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Mpepucnosue

MpeancnoBue

MaeHumHble paMoyHble aHMeHHbI
sensomcsi 00HUM U3  UHMepecHeluwux

muros MarnoeabapumHbix
paduonrobumenscKux aHMEeHH. B
Kayecmee rpUeMHbIX MazHUMHbIe

paMoYHble aHMEeHHbI UCIMOb308arluChb C
camoeo Havana 20 eeka. B kayecmee
nepedarowux Ma2HUMHbIE  PaMOYHbIe
aHMEeHHbI UCMOb3YMCcs moxe 0080/1bHO
OdasHo, ewe 6 1908 200y [epmaHckas

pupma Telefunken ucrionb3086ara
MazHUmHble pamku Onsg  pabombi 8
Kadecmee nepedaroujux aHMeHH

Hasu2aUUOHHbIX paduomMasiko8 OrfUHHbIX
80s1H. OOHaKo, 0nsi pabombl Ha KOPOMKUX
80/IHAX  Maz2HUMHbIE pPaMKu 8repable
6bir1u ucrione3oeaHbl apmued CLUA e 1967
200y 80 ebemHamcKkou eoliHe. [locne
amoeo nepedarouwjue MazHUMHbIE PaMKu
MPOYHO 3aHANU Cceoe Mecmo cpedu
MariocabapumHseix rnepedarowiux aHmMeHH
KOpOMKUX 80J1H, UCrosnb3yembix
paduonrobumensamu u npogeccuoHanamu.

Hecmompsi Ha mo, ymo 80 8cem mupe
nepedarouwue MasHUMHbIe paMKu WUPOKO
npumeHsinuce, 68 CCCP amu aHMeHHsI,
Ha4yuHasi ¢ ux ucrionb3ogaHusi CLUA eo
BeemHame u 0o koHua 80 20008,
Haxoounuck rnod HearacHbIM 3arpPemnom.
Kak xe, amo xe O6bliu aHMEeHHbI
amepuKkaHCKUX azgpeccopos, nepedaroujue
MazgHUMHbIe pamku ro3e0/15s1u
pabomamb CKPbIMHO e2opolda
paduoxyrnuaaHam.

us3
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Ho 4ymo 661510 0cObeHHO Hexopowo, Mo pykam
XO0UNU CXeMbl MPUeMHbIX Ma2HUMHbIX PaMoK,
rpu MOMoWwU KOmopbIX MOXHO bbi/I0 Xomb Kak
u3basumesCsi om Xyp4YaHusi U 605 ellyWUusioK

«lonoca Amepuku» U Opyaux 3analHbIX
paduocmaHyul. B kKoHue 80, e ces3u cC
nepecmpotikou, 3anpem Ha rnedyamso

Mamepuanog no nepedarnwum MasHUMHbIM
pamkam  b6blI1  CcHAM, U 8 cosemckol
paduonrobumernsckol iumepamype nosieusnuch
nybrukayuu 06 amom mure aHmMeHH.

MaeHumHble  paMOyHble  aHMEHHbI  4acmo
s[ensomcesi €0UHCMBEHHbIM murom
nepedarouwux aHmMeHH, Komopble Mo2ym 6bimb
ycmaHoe8seHbl 8 02paHU4eHHOM MpocmpaHcmee
2opoda. Bo MHO2ux criydasix MagHUMHbIe paMKu
mo2ym obecriedqumb 6onee 3ghghekmusHyro
pabomy e aghupe o cpasHeHuo ¢ Opyaumu
murnamu  YKOPOYEHHbIX U  Cyppo2amHbIX
aHmeHH. B amou kHuz2e 6yOym paccMompeHsbl
OCHOBbl meopuu  pabombl  nepedarouiux
Maz2HUMHbIX PaMOYHbIX aHMeHH. B 3aknwoyeHue
6ydym npueedeHbl HEKOMOPbLIE Mpakmu4yeckue
KOHCMPYKUUU Ma2HUMHbIX PaMOYHbIX aHMEHH,
nooxodswue K ycmaHoeke 8 20POOCKUX
YCr108USIX.

Fpuropos WU. H. (RK3ZK)
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MarHuTHble PpaMO4YHbIe aHTeHHbI

Teopun paboTbl MarHUTHON PaMOYHOW aHTEHHbI
MOCBSILLLEHO MHOXXECTBO PasfnnyHbIX Nyonukaumn
B pagunontobuTenbcKom nuteparype.
Knaccuyeckom nybnukaunen,
paccmaTpuBaloLLEN MHOIMEe CTOPOHbI pPaboThbl
MarHMTHOM paMKW, KOHEYHO, SBMSIETCA KHura

[1], wHanucanHaa Ted Hart, W5QJR. B
OTEYECTBEHHOW nutepaType MarHuTHasi
pamMo4Hasn aHTeHHa Obina onuncaHa B

nutepatype [2]. Pagnonobutensam, xenawLwmm
Bbonee nogpobHO M3y4nTb paboTy MarHWUTHbIX
PaMOYHbIX aHTEHH, PeKOMeHAyl0 06paTUTbCs K
nsganHuio [1],

Ona  pagvnontobutenen, WHTEpECYLLNXCSH
NPOMBILUMIEHHBIMW ~ MarHUTHbBIMW ~ PaMOYHbIMU
aHTEeHHaMW, MNpVMBEAEM HasBaHWE HEKOTOPbIX
dvpM, NPOM3BOAALLUMX 3TOT TUM  AHTEHH.
[MnoHepoM, KOTOPLIM Havan MPOU3BOACTBO
MarHUTHbIX pPaMOYHbIX aHTEeHH ans
paguontobutenen, aesnsietcs Cristian Kaferlin,
DK5CZ, Germany. Wm pgo cux nop
NPOM3BOAMTCA 3HAMEHWUTasi Cepusi MarHUTHbIX
aHTeHH noAa UpMeHHbIM HasBaHuem «AMAY,
abbpeBunatypa ot Abstimmbare Magnetische
Antenna, unuM, B nNepeBoge Ha pPYyCcCKUN,
«HacTpauBaemasi MarHMTHasi aHTeHHa». Bug u
TEXHUYECKME XapaKTEepPUCTUKM aHTEHH Tuna
AMA npeacrtaBneHbl Ha BebGcawnte  [3].
MarHutHble aHTeHHbl DK5CZ nmenu HacTonbko

yAayHyto KOHCTPYKLMIO n BbICOKME
KCcnnyaTtauuoHHble napamMmeTpbl, 4YTO CTanu
OCHOBOWM ans KOMMpoBaHus apyrumm
paguontobutensmu, " aaxe apyrumm

KoMmMmep4yeckumn cupmamun. Tak 4To onmcaHus
MarHUTHbIX  @HTEHH, KOTOpble  ABMAKTCSA
NpakTU4Yeckn MonHbIMK OnNU3HeLamMn aHTEHH
cepum  AMA, MOXHO HaWTM BO MHOroun
pagvontobuTtensckon nutepatype. MarHuTHble

AaHTEHHbl, HECKONbKO  OThAMyalwuecd  no
KOHCTPYKUMM  OT  aHTeHH cepun  AMA,
nponssogatca Ciro Mazzoni, ltaly. Bug wu

onncaHme 3TUX aHTEeHH MOXHO HaWTu Ha ero
Bebcante [4]. B CLUA marHWTHble aHTEHHbI
NPOM3BOAATCA MO HacToswee Bpems (PUpMon
MFJ, nog HasBaHnem «Super High — Q Loop».

Panee B CLWIA dupma AEA Bbinyckana
MarHUTHble aHTeHHbl Nof TOProBOM MapKon
«lsoloop».

Hwke Mbl paccMOTpUM YMNPOLLEHHYD TEOoputo

MarHWTHbIX PaMOYHbIX aHTEHH, koTopas OyaeT
Hy)kHa pagvonioouTento  ans  NMOHWMaHUs
paboTbl 3TOr0 TMNa yANBUTENbHBIX aHTEHH.

Mepepalowme MarHUTHbIe paMO4Hble aHTEHHbI
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YT0 Takoe MmarHuTHas paMKa

MarHutHaa  pamoudHasi aHTeHHa UWMeeT BuA4 netnu u3
nNpoBOAHMKA, KOTOpasi MOAKMKYEeHa K  KOoHAeHcaTopy
nepemMeHHon emKocTu. MNMepumeTp neTnm obbIMHO HaxoaUTCs
B npegenax ot 0,03A go 0,25A. TeTnst MOXeT MMeTb Mnodyto
dopmy, Hanbornee pacnpocTpaHeHa NeTns, BbINOMHEHHAs B
dopme Kpyra, Kak 3TO M nokasaHo Ha puc. 1. AHTEHHa,
umetowlaa  dopmMy  Kpyra, cUYMTaeTCs  Krnaccuyeckom
MarHUTHOW pPaMOYHOW aHTEeHHOW. MIMEHHO MarHuTHble
a@HTEeHHbI, MMeloLWme Kpyrnyo ¢opmMmy netnu, npou3Boadat
dUpMbI, CrneumanmManpylomecs Ha BbIMyCKE MarHUTHbIX
aHTeHH anga paguontobutenen.

Pucynok 1

0,033 0,250

PucyHok 1 Knaccuyeckas pamoyHas MarHMTHasi aHTeHHa

Ons NPaKTU4eCKoro BbIMNOJTHEHUA MarHuTHoOMn pamquoﬁ
AHTEeHHHbI, I'Ipe,D,Ha3HaLIeHHOIZ anda pa6OTbI Ha KOHKPETHOM
anana3oHe BOJIH, paD,VIOJ'II'OGI/ITeJ'II-O HeobXxoaMMo 3HaTb

nepumMeTp netnu, guameTp NpoBoAda, W3  KOTOPOro
BbIMOMIHEHA MeTNns, €eMKOCTb KoHAeHcaTopa W cnocod
nogkntoveHus dugepa Kk pamke. [Ona  Toro, 4toObl

pa3obpaTtbCsi kakon Bknag B paboTy MarHUTHOW pamoO4HOM
AHTEHHbl BHOCUT KaXablii U3 3TWUX NapameTpoB, Nepenaem K
PacCMOTPEHUIO IKBUBANEHTHOW CXEMbI QHTEHHBI.

Fpuropos WU. H. (RK3ZK)
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OnemMeHTbI 3KBUBareHTHOM CXeMbl
MarHUTHOW paMKu
OKBMBaneHTHas cxema MarHUTHOM paMO‘-IHOI7I

aHTeHHbl MokasaHa Ha puc. 2. Kak BMOHO u3 3TOM
CXEMbl, MarHuTHy PaMOYHYH) aHTEHHY MOXHO
npeactaBuTb B BWOE NapanmnenbHO BKMAYEHHbIX
KOHOeHcaTopa n KaTyLLKH, nocnegoBsaTtesribHO (o}
KOTOPbIMM BKIKOYEHbI OBa CONpPOTUBIIEHUA, OOHO W3
HWX,  conpoTuBneHve notepb RnoT, a BTOpOE,
COMpoTMBNEHNe u3nydvyeHuss Rusn un reHepatop G,
KOTOpbIA BO30OYXOaeT 3Ty aHTeHHy. PaccmoTtpum
bonee nogpobHO pM3NYECKYID IKBUBAINEHTHOCTb U
3HaAYeHNs 3TUX KOMMOHEHTOB B paboTe MarHUTHOM
AHTEHHbI.

PucyHok 2

PucyHok 2 OkBMBaNeHTHasd Cxema MarHuTHOMN
pPaMOYHOW aHTEHHBbI

MepemeHHbIn KoHAeHcaTop C M3 SKBUBASIEHTHOM
CXeMbl COOTBETCTBYeT (U3MYECKOMY MNEepEeMEHHOMY
KOHOEHCaTopy MarHUTHOW aHTEeHHbl, NOKa3aHHOW Ha
puc. 1. KaTywka MHOYKTUBHOCTM L 13 aKBMBaneHTHON
CXeMbl  COOTBETCTBYeT  WHAOYKTMBHOCTW  MNETnu
NPOBOAHMKA, COCTaBMAIOWEro MarHUTHYIO aHTEHHY.
Kak Bngnte, MOXHO pykamu noTporaTb Ha peanbHOW
MarHUTHOW pamke 3T COCTaBMAoLWME SKBUBANEHTHON
CXeMbl, NPy MOMOLLM MPOCTbIX NPUOOPOB Mbl MOXEM
N3MEpPUTb X pearbHble 3HaYEHMS.

IOna paboTbl MarHUTHOM pPaMOYHOM aHTEHHbl Ha
nepegavy aT0T napannenbHbI KOHTYP HAacTpanBaloT B
pe3oHaHC Ha pabouyyld 4YacTOTy aHTEHHbI. Kak
M3BECTHO, B 3TOM Clly4ae peaKTuBHble CONMpOoTUBIEHNA
nepemMeHHoro  koHgeHcatopa C U1 KaTyLKK
MHOYKTUBHOCTU L paBHbI no BelrinvnHe
COMPOTUBMNEHNS, HO MPOTUBOMOMOXHbI MO 3HAKY.

Mepepalowme MarHUTHbIe paMO4Hble aHTEHHbI
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AnemMeHTbl 3KBUBAaNeHTHOW cXeMbl MarHUTHOM
paMkm

To ecCTb, Ha PE30HAHCHOW 4acToTe aHTEeHHbl CyMMa
3TUX COMPOTUBIIEHUI paBHa HyIO, U K reHepaTopy G,
BO30Y>XAalOLLEro aHTEHHY, OCTalOTCS MOAKIOYEHHBIMU
TOMbKO COMpPOTMBIEHNE noTepb Rnot n
COMPOTUBIEHNE N3NyYeHust Ruan.

ConpoTtvBneHne noTtepb RMOT w conpoTueneHne
nanydyennss Rusn He MoryT OblTb Tak nNpoCTO
npegcTaBneHbl X PU3NYECKUMWN IKBUBANEHTaMM, KX
Henb3s noTporatb pykamum Kak 910 ObINO C
nepeMeHHbIM KOHAEeHCcaTopoMm n KaTyLLKON
WHOYKTMBHOCTU. [INA peanbHOW MarHUTHOM paMKu 3TU
BENMWYMHbLI, B oblemM cnydYae, paccyuTbiBalOTCA
TEOpeTMYECKN WnM OnpedenstoTca NpakTUYecKu Ha
OCHOBaHWWN HEKOTOPbLIX CMeLUdUIEcKnX n3MepeHnn
napameTpoB paboTbl nepepawollen pamkn. OgHako
CONPOTMBIMEHNE NOTEPb N COMPOTUBIIEHNE N3IYYEHUS
NMeLOT BMOSHE onpeaerieHHbI (PU3NYEeCcKnii CMbICH, U
4YacTo WCMONb3YHTCA ANA OnuMcCaHus napamMeTpoB
MarHUTHbIX PaMOYHbIX aHTeHH. Paccmotpum 6Gonee

nogpobHo, 4TO e cobon npeacraBnAwT  3TU
BEMNYMHBI.
COHpOTVIBneHVIe nany4vyeHus n

conpoTuBlrieHne nNnoTepb aHTEHHLbI

Honyctum, 4to reHepatop G (CM. puc. 2), KOTOpPLIN
BKIMIOYEH B MarHUTHYO paMKy, naeanbHO COrfiacoBaH C
3TOW aHTEeHHOM U OTAaeT B Hee HEeKoTopyt
onpefeneHHyi MOLWHOCTb. Bo MHorux cnydasix He
npeacraBndeT Tpyaa onpefenuTb, Kakad MOLLUHOCTb
noctynaeTr OT reHepaTopa B Harpysky, B [JAaHHOM
cryyae B MarHWTHYH paMKy.

OpgHako, He BCA MOLWHOCTb, KOoTOpasd oTAaeTcs
reHepatopoM B aHTEHHy, wu3ny4aeTcd B acup.
HekoTopas 4acTb MOLIHOCTM reHepatopa Pnot

6e3B03BpaTHO TepsieTCsl BuAe TEMMOBbLIX MOTEPb B
MeTannMYecknx N QU3NEeKTPUYECKNX YacTsaX aHTEHHbI,
B OKpY)XalLMx aHTeHHY nNpegMeTax, B 3emre. Yepes
aTy, TepseMyto MOLLIHOCTb, 7 BblpaxaroT
CONPOTMBEHME NOTEPb AHTEHHbI.

Rnot = Pnot/I?
roe |- gencTByloliee 3HaYeHne Toka B aHTEHHe.

Wmak, MOXHO cka3amb, 4mo cornpomuessieHue
nomepb aHMeHHb! hopmManbHO npedcmassisiem
coboli koaghchuyueHm, 3Hasi KOMOPbIU MOXKHO
onpedesiumb MOWHOCMb NNomepb 8 aHMeHHe o
06bI4HOU ¢hopmysie anekmpomexHuku: Prnom=
FPRrom.

Fpuropos WU. H. (RK3ZK)
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Ta 4yacTb MOLLHOCTK, KOTOpas He paccesanach B Tenno
Ha COMpPOTUBMEHUM TMOTEPb B paMKe, BCE Xe
nsnydyaetca B 9dwmp. Ha ocHoBe HEKOTOPbIX
cneununyeckux N3MepeHnii MOXHO OnpeaenuTb Ty
N3ny4yeHHyto MolHocTb Puan. BoT 4yepes 3Ty,
nsny4yaemyto B 3up MOLLHOCTb, U BblpaxaroT 4epes
COMPOTUBIIEHNE N3MYYEHNS aHTEHHbI.

Ruan = Puan/I?
roe |- gencreyroliee 3HaYeHne Toka B aHTEHHe.

Wmak, MOXHO cka3zamb, 4Ymo cornpomuesieHue
usJslydeHusi aHmeHHbI hopmasibHO npedcmaesisiem
coboli koaghchuyueHm, 3Hasi KOMOPbLIU MOKHO
onpedesiumb MOWHOCMb U3J/TYYE€HUs1 aHMEeHHbI Mo
06bI4HOU ¢hopmMmysnie anekmpomexHuku: Pusn=
FPRu3n. Takoe onpegeneHve CONPOTMBIEHMS
N3ny4yeHnsl aHTEeHHbl NpuBedeHo B nutepatype [5], u
OHO, Ha MoW B3rnag, Hanbonee BEPHO BbIpaXaeT CyTb
Ruan. lMoHsaTMe «conpoTuBNeHne wusnydeHusi» Obino
BBegeHo M. B. Llynenkunbim (1884- 1939),
BblJAIOLLMMCS COBETCKMM MCCreaoBaTeneM aHTEeHH U
pacnpocTpaHeHUsl paguoBOIH.

3ameTuMm, 4YTO MpuBEAEHHble Bbiwe  opMyrbl
cnpaeBegnmebl AN MNPOBOMOYHBIX ~ A@HTEHH C
paBHOMEPHbLIM pacnpefeneHnemM Toka B MNOMOTHe
aHTEHHbI, KAKOBLIMU 1 ABNSAOTCA MarHUTHbIE PaMKU.

AeucTBUA

KoachcpuumeHt  nonesHoro

MarHUTHOM PaMKun

WTaKk, B Hallen 3KBMBANEHTHOW CxeMe, MokKasaHHOW
Ha puc. 2, K reHepatopy nNOOKNIOYEHO
nocrnegoBaTenbHO ABa CONPOTUBMNEHUS, HA OAHOM U3
HUX MOLLHOCTb reHepaTopa TepsieTcd, a Ha Opyrom
BblOENAeTCA MOLLUHOCTb, MAylas Ha W3fyyYyeHne B
adup. PyKoBOACTBYACH 3TOM CXEMOW, MOXHO HaWTu
K09 PMUMEHT MOME3HOro AencTBus aHTeHHbl. KI4,
yepe3 COMpPOTMBIIEHME MNOTEPb W COMPOTUBNEHNE
N3NyYeHNs1 aHTEHHbI BblpaXaeTcs Kak:

KMnA= (Rusn/(Rnan + Rnot))*100%

3HayeHud conpoTtuerieHne noTtepb U conpotuelieHne
N3NyyYeHNss aHTeHHbl 3aBUCAT OT pPas3MepoB aHTEHHbI,
OT ee pa3sMellleHus B NPOCTpaHCTBE, OT MaTepuarnos,
NCMNOMb3yeMbIX AN KOHCTPYKUMM  @HTEHHBbI. B
pagnontobuTenbCKNX  YCrOBUAX TOYHO OnpeaenvTb
atn BEMNUYUHBI 3KCNepuMeHTanbHbIM nyTem
[OCTaToOYHO CMOXHO, TakK, Kak Anis 9Toro Heob6xoammo
npogenaTtb MHOXeECTBO Cneunduyecknx NamepeHnn un
ncnonb3oBaTb crneunanbHoe goporocTosilee
n3mepuTensHoe obopynosaHue. OgpaHako,
conpoTuelrieHne noTtepb U CconpoTUBeHne nsny4eHua
MarHMTHbIX paMOK BMOJIHE MOXHO onpeaennTtb npu
NMOMOLLIM NpOorpamMmM pacyeTa aHTEHH.

