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HOPETVICIIOBUE

Xopomas aETeEHAa—IY9IMil yCHANTENh BHICOROH MacTo.
THL. 9T0 ppaBmio GBIIO XOPOILIO M3BECTHe eNle B Te BpeMe-
Ha, KOrfia pajimoyioOHTeNbCTBO TOAbKO HAYMHAIO pPasBUBaTE-
ca. Ho m cerommsa 910 BHICKasbBanMe He HOTePsiiio  cBoeil
axryanpRocTd. OfHako, ecim pauplme aHTeHHAas Texumia
Haxofmiiach B KOMIETeHUHn HebOJBIIOrO Kpyra cuemuanic-
TOB —— YYeHBIX U HH}KEHEPOB, To TeHeph  9TH AN
BeOOXOMEMEL, B 06IMuX depTax, Kam oMy YellOBeKy, HHTepe -
CYIOIIEMYCS aHTeHHAMII.

HRoamgectso mo6HTenbcrux PaZHOCTAHIHI BO BCEM MHpE
ROCTUIIIO IBYX MIJLIHOHOB WM IPOROsKaer pactm. Iloatomy c
Ka®ALM TOAOM CTAHOBUTCS BCe TPYHHee A03BATHCS, & TC N
YCIBIIATE  PefIKOT0 KOPPECUOHJeHTa u3 AajbHeH CTpPamh.

ITytr, npeonosenns sTux TPYRHOCTEI. TONBKO ONUE — VIVy-
IHaTE CBO@ AHTEHHOEe «(XO3SHCTBOY.
Ilpobnema nocnemwero necatmieTT — CHibHEIE B3aHM-

Hble TOMeXN B Pafiionio0HTenbCkoM 3dupe. Tax KaR He BCe
HNOHUMAIOT, YTo yCHexX B HPOBEIGHHH DAajiocBs3n  npedio
BCero 3aBHCHT oT aHTEHHBI, MAcTePCTBa OLEPATOpa, a 3aTeM
y/Ke OT MOINHMOCTH NepeflaTIHKa, KoTopas JOJIKHA OHITH. ¢O-
6aromena coriacHo nMeroInefics JHIEH3IH.

C ydgerom Bcero crasammoro BEITIle, COCTABUTeNU TIpemJa-
TaioT  OTACaHHe NpaKTHYeCKHX KOHCTPYRIHI.  KOTOphie
He OBbUIN panee OnyGIUKOBAHEI B COBETCKIX N3IaHHAX. ITUM
BHITYCKOM MBl Ha9MHAEM CEpHI0 PEKOMEHNAINH 110  i3ro-
TOBTEHWI0  PafuONIOONTeNbCKEY  aHTEHH 31 ualeeM-
ca, 9710 9T0  IIOMOMET BaMm clledlaTh  UpaBUILHBIH
BEIOOD, MCXOist N3 MMEIOILIXCH ycxoBuii, A yclemiuHodi pa-
Goter B ompe. Iocuenyomue nsa cOopHHKA OyRyT mnOCBS-
IMeHb! HAaPABJICHHEIM BPaIlalol[HMCsi aHTeHHAM T CHCTeMAM
MPOBOJIOYHBIX AHTEHH.

Cocrasurenn Bhipamator GiarogaprocTs MacTepy cropra
CCCP I0. A. ITerpoBy 8a mpaxTHYeckme COBETH n PexoMen-
nanum.

M=ur Taxme 6ymem GrarofapHs 3a BaIIM OT3HIBLI [ TIOMKC
JaHWsA, KOTophle o6s3aTenbHO OyAyT yuTemsr

KEJJAEM BAM YCHEXOB. 73!
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AHNTEHHBI ¢ BEPTHUKAJBHON MOJSIPUBAITUEN

I'aasa I , '

B ocmony TEOPHH m HPaKTHKH paboThl AHTeHH c BePTH-
RajJbHolf mossipmsanmeit, IPHBeleHHBIX B 9TOi KHHUIE, ITOJO-
RCHO  CyIMecTBOBaHMe BIEKTPHYECKOrO derOMEHA - — MHI-
MOTO 3€PKAJILHOTO OTPa’keHHS, KOTOpoe MOABIMETCS B 3eM-

ae («ecTecTRenHoiy mam ¢HCKYCCTBEHHOI» ) 8 MOMERT mepeja -
‘MUIn npmeMa cHrHAma. B kawecTne OpOCTOT0 OGBACHEHMS!
adderra oTparenns MOMHO NPHBECTH TaKOH HpHEMep: ecJm
B 8CDRaNo HANPABHUTL Iy BIEKTPUYECKOIO domaps, - 10
Ka/eTCsT, 9To CBET MCXONAT M3 caMOTro seprasa. 1 gem ayu-
llIe KaTeCTBO 36pKalia, TeM CHJIbLHEe CBeT,  OTpaAKAIOIIUICH
or mero. B nmammom cayuae OTpa’kKeHHEe WMMEeT DIeKTPHYEC-
KHI XapaKTep, Ifle 3eMJs BHIIOJHSET dynxnmn - sepraina,
M "ee oIeKTpHYecKas NPOBOAMMOCTH OmpefeTAeT CHIY 3ep-
RAILHOTO OTPAMKEHNMS CHTHAJNA, NPYIUME CJOBAMH — addex-
THBHOCTH paboTLI auTemHBI, . :

Yame Bcero amremmmr ¢ BePTHKAJIBHONR  moaspusanmeit
1IpefcTaBaAor coboit BHGPaTOp, pacmomoisenubii Nepuenin-
RYJIsSpHO K nOBepXHOCTH 3eMun, Taxast auTenna HMeeT Kpyro-
BYIO luarpaMmy RaNpaBIAeRHOCTH N UBIYYaeT IOT MambiMt yr-

JaMI K TOPH30HTY HE3aBHCHMO OT BBICOTHI €€ YCTAHOBKH H‘aJI .

semieii. Ilpemmymiectso manywemms cmrmason OOX - MaJBIMO
YPIaMit 10 OTHONIRHIO K. TOPH3OHTY OGBACHAETCS TeM, wuro

¢TOIKa» OTpPa’KeHAA CHTHAJA OT NOHUBWPOBAHHOTO CJIOA art- -

Mochepsr (Homoceps) HaxommTCH AAJIBIIE OT MECTa PaCIOIO-
HEHHA NepefaTIHKA, W OTPaKeHHAA  BOJHA npuger K 1mo-
BePXHOCTH 3eMiwm Ha Gospmmem paccTosmmw, CnemoBaTennno,
CHIHAN K NAJBHEMY KODPECHOHAEHTY NPUAET 3a MEHbINeo
ROMMTIECTBO OTpajkeHmii’ (ckauxbB), MeHee ociIabieHHbI
TIOLIOMAIONINME  CBOCTBAMH 3eMJm -1 HOMOC(HepEL.

ITH TNpemMymecTBa ocoGeHHO ODOABNAIOTCA HA HH3KO-
JACTOTHBIX AWANasoHaX, TAe VIS [NOCTHKOHWA mOXOGHDIX
pesyibTaTop aHTeHHY ¢ _ropusorTampmoit moJiApu3anuaeti
(mEmons, mampmmep) Heo6XomHMO mONEWMATH Ha Goapiuyio
BOICOTY (MOJOBMHY AJMHBI BOJHBL, Kak MEHAMYM),

Obbiuo pasMepr! BepTHRAZBHOrO BHOpaTopa (BepTHKasa)
suibupatores 1/4, 1/2 mam 5/8 momasr posmn (* ). Yame
BCETO DPAfIHONIOGUTENH ¥CHONB3YIOT YeTBEPTHBONHOBLIE BEp-
THKAJIEI, HMEIMHe MeHLIITe pasMephl W He TpeGymme o-
UOJIHHTEJIBHOT0 COMMIACOBARMA C JMHWOH NHTARMA, KOTopas
IpeacTaBaser o000l KOAKCHAJLHBI = Kalelb ¢ BONEOBLIM
conpornBiaenneM 50 Om, : '

4

Beprukanst pnwmoi” 1/2 m 5/8 . , rotoprie  mmeror
Oonpmiii KodHHIUERT ycHemms, yCTaEABINBAKTCA MPH
HONIMIAM MECTA JUIT DASMEITEeNHA JIONONRNTeNLHLIX PACTI:
Mer (KpemueHnil) m BO3MOKHOCTH YCTANOBKH  97MeMCHTOB
COTJIACOBANMA y OCHOBAHUS AUTEHHDI.
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" IMupoxoe pacopocTpameRHe HOAYYHAR 1. YKOPOTeHREIe
Beprakansr — 1/8 m 4/16 o ., Ogmaxo B xasmmoM. cliywae

NPpAMEHeNNs YKOPOTeHHBIX Bep'rmcanbnmx anTeHH CcHXeRyeT

NMPUANMATE BO BIMMANHE CHERYIOUee: IGM KOpo'le BepTHHAI,
TeM MCHBIUEe ero cCONpoTuBieHNe manyvemmd. Tax, mas wer-
BEPTHBOJIHOBOTO BEPTHKAMIA COITPOTHBIIEHHE HBle‘IeHHH o-
crapaser 36 Om. Jina mepruxana mgaumoi 1/8 » ome co-
crapur yiie 9 OM, a Rust Bepraxama 4/16 A - oxoao 3 Om
T. € .CONPOTHBJIEHNE MBIYYeHUs BEPTHRANA C yMEHbIIe-
HUEeM JRJIMDBL najaer I(Banpa'mlmo

AKTIBHas 9acTh BYONHOTO- CONMPOTHBJIGHHS AHTEHHE CO-
CTONT B.CBOIO O09Yepejl, 13 JIBYX COCTABNSIIOMIAX: CONPOTURIE-
HESE HAANYUCRHS Ruay X CONPOTHBACHHst moTepn R . Hx
CHALIBACT PABCHCTHO:

ﬂ.\‘RII"'|+Rﬂ
Coornowenms Rusa.  m Ra  onpegensetr roadpdhm-
IHEeHT NOJEe3HOI0 AefCTBUM aHTeHHEI! o
RHQJI

M =-Rnan + Rn

| IIpn ncmonn3opamMM BePTHKANBEBIX aHTeNH OCHOBHO
BRIAN B CONPOTHBIOOMC IOTEPL BHOCHT CHCTEMA 3A3€MJEHNS.
AN R n mas cucremsr sasemiemus mz 120 paguaibmbix OpOTH-
{ BoBecoB mummoit 1/4 ), Jexammx ma seMie, COCTaBIALT
npaMepro 5 Om. Menee paaneTBneHHaﬂ'cnc'rema TIPOTHBOBE -
ca MomeT AMeTs, Rwn, pammoe 10 Om n~ Goxee.
[l Jlns npnmepa Moskem paccuumrtars KIIJ| Bepruwanon 1/4,
| "4/8 m 1/16 - npm conporusnennu moTepn 5 Qar:

H n= “-‘:%%— = 0,878 s 1/4 2.
n= —‘9‘£5 ~— = 0,643 jpgasx 1/8% ;
= ‘“3_35 — = 037.) st 1167

ITpn conmpoTHBIenus moTEPH 10 Om Gyayr cnem}omue 3Ha-
vennst KITH:

36 '
n, = - 1/4 ;
36--10 0,783  paa 1/4a ;
9 '
n ’—Q—-Fio— _—'- 0;474 I ST '1/87\. ’
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3+10
Ilpencne vem mepefiTm k pPaccMOTPEHMIO MPAKTRUECKAX

KOHCTPYKIUii AHTEHH, aBTOPHl CYATAOT He00XO/EMBIM AATh

00LCHEHAA OPUHIANOB PafOThI TAKMX BAMHBIX DIEMEHTOB
aATeHH ¢ BEPTUKAIBHOH NOJADH3ATMel, Kak cHcTeMa TpoO-

) = 0,23 paa 1/16 *

THBOBECOB, coTiacywonie ychoﬁcTna JST KOMMescanun
PEaKTHBHBIX COCTABIAIONMX ~ 1 Tpanccbopuaunn - BOJTHOBOTO
CONMPOTHBJIOHAA. . R

ONITUMAJLHASI CUCTEMA TIPOTHBOBECOB .
JJI1 BEPTHHAJBHBIX AHTEHH

Kaxr yKe ropopmiioch B IpeAbIAyllleil riase, cHcTeMa IPO-
THBOBECOB, T. H. (MCKYCCTBOHHAS 3@MIAY,, HMeeT fouabloe
3HaYeHUe JJId yCHelmHoii paboTH BepPTHKAJIBHOM amennm
Kaxoit ke fmomkma ObITe dTa cHCTeMal?

Mnorge OpakTHKE cauTalT, YT0 0o0/AbIIEe  KOAHTECTBO
KOPOTKEX NPOTHBOBECOB JIy4Me, YoM HECKONBKO IINHHBIX.

Tax cKoJbKo NPOTHBOBECOB N KAKOH AAHHBI Heo0XOZHMO
Ans B(I)(I)emmmo;{ paGoThl ‘aHTEHHEl ¢ YTOTOM' KOHKPETHLIX
BO3MOYKHOCTEH pagHQAIOGHTEN s ?

JleranbHOit paspaboTroii dTOTO Bonpoca samwmicn  Jlwon
Cromm, KAERO (1).

PeaynsTats! efo 9KCHepHMERTOB MOKA3aJH, YT0 /IS XOPo-
meit pabGoTHT aHTeHEHI HeT HeoOXOIAMOCTH  BBHIRJAALI-
BaTh JBOp NpPOBOAAMM.

B rtabamue I mpHBoAsiTCa MaHHBIE IS 1UECTH BapHAHTOB
CHCTeM NPOTHBOBECOB C YYeTOM BO3MOKHOCTeil paaMeIlenus,
Koo (hPHUIMEeRTOM [OTEDPH M BXOAHBIM compoTuBIeNTeM  ANA
YeTBEPTHBOJHOBOIO BepTRKaJa.
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IIpn nonb3oBammn Tabammed cienyeTt §uuTHIBATH CJEAY-
olMie 3aMeYaHAsl, KOTOPbIe IMPUBOAIT K4ERO:

_.— Jns rampmoro ‘BapmaHTa AAacTes KOJH'ICCTBO I1POTHBO-
pecop u mx AanHa. McmompaoBanue OoJjlee  JIMIIIBIX
OpPOTHBOBCCOB IIPU TOM »Ke KOJMIeCTBe ILIH GoJbllIero
KoJIMvYecTBA MpH Toil e MAJMHE He YXYAIIUT padoty

* QHTeHHBI, HO H CYIeCTBEHHO HE YJIYUIIUT; -

__ W3 rabmunm 1 caemyer — dem Gosbnie MpOTIBOBECOB
VCTauoBJIeHo . TeM Jyumie pafotaeT antenua, mo npn
YCTOBIH COXPAHEHHsI COOTHOLICHHMs MX KOJHMYCCTBA 1t

IJIIHBL;

— JlamEple MOTEPh MOIIHOCTM TPUBOMATCA AJAsl aHTEHH
¢ pasMepaMi H3Jydalollero dJeMeHTa. PaBHOTO 114 2

Ecnm mnmma manydarexs Gyaer pasma 1/8 & , 71O
BeMIWHEA NOTePh  yBEJHMIHTCS NpRGIE3UTENIBHEO BIBOE
B Ka)KIOM U3 BapMaHTOB, A ¢ YBeJIHYCHHEM. MIJUHDI
uzaydaresas mo 1/2 » morepn MOIIHOCTH [IJIsI Bapual-

ta A ymempmartca o 2 JI6 @ COOTBETCTBEHHO- YMEHDL-
mraTcst  AAA  BCeX OCTAJBHBIX BAPHAHTOB.

Jlannbie MOTep, MOMIHOCTH, npHBefleHHble B TaGuune 1.
naloTCs A 3eMJM co CpefHel MpOBOANMOCTLIO IIO3TOMY OIN
MOTyT CYIIECTBEHHO OTJHTATHCS B Ka’KAOM KOHKPETHOM cuny-
uae, 0coGeHHO [ BAPMAHTOB ¢ MCIOJB30BAHMEM HEOONHLIO-
ro WAcHa NPOTHBOBECOB, B caydasx yCTAaHOBKM aHTEHHBI Haj
CYXHM, TeCYanmblM MJH KaMEHNMCTHIM FPYHTOM ClIefyeT O3Kil-
HaTp 6GOJBIIMX ITOTEph 0 CPABHEHWIO ¢ TPYHTOM BIAIKHBIM
WIE YWMeWMAM XOPOUIYd MpoBOXHMOCTD, . iMenro mo aToit
OpAunHe B Pa3HBE MHH AHTEeHHA MOMeT HMeTL OTIn4al,
Mmiecst XapakTepHCTAKH. -

B cnyuasx; xorga Heobxoflumo NpujaTh alTeHHE HANDPaB-
_JE€HHOCTH B OTpelejelHyl0 CTOPOHY, WJII pAaclojoiteHHe aH~
TeHnpl JIUKTYCT CBOM YCJAOBHs, TO B OAHOM HATpaBJCHIN
MOryT 6mLITh yaoMkeHH ©Oolee NIMHHBIe HNPOTIIBOBCCH C He-
GoMLIMM paccTOAHMeM MeMAy HuMu, a (olee KOpOTKHE ~
apyroM RalIpaBJIeHAH. i
Bce nammble, mpuBeseravie B Tabamme 1, otmocsTCcn K
MpOTHBOBECAM, KOTOPHIE YKNAABIBAOTCS NPJIMO HA 3eMie Ml
sakameBaloTcs  Ha Hebompmyw rayGury Bo  maGema,
HOe MOXAHEAYECKHX MOBPeKAeHUIl. .
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HenocpeactBenHOe BHHMAHWE 3eMJH HCKINYAET HE0HXO-
JHMOCTL COXDaHEHHS PE3OHAHCHBIX PasMepoB NpOTHBOBECOB,
HO ecqu aHTEHHA YCTAHABJIMBAETCA NOCTATOYHO BBICOKO Hap
8eMJIeil I IPOTHBOBECH CO3MAI0T «MCKYCCTBEHHYIO  3EMIIIO)»,
T. H. (TPayHJ WJefH», TO B 9TOM CIyYae AOCTATOYHO UYeThI-
pex DPOTHBOBECOB M WX JUIMHA AOJKHA OBITH PE30HAHCHOI.

