
c1aboro MpOXOXKAEHWUsI CUTHAJIAa PEKOMEHIYIOTCS K HCIOJb30-
BAHMIO HANPABJICHHBIC AHTCHHBI.

8.3 BbIOOp M MOHTAK 3J1eMEHTOB AHTeHHO-(pUAePHOIT
CHCTEMBI

1) ITpu BBIOOpE KOAKCHATIBLHOTO Kabessi CleayeT yUUThI-
BaTb MOTEPU B HEM HAa MCHOJB3yeMOM dacToTe. J[nsd pasHbIX
TUNOB KalOeneil BeNMYMHA 3aTyXaHUS MOXKET CYILNECTBEHHO
pasnuuaTthes, NPU STOM HabmoAaeTcs oOIasi TEHACHUMS: YeM
MeHblle ToTepy, TeM Oojbine auamerp kabemst. s pacuera
HOTEPb YPOBHS CHTHAJIA HCTIONB3YIOTCS JAHHBIE, TIPUBEICHHBIE
B MPUWIOXKEHUH 5 WJIU B NTACIIOPTe.

2) B cayuae, korga «ToicThiey Kabenan He 00JamarT
JNOCTATOYHOH TMOKOCTBIO JUIi MOHTaxa C mneperubamu mox
OCTPBLIMU yIJIaMH, PEKOMEHAYIOTCS KOMOMHHPOBAHHbIE JINHUU
C HCIIOJIb30BaHHEM COOTBETCTBYIOLINX Pa3beMOB U aJJalTEPOB,
MpPUBEAEHHbIE B IIPUIOKECHAN 6 WIIH aHAJIOTHYHBIX. [TepernOnn
IOl OCTPBIMHU YIJIaMH IPHBOAAT K HAPYIIEHHIO IEJOCTHOCTH
kaleJs 1 HeNCIIPAaBHOCTSIM aHTEHHO-QUIEPHOIT CHCTEMBI.

3) Lenecoobpa3Ho, KOrAa 5TO BO3MOXKHO, POU3BOAUTD
3aMeHy PaJHO4YacTOTHOrO Kabessi Ha HU3KOYaCTOTHbIE JIMHHH
cesi3u. Hanpumep, B cutyarmy, Koraa HeOOXOAMMO yCTAHOBHTD
aHTEHHY Ha KpbIIIE BBICOTHOTO 3[aHHS W MPOBECTH CHUTHAI
k obopynosanuto IT[IH Ha mepBoM 3Taxke. B 3tom ciydae,
€CJIM M03BOJIsieT 000PYNOBaHNUE UCIIONb3Y eMOil CHCTEMBI, ObLIO
Ob! 3 dexTHBHEE YCTAHOBUTH PANHOYACTOTHYIO 4acTb 0OOpy-
JIOBaHUsI CHCTEMBI B 3AINUIIEHHBIE YEPHAYHBbIC MOMEIIEHMNS,
a nepenauy uHpopmarmu Ha [TL[H BHU3 OCYIUECTBISITH O BH-
TOW Mape ¢ UCMONb30BaHUEM HpeodpasoBareeil nHTepeicoB
tuna RS-232/RS-485. Tlpu maHHON peanu3aiiii CHIDKAIOTCS
norepu B QuaepHON JUHUM, [UIMHHA HU3KOYACTOTHOM JIMHHU
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CBsA3M MOXeT pocturath 10 1200 M, kpoMe TOro, clenyeT OT-
METUTb, YTO IPOKJIAAKa MOAOOHBIX HHM3KOYACTOTHBIX JIMHMI
CBSI3U C JOCTaTOYHBIM PE3EPBOM 3aJI0KEHA Ha 3Tare CTPOU-
TEJIbCTBA HOBBIX 3/1aHHIA.

4) B cOOTBETCTBUH C paHEe M3JIOKEHHBIM HEOOXOIMMO
OCYLIECTBUTb MEPONPHUATHS 110 3a3€MJICHHIO U IPO303aILHUTE.

5) IIpu MOHTaxke aHTeHHO-(UAEpHOIl cucTemMbl TpeOy-
eTCs HaJe)KHOE KpeIuleHHe Bcex ee saeMeHToB. He pekomen-
IyeTcs CBOOORHOE MOABEINMBaHUE OONBLUINX YHACTKOB Kabers,
NPOBHCAIOIIETO IOJ COOCTBEHHbIM BecoM. COIJIACHO NpaBH-
JlaM TIOXKapHOi! Oe30macHOCTH, HE pa3pelaeTcs OCyIIeCTBIATh
KpEeIUIeHHe KaKuX Obl TO HU OBUIO YCTPOICTB HA BEHTIIALMOH-
HBIC BBIXOOBI, ABIMOXO/bI, BBITSXKKH ra3a.

8.4 Hacrpoiika 31eMeHTOB aHTeHHO-puaepHoi cuc-
TeMbl

1) HacTpoiika aHTeHH OCYILECTBISETCS, KaK IPaBUIIO,
MyT€M U3MEHEHHs Pa3MepOB €€ DJIEMEHTOB WJIU IOACTPONKOMN
€MKOCTHBIX W HUHAYKTUBHBIX 3JICMCHTOB B COOTBETCTBUH C
MacroOPTOM Ha AHTEHHY.

2) Heobxomumo yuutbhiBaTh, uTo mpu n3Mepenun KCB
Ha KOAKCHAJIBHBIX Kalesix, 00JIaNaroiuX BhICOKUM 3aTyXaHHUEM,
MOTYT BO3HHMKATh CUTYaL[HU KOIZIa YPOBEHb OTPAKEHHOTO CHT-
HaJa JOCTaTOYHO CWIBHO OciabeBaeT M3-3a MoTephb B kKabene u
UCIIONIb3YEeMBIil  M3MEPUTENbHbI HMHCTPYMEHT IIOKa3bIBAET
KCB, Onuskuii k enunuune. B naHHOM ciiydae HeoOXOIHUMO
HACTPOHNKY aHTEHHO-(QHOEPHOro YCTPOWCTBA IIPOU3BOIAUTH
paspenbHO. CHavana IPOBOASTCS W3MEPEHHs IapaMeTpoB aH-
TEHHBI, a 3aTeM INapaMeTpbl Kabens C MOAKIIOYEHHOH aHTEH-
HOM.

3) Ilo oxoHuaHHH BceX pabOT COEAMHHTEIbHBIE dJie-
MEHTBI CUCTEMbI JOJIKHBI ObITh 3arepMeTH3UPOBAHBI.
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9. TpedoBaHusi 6€30MACHOCTH
MPH YCTAHOBKE AHTEHHO-(PHIEPHBIX YCTPOICTB

Hacrpotiky u cO0pKy aHTEHHEI IIepe]] €¢ yCTaHOBKOW Ha
MadTe clefyeT MPOU3BOJUTH HEMOCPEACTBEHHO HA 3€MII€ WITH
Ha Apyroi JOCTaTOYHO NMPOCTOPHOI U POBHOM IIOIAAKE.

He nomyckaercst cobupaTs 1 MOHTHPOBATH AHTEHHY, €CIIH
OT MecTa ee COOPKU U YCTAHOBKH He 00ECTIeYnBACTCsl JOCTATOY-
HOE PACCTOSIHHE IO JIIOOBIX JIMHUH 3JIEKTPONEpenayn, a TaKkxke
yCTaHABIIMBATh AHTEHHY B TOXIJIMBYIO HITH BETPEHYIO ITOTONY.

