BepTtukan BepxHero nutaHug
Bnagumup MNMonskos (RA3AAE), r. Mockea

B craree paccMoOTpeHbl NMPpUHUKWMNbBI cO34aHWAa W npakTn4YeckKue
KOHCTPYKUMMN MHOroguana30HHbIX BEPTHUKaNbHbIX aHTEHH C BEPXHUM
nuTaHnem. OHU ocobeHHO yAO0OHbI Ana paboTbl B NONEBbIX UK 3KC-
neguuuOHHBIX YCIIOBUAX, HO TEM HE MEHEE MOryT UCIOMIb30BAaTLCH U
B AOMaliHeM "Weke", 3aHUMasa HeMHOro mecta u obecneymBas He-

nnoxue napamerpebi.

n poBnema co3gaHua NPocTol n addek-
TMBHOW MHOrOAWana3oHHOW aHTeHHbI
no-npexxHeMy BOMHYET NOYTKU KaX,ooro Ko-
POTKOBOSIHOBKMKA. Halue Bcero BHUMaHwe
k cebe NpUBNEKAIOT KOHCTPYKUMW BEPTKU-
KanbHbBIX aHTEHH, NOCKONbKY OHW 3aHUMaloT
MAano MEecTa, NpoLLE B YCTAHOBKE U MMEIOT
onTuMansHyio ona DX-ceasei guarpammy
HanpaeneHHocTw ([H): ¢ Hynem B 3eHUTHOM
HanpaeBneHuy 1 MakCUMyMOM B Hanpaene-
HWW Ha FOPW30OHT W OTCYTCTBMEM a3nMy-
TankHO HanpaenNeHHoCTW, NO3BoNSWMe
NPOBOAWTE PAANOCEA3N C KOPPECNOHOEH-
Tamu B NOLIX HANPaBIEHUAX.
MHoro4YmcneHHsle N3BeCTHBIE KOHCT-
PYKUWW BEPTUKANOB, NUTAEMbIX CHU3Y,
CTpapaloT HepocTaTtkaMmu, CBA3aHHBIMUK C
HeadhdEeKTUBHBIM UCNONL30BAHUEM
Ha BbICOKOYACTOTHLIX AManasoHax

04eHb MaJIoi TONLWMHbLI CKWH-CNOA B 06be-
ME MPOBOAHWKA, OHW NULWbL PaBHbLI ApYr
OpYry Ha BEPXHEM CPE3€ OMNETKM.

Ha puc. 1, a cxemaTtuyecku nokasad
NMPOEKTMPYEMBbI BEpTHKa, a Ha puc. 1,6 —
pacnpepeneHue Toka B Hem. Toyka nuTa-
Hus A o6o3HaYyeHa KpyxXkom (rpaduka
nporpammsl MMANA). 3peck LeHTpans-
HbIA NPOBOAHWK COEAVHEH C BEPXHEN Y4a-
CTbHO ANWHOIK 3 MeTpa, a onneTka ocTae-
neHa ceobopgHon. CuHyconaanbHoe pac-
npegeneHne Toka COXPaHUTCA U Ha BEPX-
Heli YacTu BepTukana, u Ha onneTtke. B
To4ke B Ha paccToAHWMKM NONYBOJHBI OT
BEPLUMHBI BUBpAaTOpa aHTeHHB! B Ananaso-
He 10 meTpoB o6pasyeTca yaes Toka (CM.
KpanHWii neBblid rpaduk pacnpeaeneHns
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BCEWN BbICOTbI Ma4Thbl U TPYOHOCTLIO
HACTPOMKW 3arpaxaatoLLImMx KOHTYPOB
(Tpanoe) unw Opyrux yCTPoMUCTe, pac-
NOMOXEHHbBIX HA 3HAYUTENLHOW Bbl-
cote U, cobcTBEHHO, NpeBpaLualo-
LWMX aHTEHHY B MHOMOAWanasoHHYIo.
B nepeoit 4acTu cTaTteu OyageT pac-
CMOTPEHO, Kakue npevmyLLecTsa m
yaobcTBa NOABNAOTCS NPWU cABure
TOYKWM MUTEHWA BBEPX, BOONb W3y~
Yalollero NpoBogHWKA BepTUkana.
[ns KpaTrkocTy Ha30BEM ONUChIBAE-
Myto aHTeHHY BBl — BepTukan sepx-
HEro nMTaHW4.
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MpoexTuposanue BBIN

Bpoone nanyyaiouiero npoBogHU-
Ka BepTMkana, kak u B nioboi opy-
roil aHTeHHe, ycTaHaBNMBaeTCcsa CTO-
A43A BOMHA TOKA C HYNEeM Ha BEPLUUHE,
No3aToOMY TOYKY MMTaHWA HENb3A pasmMec-
TUTb OKOJMIO CamMOi BEPLUMHLI — BXOAHOE
COMPOTUBEHWE OKAXKETCA CIULLKOM 60nb-
wim. CABWras TOHKY NMTaHWA BHW3 OT Bep-
LUWHBI, Mbl MONAfaem B MECTO, IIOe TOK ke
3Ha4YMTENEH, a HanpaXeHne MeHbLle, Yem
Ha BEpPLUMHE, NO3TOMY BXOOHOE COMpo-
TUB/IEHWE (PAaBHOE OTHOLLEHWIO HANPSXKe-
HWA K TOKY) NoHmxaeTca. B Toyke nurta-
HWA LLeHTPanbHbIN NPOBOAHWK KOaKCHanb-
HOro cduaepa NPUCoOeaMHUM K BEPXHENR
4acTK BepTukana, a onneTky... JaBanTe
B006LLE HUKYLA NPUCOEOVHATE He Byaem.
Toroa Tok NOTEYET OT TOYKM NMTaHWA NO
BHELLUHEW NOBEPXHOCTW OMNNETKU, MPUHEM
B TOM XE HanpasleHWW, 4TO 1 B BEPXHEN
4acTW BEPTUKanNa.