IMPAKRTHYECKHE KOHCTPYRIINN COTJVIACYIOIIUX
YCTPOUCTB [JISI BEPTUKAJILHBIX AHTEHH :

B mamnom pasperne GyAyT paccMOTpeHbI pa3iduuble  Ba-
PHAHTHI COIJIACOBaHMs Ha NpuUMepe 6-Tu AManasomHoil Bep.
THKQJIBHO! aHTeHHHI BBICOTOR 12,2 M. .

Ilpn mcmonb3oBamMu B KadeCTBE JUHMH TMHATAHHA KOAKCH:
anpHOro Kabeys ¢ BOMHOBBIM compoTusienneM 50 Om pabora
COTNacyIOIero ycTpPoiicTBa B OCHOBIOM CBOJMUTCSA K HEHTpa-
JU3aNud  peaKTHBHON cocraBiAolleit u TparcdopMmauuy
(npeo6pasoBanusa) BXOMHOTO coupomnneﬂnﬂ aHTEHHB B
conporusienue 50 Owm.

B omnceiBaeMom citydae coriacyiolliee yCTpoilcTBO HAXO-
AUTCS y OCHOBAHM;I aHTOHHB M HOAKIIOUEHO MemAy KaGe-
meM NHTaHAA W TOYKAMH HOAKIIOYEHWUS AHTEHHEI.

Ecin nnura anTeEEBI pasma 1/4 . ,T0 peakTHBHOCTEH
B 9TOM CJydae OyfeT paBHa HyJIIO ¥ Raﬁenb C _BOJIHOBBIM
conpornieHEeM 50 OM MoOXHO WOAKIIOYATH NPAMO K Aam-
TeHHe 6e3 cormacyiomero ycrpoitcrsa (Puc. 1). :

R ' |
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Ecam anTenma MeHble wem 1/4 » . To B 9ToM ciyuae: MOA~
KJII09aCeTCs KaTylmika HHAYKTEBHOCTH (puc, 2). '

Pue. 2

A ecau GonpIne — OT 1/4 A T g0 1/3A 10 pesonanc
mocTHraeTcs NMOAKTIOUeHMeM Komfemcartopa ( [He. 3). [l

. Puc. 3
MaHHOU auTenHbl MJIHHON OT 1/4 % 1o 1/2 A maubonee od_
PeKTHBHLIM MOMHO CUATATh CmOCO0, MOKa3aHHLI Ha puc. 4.

Puc. 4
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Oua aHTeHH ¢ pasMepamu  Oombme  1/2 4 (BKio-
qast 5/8 A ) KomJeHCATOp MOMKHO He HCIONb30BaTh, T. K.
PeaKTUBHOCTh aHTeHHBH B MaHHOM cjydae  ©MKOCTHaf,
(puc: 5) » :

Puc, 5

B raGnmme 2 mpuBefieRsl JaHHKIe COrMAacyiOIIHX ycTpoiicT
IJIA BepTHKAJbHEOTO WTHIpA Aimuoit 12,2 M ma mectn KD
AUanasoHax. - : )
TaGmiga 2
CorJacyoliHe ycTpoOHCTBa JAJIA HCIOJb30BAHHA

BEPTHKAJbHOM aHTEHHBI
BeIcoTo# 12,2 M Ha 6 fHama3oHax

... HaTylka HHAYKTHBHOCTH
i
Jont a | i
2 §1§ y 515 | E jé Ipumeuatus
== .Q m ool =)
SHl AE & Re|z2 o=
= ;‘Béo%‘gxiiﬁ R |28
18 A — 70 26 9 4 13
35 A — 17 22 4 35 1.02 npsamMoe
7. B — —_ - —= = = NORKJIOYEHHE
NOAKJIOYEHHE Ka-
14 E — '1.4 11 65 6 205 6esia K 2 BHTKY
. OT 3eMJl. KOHlla
. HOAKJIIOYEHHe Ka-
21 A4 3 14 8 32 25 13 6ena K 2 BHTKY
: OT 3eMJI. KOHLA
. npsamoe
286 B — ~— — — — — HOOJKNIOYEHHe
' SKCIePHMeHTalb-
18 1, B 5 HaA NoAGopKa
(cu, Texcrt)

HPOCTON IMNPOKOIIOJOCHBIN
COTJIACYIOIINN TPAHCOOPMATOP

OnmceiBaeMblit MIUPOKOTOIOCHBIIY TpaHECHOPMATOpP NO3BOJA-
eT COrnacoBaTh OOBIYHYI0 JHHMI0 HUTAHUA (KOAKCHAJNDLHDI
kabexp 50 OM) ¢ BepTHKaNBLHOM AHTEHHOH, YKOPOYeHHOI o
1/25 A W BxXomEBIM compoTHBienHeM o 3—4& Om,

Ipnmenenne TpamcdopmaTopa He HCKIIOUAeT HEOGXO/i-
MOCTH KOMIIEHCAIHE DEAKTUBHOH COCTABJMIOLICIH,

Ha puc. 7 nowasam rpamcdopmatop ¢ 9eTHIPbMA 0OMOT-
KaM¥, NO3BOJAKIIAN OCYIIeCTBATS LIMPOKOHOJOCHYIO TpauC-
dopmarmio B mpepenax or 1:4 mo 1:16. Cuenyer ob6patntn
BHHMaHWe, 9T0 IpH HCHOJb30BaHEE TpaHcOpMaTOpa B MO-

. noxenun 1:16 mo - Tpem BepxmEM 06MOTKam IPOTEKAET ON"

HAKOBBIfi TOK, BEJMIHHA KOTODOro 3aBHCHT 0T BBLIXOAHOI
MollHOCTH UepefaTINKa, a MO HIMHEH oOMOTKe BeJHYmHA

: v 18
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TOKa yBeJHuuBaerTcss B TpH pasa, Heam rtpamcdopmartop wue-

HOJB3YETCA JJIST COIIQCOBATIA HHM3KOTO BXOXHOTO -CONPOTIB.
JeHAs aHTEHHB! NOPAAKa 3—4 Om, TO 1pU BBHIXOAHON ~ MOLL-
HocTu cBblmie 200 Br eauuuma toxa Bbipactaer mo 12—15
A. B asrom ciayuae MO'KHO PEKOMeHZOBATbH  HOCJEAOBA-
TeJIbHOE BRIIOUYeHHme AByX TpaucopmaTopoB ¢ Kod(Pdi-
- muentoM TpaHcdopmanun (Hrp)  1:4

Puc. 7

TparcdopmaTop HaMmarbiBaeTcss Ha (EePPUTOBOM  KOJLIE
¢ BHELIHNM JiuaMeTpoM 6—7 cM u MarnuTnoil nponHiaeMoc:

Thio M125 nan M40. YeMm MeHblue -MarHuTHasi NPOHHILAE-
MOCTh, eppuTOBOro KOJbI@, TeM GOoJbLIce KOIMIeCTBO BUT-
KOB JlOJUKeH: coxepaTp tpaHcdopMmartop. C moumikenHem
TacTOTHl KOJMUECTBO BUTKOB TaKMe yBeauuuaBaercsa. [looTomy
mas konbna ¢ M125 meo6xomumo 10 ButkoB, a s M40— 12
BHTKOB, 9T106n1 Tpamcdopmarop ‘padotan 6es morepb ©o ua
Ruamasone 160 MeTpoB.
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TpaschopmaTop mamaThiBaeTcs mpoBofoM & 1,6—1,8 mm
B fBa (pmc. B) mium wernipe (puc. 7) OpoBOAA B 3aBHCHMOC
TH oFf HeoGxoguMoro Koadduiuienra Tpaucdopmanuu. Coc-
AuHends: o6MOTOK JOJUKHDLL OBIThL Kalk MOMKHO KOpode, UTO
Onl m36emarTp HapasUTHLLX HUJYKTHBHOCTE . 0COOEHHO Ha
BbICOKEX vacrorax (14MT'm m Bbime).

HpakTayeckme KOHCTPYKUHE 4YeTBePTHBOAHOBBIX BEPTHKA-
0B ABIAKNTCA BapuanTaMu 3-X OCHOBHLIX THIIOB ANTEHH:
1. Kak moxasamo ma puc, 8, amTcHHa yCTaHOBJIeHa Ha

4 ; . . ruc. 8

#30JIATOPE, PaCIoNOMeHHOM Ha 3eMJe. AHTEeHHA MUTAaeTCs
KOQKCHAJIbHHM KaleieM, NEHTDAJIbHAS MKHJIAa KOTOPOIO IOML-
JIOYeHA K BEPTHKAJILHOMY OJEMEHTY AHTEHHE, a OILIeTHa
NOJKIIOUGHA K 3a3eMJIEHHOMY MeTaJUIHIeCKOMY  IUTHIPIO
NPOUBBOJBHON NNMHLI (dYeM JAJHHHEe, TeM Jydulle) B HeEmoc-
PeACTBEHHO} ONH30CTH OT BEPTHKAJILHOTO dJeMeHTa. DTa
KOHCTPYKOHA HauMeHee d(QQeKTHBHas H3 BceX Tpex.

2. ArTerma (pmc. 9), Kax U B mepBoM Caydae, yCTAHABIHBA-
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CTCs1 Ha H30JATOPE y 3eMJJIH H TaK e IHTa6. _A KoaKcHaJlb-

HEIM KabeaeM, HO AONOJIHATENBHO AMEET OOpPEMAeeHHOE KO-
JIYeCTBO PafiuaJbHBIX IIPOBOAHUKOB, TOJKJIIYEHHbLIX K OI-
JeTKe KaleJs1 M PAcXOAsLIUXCST B CTOPOHBI OT OCHOBAHHSA
QHTEHUBI, T _

9Tn TpOBOAHURE «J00ABIAIOT MPOBOAEMOCTH» 3emie, Mx
MOFKHO YKJafblBaTh OPSIMO Ha 8€MJI0 HJIM BKOOAThL Ha He-
Goapliylo riybumy (TOJBKO AJMA 3aOIATBHI OT MeXaHHTECKUX
[OBPEKJ{CHMA ). ; ,
~ Tpapguiionuno, Aauua upoBOAUUKOB pasHa - 1/4 . HO
3auacTyl0 MeCcTo, I'le yCTaHaBJIHBaeTCs AHTEHHA, He M[03BOo-
JsieT PaBHOMEPHO PaciON0UTL ONWHAKOBO JIMHHBIE OTpe3.
Kt IIPOBOJAUMKOB, IOYTOMY B HPAKTHYECKAX KOHCTPYKILHHX
oun MoryTt 6niTh 1nbo Kopode, MHOo KOMOUHaLMeH M3 AJHH-
NLX M KOPOTKUX IIPOBOJHHKOB.

3. Hautonee osddexTnBHO M3 Tpex ONHCHIBAEMbIX KOH-
CTPYKUHI ABJAETCs AHTeHHa, CMOHTUPOBAHHAA HA BO3BERI-
wenpun (puc, 10) B oTAAJNEHUM oT BCEX 9HEPrOUOIJIOIIA

e

)
06beKTOB, BRIIOYasg caMy seMmaio. s 9Toil KOHCTPYRIH:!
«HCKYCCTBEHHYIO 3eMI10» (OPMHPYIOT 4 pajinaibHBIX MPOBOA-
gnKa . ROKILH miapor 1/4 & I NOAKJIIOYENHBIX K onTeTKe
Kabess.

\ o o

Taxoill Tun CHMCKYCCTBEHHOH 3eMJI» Obl] 1a3Bau «rpays/
ﬂ.TIe]‘(JIH)), UTO B CBOIO oYepelb [ajo HAa3BAHHe aHTCHHAM l'[(),’_{06-
HOT'O THIIQ.

Faasa I1

MHOTIOTNAITIASOHHIBIE BEPTHRAILIIDIE
AHTEHHBI

Ua-3a orcyrctBus Boamommoctn YCTAHOBHTL Bpamiaiolii-
€CsT HANMpaBIEHHble aHTEHHBI, HTOT THI ANTEUHBl  JIOJYYHJ
HAUGOMbIIEe PACHPOCTPAHEHHe CPEIH KOPOTKOBOJIHOBHKOB,
T. K. TO3BOJIAET HCHOIb30BATH OJHY AaHTEHHY IJs paloThl
Ha pasHbIx Auanasomax, Ommcammble B JaEHOM pasjielie KOH.
CTPYKIEH BHOOJNHe MOCTYNHEL /Ul NOBTOPEHUS Kax KBanudun-
IIPOBANHbIM PafHONIOOATENAM, TAK N HAYMHAOITUM. Ab-
TOPHI PEKOMEeHJIYIOT  NPHMEHATEH IIOPATIOMHHHEBHIC
Tpy6nt  mapkm  J[-16T  jmmameTpom oT 15 o
100 mm B 3aBECHMOCTH OT ToOit WJHM mHOH romcTpyxmun. Co-
Oipast aHTeHHY M3 TPYD pasHLIX /AMAMETPOB, CIeAyeT He 3a-
ObIBATD, UTO d9eM OuMiKe K BepINAHe, TemM MEHBLIEro JHaMer-
pa jossHa OBITH TpyGa. YuuThiBasg BINsAHMe JHaMeTpa TPYO
Ha BXOJHOE CONPOTHBJIEHHE aHTEHHLI, €€ IIUPOKOIOIOCHOCTh
U PE30HAHCHYI0 9YacTOTy, BCe ONHMCAHHBIE KOHCTPYKIUH MO_
IyT UMeTh HeGOJbITHe OTKIOHEHHA OT PEKOMEHIYeMbIX JAH-
HBIX, HQ 9T0 JeTrKQ YCTPAHseTCA HACTPOCTHBLIMU 3eMEeHTAMH -
1 0cofoil CIOMKHOCTII HE NpeAcTaBiIerT.

*  Amepurasckuit  xopotropoamoBuk  JI. Xosnaugep
( NRK ) (12) paspaboTan = Tpex/{Mana3oHH IO
autensy mias padorst ma 160. 80 1w 40 a (pne. 11). I
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Puc. 11 ’
KocTHas marpyska, PacHoJIoKeHHAss Ha BepIIXHe X COCTOS- ‘
mast 13 6 AOpaNOMHHEEEBHIX TPYGOK AumaMeTpoM okoJo 6 MM,
pasmecemnsix mofi yrmoM B 60° npyr APYTY, YRIUEAET

DIeKTPUYecKue pasMepsl amTeHHLI 1o 1/8 ua 160 w,
/4 *pa80mmum1/2 4 gmad40wm Hammae I(aT?IH]{H WH-
JYKTHBHOCTH Lt . 1 eMiocTH C, 1M03BOMfIET, MBMOHSA HX

3uaYeHHs, HacTpauBaTh AHTEHHY B DE30HAHC M COTJIACOBDI-
BaTh ¢ 50-oMHBIM KoaKcmanbHBIM KabemzeM. Ecim amTenna
OymeT pacmoloyKeHa HaJ B6MJIeil, TO UeTHIpeX HPOTHBOBECOB
pramoft 4/4 & pgus adjloro muanasoHa OygeT OCTATOY.
HO, eCJIH ’Ke Ha BeMJe, To KOJARIeCTBO IIPOTUBOBECOB MOIKHO
6uth me Menee 20. Ilo mammbIM aBTOpa HACTpOeHHAsS aHTeH-

18

Ba nmeer smavenne HCB wme Gomee 1,1—1,2 wa rammom
ANanasoRe W XOPOINo BapeKOMeH{oBana cebst mpll MpoBefe-
HUM panbpEEX pagmocssaseil ma HY guamasomax.,

* «Ecnm y Bac mer 9ddeKTHBHON aHTeHHH ia PaboTH ¢
IX ma HY nmamasomax, cpemafiTe oTy KONCTPYROHIO .
aTo Oymer To, 9wro Bam Heo6xopmmo s MOCTISKeHHs ycme-
Xa ..» TaKUMEp CJOBaAMH 0XapaKTepH3oBal  aMepH-
KaHckuit pagHomwbuTens B. Cramdopx (K3EO)  (7) am-
TeHRy, paspaboTammyio, mm Aisa paGornt ma 160,80, 40 u 30
merpax. Haamume eMKocTHO# Harpyskm, cocrosame#t u3
ImecTH fopamioMunueBsix TpyGoxr jiramertpom 12 M, ¥ pac.
II0JIO’KeHHBIX PABHOMEPHO IO KPYTY, YIJIMHSNICT dJIeKTpHUec-
Kylo TIMHY aHTeHHHI o 5/8 + ma 30 M, 1/2 £ ma 40 o,
174 « ma 80 m u 1/8 * pa 160 u. AnTenna noxasama
na puc, 12. Jlammeie Karymmm wuppyrrneyocrtm L TpmBe-

K40,

OeHB! B Tabmmme 3.
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oy ¥ = 2
30 76 1 150 or3u 8 BHTKOB 30
or 7 n 10 BuTKOB 40
OT 4 BHTKa 80

of 22 u 25 ButkoB 160
IIpn ycranoske auTeHHB! NA 3eMie KOJMYECCTRO

HpOTH-

‘BosecoB AauHOi 30 MerpoB fossHO OBITH He Menee 50. Ha .