JInst 3amuThl OT TPO3OBLIX Pa3psIOB MAauyTa AHTEHHBI
JIOJDKHA OBITh HANEXKHO 3a3eMJICHA. YCTaHOBKA aHTEHH Ha
MauTe, He UMEOLIel 3a3eMIICHHS, HeIOy CTUMA.

Bo u3bexaHne HECUACTHBIX CIIy4aeB HE CIICAyeT YCTaHaB-
JIMBATh aHTEHHY TOJIBKO COOCTBEHHBIMH CHJIaMH, 6€3 TIOMOIIU U
HOJICTPaXOBKH APYIMMH JMIAMHU. B cilydae mameHns aHTEHHBI
WIIH KaKMX-JIHOO ee 4YacTeil He MbITalTech YAEpXKUBATh UX OT
nagenus. Ecnu npu mafeHny aHTEHHBI, aHTEHHOH MauThI WITH
3JIEMEHTOB MX KOHCTPYKIHI OHH CITy4aifHO KOCHYTCS IIPOBOAA
SJIEKTPUYECKON CETH, HE IIPUKAcalTeCh K 3TUM IpeaMeTaM U
CPOYHO BBI30BUTE HAa MECTO IPOUCIIECTBHS MPENCTaBUTEINS Op-
TaHM3ALNH, 00CITy KUBAIOIIEH TaHHYIO 3I€KTPHIECKYIO CETh.

MecTo yCTAaHOBKM MadyThl [JOJDKHO BBIOMpAThCAd Ha
TAKOM YJaJIeHHH OT NPOBOMOB 3JEKTPOCETH, YTOOBI ATO pac-
CTOSIHHE TPEeBBbIANO (HE MEHee 4eM BIBOE) OOIIYI BBICOTY
MauThl C YCTAHOBJIEHHOH Ha HeH aHTEeHHOM.

IIpu ycraHOBKE KOPOTKOH ONHOCEKIMOHHOW MauyThl U3
CTaJIbHOW BOJOIMPOBOJHOI TPYOb!I HE ClIeAyeT NPUMEHSITb TPy Oy
nuamerpoMm Oonee 3 cm. Ecim mMauTta cocTaBHasA, a TakxKe BO
BCEX CllyuasX, KOra ee BbICOTa MpPEBbILIaeT 5 METPOB, HEOD-
XOAMMO UCTIONb30BaTh PACTSKKU.

He mbITaiitech MOHTHPOBATh U yCTAHABINBATb AHTEHHY
caMy, eciy y Bac HeT HOCTaTOYHBIX HABBIKOB U OMbBITA B MOH-
Ta)ke€ M yCTAHOBKE MOAOOHBIX ycrpoiicTs. IIpuBnekaiite mis
9THX Lejell Oojee ONBITHBIX JIMI[ WA CIEHHAIHCTOB-
uHKeHepoB. [IpuBieYeHne CeLHatncTOB 0053aTeNbHO, eCIu
BBICOTA KCIIONBb3yeMOW OarHu, TPpyObl HIIH TEIEeCKOIMHYECKOi
MayThl IJIs1 yCTAHOBKH aHTEHHBI IpeBbIaeT 10 MeTpos.
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Ilpunoswcenue 1
HexkoTopsbie opMyJibl 1Jisi pacueToB

Amnaumyonoe 3navenue HANPA’CEHHOCMU ieKmpuye-
CKO20 NOJsL PATUOBOJIHBI B CBOOOZHOM MPOCTPAHCTBE, CO3/1a-
BaeMOro aHTEHHOW ¢ KO3((ULHUEHTOM HANPABJICHHOTO AEHCT-
Busi [;, K KOTOPOH OT MepenaTdrKa MOABOJUTCS MOLIHOCTD P,
B TOYKE IIpHEMa, yJIAJeHHOH Ha pPAcCTOSHHE ¥ OT aHTEHHBI,
paBHO:

E, =254,/R[xBt] D, /r [xm], MB/m

Heticmeyiowee 3nauenue pasro: F, = \/EEM .

Ilpumeuanue:

1. Koagppuyuenmonm nanpaenennozo Oeiicmeus HaIpaBJICH-
HOHM aHTeHHH! (D;) HA3bIBAIOTCS MHOXKHTEJb, MOKA3BIBAOINUM, BO
CKOJIbKO pa3 CICAYCT YBCIMYUTh MOINHOCTH (P;) , mOAaBacMyr K
H30TPOIHOM aHTCHHE (PAaBHOMEPHO M3Ty4alOIeH BO BCEX HAIpas-
JICHUSIX), YTOOH! B IMYHKTC MPHCMAa OHA co3JaBajia Obl TAKyIO K¢ Ha-
NPSDKEHHOCTD Mo F,,, Kak HAaNpaBJICHHAs aHTCHHA (IIPH PaccMOT-
PECHUM SNEKTPHYCCKUX XaAPAKTCPHCTHK AHTCHH JACTCAd HECKOJIBKO
uHoe onpeaeneuue KHJ/]);

2. Kosdduupenr D; 04cHP HE3HAYUTEIBHO OTIIMYACTCS OT
Ko3(pPuyuenma ycunenus aHteHHbl (7;, YUUTHIBAIOLIECTO AKTHUBHBIC
notepu B autense. [losromy D,~G, (t.x. KIT/] antenns 77 = 100%):

3. IIpousseacuue P; D; = P; G; npuHATO Ha3bIBaTh 9Pghex-
MueHoU MOUYHOCIMbIO U3JLYYEHUS..

Mownocme na evixode 6 (nazpysxe) npuemHol aHmeHHbl C
k03¢ (HIMCHTOM HaNPaBIeHHOTO AckicTBUg D) paBHa:

P2 = P1/12 D1 Dg/(47ﬂ")2/D1 Dg, Bm.

Ilomepu snepauu paouoeoan nNpu ux pacnpocmpaHeHuu 6
€60000HOM NPOCMPAHCMEe BRIYUCISIOTCS Kak:

Lo= Py/P>=(4mr/3)*/ D; D3,

a MpU U30TPOMHBIX EPEJAOINNX U MPUEMHBIX AHTCHHAX, T.€.
npu D;= D,=1 (T.Ha3. ochoeHvle nomepu).
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Loce=(4m/2).

Te e 3Ha4CHMS, BHIPAKCHHBIC B JIOrapUu()MUICCKUX €IUHH-
nax (B genudenax):

L[0B]=10¢g L.,=20{g (47r)-20{g A -D, |05 ]-D,[0F]

Lo cs/OB]=10{g Ly s=20{g (47r)-20{g A

M3veneHne HanpsKCHHOCTH 3JCKTPUUCCKOrO IMOJS B PEajib-
HBIX YCIOBMSX IO CPABHCHHIO CO CBOOOAHBIM MPOCTPAHCTBOM Xa-
pakTepusyeTcs MHOMCumenem ociabnenus F.