I'Iepe.qalou.wle MarHUTHble paMO4Hble aHTEeHHbI
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KoadhdmumeHT nonesHoro gencreBnst MarHUTHOM
paMkm

Mporpammbl pacuyeTa aHTeHH B
MoAeNIMpoBaHMU MarHUTHbIX PamMoK

B HacTosilee Bpems paguonobutens  MmeeT
BO3MOXHOCTb UCMomb30oBaTb  KOMMbIOTEPHbIE
nporpaMMbl pacyeTa aHTeHH QO MOAEeNMpOBaHus
MarHWTHbIX ~ pamMoK. JTU  MNporpammbl  MOTyT
onpeaennTb COMpPOTUBIIEHNE noTepb n
COMPOTUBIIEHNE W3NYYEHUsl, HApWUCOBaTb Auarpammy
HanpaBneHHOCTM MarHUTHOM paMmKK, paccyuTaTtb

€MKOCTb KOHAeHcaTopa, HeobXxoauMYH0 A58 HaCTPOWKK
paMKu Ha onpefeneHHy YacToTy paboTbl aHTEHHDI.

MHo  Obin  nNpogenaHbl  pacyeTbl  MarHUTHbIX
pPaMOYHbIX @HTEHH C  UCMOMNb30BaHUEM  TaKuMx
M3BECTHbIX U HagexHbix nporpamm kak MMANA (Ha
ocHoBe MININEC) n NECWin Plus (Ha ocHoBe NEC-
2), a 3aTeM Nony4yeHHble pe3yrbTaTbl ObIIN CpaBHEHDI
¢ Temu, yTO Bblganu YMPOLLEHHbIE
crneynanuanpoBaHHble nporpammbil,
npegHasHadeHHbIX Ans pacyeTa MarHUTHbIX PaMoK.
3710 nporpamma Magnetic Loop Antenna Calculator
v.1.6, KI6GD, v Magloop4, G4FGQ. [lMporpamma
KI6GD nos3BonsdeTr NpomsBeCcTU pacyeT napameTpoB
MarHUTHOW paMku B CBOOOOHOM MNpPOCTpPaHCTBE, a
nporpamma G4FGQ nosBonsieT Npou3BecTn pacdeTt
napaMeTpoB MarHWUTHOW pPaMKW PacrofiOXXEHHOW Ha
3a[aHHON BbICOTE OT 3eMfW, NpUYemM napameTpbl
3eMIM MOXHO 3a4aTb.

BbIno BbISICHEHO, YTO BCE 3TW NPOrpaMmmbl AN pamok,
pacnonoXeHHbIX B CBOOOAHOM MPOCTPAHCTBE BblgaloT
NPMMEPHO OAMHAKOBblE 3HAYeHUs COMpPOTMBIIEHMS
noTepb U COMPOTUBIIEHNS W3Ny4veHus. [aHHble no
€MKOCTW KOHAeHcaTopa BCE MNporpaMMbl BbigaloT
HECKOIMbKO OTnM4alromecs apyr oT gpyra, HO 3TO B
AaHHOM Cry4yae He CTOMb CYLUECTBEHHO, TaK, Kak npwu
KOHCTPYMPOBAHUN pearnibHOW MarHUTHOM pPaMOYHOWN
aHTEeHHbl eMKOCTb  KOHAEeHcaTopa BCe  paBHO
Hy>XgaeTcsl B NOACTPOWKE, N HE paBHaA TOYHO EMKOCTM,
paccuymTaHHOM NPOrpaMmmHo. Mpwn pacyete
pasnuyHbIMKM MporpaMMamMu napameTpoB pPaMOYHbIX
aHTEeHH, PacrnonoXeHHbIX Hag 3eMnein, ux napameTpsbl,
yXXe HauyuHanu 3ameTHO OTnuyaTbCs Apyr OT Apyra,
OHaKo, 3TO OTNMYKMe BbINO HE HACTOMBKO BOMbLLUM, 1
Ona  pagvontobMTenbCkoW NpakTUKM AN pacyeTa
MarHWTHbIX PaMOK MOXHO MCMONb30BaTb MOy MX
3TWX NPOrpamm.

Mporpamma pacyeta aHTeHH Ha ocHoBe MININEC (B
daHHom cnydae MMANA) uvmeeT  HekoTopble
npobnembl Npn pacyeTe aHTEHH, PacroNOXeHHbIX Haf

peanbHOM 3eMNneln, XOTS XOpowo 0bcyMTbiBaeT
aHTEHHBI, pacnosioKeHHbIE B cBobogHOM
NpocTpaHCTBE W Hag waeanbHOM NpPOBOASALLEN

noBepxHOCTbIO. [lpn 3aknagke moaenern MarHUTHbIX
pamoyHbix aHTeHH B MMANA u NECWin cnegyet

Fpuropos WU. H. (RK3ZK)
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y4nTbIBaTb OrpaHuYeHus,
nporpaMMamu

npegnofiaraemMmbie 3TUMU

I'Iapameprl MAarHUTHbIX PaMOYHbIX
AHTEeHH

Mpn nomowm nporpammbl KI6GD, Magnetic Loop
Antenna Calculator v.1.6, MHOM ObINN BbIYUCIIEHDI
napamMeTpbl MarHWTHbIX PaMOYHbIX aHTEHH Ans
paboTbl Ha nobutenbckux guanasoHax 80- 10
METPOB, BbIMOMHEHHBIX HAa OCHOBE CTaHOApPTHbIX
CMOPTUBHbBIX artoMUHNEBLIX 06pyYen guameTpom 77

I'Iapameprl MarHUTHbIX PaMOY4YHbIX aHTeHH

caHtumeTpoB KM 100 caHTUMETPOB U AnaMeTpoM
TpyOkn 17  MuUnIMMeTpoB. 3TM  0OpPyYnM  MOXHO
Hegoporo npuobpectM B MarasumHax CroOpTUBHbBIX
ToBapoB. [lapameTpbl pamok cBefeHbl B Tabnuubl,
KOTOpble MOryT ObITb MONE3Hbl NPU KOHCTPYMPOBaHUM

MarHUTHbIX ~ pPaMOYHbIX  @HTEHH Ha  OCHOBE
CTaHOAPTHbIX CMOPTMBHBLIX 0bBpyYen. Tabn. 1
nokasbiBaeT napameTpbl MarHUTHOW paMOYHOW

AHTEHHbI BbIMONIHEHHON Ha obpyye guameTpom 77
CaHTMMETpPOB, a Tabn. 2 mnokasbiBaeT MNapameTpbl
MarHUTHOW pPaMOYHOW aHTEHHbI, BbINOMHEHHOW Ha
o6py4e gnametpom 100 caHTMMETPOB.

Tabnuua 1 [JaHHble MarHUTHON PaMKKM BbINOMHEHHOW Ha antoMUHUEBOM 0bpyye auameTpom 77 CaHTUMETPOB

YacTtoTa
HaCTPOWNKN paMKu,
My,

3.6 7.03 10.1

14.06 18.1 21.1 25.0 285

MNonoca 8.1 11.6 14.8

nponycKkaHusA, Ky

20.7 31 43.1 67.5 100.8

EmkocTb 849 217 101

KoHOeHcaTopa,
n®

48.6 26.3 17.4 10.2 6.1

HanpsikeHune Ha
KoHaeHcaTope(npu
MOLLIHOCTM
noaBoANMON K
pamke 5 BaTT),
BonbT

300 600 700

800 900 900 800 800

OnuHa pamku, A 0.031 0.06 0.086

0.119 0.153 0.179 0.212 0.241

Kra pamkn, 0.2 2.5 8.3

%

224 41 54.4 68.3 77.3

MHaykTuBHOE
CONpOTUBNEHUE
pamku,

Owm

51.6 100.8 145

201.6 259 302.5 358 408.5

[obpoTHOCTb 442 604 681

aHTeHHbl, Qres

680 585 489.5 370 282

ConpoTuBneHune
N3nyyeHus,
Om

0.00 .0002 0.009

0.033 0.091 0.168 0.331 0.558

ConpoTuBnenune 0.058 0.081 0.098

notepb, Om

0.115 0.131 0.141 0.153 0.164

*MHOYKTUBHOCTb pamMku paBHa 2,282 MkI'H

[MapameTpbl MarHUTHbIX aHTEHH B TabnuyHom
npeactaBneHnn BbIMMAAAT HE OYeHb  HarnsgHo,
NnoaToMy Ha oOcHoBe Tabn. 1 OblM MOCTPOEHbI
cnegywowme rpacuku, nomoratoLime nydwe
npeactaBuTb  MNOBeAEHWEe  MarHUTHOW  pamMO4vHOM
AHTEHHbI:

- rpadwmk pgobpotHoct n KI1d aHTEeHHbl B

3aBMCUMOCTM OT NepumeTpa pamku (puc. 3);

- rpadwmk COMNPOTUBMEHNS n3nyyeHus,
COMPOTUBMEHNS noTepb n eMKOCTH
KOHAeHcaTopa paMKu B 3aBMCUMMOCTM  OT
nepumeTpa pamku (puc. 4).

I'Iepe.qalou.wle MarHnTHble paMOY4Hble aHTeHHbI
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pacburkun, npueBeneHHble Ha puc. 3, o4eHb HarnsgHo
UNAOCTPUPYIOT OU3NKY paboTbl MarHUTHOM PamMoOYHOMN
aHTeHHbl.  [MocmoTpum  cHavyana Ha  rpaduk
OOOPOTHOCTM aHTEHHbI, KOTOPLIA MOXET HaM MHOrO
ckazaTb 0 ee pabote. C yBenuyeHvem 4acToThbl
paboTbl aHTeHHbl ee JOOPOTHOCTL pacTeT, a 3aTem
HaynMHaeT yMeHblwaTbcda. B Hawem crnyyae 310
NPOWU30LLSIO NPU SOCTUKEHMUM ANMHbI aHTEHHbI 0,1A. U
B TOXe Bpems, C YyMEeHblUeHnemMm [O0OBpPOTHOCTU
aHTeHHbl, HauymHaeT pactn KI ee pabGoTbl.
O6paTtmmcs K 9KBUBANIEHTHOM CXEME aHTEHHbI, YTO Obl
MOHSAATb, MOYEMY 3TO MPOUCXOANT.

Fpuropos WU. H. (RK3ZK)
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MapameTpbl MarHUTHbIX PaMOYHbIX aHTEHH

Tabnuua 2 [JaHHble MarHUTHON PaMKK1 BbINOMHEHHOW Ha antoMUHUeBoM obpyye guametpom 100 caHTUMETPOB

YactoTta 3.6 7.03 10.1 14.06 18.1 211 25.0
HaCTPOWKN pamKu,
My,

Monoca 8.4 12.4 16.8 271 47.5 73.3 125.6
nponyckaHms, KMy

EmkocTb 671 169 77.3 36.4 17.7 10.6 4.9
KOHAeHcaTopa,
no

HanpspkeHne Ha
KoHAeHcaTope(npu 400 600 700 800 800 700 700
MOLLHOCTU
noaBoOANMON K
pamke 5 BatT),
BonbT

[nuHa pamku, 0.04 0.077 0.111 0.155 0.199 0.232 0,275
A

KrA pamku, 0.5 5.3 16.5 38.7 61 72.3 82.5
%

MHOyKkTuBHOE 64.9 126.8 182.2 253.6 326.4 380.6 450,9
ConpoTuBrEHNE
paMKu,

Om

[obpoTHOCTb 427 568 600 520 381 287 197
aHTeHHbI, Qres

ConpoTusneHue
N3ny4veHus, 0.00 .0006 0.025 0.094 0.259 0.478 0,942
Owm

ConpoTusneHue 0.076 0.106 0.127 0.149 0.17 0.183 0,199
norepb, Om

*MHOYKTUBHOCTb paMku paBHa 2,287 MkIH

OoBpaTHOCTL PAMEN, ;I'I,ﬂ_ pamMEH,
Qres 100
T00 _ —_— a0

AT T Pad
a0 /p/ N o
i AN
y \.\\
1 7

I - ¢ MacToTa
3.5 O 85 |10 | 135 16,0 185 21,0 235 280  B5 b

60

1

5.6 7.03 01 qz5 1406 18,1 21,1 25,0 ',,';,I“r‘:.""‘
| | L | | |
1 1 1 T 1 T T T 1
0,031 0,06 0,086 0,106 0,119 0,153 0,179 0,212 024
@ AoBpoTHOCTL PAMEW E:E:;lﬂp
namBna
YW KA parxa PucyHok 3

PucyHok 3 'padmk gobpoTtHocTu u Kl aHTEeHHbI B 3aBUCMMOCTH OT NepuMeTpa pamkm
Mepenarowme MarHMTHbIE paMoYHble aHTeHHbl  [puropoB U. H. (RK3ZK)
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Emrocte EKOHOEHCATOPRA,

MapameTpbl MarHUTHbIX PaMOYHbIX aHTEHH

ConpoTHENEHHE,
MHNnMOmM

nd /.mu
A /
200 \ r 400
150 b // 300
n \ /|
100 200
e A
50 100
F— P
T —
| .-
_ _YacTota
3.5 B0l  B5 |10 | 135| 180 185 21.0| 235 260 285 poim
3.6 7,03 01 qpg 14086 18,1 211 25,0 pass,
o f I 1]
l l ] ] | | |
I | 1 1 I I I I
0031 0,08 0,086 0,106 0,119 0153 gi7s 0212 0241
@ Conpotnenchne c MNepumerp
HIAYUEHUA PAMEH MEOETE KeHRSHEATORS PaMEN,
PaMEn nAamEna
ConpoTHRNEH e
v MOTEPE PamM KM PHC_‘.I'HU'H 4

PI/ICVHOK 4 I'pacbvn( COMNpoOTUBIIEHUA U3Iy4YEeHUA, CONnpoTUBIIEHUA NOTEPb N €MKOCTU KOHAEeHCaTopa paMKu B

3aBMCMMOCTU OT NepumMeTpa paMKun

OKBMBanNeHTHas Cxema aHTEHHbl COCTOUT U3
nocnegosaTensHO BKIMHOYEHHbIX KaTyLLKW,
KOHOeHcaTopa W COMNpOTUBAEHUA  NOTepb MU
conpoTmeneHns  usnyyvyeHus (cm. puc. 2). C

yBenn4eHnem 4acTtoTbl HaCTpOVIKM adHTeHHbl €MKOCTb
KOHOEeHcaTopa YMEeHbLUaeTCsi, a  WHOYKTMBHOCTb
ocTaeTcsa npexHen. B aTtom cnyvyae Bo3pacraet
XapaKTEPUCTUYECKOE COMPOTMBIIEHME KOHTypa ZX,
KOTOPOE paBHO:

Zx=(L/C).

[oBPOTHOCTE MarHUTHOM paMOYHOM aHTeHHbl  Q
paBHa:

Q= Zx/(RnoT + Ruan).

CnepoBaTtenbHo, nepBOHaqaanbM pocT ,D,O6pOTHOCTI/1
MarHMTHOM aHTeHHbl MOXHO OObACHMTL GonbLUNM
POCTOM €€ XapaKTepuUCTU4YeCKOro CconpoTuBIieHNA U B
TOXe BpeMA MalibiM pOCTOM CONPOTUBIIEHNA NOTEPb U
COnNpoOTUBIIEHUNA N3NYyYEHNA aHTEHHDbI.

padhuk conpoTMBreHne  U3NyYeHUs  MarHUTHOW
pPaMO4YHOM aHTEHHbl WU COMPOTMBIIEHNE MOTEPb B HEW
nokasaH Ha puc. 4. 3 amozo pucyHka euGHO, Ymo
nocsie nepumMempa nemJsiu aHMeHHblI pasHoU
npumepHo 0,111A conpomuesieHue u3Jly4YeHusi
aHmMeHHbI Ha4YuHaem pe3ko eo3pacmamsb. B moxe
epemsi, 2pachuk  cormpomuesieHUss  nomepb
aHmMeHHbI HOCUM MOHOMOHHLIU XapaKmep.

ﬂepe.qalou.wle MarHUTHble paMO4Hbl€e aHTEeHHbI
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CnepoBartenbsHo, ecnm pPOCT  COMPOTMBIIEHUS
N3NYyYeHNs1 aHTEHHbl 3HAYUTENbHO MPEBLICUT POCT
CONpOTMBMEHMS NoTePb, JOOPOTHOCTL aHTEHHbI ByaeT
nagatb, @ MOLWHOCTb, NOABOAMMAS K aHTEHHE, DyaeT B
OCHOBHOM paccevBaTbCA Ha  COMpPOTMBIIEHUU
U3NyyYyeHns, unM MONPOCTY rOBOpS, M3ny4vyaTbCA B
adup. ITO O4YEHb BaXHbLIN BbLIBOL 4S8 MOHATUS
paboTbl MarHUTHLIX PAMOYHbIX aHTEHH.

Kaxxgasi kaueCTBEHHO BbIMOMTHEHHAs MarHUTHasi paMka
NMEET CBOW KPUTUYECKUIA MepuMeTp, Nocrne KOToporo
POCT  COMPOTMBIIEHME  U3NYYEHUsT  MPOUCXOLMUT
CTpeMuTErNIbHEE POCTa COMPOTUBIIEHUS NMOTEPL B HEW.
B Hawem cnyyae 3TOT KpUTMYECKUMK NepumeTp Ans
pamMKku, BbINOfIHEHHOW W3  anOMUHUEBOW  TpyOGbI
OuameTtpom 17  mMunnumMeTpoB W gnvHom 77
CaHTUMeTpOoB, okasarncs pasHbiM 0,111A, nnu yacrota
12,5-Ml'u. ConpoTmBneHve U3Ny4YeHUs MarHUTHOWM
pamkn nepumetpom 0,111\ paBHo 0,025 Owm.
CnepoBaTenbHO, ANsi HAWeW KOHKPETHOW paMKX Mbl
nonyynm  3HauutenbHbld  poct  KIMO4  marHuTHOM
paMO4YHOM aHTEHHbI Mocrne pocTa ee nepumeTpa Ans
ncnonb3yembix AnMH BoniH 6onee 0,1A. KoHeuHo, ansi
ropoAcCKux yCcnoBui paboThbl KenaTenbHO MMETb pamKy
KaKk MOXHO MEHbLUEro pasmepa, YToObl KpUTUYECKUI
nepymeTp pamku 6bin MeHbwe 0,1A. 3TOro MOXHO
OOCTUrHYTb  BblIOpaB COOTBETCTBYIOLWMM 0b6pasom
MaTtepuan Ons M3roToBreHWss MarHUTHOW PaMOYHOM
aHTEeHHbl M  MCMNOMb30BaB B €€  KOHCTPyKuUun
nepemMeHHbIN KOHAeHcaTop c BbICOKMMU
napameTpamu.

Fpuropos WU. H. (RK3ZK)
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Ecnu pna npakTtnyeckoro BbIMOSIHEHUS MarHUTHOW
pPaMOYHOW aHTEHHbl UCMOSb30BaTb TOHKMI MPOBOA U
HM3KOAOOPOTHBIN  KOHOEHCATOp, TO Mbl CcOenaem
TONbKO 9KBUBAIEHT Harpysku AHTEHHbI.
BbicokoyacToTHass  MOLLHOCTb, MOCTynawwas oT
nepegaTtyuka B Takyl aHTeHHy, BygeT rpeTb nNpoBoAa
a@HTEHHbl, NNacTUHbl W OUINEKTPUK MNEepPEMEHHOro
KOHAeHcaTopa, a He wu3nyyatbcs B adwmp. [Onsa
UnncTpaumMm 3Toro  npumepa ObiNn  paccynTaHbl
napameTpbl BbICOKOAOOPOTHOM MarHUTHOW pPaMO4YHOMN
AHTEHHBbI, BLINOMHEHHONW Ha obpyye anameTpom 77
CaHTUMETPOB W TOMWMHON 17 MUANUMETPOB, HO
BbINOMHEHHOro u3 mean. Kak ns3BectHo, meab MmeeT
NpOBOAMMOCTb MOYTW B ABa pasa 6onee BbICOKYHO MO
CPaBHEHUIO C antoMUHUEM.