37a KoHUenuua nanoxeHa B ctatee [1],
B € TPEeTLEW HaCTW, OTHOCALLENCA K pUC.
19. Tam TOK Ha OMNETKE NpennaraeTca nuc-
nonsL3oBaTk Ana ynydwenus OH. Cnenys
3TUM PEKOMEHOALMAM,COENaeM TOK Ha on-
NeTKe HacTblio OCHOBHOTO, M3Ny4aloLWwero
TOKa. 3aMeTHM, YTO TOKWM Ha BHELLHEN 1 Ha
BHYTPEHHE CTOpOoHax onneTkk dpuaepa
HWKaK He CBA3aHbl mexay coboli n3-3a
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Toka Ha puc. 1, 6). B aToMm MecTe Hago
NOCTaBUThL 3arpaxaaioLnin KOHTYP, 4TOGkI
OCTaHOBUTL JaNbHEelWee Te4eHne TokKa
BHW3 NO ONnNeTke.

KoHTyp npouie BCcero BLINOAHUTL B BU-
ae byxtel kabens, He HapyLwasa LuenocTu
nocnegHero [2, 3]. Y Hac yxe nonyyu-
nack BEpPTUKanbHas aHTeHHa guManasoHa
10 meTpoB. Ee KOHCTPYKUMA NokasaHa Ha
pMc. 2, a. AHTEHHY MOXHO UENNKOM Bbl-
NoAHUTE M3 KoakcuansHoro kabensa, mc-
nonb3ysa Ons BEPXHen 4acTu TONLKO On-
neTKy BepxHero otpeska kabens. Coegu-
HATL WX HET C Heil BHYTPEHHWIA NPOBOA-
HWK — 6e3pas3nnMyHo, TOK BCe PaBHO NoTe-
4eT Tonbko no onnetke. MogsewneaoT
aHTEeHHY Ha OW3NEKTPUYECKOW OTTHAXKE
(ToncToit necke) K BETKe Aepesa U T. n.,
Heobx0AMMO Kb 0BecneYnTs NPOYHYID
MEXaHW4YECKYIO CBA3KY OTPe3KoB kabens
B TOYKE NUTaHWA A, NOCKONLKY LEHTpab-
HbI MPOBOAHWK BPAL 1M BbIOEPXWUT BEC
Bcero ¢puaepa n "BanyHa".

Lpyroin BapnaHT — NPUKPenuTb aH-
TEHHY K TOHKOI MayTe 13 Cyxoi enu unm
COCHBI (CbipO€ AePEeB0 BHOCUT 3aMETHbIE
rnoTepK) AW K CTEKNIONNACTUKOBOMY YaW-
nwvly. B aToMm cnyyae BepxHIOK YacTs Le-
necoobpasHo coenatb U3 MeTannmyec-
KOW TPYOKMN.

BepHemca k KOHTYpY. ByxTa ka-
6ena obnanaet 3HAYUTENBEHOM MH-
OYKTUBHOCTHLIO L 11 B TO 3Ke Bpems em-
KOCTBIO MEXAY OTAENbHBIMW BUTKA-
MW, TABHYIO POJNib UrpaeT eMKOCTb
MEXAy nepebiM M NOCNEAHUM BUT-
koM. OBLian aKkBUBANEHTHAS EMKOCTb
C sambikaeT Byxty. Taknum obpasom,
6yxta kaGena gna BY Tokoe npen-
cTaenseT coboil napannensHeI KOH-
TYP, 3KBUBANEHTHAA CXeMa KOTopO-
ro nokasaHa Ha pumc. 2, 6. YacToty
€ro HacTPOMKN MOXHO U3MEHATH,
noadnpas Ycno BUTKOB, MX AMameTp
M NOPAOOK yKNagku — pacnonaras
nepBeI BUTOK Bawvie K nocnegHe-
MY, YBENNHMBAEM EMKOCTb W MOHWXa-
emM Yactory. [lng HacTpPoWKK Ha Yac-
TOTY 28,5 ML AOCTATOYHO TPEX BUT-
koB guametpom 13 cm [3]. JliobGo-
NBLITHO, 4TO l@Xe NPU HENOJIHOM 3a-
nupaHMK ToKa Ha onneTke ocTae-