C yueroM MHOXHUTENS OCnabneHus QOPMyIBl nOmeps npiu
pacnpocmpaneHuu paduosOIH (6 PeaibHbIX YCI06UsX,) TPUHUMAKOT BUL:

L= P]/sz Lc/FZ:(‘fﬂT//’L F)Z/DI Dg,

Lo= Lo/ F°=(47r /AF) >,

L[ob]=10{g L=L.[0F]-20{g F=20{g(4mr)-20{gA-F[0b]-
D,[ob]-D:[ob],

Lo/ob]=10€g Ly=Ly ../0b]-206g F=20{g(4r)-20{g A-F[0F].

W3 dopmynsl noTeps B PEaNbHBIX YCIOBHAX CICAYET, UTO
P.D,D,=(47/AF)°P-.

Torga, ecau yCIOBUTBCS O TOM, YTOOBI BBIPAXKATh MOLTHOCTH
P, u P, He B BaTTax, a B Ae(MOCIaX MO OTHOIICHHUIO K OZHOMY BATTy,
TO €CTh B Aenuben-sarrax [a1bBr]:

P,;[zbBT1]=10{g P,|Bt| u P;|nbBt|=10{g P,[BT],

TO mocnexHss Gopmyiaa mpuoOpeTacT BHA, OYECHBb yIAOOHOM
JUTSL pacyeTa JTUHUM PaJHOCBI3H:

Pi[nbBt]+D,[0F]  +D,[0B]=  P,[abBrt|+20{g(4mr)-20{g A-
EJob].

Yoenvnas emxocms xoaxCHaNIbHON TUHUH, €€ YOeNbHAS UH-
OYKMUBHOCMb U BOJIHOB0EC CONPOMUGIECHIE BBIMUCISIOTCS IO Cle-
ayomum hopmy iam:

Ci=241¢x10"/Ig (D/d) ®/v;

L;=1[0,48 Ig (D/d) +13,33 (1/d +1/D) /N 1% 10° Ta/m;

Z,=R,= 138 Ig (D/d)/ /&, Om

Yoenvnoe samyxanue Beipaxaetcs GpopMyI0ii:

a = [2,62 Y/ (1+D/dy Dlg (D/d) +9,1 ftgd] x /2. 107
nb/m.
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[Mpuno><eHue 2
CBefleHnsa 15 HAaCTPONKK 6a30BbIX aHTEHH

Pa3mepbl anemeHTOB An1a A-1000 MV1
Fo Al A2 A3 A4

[MHz] |mm| [mm| [mm] [mm]
149 603 957 957 1037
150 590 948 948 1028
151 580 939 939 1019
152 570 930 930 1010
153 561 921 921 1001
154 552 912 912 992
155 543 903 903 983
156 534 894 894 974
157 525 885 885 965
158 516 876 876 956
159 508 867 867 047
160 498 858 858 038
161 490 849 849 929
162 478 840 840 920
163 467 835 835 915
164 435 829 829 910
165 445 824 824 905
166 435 818 818 900
167 425 813 813 895
168 414 807 807 890
169 404 802 802 885
170 392 796 796 880
171 383 791 791 875
172 371 785 785 870
173 361 780 780 865
174 350 774 774 860
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157.0

Mpagmk KCB A-1000 MV1
(FO=162MT4)

166.0
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AWWILWT ASQO N /1
15M-174 MTI'y,
2 cekumn /3,6,4

dHucp!. HcoHUN boglHyc

Al

HtryvalowmA >icMwii 158 n

<"pGOHH TCMHA M>(Ts

OHHN ¢ TbKN
Mcagy CvKUHAMM Me
MttNeC 140-1*0 mm

Hl

DVXIGUTETVIOLLINTA KaYLLKA * X X

Pasmepbl 31eMeHT 0B AN

A-300 MV
Fo Al A2 A3
[MHzlI [mMm 1 fmm 1 fmm1
149 599 957 1037
150 589 948 1028
151 580 939 1019
152 570 930 1010
153 561 921 1001
154 551 912 992
155 542 903 983
156 532 894 974
157 523 885 965
158 513 876 956
159 504 867 947
160 494 858 938
161 485 849 929
162 475 840 920
163 465 835 915
164 455 829 910
165 445 824 905
166 435 818 900
167 425 813 895
168 415 807 890
169 405 802 885
170 395 796 880
171 385 791 875
172 375 785 870
173 365 780 865
174 355 774 860
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Mpadnk KCB A-300 MV
(FO=162Mr4)

13

158 159 160 161 162 163 16+ 165
158.0 f 165.0



Pasmepbl 31eMeHT 0B AN

A-300MU
Fo[M Al AZ]
Hz] mm] mm] A3[mm]

400 511 387 417
405 499 376 406
410 491 365 395
415 481 354 384
420 472 343 373
425 463 332 362
430 453 324 354
435 446 316 346
440 436 308 338
445 425 301 331
450 419 294 324
455 411 288 318
460 400 281 311
465 390 274 304
470 383 267 297
475 373 260 290
480 366 253 283
485 355 247 277
490 346 240 270
495 337 233 263
500 328 226 256
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fpadnk KCB A-300 MU
(Fo=442 MT'u)

428 430 432 434 436 438 440 442 444 446 448 450 452 454 456 458
428 f 458
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A-200MU
405*500 MLy,
taws1,8m

a3

Pa3mMepbl 3n1eMeHTO0B AN

A-200MU
Fo[MH Al[r A2[T
A ml ml
400.0 511 387.0
405.0 499 376.0
410.0 491 365.0
415.0 481 354.0
420.0 472 343.0
425.0 463 332.0
430.0 453 324.0
435.0 446 316.0
440.0 436 308.0
445.0 425 301.2
450.0 419 294.3
455.0 411 287.5
460.0 400 280.7
465.0 390 273.8
470.0 383 267.0
475.0 373 260.2
480.0 366 253.3
485.0 355 246.5
490.0 346 239.7
495.0 337 232.8
500.0 328 226.0

A3[TT]

417.0
406.0
395.0
384.0
373.0
362.0
354.0
346.0
338.0
331.2
324.3
3175
310.7
303.8
297.0
290.2
283.3

276.5
269.7

262.8
256.0



fpagnk KCB A-200 MU
(FG=442 MI'w)

428 430 432 434 436 438 440 442 444 446 448 450 452 454 456 458
428 f 458
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Mpuno>kexue 3

CBefieHns NS HaCTPOWKN 06 bEKTOBbIX
HeHarnpaBeHHbIX aHTEHH

GP 3-E 5/8



-o0°

[fuazpamma nanpaeiennocmu GP 3-E 5/8 ¢ E-nnockocmu
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TI'pagpux KCB GP 3-E 5/8 (Fy=135 MI'y)
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Pabouas nonoca wacmom GP 3-E 6 3aeucumocmu om Fy npu KCB=2
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GP 3-F 5/8

g
[narpamma HanpaBneHHocTu GP 3 F 5/8 B E-nnockocTw
7



132 135 138
1 (MHz)
Tpagux KCB GP 3-F 5/8 (F)=135 MI'y)

1039
1024
1008 11— +
s28 4 ‘\ . :

977.3

mm GP 3 F

9617
9462

I
{
15.02.678]

930.7 +— ™
9152
899.7

sges +— L L MHz
ws | s | e | e | o [ ms
157160 168 168 173

Pazmep snemenma L
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CX455 34
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CX164U B

1&93 166 160
UMHzI

padovk KCB CX164U,F0=166 ML)
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Mpuno>keHue 4