KpHIle My Ha APYroil BbicoTe OyfieT MOCTATOYHO UeTHIpeX

IPOTUBOBeCOB  AJaHEOI 1/4 § niaA  KaskAoro  [uanasoma.
Ciemyer  3aMeruTh, UTO  AQHTEHHA . HMeeT YKOPO-
YCHHBle  pasMepsl Ha Juamasome 160 M, ee mouo-

ca  TpONmycKaHus npHMepHo 45 w['m, mpm 3mavenun
HCB menee 2. Hacrpoiika anTeHHEbI CBOTUTCA K mOAGODY 3HA-
ueHusaA eMiocTeii C 1 um ¢ 2, a Takme mOAGOpPY OTBONOB
KaTyIIKN WHAYKTHBHOCTH /. 10 MUHHMAJILHOMY 3HAYeHUIO
KCB na xampgoMm guanasomne. )

* Mopuduramueit xomerpykmun K3EOQ sBmiach antenna
npefioxennan Y. JI, 3ensmmaniy ( UB5SLCV) (Puc. 13.)

20
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B mammoii KOI )yknmm oTCYTCTByeT eMKOCTHAsS marpyawa n
muana3on 160 M, npi BToM HECKOIBKO CY3HIAch IOJOCA IIPO-
IyCKAHU aHTeHHB! Ha Auamasone 80 M — owomno 85 wlm.

Bmecro puanmasona 30 M peasusoBan muauasdon 20 M; DierT-
puyeckue pasMepnl amtTesnsl 1/4 < Ba 80 M, 5/8 4 ma 20
M M yAJAHEHHBI 1 /4 mTeips ra 40 M.

Warymka wmnyxrtuBnocT™M /~  mmeer 26 BHTROB IpoBoAa
miamerpom 1 mm. Imamerp xarymxm 76 MM, a mar mHa-
Motkn 6 BHTKOB mHa 2,5 cM. Otnopmt ot 4 11 24 BHTKOB, CUii-
Tast OT ropsYero wonua. VIsmensas swadenue emkocteit € 1
¢ .C 2, a Tarme nojdupasi OTBOALI KATYUIKH L. , aHTEHHY
HACTPAHBAIOT no MHHNMasbHOMy snadennio ICB ma rasm-
JIOM jlMallazoHe, KOTODPHII He NpesplIaeT sHavemws 1, 2.

ITporusoBecs BhimogHennLl Tak se kalk H B anTerne H3EO.

* Ouenp HpoCTYIO MIECTARAMANA30HAYIO AHTEHHY Ipefio-
JRMJT aHMIMACKER pajnoniobutens G3RFG (5)  (puc. 14.)

Puc. 14
Korga mepeMBIuKa, COGJUHAINMAN BEPXHIOD H HUIKHIOW dac-
TH AHTEHHE, PA3OMKHYTA, — AHTEHHA HMEET OJIEKTPIIeCKYIO
momny Aus AmanasoEa 10 M — 1/4 &, mpum saMxEyTON
nepemeuke — 1/4 & ma 40 mm 34 & ma 15 M. laa pa-
Gorst ma muanasonax 160, 80 m 20 merpor mcmomB3ylOTCA

21
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KaTylWKA WEAYKTWBHOCTH, MAHHBI® KOTODHIX lwmenenm B
rabnume 4.

Hacrpoiika anTemnut csopurcs k nogbopy sHauexHs mi-
AYKTUBHOCTH [JIA TeX MAMAHA30HOB, Ifle OHM HCOOJB3YIOTCS.
Cneftyer saMeTHTDL, 9To BBHAY CBOMX YKODOUEHHBIX pasMe-
-pon Ha 160 m 80 MeTpoB moNoca OPONYCKAHWMA AHTEHIDI
neosblIas, BCEro HECKONBKO AECATKOB kl'm.  Komu-
9ecTBO IPOTHBOBECOB 3aBHCHT 0T TOTO, TAE PACIONONielA aM-

TeNnma ma 3CMJIC 1IN 1A BBICOTC.
Tabauna 4
Anana- I<onnqecm;) Anzuerp Anuna Hiraery
S i o HaM’;);KH, »Haub?;ml, npo;?una,
160 55 50 126
80 30 50 75 1—2
40 22 50 63 ]

Dire. 15

* Ilpeiinapckuit paguosoénrens B, Paxapn (HBIALQ) . ; SRR
‘ * Antenma, noxazamnas na puc. 16, paspadorama aMepn-

(6) NPefIOKAN  KOHCTPYKIUIO TSITHANATA30HHOM

BePTHKAJIbHOjI aHTeHHH, Ee 0COGEHHOCTHIO ABJAETCS HAJM-
Yue pPe30HACHOI0 KOHTypa L,Cy " dasnpylomein mer-
am. Pacemorpmy mpummun paGotsr amTemmel. Homtyp L ;
. Ipu BeplIjjHe aHTeHHS! HacTpoeH ma dacTtoTy 20,8 Ml ;
(Dasupyomas meTisa MCIomb3yerca Ha Ananasonax 15 u 20 w.
DiexTpudeckas JJIMHA Ha AHamasome 15 M CrIaAbIBAETCST I3
wacry Aanmoir 9/16 &, pacmonoskenmHo#r mag S5/8 £ wacTio
puGpatopa auanasona 15 merpoB. Ha 20 merpax Mbr 1iMe-
eM maayuaTear D/8 & , pacmoNOMeHHBIE HAX  OTPE3KOM
uummoit 3/8 & . Masupyomas meras paboTaer Kak oTpe-

30K ¢ DIeKTpHuecKoil mummo# 1/8 & m 3/16 £  coormerer-
penuo mHa 20 U 15 M. _

PasmMeps! aHTeHHB! B [aHHBlE L\Cy TOKa3aWbLl 11a ‘ '
pitc. 15. Dasmpylomasn meTis BHIOMHEHA U3  AJIOMHUNITEBOIT

tpyOku mmamerpom 13 mm. Hacrpaumsaior ~amTeHmy C TO-
MOUIBI0 OOBIYEOTO0 MHAUKATOPA HANPAMKEHHOCTH HOJA 110
MUuIMyMy IOKAa3aHHil 10 BCeil JJIMHe. daszupylomeit meTIaI.
UAMeHSA TIPH 0TOM JUIMHY M BBICOTY JIHHAH, 3nadeHue HCB
npi oToM MOMKHO OBITH me Goxee 1,2 ma KaKaoM Ananasore.
ITpornBoBecLl IMEIOT AJHIY . DPaBIylo 114 & pus RaUKAOTO
JUIanasona, g

)
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KalcKoit *KemIlmmoii-pafmosioGuteneM Mapuan ~ Amjepcon
{ WBIFSB; } (11), xoTopas OpPeANOKEIA TPOCTYIO, MO
>dexTUBHYI0  AHTCHHY LIS paborst Ha ana-
nazonax 80, 40, 15 u 10 MerpoB. diIeKTpUIeCKas AJIUHA aH-
Tenubl coorsercTByeT 1/8 4 wa 80 M, 1/4 & ma 40 M,

34 5 uma 15 m m 10 m. Rarymxa meAykTaBHOCTH L Ha-

MATHIBACTCH MpPOBOZOM AHaMeTpoM 1—2 MM H HMeeT AJIBHY
HamoTku 127 MM, Inamerp HaMoTKn 64 MM, Imar HaMOTRH—6
sOTKOB Ha 2,5 cM. OTBoMbI MOAOHPAIOTCS DKCIEPHMCHTAILHO |
no mupmManbHOMy 3nmauenuio HCB. IIpormsosecnt cocrosit
nz 10 npovopumkoB, H — AmmEolr 4,57, M m 5 — pAMUHOK
7,62 m, Ilo nanmeim asropa, snazenue KCB me Goxee 1,2 ma
BeceX JINAIasoHAX.

* Quenp npocras TpexAHamasoHHAs AHTEHHA, YACTO MpH-
MeHSleMasi B PafuoNIO0HTENBCKOI NPaKTUKE, IOKA3aHA  HA
piue. 17. AntenHa WMeeT BJIEKTPHUECKYIO JIAHY 114 & na

Puc. 17

40 a, 1/2 € ma 20 mm  3/4 « ma 15 m. Homryp

npefHA3HAYEN A COTIACOBANIS BBICOKOTO BXO/HOTo COTI-
POTHBJIeHN s AATeHHEl Ha /HANa30HEe 20 MeTpon ¢ BOJHOBBHIM
COTPOTHBIEHHEM Koa}ccuagznoro kabema, Harymea wHIYK-

) .
rupEOCTRH [ JHaMeTrpom D0 MM mMeeT 8 BHTKOB HTpOBOLOM
nmametpom 1—2 mM. OrBop menaeTcst OT 2 BHTKA, CYUTAA OF
xoJiofHOro KoHma KaTywrku, Hacrpoiixa amTenssl meobxoau-
Ma ToIhbKo Ha Amanasome 20 M m ocyIIecTBIfeTca IMoAGOPOM
0TBOJA KATYIOIKE HHAYKTHBHOCTI L H M3MEHEHIIEM eMKOoC.
T C, Do MuEHMadbHOMY 3Havenuio HKCB.

* o ¢
OpHurdBaIbREYI0 KOHCTPYKIHUIO NATHIHANA30HOBOH BepPTH.

KasbHOl amTeHHB! mpemionan O. Cadpmymnu ( UA4PA

18.) TlpemmymecTBoM

Ll ABJSICTCH

13) puc

" Pnc. 18 .
TO, 9TO  ee HACTpofika  OcyInecTBJAsIeTCs1 Ha  pafouem
MecTe omepatopa. Bhixom mepepmatumka mofikmOuen k gactu
KOHTYpa ¢ BXOAHBIM conpoTuBiennem 75 Owm, uTo ofecmeun-
gaer paboty uiepa B pemume Oerymieii BoJHBI co 3HAYe-
nueM HCB ma raxxom ms 5 amanasomos 6muanum k 1, Hacr-
pagBaIOT aHTEHHY, HAUMHAA ¢ KOHTYypa L C upu oTkalo:
qeHHOM OT mnepefatdnka pugepe. IIpH momommr T'UP  wan
I'CC ¢ naMIOBBIM BOJLTMETPOM HORGHPAOT WHAYKTUBHOCTb
KaTyILIeK L, Ly, Ls ;s Kamoro AHAIasoHA IpN
CpefiHeM . HOJIO’KeHHH IePeMeHHOTO  KOHRemcartopa C,.

25 .
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I'pybasi mactpoiika mpomssogmrcs noaGopoM BUTKOB, ToYHAs
= HaMeHenneMm BeNHYMHLI eMKOCTH KouAeHcaTopa ¢ 1. 3a.
TeM 10AGHPaIOT TOUKE MOAKMIONeHHs QuAepa or nepeaaru-
Ka JUIsS KaiKaoro AHamasoHa IO MHHNMAJBLHOMY TIOKa3amUIO
HCB—wmerpa. OxomuaTtensnas HACTPOiika AHTEHHB TIPOUI-
BOAUTCA 110 MaKCEMaJbHOMY MOKa3aHMIO MHAHKaTopa BY mo-
/U1, PACIOJIOKeHHOro BOJIHBH «ropsivero» Komma Komtypa. Lo
c/IoBaM aBTODA, aHTEHHA MOKA3AJA XOPOUIMe pe3yianTaTh
upn pabore Ha  mmamasomax 40, 20, 15 u 10 METpOB u
BIOOJTHE YAOBJIETBODUTENbHbIe pe3yiabTaTsl ma 80 .

* Ilns tex pamuomoGuresneir, KOTOpBIe OTPaHHUEHLI 11pOCT-
PAHCTBOM H HET BO3MOKHOCTH YCTAHOBHTHL GONBIIVIO MHOI'O-
JUIaTIA30NHYI0 BEPTHKANBHYIO QHTEHHY, MOKHO DPEKOMEnJo-
BaTh  KOHCTPYKUHIO, paapaborammyio . Pacrposou

( WAILNQ ) (8) ( puc. 19.). AnTenna npefmasmavena s

Puc. 19

paGots! ma Aumamasomax 21 m 28 MI'm. OcoBerHOCTBIO HamHOl
KOHCTPYKIHH ABISAETCA MCIOJb30BAHHE B PE3OHAHCHOM KO
Type L C , pacTpoemnom Ha uacrory 28. 150 xI'm, B xa-
yecTBEe eMKOCTH-OTpe3Ka KoaKcuainaoro rabexns. WssecTmo.
UT0 KoaKCHAJbHBIE Kaleluw AMEIOT pasinymyi0 IOTOHHYIO
eMKOCTD, HCIIOJb3yA 3TH JAHHBIE, MOMHO 110M06paTh 0TPE30K
raleyiA, paBHBII COOTBETCTBYIOIIEl €MKOCTH,

RaTymka MHAYKTHBHOCTH L BblIOJIHeHA U3 MegHOH TPyH-"
K1 AmaMeTpoM 3—5 MM, 2 BUTKa ¢ marom 1 BuTor Ha 2,5
cM HaMOTaHBl g@aMerpoM 55 MM, ABTop HCHOJBL30BaJ B. Ka-
recTBe eMKOCTE OTpe3ok 50-omHOro xabena muamuoil 77,5
CM, KOTOpPHIi YKOPAYHBAETCA B IpoIecce HACTPOUKE 1o MH-

: 26

)

HEAManapHoMy 3Havenuio HCB ma pesomamcroit sactote. [PPa-

0oune XapaKTePHCTAKH aHTEHHBI AJIA KOKAONO AUManasona

TaKMe ’Me . KaK N y IITHIpA  HMMeIoNiero IMeKTPHYuecKyld AJin-
ny 1/4 « :

* Onnoit n3 pasuHoBUAHOCTEl MHOTOAMAIA30HHBIX  aHMTeHH ¢
BepTUKAJbHOH [OJsAPH3anyeil ABIAETCST NNCKOKOLYCHAs AaHTeHHA
(nmcrom). IlepexpbiBas WHMPOKHIT [MAamABOH TACTOT, He -KpuTHYHaA
K HACTPOiiKe, aHTeHHa MMeeT BXOJAHOE CONPOTHUBIEHI¢ Ha  Beex
nuanasonax oxono 50 Om. OrcyTcTBue kawmx-1nGo pesoHAHCHBIX
KOHTYPOB, IMaNasoHOBLIX IEPEKII0TeHU, a Tak:Ke cCHCTeMBI  3a-
3eMJIEHHs HaeT el medblil PAJ NpeHMyILlecTB mepex  OCTAJLHbIMI
AHTEHHAMII 3TOr0 THNA, YCHJIEHMe [UCKOKOHYCHOII AHTEHHBI  BO
BceM JIHMamnasome 4acToT okoio 3 1D mo cpaBHeHuio ¢ JgOpodem

Yroq u3AyYeHHsT [JAEHOH  ANTEHHDI YMEHBITAeTCA ¢

NpUOIMKeHAeM K MaKCHMAJIBHON pabouei yacTore, 4To HACT
eii HEKOTOphle mMpeMMyIlecTBa NPH TPOBEJCHNA NAJIBHUX PaAHOCHS!-
3eif T0 cpaBHENNIO C OGBIIHBIM YeTBePTLBOIIOBSIM BepTiKagoM, Jlus
TOr0, 4TOGH PACCIUTAThL AHCKOKOHYCHYIO AHTEHHY, pafoTalomyno b
1e00X0/IMOM AMaNa3oHe YACTOT MCIOIB3YIOTCS cleyolne [agHpIe:

« — YroJl TIpm BepUIHHEe KOHYca;

Ly  — naumma cTopombl KOHMYyCa; .
Ly ——'paCCTommo 0T JIHCKa [0 OCHOBAHIA KOHYCa;
D — JIWNaMeTp JAucka;

S -—— paccTOoAHME MEHIYy HHCKOM 1 KOHYCOM;
Cmax — MAaKCHUMAJLHBIH JHaMeTp KOHYCA;

Cwin — MHHUMAJNBLHBIH JIHaMeTp KOHYCA;

OpTHMaibible COOTHOUIEHN A JIIA [MCKOHA -

. L,
§=0,3 Cuin; D=07 Coax » = 60°, _Cn-)_i: 222
Jlas pacuera AMCKoHa HeOOXO[AMMO Tak#e HCIOJIB30BATL Cleily-
oUlle aMoupnyeckue (GopMydIbt:

_ T2 L
Lo (M) = ¢ 2 9

Caenyer crasaTh, YTo TOHSTHE JHUCK I KOilyc yciioBHbie. Jluck
— 970 6 =— 8 TpyOok pacueTHOH NIMHBI, COEJHHEHHBIX JJIEKTpH-
JecKM Ha BEPUINHe MAYTHl ¥ H30JHPOBAaHHBEIX OT Komyca. Homyc—
5T0 PaCIOJOKeHHble HAKIOHHO -TIPOBOMHNKM, IIX KOJHYECTBO HOJIHK:

N
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Ho ObITh He MeHee 12, a Jumua paccIUTHLIBACTCA uo GopMynaM, npn-
seflednbiM pbiure. IIuTaHue aHTeHHBI MPOM3BOMAMTCS KOAKCUAIBHBIM

rafedeM ¢ BOMHOBLIM conmportuniennem 50 O, meHTpaanLmas MKia

rRadenst MOJARIIOTAETCH K RHCKY, a omdeTxa Kabelsi-k KOHyCY.
Heprem pucwkona mnoxasanm ma pue, 20,

Puc. 20

* TIpakTHYeCKYI0 KOHCTPYKHHMIO AHCKOHA NPEJIOIKMII KalajcKuit
pagHoNI00HTeN D Il»x. Beapoys ( pHe. 21). PaspaGorannasn
UM aHTeHHa paccuhTama Ha pabory B nuamasome or 40 mo 10 mer-
pos, upn 21oM 3uadente KCB mo mammmM aBTopa 6bi10 Memee 1.5.
Benpoys pexoMemfiyer, kak 00f3aTenbHOe yCIOBHE,  COCAMHUTE
Memay coboit Bce KOHIBI TPYOOK MHCKa B BCe KOHIbI IIPOBORHITKOB
KOHyca, IMUTHPYs TeM CaMblM 3Tu (PETypHI.
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Pne. 21
Jluck BLINOJNHEH U3 AIOPANIOMUBUEBBIX TPyD AuaMeTpoM 22 MM
M COeJNHEHHBIX MeXAy co0oif aJIIOMUHHEBLIM NPOBONOM HHAMETDPOM
2—3 mM. Homyc BEnonmen n3 oGbIYHOrO MEAIHOTO HPOBOJia AHaMer-
poM 2—3 MM, KOHIILI NMPOBOMHUKOB DJIEKTPUIECKH COCTUHSIIOTCS
Mesiay co6oil 1poso;lod . N3 Takoro e MaTepnama. B raroir-nnto
HACTPOiiKe aHTeHHAa He HYKAaeTcs.

- Faasa 111
BEPTUHRAJLHLIE AHTEHHDBI
JIIST PABOTBI HA HHU3KOYACTOTHBIX
JTNATTA30OHAX :

ITo peaympraraM ofpoca pafnoafo6uTeneii aMCPIKAHCKEM Kyp-
3T

najgoM QST , KaKkyo OB BH QHTEHHY  XOTeAWm  HC-
IOMB30BATL st paGoThl Ha HEBKOUACTOTHRIX Amamasomax, 60% -
oTBETHNU, UTO BepTukadsEyl, 30% — ropmsomTamLEYIO

n 10% WMeJiu 1BOHCTBEHHOE MIeHWe,
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. Mt anreru srcoToit 30,5 M, MpeamasmATeHHESIX mua paGoTH! HA

B nannom pasfesie aBTOPH TPUBOAAT PNl KOHCTPYRIMIT anTelm, Tanasomax 160 1 80 M., ABI0pH MDORTAIADY oo B
cnocolpl Ix cormacoBamis Aag paborsr na HY muanazonmax m ma- SHOUOBS OOt I (puc. 23). |
ReloTcs, UTo HTo MOMOMKeT BaM BHIOPATH Ty aUTCHHY KOTOpYIO By- ,
mer yRoOHeii Bcero peajmaoBaTh B Bammx ycioBusx. Hamo me 3a- - i
6rBaTh, uTo npm paGote ma HY puamasomax ’KejaTtesiblio HMETL g ; oo s
OTHCIBHYI0 aHTeHHY Ha IpHeM, Ho 00 dToM OyAeT HAIMICAHO ®
) clieflyloIneM BblIyCKe. . o ,.
' Ha puc. 22 npHBefeHsl PasiHudbie CHOCOOBI COITACOBAHMS JNjI
anTenH BhicoToit 25,1 M, paforaoiqux ma AmanazoHax 80 um 40 M.

25100

T

Puec. 23
* Mapectnwiit Gennruiickui KOPOTKOBOTHOBHK [k, Jlenosngep
(4)  paspaboran  Ipdextusuyio anTewHy mas  paboTel Ha
nuanazomax 160, 80 n 40 » B kauecrne dJIeMenTa, yBeJIMTh-
BaioINero JJMeKTPUIECKyI0 MIMHY aHTCHubLI HA Amamasome 160 u,
HCHOAERYRTCST  VIUIMHAOWAS  COMNIACYIOAN  JTHHAST
( Linear Loading Line). a ma ocTainmniy JHANAB0HAX HCTIOJIB3YIOTCA b
o0BIATIE corTacyoIme yCTpoilcTpa (I'-o0pasmeii L,C: romTyp). ' 3;‘
Takmyu o6pasom sireK Tprieckas Juuna antennn ma 160 M—1/48" it
Ba 80 M — 3/84 1 5/8 ¢ ma 40 m. Hammuame Xopomieit cycTeMbl
3agemuenns 0053aTeNLHO, KAK B CJIyYae YCTAHOBKI aHTOHHE! Ha
3emure, Tak u Ha BBICcOTe. asMepnl u Zammbie COrTaCyIOMINIX
YCTPOTICTR aHTCANI NOKasantl ma puc. 24.

Prc. 22

31




_ Puc. 24
ABTop AKCINIyaTHDPyeT aHTeHHY B TOUeHHe HECKOJNBKHX JeT H
NOCTHMTr BBHIZAMOIHXCsT pe3yiabTaToB, paboTan ma 160 m 80 M. Taw,
HApHMep, 3a TP Mecsna, paboTas ma Auanasome 160 M, esonmep
nponest papmocBsism co 140 cTpamamm mwpa.

* AnTeHnma. MoOKa3aHHAs Ha pHUC. 25, HMeeT TaKylo ’Xe BHCOTY,
9T0 W aHTEHHA ON4UN , HO B HEH OTCYTCTBYeT yMJIMH-

J0TIas COTAACYIOMas JHENA Adsg pa6oTer Ha 160 M, 9To HecKoaLEO °

yxyAmaer ee paGoune XapaKTepHCTHKI HA 9TOM Manasome, AHTel.
pa umeer aneKrpuueckyw ammmy 0,17 4 pus numanaszoma 160 m

32

» _ Puc. 25 -

n 3/8 §  ana 80-MeTpoBoro muamasoma. Hynnupvmmee 4
YCTPOHCTBO ANA Ka’kKAOro AHANA30HA COTIACOBEIBAET BXOM-
HO@ CONPOTHBICHHEe AHTEHHHI C METAOIMHEM  KOAKCHAIBLHBIM
kabeseM c BONHOBHIM comporusienEeM 50 Ou. Cnc'rema aa-

3eMJIeHHA TaKasA e, Kag U y npeAblnymeit KOHCTPYKITHH,

* dpdexrtusnylo antenny Ansm paboter ma HU muanasomax
npepnoxun B, Tomwapekuit ( UBSWE ), ( pme. 26.) -Asrop
OKCILTyaTHPOBAJ BTy AHTEHHY B TEUCHHe HecKOJBKAX JIeT ‘u
no6micsa XOpOmMX Pe3yNbTATOR IPH HPOBEJCHHH. nanmnx
CBA3EH M yYaCTBYS B Pa3IMUHBIX COPEBHOBAHUAX. :

AnTemsa UBSWE - 6blia IOBTOPEHA HECKOILRUMIL panuo-
MO0ATENAME § TOATBEPAMIA CBOI0  YHHBEPCAIHLHOCTH '~ M.
3P PeKTHBHOCTE. dlleKTpUYecKas JIMHA BepTUKAJa OKONO *

5/8 £ ma 40 M, 3/8 “Ha80mM m1/8 £ ma 160 . Orpesrit -

OTTAMeK BePXHEro spyca JJIMHOH 5 M BJIEKTpHIeCKH coenu--.
HeHB! ¢ BePTHKAJIOM M IPENCTABAANT  coboit  eMKoCTHY® -
HarpysKky, KOTOpas YBeJIHUEBAeT  BJIGKTPHUECKYH JIINHY
aHTEHHB! RO pasMepoB, YKasaHHBIX BEIIIe.
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£ T Puc. 26

‘Hacrpoiika arrenns CBORUTCs K HOAGOPY 3HAUEHHH MHYK-
THBHOCTH KaTyIIKA L. 2 u emroct: C. 3 ma ama-
nasone, 160 MeTpos u mmAyKTEBROCTH '
i emrocteit . C1 m C2 pgna muanmasomos 80 @ 40 MeTpos

COOTBeTCTBEHHO 10 MHEAMaAbHOMY 3Havenmio KCB ma was--

AAOM [HaIazoHe.

* IlpuMensin mpEEDUIN ECHOML30BAHHf pacTsaXer aHTEHHE
B KaveCTBe OMKOCTHOH HArPY3KH, yBeJaMdYHBAIONIeH dJICKTPH-
JECKYI0 1WAy AHTEHHBI, OPENJIATAETCS KOHCTPYKIHS Bep-~
TEKaja #asa paborsr 5a 80 M H 40 M (pHc. 27.) '

Hacrpaupatlor aHTeHHY, non0upas 3HAYEHAS KHIYKTUBHOCTY

KaTyOIKA L @ eMKrocTH womfencatopa C Takam o6-
pasoM, ut06nl 3ravenme KCB- ma kasxaoM Amanasome 6o me
Gonee 1,5. Hommwectso mpoTEBoBecOoB He Memee  4-x Rais

Kazjioro uanasona w ux mnuma 20,5 M m 10,4 M coorBercr- -

BEeHHO, '

34

KATYIURYE © L' 1~

"Pre. 27

[list Tex, y koro Gosbimme Tp'ynnocm C  pasMellenuen ,
auTenunl st pabotst ma 160 merpax. M. Macaep

£

( WB8JJA) (22) mpemno’Run 09eHb HPOCTYIO AHTEH- .

HY JUIst 9TOT0 AnaNladona, JeThipe HAKIOHHBLIX Jyda JIHHOI
15 M DMeKTPUYECKH COefUBEHKI ¢ BEPIIMHON MAYTHI M obpa-
3yIOT  eMKOCTHYI HArpysKy, YBeJHUHBas ICKTPUIECKYIO
mmny antenmsl o 1/8 4 | Aprop oTkasaxcs or mpuMmene-

HIIS COTaacylomero ycTpoiicTsa, DOBTOMY HACTpOHiKa H COTJIA-

CoOBaume aHTEHHL! CBOAMTCA K NMOAGOPY AJHUH HAKJIOHHBIX Ty-
ueit 1o MunEManbHOMy 3Hadendio KCB ma pesomamcroii wac-
ToTe: BBEY TOro, 9To aHTeHHA MMeEET yMEHDBIIEHHHIE PazMe-
pLl, ee IOJIOCa NPONYEKaHHA ysxkaf — okodo 20 — 30 xIi
TIporrBoBecs uMeloT amnmmy, paBuyoo 1/4 € . Aptenna mo-
ra3aHa Ha pHc.  28.

* Opuoit M3 pa3HOBUAHOCTE BEPTHKaJbHBIX AHTEHH B,
jisieTcst TaK Ha3bIBaeMbIi Bobtail Curtain. :
JTa aHTeHHA IpPENCTABIAET COBOM TpH TeTBEPTHBOIHOBBIX Bep-
THKQJIa, SaNHTAHHEIX CBEPXY dYepes TOPH30HTAIbLEYIO Ipo-
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Pne. 28

BOMOUHYI0 CERIUI0 H pasHeCeHHBIX Ha paccroamme 1/4 ~.
Antenna mMeeT JBYXCTODOHHIOIO- INArpaMMy HAODABIEHHOC-
TH, PACIOJIOKeHHYI0 NePHeHAAKYIAPHO IJIOCKOCTH AHTEHIIHI,
It IMeeT ychienue Ha O AB Gonsmie, 9eM y OGHLITHOIO YeT-
BePTHLBOJIHOBOTO BEPTHKAJa. BXOXHO® COUDOTHBIEHHEE IEHT-
palbHOTO NHTAIOIMErc JJEeMEeHTa OYeHb BHICOKOE, HECKOJEKO

- teicae OM, MOTOMY HCHOJBL30BaHEE COTIACYIOIIEro yCTpoRcT-

Ba AJNA COIJIAacOBaEMA ¢ NHTaoMeit guEmel  o6asaTelbHO.
Crenyer He 3a0bBaTB, YT0 Ha HMHAX KOHIAX 9JIEMEHTOB
cosgaeTca ovens Goasmoe BY manpsaenme, modTomMy He-
o6xonuMo co6aIOAATL MepH IpPeIOCTOPOMKHOCTH Bo maberxa-
HHe 03xoroB. TpeGoBamusa x CHCTeMe 3a3eMJIEHHs TaKue iKe.
KAk # JJia OGBIIHOr0 9YeTBEPTHBOJHOBOTO BOPTHKAJNA, a BHa.
YeAMe HHAYKTABHOCTH KOHTYpa ¥ OTBOA HOAGHPAIOTCA DKC-
TepUMeHTaNbHO B Hpomecce HacTpoiiku.  Pexomenpyembie
3HAVYeHNST KOHTYPHOU eMKocTu Ajas Amamaszonos 160 u 80 m,
160 nd u 80 m{i coorBerctBerHO.  (Mopmyisl mist pacuera
pasMepoB Bobtail Curtain @ ee BuA moOKasaEH Ha puc. 29

.36

N

* Autemma Pumc. 29

HOCTHIO AByXII
(¢ HGCHMMeTpPI
6ykBy «T». A

Piac.
Hsyxnposonustit dufep Anumoir 16 M momwen marm BepTR-
. RQILHO, LOCKONBKY Ha AHamadone 160 m Mamywaer myemmp

on. Ha pwanasome 80 M manyuaer TODH30HTAJbHA T

lI0KaganHas Ha puc. 30, ARIACTCS PABHOBH-
POBOTHHKOBOTO REPTHKAIBNOTO H3TyJIaTess
THBIM OUTaHWEM W HalmoMWHAeT cpoeit opMoil
HTedHa paboTaer ma muanazomax 160 m g 8

0 M.

qacTes
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)
w ANTeHHB!, a BePTHKANbHAf 9YacTh CIY/KHAT B KadecTBe 1CT-
BepTHBONHOBOTO TpaHcdopmaTopa, cOracys BHICOKOE BXOJ-
i Hoe compotupienme antenms! (oxomo 6000 Om) ¢ BomHOBEIM
comporEBIcHueM Kabens. Hammume cmCTEMBl — 3a3eMJIEHHS ' )
065132 TENbHO. .
* Opnoit M3 PacHpOCTPaHEHHBIX AHTEHH AN paboTst  Ha
namasoHe 160 MerpoB sBiserca amTeEHa  Inverled L.
KOTOpas TAaKiKe OTHOCHTCA K DAasfelly BePTURAaJBHBIX U3JY"
gaTejeii M OYeHb mpocTa B HaroToBIemmd. Bxofmoe compo-
THBJieHNE Inverted L paBmo (6004 1 400) Om, =0
: Tpe6yeT TpPHMEHEHHs COIMACYIOIIero YCTPOMCTBa NPH 3amuT- .
Ke KoaKCHaNbHBIM KalejeM ¢ BOJTHOBLIM COHOPOTHBIEHUEM
; 50 ( ». CHcTeMa 3a3eMileRHs MoskeT OBITH noboit, B 3aBH-
i CHMOCTH OT VCJAOBHii paaMellleHus aHTeHHH. AHTeHHa IOKa-

1
i sana Ha puc. 31

e

_ Puc. 32
eM adderTuBreii oma Oy-

g ) ;ggmzcg.uman qacTh anTeHnm,' T
P T Sl o s seocnn
1 C eHHe
| Pg(;;;}g{:; ;(a;'zmﬁfgr HHEAYKTEBHOCTH L, 1 MLz E.)O Ogonglpg;
S oy lfzo If?éoﬁcﬂ 9KCIIOPHMEHTAJBHO 10 MIHHMAJL-
8 Gomr s pacq‘:?‘ RaRaoM Jnanasore., IMmupnuec,
) a IR [, | [,% ‘