LUMIACS TOK HWXE KOHTYpa NoTevyeT B TOM
e HanpaeNeHWK, 4TO U B aHTEHHE — Befb
KOHTYP WHBEPTUPYET haay, Mes Ha BbIBO-
nax paBHble U npotueodasHele koneba-
Hus. Mo3aToMy OCTaBLIMACA TOK HA HVDKHEN
yacTu kabensa He ByaeT nopTuTe OH, naxe
HECKONbKO YNy4LIUT ee,

Tenepb 06pUCOBANUCE HEMANOBAXHLIE
nocTtovHcTea BBIM: nepeoe — HacTpaveatk
aHTeHHy (nonbwparts aguameTp ByxTel Ka-
6ens v ero NONOXeHWe Mo BeICOTe BepTUKa-
na) MOXHO CHW3Y, B NATW METPax HWxe
BEPXHEN TOYKW, N BTOPOE — TOHYKY nuTa-
HWUA A MOXHO pacnonarate B lobom mecte
BepTMKana, AobuBasch HYXXHOro BXOOHO-
ro CONPOTUBNEHWUS @HTEHHbI, HAKaKNX 00-
NONHUTENLHBLIX CUMMETPUPYIOLNX YCT-
poiicTB He noTpebyeTcs.

OpveHTUpYACh Ha OOCTYMHLIA 75-0M-
HbI TENEBU3WOHHbLIN Kabens, uenecoob-
Pa3HO HEMHOIO CABWHYThL TOYKY NMUTaHusa
A BHM3 OTHOCWTENLHO CEPEaVHLI NONYBON-
Hbl TOKa, MPW 3TOM BXOAHOE CONPOTUBIE-
HWE HEMHOFO MOBLILLIAETCS MO CPABHEHWIO
C CONpPOTUBIEHWEM NMONMyBONHOBOro BUbpa-
Topa, NnuTaemoro B cepeguHe (73,1 Om ona
6eCcKkOHeYHO TOHKOro M HECKONBLKO MEHb-



we ang BubpaTopa KOHeYHOr TONLMHBI).
Y4yuTeIBaA 4aCTO BCTPEYAOLLYIOCH ANNHY
nlopanioMUHUEBLIX TPYD, paBHylo 3 MeT-
pam, v Bbina BeibpaHa AnnHa BepxHen Ya-
cTu. A novemy He 2 meTpa? [ns Toro, 4To-
6bl aHTeHHa nyywe paboTana Ha Apyrux
[vanasoHax.

B guanasoHe 15 meTpoB KoHTYyp B yxe
He HacTPOEH B PE30HaHC 1 NpeacTaena-
eT ANAa 3TUX YacToT NULlbL HEKOTOPOE WH-
LYKTUBHOE conpoTueneHue (cm. puc. 1
B [3]), ABngack kak Bkl yANUHAIOWENR Ka-
TYWKOW. B peaynbrate AnunHa NonyBoAHbI
ymeHbluaeTcs ¢ 7,1 oo 5,82 m (cm. puc.
1). Ha aTom paccTofAHMK OT BEPLKWHLI
BepTukana 6yneT yaen Toka, u 34echb
BKMIOYMM BTOPOIA 3arpaxnaroLmil KOHTYP
C, HAcCTpOeHHbI Ha YacToTy 21,2 My,
(cpegHio0 YacToTy AnanasoHa 15 meT-
poe). Mpoaonxan npouecc panee, BKNO-
YUM TPETWI KOHTYP D, HACTPOEHHbIA yxe
Ha yacTtoTy 14,15 Mlu (cepepgwHa avna-
nazoHa 20 mMeTpoB), U YBUAWUM, 4TO OANS
amanasoHa 40 MeTpoB AnnHa Hallero no-
NYBONHOBOro BEpTHMKana cocrasuna Bce-
ro 9 MeTpos.

CT0/b 3HAYUTENBHOE YKOPOUYEHWE B AW-
anasoHe 40 METPOB NPOU30LLIIO M3-3a COB-
MeCTHOro BnusaHus koHTypoe B, C wn D, ko-
TOpble Ha YacToTe 7 My, MMeloT MHAYKTUB-
HOE CONPOTUBNEHWE W CRYXaT "yANnnMHA-
WwMMK” kaTyLukamu. Mpu yKoposeHun nony-
BOMHOBOro BMBpartopa ero conpoTuene-
HWEe U3NYy4eHWUsl, OTHECEHHOE K NMYy4HOCTH
(MecTy MakcumMmyma) Toka, nagaert. 3ato
TO4Ka NUTaHWA A N0 MEPE NOHWXEHWA Yac-
TOThI OKa3bIBAETCH BCE BbILUE MO OTHOLLE-
HUWIO K MaKCHUMYMYy TOKa 1 BXOAHOE Conpo-
TVUBNEHWE, PaBHOE CONPOTUBNEHWIO M3NyHe-
HWA, NEPECHUTAHHOMY K TOHKE MUTaHWA,
BO3pacTaeTr. 3TM ABa Npouecca B 3Ha4un-
TENLHON Mepe KOMMEeHCHPYIOT Opyr Opy-
ra, v BXOQHOE COMNPOTUBNEHWE OCTaeTcH
MPUMEPHO NOCTOSIHHBIM NPW Nepexone ot
[vanasoHa K guanasoHy.