I'Iapameprl MarHUTHbIX PaMOYHbIX aHTeHH

B npotuBoBEeC BbLICOKOAOOPOTHOM aHTEHHE Oblnn
paccyuTaHbl NapameTpbl HU3KOAOOPOTHON MarHUTHON
pPaMO4YHOM  aHTEHHbI, mmetowen pguametp 77
CaHTUMETPOB, HO BbIMOSIHEHHOW MeAHbIM NPOBOLOM
onameTtpom 1 munnumetp. Tabn. 3 nokasbiBaeT
napamMeTpbl MarHUTHOW aHTEHHbl, BbIMNOSIHEHHON U3
MegHow Tpybku, a Tabn. 4 nokasbiBaeT napameTpbl
MarHUTHOW aHTEHHbI, BbINOMIHEHHOW W3 MEAHOro
nposoga guametpom 1 munnumetp. CpaBHuTte Tabn.
3 n 4 c Tabn. 1, rge paccuuTaHbl NapameTpbl
MarHUTHOW aHTEHHbl BbINOMHEHHON Ha OcCHoBe
antoMuHMeBoro obpyua.

Tabnuua 3 [JaHHble MarHWTHOW PaMKW BbIMOSIHEHHOW Ha MegHOM 00Opyve AnaMeTpoMm 77 CaHTUMETPOB,

TonwwmHa obpyya 17 MUNNIMMETPOB

YactoTta
HaCTPOWMKN paMKMu,
My,

3.6 7.03 10.1

14.06 18.1 21.1 25.0 285

Nonoca 3.1 4.7 6.4

nponyckaHus, KMy

10.8 19.7 31.1 54.4 86.7

EmkocTb 849 217 101

KoHAeHcaTopa,
no

48.6 26.3 17.4 10.2 6.1

HanpspkeHne Ha
KoHaeHcaTope(npu
MOLLIHOCTM
noaBOANMON K
pamke 5 BaTT),
V

500 900 1100

1100 1100 1000 900 800

OnuHa pamkn, A 0.031 0.06 0.086

0.119 0.153 0.179 0.212 0.241

Krg pamku, 0.6 6.2 18.5

%

42.8 64.4 75.6 84.9 89.9

MHaykTnBHOE
COMpoTUBIEHNE
pamKu,

Om

51.6 100.8 145

201.6 259 302.5 358 408.5

[obpoTHOCTb 1144 1510 1565

aHTeHHbl, Qres

1303 919 681 460 328

ConpotuBnenune
N3ny4yeHus,
Owm

0.00 .0002 0.009

0.033 0.091 0.168 0.331 0.558

ConpoTusneHue 0.022 0.031 0.037

notepb, Om

0.044 005 0.054 0.059 0.063

*MHAYKTUBHOCTL pamky paBHa 2,282 MkIH

I'Iepe,qalou.wle MarHUTHble PpaMO4Hbl€ aHTeHHbI
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MapameTpbl MarHUTHbIX PaMOYHbIX aHTEHH

Ta6bnuua 4 [JaHHble MarHUTHON pamMKn AnameTpoM 77 CaHTMMETPOR BLINOJIHEHHOW M3 NpoBoAa AMaMeTpoM 1
MUIIIUMETP

YactoTta
HaCTPOWMKN PaMKMm, 3.6 7.03 10.1 14.06 18.1 211 25.0 28.5
My,

Monoca 30 43 52 63.4 76.3 88 107 131.6
nponyckanus, Kl'y

EmkocTb 488 122 55 25 12 6.9 2.7 0.6
KOHAeHcaTopa,
no

HanpsixeHne Ha
koHaeHcatope(npu | 200 400 500 600 700 800 800 800
MOLLHOCTM
noaBogMMON K
pamke 5 BatT),
)Y

[nvHa pamku, A 0.031 0.06 0.086 0.119 0.153 0.179 0.212 0.241

KrA pamku, 0.0 0.4 1.4 4.2 9.6 15.4 24.8 34.3
%

MHaykTMBHOE
COMpoTUBIEHNE 89.2 174 250 348 448 522 619 705
pamku,

Om

[obpoTHOCTb 117 163 193 221 237 239 232 216
aHTeHHbI, Qres

ConpoTusneHue
N3ny4veHus, 0.00 .0002 0.009 0.033 0.091 0.168 0.331 0.558
Owm

ConpoTusneHue 0.381 0.532 0.638 0.752 0.853 0.922 1.033 1.071
norepb, Om

*MHOYKTUBHOCTb paMKku paBHO 3,92 MkIH
KO pamiw,
%

DofpaTHOCTE paMEW,
100

e .
- ‘/ \h\'\‘~ | -

1000 ,/ &‘ a0
800 /'/ \ 20
800 /’ // \\\\ 10

I YacToTa
3,5 &0 85 |110 | 135 16,0 185 21,0 215 260 B crpoikn

60

36 7.03 101 qz5 14,06 18,1 21,1 250 ﬂ"‘r‘:‘"“'
I | L1 | | |
T 1 1 I I I I T
0,031 0,06 0,086 0,106 0,119 0,153 0,179 0,212 0241
MepumeT
@ DobpoTHOCTE PaMKK p:suu. P
namboa
¥ KNA panrw PucyHok 5

PucyHok 5 Mpadpmk gobpoTtHocTh u KM MarHMTHOM aHTEHHbI N3 Me4HOW TPyOKuN B 3aBUCMMOCTU OT nepumMeTpa
pamKku.

Mepenarowme MarHMTHbIE paMoYHble aHTeHHbl  puropos U. H. (RK3ZK)
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Puc. 5 nokasbiBaet rpadguk gobpotHoctn u KIL
A@HTEHHbl BLIMNOMHEHHONW W3 MEZHON TpyOKu B
3aBNCUMOCTM OT MEpUMETpa pPamKuh BbIPAKEHHOTO B
OTHOCUTENbLHO AnuHbl BOMHbI A, Mcnonb3oBaHne
MeOHON TpyOKM BMECTO anioMUHUEBOW NPUBOAUT K
3HaAYMTENbHOMY  YyMydlWeHno paboTbl  MarHUTHOM
pamku. Yxe npu gnvHe nepumetpa pamku 0,086\, nnu
HauMHaa ¢ 4actotbl 10-MIy, KM aHTeHHbl pesko
pacTeT, a 4OOPOTHOCTb aHTEHHbI NagaeT. ATO roBOpPUT
O TOM, 4YTO Ha4dmHaa ¢ nepumeTpa pamkm 0,086A poct
COMPOTUBNEHNS W3MNYYEHUS] aHTEHHbl 3HA4YMTEerbHO
onepexaet pocT notepb. KI1 megHOW aHTEHHbI
npumepHo Ha 20 npoueHToB Oonblwe 4em KI1L
AHTEHHbI CAENaHHOW 13 antoMUHMEBON TPyOKM.

Puc. 6 nokasbiBaeT rpaduk
@HTEHHbl  BbIMNOSIHEHHOM W3  MEOHOro npoBoAa
anameTtpom 1  mMunammeTp B 3aBMCUMMOCTU OT
nepyMmeTpa paMKM BbIPAXKEHHOr0 B OTHOCUTENBHO
OnNuHbI BonHbl A. icnonb3oBaHne TOHKOro MeagHoro

pobpotHoctn n KL

I'Iapameprl MarHUTHbIX PaMOYHbIX aHTeHH

npoBoda BMECTO MEAHOW UM anioMUHMEBOW TPYyOKM
MPVMBOAWUT K 3HAYMTENBbHOMY YXyAWeHWo paboThbl
MarHUTHOW paMku. VIHOYKTMBHOCTb paMKM aHTEHHbI
BbIMOJSTHEHHOW M3 MpoBoAa AMaMeTpoM 1 MUINIMMETp
paBHa 3,92-MKIH, YTO BbIE UHOYKTUBHOCTM MOSIOTHA
@HTEHHbl  BbINOMIHEHHOrO M3  TpybkM, KkOTOpas
coctaBnsieT 2,282-MkH. [loBbllEHNE MHOYKTUBHOCTU
pamMKu NPUBOAMUT K TOMY, YTO ANSA HACTPOMKN aHTEHHbI
Ha BbICOKOYACTOTHbIE  AMana3oHbl TpebyeTca
KOHOeHcaTop ropasgo  MeHblen  eMKOCTW, Mo
CPaBHEHUIO C aHTEHHOMW, BbINOSIHEHHOMW M3 Tpybku. 3TO
BeJeT K TOMy, YTOo And 4actoT Bblwe 25-Mlu aTta
pamka He MOXeT ObITb MpakTU4eCcKku peanui3oBaHa.
KMNL aHTeHHbl HayMHaeT MEeANEeHHO PacTu TOJSbKO
nocrie 4vactotbl 21-Mly. 3710 roBoput O TOM, 4TO,
HauyMHas C OnuHbl nepumeTpa pamkm 0,18A, poct
COMPOTUBMEHNST  U3MYYEHUS  aHTEHHbl  HauYMHaeT
HEMHOro  onepexatb POCT MNOTEPb B MarHUTHOM
aHTeHHe. OpHako, Kak OblNO yka3aHo Bblle, And
yacToT 6onee 25-MI'y aTa pamka BpsAg N MOXeT BbiTb
NpakTU4eCKN peann3oBaHa.

OoSpoTHOCTE PAMKM, ;I'In PaMEM,
Qres .
e "
225 - \7 40
200 / 35
175 /a’ 2
150 /‘ - 20
125 ...-T"/ 10
_._-—-"""‘..-‘
100 — ¥
Yacrora
35 6,0 8,5 | 110 135 | 16,0 | 18,5 z1,u| 21,5 | 260 5 acrooiinn
3,6 7.03 101 14,06 18,1 211 250 m_u:luu.
| I | | | | |
! 1 I I I I T
0,031 0,06 0,086 0,118 0,153 0,178 0,212 0,241
MNepumerp
§ NoBpoTHOCTL PaMKK W KNO pawkn paniH,
PucyHok 6 s

PucyHok 6 [pacuk
3aBNCUMOCTU OT NEPUMETPa PamKu.

CnepoBaTtenbHO, NPOBOSIOYHAs MarHMTHasi paMoyHas
aHTEHHa CMOXeT obecneynTb yOOBMNETBOPUTENBHYHO
paboTy TONMbKO Ha oOgHOM [Auanas3oHe 25-Mlu,.
MariutHass  pamoyHasi  aHTeHHa  WOEHTMYHOrO
anameTpa, HO BbIMONIHEHHAA W3 MeOHOW Tpyoku
anameTpom 17 MUNIIMMETPOB CMOXET obecneuvnTtb
yOooBneTBoputenbHyto paboty Ha amanasoHe 30
METPOB, Xopowykw paboTy Ha guanasoHax 20-17
METPOB U OTNMYHYIO Ha AnanasoHax 15- 10 meTpos.

I'Iepe.qalou.wle MarHnTHble paMOY4Hble aHTEeHHbI
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nobpoTtHocTn 1 KIMO marHMTHOM aHTeHHbl U3 npoBoa AvameTpoM 1 mMunnumeTp B

B npuBeaeHHbIX BblLLE npumepax ObIno
npeanosrioXeHo, 4YTo [OOpOTHOCTbL KOHAeHcaTopa
cocTaBnseT He MeHee 1000, yTo B 06LWEM TO TUMNYHO
ans OonbLUMHCTBA TUNoB nepeMeHHbIX
KOHOEHCATOPOB C  BO3AYWHbIM  AMINEKTPUKOM.
MNcnonb3oBaHne KoHOeHcaTopa c MEHbLLEN
[oBpoTHOCTBIO NpmBedeT K ToMy, yTo Kl marHutHOn
pamMo4HOM pe3ko ynagetr. 3TO MOXHO  Nerko
NOCMOTPETb HA MOAENSAX MAarHUTHbLIX aHTEHH B

Fpuropos WU. H. (RK3ZK)
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nporpamme  MMANA. MNpaktnka  TOXe  paert
noaTsepxaeHve atomy. B momx akcnepumeHTax c
MarHMTHbIMWU aHTEHHaMW MHOW ObINIO 3aMeYeHOo, YTO
NPWXUMHbIE KOHTAKTbl HEKOTOPbIX HU3KOAOOPOTHbLIX
KoHOeHcaTopoB OyKBanbHO CBETATCA B TEMHOTE OT
MHOXECTBa MUKPOCKOMNYECKMX WUCKp. EcTecTBEHHO,
yto paboTa pamMOYHOM  a@HTEHHbl C  TaKUM
KOHOEHCATOPOM  «MoXMpaTenem» BbICOKOYACTOTHOW
3Heprumn byaeTt HeyooBNeTBOPUTENBbHOMN.

CDopma MarHUTHbIX PaMOYHbIX aHTeHH

MporpaMmbl MOAENUPOBAHUA  MarHUTHBIX PaMOYHbIX
aHTEHH MOKAa3biBalOT, YTO HaMBONbLIMM YCUIEHUEM,
npu OAMHaKOBOM MepuMeTpe, oGnagaeT MarHuTHasi
pamka B chopMe Kpyra. OTO U NOHATHO, TaK, KaK Kpyr
oxBaTbiBaeT HanbOmbLUYO NoLWaAb Mo CpaBHEHMWIO C
APYTMU doUrypamu.

OpHako, B HEKOTOPbIX Cry4dasix MO KOHCTPYKTUBHbLIM
coobpaxeHnsaM yaobHO BbIMOMHATbL MarHUTHYO pamMKy
B hopme apyrux uryp, Hanpumep, paBHOCTOPOHHErO
TpeyronbHUKa, KBagparta, BOCbMUyrornbHuka. Ecnn
BbINOSTHEHNE TaKOW MarHWUTHOMW paMku yaobHo Ans
paguvonobuTens, TO ero KOHEYHO MOXXHO
Mcnonb3oBaTtb, MNPUMUPUMBLLUMCE C HE3HAYUTENbHOWN
notepew ycuneHus.

OQHOBUTKOBasi UNIM MHOFOBUTKOBasA
pamka

Bbiwe 6bina onncaHa paboTta OQHOBUTKOBBIX PaMoK.
PagunonobuTtensckue crneynannsmpoBaHHbIe
nporpammbl N MarHWTHbIX pamok (Magnetic Loop
Antenna Calculator v.1.6, KI6GD, w Magloop4,
G4FGQ) TOoXe MO3BONSAT paccuuTbiBaTb TOJSBKO
OoOHOBMTKOBbIE paMkn. OQHOBWTKOBbIE PaMKu BMOSHE
NpMMeHUMbl Ans  paboTbl Ha  BbICOKOYACTOTHbIX
AunanasoHax. Ho pagvoniobutenn  ctpematcs
ncnosnb3oBaTb MarHUTHbIE pamMKM M Ans paboTbl Ha
HM3KOYACTOTHbLIX Auanas3oHax, rae WX KpUTUYECKUNR
nepumMeTp yXe MOXeT [ocTuratb 3HaYUTeNbHON
BEMWYMHbI. TO €CTb, TakMe pamku byayT HeyaoOHbIMU
B YCTaHOBKe. 3aKOHOMEpPEH BOMPOC, BO3MOXHO NN B
LUensax yMeHbLUeHWst MecTa Afs YCTaHOBKM aHTEHHbI
MCNomnb3oBaTb MHOTOBMTKOBBIE MarHUTHbIE PaMOYHbIE
aHTEHHbl  Ana paboTbl  HA  HWU3KOYACTOTHbIX
AvanasoHax, a ecnv BO3MOXHO, TO LenecoobpasHo nm
aT0?

Mporpamma MMANA gana oteeT Ha 3ToT Bonpoc. C
NCMNOMb30BaHNEM 3TOW MporpaMMbl Bbinin paccunTaHbl
napameTpbl 1, 2, 3 n 4 BUTKOBON MarHMTHOW pamMOYHOM
a@HTEHHbl CO CTOpPOHOM 1,2 MeTpa BbINOSIHEHHOW W13
mMegHoro npoeoga pguametpom 0,8 munnmmertpa u
HacTpoeHHon Ha 4vacTtoTy 3,8-MIy  nobutenbckoro
OunanasoHa 75 meTpoB. PaccTogHue mexagy BuTKamu
Obino paBHO 2 caHTMMeTpa. 3aTem Obiny paccynTaHbl

I'Iepe.qalou.me MarHnTHble paMO4Hble aHTeHHbI
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OQHOBUTKOBAasA UMM MHOTOBUTKOBast paMKa

napameTpbl  OOHOBWUTKOBbLIX  PaMOK  UMEILUMNX
nepumeTp, OQVHaKOBbIN c nepumMeTpom
MHOFOBUTKOBbLIX paMoK. [oOGpOTHOCTb KOHAEeHcaTopa
HaCTPOWNKM ObINO BbICTaBNeHa paBHOW GECKOHEYHOCTU
n 1000. Bo BpemMsi pacyeTa ObIIO NPUHATO, YTO 3TU
aHTEHHbI pacrnonoXeHbl B CBOBOAHOM NPOCTpPaHCTBE.
[na pacyeta napameTpoB 3 U 4 BUTKOBOW MarHUTHON
paMO4YHOM aHTEHHbl ObIM MCNONb30BaHbl  hannbl
aHTeHH, cocTaBneHHble W. T[oHuyapeHko, DL2KQ-
EU1TT, n Haxogdawumecs Ha ero cante [6]. ®annbl ons
1 1 2 BUTKOBOW paMOYHON aHTEHHbI BbINM cocTaBreHbl
MHOW. PesynbTaTbl pac4eToB cBeeHbI B Tabn. 5.

Kak BMOHO w3 aToM Tabnuupbl, yBEnM4eHMe 4ucna
BUTKOB PaMO4YHOWM aHTEHHbl AaeT npourpbiw B 7,8-dB
ON9 paMKuM U3 OBYX BWUTKOB, UMM MO LIKane S- MeTpa
TpaHcuBepa 3TO HemHoro Gombwe 1 Ganna. [pu
XOPOLLUEM MPOXOXAEHWUN ITOT MPOUIPLILL B YCUITEHWUU
Oyoetr manosameTteH. [ns paMkum M3 Tpex BUTKOB
npouvrpbiw coctaensaet 10-dB unu no wkane S- meTtpa
TpaHcuBepa 370 4yTb 6onbwe 1,5 6anna. U gns aton
paMKu MpU  XOPOLUEM MNPOXOXAEHUN MPOUrPLIL B
ycuneHmn Toxe Oypetr manosameTeH. OpgHako ansi
paMKM K3 4eTblpex BWUTKOB MNPOUIPbIL B YCUIEHWU
coctaBnseT yxe 12-dB, unm 2 Ganna no wkane S-
MeTpa TpaHcuBepa. A 3TO yXKe MOXET ckasaTbCs Ha
pabote B 3dgwupe. OOpaTuTe BHUMAHWE, YTO YeEM
ONMHHEe paMka, TeEM MeHblue BnvseT A0OpPOTHOCTb
KoHAeHcaTopa Ha ee paboTy. OT0 CBA3aHO BO MEPBbIX
C yBenuMyeHMem MoTepb B MOMOTHE aHTEHHbl, a BO
BTOPbIX, C POCTOM COMPOTUBMEHUSA  WU3MYyYEHUS
AHTEHHbI.

[MpakTnyeckass KOHCTPYKUMS MHOFOBUTKOBOW pPaMKu
CrNoXHee, YeM OAHOBUTKOBOW. [lo  HekoTopbIM
npuyvHam, cornacoBaHnMe MHOrOBUTKOBOW MarHMTHOW

PaMOYHOW aHTEeHHbl C KoakcuanbHblM  Kabenem
COMpsXXeHo €  BOoNblMMKU  CAOXKHOCTAMW,  YeMm
OOHOBWUTKOBOW, 4TO ewe OGonee ymeHblaeT
3(PPEKTMBHOCTb  MCMOMb30BaHNS  MHOTOBUTKOBbIX
PaMOYHbIX aHTEeHH. CnpaseanmeocTtu paau
HeobxoAMMO OTMETWUTb, YTO MpU  yBENUYEHUN
paccTosiHua  Mexgy  BMTKaMM  MHOFOBWUTKOBOW
PaMOYHOV  a@HTeHHbl  npoucxoguT  HebornbLioe
yBENUYEHNEe YCUIEHWs 3TOM aHTEeHHbl, OAHaKo,
BO3pacTalT CIOXHOCTU MNpU  ee  NPakTU4EeCKoM
N3roTOBMEHUN. YBENUUUTCHA YCUNEHWE paMKu Mpu

NCMONb30BaHWN B €e KOHCTPYKLUK NpoBoaa 60nbLioro
AvameTpa. Ho Bce Xe, HeCMOTpA Ha HegoCTaTKu
MHOrOBUTKOBbIX PaMoK, Npu AeduumTte MecTa, OHU
BMnofHe MoryT ObiTb MCNOMb30BaHbl. MOW B3rMsA,
CMOXHOCTW, BO3HMKaKOLME NpU  WU3rOTOBMEHUUN 1
YCTaHOBKE  MHOTOBWUTKOBBIX  PaMOYHBbIX  @HTEHH,
MpeBbIAT NpeuMyliecTsa B BbIUMPbILLE MeCTa,
KOTOpble 3TWU aHTeHHbl MOryT Aatb. [1loaToMy B 3TOWM
KHUre MHOFOBUTKOBbIE pamoyHble aHTEeHHbI
paccmaTpuBaTbCs He ByayT.