1

L,(M = ' 71,37 . - .
> g - ) F(MTIn)” L) = F (.Z,‘iff)?— o
: OH
| | _ Prec. 31 . KaTme}a(:{HC‘;g;zpyug B1H Jisey ewoirs 500 0, & pammmg
{ ' * J{pyx/AnanasOHHb BapHAHT INVERTED L mpefJio- : : OPHBefieRt. B Tabmmme 5. - -
t JKHJT TW3BECTHBIIT aMepHKaHCKHI panhomoﬁmenn Ile . May _ , o Ta_ﬁm’{na 5
! ( ~ WwIFB ) (10) pmc. 32, Jlanna oTpeska L, papma - ‘ Katywxka = Koanuectno %giﬁ;% Lavwna™ T Mwawerp .
1/4 & pus Auanmasoma 80 MeTPOB, a CyMMa OTDE3KOB Ly : ) satkon | o Hah;{OJKH, ‘| nposona,
n L, , BRIOYAA pesoHAHCCHl KOHTYD Ly Cy; cocraBaser i 8 - ) M
DNERTPHYECKYIO IMAY AHTOHHBI JLIA nmamasona 160 », i L, ‘8 60 o -
pasmyio 1/4 « . Ciepyer OTMETHTD, 1TO gem Gombme Gymer _ If 18 .60 we? ,
¢ ’ 3 =4 o —_
; 38 90 80 |
: . 39
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Heo6xonumo HaJUUHMe 3a36MJIEHHsS, BT0  MOryT OBITH
He TOJNLKO pajHajJbHBe NPOTHBOBeCh, HO M He-
CKOJNBKO  TUTHIpedt, 3a6MTBIX B 3eMII0  HJIH  [py-

rue cmoco0bl 3a3eMJeHHs, KOTOphIe BaM ymoOHeil Bcero Oy-

AeT HCHOJbL30BATh. -
* Ogenp moXo’Keil Ha INVERTED L aABiafercs aHTeHHa,

ronvamBlag HadBamwe Mapxomu (pme. 33). VYiopawnpaio-

4 N Pmc. 33
mas eMROCTb, WCHOMB3YyeMas IpPH paGoTe Ha Goxee BLICORO-
YaoTOTEHX NHAMA30WAX, ACMIKAA OBITH PACCUATAHA Ha BHICO-
koe BU manpakemme, T. k. B TOUKe ee MONRIIOTEHHZ Haxo.

oHTCA UYIEOCTh HAUDPAKeHAMs AHTeHHA 7ADA Mapuonn
NMeeT DIEKTPHUECKYIO MIHARY, PaBEYW 3/8 £ Ha HWBKO-
. qacTOTHOM JMATA30HE W COOTBETCTBeHHo 3/4 & ma Ooxee -

BEICOKOYACTOTHOM JAHanasoHe. VIaMeHsAsA BeJHIMHY EMKOCTH

C, amETeHRy HACTPAaMBAlOT B pesomHAHC Ha Golee BEICO-
KOTIACTOTHOM NMANasoHe Mo MuEMMaibHOMy smaiermio HCB,
a Ha HA3KOYACTOTHOM AHamnasoHe, MOAOHpAIOT JUIMHY AHTEH-
ub1, Pasmeps! aHTeHHHB MaprOEE s DasiIHIBBIX [HANaso-
HOB IpUBeleHH HHUXe, ”

it

.y

TS T e i A e

" 13-3a OTCYTCTBHs HPOCTPaHCTBA

.\ —
A+B=549 v T

160 ¥ -+ 80 u
: : _ C =3715m
N —_ no=19.3
80 m -+ 40 M . A+B=275 1\:'\“ :
(. =193 m o
D=10 m . 000

* Mnome.'paﬂ.nomo()mcnu, IPUMERAININC Bpalraloi.ie A
Csl HalpaBJeHHBIe aNTEHHEl, HE BCErJa. HMEIOT BO3MOIKHOCTD .
KOHCTpYHpoBaTh (pden
TUBHBIC AaHTEHHB! NIA paboTbl ma mxanaggmr\)x 160 u‘?%)(()b e;; %
B raxom ciygae Mommo 3ammTaTh Maury wepes COTIacymoIrece
yetpoiterso. Ecan Bricora Maursr Menee 1/4 1o ECHOJB3YIOT
anterny na BU auamasomer B kavecTse emkocTHOI BArpyaky -
¥, K06aB/sIA TOPH3OATANBHYIO YaCTh, PacuosoReHnyo y‘nep'-
IMHBL MAITH, YBEJIUIABAIOT BIEKTPHYCCKYIO UINHY QHTEHHbI
nJst pa6o HY nwanggomax. :

‘Prc, 34
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Onun u3 Takux BapMaHTOB 3amUTKU mpear  xa E. Ka
Hurxay - (W3RTO:(26), prc. 34. Ha muanasone 8U M Maura 3a-
MUTaHA Yepe3 oMera-coryacylomniee ycrpoitcTeo, a ma 160 ai
Yepe3 NapalliedbHYI0 MauTeé NPOBOJNOYNYIO JIIHMIO, KOTODA:
SIBIFICTCS TaMMa-COTVIACOBAHMEM JUIST ATOTO Jwamnazona, Jlao
ifble  eMKOCTell, MCIONB3yeMbIX B CHCTEMay coTyiacoBamus,
OpUEeHTHPOBOUHLIE, H B 3aBUCHMOCTH OT AHTEHHBI, HAXOMIH.
lleiics maBepxXy, W BHICOTHI MaYThi, .MOTYT H3MEHATLCH. ITO
CleAyeT ydecTh NIpH HAcTpoiiKe, YWUHTHLIBAsI, 4T0 B  OMCra-
'COTJIaCyIolleM YCTPOiicTBe BO3HHKaeT IYYHOCTH TOKA, NpH-
MeHfeMble KOHAGHCATODPHl MOJIKHBI OBLITH Ha 3TO PACCUHTAD ..

OcroBanme MauTH H0JKHO GBHITL HafeXHo 3a36MIEHO, T. K.

010 ompefiensicT IPPeKTHBHOCTL HAHHOH CHCTEMBI.

* Jlpyras autenna gna paGoTsl Ha  160-merpoBoM nHalia-
B0HE Gblira npejIosKena pafuonioGutesem ( WICER ) -
(21) ( puc. 35. Beimosmnsaa TagMMa-CorJacoBaHue, Kak IIOKA-

o 4 ~ Pme. 35
3aHO Ha pUCYHKe, anTenHa umeer smauenume HCB me Gomee
2 8 monoce 50 wI'm, B mpoTHBEOM carygae IOJIOCa CyMRaeTcs
o 10 kT'm, uro cosmaer Goasmme Heynoﬁc'rna npn - pabore,

42 '

FamMma u OMera-cor/lacoOBaHUs BLITONHERH! U3 a.TIIOMHH!I%BO-

ro nposofa K 2—4 MM. Menusit npoBox npumensercs

TOJBKO st BBINOTHEHUs . yUIHISIONCH TOpUBOHTANLHOIT

uactd. Ecim y Bac amTemmas maura ApYTOH IAHALL, MOMHO

BOCTIOJIL30BATECS METOAUKOH pacyeTa raMMa-corJaacylouero

YCTpOiicTBa, mOApoGHO ommcammoii Jle May B mypraae

» @ST~ mapr, 1982, crp. 4950 :
Bosppamasce x cucreme ‘Ba36MJIGHHS,  CNeyeT cKazaTh,

1T0 MHOTHe aBTODbL PEROMEH/YIOT 3AKAIBIBATE B 3eMIII0 11po-

BOXHUKN HAIAHHOK 1/4 * — 3710 3nauuTesbio viyymaer -
paboTy aHTeHHLI. - " :

* Ente oamu ma BapuauTon MIYHTOBOrO NMOTAHHS  MauTh
upegnoxiun M, Mermman ( K16 DL! Amntenna npenHa-
3HaveHa QA paGoTH Ha 160-meTporom Huanaszone m Mokaszasa
wa puc. 36. J{pyrue BapumaHTBI ULYHTOBOI 3aIHTHU "aHTEHHH) |

— e e

oF (upu -
CHASA RA
MAUWTATA

_ ‘ v Pme. 36
MauTel st pabotsl Ha 160 M mokaszambr ma pue. 37, 38.
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YHROPUJEHHASI BEPTHURAJLHASI AHTEHHA
I MTAATIA30HA 40 METPOB
_Oﬁncmn‘aeMan HIIKe ROHCTPYKIUA 6blra _camoll meproil na
MHOZKECTBA YKODOUEHHBIX aNTeHn coafauubix Jlweppn Ce-
surom, W2FMi  (2) 1 wnes ee cospanmns BOZHUKIA, KOTIa
aBTOp yBUmeN GONLIMON MIAMKHDLL BOHT NOMXOMANMIX pas-
MeEpoB. - : B N
Hocronsky Bce amementhi KPeIUIeEHs GBUTH  H3 - aJIioMi-
JHUEBOr0 CHOiaBa I NPeACTABJIAIH coboii roToByI0 KOHCTPYIi-
OUI0 ¢ eMKOCTHBIM HATPY30WHEIM  DJIEMEHTOM Ha BepiiaHe
AHTEHHB], TO OCTABAJOCh TOJHKO HACTPOHTE .ee B pesoHaHC
M COriacoBaTh BXOJAHOE COMpOTHBIeHNe, [[is HaCTPOHKN B
' PE30HAHC BEPTUKAJBHBI DIeMEHT aHTEHHL) ObLr paspesan
Ha BBEICOTe OKOJo | M OT 3emunm s ma BCTaBJIeHHOI MBOJH-
PyoIledl ceknHnm Oblia HAMOTaBRa KaTylika HUAYKTABHOCTII
(14 ButkoB). ' ,

Ha pucymke 39 OPUBOMIATCA' PasMepsl aHTEHHBl H CLOCOD

Puc. 39
NMOARIIOTEHN KATYMIKH HMHAYKTHBHOCTH. Bxopmoe compo-
THBJIERAC aHTeHHE 0Kasaxoce 3,5 OM, 9To mO3BOMMIO. - Jrer-

KO COTIacoBaThH BXOAHOE CONMPOTHBIIEHHE ¢ JHAWMEH MHTaHHA

50 Om mocpeRcTBOM MIMPOKOTIONOCHOTO TpanchopMaTopa ¢
Erp 1:16. j

. - 45 L
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Onncanne TPaHCHOpMaTOpa MPHBOAMIOCK BEIIle, B rabe 1.

. C ucnoxssoBanmem adexTBHOM cucTeMBI TIPOTHBOBECOB

AHTCHHA LIOKa3blBaJa Xopoulde DPe3yJabTaThl Ji eTaja 1IPOTO- .

THOOM JlaibHeilux paspaboTor IOJOGHHIX aHTeHH..
JPDPEKRTUBHAA CHCTEMA YKOPOUEHHBIX
o __ BEPTUKAJIDHBIX AOTEHH . .
HJIA TNATIA30HOB 20, 40 M 80 METPOB (3)

Cucrema cocront us yropouennoro IITLIPS JULST * iHanaso-

Ha 80 M 'n mThps Mg AByx nuanaszonoB 40 m 20 M ¢ me-

N0Jab30BanvieM (GUIbTTa-IpobKu (rpama). = .

~ Hacrpoiika 3 pesonauc n KOMHEHCAIUIsl peakTHBHBIX coc-

TABIAOIHX JOCTHTAGTCA ¢ IOMONIBLIO KaTyIek HHYKTIB-

HOCTH, BKIIOYEHHBIX -3 OCHOBAHME QHTCHHBI M  eMKOCTHIIN

Harpysox, BLIIOJNHEHHBIX B BHfe 4—6 pagHambmbrx aIeMen-

TOB, YCTAHOBJIEHHHIX Ha BEPIIMEE AHTEHHDI. Bxopnoe compo-

THBJIeHHe dTaX anTenn 12,5 Ou, HOBTOMY IS WX MOAKJIIOYe-

.

HUA K KOaKCHaJIbHOMY Kaﬁemo C BOJTHOBBIM CONpOTHBIEHHEM -

90 Om meobxomum COTIaCYIOMH L Tpacgopmarop 1:4 (onu-
CaHMe TaxKoro TpamcopMmMaTtopa AaeTcs B raase-1), Ilas. ofe-
HX aHTeHH HCIIOJNL3YETCH OflHA CHCTeMa IIPOTRBOBECOB, KO-
Topas cocrout u3 100 pagmaabmbIX mpoBogEMEKOR IJIMHOK 1o

15 M. Moskno mcmonssosats u Gosee IIPOCTYIO CHCTEMY IIpO-

TIBOBECOB . (cM. ruaBy I). ‘
Paamepst anTenn npusogsitcs ma puc, 4

5

0. Tanmwte kary-

. Imex HHAYKTMBHOCTH NPHBOAATCsx B Tabanmue 6. HHacrtporka

- muaimymy KCB, Jlasa COTVIACOBAHHA MOMKHO yBeJMYHThH

S
RN

-

Puc. 40 a

~Tabuanna 6

AMTEHHOl CHCTEMBbI NPOH3BOJANTCH B CJEMYIOIleyM nopsiKe:
a) wruph 80 M — 1mo mMuEmmymy KCB nopobpaty 1€00-
XOJMMOE KOJUYECTBO BHTKOB RaTyIORm L
6) wtoipb 40/20 M — macTpoiika TIPOH3BOAIITCST H3MEHE-
HUeM YHClIa BATKOB KATYINKM ~~ U U3MEHEHHeM J/IVHBI
BePTHRAJBHBIX BJIEMEHTOB. R - :

v

Hacrpoiika maunmaercs ¢ amanmasoma 20 wm. Rarywxa 2
TOAIKIIOYACTCA B TOUKe O, BUTKOB M = IOACTPAMBAETCSH 110

THCIO BHTKOB  L» wmim yMeHbmath Amumy ‘Beprirkambmoii
cernun 20 M. Ilocie wero macTpamBaercs Auamnasor 40 M.
Hast sTOro MaMeHAIT MIMEy Bepxmeit cercunu.ulucmt’ peso-
HAHCHAS 9YaCTOTA OKAa8bIBAETCA CAMINKOM HIU3KOI, HeoOXoTH-
MO YKODOTHTE BEeDXHIOI0 CEROHIO. YKOPAUABATH C.TEAyeT He-
Gompmumy wactamn mo 1-2 cm. Ecam Bxoxmoe comporusie-
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i
i

WHe OKABHIBAETCH CAMIIKOM HUBREM, 10 Heob.--)(nmo ymm',-'

EETE KATYMKY-CeKOum 20 M, HO OpE 3TOM HmpOIERYypy HACT
poitka  nmpujerca "TIOBTOPHTHL CcHadvaJja. . -
IIpu sxenamuu a10GyI0 H3 9THX AHTEHH MOMSHO yCTaHABIM-
BaTbh OTAENBHO, : \ o
YROPOYEHHASA BEPTHKAJIbHASI AHTEHHA
OJ IBYX NHUAIIA30HOB 160 n 80 METPOB

Ha puc 41 nokasama AByXAWaDasOHHAs  yRKOPOUEH-

| Pac. 41 . .

HAA AHTEHHA ¢ AUCTAHINOHHBIM HNEePEeRIAIYCHHEM ﬂlial]ﬂﬂ()'.

rop. Ilpuden mepekI0YalTCA He TOJILKO OTBOALI HIAPOKOTIO-

JI0CHOTO COTJIacyoulero TpancopMaTopa, Ho H MOAKIIOTALT- |

¢sl HATPY30UHAS KaTylIKAa HHAYKTHBHOCTH Ha jAHalla3oHe
160 M. : . : _
Onncanne TpamcdopMaTOpa yiKe IPUBOAMIOCH BBIE (CM
raasy 1), a KaTymKa HEAYKTABHOCTH MOKeT OBITH H3roTOB.
JdeHA ONHHEM N3 ClIeAyIONuX CcrocoGoB: R R
a) Heo6xommMo 4 TODOMAANBHEIX KONbNA C BHEIIHWM AHa-
metpom 5 em. (= 10). Haxpoe KOJIbII0 0OMAaTHIBaeTCH |
HeCKOJBRUME CJHOAMH = HU30JANUOHHOHE JIEHTH  OTHENBbHO,
a 3aTeM KOJBIA CKIARKIBAIOTCA M eme pas o6MaThBafoTCA
BMecTe. Jlas MOCTH/KEHHst HeOOXOMMMO# ~ MHAYKTHBHOCTH
(oxono 30 MkI'H) meo6xofumo HaMOTaTh 22, 5 BUTKA no

oM & 1.6 MM . 5

48

6) Ecam . ¢ HeOGXOUMEIX KOJNeN, TO MOiKIo NPHMEHATH
GecKADKACHYIO KATYIIKY MHAYKTHBHOCTH, Pa3Mephl KOTOPOil
‘6ynyT BecKoAbKo GonbpmuMH, Takas KaTyIIKa. CONEPHUT 33
BATKa npoBofioM < 2 MM. [lmameTp wKaTymkm 65 MM, Anu-
pa mamorkHm 140 MM, : AR .

. Ina KoMmeHCAnMH DPeaKTHBHOH COCTABIAKIIeH HpUMeHen
eMKOCTHO HATDY30UHBIA HJIeMeHT, KOTOPBIi BHIIOJIHEH B
BA/le MECTH PAAMAJBHLIX .IPOBOAHUKOB (TpyOoK), yKpelulen-
HBIX Ha BépmHHe aHTeHHH. IImTamme oCcyIIecTB/sSeTCHA KOAK.

' cuanpEEIM Kabeaem 50 Oy uepes coraacymoliiee yCTPOHCTBO.