Bce 370 NpoekTUpoBaHue nerko u Gol-
CcTpO GbI10 NPOAENAHO C NOMOLLBLIO NPO-
rpammel MMANA, a nocne HekoTopoli on-
TUMWU3ALUWUK (HE YBEPEH, Y4TO HENL3A eLe
YAYYLWWTE) NONYy4UNacs aHTeHHa, n3ob-
paxeHHas Ha puc. 1. BxogHoe conpoTme-
NeHue aHTeHHbl B ananasoHax 10, 15, 20
1 40 meTpoB 0Kasanock paBHbIM COOT-
BeTcTBEHHO 78, 67, 69 1 61 OM npu Hyne-
BOM peakTUBHOM COMNPOTWBIEHWUWU, YTO
obecne4ynBaeT HeENNOXoe cornacosaHue
(KCB meHee 1,2 Ha cpefHWX YacToTax am-
anasoHoB). MNpu pacyeTe Nony4nnuce cne-
AyloLine 3Ha4eHUs NapaMeTpoB 3KBUBaA-
NIEHTHBIX KOHTYPOB (4acToTa, MHAYKTUB-
HOCTb, EMKOCTb): B — 28, 5 MIu, 1,6 MIH,
19,5 nd; C — 21,2 MlNy, 2 mlH, 28 nd;
D — 14,15 Mly, 3,2 MlH, 43 n®. MoxeTt
BbITb, CAMOE MMaBHOe AOCTOUHCTRO CNPOo-
€KTWPOBaHHOIO BEPTMKANA — OH He Tpe-
ByeT HKM "3emnn”, HM paguanos.

OcTaeTcs pelnTb, Kak BolBECTH (u-
0ep aanee BHU3 OT HDKHE TOYKKN BEPTU-
kana (cm. puc. 1, a). Mbl yxe 3Haem —
HaMOTaTk eule oaHy ByxTy Toro xe kabe-
nd, yTobbl oHa obpasoBana KOHTYp, Ha-
CTpPOEHHbIA Ha 7,05 MlNy. BoamMoxHo m
Apyroe peleHne — 4yTb HUXE KOHTYpa
D npucoeanHuTk kK onnetke kabena Tpyu—
YyeTbipe KOPOTKUX (ANMHOW NPUMEPHO MO
1,5 M) ropn3oHTaNbHLIX MAKW HAKNOHHbLIX
pagwana. OHW 1 0OBeayT 3NeKTPUHECKYIO
LUIMHY aHTEHHBI A0 NOMYBO/HLI B AManaso-
He 40 meTpos. KopoTkue paguansi He yc-

TPaHsaT He0BX0AMMOCTL B 3arpaxaato-
LeM KOHTYpPE, HO Tenepk OH pacnono-
KUTCA NPAMO NOA TOYKOW NoAKN0YEHUA
pagwanos. MHOyKTWBHAA CBA3b 3TOr0 KOH-
Typa ¢ koHTypom D (Begb Tenepb OHKW
6113K0) HexenatensHa. BmecTo KOHTY-
pa B 3TOM BapuaHTe NoAoWAYT APOCCENH,
HaMOTaHHEIE TeEM xe puaepom Ha deppu-
TOBBIX KONbLAX.

Mpouecc HacTpolikk BBl npepgcraensa-
eTCA HeCNOXHbLIM W AOCTATO4HO OYEeBUa-
HbiM. Ha41HaIOT ¢ camoro BLICOKO4aCTOTHO-
ro gwanasoda 10 metpos. MNoabupas nnot-
HOCTb HAMOTKW (AMamMeTp) U B HeBOoNbLUMX
npenenax nonoXxeHwe no eBeicote ByxTel B
nobusaloTtes npuemnemoro KCB B atom
avanasoHe. 3akpenuve ByxTy W30NEHTON,
nepexoanaT Ha 15-MeTpoBLIR Ananas3oH u
MOBTOPSAIOT Ty Xe onepaumio ¢ ByxToi C,
yXKe He Tporast HaCTPOEHHbIn KOHTYp B. U
Tak pganee, noka He BygeT HacTpoeHa BcA
aHTEeHHAa Ha BCex AuManasoHax.

AHTeHHa 13 kabens, Hanpumep, PK-75-
4-11 ocoBeHHa xopowa Ans noneesbIx yc-
nosuid. OHa u HacTpoeHa,MoXeT ObITb B
none, ecnnu TpaHcueep OCHalLeH uame-
putenem KCB. B cTaumoHapHbIX yCnoBn-
ax BBMM, BEPOATHO, MOXHO N3rOTOBUTL U3
AlopantomuHmessix Tpy6, pasaeneHHbix
ONBNEKTPUYECKUMM BCTABKAMMW B MECTaX
B, C, D 1 Ha HuxHem koHue. MNosepx BcTa-
BOK pa3MeLLaloT KaTyWwKW, COTHYThIE N3
MArKOH MEQHON WUNK aNlOMUHWUEBOR TPYB-
KW (MOXHO NeHTbl). KOHAeHCaTOpkI KOH-
TYPOB O0MXKHbI BbITh BLICOKOBOLTHLIMM,
MNOCKONBKY KOHTYPBI PA3MELLIAIOTCH B NyY-
HOCTSIX HanpsxkeHwsa. Kabens B aTom cny-
yae JOMKEH NMPOXOAUTL BHYTPU BCeX TpyD
npamMo, Ho BO nabexaHue Toka Ha on-
NeTKe Ha Hero Haao HageTe psag deppu-
TOBbIX KOJIEHEK, 8 OKOJIO HWUXHEro Kpas
BBl HamoTaTk 3arpaxnaioumii apoc-
Ceflb UNW HECKOMNBLKO ApOoccenei Ha dep-
PUTOBBLIX KONbLax 60NbLWOro gMameTpa.
Takoi sapuaHT BBl He npocuuThiBancs
W HE W3roTasnMBancs.