KoHcTpykums, AH v rpagmkn KCB HanpaBneHHbIX aHTEHH

Y3VHFY

[varpamma HanpaBneHHOCTU aHTeHHbl Y3 VHFy
B E-nnockocTwy
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-180 -144 -108 -72 -36 0 36 72 108 144 180,rpapg

Awnarpamma HanpaBneHHOCTW aHTeHHbl Y3 VHFY
B H-nnockocTwU

Mpadmkn KCB aHTeHH Y3 VHFy

82



Y5VHFy

[Junarpamma HanpasneHHOCTU aHTEHHbI
Y5 VHFy B E-nnockocTwm



-180

-144 -108 -72 -36 0 36 72 108

Anarpamma HanpaBNeHHOCTU aHTEHHbI
Y5 VHFy B H-nnockocTwn

-2 -1 FO +1

Mpaduk KCB aHTeHHbl Y5 VHFY

144 180, rpag

+2

84



Y4 UHF (L, H)

Anarpamma HanpasneHHOCTW aHTeHHbl Y4 UHF B E-nnockocTu
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-180 -144 -108 ~-72 -36 0 36 72 108 144 180,rpagp

[varpamma HanpasNeHHOCTY aHTEHHbI
Y4 UHF B H-nnockocTH

Mpachmkn KCB aHTeHH Y4 UHF (L, H)
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-40

Y6 UHF (L, H)

-45

dB

-180

-144 -108 -72 -36 0 36 72 108 144
[Anarpamma HanpaeNeHHOCTU aHTeHHbI
Y6 UHF B E-nnockocTw

180,rpag
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-180 -144 -108 -72 -36 0 36 72 108 144 180,rpapg

Onarpamma HanpasfNeHHOCTW aHTEHHbI
Y6 UHF B H-nnockocTMH

380 404 428 452 476 500 MI'y,

Mpachmkn KCB aHTeHH Y6 UHF (L, H)
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ANT 459Y

KoHCTpyKumna aHTerHbl ANT 459Y

Yacrtorta, MIy

Mpathuk KCB aHTeHHbI ANT 459Y
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ANT 460LY

KoHCTpyKuMa aHTeHHbI ANT 460LY
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S7/453-468-03

[Jnarpammbl HanpaeneHHOCTY aH T eHHbl
S7/453-468 B E- 1 H-nnockocTAX

a



YacToTHas 3aBucMMoCcTb KY aHTeHHbl S7/453-468

Mpathuk KCB aHTeHHbl S 7/453-468
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SF10/440-470-03
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YacToTHas 3aBucumocTb KY aHTeHHbl SF10/440-470

Mpadgmk KCB aHTeHHbl SF10/440-470
9%
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Mpuno>keHue 5

XapakTepuCcTUKN pasinyHbiX KoakKcuanbHbIX Kabenemn

RG-58 CU

XapaKTepucTuku

BHYTpeHHMIA NPOBOAHMK:

- marepuan

- pnametp (Mm)
LnanekTpuk:

- Matepuan

- HapYXXHbIiA gnameTp (MM)
OKpaH:

- NOKpbITHE

- Matepuan

M3onauusa:

- Matepuan

- HapYXXHbIiA gnameTp (MM)

Nny>XeHada meapb
19x0/8

noNaTuNIEH
2,95

95% (onneTka)
ny>KeHast Mefib

MBX 6e3 npumecn
5,0

BonHoBoe conpotmsneHne (Om) 50
MoroHHasa emkocTb (NP/m) 100
KoahmumeHT 3aTyxaHus, g6/100m, He 6onee:
-50 My 9,7
- 100 Mr 14
- 200 MI'y, 20,5
- 400 MIy, 30
- 860 My 47
- 1000 MTy 51,6
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RG-58 U

XapaKTepucTuku

BHYTpeHHMIA NPOBOAHUK:

- MaTepuan melpb
- anameTp (Mm) 0,80
LvanekTpuk:

- MaTepuan NnonnaTuIeH

- Hapy>HblIii guameTp (MM) 2,95

OKpaH:

- MOKpbITHE 95% (onneTka)
- Matepuan ny>KeHas Mefpb
M3onaums:

- maTepman nBx

- Hapy>XHblii fuameTp (MM) 5,0

BonHoBoe conpotueneHne (Om) 53,5
MoroHHasa emkocTb (NdP/M): 94
KoathdmumeHT 3atyxaHus, g6/100m, He 6onee
-50 MI'y, 9,4

- 100 MTI'y, 13,7

-200 MT'y 19,7

-400 MI'y 29,2

- 860 MI'y, 453

- 1000 MTy 49,6
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KX-15-DB

XapaKTepucTuKn

BHYTpeHHWIA MPOBOAHUK:

- MaTepuan NyXXeHas Mefib

- pnameTp (Mm) 19x0.18

[unanekTpuk:

- MaTepuan NoOANaTUNEH

- HapY>XHbliA gnameTp (Mm) 2.95

OKpaH:

| - nokpbITHE 100% (onneTka)

- Matepuan antoMUHNEBO-
MoNnacTepHas
thonbra

Il - nokpbITHE 93% (onneTka)

- Matepuan NyXKeHaa mMefib

M3onaums:

- MaTepuan nBX

- Hapy>XHblii fuameTp (MM) 55

BonHosoe conpotusneHve (Om) 50

MoroHHasa eMKocTb (NdP/m) 10

KoathhmumeHT 3atyxaHus, 65/100m, He 6onee

-50 MT'y, 9.6

-200 MTI'y, 18.3

-470 My, 295

- 860 MI'y, 42

- 1000 MTI'y, 45.6
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KX-15 GREY (RG 8X-95)

XapaKTepucTuKu

BHYTpPeHHWIA NPOBOAHUK:
- MaTepuan

- amameTp (Mm)
OunanekTpuk:

- Matepuan

JKpaH:

- NOKpbITHE
- matepuan
M3onauunsa:

- martepuan

- HapyXXHbIli guameTp (Mm)
BonHosoe conpotusneHne (Om)
MoroHHas emkocTb (Nd/m)

NyXeHas Mefb
19x0.18

BCMEHEHHbIA Nonu-
3TUNEH

85% (onnetka)
melpb

cepblin MBX 6e3
npvmecei

5.9

50

95

KoaththmuneHT 3aTyxaHus, 6/100m, He 6onee

- 10 My
- 100 My
- 400 My
-900 My

8

12
22
30
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RF-58 LL
XapaKTepucTuku

BHYTpeHHWIA NPOBOAHUK:
- MaTepuan

- gpuameTp (M)
[vanekTpuk:

- Matepuan

- HapYXXHblli gnameTp (MM)
OKpaH:

- NOKpbITUE

- matepuan

M3onauuns:

- matepuan

- HapYXXHbIli gnameTp (MM)

BonHosoe conpoTtmeieHne (Om)

MeZb
7x0,5

BCMNEHEHHbIN No-

NNITUNEH
3,8

94% (onneTka)
mefb

MBX
5,4
50

KoathhmumeHT ykopaumsaHusa (%) 80

MoroHHas emkocTb (NdP/m)

80

KoaddmumeHT 3atyxanusa, nb/100m, He 6onee

-50 MI'y,

- 100 Mr
- 200 MIy,
-400 Mry
- 860 MrI'y,
- 1000 My

7

10,2
14,7
21,3
32,4
35,2
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RF 240 LTA
XapakTepucTukm

BHYTpeHHUIA NPOBOAHMK:

- maTepman mefp

- onametp (Mm) 1.40

[vanekTpuk:

- mMarepuan BCMEHEHHbI NoANaTK-
neH

- HapYXXHblii gnameTp (MM) 3.8

OKpaH:

| - nokpbITHE 100% (thonbra)

- maTepuan a/ltOMUHNEBO-
MoNN3CTEpPHas NeHTa

Il - nokpbITHE 80% (onneTka)

- MaTepuan ny>eHas Mefb

M3onauwms:

- MaTepuan NnBXx

- HapyXHbIli guameTp (MM) 6.10

BonHosoe conpotusneHue (Om) 50
KoaduumeHT ykopaunsanus (%) 84

MoroHHas emkocTb (NP/m) 80
KoapmumeHT 3atyxanus, 6/100m, He 6onee
-30 MI'y, 4.4
-50 MI'y, 5.7
- 100 MI'y, 7.8
- 150 Mry, 9.6
-200 MI'y, 111
- 400 MIy, 16.2
- 450 MI'y, 17.2
- 600 MIy, 20

- 860 My, 24.2
- 900 MI'y, 24.8
- 1000 MTy 26
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RF 400 LTA

XapakTepucTuKu
BHYTpeHHWIA NPOBOAHUK:
- MaTepuan melpb
- gpuameTp (Mm) 2.62
[nanekTpuk:
- maTepuan BCMEHEHHbI NONNATUNEH

- Hapy>XHbIli gnameTp (Mm)
OKpaH:

| - nokpbITHE

- Matepuan

Il - nokpbITHE
- MaTepuan
Il - nokpbITHE
W3onaumsa:
- MaTepuan

- HapyXXHbI gnameTp (Mm)

BonHoBoe conpoTueneHne (Om)
KoadmumeHT ykopauvsaHus (%)

MoroHHas emKoCTb (Nd/m)

(chnanueckoro BCneHNBa-
HWS)
7.2

100% (chonbra)
aNtoMUHNEBO-
nonmacTepHas neHTa
70% (onneTka)

ny>keHas Mefdb
HecMeLLaloLLancs nneHka

MOSINITWIIEH HU3KOTO fjaB-
NeHns

10.3

50

84

80

KoatmumeHT 3atyxanus, 46/100m, He 6onee

-30 MI'y,

-50 My

- 100 MTy
- 150 MTy
- 200 MTy
- 400 MTy
- 450 My
- 600 Mry
- 900 Mry
- 1000 MT'y

21
2.5
3.6
4.4
53
7.9
8.4
10
124
13.2
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RG-8 LRP
XapaKTepUcTUKM

BHYTpeHHMIA NPOBOAHUK:

- Matepuman mefp

- Avametp (Mm) 7x0,72

[unanekTpuk:

- MaTtepman MOAMN3ITUIIEH HWU3KOTO [aB-
neHuns

- HapY>XXHbIA grameTp (Mm) 7,25

OKpaH:

| - nokpbITUE 100% (thonbra)

- Matepuman Mefib+MoNnacTepHas
nieHKa

Il - nokpbITHE 57% (onneTka)

- MaTepuan mefp

Wsonauus:

- Matepman NnBX

- HapyXXHbliA gnameTp (MM) 10,4

BonHosoe conpotueneHune (Om) 50
KoaththumeHT ykopaumsaHus (%) 66

MoroHHas emkocTb (Nd/m) 97
KoadduumeHT 3atyxaHus, ab/100m, He 6onee
- 50 MI'y 38

- 100 My, 57

-200 My, 8,4

- 400 MIy, 12,8

- 860 MI'y, 19,7

- 1000 MTI'y, 21,6

102



Ilpunoosrwcenue 6

ITapaMeTphl yCTPOICTB IpO303aIUTHI

Tun YT'3 CA- CA-23RS CA- CA- CA-
23RP 23RW | 35RPW | 35RS
BOJOHC- | BOAOHC-
MPOHH- | TPOHH-
LACMBIC | LACMBIC
Pa6ou. auama-| 0-2500 0-2500 0-2500 | 0-1000 | 0-1000
30H YacToT,
Ml
HNmnenanc, 50 50 50 50 50
Om
KCB, e 1,1 1,1 1,1 1,1 1,1
BBILIIC
Maxkc. momn.,| 400 200 200 200 400
Br
Brocumsie 0,2 0,2 0,2 0,1 0,2
norepu, b
Pazbvemer N-ruesno 2N- 2N- S0-239 |2S0-239
u N- THE31a THE31a )54
HITEKKEP PL-259
Tabapursi, TTx41x21| 78x41x20 | 78x55x26 68x43x20| 66x41x
MM 20
Bec, r 114 113 150 80 78
Tun raBkoit TO8- | TO8-230A | TO8- TO8- TO8-
BCTABKHU 230A 230A 350A 350A
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IHpunoswenue 7

HMHCcTpyK1IIMH IO MOHTAXY Pa3beMOB

O0:kMMHbBIE PA3bEMbI

KOPMYC PAIBEMA

XBCCTOBWK

UEHTPANBHBIA KOHTAKT  OBXXWMHAS BTYNKA

Bl

OBxuMHan BTyNKa

SNGN
N

MoaroroBka Kadeas

Hanensre OBXKMUMHYIO BTYJIKY
Ha Kabeb.

Pasnenaiire kaGeb 10 HEOOXOAH-
MBIX Pa3MCPOB.

Naiika / OGxm

MOHTAXK HEHTPAIBHOr0 KOHTAKTA
HaacupTe MuH Ha sxuty kabens Ta-
KHUM 00pa3oM, 4TOOHI OH JOCTHUT CO-
MPHUKOCHOBEHHS C JUDJICKTPUKOM Ka-
oes.

O60xmuTe win npunasiite [{IEH-
TPAJIbHBI KOHTAKT.

PasHomepHo
pacnpegenvTe
onneTky NOBERX
XBOCTOBWKE

MoHnTax kalejist HA pa3beM
Bcrasbte xabens B PASBEM. Pas-
HOMEPHO PaCHPCACIUTE OILICTKY 0~
sepx XBOCTOBOM uactu pa3bema.
Joxxmure kabenpb B pa3beM A0 TOrO
momenra, koraa LIEHTPAJIbHBIM
KOHTAKT Bcraner Ha CBOE MECTO B
JIDJICKTPHKE.

OxoHuaTebHast cOOpKA

Hanensre OBXKMMHVIO BTYJIKY
HA XBOCTOBHK C OILUICTKOM U 000XK-
MHTE KPUMITYOIIHMM HHCTPYMEHTOM.
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O0XUMHBIE Pa3beMbl

KOPNYC PA3LEMA

LIEHTPANBHBIA KOHTAKT ~ BHYTPEHHAS BTYNKA

XBOCTOBMK

{?T_[E’

OBXUMHASRA BTYNKA

[

U30NATOP

= -

IloaroroBka kates
Hanensre OBXKMUMHYIO
BTVYJIKY nHa kabensb.
Paznenaiite kabenp 10 HEOOXO-
JUMBIX Pa3MCPOB.

Naitka f O5xa1m

WNaonatop

MoHTax HeHTPaJbHOr0 KOH-
TaKTa

Pacnymnte HEMHOTO KOHEII OTI-
JeTku At Gonee yAoGHOro MOH-
taxxa Ha XBOCTOBHK paszbema.
Hazensre BHY TPEHHIOIO
BTVYJIKY u U30JIATOP na au-
3ICKTPUK KaOCIsL.