PasMepb! smemenTo M cxeMa  coriacylomero YCTPOHCTBA
majorca Ha pHe, 41. -

Faasa 1V

CHCTEMbBI ®A3HPOBAHHBIX BEPTHKAJIBHBIX

o M3JIYIATEIEA _ .
. JlaEEBIi pasfen ONHCEIBA®T JOCTATOUHO CJIOMHDBIe CHCTe-
MBI, A8 NOEEMaHHMs paGoTsl KoTopsix TpeGyloTcs nomoama-
rTenbEHe moscmends., OdeHS ,9acTo B HAIINX pacIeTax o
paccysKNeHEAX (UrypEpyeT BXOfHOE CONPOTUBIeHHe aHTEH-
bl Z.. . BxXoOHOe COOPOTHBIEHHe AHTEHHBI ompelesaeT-
¢S OTHONNeHMeM HANpPAKEHMA K TOKY Ha ee BXOJHBIX KieM-
max, O6sIYEO  IONHOe  BXORHOe CONPOTHBIEHH® " (mm-
meflaEc) aHTeHHBl KOMIVIEKCHOE M MOsKeT ObiTp 3aHMCAaHO, B

BHAE: “ .
Zn.v="—Rax+Xex; '

rie R . — axrtuBmags dacTh  BXOJHOrO = COMPOTHBIe-
uns, X — ero peakTHBHAA YaCTh. % A o
" Bxofmoe CoOpOTHBIeHEe AHTEHHE MOMeT GHITH maobpase- -
Ho CjenylINeii OSKBHBAJNEHTHOH CXeMO:

: . ‘ 7. Pme. 42
AxTHBHAs 9ACTh BXOMHOTO CONPOTHBIGHHS QHTEHHB Rz
OnpefeNsieTcs CYMMOil CONPOTHBICHWA W3IYTeRHs QHTEHHE
#uea T COMPOTHBIeRMA moTeph Rn , '
° : Rex=Rusa+ Rn:

49
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B  nammom

Chydae,  COmpOTHBJIeHHe - poTeph Oyjer
onpenesAThCA [POBOAUMOCTEIO  3eMJIH  WJIHM  KAUeCTBOM "_
| «<HCKYCCTBEHHOII 3eMJIH» H . HaJgHeM - BOIH-

84 AHTCHHBI IIPEAMETOB, TOMNIOMAIONIHY DICKTPOMATHITH ¢
noynta, Haopiumep, pepesses mun CTPOEHHI. .
PeaxruBEAas dYacTh BXOANOIrO = CONPOTHBIEHUs - auTeiH:
Xsx, XapPAKTEPU3HPYET Ty 9aCTbh JIEKTPOMATHUTHOTO L0,
KOTOpas COCPefioToUeHa BOJIMBH AHTOHHB H HE UBIYUALTCH
Hamumame X .. Bemer x cABEry as Me:Kgy BXOJHBIM Ha-
" TpMeHUWeM H BXORHBIM TokoM. Tak, ecmm X .. oTpiTa-
TeJIbHO, T. €, HMeeT EeMKOCTHDI XapalcTep_ Ly MoAeT

OBITH HPEACTABJIEHO CXEMOM:

: : . Puc. 43
- B paBHOM ciywae Bxogmoii Tox omepeikaet mno hase BXOA-
HOe HampsAiKeHHe. : . . T C '
Ecmm me X . IOOJOKATEIBHO, T, €. HMeer UHI[YKTHB-
HEIl XapaKTep, OKBHBAJIEHTHAA cXeMa X.. BLICTARUT Tak:

I

Sl . . ‘ - Pre. 44

X

- < ——T——

e 2

)

B nanmoum cnywae Bxonmoit Tox oTcraer mo dhase oT nxoni-

"HOTO = HANpPAMEHU, :

B nanwpueitmem, xoraa Mot Gymem roBopuTh o cipnre dhaa
MeRAy U3JIyIaReJAMH, M5l BCerga GyAeM MMETb B BUIy CIBAT
daa BXOIHBIX TOKOB. . S

Hocronpky caBEr ¢as Mbr WaMepsiem B rpaftycax, ynobun
ONIEKTPHIECKUe JIIMHBL JIMHAN NHTAHUA TaK/Ke BBIPAMATE- B
rpagycax. 3mas, 4T0 Ha JJNEKTPHYecKOH Ammme 1 A '
uzmenserca ma 360°, MomKmo 3amucaTs Gopmyay mas epeBo-
‘Aa IMHEBL ‘M3 &' B TPafycHl: .

: ' I* = 1) 380°,

rie & — JuuHa annm, I° — anEHa BOJHBI B rpajycasx,
L (&) — puuEa BOJHLI B £ . H ngo6opoT, Aus me-
PeBOJa AJNHHBI U3 IpajycoB B - *: : '
. L r.
L(‘) 360p-

Onumounsie. BepTUKANLHHe UBIydaTelds He o6nafanT Ka-

KOIi-1160 HaOpaBleHHOCTHI0 B IQDPU3OHTAJIBHOH HJOCKOCTIH.
Haa dopMEpoBanws muarpamm HaNpaBJIeHHOCTH C APKO BHI-

Pa’KeHHBIME  MaKCEMyMaMH K MHHUMYMaMH HPHMEHAIOT CHC-:

TeMbl BEPTHKAJILHBIX H3JydaTendeil, JlHarpaMMa mampaBiemn-
HOCTH CHCTeMEI ONPEeJeNseTCA DPACCTOAHMEM MEMKIy dIIeMel.
TaMu # asoBO-aMIIHTYAREIM pacHpefelienuen TOKOB M@k~
Ay muMu. B mammom paspmeme Mbr paccmoTpmm CHCTEMBI, Ijle
aMINIATYAHO-()a30Boe pacHpefeleHie TOKOB MeNAy Hu3iyda-
TEJIAMY JOCTHTAETCA HENOCPONCTBEHHbIM BOBOYKAeHNEM Rari-

AOro M3JIydaTeNs OT/AeJbHOH JIAHMeA nuTamms. ‘
Hanpasnennsie QHTeHHBI C AKTHBHBIM OHTaHHeM wajiyda-
Telleit 0C0GeBHO MONmYJADHLI' H4 HUBKOYACTOTHBIX AMATIAZ0-

HaX, TAe GIE30CTH 3eMiH, KaK HDABHIO, AeNAeT HCBOZMOJK-
HEBIM Heoﬁxonnmoe'au’nnmynno-@éaonoe pacipepienenne To-
KOB B aHT@HHAX C HACCEBHLIMH DJIGMOHTAMH. .

* CymecrByer pacmpocTpaHeHEas . omubKa Opu KOHCTPYHpO-
BaHUH aHTEHH C aKTUBHBIM BO30Yy:/[eHHeM dIeMenToR. Quemns,
YacTo m0JAaralor; 4To PasHOCTH BJIEKTPHYECKHX IANH JIHHIL
IIUTaHN I A4BTOMaTHYeCKH CO3JaeT Bl\‘BHBaJIeHTHyIO PaB8HOCTH
(I)&B. 3T0 Bepno JUIIbL B TOM cllyvyae, €cJii JIAHHK HUTAHU S
Harpy:KeHbl 4icro akTuBHO. Hasynune peaktmsuoii cocTapiis-
IOIleji B HArpysKke COBHAET AOUOJNHHTENbHEIH caBHr ' . gas,
KOTODBIil 3aYacTyio He yUMTHIBaeTcA. A MeAy Tem cymiect-

ByeT B3aUMHOe BJIHAHME MEHy DJIOMOHTAMH aHTEHH, KOTO-

poe BeJeT K U3MEHEHHI) KaK PeaKTHBHOW, TaK M  aRTHBHOII
COCTABIAIIOLIMX HMMIENAHCOB OTAEJNLHEIX DIEMOHTOB. Xapak-
Tep OTHX M3MeHEHMiT OTpPaKaer B3aHMHOE CONpPOTHBIIEHIIE
MEAAy dJIeMenTaMU aHTeHHOH cucreMsl, B Tabaune 7 (23)
NIpUBOJIUTCA B3aUMHOE CONPOTUBJIEGHHe = BEPTHKAJIOB  Hal
» H€ANIBHOE BeMuett * Uuaa parclcTo'nunﬁ of ) o 14.

. ; 5 . .
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Bsaummoe conpoTHBienHe ueTBepTHBOIHOBAIX

BEPTAKANOB AaA paccrosnsmit o1 0 go 1 .. ' /

Paccrosnue (4 ) Bsaumuoe conpornpieniic

. v (Om)
0,00 " '36,3 4+ 121,83
0,05 . 358 + 1121
0,10 - 33,7 + 13,8
0,15 : 30,2 --13,6
0,20 - 257 + 19,6
0,25 - . 204 — 1142
03 ' : 146 —117,2
0,35 8,7 —118,7
0,40 . _ 3,1 —1187
0,45 , > —20—1174
0,50 : —~ 8,3 —115,0
0,55 ‘ -~ 9,5 —111,7
0,60 =117 =179
0,65 : — 12,6 — 14,0
0,70 . =124 —101
0,75 , . — 11,3 +-133
. 0,80 — 931161
0.85 o ) — 8,7 1182
090 . - —38 4193,
0,95 . —08-L195
1,00 .

+ 204189

3Eas B3aEMHOe CONPOTEBIeHHe M DasHOCTh (has  MeMmAy

TOKaMR B 3JI6MEHTaX, MOKHO PacCUHTATL BHOCHAMOE COIpO-
THBNEHH®, 4 3aTeM, yiKe H BXOGHOE COOPOTHBIGRHE  Kaik-
roro anemenTta, IlofApo6mo ¢ aTEME pacueTaMI MOIKIIO 03HA-
KOMHAThcA B paGoTax aMepuKaHCKOro pafuomiobmresnst Iepre,
K 2 BT (23). : L o :

I
B meroTophix cayvanx paccamTaEHEBe BXOIHBIE CONPOTHE-

’

ez i

y 7 .
JeRls N3IyTaTeNeil HMeT OTPRNATENbEYI aKTHBRYIO 4acTh
BXOQROro CONPOTHBICHASM ~ITO BOBMOKHO TOJBKO B CHCT6Me
M3 HECKOJNBKRIX H3JdyuaTelneli 0 TOJNLKO B Ciydac HEIOCPEACT-
BEHHOTO BOBOYMAEHUs Ka’KAOTO U3TyYaTess AHIABHYANL-
HOH JIWHHMelt TRTaHHSI, OTpunarenbuas .  AKTHBHAasN HacTh
BXOJHOr0 CONPOTHBJICHNAj 3JIEMEeHTs RHTGHHO{I  CHCTeMbl

-03uavaet, *9TO0 HNAHHBIA 3JEeMeHT IorJaomaer dHCPTUIO U3JYy-

TeHEs Apyrux SJIeMeHTOB CHCTeMbl W BO3palllaeT €e B CBOIO
JIHUIO [NTaHANA : : - ‘ '

Pacemorpny onum tiacro BeTpeuarommiics cayuaii: 2 peprh-
KaJla BLICOTO & /4 ma paccrosnmu 4 co . camrom
thaz 90° nan «uneansnoit semaeits. Kamubit ua vaomentos cax
no cebe nmen Gnl  comporunierne 36,4 Owm. ’

Brocumoe conporunnenue AJs JanBOTo cayvas ", =
{5 -1 15 Om m Bxommoe COIpPOTHUBJIeRNEe dIeMenTon padoTa
IOIINX B cHCTEME PABHO: \ '
Ziw = 21,4 — 115 Om st anementa ¢ (azoii 0°;

Zow = 31,4+ 1 15 OM paia saemenTa ¢ pasoit —90°.

JTOT BHAYHTENBLHKIN pasbananc HMIICASICOB 0UeH], 0CJI0M-
Haer curyanuio. CoBepiienno o9eBUInO, YT0 MUTAHIC NaHHOH
CHCTeMBl ABYMsI KOAKCHAJLHBIMH JUREAME Z. =50 Om
¢ DIEKTPHIECKOW paBHOCTBIO AnmE -  £/4.mHe npuBeeT k-
yemexy. [lemmrens Mommoctn BuaxHmcoma 3lech  Tarike
copeprienyio HeNpHMenHM. CymecTsyer HECKOMbKO METOHOB,
CIOCOOCTBYIOIMIX pa3pemeHnio NaRmoil npobieMet. Onun: ma.
HUX uOpeinomux YnomuuaBwuiics panee Iepxe, K 2 B T..

CyTh MeTofa COCTONT B CaIeTyIONTeM: N3IyIaTeNH MHTAIOTCS:
THHIAMH IPOMBBOJLHOH (HO TOWHO T3BecTnoi) Ammmsl. (
yietoM TpancGopMuUpyIOMHUX CBOficTB OTHX JMHHII nepecwr-
THIBAIOTCs MMOEAAHCH! H3fydaTesell W moxywaommiics Qa-
30BBIjI CABHTN TOKOB HA IPQTUBONONORHBIX KOHOAX  JUIHHI.

'MC.\'()I{H A3 9THX JaHHBIX CHHTe3WpyeTCs coraacymomee ycr-

pOHCTBO H3 3JEMERTOB '¢ COCPeAOTOYEHHBIMH napaMeTpamH.
KoTopoe obecmeumBaer HONOJNHAUTEJILHBIH  asoBEIi  caswr,
AMILUIATYIHOe pacOpefelisENe TOKOB 1 COTJIACOBAHHE ¢ JH- -
nueil nepegauvn. - '

* Ha puc. 45 B xavecTBe MPHMepa UPHBEREH METOX Tepre
A cayuas uernepunoimonmx BEePTUKAJ0B HA pACCTOSHIN
* /4 ao cmeurom daz 90° :

- * Rpucrman, K B 8 1T (3) (24) nmpennomuan cBoii upun
LUMUAILHO OTINTHEL] METOJ  aMIAATYARO-(PasoBoro pacupe
RelleHNs TOKOB MeMIy 9JeMeHTAMH aBTeHHH.  KpmctMan
HCXOMUT H3 TOT0, UTO COOTBETCTBEHHOE aMILIHTYNHO-(azoBoe
pacmpe/le;TeHIe TOKOB yiKe cynggcmyer. Om  opocwituiBact




Pmc. 45 ' Cf

HanpaiKeHUe BAOMb JHBWIT HHTAHU s
CIMAJBHOTO COBNANIeHUS HampsKenuit. B aTux Tokayx THIIN .
COCAHHAIOTCA NapaMiensHo. Tak Kak HMIeNaHC JIMHH i B.3TOH
* TOUKe COGNUMHeHHS MOeT UMeTy BHAMMTENLHYIO PEAKTHBH yK)
COCTABJIAIONLYIO . - HEOGXONMMO — coracymomies YCTPO#CTBO ¢
obmeii jmnuedi nHramms. - T .
Jlua mamiero ClIydasr ABYX UeTBEPTHBOJHOBHIX BEePTHKAJIOB
Ha pacctoAmmM /4. co caBfiron daz 90°. zanmrammerx
50 oM smEHAMHE mUTAHEA ToKOM 1A . Kpucrman  o6mapyssm .
.HalpsKeHHe v o= 48214 7/ 8734 B b touke '
0,2333 ot aneMenTa ¢ dazoit 0°u_ V= = 4864 - ‘ |
[.87,53 B 8 touke 0,4472 X or BTOporo aieMenta ¢ dazoii 1
_— 90°. Ormetun, uTo JIEKTPHYECKAST  PaBHOCTL  JHOW] .
0214 £ | aormiogs.me 0,25 4 CymMapuslit mane;ianc
JIMEK{E B TOUKe  COGNUEHEHHR Z- = 26.9 + 7121 On.
ITOT BapmaHT u WeTHIpe cmocoba COTJIACOBAHMA [151 AMaaso
na 80 M mpuBegens: Ha puc. 46. B

U _HAaXOIHT TOYKH Mals ,
e - . _ Puc. 46
. dasy BBIXOAHOTO HanpmKennsa na 90°,  uro Taske me 3aBU-
' CHT OT CONOpOTHBJIEHUS Harpy3Ku. . '

Hast coorBeTCcTBYIOmMETO casura ¢as Hanpsukennit Konxauna
pefilaraeT penb . H3oOpakeHHYH Ha - puc. 47.

* Ocnopoit ans cBOEro merofa aMmInTyaAno-pasosoro pac-
npegenenus TokoB Hosmuma, - ( WIFC) <. (4) BriBpan
OYeHb ClenuduIHOe CBOICTBO ‘IQTBeprBOJIHOBOﬁ_ nHuTaMej
JUTHIN: AMIUIATYAA BXOAHOTO TOKA YETBEPTLROIHOBON MMy ’
; , pabHa BLIXOMHOMY HANpSKeHUIC JeNeHHOMY Ha XapaKTep:c- _
5 . THUeCKoe CONDOTHBIeHWe JNMHAH, I He BaBHCHT 0T compoTup- . -

aenns Harpysku. Masa BxofgHOTO TOKa OpR 3TOM omepekaer . . : e .

e
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ApyrHe Helm Aus

)

l

Prc. 48

~

“aMpanTyaHo-GazoBoro pacupefelieHus
49) . :

56

Pnc. 4y

"'.‘

)
OcnoBhIBafich Ra THX AAHHHIX, PA3NUUHLIME  aBTOPAMIU

GLIMA cO3MaHbl MPAKTHYECKEe KOHCTPYKOMN (asHPOBaHHBIX
BEPTHKAJOB. JTH KOHOTPYKIMHM YUATHIBAIOT BBAWMMHOE BJIHA-

HHe maaydateneil. Ciefyer DOAUEPKHYTH, UTO BBHICOTA BepTII-
KaJloB [l HUKENpHBe[leRHHIX KOHCTPYKIAi MOJKHA OBITH B
npegenax 0,2 — 0,3 « . Mpeanpmmi caydaii, xoraa Bep-
THKAJHI PesoHAPYIOT Ha pabodeit gactoTe Ge3 IPHMEHEHHsI
VAIMHAOIIAX I yKOPAIWBAIOIIUX YCTPOMCTB.