B 3aknioyeHwe 3Toi 4acTu — eLle oanH
npeanonaraemsiii BapvadT BBI. Y7106l
3aCTaBWTL aHTEHHY paboTaTh eLle 1 B au-
anasoHe 80 MeTPOB, B HUXHEW To4Ke Bep-
Tukana (cm. puc. 1, a) HaAo0 YCTaHOBUTL
3arpagvTenbHbliA KOHTYP, HACTPOEHHLIN
Ha yacToTy 7,05 MI'W, a HMXe ero onnet-
Ky kabens (HwkHIOW TPyBy B cTauMoHap-
HOM BapuaHTe) 3a3emMNnTb UM coenm-
HWTb C CUCTEMOI pagvanos ANWMHOW No
20 m. Torpa aHTeHHa 6ypeT pabotate Ha
yactoTe 3,6 MU Kak yKOpOYEeHHbIH UH-
OYKTUBHOCTAMMW Y€TBEPTHLBONHOBbLIN
GroundPlane ¢ NOAHATON TOYKOW NuTa-
Hug. OAMH U3 NPakTUYECKN NPOBEPEHHBIX
BapuwaHToe BB, ebinepxasunia neyxner-
HIOKD 3KCMNyaTauunto C HeOAHOKPAaTHOW
cbopkoii—pasbopkoii, ByneTt onncad Bo
BTOPO# 4aCTK CTaTbM.
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BepTtukan BepxHero nutaHus
Bnagunmup Monskoe (RA3AAE), r. Mocksa

MopTaTMBHbLIA ABYXAMana3oHHbIi BB

MNeperiii npakTuyeckuii BapuaHT BBI
BbIN coenaH CpoYHO, "Ha KoNeHke”, Korpa
BO3HWKNA HEOBX0AUMOCTb Pa3BepHYTL pa-
OMOCTaHUMIO pedakuum xypHana "Paguo™
Ha BuicTaeke HTTM-2002. OrpomMHbIi nasu-
JIOH C &XYPHBIMW METaNNMYECKUMN Nepe-
KPBLITUAMK 1 METANNWMYECKOW apmaTypoii
OCTEK/IeHHBIX CTeH MCKNoYan pasmelle-
HWE aHTEHHbI BHYTPW 30aHWS BBMOY MOn-
HOIA 3KPaHWPOBKW CUIHANOB W BbICOKOIO
ypOoBHA nomex. Mo cyacTelo, yoanock ycra-
HOBUWTb BEPTVKAN Ha KPbILLE BEHTUSALMOH-
HOM BYAKM 1 NPONYCTUTE KaBenb B BEHTUNS-
LMOHHYIO LUAXTY.

Yepes roa, 3a HECKONLKO AHEW A0 OT-
KpbITUS BeICTaBkK "Okcno-Hayka 2003" (cm.
"Papuo”, 2003, Ne 8, nepeas obnoxka),
cyabba npenogHecna HenpuATHENRLWWA
clopnpua. Kpbillia aHanormyHoro nasmibo-
Ha, re pasBopaYnBanacs BLICTaBKa, Npea-
crasnana coboi poeHoe none, Gonblue
hyTBONLHOro, NOKpPeITOE pybeponaom. Ko-
BbIPATL €ro, BGWMBATL MrBO3AW, KPIOHLA U T. 4.,
Tak Xe, Kak U MCNoNb30BaTh BEHTUNALMW-
OHHBIE LWAaXThl, KATEFOPWHECKW 3anpella-
n0Ck. Peyb morna natm Toneko o ceobogHo
CTOALLEN aHTeHHe ¢ duaepoMm, crnyckaro-
LWWUMCSH BAOMB HAPYXHOW CTEHbLI W BXOOS-
WM B 30aHME CKBO3b LWenb y asepy. Cuty-
auuA kasanack 6@3BbIXOOHON, HO HECKOSb-
KO 4aCcOB MOAENMPOBaHNA

HUA A fo KOHTYpa B nanyyaiowmm anemex-
TOoM 1 CnyxuT onnetka kabens, ero LeHT-
panbHbIA NPOBOAHUK COEAVHEH C BEPXHEN
YacTbio aHTeHHB! 2. Huxe koHTypa B ¢ on-
NeTKoi kabena coeauHeHb! YeThIpE paaua-
na 3, N3roToBMEHHBLIX U3 CTANILHOTO TOHKO-
CTEHHOro Npodwuas NPAMOYronsLHOro ce-
YeHWA (OT OKOHHBIX rapavH). BHeLWHWe KOH-
Uubl paguanos coeguHeHsl Mexay coboi
OTpe3KamMu OTCMY>XMBLUEr0 CBOIA BEK KOaK-
cuansHoro kabena onmMHOM nNo 2,5 m (ue-
nosb30BaHa ToNbKo onneTka). 31o ysenn-
umBaeT addekTUBHYIO NOBEPXHOCTE 06pa-
30BaBLUENACA "BUPTYANLHOM 3emnun’.