Fpuropos WU. H. (RK3ZK)
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OHHOBMTKOBaH Unn MHOroBUTKOBas pamMka

Ta6bnuua 5 CpaBHWUTENbHbIE NAapaMeTpbl PAMOYHbIX aHTEHH

EmkocTb
KoHAeHcaTopa
05151 HACTPOWKN
Ha vacToTy 3,8-
Mly, nd

OnuncaHue
pamku/ BUA
paMKm

MNepumeTp
paMKku, m

Ycunenune
aHTeHHbl, dBi, *

Bbinrpbiw
OJHOBUTKOBOM
pamMKku no
CpaBHEHUIO C
MHOIOBUTKOBOW,
dB, *%

CHwXeHne ycunenus
B aHTEHHE C
peanbHbIM
KoHaeHcaTopom, dB

1 BUTOK, | 390
KkBagpat co
CTOpoHamu 1,2

meTpa

4,8

-22,0/-23,7 -

-1,7

2 BUTKa, | 81
KBagpaT co
cTopoHamu 1,2
MeTpa

9,6

-20,5/-22,0

7178 -1,5

1 BuTOK, | 120
KBagpat co
cTopoHamu 2,4

meTpa

-13,5/-14,7

-1,2

3 BUTKa, | 18,7
KBagpat co
cTopoHamu 1,2

meTpa

14,4

-18,8 /-20,15

10/10,6 -1,35

1 BUTOK, | 75
KkBagpaT co
cTopoHamu 3,6
mMeTpa

-8,8/-9,9

-1.1

4 BUTKa, | 14,5
KBagpar co
cTopoHamu 1,2

MeTpa

19,2

-17,25/-18,4

11,85/12,1 -1.15

1 BUTOK, | 50
KBagpat co
cTopoHamu 4,8
MeTpa

-5,4/-6,3

* YucnuTenb nokasbiBaeT YCUITEHWE paMKM C KOHOEHCATOpOM C BeckoHeYHoW LOBGPOTHOCTLIO, 3HaMeHaTerb
NnokasblBaeT YCUITEHNE paMKM NPW UCMONb30BaHMUN B HEWN KOHAEeHcaTopa ¢ Aob6poTHOCTLI0 pasHon 1000.
** B yicnuTene nokasaH BbIMIPbIW YCUIIEHWS MNPU MCMONb30BaHUM B MarHUTHOW paMKu KOHAeHcaTopa C

6eckoHeYHon

D,OGpOTHOCTbIO a B 3HaMeHaTelie [MoKa3aH

BbIUIPbILWL yCUINEHUA  Npu UCNOoJNb3OBaHNMN B

MarHMTHOW paMKu KOHAeHcaTopa ¢ ob6poTHoCTbio paBHom 1000.

KoHpeHcaTopbl MarHUTHOW pamMOYHOWM
AHTEHHbI

Wtak, paboTta MarHWUTHOMW pPaMOYHOW  aHTEHHbI
3HauUTENbHO 3aBUCUT OT WCMOMb3yeMoro Ans ee
MoCTpoeHnst martepuana. B KOHCTPyKUMM aHTEHHbI
HeobxoamMmo ncnonb3oBaTb nepeMeHHble
KOHOEHcaTopbl, MMEILWME BbICOKYIO A0OPOTHOCTL. 3TO
BakyyMHble KOHOEHCAaTOpbl M  KOHAEHCAaTopbl, He
UMetoLLMe MPUKUMHBIX U CKOMb3ALLUX KOHTAKTOB,

ﬂepe.qalou.wle MarHUTHble paMO4Hbl€e aHTEeHHbI
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Hanpumep, Tuna «b6aboykay. [ns paboTbl MarHUTHON
paMkn  Ha  HeBOMbLMX  MOLYHOCTAX  MOXHO
ncnonb3oBaTtb  ABYXCEKLUMOHHbIN KOHAEHcaTop, B
KOTOPOM K paMKe MNOAKIOYEHbI TONbKO CTATOPHbIE
(HenoaBwxHble) nNNacTvHbl. He cnegyeT NpUMEHATb
KOHAeHcaTopbl C TBepAbIM AUANEKTPUKOM WU3-3a KX
HWU3KON OOOPOTHOCTW, KOTOpas K TOMY e HauuHaet
pes3ko nagaTb C YBENMYEHMEM BbICOKOYACTOTHOMO
HanpsKeHUs Ha Kepammnyeckom KOHAeHcaTope.

Fpuropos WU. H. (RK3ZK)
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Mpn pacyeTe napameTpoB pamkM, B KOTOPON
ncnonb3yeTtcs KayeCTBEHHbIN BO34YLUHbIN
KOHOEHCcaTop, MOXHO TMPUHATb, YTO OH UKMeeT
[obpoTHocTe paBHyto  1000. Ecnn nepemeHHbIn
KOHOEHcaTop MMeeT MfoXMe KOHTaKTbl poTopa WU
OKWUCIIEHHbIE MNNACTUHbI, TO ero JOoOpOoTHOCTL Oyaer
yxe ropasgo Hwke 1000. Ecnm ¢ nnoxmmm kOHTakTamm
poTopa B CMapeHHOM KOHOEeHcaTtope MepemMeHHON
€MKOCTU MOXHO 6O0pOoTbCsi, MOAKMIOYMB K paMke
TONbKO CTaTOpHble CEeKuMW, TO C OKWUCIIOM Ha
nnacTMHax yxe Hu4Yero nogenatb Hemnb3s. B aTom
crlyyae BO3MOXHO WCMOMb30BaHWE CaMOAESbHbIX
nepeMeHHbIX KOHAEHCATOpOB c BO34YLUHbLIM
ON3NEeKTPUKOM. Cpeau pagvontobutenen
pacnpocTpaHeHsb! camogerbHble KOHAEHcaTopbI
TPOMOOHHOIrO TuMa, [AWCKOBbIE KOHAEHCATopbl U
KoHOeHcaTopbl Tuna  «baGouka». PaccmoTpum
YMPOLLEHHYIO KOHCTPYKLMIO KaXdoro WX 3TuX TUMOB
KOHOEHCaTOpOB.

KoHgeHcaTopbl TPOMOOHHOMO TMna Hanbonee CroXxHbl
B MEXaHW4YeCKOM BbINOSIHEHUN, HO N OHU MOTYT ObITb
M3roToBnNeHbl B nobutenbcknx  ycriosusx. B
KOHOoeHcaTopax TPOMOOHHOrO TunNa B MeAHYH
OTMONMMPOBAHHY0 BHYTpM TpyOKy BXxoauMT Jpyras
TpyOKa, MeHblLero gnameTtpa. EMKocTb mexay atumum
TpyOkamMm UM CcOCTaBnsieT €MKOCTb TPOMOOHHOro
KoHgeHcaTtopa. [ns yxoga OT  Tpywwmxcs  umm
MPWKUMHBIX KOHTaKTOB, KaK MpaBuIio, WCMNOMb3ylT
OeckOHTaKTHble TPOMOOHHbIE KOHAeHcaTopbl. Puc. 7
nokasbiBaeT YMPOLLIEHHYIO KOHCTPYKLUIO
BeckoHTaKTHOro TPOMBOHHOro KoHAeHcatopa. [ns
3TOr0 K KOHLUAM MarHUTHOW aHTeHHbl 1 npunavBaloT
OBe Tpybkun Gonblioro agnameTpa 2. Tpybka MeHbLUero
anametpa 3 crmbaetcsa Gykson [, ycTtaHaBnuBaeTcs
Ha AM3NeKTpuyeckylo nnowiaaky 4 v nepemeLlaetcs
no BUHTY 5 OTHOCUTENBHO TPYOkM OBonbLuero
OnameTtpa. B  pesynbtate aTOro  nmpowucxoaut
yBENUYEHNE UMW YMEHbLLIEHNE €MKOCTU TPOMOOHHOIO
KoHgeHcatopa. KongeHcatopbl TPOMOOHHOIO Tuna, B
3aBMCMMOCTM OT MX KOHCTPYKLUMKW, MOryT obecneyuntb
emkocTb o 100 nukodpapag M TOYHYHO HaCTPOWKY
KOHOeHcaTopa Ha HeobOXoAMMYK €MKOCTb, 4TO
obecneunt paboTy MarHMTHOW PaMOYHOW @HTEHHbI B
HECKONbKMX COCeaHUX mMobUTensCckMx AnanasoHax.
Hepoctatkom TpOMOOHHOro koHAeHcaTopa sBRsieTcs
CNOXHOCTb €ro U3roToBMEHMS.

KoHOeHcaTopbl OMCKOBOrO Tuna SBASKOTCA O4YeHb
MPOCTbIMX MO KOHCTPYKUMM WU ferko MoryT ObiTb
BbINOSHEHBI pagvonobuTtenem, obrnagaroLmm
HeboNbLLIMM OMbITOM B MexaHu4yeckmx paboTtax. B
KOHOeHcaTopax  AOWCKOBOrO  Tvna  OAWH  OUCK
nepemMeLLaeTcs OTHOCUTENbHO Apyroro. EMKoCTb 3Tnx
OUCKOB  Opyr OTHOCUTENbHO Apyra CcocCTaBnsieT
€MKOCTb  AWCKOBOro  koHgeHcatopa. Puec. 8
NnokasblBaeT YMNPOLUEHHYH KOHCTPYKLMIO OUCKOBOro
KoHOeHcaTtopa. [Ona  M3roToBneHWss  OUCKOBOro
KOHOeHcaTopa K KOHUAM MarHUTHOM  pamMO4vHOM
aHTeHHbl 1 NpynanBaloT HEMOABWXHbLIN ANCK 2.

I'Iepe.qalou.me MarHUTHble paMO4Hble aHTEeHHbI
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Pucynok 7

PucyHok 7 YnpouieHHas KOHCTPYKUMS TPOMBOHHOro
KoHAeHcaTopa

MoaBwXHbIN ANCK 3, OOMHAKOBbLIN NO pa3mMepam C
HenoaBWXHbIM OUCKOM, nepemeLlaercs
OTHOCUTENbHO HEMNOABMXHOIO Aucka Mpyv MOMOLLN
BUHTA 4 ¥ ramku 5, nNpuUNasiHHOM K OPYromy KOHLY
MarHUTHOW aHTeHHbl. lMpyxuHa 6 Mexay NOABMXKHbLIM
OUCKOM M ramkon 5 cnyxut aAng  ynydweHus
3MEKTPUYECKOTO KOHTaKTa MOABWXKHOIO Aucka W
MarHMTHOW aHTeHHbl. KoHaeHcaTopbl AMCKOBOrO TMMa,
B 3aBUMCUMOCTU OT BENNYMHbI [OUCKOB, MoryT
obecneuntb emkocTb Ao 50 n Gonee nukodapag u
TOYHYIO HaCTPOMKY KOHAeHcaTopa Ha Heobxoaumyto
€MKOCTb, 4TO obecneynT paboTy MarHUTHON paMOYHON
aHTEeHHbl B HECKONbKMX COCedHUX mobUTenbCKMx
AuanasoHax. HegoctaTkoM OWCKOBOro KoHAeHcaTtopa
SBNSIETCA Hanuume TPYLLEerocsl KOHTaKTa, YTO MOXeT
CNYXWUTb MPUYUHOW  YBENWYEHMS  COMPOTMBIIEHMS
noTtepb B MarHUTHON paMOYHOW aHTEHHE.

Fpuropos WU. H. (RK3ZK)
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PucyHok 8
PucyHok 8 YnpouleHHas KOHCTPYKUMS OUCKOBOro
KoHOeHcaTopa

[Ona ycTpaHeHMs TPYLLErocs KOHTakTa WCMNofb3ykT
KoHAeHcaTopbl Tuna «baboyka». Puc. 9 nokasbiBaeT
YMNPOLLEHHYH0  KOHCTPYKUMIO  paguoriobuTernbCKoro
KoHOeHcaTopa Tuna «b6abouyka». B koHOeHcaTopax
TMNa «o6abouyka» MCNonNb3yrTCA ABe HenogBuXXHble
NNacTuHbl, OTHOCUTENIbHO KOTOpPbIX nepemMellaeTcd
OoaHa noaBuXxXHad nracTuHa, CBOUM BNOOM
HanoMuHawwas Kpbiibss 6aboyky, OTKyaa U Mnowso
3TO HasBaHuMe. EMKOCTb HenoaBWXKHbIX MNNAcTUH Ha
NoABWXKHYI0 006pa3ytoT eMKOCTb 3TOro KoHAeHcaTopa.
[lns n3rotoBneHns caMoAenbHOro KoHaeHcaTopa Tmna

«baboukay, bepeTtcs nnata n3 TOMNCTOro
¢OonbrMpoBaHHOIO CTEKMNOTeKcTonMTa 1, Ha Hewn
neyatHbiIM MeTOAOM  M3roTaBAMBAKOT  MMAACTUHBI

KoHOeHcaTopa 2, 9TW nNnacTvHbl NpUNamBalrT K
MarHuTHon aHTeHHe 3. Potop 4 mMoxeT ObITb
M3roToBrneH mM3 (OnbrMpoBaHHOIO CTEKINOTEKCTONMTa
Unu M3 MegHowm nnactuHbl. PoTop ycTtaHaBnuBaloT Ha
ocb 5. KoHpgeHcatopbl Tuna «6abouyka», B
3aBMCUMOCTM OT BENWUYMHbBI NNAcTWH U 3a30pa Mexay
HuMK, MoryT obecneuntb emkocTb o 50 u Gonee
nMkodapag U TOYHYK HACTPOWKY KOHAEHcaTopa Ha

HeOOXOOMMYKD €eMKOCTb, 4TO obecneunT paboTty
MarHATHOM  paMO4YHOW aHTEHHbl B  HECKOSbKUX
coceHNX NBUTENbCKUX AuanasoHax. HepgoctaTkowm
3TOrOo TMna KoHAeHcaTopa ABMAOTCA ero
OTHOCUTENbHO GonbliMe pasmepbl U CHOXHOCTb
M3roTOBIEHUS.

I'Iepe.qalou.wle MarHnTHble paMOY4Hble aHTeHHbI
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PucyHok 9

PucyHok. 9 VYnpolleHHas KOHCTPYKUMS [OUCKOBOro
KoHgeHcaTopa Tuna «6aboykar

lMNpn ycTtaHOBKE MarHUTHOW pPaMOYHOW AHTEHHbI
cnegyetr obpatutb BHMMaHMe Ha TO, 4TO Obl
napasvTtHass €eMKOCTb KOHAEeHcaTopa HacCTPOWKM Ha
3eMMl UM Apyrme nocTopoHHMEe npeameTbl bbina
MWUHUManbHON.

NMonoTHO MarHUTHOM PaMOYHOW aHTEeHHbI

Ona Ttoro, 4tobbl MarHUTHas pamoyHasi aHTEeHHa
pabotana ¢ Bbicokum KI[, BenuumMHa conpoTmBneHus
noTepb B MOMOTHE MAarHUTHOW aHTEHHbl AOIMKHA ObIThb
CpaBHMMa WNWM  MEHbLlEe YeM  COMNpoTUBIEHME
n3ny4yeHnss aHTeHHbl. OObLIMHO Takoe BO3MOXHO
TONbKO ANS MarHUTHbIX aHTEHH BbINOMHEHHbIX U3
MeOHbIX NOMMPOBaHHbIX TPyOOK ANnd AuanasoHOB
yactoT Bblwe 14-Mlu. [Ona  Opyrmx  HDKHUX
AVanasoHoOB MOSMIOTHO  aHTEHHbl  BbLIMOMHAT U3
TONCTOr0 nNpoBOAa, KOTOpbIM obragaeT AOBOMLHO
CYLLECTBEHHbIM  COMPOTMBMEHWEM  MOTepb,  YTO
NPUMBOAUT K CHWKEHWU0 addekTMBHOCTN paboThbl
MarHWTHbIX pamok. OpHako, HEeCMOTpsA Ha 37O, Ha
npakTuke MarHUTHbIe aHTEHHbI ycneLwHo
ucnonb3ylotcs  Anss paboTbl M Ha  HWDKHKX
nodUTenbCKNX auanasoHax. JTO CBA3aHO C TeM, YTO
OpYyrme yKOpOYeHHble aHTeHHbl TaM paboTaloT elle
XyXe, YeM MarHWTHble PaMOUHbIE aHTEHHbI.

PacnonoxeHne MarHUTHOM aHTEHHbl AO0MKHO ObITb
Takum, 4YTOObl ee napasuTHas €MKOCTb Ha 3eMIlo U
NOCTOPOHHME NpeaMeTbl Gbina MUHUMATbHOMN.

Fpuropos WU. H. (RK3ZK)
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aneMHble MarHUTHble PaMKun

KoHeuHO, ecnn MarHutHas pamoyvHasi aHTEeHHa
paboTaeT TONMbkO Ha mnpuem, ocobbix npobnem c
BoicokuMm Kl ee paboTbl HeT. [na Takmx pamok
BMOSIHE MOXHO WCMOfb30BaTb KOHAEHcaTopbl C
TBEPAbIM  OMBNEKTPUKOM WM BO3QyLIHble  C
TPyWMMUCA KOHTakTamu. [puemHble pamMKm 4acto
TOXe [OenalT MHOrOBUTKOBbIMKM, YTO MO3BOMSIET
YMEHbLINTL UX mn3ndeckme pasmepbl. [ns nonotHa
NPUEMHON PaMOYHOM aHTEHHbl MOXHO MCMNONb30BaTb
OTHOCUTENbHO TOHKWMIA NpoBod. Ho ans nepepatowmx
aHTEeHH Takoe npakTudeckoe BbINONHEHNe
HenpmMemMnemMo, MOCKOSIbKY MOYTUM BCA  MOLLHOCTb
nepegaryuvka B 3TOM Criyyae nouaeT Ha HarpeB paMKu.

OnneTka KoakcuanbHOro Kabensi B
NONMOTHE MAarHUTHOM PaMOYHOW aHTEHHbI

MoxHO npounTatb pekoMeHAaLmMm no UCNonb30BaHUIO
B MOMOTHE MarHUTHON paMKu ONMETKU KoaKCuanbHOro
kabena BMeCTO MeaHOW TPyOKM wnn  TOMCTOro
nposogja. OpHako, cnegyet BeCbMa OCTOPOXHO
ncnomnb3oBaTb KoakcuamnbHbIA  Kabenb, MOKPbIThIN
nnacTUKoBOn obornoykom ans N3roToBreHUs
MarHWTHbIX PaMOyYHbIX aHTeHH. OcobeHHo 3To
OTHOCWUTCS K KOakcuarnbHbIM Kabensm,  MOKPbITbIM
YepHoM  nnacTukoBon  obonoudkon. B yepHom
nnacTMkoBonm 06OMoYke  KoakcuanbHOro  Kabens
COOEPXUTCA Ccaxa. JTO CAenaHo chneuuwanbHo, Ans
nornowieHms obpaTHOM BOMHbI MpOTeKawLwen no
BHELLUHEN CTOpOHE OMNMeTKM KoakcuanbHOro kabens.
Ona  koakcuanbHoro kabensi, paboTtawowero B
KayecTBe hmaepa, aTO ABMSETCA LEHHbIM CBOMCTBOM,
HO MPMW UCMONb30BaHMN TAKOIO KOoakcuanbHOro kabens
B KayecTBe MNOMOTHA MarHUTHOW aHTEHHbI, 3TO
NpvMBOAWT K TOMY, YTO Takas aHTeHHa OyaeT MmeTb
Hu3kui KMNO npy paboTte Ha nepegavy.

OpHako, M3 Takoro KoakcuanbHoro kabens, nmetoLlero
obonouky c caxewn, BMOSIHE MOXHO BbINOMHATb
NnonHopasmepHble aHTeHHbl KOPOTKMX BOJSIH, Kak 00
3aTOM ObINO HanucaHo B nuTepaType [7]. [eno B Tom,
yTOo NnosIHopa3mepHbie aHTEHHBbI nmetT
COMNPOTMBMEHME U3NYYEHNE HaxoasLeecs B npegenax
50-100-Om, n Te Heckonbko OM COMPOTUBIEHUS
notepb, 4To A006aBMT BO BXOAHOE COMPOTUBIIEHME
aHTEHHbI «caxxHasi» oborioyka KoakcuanbHoro kabens
He oTpasaTcs 3HauuTenbHo Ha Kl aTux aHTeHH.