0O00xMHUTE WK IpUnAsITe
LIEHTPAJIbHBIM KOHTAKT.

\

AN
N

A

PaeHomepHo
pacnpeas Mt
OnneTky noeepx
XBOCTOBMKA

MomnTax kaleJsist HA pa3bemM
Bcrasete xabens 8 PASBEM.
PaBHOMEpPHO pacnpeacuTe omn-
nerky nosepx XBOCTOBOM
YacTH pa3beMa.

JoxmMute kabens B pa3beM J0 TOI(
momenTa, koraa LIEHTPAJIbHBIN
KOHTAKT BcraseT Ha CBOE MeCT(
B IUDJICKTPHUKE.

OxonuaTenbHast cO0pKa
(Hazeusre OBXKMMHYIO
BTVJIKY Ha XBOCTOBHK C OII-
JIETKOM ¥ 000XKMHUTE KPUMITYIO-
UM HHCTPYMEHTOM.
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O06XuUMHBIE pa3beMbl

KOPIYC PASBEMA

XBOCTOBHMK

OBXWUMHASR BTYINKA

IMoaroroBka xabesst
Hanensre OBXXKMMHYIO
BTVYJIKY Ha xaleis.
Pasnemnaiite xabeap 10 He-
00XOIMMBIX Pa3MEPOB.

iz
-\ﬂ 2

\ PaeHomepHo

pacnpegennTb
onnertky noeepx
XBOCTOBUKA

MoHTa%x HEHTPAJIbHOI0
KOHTAKTA

Bcrasbre kabens B KOP-
ITYC PA3BEMA. KaGens-
Has1 )KHJIa JOJDKHA OKA3aThCs
B CJIOTE U1 Maiku. PaBHO-
MEPHO PaCHpeieIUTE OIl-
nerky nosepx XBOCTO-
BOM uactu passema.
Ipumnasitire IEHTPAJIb-
HbIA KOHTAKT.

OG;mM

HHH VLT

Hmmlmw

OxonuaTesnbHast cOOpKa
Hanensre OBXKMUMHVYIO
BTVYJIKY Ha XBOCTOBHK C
OILJICTKOM M 000KMHUTC
KPHMITY FOLUM HHCTPYMCH-
TOM.
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O0:XUMHBIE PAa3beMBbI

KOPMYC PASBEMA

UEHTPANEHLIA KOHTAKT

BHYTPEHHSARA BTYIKA

o

OBXWMHAR BTYINKA

=& - =~ R

IToaroroBka xaGenst
Hanensre OBXKMMHYIO
BTVYIJIKY na xabensb.
Pazaenaiite kabenb 10 HEOOXO-
JAUMBIX pa3MepOB.

Nasika / OBwAM

MoHTAaXK HEHTPAJIbHOI0 KOH-
TaKTa

Pacnymute HEeMHOTO KOHELL OII-
JeTKy it 6osee yA00HOTO MOH-

taxa Ha XBOCTOBHUK passema.

Ha;[eHLTe BHYTPEHHIOIO
BTVYJIKY u U30JIATOP Ha au-
3JICKTPHK KaOCTIs.

O00xMuUTE MU rf'pnnaﬂﬁTe
IHEHTPAJIbHbIM KOHTAKT.

\ PasHomepHo

pacnpegennib
orneTky nosepx
XBOCTOBUKA

MonTax kalessi Ha pa3beM
Bcrasbre kabens B PA3SBEM.
PaBHOMEpHO pacnpezaenure omn-
netky mosepx XBOCTOBOI
YacTH pa3bema.

Joxxmure kabeab B pa3beM 10
Toro MmomeHTa, koraa LIEH-
TPAJIbHBI KOHTAKT scra-

HCT Ha CBOC MCCTO B JUDJICKTPHUKCE.

OxonuaTtenbHast cGopKa
Hanensre OBXKMMHYIO
BTVYJIKY Ha XBOCTOBHK C OII-
JETKOH ¥ 000KMUTE KPUMITYIO-
UM MHCTPYMCHTOM.
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YrioBble 00:KMMHBIE Pa3beMbl

3AMYLWKA

OBXKVMHASA BTYJITKA

XBOCTOBWUK

KOPIMNYC PABbEMA

Ioaroroska KabGeas
Hanensre OBXXKMMHYIO
BTVYJIKY Ha xabeis.
Paznemnaiire xabenp 10 He-
00XOAUMBIX Pa3MEPOB.

Manxa

' k PasHoMepHo
5 s pacnpenenvTs
RERLEAD ONNETKY NOBEPX
XBOCTOBWKE

PR
i

MoHTax HeHTPaJIbHOI0
KOHTAKTA

Bcrasere kabens 8 KOP-
ITYC PA3BEMA. Ka6ens-
HAsI JKIJIA JOJDKHA OKA3aThCs
B CJIOTE 1151 makku. PaBHo-
MEPHO PaChpeAeIUTE OIUICT-
ky mosepx XBOCTOBOM
YaCTH pazbeMa.

INpunastiite >xuty kabemnst K
LICHTPAJIbHOMY KOHTAKTY.

— 3darnywka

Qbxknm
o

:

Ga=i====t
_

OxkoHuaTebHAas cOOpKA
Hanensre OBXXKMMHYIO
BTVYJIKY Ha XBOCTOBHK C
OILIETKOM ¥ 000KMHTE
KPHMITY FOLMM HHCTPYMCH-
TOM.

BcraBbte u 3akpyTHTE
SATJIVIIKY.
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IIpumxumHbIe pa3beMbl

APWKXNMHAR .
KOPMYC PASbEMA BTYNKA LIAVNBA

Rl

LEHTPATbHBIA KOHTAKT  YNNOTHWUTENLHOE
KONbLO

IMoaroroBbTe KAGENL

Hapenbre ratiky, maidy u ymioT-
HHTEJILHOE KOJIBIO HA KaOeIb.
Pasnenaiire kaGenp 10 HEOOXOAH-
MBIX Pa3MEPOB.

IIpunasiiTe neHTpaJbHBIA NHH K
JKUJIe Kabest

Hapenpre muH Ha sxuty kaberst Ta-
KHM 00pa3oM, 4TOOBI OH JOCTHUT
COIPHUKOCHOBEHHS C JHIICKTPHKOM
Kabest.

[Tprmnasiite NEHTPATbHBIA KOHTAKT.

YcTraHOBHTE NPHIKHMHYI0 BTYJIKY
HanenbTe MpmkUMHYIO BTYIIKY Ha
Kabeb ¥ PacCHpeaeTHTE OILIETKY C
HAPY>KHOH YaCTH BTYJIKY IO KPYTY.
OcTpbIMH HOXKHHIIAMH OOPEXBTE
JIMIIHIOKO OILIETKY .

OxoHuaTesibHast COOpKa
INoayunBIIyOCS KOHCTPYKITHIO
BCTaBBTE B KOPITYC pa3beMa JI0
yropa.