MNockonbKy aHTEHHA NPOEKTMPOBaNach
Kak ABYXAManasoHHas, pewweHo 6110 uc-
NoNL30BaThL OAMH NapannensHeli KOHTYp B,
HACTPOEHHbIA HECKOJIBKO BbILLE HaCTOThI
7 Ml'u. B apanasone 40 MeTpoB OH umeeT
WHOYKTUBHOE COMNPOTUBNEHWUE WU CAYXNT
YONMHAIOLEN KaTyLIKOWA, HacTpaneas aH-
TeHHY B pe3oHaHc. B auanasone 20 meTpos
KOHTYP MMEET EMKOCTHOE COMPOTUBIEHME
1 YKOPaYyMBaeT aNeKTPUYECKYIO ANNHY aH-
TEHHBI, ONATL-TAKW HACTpanean ee B pe-
30HaHc. [NapamMeTpbl KOHTYPa Npy 3a0aH-
HbIX pasMepax aHTeHHbl ONTUMW3UPOBa-
K ¢ NoMoLlko nporpammel MMANA, no-
MecTWB paawnansl Ha seicote 0,2 M Hapn
vaeansHo NPoBOASALLERN 3emMnei (Tak Mbl
MbITANUCH Y4ECTb BAMAHWE Kene306eToH-
HOMA KPbLILUW NABUNBOHA).

MopgennpoeaHue aano 4acToTy HacT-
POKK KoHTYpa 7,6 MU, Npwv MHAYKTUBHOC-
™ 1,24 Mkl 1 emkocTn 355 nd. U3 ByxTel
kabensa KOHTYp co cToNk BoNbLIOK eMKOC-
TIO CAENATL HENb3A, MO3TOMY UCMONL30Ba-
N1 0BbI4YHBIE KOHOEHCATOPE! U UMAMHAPUYE-
ckylo katywky u3 kabens, obecneunsaio-
wyio 6onblyo foBpoTHOCTL.

KoHCTpYKTNEHBIE OCOBEHHOCTI M3rOTOB-
nexHoro BBl noscHseT puc. 4. KoHTyp no-
MELLEH B UMIMHOPUHECKWMIA Kopnyc 4, nme-
OLLWIA NPO4HOE AHO, OTINTOE U3 anNloMUHKW-
€BOro Crnaea,  0THOCUTESNIBHO TOHKWE [0~
pPaiOMWHWEBLIE CTEHKW. ABTOP MCMNONL30BaN
6a4oK OTKUMA OT CTAPOK CTUPANbHOW Ma-
WKHBLI (Hanpumep, "Cubups”). Paamepsl
Kopnyca HekpuThyHbl (25...30 cm B arame-
Tpe u B BbICOTY). MiMetoLnecs B AHe OTBEP-
CTWS HE 3aKPbLIBAIOT — OHW CNYXaT no nps-
MOMY Ha3Ha4YEHWIO 1A CNIMBA CyHaiHO No-
naeLuei noXxOeB0n BOOLI M KOHASHCaTa.

K oHy kopnyca 4 BUHTaMi NPUKPENNSIOT
paawans 3. OcoBoil NPOYHOCTU B 3TWUX CO-
eauMHeHnsX He TpeByeTca, NoCKONLKY paaun-
anbl cBoBOAHO NEXAT Ha NOBEPXHOCTU KPbI-
LK. HYDKHWIA HeCYLLMIA anemeHT BepTukana 1
COENaH N3 0TPEe3Ka CaHTEXHWYECKOW NnacTn-
KoBOW TpyDLl AnameTpom 2,5...3 aonma.
[na sakpennexns Tpybbl 1 k AHY Kopnyca 4
W 019 KPErNNeHWsi BEPXHEro Many4alouwero
anemeHTa 2 cnyxar unnmHapuyeckue 6o-
BbILWKM 5. MX MOXHO M3roTOBUTL Kak U3 Me-
Tanna, Tak W U3 OUaneKTPWYeckoro mare-
pwana. B sepxHein 606biKe NpocBepneHo
pagwansHoe OTBEPCTWME, CKBO3b KOTOPOE
LEHTPANbLHbLIA NPOBOAHWK Kabenn coeauHs-
E€TCA C BEPXHUM M3NY4aIoLLM 3NIEMEHTOM
2 knemmoin 6. OHa xe NnpuaaeT mexaHuyec-

C NOMOLLBIO NPOrpamMmsl
MMANA 1 nea Bedepa
"noeogkn” BBI pewwnn
npotnemy.