Ewe oavH daktop, nNpuMBOASAWMA K YBENUYEHUIO
notepb B oboOnoyke  KoakcuManbHOro  kabens,
3aknyaeTcs B TOM, YTO MO MOMOTHY MarHUTHOM
paMKu MpOTEKalOT 3HAYUTENbHbIE BbICOKOYaCTOTHbIE
TOKM, OOMbLUME MO BENUYMHE TOKOB NPOTEKAKLMX MO
MOSOTHY NOSTHOPa3MEPHON aHTEHHbI, MPU TOW e

I'Iepe,qalou.wle MarHUTHble PpaMO4Hbl€ aHTeHHbI

http://www.antentop.bel.ru/  mirror: www.antentop.boom.ru

OnneTka KoakcuanbHOro Kabensi B nonoTHe
MarHUTHOW PaMOYHOMN aHTEHHbI

n3rny4yaemom en MOLJHOCTU, YTO U Y MarHUTHOW
pPaMO4YHOM aHTeHHbl. BO MHOMMX AManekTpukax notepu
BO3pacTalT He NponopLMoHansHO pocty
HanpsaXeHHOCTK nond, a WUMerT KBagpaTUu4Hyro
3aBMCUMOCTb. JTO eLle Bonee yBenmymMBaeT 3HaYeHve
CONPOTMBMEHNA MOTEPb AN MarHUTHOM paMOYHON
aHTeHHbl BbINOMIHEHHOW W3 KoakcuanbHOro kabens,
MOKPbITOrO NNAaCTUKOBOW OBONOYKON.

OnpegeneHuve notepb B NIaCTUKOBOMN
obonouke KoakcuanbHOro kabens Ha
OCHOBE U3MEHEHUA HanpsXXeHUsi Ha
KOHAEHCcaTope MarHUTHOM paMKu

HecmoTpa Ha onucaHHble Bbllle  HEOOCTaTKu
KOaKcuarbHbIX Kabenemn, MnOKpbITbIX MNACTUKOBLIMU
0bonoykammn, OHM MPOAOSKAT UCMNONb30BaTbCA ANs
N3roTOBMNEHUS NHOOUTENLCKUX MarHUTHbIX PaMOYHbIX
aHTeHH. OpgHako, nepea W3roToBMEHMEM MarHUTHOW
aHTEHHbl C MOMIOTHOM W3  KOaKcuanbHOro Kabens
enaTtenbHo ybeaunTbCes, yTO obonoyka
KoakcnanbHoro kabenss He BHOCUT [OMOJTHUTENbHbIX
noTepb B MOJMIOTHO aHTEHHbI. B npoTMBHOM cnydae aTy
obonouyky Heobxogumo cHATb. PaccmoTpum, Kak
MOXHO NpPaKTUYEeCKn OnpeaennTb CTeneHb MNoTepb,
BHOCMMbIX B paboTy MarHMTHOW PaMOYHOW aHTEHHbI
NnacTUKOBOW 00ONOYKOM KoakcmanbHOro kabens.

IOna storo obpatumca k puc. 10. 3TOT pPUCYHOK
nokasbiBaeT TEOPETUYECKYIO 3aBUCUMOCTb
HanpshKeHUs Ha KOHAEHCAaTope MarHUTHOW pamMOYHON
a@HTEHHbl (KOHEYHO, HACTPOEHHOW B pPEe30HaHC) OT
ONWHBI @aHTEHHbI BblpaXXeHHOW B AnunHax BOmH (A) ans
MarHWTHbIX @HTEHH, BbIMOMHEHHbLIX W3  Pa3HOro
MaTepuwana, npv nNogBOoAUMON MOLLHOCTU K aHTEHHe
paBHou 5 BaTT. VI3 3TOrOo pucyHka BMAHO, YTO Yem
MEHbLLUE COMPOTUBMEHUE MOTEPb B aHTEHHE, TeMm
CUNMbHEE  CMELleH MaKCUMyM  HanpsbkeHWst  Ha
KOHOeHcaTope MarHUTHOM pPaMOYHOW aHTEHHbl B
CTOPOHY HU3KMX YacToT. OTOT 3PdEKT NOHATEH M Obin
pasobpaH Bbilwe. YeM MeHblUe COnNpoTUBMEHME
notepb B paMKe, TeM MeHbLle €€ KPUTUYECKUI
nepymeTp, MpuM KOTOPOM COMPOTUBIIEHUE WU3NYyYEHUsI
HauyMHaeT npeBbIlWAaTb CONPOTUBMEHME MOTepb, M,
cnefoBaTtenbHO, TeM MpU  MeHbLIeEM nepumeTpe,
BblpaX€HHOM B AfMHaxX  BOSH,  Ha4dMHaeTcs
yMeHbLUEeHNe JOOPOTHOCTU paMKWM, U Kak creacteue
3TOro, YMEHbLUEHUE HAMPSPKEHWsI Ha KOHAeHcaTope
pamKu.

M3 3TOro pmvcyHka BMAEH MPOCTON Cnocob namepeHusi
noTepb BHOCKMMbIX 0DOMOYKON KOaKCuanbHOro kabensi
B aHTeHHy. [Ina 3TOro M3MepsaT HanpskeHue Ha
KOHAEHCATOpe MarHUTHOW aHTEHHbI, MONOTHO KOTOPOM
BbINOMHEHO M3 KoakcuarnbHOro kabens B NnacTUKOBOW
000noYKe, Ha pasHbIX YacTOTax ee HacTPOMKK, 3aTeM

Fpuropos WU. H. (RK3ZK)
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HEI‘IFIﬂIEIIHE HA KOHOEHCATOpE,
BONbT

OnneTka KoakcuanbHOro Kabensi B nonoTHe
MarHUTHOW PaMOYHOMN aHTEHHbI
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PucyHok 10 3aBUCMMOCTb HanpshKeHUs Ha KOHAeHcaTope HacTPOEHHOW B Pe30HaHC MarHUTHOM aHTEHHbl OT

nepnMeTpa aHTEHHbI

obonouky CHUMaIOT, " CHOBa n3mMepsoT
BbICOKOYACTOTHOE HanpshkeHMe Ha KoHOeHcaTope
MarHATHOM aHTeHHbl Ha Tex e 4acToTax ee
HaCTPOWKN. Ecnn rpadomnk pacnpegeneHus

HanpsKEHUS CYLLLECTBEHHO U3MEHUIICS, U COBUHYJIICS B
CTOPOHY HW3KMX YacTOT, 3Ha4YuT, B STOM Ccrydae
nnactukoBasi obonioyka BHOCMT noTepu B paboTty
AHTEHHbI.

MpoBeast N3MepeHns Mo 3TON METOOUKE TakkKe MOXHO
KayeCTBEHHO cyauTb 06 obwem CconpoTUBEHUN
noTepb B MarHUTHOW pamMOYHOW aHTeHHe. MarHuTHble
aHTEHHbI, VMEOLLME Manoe COMPOTUBIEHME MNOTEPb,

nveroT YyeTko BblpaXk€HHbIM MaKcUMyM
BbICOKOYACTOTHOIO  HanpshkeHusl, C yBerMYeHeEM
COMPOTUBIIEHNS noTepb aTa 3aBUCKMMOCTb
crnaxueBaeTcs, W y pamok C  Gonbluum
COMPOTUBIIEHNEM noTepb, HanpsbkeHue Ha
KOHOEHcaTope 3aBMCUT OT 4acToThl MOYTM MO

NYHeNnHOMy 3akoHy. [lononHuTensHoe ConpoTuBeHne
noTepb B MarHUTHYIO PaMOYHYK aHTEHHY, MOMOTHO
KOTOPOW BBINOMHEHO M3 ONMETKU KoaKCuaribHOro
kabensi, MOXeT BHOCUTb KOHAEHCATOp HaCTPOWKM
AaHTEHHbI.

O6paTtute BHMMaHWe Ha TO, YTO ANeKTpuYeckas anmHa
MOMOTHA aHTEHHbI, BbINOMIHEHHOW W3 KOAKCUanbHOro
kabensa nokpbITOro 0605I04KON HEMHOTO BorbLUE, YEM
Mepepatowme MarHMTHbIE PaMOYHbI€ aHTEHHbI
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aons kabens ©6e3 nnactukoBol obonodkn. OpaHako,
MOCKOMbKY Mbl MPOBOAMM Ka4YeCTBEHHbLIE W3MeEpPEHMS
noTepb, BHOCUMbIX MracTUKoBoW 06onoYkon B paboTy
MarHATHOM paMKW, Ha TOYHOCTb W3MEpPEHUs I3TO
CYLLLECTBEHHO He BnusieT.

M3amepeHre HanpsKeHnss Ha KoHO4eHcaTope MarHUTHOMN
PaMOYHOW aHTEHHbl COMPSXKEHO C PSAOM TPYAHOCTEN
4YMCTO MpPaKTUYECKOro Xapaktepa, O KoTopbix Oyaer
ckazaHo Hwxe. lMosToMy, ANA onpegeneHus noteps,
BHOCMMbIX B MarHuUTHyl0  pamKky  0BOMNouYKoWn
KoakcmanbHoro kabens, paguoniobutenu ¢ ycnexom
MOryT Ucnonb3oBaTb bonee NpocTon cnocob, KOTopbIN
OyaeT onvcaH B crnegytowem naparpade.

OnpepeneHue noTtepb B NJ1IaCTUKOBOM
o6osoyke KoakcuanbHOro kabens Ha
OCHOBE M3MEHEeHUs1 NOSIoChbl NPOoNyCcKaHus
MarHUTHOM pamMKm

KayecTBEHHO BENMYUHY COMPOTUMBIIEHUS MOTEPb,
BHOCUMbIX 00OMOYKOM KoakcuanbHOro kabenss B
paboTy MarHUTHOW pPaMOYHOMW a@HTEHHbl  MOXHO
onpefenuTb, PYKOBOACTBYSICb W3MEHEHWEM MOnoChl
NponyckaHusi MarHUTHOM paMK/A BbIMNOSTHEHHON U3
KoakcuanbHOro kabensi B MracTUKOBOW M30MNALUK W
0e3 Hee. Puc. 11

Fpuropos WU. H. (RK3ZK)
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MNenoca nponyckaHuA GHTEHHE,

OnneTka KoakcuanbHOro Kabensi B nonoTHe
MarHUTHOW PaMOYHOMN aHTEHHbI
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PucyHok 11

PucyHok 11 3aBucuMoCTb NOMOCHl NPONyCKaHWsi HACTPOEHHOW B PE30HAHC MarHUTHOW aHTEHHbI OT nepumeTpa

aHTEeHHbI

NoKa3blBaET rpacbvn( TeOpeTquCKOVI 3aBUCUMOCTHU
nonocCbl  nponyckaHusa HaCTpOGHHOIZ B pe30HaHC
MarHuTHOM paMO‘-IHOVI AHTEeHHbl OT nepuMmeTpa

AHTEHHbI, BbIPaXXEHHOTO B AnMHax BomfH (A), Ans

MarHWTHbIX ~@HTEHH, BbIMNOMHEHHLIX W3  Pa3HOro
Matepmnana. W3 aTtoro rpadumka BMOHO, 4YTO YeM
MEHbLLE COMPOTMBIIEHWE MNOTEPb B  MarHUTHOW

paMOLIHOIZ aHTeHHe, TeM CculibHee OoTIin4dme B nosrnoce
nponycKkaHuA AHTEHHbI Ha HUWXHUX n BEPXHUX
OnanasoHax ee paboTbl. B mMarHuTHOM pamouyHown
aHTEHHE, MMeoLWeNn HU3KOe COMpOTUMBIIEHME MOTEPD,
BMA 3aBUCUMOCTM MOMOCHI MPONYCKaHUS aHTEHHbl OT
yactoTbl ONM30K K KBagpaTU4YHOW §MHMM, a B
MarHMTHOM aHTeHHe ¢ OonblMM COMPOTMBIIEHNEM
notepb, BuO 3Toro rpadguka OnM30K K OObLIYHOM
NPSMON NMHUMK. JTOT rpaduK TOXE TMOHATEH, YeMm
MEHbLLE COMPOTMBIIEHNE NOTEPb B @HTEHHE, TEM YXE
ee nomnoca nponyckaHusa. OT xapaktepa pocTta
COMPOTUBIEHNSI NOTEPL U COMPOTUBIEHNS U3ITYYEHUS,
a TakKXe OT BeJIM4nHbl NoTepb, NMOCTOAHHO BHOCUMbIX B
pamKy, 1 3aBUCUT BUA 3TOro rpaduka.

OTOT PUCYHOK MOKa3sbiBaeT eLlle OMH NPOCTON Crocob
ONA  KauyeCTBEHHOro  OfnpefeneHns  BenUyuHBbI
COMPOTMBIIEHNS  MOTEPb  BHOCUMBIX  OBONMOYKOM
KoaKcuanbHoro kabens B paboTy MarHUTHON aHTEHHbI.
[ns aTOro M3MepsIoT NOMOCY MPOMYCKaHWs MarHUTHOM
aHTEHHbI, BbINOMHEHHON 13 KoaKcuarnbHoro kabens B

I'Iepe,qalou.wle MarHUTHble PpaMO4Hbl€ aHTeHHbI
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NNacTUKoBoW 0bonoyke, 3aTemM O0DOMOYKY CHMMAIOT, U
CHOBa M3MepSIIOT NOMIOCYy NPOMNYCKaHUs aHTeHHbI. Ecrin
normoca MNpOMyCKaHWs Ha  HWKHUX  AuanasoHax
AHTEHHbl  YMEHbLUMNACh, 3HauMT, oboro4ka
KOakcuManbHOro kabenss BHOCUMT noTtepu B paboTy
MarHuTHOM pamku. o cTeneHn CyxXeHus nonockl
nponyckaHus CyasaT O BeNIMYMHE MOTepb, BHOCUMbIX
obonoykon  koakcmanbHoro kabens B paboty
MarHUTHOW pamku. Mpu npakTu4eckom uccnegoBaHuu
nonocbl MpOMyCKaHWs aHTEHHbl MONe3HO UMETb
TeopeTUyeckn MOCTPOEHHbIM  rpaduk nosocsl
NponyckaHusi MarHUTHOW AHTEHHbl BbIMNONTHEHHON U3
MegHOM TpybkM OMameTpoM paBHOW  OuameTpy
ONMNeTKN KoakcuManbHOro kabend. 3ToT rpadwmk
Mo3BOMNUT CyauTb O MOTEpPsiX BHOCUMbIX B paMKy
nepemMeHHbIM KOHAEHCaToOpoMm n
6rIM3KOpacnonoXeHHbIMM K paMKke npegmMmeTamMu.

BbiBoAbl N0 cnonb3oBaHUIO ANs
NONOTHA MarHUTHbIX PAMOK OMJIETKU
KoaKcuanbHbIX Kabenewu

OKCNepPUMEHTbI, NMPOBEAEHHBIE MHOW C MarHUTHbIMM
aHTEeHHaMW, BbIMNOSTHEHHBIMU n3 pasnuyHbIX
KOaKcmarbHbIX Kabenen B YepHon 000royke, KoTopble
OblNM B MOEM PACMOPSHKEHMM, NOKA3bIBAKOT, YTO 3Ty

Fpuropos WU. H. (RK3ZK)
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0060104Ky BCe Xe xenaTtenbHO CHUMaTb. B npoTtuBHOM
cnyyae po 20-30% OT MOLHOCTM MNOABOAUMOW K
aHTEHHe ynaeT Ha HarpeB 3ToW 000oYKN.

KoakcmanbHble kabenu ¢ 6enor obonoykor B obLuem
crlyyae npakTUYecku Bcerga MOXHO MCnonb3oBaTb B
KOHCTPYKUMAX MarHUTHbIX paMoOK 0e3 CHATUA C HUx
BHELLIHeN nnacTukoBon obonoykn. OpHako, un TyT
HeobxoamMMo cobngaTb OCTOPOXHOCTL. Y MeHs
okasancs kycok 50-OMHOro koakcuaneHoro kabens B
Genon obono4vke C KpacHoOBaTbIM OTTEHKOM, Mapka
aToro kabenss MHe Oblna Heu3BecTHa, 00oOmnoudka
KoToporo B paboTy MarHWTHOW aHTeHHbl BHOCUNA
notepu Gonbluve, Yyem nbas YepHas nnacTUkoBas
obonoyka.

WTtak, MOXHO cgenatb criegylowun BbiBOg MO
NCNONb30BaHUIO KOAKCMarnbHOro kabens mnm npocTto
TONCTOrO0 MNpoBOAa B M30ONAUUM ANSA U3rOTOBMEHUSA
MarHMTHOW paMO4YHOW aHTeHHbl. Hago He noxaneTb
Kycka Takoro KoakcuarnbHOro kabensa u uameputb
noTepu BHOCUMbIE ero 06004KOM B paboTy pamku.

Cxema ans onpegeneHus notepb
BHOCUMbIX ODOJIOUKOM KOaKCuanbHOro
Kabens B MarHUTHYI pamKy

Bbiwe onucblBanochb onpegeneHve napameTpoB
MarHUTHOW  PaMOYHOW  aHTEHHbl MNpU  MOMOLLM
M3MEPEHNSA  BbICOKOYACTOTHONO  HanpsbkeHnsa  Ha
KOHOEHCAaTope  MarHWTHOM  PaMOYHOW  aHTEHHBbI.
OpHako, NpOBECTN Taknue N3MEPEHMUsI, KOTOPbIE MOXHO
obino Obl Has3BaTb KOPPEKTHBIMN, B
pagunontbuTenbCcknx — ycrioBusx He npocto. Bo
nepBbIX, n3mepeHune 6onbLlmnx YPOBHeM
BbICOKOYACTOTHOrO HamMpsiKeHUs CBA3aHO C  PsSOoM
TPYOHOCTEN, KOTOpble He Bcerga ferko pewaemsbl, a
BO BTOPbIX, BO3MOXHO HEKOPPEKTHOE MNOAKMNIYEHME
BbICOKOYACTOTHOrO  BONMbTMETpa K  KOHOEHcaTopy
pamMku, B pe3ynbTaTe KOTOPOro A06POTHOCTb
paMO4YHOM aHTeHHbl MOXEeT 3HauuMTernbHO YnacTb.
MoaTomy obino peLleHo oTkasaTbCs oT
HEenocpeacTBEHHOIO M3MEPEHUSI  HaNpPsXKeHUs1 Ha
KOHOEHCATOpe pPaMO4YHOM aHTEHHbl, a MPOBECTU
KOCBEHHbIE WN3MEpeHus, KoTopble, TeM He MeHee,
NO3BONAT MOCTPOUTbL rpaduKky, MOKa3aHHbIE Ha PUC.
10 n11.

Bo nepsbiX, BMECTO W3MEPEHNS BbICOKOYACTOTHOIO
HanpshkeHus Ha KoHaeHcatope, Obino npou3BeaeHo
N3MepeHne BbICOKOYACTOTHOMO HamnpsbkeHUs Ha vacTtu
MofnoTHa pPaMOYHOM aHTEHHbl. JTO  M3MepeHue
OCYLLECTBUTL ropasfgo  npolle 4Yem  M3MepeHue
BbICOKOYACTOTHOIO HanpshKeHUs Ha KoHAeHcaTope
pamKu, B TO Xe BpeMsl, pesynbTaTbl 3TOro U3MepeHus
afekBaTHbl U3MEPEHWMIO BbICOKOYACTOTHOMO

I'Iepe,qalou.wle MarHUTHble PpaMO4Hbl€ aHTeHHbI
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Cxema ans onpeaeneHns notepb BHOCUMbIX
0060n04KoM KoakcmanbLHOro Kabensi B MarHMTHYO
pamMky

HanpshkeHus Ha KoHgeHcatope. Bo BTOpbIX, MOXHO
noctpoute 3T rpacpmkn (puc. 10 n 11) ocywecTsms
N3MEPEHNE  HaMNPSHKEHHOCTM  3NEKTPOMAarHUTHOro
nosns, cosgaBaemMoro MarHUTHOM PamMOYHOW aHTEHHOW.
B atoM cnyvyae meToamka NpoBeAEHUs WU3MEPEHUN
cywiectBeHHo ynpowaetcs. Cxema, nodcHsoWwas
npoBefeHne 3TUX N3MEPEHUI, NOKa3aHa Ha puc. 12.

PaccmoTtpum 6onee nogpobHO cxeMy U MeTOAMKY
NPOBeAEHUSA KaXAO0ro U3 3TUX N3MEPEHNN.