1. JIBa BepTHKaja BbICOTOHt A/4 ma paccTostHHE & /4

co casaroM dasz 90°.
JMamnas cucrema obmafaer ycniaennem 3 J[0 mo oTHOMEHNIO
K OIHHOIHOMY BePTHKAJY.

Jlas onementa ¢ gasot 0°  Z,. =
s anementos ¢ dasoit — 90° Z,. =5

Pre. 50

Ha pumc. 50 wusoOparkema jpmarpaMma HANPABIEHHOCTH
CHCTEOMBI, ’

Prc. 51 gemomcrpupyer Metoni I'epre. [lammbie L B
c paccuutamH Aaa Amamagona 80 M. Ilepermiogemumen
pejie oCyIeCTBIAeTCA W3MEHEHNe MHATPAMME! HANTPAaBICHHOC-
T ma 180°
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Hpakruweckan
Ha pme. 52m 53. E

Bellennrle |

Pue. 51

peanusanus Meroma Kpmermoma moxasama
o5 I Ie pas OTMEeTHM, 4T0 B
: AIHH NATAIOMEX JUREA paBma 73°

. (. COTVIaCyIOT CHeTeM

JMeKTPATeCKas: paa.

anm 0,214 £ po-
Y B fuanasone 80 .

g

Pacynox . . mamoctpapyer KOMOHHEPOBAHHELE, METOA TO-
KopacmpefleleRHs Aas fapHOM cucTeMsl. Jlas coryacoBamHs
€O CTAHRAPTHOI NHHAEH NUTAHUSA TpebyeTcs KoDONHATENbRAA

Le nens. Hanpasienie n3nydeRns NePeKI0IacTCA ¢

HOMOIIBIO pere.

L s e 54
Ha puc. 55 nuzo6paxena airefinas‘clcTéMa, peain3cBaHHan
nmo Merony fonnmmsa. Cucrema mosBonseT moMumo MPOTHBO-

moJ0KNbIX Hanmpasiemwnii A H B peaiamsosaTp m ABynampas: .

NeHHYIO AMATpaMMy B IePIeHANKYJIAPHBIX HANPABJIEHHAX ¢
ycmmernem 0,9 1B npu mopaBieHnn GOKOBBIX JIENECTKOB. HA
3 nB. Jlagzas AuarpaMMa peajlEayeTcs IOCPeCTBOM BKIIOUe-
qist obenx THEMI NMTAHHA MapajielbHo, Bxomnoe compoTHs-
Jenme MamydaTeseil B 9ToM ciaydae pasEo 51,4 - — [ 14 OMm.
Ha Kommax YeTBePTHBOMHOBHIX JHHEHHE 5T0  CONODOTHBIEHME
rpancgopmupyercs B 44,8 + 1 13,1 Ou. Ilpn sratoventn
JNHEEN OapalielbHO, HMIEaHC COCTAaBIsIeT 22,4 -+ I 654

Owm, moaToMy TpeOyeTca KOMONHATENbHAA el COTTaCOBAHUA. -

JlanEbTe LC HA PHCYHKe CUpPaBeRIUBH S KHATIA30-
na 80 .
59
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) ey | R LW, Vot ain Pnc, 55
e / 5 ' ¢/ ' GofiTucy, 0v3
2. JlBa BepTuKama BeicoToit & [4 ma paccrosmmm & /B Matan mo3sonsger 0060 )
¢ pasmoctsio das 135°. [lammasn culrema obmajaer -ycmie- : e
mmeM 4,4 nB. o
( BszamMmoe cOMpOTHBAGHWE NNA HAHHOTO caydaan Z,, =
i) 2 =1 3)0xn das meayuateas c dazoit 0° mxogmoe
Ly comporartente pasuo ( 13,4 — [ 19,4 ) Om. dua wsaydaare-
i aa ¢ fasonr — 135° BXOJHOE CONPOTUBIEHER TABHO .
b (17,3 4+ 1  23.3) Om. ' . ) s

v . _ b e )

! Prc. 56 neMOHCTPEDYeET METOR W7EL  [gus JaEHOTO * { : :3 ?38&@3

ciygas L m  C mamsl Axa guanasesa 80 . v 2”28
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“9JIeMEATOB C COCPeROTOYeHHBIME mapaMeTpaMin, I. K. B TOUKe
' COeMHEHHM; JHMHH{i CyMMapHBIi HMMOeflaHC .cocTapiaser (47,
+ | 1 )Om, uro MaeT BOaMOMEOCTE IPUMERANTDL HENOCPE-
:1; cTBeHHO O50-OMHYI0 KOAKCHAJLEYI JMHMIO. .
i - 3. JIpa cnE(asHBIX UeTBEePTHBOMHOBHIX BePTHKAJTa HA pac:
I croamnn £ /2. Yemnerwe fammoii cucTeMsl okoio 4 aB Mo
' OTHOINEHHI0 K Of[MHOYHOMY BEPTHKAIY.

Bsaumuoe compoTHBieRue
Z,”: —9—/43 Om.

i Peanusanuio RamBoil cHCTeMH M 4eThipe METOAA COINIACO-
H BaHMs MO'KHO yBHAETH Ha pHC. 57. 3uauenus Bedununn L n
& yKasMEEl MIa Auwanmasoma SO M.

'Pmec. 58

4. ITBa npotmpocdhasHBIXx BepTHKAZa BHICOToM /4 ma
pacctoanuu £/2, - o

S WL i T, & @ s

f‘}m("‘ TRTEAT T T, O Rt £
’ Puc. 57

B cayuae, ecan manyuatenn ormmuaorcs APYr oT Apyra
(BBICOTOIT, IHAMeTpOM X T. {.), aMyumle mpuMeHHTH BapUanT. -k
pHEBeICRELIT Ha puc. 58. B atoM caywae manywarennm mura:
10TCA MHHHAME OAMHAKOBOH JIUHBL, KPATHOH HETETHOMY WHC- ]
Ty deTBepreii * . Bemmumme L M ¢ nmamm s pma- b
masora 80 .
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B cayuae pasimuia BepTHKAJOB PEKOMEHJYCTCA BAPUAHT
na pHc, 60. Bernmugrsr L m ¢ npmBemenw! jirm Zmama-
soma 80 m.

'Pnc. 59

Ycnnerne anTeHHH OKOZo 4 B, B3AUMHOE CONPOTHBIERHS
z,, =9 — 113 Om, Bxommoe compoTvBIenTe MaTyIATeNOH

Z, =454+ 1130m

Nannasn auTenmnma mpeAcTaBiena ma puc. 59. 3pecy  iKe
npuBefeHbl 4 BapuaHTa COTJIacOBaHUs AisA AuanasoHa 80 M.

S, . PHC. 60

SRR

KomOmanpys fmamBBIf BapuaHT ¢ BapHaHToM  cHHQA3HEIX
BepTHRAJOR OoJy9aeM JIBe B3AHUMHO NePHNeHJuRYJISIPHDbIE - -

A D e e P i s i e e

: aHarpaMMbl HanpasiemHocTn (pue. 61). 3navenHs pennuun
il Ly C gamwm ans gmanasoma 80 ar ;

#
i
I
e

64 65




: Puc. 61
5. Tpn 4erBepTHBOMHOBLIX BepTHKANa Ha OHON JIAHMI HA

paccrosHAR £ /4 npyr ot ppyra. .

Cnsur das Mexmay cocenmmmm adeMmentamit 90°. chlemm
aETenHsl — 5 AB 10 OTHOMEHWIO K ONEHOYHOMY BEPTHKAJY.
Ha pnc. 62 npuBefieEs pacmpefiesleHne TOKOB MEMKAY uaIyva-
TeXAMH H JuarpaMMa HAIPABJIEHHOCTH AHTEHHBI.

66

T

=
]
&

i

BaamMBOe cOmpOTHBIIEHE® MEIKAY COCOARHMM H3JIyIaTes IMIT
paBro 15 — 1 15 Om. Baaummoe COOPOTHBJIEeNIE MeKIY Kpaii-
HOME dj1eMeHTamn paBEo 9 — [ 13 Om. C yuétom  aroro
BXOMHBIe CONPOTHBJICHIA BJIEMENTOR PABHbI:
asteMeHTa ¢ gasoir 0° Z Bx = 15,4 — 1 17 Oux
aieMeRTa ¢ gazoit - 90° 7z Bx = 36,2 +100x
anemenTa ¢ dasor  180° Z2Bx = 75,4 + 143 Om

Pre. 63 nemoncrpupyer Merop Kpucrmana pana  gammoit
AHTeHHOJ cHcTeMbl. G TOMOINBIO peste AMarpaMMa HAIlIPaBJIEH-
nocrn nepermiouvaercs Ha 180° 3masemns L m C crpa-
BeIINBEI s guana3ona 80 M. :

: Pue. 63
Meron Tepxe mpomemomcTpuponam Ha puc. 64. D10 ogwo-
HaIpaBIeHHbI BaPHAHT aHTeRAL:. Kak 1 pamce, 3HaueHHA
L # G paccunTamH Ha Amamazon 80 .

67




Prc. 64

Meton Konnmusa msofpamer ma pnc, 65, KaTyllkH

nmaMoTansl Ha (PepPpPUTOBOM KOJIBNE C MATOi HavalpHOIl MAar-

ANTHOH- mporanaemocthio BU—20, BU—50 m np. Tumopas-
Mep BHIGHPAIOT . MCXOJsI M3 MOIIHOCTH IePEAATINKA v

68
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Puc. 65

3amuTKa aHETEHHE! 0 METORY WT7EL IpUBEIeHa HA

pmc. 66. :
Nns ananazosa 80m L,,,
. ’

= 0,75 mxT, C',,, = 2526 no.

69




. Puc. 66
6. UeTblpe BepTHKana BbICOTOH ¢ 4 B yriax KBajparta  Cc
croporoii ¥ 4 m casaroM daz 90°. .

CxeMa DPACIONOKeHUS 9IEMeHTOB u Auarpamma HaNpaBieH-

HoeTn u306pakent Ha pHC. 67.

70

Puc. 67

VYcuienne aHTeHHBI 7 AB IO OTHONIEHHIO K OXHHOYHOMY
BePTHKAIY. ‘ . ’

AMIIATYBI TOKOB PABHE [UIA Beex uUaiyuaredeit. Baaumuoe
CONPOTHBJIEHYE A dlleMeHToB ¢ (azoir 0° Z,.. = 15 —
I 15 Om, nus snementos ¢ gazoit — 90° Z,,, =3 1175 Om.
Bxopuoe conpornsienue musa aneMentos ¢ gasoit 0° Z,. =
18,9 — 1330Mm, pus snemerntos ¢ gazoit—90° 7., =
839 + | 30m. : ' o

MopudunupoBannblii BapuanT 3amuTKu no Meroxy KpHc-
tvana u I'epke mpuBepen ma puc. 68. J[anubte peakTuBHOC-
Teil mpusofaTes Aas nuapmazoma 80 M. :
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Ha puc. 69 wnsoGpasken Merop Honnmusa nua RaHHOH au-
remnsl. O6paruTe BHEMamHWe, uTo mapaMeTpsl L. m C  man
mmanazona 80 M B JaHHOM Cllyuae OTJIMYHEI OT BADMAHTA C
ABYMSI BepTHKAIAMH *

- 13

Purc. 69

)

e e S A e R

Pucymox 70 sBaser coboit MeTox W7EL s [JaHHOTO
cayuas. 3ech TaK/He PEAKTHBHOCTH
9IIeMeHTHOr0 BapHAHTA.

oTJnyarwrTca OT IBYX-

73

Puc. 70




7. Yetbipe BepTHKANA BHICOTOM /4 B yriax kBafpaTa co cTo-
pomoit &' 4 ¢ MAKCHMYMOM H3JIyieHHS 0O AHATOHAJIAM
KBajfipata, Ycuienne autenusl 7 AB mo OTHOMEHHIO K OXAHOY-
HOMY BepTHKANY. N
Bce usnyuaTenn NHTAITCA TOKAME DPABHOH aMOJIHTY[IBI.
Bxonuoe conpoTuBieRHe HaIyIaTeNel:

A1 olleMenTa o dasoir 0° — Z,, = 3,4 — 1 12.5 Om:

VT DieMeHTOB ¢ dasoit —90° Z,, = 39,4 — 17,5 Owm;

s aieMenta ¢ pazons — 480° Z,. = 63,4 + 1475 Owm.

Puc. 71 peMomctpupyer Meron Hpucrmama mist aroii cuc-
rempt, L m C copaBefauBe mas auanadosa 80 M. C mo-
MOIIBIO pejie MAKCHMYM H3JIyYeHHs MepeKrIioYaeTcs Ha YeThl-
pe HampaBieHus, DJIeKTpAdeckas AamHa 50-oMHBIX Kabexeii
oT peue Kk aaeMenTaM paBHa 109°

| SISO S

74

)

Meron I'epre mso6pasten ma prc. 72, CxeMa BRIIOTeRHST Pe-
e I DTOr0 METOAA aHaJOTHYHa cxeMme Ha pue. 71 (dmexTpm-
ueckasn ). Jnna JUBHA Me)Iy pese I HAIyUATeJIsAMH paBHA
n C paccuurapsl

100°. Benmnumusr [
80 M.

Pue. 72 -

Meron, W7EL  mpefcraBier Ha puc. 73, C momorunio pene
JaHHAA CHCTeMa JIerko IpeBpaliaeTcs B IEpeKJnIaeMyo.
DNeRTpHUeCKAe [INHL JHEAH NHTAHUA JOKHBI OhiTh /4.
3 | 4,5 ‘bdump

75
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Puc. 73

Pucynox 74 ummioctpupyer Merox Homnunsa. 3gecs npnMene-
HEBl IAENHE NUTABEUS 75 OM ¢ 9MEeKTPUTecKoli AJIHHON KpaTHoi

megeTnoMy umeaxy V. 4.

Puc. 74
8. Yetbipe BepTHKaIa BLICOTON § ' 4 8 yraax xBagpara co
ctcponoit £ 8. Ma3oBoe pacupejielieniie TOKOB W AHATPAMMEI
HATIDaBJIEHHOCTH AHTEHHBI NpeJcTaBlienil Ha puc. 75. Bee
dJeMenTsl BanMTambl TOKAMH —paBHOft ammauTyas. Ieprke
YTBePIKJaeT, 9T0 yCUJIeHNe aHTeHHb! Gombuie YeMm y omucam-
Hofi BHIITe.

~ Pmc. 15




BxopBoe CONPOTHBeHHEe H3JyTaTenefl [Aisl AAaHHOH aHTEH-

HOH CHCTEMBI:

s ameMenta ¢ dasolt 0° Z. = — 1,27 — 1 13,2 Om;

mns aiaeMeHToB ¢ gasoin - 135° Z.. = 18,9 — 133 Owm;

s oneMenta ¢ dasopp — 270° Z,, = — 10,8 + I 21,7 Om.
3gaKd «—» B AKTHBHOMH Y4CTH MMIeEJaHCA He OIedYaTka.

Ha puc. 76 npusenen MeTox I'epke s naHmoro BapHamTa.
DiexTpuIecKEe IIMHH THTAOMuX JuAnit pasesl 50°. L. B
C nocumraEm 1is aranaszoma 80 M. DToT BapmaHT 3aMARYNB
s muanasona 160 M. B codeTanuu ¢ BapuaHTOM, HOKa3aHLIM
Ha pHe, 71. 9T0 MOsKeT OHITH BYXAWMANa3OHHAA AaHTEHHAA
cHCTEMA, T.K, JUHUH IUTAHAA W PACCTOSHIS MEMKAY dieMel-
TaMH B 9TAX CJIyYasAX NPHOJH3HTEIBHO PaBHBL.

- Puc. 76

Meros KpHcerMona npefcrasien Ha pHe. 77. Jlus npeoGpa-
30BaHHS 3TOTO OJHOHAIPABIEHHOIO MeTO/la B IIePeKJII0daeblil
qonafo6uTca CIUOIKOM MHOro peie, 4To co3faeT  MONOJHH-
TenbHEIe coEoctd. L m  C copaBefsuBH AJA [UAa-
zona 80 M.

78

Puc. 77

Jluast peanmsamuu Meroga W7EL (pme. 7 ) Tpebyetca
nse asocapuraiomue renn. x cxeMsl n 3@adeRns L 1

79 b




: Pue. 79
Ciefiyer OTMeTUTHL 0COOCHHOCTS AHHOI QUTEHHOW CUCTEMDI:
DITepruio us nnframmen JRHUHE TOTPeBIINIoT TOJNbKe V3IyvuarTe:
° 0% 270° 7
i ¢ Ppasoit — 135° Duementst ¢ Pasamu 07 n “203-
BPalAl0T dHEPIIIo ‘B NUAAI0 NUTAHUS] BBUAY OTPHIATCH Ioc-
TI aKTHBHOII 4acTN HX BXOJHOTO COIIPOTITBICIHIL.