HyxHbl 66N x0T GbI
nBa guanasona: 20 u 40
MeTpoEB. IMEeHHO Ha HUX 1
Bblna CNPOeKTUPoBaHa aH-
TeHHa. B pasobpaHHoM 1
CJ/IOXKEHHOM BUAE OHA YMe-
CTWNAch B NaKeT AMameT-
pom 30 v BeicoTo 160 oM,
ee Nerko NepeHocunm of-
HOW pyKoi (He B3BeLunBa-
1w, Ho ByxTa kabena MHO-
rOKpaTHO TsXesee) 1 npu-
BE3/W HA BLICTABKY B MET- /
po. Mocne yaca-nonyTto-
pa, NoOTpaYeHHbIX Ha ee yc- A

YoM

Eim

TaHOBKY 1 pelleHne opra- 0 ok

HU3aUWOHHBIX NpobGnem o

(npoBoaka duaepa, cets, /=
CTON W T. A.), oHa obecne-
yuna cessu ¢ Cubupsio, /
3ananHoi EBponoi, a no- /

ToM v Bonee Aanekumm s

KOPPECNOHAEHTAMM. !

3CKW3 aHTEeHHBI NokKa-
3aH Ha puc. 3. BepxHaa
yacTb BBl Bbilwe TOYKK
nUTaHUA A N3roToBneHa n3
Tpex ApanioMUHUEBIX
TpyBOK, BCTaBnseMblx -

4xX16m
npo@uwns 15%15

Ha B gpyrylo (cpeaHss — i
NbBKHas Nasnka, BEpXHAs —
COBCEM Nerkaa W TOHKO-
cTeHHan). OT To4kM nuTa-

Puc. 3

4X29M
Kabeny PKT5

Puc. 4

& Bunmad M5




Ky10 MPO4HOCTL 3TOMY y3ny. Mepen 3aBuH4Ym-
BaHWeM kKnemmbl Ha Tpyby 1 HapesaloT ner-
KYIO NNACTUKOBYIO KPbILLKY (Ha pyc. 4 He no-
KasaHa), B KOTOpPOi NpoaenaHsl OTBEPCTUSA
ans Tpybel u kabens. Kpuillka onyckaertcs
[0 Kopryca 4, 3almLas KOHTYP OT OCaaKoB.

BepxHuii koHel, kabensi Hafo OCHACTUTE
KOHTaKTHLIM IENECTKOM C OTBEPCTUEM,
noaxooawmm non knemmy 6. Jlenectok Ha-
A0 NPOYHO 3aKPENWTb Ha BHELLHEeN 308~
uvun kabens, M30NMPOBAaB €ro OT ONNETKK.
C nenecTkoM COEOWHSAIOT LEeHTPanbHbIi
NPOBOAHWK BE3 ero HaTAXEHUA, YTO Npeno-
XPaHWT NPoBOAHWK OT 0BpbIBa nMpu cHopkax
1 paszbopkax BBIM.

Ewe 4yeTthipe knemmbl 3akpennsioT Ha
BHELLHMWX KOHLEx paavanos 3, a kK koHuam
OTPE3KOB kabens 7 "MCKYCCTBEeHHON 3em-
nn" 3apaHee NpuNanBaloT KOHTaKTHbIE ne-
NECTKW, 4TO 3HAYUTENLHO ycKkopAeT chop-
KY @aHTeHHbl. OkOHYaTeNnbHYI0 MPOYHOCTL
BCEW KOHCTPYKUMW NPUAAI0T YeTbipe pac-
TAXKWN U3 TOHKOI pbiBONOBHOI Necku, no-
Kas3aHHbIe LUTPUXOBLIMW NMHUAMM Ha PUC.
3. ix NpMBA3LIBAIOT K 3NEMEHTY 2 B MecTe
BEPXHEro coyneHeHua TPYBoK K kK knem-
Mam Ha KOHLax paguanos.

KOHCTpYKUWA KOHTYpa ficHa 13 puc. 4.
Ha Bokoeoii cTeHke kopnyca 4 3akpenne-
Hbl KOAKCWarbHbIiA pasgsem 8, xenarTensHo
TAKO Xe, Kak 1 B paavocTaHLMK (3To nos-
BONMWT He AyMaTh Npu cBopKe aHTeHHbI, Ka-
KO KOHEL, OCHOBHOMo hnaepa AomKeH ua-
TW K @aHTEHHE, a Kakoil K TpaHCuBepy), 1
MOHTaXHas njaHka ¢ ABYMSA NENecTkamm
9. Ellle 0AKMH NENEeCTOK, UMEIOLLMIA KOHTAKT
C KOpnycom 4, 3aKpennsaioT Nog BUHT pasb-
ema 8. K Hemy npunavsarT onnetky kabe-
1A, U3 KOTOPOro HamMoTaHa KaTyLwKa, U OWH

BLIBOA KoHAeHcaTopa 10. Jlenectku MoH-
TaXHOWM NnaHku 9 KoOHTakKTa ¢ Kopnycom 4
MMETb He AoMkKHbI. K 0gHOMY M3 HUX Npyna-
WMBAIOT ABa LEeHTPanbHbix NPOBOAHWKE, a K
OpYyromy — OnneTtkn oTpeskos kabens u
Apyroi BelBoa koHaeHcatopa 10. KoHaeH-
caTop COCTaBMNeH, AR HAOEKHOCTH, M3 ABYX
nocnenosaTenbHO BKNIOYEHHbLIX KOHOeHca-
Topoe KCO Ha pabouyee HanpsikeHve 500 B
emkocTbio no 680 nd. JonycTUMo MCnonkb-
30BaTh U APYrMe BLICOKOBOSLTHLIE KOHOEH-
Caropbl C AOCTATOYHOW CTEMNEHbLIO repMeTi-
3aumn, 4ToBLI NPOTUBOCTOATE aTMOChep-
HbIM BO3OENCTBMAM.