OnpeneneHne BHOCUMOrO 3aTyXaHuUA
060N0YKMN KoaKCcManbHOro Kkabens npu
NOMOLLM U3MEPEHUS HYaCTU HaNpPsXKeHUA
Ha MarHUTHOW pamMmKe

[Ona oTBoga YacTu HanpsbkeHWss OT  paMKM  Ha
n3MepuTenbHbIM  NpMbOp  Mcnonb3yeTcsa  NeTns
nposoga. NMeTtna moxeT 6biTh BbINOAHEHA M3 NpPoBOAA
anameTpom 1- 2 MUNNMMETpPa, pa3MELLEHHOro Ha
BbiCOTE 2-3 CaHTMMeTpa OT MOSIoTHA pamMku. [OnvHa
NneTnun 3aBUCUT OT YyBCTBUTENBbHOCTU M3MEPUTENBHOMO
npubopa, COMNPOTUBMEHUS pPEe3UCTOpa, BKIOYEHHOrO
nocrnefoBaTeNnbHO C U3MepuTenbHbiM Npubopom (0
pabote 3TOro pesucTopa, npedHa3HayYeHHoro Ans
YBENUYEHUS NMUHENHOCTU NOKa3aHUN U3MepUTENbHOrO
npubopa, HanMcaHo nogpobHo B nutepatype [8]), u
MOLLIHOCTU nepegatyvka. [lpy conpoTUBAEHUN 3TOrO
pesuctopa 30- 50 kOm,  4yBCTBUTENBHOCTU
nameputenbHoro npubopa 100 MKA ¥ MOLLHOCTM
nepegartyuka 1- 5 BatT anuHa netnmM MoxeTt ObiTb B
npegenax 10-20 caHtTumeTpoB. B  pgetektope
XernaTenbHO MCMONb30BaTb repMaHneBble Ouodbl, HO
npv yBENMYEHMM MOLLHOCTU TpaHcuBepa NodouayT U
KpEMHUEBbIE.

Cnegyer 00paTuTb BHMMaHuWe, 4YTO B  3TOM
KOHCTPYKUMM  HeobXoAMMO  UCMONb30BaTb  TOSbKO
BbICOKOKA4YeCTBEHHbIE W3MepPUTENbHbIE CTPENOoYHbIE
npubopbl, B KOTOpbIX OTCyTCTBYeT adpekT camo-

OEeTEeKTUPOBaHMS. B HEeKOTOpbIX cTapbIX
MUKpoamnepmMeTpax BCMEeACTBME  OKUCAMTEMbHbIX
npoLeccos Ha nx BHYTPEHHMX  KOHTaKTax
npucyTcTeyeT aToT HENPUATHLIN adhpekT.
OBHapyxunTb ero MOxHO cnegywowmm obpasom. K
KoHAeHcaTopy MarHUTHOW PaMOYHOW aHTEHHBbI,
KoTopas pabotaeT Ha nepegady, MNOAKMOYalOT

MUKpOaMnepMeTp CHavana OOHMM BbIBOAOM, 3aTeM
BbIBOAbI MUKpoamMnepmeTpa 3amblkaloT, U elle pas
nogkntoyaroT N3MeEPUTENbHbIN npunbop K
kKoHaeHcaTopy. Puc. 13 nosicHaeT npoBegeHne 3Toro
N3MepeHns.

Fpuropos WU. H. (RK3ZK)

17


http://www.antentop.bel.ru/
http://www.antentop.boom.ru/
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30 1500 10- 20 caHTHMeTpOB
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J]h"amenp MArHUTHOW PaMOYHON AHTEHHES 1 MeTp

[nasmeTp NeTny cBASH paBeH
1/5 guaMeTpa MarHHTHOR pasMKK

Cxema ans onpeneneHus notepb BHOCUMBbIX
0060Mn04KoM KoakcmanbLHOro Kabensi B MarHMTHyO
pamky

c1 Konpgewcarop
T cHabme GonBwo
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10- 20 em
DepPUTOBbIE = Aas
KONBLE . BhICOTA 2-3 &M
TpaHchpep
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- - PucyHox 12

PucyHok 12 Cxema ang onpeferneHus napamMeTpoB MarHUTHOW PaMOYHOW aHTEHHbI

Hu B 0gHOM M3 3TUX MOLKIIOYEHUA MUKPOAMMEPMETP
He OOMKeH MokasblBaTb HMKakoro Toka. Ecrnm Bce ke
MUKpoamMnepmeTp nokasbiBaeT TOK, naxe
He3HauWUTemNbHbIN, TO BHYTPU €0 MPOU3OLUIIO
OKMCIEHME KOHTaKTOB, U WCMOJSIb30BaTb €ro B CXeMme
N3MepeHns, nokasaHHom Ha puc. 12 HM B Opyrux

Mepeparolme MarHUTHbIe paMO4Hble aHTEHHbI
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CXemax, roe 3HauuTernbHble BbICOKOYAaCTOTHbIE MOMA
MOryT BO3QEWCTBOBATb Ha WM3MepUTENbHBIA Npubop,
Henb3s. Cxema W3MEpPEeHUsi  BbICOKOYACTOTHOIO
HanpspkeHuss JofmkHa ObiTb  TwWaTenbHO chasHa,
HUKakue “kpyyeHble” coeguHEHNA HedoNnyCTUMBI.
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Cxema ans onpeaeneHns noTepb BHOCUMbIX
0060Mn04KoM KoakcmanbLHOro Kabensi B MarHMTHyO
pamMky

Brisoge
MHHpOAMNEPMETRa

@

PucyHoxk 13

PucyHok 13 OnpepeneHue kadyecTBa MMKpoamnepmeTpa

B kavecTBe pesuctopa R1 gomxeH 6bITb uCNonb3oBaH
TONbKO NMOCTOSHHbIN pesucTop, NPUMEHATb
nepeMeHHbln He cnegyeT. Kak nokasbiBaeT OnMbIT,
HEeKoTopble NepemMeHHble Pe3nCTOpbl MOryT BECTU
cebA B CWMbHbIX  3NEKTPOMArHUTHbIX  MOMAX
abcontoTHO  Henpeackasyemo. BrOKMPOBOYHBIN
koHaeHcatop C1 gomkeH 6bITb BbICOKOTO KavyecTsa.

CobpaB cxemMy W3MEpPEHUs HanpsKeHus Ha 4acTtu
paMO4YHOM aHTEHHbl cornacHo puc. 12, nogknio4varoT
MarHUTHYIO paMKy K nepegatyuky. [ns Bo3OyxaeHus
MarHATHOW  paMKM  MCMONb3YT MNEeTno  CBA3W,
pPacrnonOXEeHHY0  BHM3Y  paMKuM  CMMMETPUYHO
OTHOCUTENBHO Hee. [lnameTp neTnu cBA3n CocTaBnaeT
npumepHo 1/5 4vactb oT gmameTpa pamku. [letns
CBSA3M MOXeT ObITb BbINOMHEHA M3 MEOHOro nposoAa
anameTtpom 1- 2 munnumeTtpa. Netns moxer ObiTb

Mepepalowme MarHUTHbIE paMO4Hble aHTEHHbI
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coeguMHeHa ¢ TpaHCMBEPOM  MpU  MOMOLUU
KOakcmarnbHOro kabensi BOMHOBBLIM COMPOTUBIIEHUEM
50- 75 Om, Ha oa70T Kabenb Ha oba ero koHua
XenatenlbHO  YCTaHOBWUTb MO  BbICOKOYACTOTHOMY
Apoccernto, KoTopble MOryT ObiTb BbINOSIHEHLI B BUAE
10 deppuTOBbLIX KOMeL, TYyro HageTbiX Ha OBONOYKY
KoakcuanbHoro kabens.

FpuropoB WU. H. (RK3ZK)
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NamepeHns nponsBogsaT, pykoBOACTBYSCH CeaytoLen
METONKON.

- YcTaHaBnvBalT TpaHcMBep Ha Hebonbluyto
MOLLIHOCTb, B npegenax 1 BaTTa.

-Mo Bo3moOxHOCTM OGBICTPO NepecTpavBaoT
pamky no BCEM KOPOTKOBOJSTHOBbLIM
nobutenbckMM amanasoHaMm U onpenensitoT
ananasoH paboTbl pamku, rge Habniopaetcd
MakCMMyM  MOKasaHun MUuKpoamnepmeTpa.
Mpn aTOM Ha wWkKane KoHAeHcaTopa CTaBAT
PWUCKK, COOTBETCTBYIOLLME E€r0 HacTPOWKe npu
paboTe paMku Ha pasHbIX Juana3oHax.

- Onpegenue pguana3oH paboTbl pamku, raoe
HabnogaeTca MakcMym nokasaHui npubopa,
yBENUYMBAKOT MOLLUHOCTb TpaHcuBepa OO Tex
nop, noka cTpefka MUKpoamnepmeTpa He
oTknoHntca Ha 80% OT BCcen WKansbl.

- 3ateM, He MeHsia BbIXOOHYKD MOLLHOCTb
TpaHcuBepa, CHUMALOT nokasaHusa npubopa no
OnanasoHaM HacTpOMKM paMKu, U CTpPosAT
rpadumk, aHanornyHeln rpaduky Ha puc. 10.

- Bo Bpemsi cHATUA HanpspkeHWst HA MarHUTHOM
pamMke cpasy onpegenstT KU ee Morocy
nponyckaHus. [Ona  3TOoro  Ha  Kaxgom
ananasoHe paboTbl pamMKy TpaHCMBEP NITaBHO
nepecTpavBaloT BBEPX W BHU3 OT 4acToThl
HacTpomkn pamku. [lonocy nponyckaHus
ONpegensoT MO YMEHbLUEHUIO HanpshKeHus,
nokasbiBaemoro Mwukpoamnepmetpom B 0,7
pa3 OT MakCUMaribHOro HarnpsKeHUs Ha 3TOM

AnanasoHe. Crtposr rpadouk nonocsl
NponyckaHus MarHUTHOW paMKy aHarormyHbIn
Ha puc. 11.

lMocne 3TOro akkypaTHO CHMMAT  MITACTUKOBYHO
ONneTKy C KoakcuarnbHOro kabenst u cHoBa MPOBOAST
ONNCaHHbIE BbIWE W3MEPEHUS!, HE MEHSS MOLLHOCTM
TpaHcuBepa. Ecniv npu 3TOM ypoBeHb HanpspkeHust Ha
MarHUTHOW paMKe yBenuyuicd, a ee nonoca
nponyckaHusi cysunacb, TO MOXHO cKasaTb, 4TO
obonoyka KoakcuanbHOro kabensi BHOCUT MnoTepu B
paboTy aHTeHHbl. Bce un3mepeHus Heobxogumo
NPOM3BOAMTL AOCTATOYHO BbICTPO, YTO Obl U3MEHEHMS
B TemnepaType W BRaxXHOCTU BO3dyxa He oKasanu
3HAYMTENBHOrO BMMAHNUS Ha paboTy MarHUTHOW paMKu
n TpaHcuBepa. [lpy npoBegeHWM  U3MEPEHUN
HeoDOXOAMMO COXpaHsATb MOMNOXEHWe BCEX NpPeaMeTOoB,
OKpYXalLnX  MarHUTHYHO pamKy. TpaHcuBep
HeobXxo4MMO BKIOUYMTb «HA MPOrpPeEB» HE MEHee Yem
3a 4ac nepeg nposegeHneM U3MepPEHUN.

Mo>HO nonbITaTbCa NpPY MOMOLLM OOHON N3 NPOrpamMm
pacyeTta MarHuUTHbIX pamok onpenenutb
3KBMBANEHTHbIN OMaMeTp NPOBOAHMKA KOAKCMarbHOro
kabens B obonouyke. Npn Monx pacyeTax nonyyanocs,

I'Iepe.qalou.me MarHUTHble paMO4Hble aHTEeHHbI
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Cxema ans onpeaeneHns notepb BHOCUMbIX
0060n04KoM KoakcmanbLHOro Kabensi B MarHMTHYO
pamMky

4YTO KOaKcuarnbHbI Kabenb B NIIacTUKOBOW 060mnoYke ¢
noTepsiMM WMMEET 3KBUBANEHTHbLIN AnameTp B 2- 3
pa3a MeHblle 4YeM Takoln >xe kabenb, Ho 0e3
060mn0o4kn. MiHbIMK crnoBamu, ecrniv B MarHUTHOW paMke
ncnonb3oBaTb KOaKCMarbHbI kabenb 6e3
NMacTUKOBOM YepHOM 0B0MN0YKKN, TO MOXHO MPUHSTL B
pacyeTtax, 4TO [OuMaMeTp npoBoAda, M3 KOTOpPOro
BbINOSIHEHA paMKa COOTBETCTBYET AMaMETPy 3TOro
kabensa. Ho ecnu xe ucnonb3yeTcs KoakcuanbHbIN
kabenb B 0060MOYKe, TO MOXHO CcKasaTb, 4TO
3KBMBANEHTHbI OuMaMeTp npoBoda, W3 KOTOPOro
BbIMONIHEHA paMKa, B 2- 3 pas3a MeHblle auameTpa
3TOro KoakcuarnbHoro kabens.

[daHHaa meToguKa onpegeneHnst Notepb, BHOCUMBbIX
obonoukon  KoakcuManbHOro kabena B paboty
MarHUTHOM  paMKu, WUMeeT psag  OrpaHUYeHun,
BCNeACTBME KOTOPbLIX MpU MPOBEAEHUN W3MEPEHUN
MOrYT BO3HUKHYTb psig norpewHocten. OgHako, gaxe
NCMnomnb3yst 3Ty HECOBEPLUEHHYID METOOUKY, MOXHO
pPeLNTb, UCNONb30BaTb KoakcuamnbHbIM Kabenb B
KOHCTPYKLMM @HTEHHbI C NacTMKOBOW OBOMOYKOM MIn
6es Hee.

OnpepgeneHne BHOCUMOrO 3aTyXaHusl
060M04KMN KoaKcuanbHoro kabens npm
NOMOLLM U3MEPEHUSI HAaNPSXKEHHOCTH
311eKTPOMarHUTHOro nons

[Ona namepeHnss HanNpsPKeHHOCTU 3M1EKTPOMAarHUTHOro
nons, co3gaBaemMoro MarHUTHOM paMKoOW, MOXHO
ucnonb3oBaTb W3MEpUTENb HaMNpPs>KEHHOCTU MOons,
cobpaHHbIN no  niobon cxeme, Hanpumep,
npusegeHHon B nutepaTtype [8]. MNpeumyiectsa npu
NCNONb30BaHUN U3MEPUTENST HAMPSPKEHHOCTM NOons
3aknyarTca B TOM, YTO OTnagaetr HeobXoaMMOCTb
nognavku K  TeCTUpPyeMOW  MarHUTHOW  paMKu
n3MepuTenNsLHOM NeTnu.

MHon Obin MCNonb30oBaH caModesbHbI N3MepUTenb
HanNpPsKeHHOCTN Nons, MOKa3aHHbIM Ha puc. 12. B
KayecTBe MNpPUEMHMKA BbICOKOYACTOTHOW 3HEeprum B
3TOM M3MepuUTene HanpsKeHHOCTU WUCMOSNb3yeTcs
obblyHass MarHMTHass pamka Marnoro avameTtpa,
BbINOSTHEHHAsA M3 NpoBoga gvameTpoMm 1 munnumeTp.
Ecnn napannenbHO 3TOM  pamMke  MNOAKMYUTb
CTPOEHHbIN MEPEMEHHBLIN  KOHAEHCATOp EMKOCTbHO
3x12x495, TO 4yBCTBUTEMBHOCTbL 3TOr0 U3MepUTend
3MEKTPOMArHUTHOrO NONsi 3Ha4YMTENbHO BO3pacTeT, U
Ons  nuTaHns TecTUpyemMon MarHUTHOW paMOYHON
aHTEHHbl MOXHO ©OydeT BMeCTO  TpaHcuBepa
NCnonb3oBaTb BbICOKOYACTOTHbIN reHepaTop. OgHako
ans Toro, u4TOGbBI pamka npobHMKa  Morna
HacTpamBatbCsd Ha  gmanaszoHe 80  meTpoB,
napannenbHo MNepemMeHHOMY KOHAEeHcaTopy Hago
NOOKITOYUTL NOCTOSIHHbIN,
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emkoctbto  1200-nd. Hepoctatok umameputens
HaMNpPsPKEHHOCTM MONSi C HAcTpanMBaeMOW B Pe30HaHC
pamMKon 3akn4yaetca B TOM, 4YTO nNpu  €ero
NCNOJIb30BaHUN NMOrPELLUHOCTb NPY N3MEPEHMM NMOJIOCHI
NponyckaHus MarHUTHOW paMKu Bo3pacTaerT.

B wn3meputene HanpspKEHHOCTM MOMs XenaTenbHO
Mcnonb3oBaTb CTPENOYHBbIV MUKpoamnepmeTp
yyscTBUTENbHOCTLIO 100-MKA. Pesnctop R1 moxer
OblTb NOObIM, Kak MOCTOSIHHLIM, TaK U NEpPEMEHHbIM,
MakcumarnbHbiM  conpoTtusneHmem 100-kOm. [uoa
MOXeT ObITb MCMNONb30BaH repmaHueBbin, Tuna 09 c
nmobon 6ykeon. Wcnonb3oBaHue aunopa LUoTTkM,
Hanpumep Tuna KO514, npuBedeTr K yBeNUYEHUIO
YyBCTBUTENBHOCTU M3MEPUTENS HAMPSPKEHHOCTU NONA.
Mpn HepocTaTke YyBCTBUTENBHOCTM K JIOOOMY KOHLLY
NeTnu NOAKMIYNTE LWTLIPEBYIO aHTEHHY ASIMHOW OKOMO
1 meTpa.

3atem namepuTens HanpsKeHHOCTH nonsi
yCTaHaBNMBaKT Ha pacctogHuuM 2-3 MeTpa oT
TECTUPYEMON MarHUTHOW  pamKu. MoakntovatoT
MarHUTHYIO paMKy K nepegatyuky. Ons Bo3OyxaeHus
MarHATHOW  paMKM  MCMONb3YT MNEeT/o  CBA3W,
pPacnonOXXEHHY0  BHWU3Y  paMKu CYMMETPUYHO
OTHOCUTENBHO Hee. [lnameTp neTnu cBA3n COCTaBnaeT
npumepHo 1/5 4vactb oT amameTpa pamku. [leTtns
CBSA3M MOXeT ObITb BbINOMHEHA M3 MEAHOro nposoja
anameTtpom 1- 2 munnumetpa. lNetna mMoxeT 6bITb
coeguHeHa ¢ TpaHCMBEPOM  Mpyv  NOMOLLMU
KOakcmanbHOro kabensi BOMHOBbLIM COMPOTMBIIEHUEM
50- 75 Owm, Ha 9aToT kabenb Ha oba ero koHua
XenaTenbHO YCTaHOBUTb MO  BbICOKOYACTOTHOMY
Opoccento, KoTopble MOryT ObiTb BhINOMHEHbI B BUAE
10 cbeppuTOBBIX KOMEL, Tyro HageTbix Ha 0OO0no4Ky
KoakcuaneHoro kabens.

M3amepeHns nponsBoadaT, pyKoBOACTBYACH CrieaytoLlen
METOMNKON.

- YcraHaBnvBalwT TpaHcuMBep Ha HebornbLuyo
MOLLIHOCTb, B npegenax 1 saTTa.

-Mo BO3MOXHOCTU 6LICTPO MNepecTpanBaloT
pamKy no BCEM KOPOTKOBOMHOBbIM
MoBUTENbLCKMM ananasoHam 1 onpeaensior
AvanasoH pa6oTbl pamku, roe Habniogaetcs
MaKkCYMyM  oKasaHui  MUKpoamnepmeTpa.
Mpu 3TOM Ha wWkKane KoHAeHcaTopa
MarHWTHOWM CTaBAT PUCKM, COOTBETCTBYHOLLME
€ro HacTpoiike npu paboTe paMKu Ha pasHbIX

AnanasoHax. B cnyyae umcnonb3oBaHus
HacTpaMBaeMOW MarHUTHOM paMkn ©n B
nsmepuTene HanpsXXeHHOCTU nons,

HacTpauBalT 3Ty paMKy Mo MaKcUMymy
nokasaHui MMKpoamnepmMeTpa.
MNepeaarowme MarHMTHbIe PaMOYHbIe aHTEHHbI
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OnpepeneHve BHOCUMOrO 3aTyxaHuUsi 060MoYku
KoaKcuanbHOro kabernsi Npu NomMoLy nsmepeHus
HanpshKeHHOCTU 3NIEKTPOMArHUTHOro Nossl

- Onpegenue guana3oH paboTbl pamku, rae
HabnogaeTca MakcMym MokasaHui npubopa,
YBENUYMBAKOT MOLLHOCTb TpaHcumBepa OO0 Tex
nop, noka cTpenka MuKpoamnepmeTpa He
oTknoHuTcs Ha 70% OT BCew LKarnbl.

- 3ateM, He MeHsia BbIXOOHYKD MOLLHOCTb
TpaHcuBepa, CHMMaIOT NokasaHusa npubopa no
OnanasoHaMm HacTPOMKM paMKu, U CTPoAT
rpaduvk, aHanornyHeln rpaduky Ha puc. 10.