C nmomMouipio ABYX KIIOUCH, 3aTs-
HUTE raliky, OJHOBPEMEHHO MpH-
JICP)KUBAst BTOPBIM KIIFOUOM KOPITYC
paspema.
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HakpyunBaouuecs pa3bemMbl

KOPMNYC PASBEMA

COEOVHUTENLHAA FAMKA

KK

IMoaroroBka kabGens
Hazensre COEJJMHUTEJIb-
HYIO TAMKY Ha kabes.
Paznenaiite xabenb 10 HEOO-
XOJUMBIX Pa3MEPOB.

Maika onnetku

IIpunasiiite neHTpaILHbIH
MHH H JKHITY KabeJst
BcrasbTe kabenp B KOpITyC
paszpema.

Ipunasiire xumy xabems K
LEHTPAIBHOMY IHHY.
[Ipomnasiite omneTky yepes oT-
BCPCTHE B KOPIIYCE Pa3beMa.

OxonuaTenbHas cOopka
BeepHuTE U 3aTSHUTE COCAH-
HUTCIIBHYIO TaiKy.
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Mpuno>keHune 8

PaclungpoBka 0603Ha4YeHMI pa3beMoB 1 afanTepos

PacwudpoBka o603HaYeHMss pa3bema
N-(A)(P)111F-NGD
MaTepua ayanekTpuka
MOKPbITVE LEHTPA/IbHOTO KOHTaKTa

I MoKpbITVie Kopryca
kabesnibHas rpynna

MOHTaX OrIeTKM

KOHCTPYKUMS pasbema (MpsiMoid/yr/ioBoii)
VN pasbema

o, neyatHbIi MoHTax (PCB)

PEBEPCHb I/ TVN (reverse)

cepus pasbema

PacwundpoBka o603HauveHUs aganTtepa
NB-(A)312(Q1)-NGD

MOKPbITUE LIEHTPa/TbHOrO KOHTaKTa

Marepuan ANanekTprka

MOKPbMVE KOpryca
MoaucmkaLys
MpeLy31oHHas Bepcus

TMN pasbeva b (nana/mMama)

TMN pasbema A (nana/mMama)
TN NepeXoaHKA

peBepCHbIA TUn

cepua b

cepug A
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Cepus pa3bema
B: BNC cepus

F: F cepus

M: Mini UHF cepust
N: N cepus

N1: Nipple cepus
(FME)

P: Phone cepus
R: RCA cepust

S: SMA cepus
S1: SMB cepus
S2: SMC cepus
S3: SMP cepus
T: TNC cepust

U: UHF cepust

11: MCX cepus
12: 1.6/5.6 cepus
13: MMCX cepust
14: SMZ cepust
(SMB 75 Om)

15: 1.0/2.3 cepus
17: MC-CARD cepus
19: SSMA cepus
20: SSMB cepust
25:7/16 cepus

Koncrpykuus

pazbema

0: Llanrossrit

1: TTpsamoit

2: YrnoBoii

3: IlpubGopHsrii mox

ramky

4: IlpuGopHsIit

tmanen

5: IpubopHsIii mox

raiky (yrioBoi)

6: TTpuGopHbrit
nasen (YriioBoii)

MoHTAakK OIJIETKH
1: OGxumHOK

2: IproxuMHOM

3: Haxpyuusaro-
HAHCS

4: 3aMKOBBIM

5: Tlaiika

Tun pazbema

1: Burnka (mama)

2: Pozetka (Mama)

3: INepexoanux (mps-
MO})

4: Tepexoxuuk (yr-
JIOBOKA)

5: Tpoitrux (T-type)
6: TepmuHarop

7: I'pozopa3zps aHuK

IloxpeiTHE

B: YepHslit xpoM
C: Xpom

G: 3om0TO

N: Huxens

S: Cepebpo

T: Onoso

W: Benas 6ponza
Y: XKenrsrit xpom

Marepuan anajex-
TpHKa

B: bakenur

D: eappun

T: Tednon

KaGesbHas rpynna
B: RG-8, RG-213,
PK 50-7-11, PK 50-
7-35, PK 50-7-311,
RG-165, RG-393

C: (28mm pin) DX-
1000, DX-10A,
B9913

F: RG-58, RG-141,
RG-303, B7806A,
B8240, B8259,
LMR-195, PK 50-2-
215, PK 50-3-14, PK
50-3-15

G: RG-59, RG-
59A/B, RG-62, RG-
62A/B/C, RG-210
L: RG-174, RG-188,
RG-316, B7805A,
B8216, B84316,
LMR-100A, PK 50-
1.5-12

M: RG-178, RG-
178A/B, RG-196,
RG-196A

N: RG-179, RG-
187A

P: RG-55A, RG-223
X: RG-8/X, B9258,
B7808A, LMR-240
5D: PK 50-4.8-35,
LMR-300

8D: 8D-FB

10D: 10D-FB
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Mpuno>k eHne 9
PeKoMeHAyeMble TUMbl KOaKCUanbHbIX COefUHUTENEN

CoepunHutenn cepum BNC
Pa3beMbl 6/104HbIe:

BNC-rHe3a0, 6104HbIN C rainkoi B-235
BNC-rHe3ao, 6104HbINA ¢ hnaHLem 31502 (UG290V)
3 | BNC-wwuTekep, 6/104HbIN C ravikoi B-135
L
"M

PasbeMbl KabenbHble:

1 BNC-rHe3go o6xumHoii gna RG-58 B-211F

2 BNC-rHe3go npmwxumHoli ans RG-58 (UG89U) 31510

3 BNC-wrtekkep, 06xumHol ansa RG-58 B-111F, B-11IF/3pcs

4 BNC-LTeKKep, NpmKUMHOI gna RG-58  B-112F

5 BNC-wTtekkep, npyxumHoin ana RG-213 B-112B

6 BNC-wTekkep, npwkumHoi ans RG-8X  B-112X

7 BNC-wTekkep, npywknmHon ans RH-100 B-112 B-2,8

8 BNC-wTekkep, ¢ HakpyTKoli gns RG-58  B-113F, B-1130

Cb o o O

1 2 3 4

$ 0 o ®o0 o o o
5 6 7 8
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ApanTepbl:

1 BNC-wrTekkep/uHP-rHesgo (S0239) BU-312

2 BNC-mTeKKep/Mini-UHF-rHesgo BM-312

3 BNC-wTekkep/TNC-rHesso BT-312
1 2

CoeguHuTenun cepum UHF
Pasbemebl
1 S0239, 6n04HbIN C raiikoii U-2350U-235T
2 S0239, 6/104HbIli C hnaHuem U-245

1 2
Pasbembl kabenbHble:
1 S0239, o6xumHoi ans RG-58 U-211F
2 S0239, obxumHol ans RG-213 U-211B
3 S0239, npmxumHoii gns RG-213 U-212B
4 PL259, 06knMHol ana RG-58 U-111F
5 PL259, o6kunmHoi gna RG-213 U-111B
6 PL259, c HakpyTKoii ans RG-58 U-S113-F
7 PL259, c HakpyTKoin g RG-213 U-113B
8 PL259, ¢ HakpyTKoii ans RG-8X n-n3x
9 PL259, npmwknmHoli ans RG-213 U-112B
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ApanTepbl:

Pb259/B1YC-rHe3no UB-312
Pb259/Mwwu1-uHP-rHe3no UM-312
Pb259/M-rHe3zo UN-312
PL259/TNC-r UT-312
3
1 2 3