KaTywka koHTypa cogepxmiTt 7 BUTKOB
kabens PK-75-4-11, HamoTaHHLIX BNAOT-
HYIO Ha NnacTUkoByio TPyBy 1. MHOyKTWB-
HOCTb KaTyLUKW NOACTPauBaloT ABYMS CNO-
cobamu: nMbo Nnepemellas BCIo KaTyLuky no
BeICOTE TRYDbI (NpubBanxeHwe ee ko gHy
Koprnyca 4 ymeHbLUaeT MHOYKTMBHOCTb, No-
BbILLIARA YaCTOTY HACTPOMKW KOHTYpPa), nnbo
MpUNogHMMan BEPXHWUE BUTKK, YBENMYMBARA
ONVHY HAMOTKW 332 cHET 00pasyoLwmMxcs 3a-
30POB MEX Y BUTKAMU (MHAYKTMBHOCTL NpW
3TOM TaKkKe ymeHbliaetcs). MNocne HacT-
POMKW BUTKW 3aKPEnnsioT N30NALNOHHON
NIEHTOIA UM NPOBOLLEHHbLIM LLINAraTom.

HacTtpoiika aHTeHHbl HecnoxHa. Cobpas
ee 1 ycTaHoBMB Ha paboyei noauuumn (Ha
cny4ai CUIBHOIO BETPAa KOHLUBI paavanos 3
NONE3HO "YTAXENUTL" MellKaMu C Meckom
WK APYTUMIA NOAPYHHBIMW TSBKENLIMK NPe-
MeTamu), COBAMHSAIOT aHTEHHY C TPaHCUBE-
POM OCHOBHbIM Kabenem. CHAB 4aCTOTHYIO
3asucumocTs KCB B ananazoHe 40 meTpos,
ONpeaensioT, KyAa HYXKHO COBUHYTL YacToTy
HacTPOWMKW KOHTYpa, 4T066lI MuHUMYM KCB
nonan Ha cepeguHy guanasoHa. Hanpumep,

ecn muHmym KCB okasancs Huke 7 MM,
WHOYKTUBHOCTb KaTYLUKN HaO0 YMEHbLLUWTD,
a ecnu Belwe 7,1 Ml — yeenuunts. Kak
npasuno, AOCTATOMHO OAHON, MaKCHUMyM
ABYX KOPPEKLUMA.

3artem nposepsiot KCB B avanazoHe 20
METpPOB. Tam aHTeHHa BecbMa LUMPOKONo-
JIOCHA, W KOPPEKLIMW, Kak NpaBuio, He Tpe-
Byerca. Ecnin Bee xe Takaa HeobxoaMMocTb
BO3HWKNA, TO HAA0 M3MEHUTL COOTHOLLIE-
Hue L 1 C KOHTYpa 1 CHOBa NOACTPOWTEL aH-
TeHHY B avManasoHe 40 meTpos. Yeenude-
HWE MHAYKTUBHOCTW KOHTYPA NpM 0AHOBpe-
MEHHOM YMEHGLLUEHUM EMKOCTH MOHMXaeT
YACTOTY HACTPOIKM aHTEHHBLI B AranasoHe 40
METPOB W NOBLILLAET B AgvanazoHe 20 met-
POB, T. €. "pazasuraeT’ pe3oHaHCHLIE HacTo-
Tbl @HTEHHbI. Y HAc Nocne 0QHOKPAaTHON Noa-
CTPOIKW aHTEHHa, YCTaHOBNEHHas Ha Xe-
ne3obeToHHOM Kpbilwe, obecne4yneana KCB,
B113kuid K eduHKULe B 060WX aranasoHax.

Mpn skcnnyaTtauMm aHTeHHbl BLIACHU-
NOCh, YTO OHA Hennoxo paboTaeT W B gua-
nasoHe 15 meTtpog, xota KCB Tam sbille.
BoamoxHocTei aBToMaTtuieckoro TioHepa
TpaHcueepa IC-746 BnonHe xeatuno ang
ee NoAcTPOMKK.

MNpennoxeHHan koHuenuwus BBIM oTkpbi-
BaeT LUMPOKUE BO3MOXHOCTU KOHCTPYUPO-
BaHWA NPOCThIX MHOMOANaNa30HHbIX BEPTH-
KanbHbIx aHTeHH. Jaxe ecnun paguoniobn-
TEJII0 U He YOacTCs XOPOLO HAaCTPOUTh
BBI, sce paBHo OH MOXeT ObiTb YBEPEH,
4YTO BEPXHASA, NPUMEPHO NATUMETPOBas,
4acTb ero BepTukana byaeT uany4arts, npu-
4em Tyaa, Kyaa Hafo — B HanpasneHuy Ha
FOPW30HT, & aTO W eCTk 3aN0r YCrellHbiX
peaynsTaToB B DX-uHre.

Penaktop — A. Mupiowenko, rpadwka — 10, AHapees
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