- Bo Bpemss u3MepeHuWss  HanpsHKEHHOCTU
3NEeKTPOMarHUTHOro nong cpasy onpeaensoT
1 MONIOCY NPOMYCKaHWst MarHNTHOM pamMku. [ns
3TOro Ha KakgoMm guanasoHe paboTbl pamku
TpaHCcUBEpP MMaBHO MEepPecTpamBaloT BBEPX U
BHW3 OT YacTOTbl HaAcTpPOWMKM pamku. [Monocy
NponyckaHus OMNpedensoT MO YMEHbLUEHUIO

HanpsaXeHus, NnoKa3biBaemMoro
Mukpoamnepmetpom B 0,7 pa3s or
MaKCMarnbHOro HanpsaxXeHuna Ha 3TOM
OuanasoHe. Ctpogar rpacpuk nosocsbl
NponyckaHus MarHUTHOW PaMKN aHanorMyHbIN
Ha puc. 11.

lMocne 3TOro akkypaTHO CHMMAT  MIIACTUKOBYHO
ONneTKy C KoakcuanbHOro kabens u cHoBa nNpoBogAT
onucaHHble Bbiwe u3mepeHus. Ecnn npun  atom
YPOBEHb HaMPSXKEHHOCTN 3NEKTPOMAarHMTHOro Mons,
CO3aBaeMoro MarHMTHOM paMKOW yBenuyurcs, a ee
rnonoca npomnyckaHus Cy3unacb, TO MOXHO cCkasaTb,
yTo obornoyka kKoakcumanbHOro kabens BHOCUT MoTepu
B paboTy aHTeHHbl. Bce wu3mepeHns Heobxoommo
NPON3BOANTb AOCTATOMHO BbICTPO, UTO Obl M3MEHEHMS
B TemnepaType W BraXxHOCTU BO3[yxa He okasanu
3HAYMTENBHOrO BMUAHUS Ha paboTy MarHUTHOW pamKu
n TpaHcuBepa. [lpu npoBegeHWM  M3MEPEHUN
HeoDOXOAMMO COXpaHATb MONOXEHWe BCEX NMpeaMeToB,
OKpYXaloWmnx MarHUTHYI0 pamMKy W  u3MepuTenb
HanpshkeHHoCTM nond. TpaHcuBep  Heob6xoanmo
BKITHOYMTb «Ha NPOrpeB» He MeHee YeM 3a yac nepeq
npoBeAeHneM N3MepPEHNN.

Mpn  wcnonb3oBaHWM  OAHHOW  METOAMKM  Ans
onpeneneHnss  noTepb,  BHOCUMbIX  0BOMOYKON
koakcmanbHoro kabens B paboTy  MarHUTHOW

PaMOYHOW aHTEHHbI, ObIMM MNOMy4YeHbl pes3yrnbTaThbl,
aHanormyHble Tem, 4YTo OblM  MOMyyYeHbl  Mpu
N3MEPEHUN 4aCTU HaMPSPKEHUS HA MArHUTHOW paMke.
Bbino eue pa3 noATBepXOEHO, YTO KOaKCUaribHbIN
kabenb B NracTMKoBOW OBOSIOYKE C MOTEPSIMU UMEET
3KBMBANEHTHbIN guamMeTp B 2- 3 pasa MeHblUe 4Yem
Takou xe kabenb, HO 6e3 06onoykn. MHeIMK crioBamu,
ecnun B MarHMTHOWM pamMke Mncnonb3oBaTb
KoakcuanbHbll  Kabenb 6e3 nnacTUKOBOW YepHON
O6OJ‘IO‘-IKI/I, TO MOXHO MNPUHATL B pacyeTax, 4To
OnaMeTp MpoBOAa, M3 KOTOPOro BhIMOSHEHA pamka
COOTBETCTBYET AMamMeTpy aToro kabens. Ho ecnu xe
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NCMonb3yeTcs KoakcuanbHbli kabenb B obonoyke, TO
MOXHO cKasaTb, 4TO 9KBMBAlEHTHbI OuameTp
NpoBOAa, U3 KOTOPOro BLINONHEHA pamka, B 2- 3 pasa
MeHblLIe AMaMeTpa 3TOro koakcuarnbHoro kabens.

OnpepeneHve  notepb,  BHOCMMbIX  ODOMOYKOM
KoakcmanbHoro kabens B paboTy MarHUTHOM pPaMKu
npu nomMoLLM n3MmepeHns HanpPsHKEeHHOCTH
3MNEeKTPOMarHMTHOro Mons, CO34aBaeMoOro MarHUTHOM
pPaMOYHOW aHTEHHOW WMeeT psag  OorpaHuyeHun,
BCMNeACTBME KOTOPbIX NPV MpOBEAEHUN W3MEpPEHUA
MOryT BO3HWKHYTb psf norpewHocTen. OgHako, gaxe
NCMonb3ys 3Ty HECOBEPLUEHHYI MEeTOAUKY, MOXHO
pewwunTb, UCMOMb3oBaTb KOoaKcuanbHbll Kabenb B
KOHCTPYKLWM @aHTEHHbI C NAacTMKOBOW OBONOYKOM MIu
6es Hee.

KoHcTpykumsa cteHpa ans npoBeAeHNA U3MepeHnn

KoHcTpyKUuMAa cTeHga Ans npoBeaeHus
U3MepeHun

Heobxoanmo HEeCKonbKO CMNOB CKa3aTb O KOHCTPYKLUK
CTeHOa Ons npoBefeHus U3MepeHnin, NokasaHHOM Ha
puc. 14. MarHMTHas pamoyvHas aHTEeHHa Kpenutcs Ha
0EpeBSAHHON KPEeCTOBUMHE Mpy  MOMOLUU  KYCOYKOB
MeLHOro NpoBoAa, NPOAEeTbIX B AOCKM U 3aKPYyYEHHbIX
Ha uMx gpyron cTopoHe. Ha BepxyLllke KpecCTOBWHbI
3aKpenseH KoHAEeHcaTop ANfs HaCTPOWMKM pamMKu B
pe3oHaHC. B KoHLe oaHoOW n3 nepeknaguH 3akpenneH
MukpoamnepmeTp. OT OCHOBaHWS KPEeCTOBWUHbI A0
MarHMTHOM pamKym [OImKHO OblTb He MeHee 50
caHTUMeTpoB. [N yCTOMYMBOCTU KPECTOBMHbI BO
BpEMS MpPOBEOEHUA W3MEPEHUIA Ha €ee OCHOBaHue
Obinn NOJIOXKEHBI HECKOINbKO TXKENbIX

TpaHcopMaTopoB.

[epesaHHaR
KPECTOBEHHA

—_—

/

50 cm

PucyHox 14

PucyHok 14 KoHCcTpyKumMa cTeHaa onsa onpegeneHns napameTpoB MarHUTHON PpaMOYHON aHTEHHbI

ﬂepe.qalou.wle MarHUTHble paMO4Hbl€e aHTEeHHbI
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Ons nuTaHua pamku MCNonb3oBarncsa KoakcuanbHbIN
kabenb BONHOBLIM conpoTueneHnem 50-Om anuHom 8
MeTpoB. K KpecToBMHe koakcuanbHbii kabenb Obin
NPUMOTaH CKOTYEM.

Bo Bpemsi npoBegeHus u3MepeHun pamka Obina
YyCTaHOBMEHbl B LEHTPE KOMHaTbl Ha HEBbLICOKWN
OEpPEeBSHHbIA CTOMNWK Tak, 4YTo Bbl C MecTa yCTaHOBKM
TpaHcuBepa 6bino XOPOoLWO BUAHO MUKpOamnepmeTp.
TpaHcuMBep Haxoauncss B yriy KoMHaTbl. B aTom
crlyyae  paccTosHMe  Mexay  TpaHCUMBEPOM U
MarHUTHOW pamKkom Obino He MeHee Tpex MeTpoB. Kak

nokasanu  OnbiTbl,  [AanbHelllee  yBenuMyeHue
pPacCTosHUS MeXay paMKoM M  onepatopoM He
NPUBOAUT K YBENUYEHUIO TOYHOCTM M3MepeHuin. [pu

nposeaeHun namepeHuna noTepb BHOCUMbIX B pPaMKy

obornouykon KoakcuarnbHoOro kabens cnocobom
M3MEPEHUS 4acTW HamnpsikeHUs Ha pamke 3TO
HanpshkeHne N3MepSNoch npu HaxoXaeHuu

onepaTopa 3a TPaHCMBEPOM, NpY HACTPOWKe YacToThl
paboTbl TpaHcMBepa Ha MakcumarbHble MOoKa3aHusl
MUKpoaMnepmeTpa.

Mpy npoBeAeHUM U3MEPEHUSI MOTEPb BHOCUMBLIX B
pamMKy OBONOYKOM KoaKkcuanbHOro kabensi cnocobom
M3MEPEHMS]  HaMpsHKEHHOCTU  3NEKTPOMAarHUTHOO
nonsi, U3MepuTENb HanpsHKEHHOCTU pacrionarancs B
NMPOTMBOMOMOXHOM  yrmy  OT  TpaHcuBepa, Ha
paccTosiHM MpUMEpHO 2 MeTpa OT onepaTopa.
CHavana u4acToTa TpaHcuMBepa HacTpavBanacb Ha
MaKcMMarbHble MoKa3aHWs MUKpoamnepmeTpa, 3aTem

KoHpoeHcatopom C2 (B cnydae ecnuM  OH
ncnonb3oBancs) npoussogmnacs JanbHenwas
noacTpoMKa BXOOHOTO KOHTypa MO  MakCUMyMy

nokasaHun MukpoamnepmeTpa. Ha mow B3rnsag, npu
NCNOMb30BaHUN COBMECTHO C MarHUTHOW paMKou
TpaHcuBepa BbIXOOHOW MOLLHOCTbO Gonee 1 BaTtTa

uenecoobpasHo  MCMOMb30BaTb  anepuoamyeckuii
N3MepuTENb  HanpsPkeHHOCTM  MoMs,, TO  ECTb,
nepemeHHbln koHaeHcatop C2  MOXHO M3 CXEMb
NCKITHOUUTD.

Euwle pa3 obpawato BHUMAHWE HA TO, YTO U3MEPEHUS
Heob6XxooMMO NPOM3BOAMTL ObICTPO U aKKypaTHO,
OoCTaBndaAa HEeU3MeHHbIM pacnonoXxeHne npegmeTos,
OKpPY)XalLLUMX MarHUTHYI0 PaMOYHY aHTEHHY. TONbKO
B 9TOM Cly4ae pesyrnbTaTbl U3MEPEHUA MOXHO byaeT
cuYnTaTb L4OCTOBEPHBIMMU.

YnpolieHHoe onpeaeneHne notepb
060M04KMN KoakcuanbHoro kabens Ha
BbICOKMX YacToTax

OnucaHHble Bblle C€Nocobbl M3MepeHus noTepb,
BHOCMMbIX 0DOMOYKOM KoakcuanbHOro kabens B
paboTy MarHWTHOW PaMOYHOW AHTEHHbI, MO3BOMSOT
OOCTOBEPHO CyaouTb O CTEMNEHU yxyaleHust paboTbl
MarHUTHOW pPaMOYHOW aHTEHHbl BbLINOSIHEHHOW U3
KoaKkcmanbHOro Kkabens B nnacTUKoBOW U30MALUK MO

I'Iepe,qalou.wle MarHUTHble PpaMO4Hbl€ aHTeHHbI
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KoHcTpykumsa cteHpa ans npoBeAeHNA U3MepeHnn

CPaBHEHWNIO C TaKOW & aHTEHHOW BbIMNOSIHEHHON W3
KoakcmanbHoro kKabens, Ho ©6e3 nnacTUKoBOM
nsonauumn. OgHako, BO MHOMMX Cly4asx AOCTaTO4YHO
NpoCTO 3HaTb, BHOCUT 5 NnacTukoBas oboriovka
notepm B paboTy aHTEHHbl UM HeT. B aTtom cnyyae
MO>HO ncrnonb3oBaTb YNPOLLEHHbIN mMeTop,
onpeneneHnss noTepb MnacTMKOBOM OOOMOYKM Ha
BbICOKMX YacToTax.

Ons aTtoro oTpesatoT npumepHo 10 caHTMMeETpPOB
TECTUPYEMOro KoaKcuanbHoro kabensi, CHMMalT C
HEero MNacTMKOBYH ODOMOYKY, M3MENbYAIT, U KnagyT
B MEHOMMacToBbI CTakaH, Tuna TOro, B KOTOPbIX
nogalT koe B TOYKax MNUTaHWS cuUCTeMbl «dacT
dya». BHYTpeHHWA  OMINEeKTPUK  KoakcuasibHOro
kabensa Toxe usmenb4aloT U KNagyT B OPYron CTakaH.
Ot pgBa cTakaHa CTaBAT B HenocpencTBEeHHOW
©nmnsocTn gpyr oT gpyra B MMKPOBOMHOBYK Meyb,
Takke B Meyvb CTakaH 4as (Mnu Kakyt nubo apyryto
Harpysky), u nporpeBatoT B TedyeHun 5 — 10 MUHYT.
3atem Ha owynb, WAM NpY MNOMOLM Liyna Ans
n3mepeHuns Temnepartypsbl, KOTOPbIM cenvac
CHabXeHbl  MHOrMe  TecTepbl, CpaBHMBatOT
TemnepaTtypy nracTuka, UCMofb3yemMoro B kadecTBe
BHYTPEHHEro HamnomHUTens ¢ TemnepaTypon nnacTtuka
3awmTHOM obonoYvkn KoakcuanbHoro kabens. [lo
pasHuue TemnepaTtyp CyAasT O CTEeneHu notepb B
3awmuTHOM obornoyke. Yem Bbllwe Temnepartypa
NNacTukoBon OBONOYKM OTHOCUTENBLHO TemnepaTtypbl
BHYTPEHHEro AuarekTpuka, Tem Oonblie noTepb
OyneT BHeceHO B paboTy MarHUTHOWM paMKu.

Ha ocHoBaHMM 3TOro TEecta MOXHO 6yﬂ,6T NPUHATb
peweHune, onpenendartb N BEJIMYNHY 3TUX NoTepb Nnpu
NOMOLLN MN3MEPEeHUA HanpdaxXeHunsda Ha KoHAeHcaTope
nnn namMepeHmna HanpaXeHHOCTU 3SNEKTPOMarHMTHOro
nons.

Bo3pgencTBne Ha MarHUTHYIO aHTEHHY
aTMoccepHbIX 0CaAKOB U 3NIeKTpu4yecTBa

Bbilwe ©ObiNno nokasaHo, 4YTO WCMNONb3oBaHWe [And
NMOCTPOEHUST NOMOTHA MarHUTHOM PaMOYHON @HTEHHbI
KoakcuanbHoro  kabens, nokpbiToro  060MnoYKon
MMEIOLLLEN MOTEPUM Ha BbLICOKMX YacToTax, BedeT K
CHMXEHUIO  3PEKTMBHOCTU  paboTbl  MarHUTHOWM
paMO4YHOM aHTeHHbl. OpHako, €ecnv  MarHUTHas
pamMoyHasi aHTEeHHa pasMelleHa Ha ynuue, To ee
BHeWHAA obornoyka HeunsbexHo OygeT nokpbiTa
BNaron BO BpeMs [0XAOs, CHerom B CHeronag,
N3MOPO3bI0 MpU Nepexone OT A0XKAA K CHEry, MNbifbko
netom. Bce 3710 npuBegeTr K TOMy, 4TO 4acTb
BbICOKOYACTOTHOM 3Heprnn, noasoaumMasi K pamoyHoOn
aHTeHHe, nMOWAeT Ha HarpeB 3TOWM, NPUPOAON
co3gaHHon, obono4vykn. BcnomMHuTe  onbIT  NO
HarpeBaHUIO B MWKPOBOJSIHOBOM nevke 0BOonoYvkm
KoakcuanbHoro kabensi, B Ka4yecTBe Harpysks neuu
NCnonb30Barcs CTakaH BoAbl, KOTOPbIA B 3TOM crny4vae
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Harpesancs cunbHee, 4YeM nnacTukoBas o6oMoYka
KoakcuanbHoro kabens, To ecTb, Boga umeet Gornee
3HauuUTenbHble MOTEpU Ha BBLICOKMX YacToTax Mo
cpaBHeHUto ¢ nnacTtukoM. OcobeHHo Boaa BhinasLUas
BO BpeMsi KUCMOTHbIX OOXOE.

OnbIT akcnnyaTtauMm MarHUTHbIX PaMOYHbIX aHTEHH
noaTsepxgaet 310 sABneHwe. MHowm ponroe Bpemsi
aKcnnyaTupoBanacb MarHMTHad pamMoyHasd aHTeHHa
caenaHHas n3 antoMUHNEBOrO obpyuva n
yCTaHOBMNeHHas Ha OankoHe. dTa aHTeHHa paboTtana
Ha amanasoHax 20, 30 n 40 metpoB, KCB atomn
A@HTEHHbI Ha 3TUX AuanasoHax Obin He nydwe 1:1,8.
BbIno 3ameyeHo, YTO BO BPEMS CUSbHBIX TYMaHOB UNnn
BO Bpems obnegeHeHuss aHTeHHbl ee KCB pesko
yny4lwarncs, B HEKOTOPbIX Cryyasx MnpakTuyecku Ao
1:1, W 3HauMTeEnbHO pacwupsanacb ee noroca
nponyckanusi. O4yeBMOHO, YTO TymMaH U nep,
MOKPbIBAKOLLMI @aHTEHHY, NOrMoLLan BbICOKOYACTOTHYHO
3HEprnio, NOABOAWMYIKD K aHTEHHE, W  CRyXun
MPUYMHON  yMEHblUEHUs  OO0BPOTHOCTU  AHTEHHbI.
OpgHako Ha cnyx SIBHOrO yxydlweHus npuema unm
nepegayvm aHTeHHbl paboTatowen B 3TUX YCIOBUSIX NO
CPaBHEHUIO C TEM, Kak paboTana aHTeHHa paHblUEe, He
ObI1o.

Ecrnm ecTb BO3MOXHOCTb, MarHUTHYO PaMOYHYHO
@HTEeHHy  KenaTenbHO  pasmelwate B MecCTe,
3aliMILEHHOM  OT  BO34encTBuMs  aTMOCIEPHbIX
ocagkoB. Hanpumep, Ha 3acTekrneHHoOM GarnkoHe wunm
3aKpbITOM 4epaake. B npoTMBHOM Clly4ae 4acTb
SHeprun Ballero nepenatyuka I'IOI7I£I,eT Ha Harpes
atmoccpepbl. [loBTopsto ewe pas, 4Tto ocoboe
BHUMaHWe cnenyeT yaenutb 3alimte oT aTMOCEpPHbIX
BO34ENCTBUA KOHAEHcaTopa aHTEHHbI, Ha KOTOPOM BO
Bpems nepegauu MOXeT ObITb 6onbLloe
BbICOKOYACTOTHOE HanpsbkeHue. B npoTmBHOM cry4ae
BO3MOXHO MOSIBIIEHNE SMEKTPUYECKON Oyrn Mexay
nnacTMHamMmu KOHAEeHcaTopa, JIoKanbHbIN HarpeB MecT,
roe obpasyeTca gyra, M BbIXOA KOHAEHcaTopa W3

CTpoA. Hanpuwmep, B OfHON n3 MOUX
KCMEPUMEHTANbHbLIX MarHUTHbIX PaMOYHbIX aHTEHH,
B  KOTOpOW  ONd  HACTPOMKM  MUcrnonb3oBarncs

caMoferbHbIN OUCKOBLIW KOHOEHcATop (aHanornyHbIn
nokasaHHOMYy Ha puc. 7) nosiBrieHne Oyrn npuBeno K
HarpeBy AMCKOB KOHAEeHcaTopa, a 3aTeM U oTrnamnke nx
OT @HTEHHbI.