CoeauHutenn cepum Mini-UHF
Pasbembl KabenbHble:
Mini UHF-rHe3go, 06xwumHoit ans RG-58
Mini UHF-wwekkep, otxumHol ans RF-58LL
Mini UHF-wwekkep, 06xumHoli ans RG-58
Mini UHF-wwTekkep, 06XuMHoi ans RF-213
Mini UHF-wwTekkep, 06xmMHoW ana RG-8X

M-211F
M-111LL
M-111F
M-111B
M-111X
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N

ApanTepy
Mini UHF-wTtekkep / BNC-ruesgo MB-312
Mini UHF-wTekkep / S0239 MU-312
Mini UHF-wTekkep / N-rHesgo MN-312

CoepuHuTenu cepumn N
PasbeMbl 61104YHbIE:
N-rHe3no, 6/104HbIN C rainkom N-235
N-rHe3go, 6104HbIN ¢ hnaHuem N245B, N-245T

Pa3bembl 6104YHO-KabENbHbIE:
N-rHe3go, 6/104HBbINA C raikoi, 06xumHoli gns RG-174
N -rHe3a0, 6/104HBbIN ¢ raiikoil, 06XkuMHoi ans RG-58
N -rHe3no, 6/104HbINA C raiikoi, NPKUMHOW ana RG-213

N-rHesgo, 6104HbIN ¢ hnaHuem, 06xuMHol s RG-213
N-rHe3go, 6104HbIl ¢ hnaHueM, NpyXMMHoOA ana RG-213

N-231LT
N-231F
N-232 B,
N-232BT
N-241B
N-242B
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Pasbembl KabenbHble:

1 N-rHesgo, 06XkmmHoii gns RG-58 N-211F

2 N-rHesgo, npwkunmHoi ans RG-58 N-212F

3 N-rHesgo, o6xumHon gns RG-213 N-211B

4 N-rHe3go, npmxumHon gna RG-213 N-212B-2.4, N-212B-2.8
5 N-ruesgo, npmxmmHon gnsa RG-8X N-212X

6 N-wwTekkep, 06XknMHoA ans RG-58 N-111F, N-111FT

7 N-LuTeKkep, NpWXMMHo ans RG-58 N-I 12F, N-1 12FT

8 N-wTekkep, 06mMHol ansg RG-213 N-111B, N-11 1BT

9 N-wTekkep, NpYXMMHON ana RG-213 N-I 12B, N-I 12BT-2,4

10 N-wTeKkep, NpKMMHOR ana RG-8X N-1 12X
1 N-wrekkep, Npx1MMHol gns RH-100 N-112B-2,8

C

1 2 3 4
5 6 7 8



N-wTekkep / BNC-rHe3ao NB-312

2 N-wTekkep / S0239 NU-312

3 N-wTtekkep / TNC-rHesgo NT-312
1 2 3

CoeauHutenun cepun TNC
Pa3sbembl 6104HbIE:
i TNC-rHe3go, 6/104HbIiA C rainkoi T-235, T-235 TGT
2 TNC-rHe3go, 6/104HbIN C (hiaHLeM T-245

Pasbembl 6/104YHO-KaGeNbHbIE:
1 TNC-rHe3no, 6/104HbIN C raikoid, 0OXumHo and RG-174  T-231LT
2 TNC-rHe3go, 65104HbIN C raiikoii, 06x1uMHoiA ans RG-58 T-231F,
T-231FT
3 TNC-rHe3mo, 67104HbIV C rainkoi, npuwxkumHoi ans RG-213  T-232B,
T232BT

1a*r
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REREBovcovouswne

Pasbembl KabenbHble:

TNC-rHe3go, 06xumHon ansa RG-58 T-211F
TNC-rHe3go, npmkumHoi ana RG-58 T-212F
TNC-rHe3go, ¢ HakpyTKoli ans RG-58 T-213F
TNC-rHe3go, NpmxumHoin ana RG-213 T-212B
TNC-rHe3go, ¢ naikoi gna RG-213 T-213B
TNC-rHe3go, NpmxumHoi ana RG-8X T-212X
TNC-wTekkep, 06XUMHOI ana RG-58 T-111F, I-1111 1
TNC-LTeKKep, NpwKUMHoON ang RG-58 T-112F
TNC-LITeKKep, € HakpyTKoli ana RG-58 T-113F
TNC-wTekkep, 06XMMHOI ans RG-213 T-111B, T-111BT
TNC-LTekKep, NpwkumHol ans RG-213 T-112B-2.4
TNC-wwTekkep, ¢ naikoi ana RG-213 T-113B

TNC-wwTeKkep, NpmKUMHOR ana RG-8X T-112X
TNC-LwTeKKep, NpmKUMHOM ans RH-100 T-112B-2.8

”I\
&

T
1 2 3 4 5

¢ o n

o ®
6 1 8 9 10
7] 12 13 14
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ApanTepbl:

1  TNC-iirreKicep/BNC-rHe3go TB-312
2 TNC-wTekkep/S0239 TU-312
3  TNC-wrtekkep/Pb259 TU-311
4 TNC-wrtekkep/N-rHesgo TN-312
1 2 3
CoeguHutenn cepun SMA
PasbeMbl 6noYHble:
SMA-rHe30, 6104HbIN C NaiiKoii S-235, S-235T

Pa3bembl 6104HO-KabeNbHbIE:
1 SMA-rHe3g0, 6104HbIN C raiikoi, 0xumHon ana RG-174  S-231L

2 SMA-rHe3g0, 6/104HbINA C raiikoi, 06xuMHoR ana RG-58  S-231F
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Pasbembl Kabe/bHble:
SMA-rHe3go, 06umHomn ana RG-174
SMA-THe3g0, 06XknmHol Ana RG-58
SMA-wITeKKep, 06XuMHON a1a RG-174
SMA-wwTeKkep, 06XmMMHON ans RG-58
SMA-LTeKKep, NPKUMHON ans RG-8X

G EWN R

S-211L

S-211F

S-111L
S-111F,S-111FT
S-112XT

CoegunHuTenn cepun FME

PasbeMbl KabenbHble:

FME-rHe3no, 06kumHoii ans RG-174 N1-211L
EME-rHe3no, 86)XKMMHoI ans RG-58 ND211F
FME-rHe3ao, 06xumHol ans RF-58LL N1-21ILL
FME-rHe3no, 06XumHoi ans RG-8X N1-211X
_5_FME-wwTekkep, 06XknmHoi ans RG-58 N1-111F
_6  FME-wwTekkep, 06)xuMHOA ans RF-58LL N1-11ILL
7 FME-wwTekkep 06XUMHOI A RG-8X N1-111X

4 ?
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Pa3bembl 6104HO-KAOENbHbIE:
FM E-wTekkep, BMOYHLIN C raitkoin, 06kmmHoin gns RG-174 N 1-131L

j_  FME-urreKKep/BN C-LUTEKKep NIB-311
2 FME-iirreKKep/PL259 31531

3 FME-mTeKKep/MiniUHF-iirreKKep 31536

4 FME-urreKKep/N-rHesgo N1N-312
2  PME-wTekkep/bl-uTekkep NIN-311
6 FME-mTeKKep/TN C-THe3a0 NIT-312
1 PME-wwmekkep/TNMYC-LTekkep NIT-311
2 PME-wrekkcp/8MA-THe3ao N1S-312
9  FME-iirreKKep/SMA-iirreKKep N1S-311

5 6 7 8
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