9. Tpn weTBepTHBOJIHOBLIX BePTAKANA B yIVAX — PABHOCTO"

POHHEro Tpeyroxwirra co croponoit 0,288 4 .
Pacnopstsenne U (asipOBKa mamyvareseii n300parkemnnt ma
puc. 80. 3reck #e MPHUBE/lEHBl AXATPAMMET  HATPABICHHOCTH
ANTEHUD 115 «ILICAMBHOM» H «PCaabliofi» 3eMJIH. Yumwuo
anteHuu 5 4B 1o OTHOWEHHO K 0, 1HHOUOMY BepTHrady. Lin
TaKOl IINPOKOil AMAarpaMMsl HAPABIEHHOCTH Briodne A0CTa-
TOUHo Tpex mepexaiodaeMplx mampasienuis, Onmaxo B gannoM
caydae BO3MOKHA PeANMBamus U NIeCTH HAIIPABICHNH,

80

Puc. 80

AMnuaTyga TOKOB B cnH(asHBIX 3JIeMEeHTAX PABHA M0JIOBHHE
SMILIATYABl TOKA TpeTbero ajieMeHTa. Bxoamoe compoTmBie-
Hne daeMenTa ¢ dasoit 0° Z,. = 20,4 — | 10 Om, ,

BXOJ{HOE CONPOTHBJIGHWE JJIeMeHTOB ¢ Pasoit — 90° Zex =
784 4+ 1 4 Om.

Me’ron Tepxe A7 famHOH CUCTeMBI MPeACTaBleH HA PHCYH-
Ke 81.
IIpnsepennvie L, n C paccumramsl Ba Ananason SO M.

81
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Puc. 81

Pucynok 82 namoctpupyer meroa Kpuermana, [Ias peanusa- -

TMH JaHHOTO MeTofa TPeOyIOTCs JMMb OAMH KOHAEHCATOD U

" ORHA KaTyIIKAa WHAYKTHEBHOCTH, HO s NePeKIIOTeHIs Ha-

TIpaBlieEAA MaKCHMyMa HM3JyJeHHs1 HeoOXOXEMO IIecTh pele.

82

Puc. 82

I[J’IH M3rOTOBJIEHUS AHTEHH, OIIMCAHHBIX B 9TOM pasnene,
OpUXOUTCA HpﬂMeHiITb JUAAH HOepemavn OHPBI[GJIGHHOPI,
TOYHO H3BECTHOH BJIBKTPE[‘IBCI{OK OINHBL, .. N

st onpefiefienus IeKTPAYECKOH ANAHBL IHHUY. nepenatm; .

ynoGHo MCIONb30BaTh e Pe3OHAHCHDBIG CBOHCTBa. Uspectro,
UTO eTBePTHBONHOBAS JIHMHHS, 3aMKHYTAs C KOHIIA Ha BXOJe,
BefleT cels Kak IapalIedbHEIH KojaeGaTeanmblii KOHTYP ¢

pesomancoM Ha dYacrote I pes — X JFRe V-

CKOPOCTh PACUPOCTPAHEHWsT BOJHHI B JMHUEA, a *- ~ JJIHHA
BOJIHBI B JIHHHH, '

——
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Pac. 83 Puc. 84
Coornomenme L wu G ompefessercss BOXHOBBIM CO-

NPOTHBJIEHAEM JHHAM,
Urak,ueTBEPTHBONHOBAS KOPOTKOBAMKHYTas JUHMA Ha dYac-
TOTe Fpes,  OydeT HWMOTH MaKCWMAJIbHOE BXOMIHOE COIPO-
THABJIGHTE, ' ‘

PasoMKByTan 9eTBePTHBOMHOBas JHMHHA BOJIU3H pe30HAHCA
GymeT WMeTh CBOHCTBa HIOCTeNOBATENBHOTO KOJIEGATENLHOTO
KOHTYpa E Ha Pe3OHAHCHO# dacToTe GyHeT mMeTh MEHHMAJb-
HO® BXO/[HO® CONPOTHBICHYE.

o— §
!
Z8X
s
Pac. 85 Puc. 86

Taxum oOpasoM, ¢ mOMOIIBIO reHepaTopa, dYacToMepa 0
BU pompTMeTpa nerko OOHADYKHTHL YACTOTY Fpes , JLIA
KOTOPO#i AaEHAA JHHHS ABNAETCA IeTBOPTHBOJHOBOW,  T.e.
Gyner aMers dMexTpmuecky® AauEyY 90° MMA  Fres . pn
ATOM Fpes ONPERENAIOT [0 MAaKCAMyMy  TOKA3aHAi

BOJIbTMETPa A KOPOTKO3aMKHYTOH JHHVA W 110 MHHAMYMY
ANA Da3OMKHYTON JNHHWY, H3MeHAsA d9acToTy  reHepaTopa.
Crnenyer mcxaTh caMBIi HA3KOYACTOTHBEIH (IepBHIii) PE30HAHC,
T. K. BOJILTMeTp OyHeT oTMeJaTh PE3OHAHCH W MJIA  94acTOT
3 Fpea 5 Fpes. AT .. )

L B4

9tH pe3oHaHCH Ha HETETHHIX rapMoRHKax .Gosee ocTpsle,
uYeM OCHOBHOH pe3oHAHC, MOITOMY MJsa Gojbmeit  TOYHOCTH
yA06HO H3MEPATL YACTOTH T'apMOBMKOBLIX PEe30HAHCOB.

JIlnsn u3MepeHHs PE30HAHCOB JIHHMA Hepefadl 9acTo IPH-
MeHAIOT WSMepHTeJ M WwacTOTHEIX XapakTepmcrur  (M.U.X.)
XI1—27, X1—38, XI—48 n npyrme. Bricoxoomuylo romoBxy
npufopa BKJIIOYAOT Ha BXOJ KOPOTKOSaMKHyTo# JmENH. Tyna
e uepes Komperncartop eMrocthio 10 + 20 nd momaror cur-
HaJ TeHepaTopa Kagalomeiics  dacToTsl Aammoro M.U.X..
VeramoBuB HeoGxomumMblii AMamasoH KaYaHHs  TeHepaTopa,
yBUAWM HAa 9KpaHe NMpubopa HENOCPEACTBEHHO PE3OHAHCHYIO
KPMBYIO HCcaefyemoit anaAR Mepefayn, C momompio miasamp-
Mmeil cTON-METKM ¥ YaCTOTOMEpa JIerko H3MepHTh  JacTOThHI
Pe30HAHCOB. . :

Ias Toro, 4ro651 yGemATECSA, WTo MBI EMeeM MeJo MMEeHIO
¢ De3OHAHCOM HCCHeflyeMofi JHEWH, a He ¢ HEJIHHEHHOCTBHIO
npaGopa B T. A. caeyeT Pa30MKHYTH KOHeI JUHEM, IPH 3TOM
KapTHHKA HA 9KpaHe mpmbopa Ao/KHA mepeBepHYThcA. Max-
CAMYMH [IOJUKHBE CMERWITHCSI MAEAMyMamu u maobopor Hrak,
MBI MO}KXeM H3MEDHTh DPE30HAHCH YeTBEPTHBOJHOBHIX JIHHMIi
nepemaum. s wacToTHl mepPBOro pesoHAHCA JMHHA Oyfer
UMeTh 3JeKTpHueckyw maummy 90°, nuaa sToporo Pe3OHaHca- !
270°, maa Tpethero — 450° m 1. 7. ’ :

OnmEako 9alle NMPEXOMWTCs pellaTh OGpaTHyO 3afadly —

nofbupaTs ONpPeNeIeHHYI0 DIEKTPUYECKYIO JUIHHY JIMHHI [JIA
H3BecTHOH# WacTOTH. lIpeAmoiiosKEM HaM HYKHO  OTMEpHTD
JPHAI0 3JEKTPAIECKOR AJIVMHEI I° IS 9acTOTH Fy
YacroTe Fi, B cBOGOHOM IPOCTPAHCTBE COOTBETCTBYET
NIHHEA BOJHBL '

. C 300000 &wm-c
A =7F = Fi  krn
rie C — CKOpOCTH cBeTa B CBOGOZHOM IpOCTpaHCTBe -

CooTBeTCTBYIOMIAas 44aCTOTE £;  MJHHA BOXEK . B Ju-
HEE Tepefaum OyAeT B3aBUCETh OT JAMITEKTPHYECKON HpPOHMN-
aeMoCTH MaTepHaja HM30JANNA JUEWE Iepefadn. UeMm 60ib-
e AUIEKTPHYECKAas NPOHANAEMOCTh H30NANHA, TeM KOpode
IJHHA BOJHH! NaHHOH# 7acToTH. BBegem woaddunmment yxopo-
L3300 QN S

K e /f]
roe A — AIEHA BOJAHE! B CBoGoAHOM MpocTpaHcTBe. A ' — MMH-

HA BOJHH B JHHUH Mepefadn ANA TOH e TaCTOTHL.
B pagmoni06RTeNLCKOf IPAKTHKe Talle BCOro OPAMEHANTCS

85
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KOAKCHANbHHe JUEHN TEpeladi ¢ nommﬂmenonou 1 Tedto-
HOBOMH M30IAMOEH. v

HOas mommstmena K =~ 0,66

Iasa Tedrona K ~ 0.69 B

Wrax, mia 9acToTHl . Fy  AJHMHA BoJaHb B juuum ' 6y-
JieT paBHad -

A" =g
(Dnanqecrwro anIEAy L anempnqecxon JotaRsl - 1°,  pan
YACTOTHL Fy B JHHUH . ¢ W30JAmMeil ¢ - Kod(pPuImenTom
yropouennst K - ompepmennm 1o gopmyne: :
o,
P = K Kgo 15
. T 3600
I[Jm TOTO0, YTOOHI TOYHO NOROGPATL JIEKTPHYCCKYIO MJIHY
I°  , oTpereM KycoK JNuHWH QHIHUECKOH JIMHB He-,
cr{onL}co'ﬁoaneﬁ yeM /:
PaccuuraeM uyactory f , ANsA - KOTOPOj NWHUS DIEK-

TpHYecKoi AnmEH I°, © (mus Fy ) Oymer deTBepTLBOII-
HOBOfi, T. €. DNSKTPHICCKON MIMHOH - 90°. BTo 'MOKHO CJlesIaTh
mo dopmyie:

Fo e __F;O e,

Iloncoenmuny mamy JMHMI0 NauHOf 1yTh Goabuie L K
}Iswepmenbnon CHCTGMG n H3MepYIM qacToTy HB[JBOI‘O peso-
HaHCa. 9Ta 9acTOTa HOMKEA OBITHL UyTh MeHBINE [ 3a-
TeM HNOCTeIEeHHO YKOPAUIMBas JHHUIO M 3aMBIKasA MeHTPAILHYIO
KUY C OINITKOI, MOATOHSeM Pe3OHAHC JHHAK K _Fe
IIpaxtrgeckn ymo6HO 3aMBIKATH ONJIETHY C  IeHTPAJbLHOH
JRYITOA MPOTHIKASA. MIOMANUIO UIVIOH, M TAKEM 06pasoM TOTHO
nomoGpaB pPe3OHAHC: OTPe3aTh JUMHHH KYCOK.

BCE! Be maroToBuin JIHHHI Hymnon BIIEKTPHTCCKOIT
RIUHE] . :

ITpumep:
OrMepnM JUANIO DTEKTPHULCKOA MJINHL  [° = 73
mas gacTotl [y . = 3520 k[m. : ;
HOuunma BonEB £ B cBOGOIHOM NpPOCTPaHCTBE AJis

vacrorol 3520 kI'm paBma:

" 300000 xm/c
3520 xI'm

= 85,23 M

ITpuMeRfAeM KOAKCHANBHBIH Kabeah ¢ - MOAMBTHIEHOBOL
n3onsanneir. [lna moxmsrmiaena K ~  0,66. :

' 88

Innea Bonas A/ B KoakcHaJBHOM Kafesne ¢ IOJNHEITH-.

nenoaon maonmsamumeit s actorst 3520 k['m Oymer  paBHA!

£ =1066x8523m = 5625 M .

®namyeckasn AauEa L AaA onempwxecnon RIIMHBI 73
ga wactoTe 3520 kI'm B JMIMHHEHK ¢ MONMATHIEHOBOK m3oAanaeii
Gyner paBHa: , .

! 56,25 m x 73° - 14u
360° .

Pacc yntriBaem wacToTy [» | [Nt KOTODPOH JIMHHUA DIIEKT-

PHYIECKOH JIIHHBI 73° ma vacrore 3520 rI'm Gymer quBepTL

HOJ]HOBOH 900 ‘
PO ;‘g“ = = 4340 k'

OrpesaeM Kycox KaGens mmumoit 12 M, mOAKIIYAEM ero
K Bameji H3MEepHTeNLHOH CHCTeMe, W 3aMbiKas OIIETRY ©C
MeHTpaJbHOH JRUJIOH BCe Jajabllie W Hajblle OT KOHINA, HAacT-
pampaeM ero B pesomanc Ha 4340 xI'n. JIumuee oTpesaém.

9710 m ecTs JMHHEA BIEKTPHIECKOH AImHoM 73° Ha wacToTe
3520 xI'n.

MeTox H3MepenHs aMIARTYAHO-(ha30B0ro pacnpeneienus

TOKOB MeKAy 3JNEMEHTAMM aHTEHHBI ¢ AKTHBHBIM
Bo3by:knenmem uaaydareneii (25) c

B kadvecTBe OCHOBHOTO TPHGOPA JUls MAMePeHHH AMIUIH-
TyRRO-$a30BOro pacupefieIeHHsA TOKOB MOKHO ‘HCHOJNB30BATH
BHICOKOTACTOTHbII ABYXiydenofi ocmHiutorpad, Hanpnmep
C1—74.

Ha BXOAH! MBYX KAHAJNOB ocnnnnorpaq)a 1epes O HHAKOBbIE
JMHAM Nepeflaid paBHOH DJIEKTPMYECKOH AJMHEI HOAAIOTCH
CHTHAJH OT AATYAKOB TOKOB C W3JyuaTeleii AHTeHHO! cuc-
teMpl. (Puc. 87.) {aa Heknodenns (azoBhIx OMHGOK JNHHE -

Puc. 87

87




nepefiaun ¢ 060MX KOHIOB HATPYM<eHH Ha Ge3MHAYKIMOHHLIE
PE3ECTOPH CONPOTHBJIGHYWEM , PABHLIM BOJHOBOMY COLNpPOTHB-
nennio juEni. Takum o6pasoM, IPA BKAIOIeHUH IepeAaTIdKa -
Ha 9KpaHe ocmmimorpaga MOKHO BH3YaJbHO HaBaOAATL
aMIUIATYOHO-Pa30B0g pacIlipefielleHMe TOKoB.  cmounays
UPAMOYTOJABHYIO CeTKY 3KpaHa ocnuitorpada, HeCJHONIHO 1po-
BEeCTH COOTBETCTBYIOIIMe H3MepenHua. MeHssi "acroTy mepe-
AaTIUKa . HONYYAM YaCTOTHYIO 3aBHCHMOCTL AMILINTYAHO-(ha-
* 30BOTO pacupefielIeHNsT TOKOB.

JatumxoM Toxa sBaserca Tpamcdopmatop. Ha PEPPUTOBOM
konbme. Pors mepBEYHOK 0GMOTKE BhimodHseT meHTpalbHAs
JKOJTAa KOAKCHAJBbHOTO Kabejs OT IepefaTidKa, H& KOTOPYIO

Hafieto PeppuToBoe KoabHmo, BTopmumas o6MOTKa COCTOMT M3

10 BUTKOB Me[HOr0 IPOBOJMa, HAMOTRHHOTO H& TOM Ke KOJb-
ne. JlmaMeTp mpoBoja 3HAUYEHMS HE MMeeT, TaK 'Ke KAk o
ramopasMep eppuToBhix Komerm. Mapka  deppmra — 2

50 BY wan 30 BYU. Taruak Toxa m306pasken Ha puc. 88. 4 . Pme. 89

ClefyeT y9YATHIBATE, UT0 COOTHOIIGHHE TOKOB B
- W BTOphYHO# ob6MoTkax 10:1. ConpornBienne HArpys-*
KH COCTaBJIAIOT PE3HCTOP LI HATPYIKAIOLIHE IHHHIO, AaTUHK TO-
Ka—ocnuuiorpad. B ciyuae npuMenenns aumnn 50 OM co-
[IpoTUBIenHe HArpyskm coctaBager 25 OM, Mommocts na-
TPY30UHBIX PE3HCTOPOB AQJKHa OHIThL He Memee 3 Br.

NOPBAYHOM

‘ Puc. 88
JiIeKTpUUeCKaa CXeMa BKIIOUeHNs1 AaTIMKa MoKasaHa . la
puc. 89. ITpu uaMmepenun aMmiIuTyALl TOKa B uUsjyuarene

: 1 @
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