B uenom e MarHMTHasi aHTEeHHa SBMSEeTCA CaMoWn
Oe3onacHon M3 Bcex aHTEHH npu paboTe BO Bpems
rpo3bl U NbifibHbIX Oypb. Kak npaBumio, NonoTHO paMKu
N MUTaOWMA  aHTEHHY  KOoakcuarnbHbld  Kabenb
3a3eMfieHbl Ha JrEKTPOTEXHUYECKYKD 3EeMo, 4TO
CHMMaeT cTaTMyeckun 3apsag ¢ aHTeHHbl. OpgHako,
BCNeACTBME ManbIX pPasMepoB MarHUTHOW aHTEHHbI,
BeNuuMHa 3TOro 3apsiga 6yget MeHblle, 4yem Ons
NOSTHOPa3MepPHbIX KOPOTKOBOJTHOBbIX aHTEHH.
MarHuTHasi aHTeHHa 0ObIYHO pacnosioXXeHa HUXKe

Mepepalolwme MarHUTHbIe paMO4Hble aHTEHHbI
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Bo3gencTBme Ha MarHUTHYK0 aHTEHHY
aTMocdepHbIX 0CaAKOB U ANeKTpuyecTBa

OPYrMX aHTeHH, Hanpumep, Ha OankoHe wnuM paxe
OKHEe KOMHaTbl, MOSTOMY MpsSIMOe NonagaHue MOMHUK B
Hee O4YeHb W O4YeHb ManoBeposTHO. Bcnepctsue
N306MpaTenbHOCTU MO HamnpaBneHU U PEe30HAHCHbIX
CBOWCTB MarHWTHasi aHTEHHa MOABEpPXXeHa rPO30BbIM
noMexam ropasgo MeHblue, 4Yem nwbas pgpyras
aHTeHHa. JTO Mo3BonseT BeCcT paboTy Ha Hee faxe
BO BpeMsA rpo3bl, Korga Ha apyrme aHTeHHbl npuem mns-
3a atMocdepHbIX MOMEX yxXe MNpakTU4eckn He
BO3MOXEH.

Owarpamma HanpaBfeHHOCTU MarHUTHOM
PaMOYHOM aHTEHHbI

Bbilwe ObINO cKka3aHO, YTO MarHUTHas aHTEeHHa
obnagaeTt HanpaBfeHHbIMU CBOMCTBAMWU. A KaKOW Xe
peanbHbIN BUO  Avarpammbl HanpaBfeHHOCTH
mMarHuTHou pamku? [lMporpamma MMANA nossonsieT
nokasartb BUO AuarpamMmbl  HanpaBneHHOCTU
paccuuTbiBaeMOM Ha HEW  aHTeHHbl, MO3TOMY
Bocnonb3yemcs  Bo3moxHoctamu  MMANA  aons
onpegenenuns anarpammbl HanpaBliEHHOCTU
MarHUTHOW PpaMOYHON aHTEHHbI.

Mcnonbay4a nporpammy  MMANA, onpegenum
avarpammbl HanpaBMeHHOCTW AONSA BepTUMKanbHOW W
rOpPM30OHTaNbHOM PaMOYHOW aHTeHHbl Anana3oHa 80
METPOB, HaxoAsLencs B pasnuyHbIX ycnosusx. Hago
ckasatb, 4to MMANA He nokasbiBaeT 06bEeMHYIo
AuarpamMmmy HanpaBfieHHOCTU aHTEHHbl, OHA AaeT Bug
CeYeHun pearnbHOW AuarpamMmbl HanpaBneHHOCTU
aHTeHHbl nNnockocTblo X- Y Ans ropusoHTarbHOW
nnockoctn unn X- Z ang septukansHoun. NMoatomy npu
MOOENUPOBaHMM aHTEHHY crnegyeT pacrnonaratb Tak,
4YTOObI Npegnonaraembli MakCMMyM U3MYYEHNs nexan
BOoonb ocn X. Bug BepTMKanbHOM pamMOYHON aHTEHHbI
B CUCTEMe KoopauHaT nokasaH Ha puc. 15, a Bua
rOPU3OHTaNbHOM pPaMOYHOW aHTEHHbI B CUCTEME
KoopamHat nokasaH Ha puc 16. [ns nocTpoeHusi
anarpammbl HanpaBfeHHOCTH Obina B3sATa
OLHOBUTKOBas  MarHUTHag  pamMovHasi  aHTEHHbI
KBagpaTHon ¢opMbl, CO CTOpoHOW kBagpaTta 1,2
MeTpa. [lapameTpbl TakoW OOHOBUTKOBOW MarHWTHOM
pPaMOYHOWM  a@HTeHHbl  ObiMM  MpocyMTaHbl  AnA
MCnonb3oBaHnst B Tabn. 5.

ObpaTnTe BHUMaHME elle Ha OgHy OCOBEHHOCTb
MarHWTHbIX PaMoOyHbIX aHTeHH. Ha pwue. 15- 16
nokasaHbl KOHKpPETHbIE TOYKU NOAKINIOYEHNS
KOHAeHcaTopa HaCTPOMKM aHTeHHbl W reHepartopa,
0[jHaKo, Ha caMOM [ere pacrosnoXeHne aTUX ToYeK He

BnnAeT Ha B0 AunarpamMmmbl HanpaBJ1I€HHOCTHN
MarHuTHoOM paMO‘-IHOIZ aHTEHHHbI, Ha AOunarpamMmmy
HanpaBneHHOCTN BIIUAET TOJIbKO TreomMmeTpunyeckoe

pacnosioxeHne pamMku B MPOCTPaHCTBE.

Fpuropos WU. H. (RK3ZK)
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[Anarpamma HanpaBNeHHOCTU MarHUTHOM
pPaMOYHOM aHTEHHbI

BhicoTa pacnonomeHnn
MATHHTHOWH SHTEHHBLI Hag 3eMned

k3

Croponid KBagpaTa

pagHbl no 1,2 MeTpa,

EMKOCTE EOHOSHCATOPpA paBHa 390-nd,
4BCTOTA PE3CHAHCA GHTEHHE paBwa 3.8-MMy

Y PucyHok 15

PucyHok 15 BepTukanbHasa MarHuTHas aHTeHHa B CUCTEME KOOpAMHaT

Z

g )

BhicoTa pacnoneseHna
MAFHHTHEA SHTEHHE! Ha 3eMnedd

L 2

Cropone KBagpata

paBHL no 1,2 meTpa,

EMEDETEH KOHASHCATORA paBwa 390-nd,
YBHCTOTA PE3OHAHCA AHTEHHE paBHa 3,8-MMy

Y PucyHork 16

PucyHOK. 16 FopmaoHTaanaﬂ MarHnTHad aHTeéHHa B CUCTEME KoopaAnHaT

Mepenarowne MarHMTHbIE PaMOYHbIE aHTEHHbI Fpuropos WU. H. (RK3ZK)
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370 NpomcxoauT No ToM NpUYMHE, YTO pacnpeeneHne
BbICOKOYACTOTHOTO TOKa BAOMb MOMIOTHA MarHUTHOW
pPaMOYHOW aHTEHHbI JIMHEWHOE, a KaK W3BECTHO,
anarpammy HanpaBiEHHOCTU aHTeHHbl 1 opmupyeT
WMEHHO pacnpegerneHne Toka BOOMb AHTEHHbI.
YbeanTtbcs B TOM, YTO Mbl UMEEM [eno C NNHENRHbIM
pacnpegeneHneM Toka MOXHO AByMs crnocobamw,
TEOPETUYECKMM U  MNpaKTUYecKuMm. TeopeTuyeckui
cnocob noaxoauT ans pagvontobutenen
nonb3ytowmxcsa nporpammon MMANA, oHa pucyet
pacnpefeneHne Toka BOOMb pamku. [pakTnyecku
MOXHO B39Tb B pPYKA HEOHOBYID NaMMoOuvKy U
NOCMOTPETb KaKk OHa CBeTUTCA  BOONMb MOMOTHa
BKIMIOYEHHOW Ha nepegayy MarHUTHoOW pamku. MoxHO
ybeanTbcs, YTO CBEYEHME HEOHOBOW NaMmnoYvku BOOSb
MofnoTHa aHTeHHbl paBHOMepHoe. [NpuBegem npumep
ewe ofHown AHTEHHbI c paBHOMEPHbIM
pacnpegeneHveM TOKa BAOMb €€ MOofoTHa, 93To
aHTeHHa besepegxa. [pu nepemelwleHun BAOMb

nonotHa paboTalowen Ha nepegadvyy  aHTEHHbI
Besepenxa HeoHoBas namnoyka CBETUTCS
paBHOMEPHO.

UTak, TeopeTnyecku, B MarHUTHOM paMOYHON aHTEHHe
reHepatop MOXeT ObITb BKMYEH B noboe MecTo
a@HTEHHbI, Hanpumep, pPAOOM C  KOHOEHCAaTOpOoM
a@HTEHHbI, N1 B NOOYID M3 CTOPOH aHTEHHbl. Ha
npaktvke, BooOOLWeE roBOps, MECTO BKIOYEHMUS
reHepatopa (MMM  TOYKM TMUTAHUA aAHTEHHbI) U
KOHOeHcaTopa HacCTPOVKM OMNpedensoT wucxogd wus
yaobcTBa BbINOMHEHUS @HTEHHbI, U N3 TOro, 4TOobbI
PU3NYECKN BKMIOYEHHbIE KOHOEHCATOp HacTPOWKU U
cMcTeMa NUTaHWS .aHTEHHbl UMena Manyl eMKOCTb Ha
MOCTOPOHHME npeaMeTbl, TO ecTb 4ToObl 3a cuer
NnapasmTHbIX EMKOCTHbIX TOKOB He Mpomcxoaunno
YMeHbLUEHNsT 3(PPEKTUBHOCTN paboTbl  MarHUTHOM
pamMoyHoV  aHTeHHbl. OpHako, Mbl  HEMHOrO
OTBMEKNUCb  OT  AuarpaMMbl  HanpaBIEHHOCTM
MarHWUTHbIX PAMOYHbIX aHTEHH.

Owarpamma HanpaBNeHHOCTU MarHUTHOM
pPaMO4YHOM aHTEHHbI B CBOOOAHOM
NpPOCTpPaHCTBe

Ons Havana onpegenvm avarpammbl
HanpaBMeHHOCTU MarHUTHbIX PaMOYHbIX aHTEeHH B
csobogHoM npoctpaHcTBe. Puc. 17 nokasbiBaeT
anarpammy HanpaBrneHHOCTU BEpTUKarbHOM
MarHUTHOW aHTEHHbI NS BEPTUKaNbHOW nonspusauum
B cBoO6OAHOM MpocTpaHcTBe, a puc. 18 nokasbiBaet

avarpaMma HanpaBneHHOCTH BEepPTUKabHOM
MarHuTHOIA AHTEHHbI ans rOpPU30OHTanbHOM
nonspusaumn B cBobGogHOM npocTpaHcTBe. Cpes
avarpaMMbl  HamnpaBfiEHHOCTW B FOPU3OHTasIbHOM

NIOCKOCTU (CneBa Ha puUCyHkax, Ha puc. 15 —16 aTo
nnockocTb X- Y) nporpammont MMANA oTpaxaeTtcs Ha

I'Iepe.qalou.wle MarHUTHble paMO4Hbl€e aHTEeHHbI
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Onarpamma HanpaBfieHHOCTU MarHUTHOMN
PaMO4YHOM aHTEHHbI

ypoBHE, COOTBETCTBYHOLLEMY MaKCUMallbHOMY YPOBHIO
N3ny4vyeHus. Moka3z TOMbBKO cpe3oB AOuarpamMmbl
HanpaBJsieHHOCTHU, a He BCeNn oOBEMHOM anarpamMmmbl,
BMNoJiHE NoaxoauT And nccnenoBaHnAa aHTEeHHbI.

N3 puec. 17 BugHO, YTO ANA  BepTUKaSbHOW
nonspusaumm awarpamma HanpaBliEHHOCTU
MarHUTHOW paMOYHOW aHTEeHHbl npeacTaBnseT cobon
BOCbMEPKY, nexallyl BOOMb MNOMOTHA aHTEHHbI.
MuHUMYyM anarpammbl HanpaBfeHHOCTH
OTHOCUTENbLHO ee Makcumyma coctaBsngeT 20-gb. 31o
3HauUT, 4TO, pPacnonOXMB MarHUTHYIO PaMOYHYHO
aHTEeHHy BepTMKanbHO W Bpawas ee, MOXHO
ocyLecTBuUTb paboTy B BbIDpaHHOM HanpasfieHWM Mo
npvemMy wnu nepegade, MCNonb3ys paguoBOSIHbI C
BEPTUKANbHON nonsipusaumen. MNockonbKy mMarHuTHas
pamMo4YHasi aHTEHHbl UMEET CPaBHUTENbHO HebornbLIne
pa3mepbl, TO OCYLLIECTBUTb BpaLLlEeHNE TaKOW aHTEHHDbI
HECIOXHO.

Puc. 18 nokasbiBaeT, 4YTO MarHMTHas pamMoyHas
aHTeHHa obnagjaeT B BepTMKaNbHOM pa3MeLLeHuM

HeKOTODOIZ nmarpaMMOﬁ HanpaBneHHOCTU no
FOpI/I3OHTaﬂbHOIh nondapusauumu, 4yTO HECKOJ1bKO
yxXygwiaeTt obuwme HanpaBJieHHble CBOWCTBa

MarHUTHOW PpaMOYHOW aHTEHHbI.

Puc. 19 nokasbiBaeT guarpammy HanpaBfieHHOCTU
rOpU3oHTanbHOM MarHUTHOM pPaMOYHOW aHTEHHbI 4SS
FOpM3OHTanbLHOM  nondpu3aumm B CBOBGOOHOM
NpoCTpaHCTBe, nsny4veHune paavoBOnH c
BEpPTUKaNbLHON  nondpusaumen Takoh  aHTEHHON
npakTuyeckn OTCyTCTByeT. M3 9Toro pucyHka MOXHO
coenatb  BbIBOA, YTO  ecnv  pagvontobuTenb

Hy)XgaeTcss B ManorabaputHOM aHTEHHE C KpyroBon
OuarpamMmmMon HanpaBneHHOCTU, KoTopas u3rnyyaeT nog
ManbIMM yrnamm K TFOpPU3OHTY, MMeeT HebornbLuoe
36HUTHOE W3My4YeHWe, TO MarHuTHas pamoyHasi
a@HTEHHa B TOPWM3OHTaNbHOM pasMeLleHUn SBNSAETCH
VMEHHO 3TOW aHTEHHOWN.

OpHako, B peanbHOW XU3HW aHTEHHa pa3MelleHa He B
cBOOOOHOM  MPOCTPaAHCTBE, a Ha  HEKOTOPOM
paccTostHUM OT 3eMIM U B OKPYXXEHUU MOCTOPOHHUX
npegmeToB. B cnepyoulem naparpadge paccmoTpum,
KaK BNUSET 3emniss Ha paboTy MarHUTHOW pamO4HOM
AHTEHHbI.

Fpuropos WU. H. (RK3ZK)
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[Anarpamma HanpaBNeHHOCTU MarHUTHOM
pPaMOYHOM aHTEHHbI
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PucyHok 17 [uarpamma HanpaBneHHOCTW BepTUKANbHOW MarHUTHOMW aHTeHHbl AN  BepTUKanbHOW
nonspusaumm B cB060gHOM NPOCTpPaHCTBE
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PucyHok 18 [mnarpamma HanpaBneHHOCTW BepTUKANbHOW MarHUTHOW aHTeHHbl AN rOpPU3OHTanbHON
nonspusaumm B cB060gHOM NPOCTpaHCTBE

Mepepalolme MarHUTHbIe paMOYHbI€ aHTEHHbI Fpuropos WU. H. (RK3ZK)
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Onarpamma HanpaBfieHHOCTU MarHUTHOMN
PaMO4YHOM aHTEHHbI
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PucyHok 19 [narpamma HanpaBneHHOCTU TOPU3OHTANbHOW MAarHUTHOWM aHTeHHbl AN FOPU3OHTaNbHOM

nonsipusauuy B CBOGOAHOM NMPOCTPaHCTBE

Onarpamma HanpaBNeHHOCTU MarHUTHOWM
pPaMO4YHOM aHTEeHHbI pa3MeLeHHON Hag
peanbHON 3eMmnen

Mpn pabote MarHUTHOM  PaMOYHOW  @HTEHHbI
pacnonoXeHHOW Ha HEKOTOPOM pPacCTOSHMM  OT
3eMNKU, YacTb 3Hepruu, W3Ny4eHHOW  aHTEeHHOW,

norrowiaeTca B 3emrie U paccevBaeTcss B Tenno,
apyras e 4aCcTb 3HeprmM  oTpaxaeTrca  OT
MOBEPXHOCTU 3EeMNN U yyacTByeT B (hOPMUPOBAHWUM
AvarpaMMbl  HanpaBfEHHOCTM aHTeHHbl. B aTom
cryyae, B 3aBMCUMOCTM OT BbICOTbl PacnofioXeHus
aHTEHHbl W ee OpueHTauuMn Hag 3emrnerl MOXHO
MOMyYnUTb HEKOTOPLIN NPUPOCT YCUMEHNS aHTEHHbl 3a
CYeT MCMNOoNb30BaHUA 3TON OTPAXKEHHOW SHEPTUW.

VoeanbHbIM criy4aem MOXHO Obino Obl cuuTath TO,
ecnn Obl OT MOBEPXHOCTM 3eMNU oOTpaxanacb BCS
3Heprus, nagawliaa Ha Hee OT MarHUTHOM pamMOYHOMN
aHTeHHbl. HO Takon wnaeanbHbIM CrnyyYyan BO3MOXEH
NMWb NpyU  pasMEeLLEeHUN aHTEHHbl Hag XOpOoLo
npoBoAasLLen ans nanyyaembix paguoBOnH
MOBEPXHOCTLIO, Hanpumep, MOPCKOW BOAOWN UNU
[OCTaToO4YHO NPOTSKEHHOM MeTannm4eckomn
NOBEPXHOCTbIO, KAKOBON MOXET OblTb MeTannuyeckas
Kpbilla WAW  MeTanfunyeckunm KOpnyc MOPCKOro
Kopabns. Bo Bcex ocTanbHbIX Cry4Yasx pasMeLleHus
MarHWTHOW PaMOYHOWM aHTEHHbI B pearibHbIX YCIOBUSAX

Mepepawolwme MarHUTHbIe paMO4Hble aHTEHHbI
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Mbl TOMbKO FPEEM 3EMII0 U OKpYXKalLlune npegMmeThbl
BbICOKOYACTOTHOM SHEepruen Hallero nepenaTyvka,
0CoBEeHHO ecnv MOCTOPOHHME NpPeaMeTbl HaxoasaTcs
Onn3Ko OT NepedatoLlen aHTEHHBbI.

Ecnu marHuTHasi pamovHasi aHTEHHa BepTUKarbHON
WM TOPU3OHTANbHOW  OpMEeHTauMM  pasmelleHa
OTHOCWUTENbHO Aaneko OT MOBEepPXHOCTM 3eMnuv, Ha
PacCTOSIHUM CKaXXeM YeTBEepPTWM [LJIMHbI BOMHbI, TO
NnoTepsiMM BbICOKOYACTOTHOWM 3HEPTUN B 3EMSIE MOXHO
npeHebpeyb. B 3TOM cnyvae ycuneHve aHTEHHbI
pa3MeLleHHON Haf 3eMneln NpakTUYeckn oanHaKkoBo C
YCUNIEHMEM aHTEHHbl B CBOOOAHOM MNPOCTPaHCTBE.
Onga wnnioctpaumm 3T0ro  YTBEPXKAEHUS paccMOTPUM
avarpammbl  HanpaBNEHHOCTW  BEpTUKanbHOW W
rOpM30OHTaNbHOM PaMOYHOW aHTeHHbl AnanasoHa 80
METPOB, pa3MelleHHO Ha BbicoTe 20 MeTpoB, 4TO
COCTaBnseT NOYTM YETBEPTb AMMHbI BOSHbI 41151 3TOro
OwanasoHa, Hag peanbHon 3emnen. [na onucaHus

3eMnm BblOpaHbI cnegyouine napameTpbl:
OnanekTpuyeckass npoHUMLAeMoCTb & paBHa 13,
nposoagMmocts S paBHa 5 ™mC/m. HauHem c

BepTUKanbHOM MarHUTHOMW pPaMOYHOM aHTEHHbl (puUC.
15).

FpuropoB WU. H. (RK3ZK)
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Owarpamma HanpaBneHHOCTU MarHUTHOM
paMOyYHOM aHTEeHHbI pa3MeLLeHHON Haf 3eMren

Owvarpamma HanpaBneHHOCTU BepTUKaNbHOWM Puc. 20 nokasbiBaeT auarpammy HanpaBrneHHOCTU

MarHUTHom paMquoﬁ aHTEeHHbI pa3MemeHHo[/’| BepTUKalribHONM MAarHMTHOM aHTEHHbl PacCrnoJ1I0KEeHHOU

Hag peanbHOM 3emnen Ha BbicoTe 20 MeTpOB Hag pearbHOM 3emMmnien Ans.
BepTUKanbHOW nonsipusaummn, puc. 21 nokasbiBaeT
Auarpammy HanpasneHHOCTU BEPTUKanbHON

o

-24.1(dBi) = 0dB
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PucyHok 20 [uarpamma HanpaBneHHOCTN BEPTUKaNbHOW MarHUTHOW aHTeHHbl pacrnonioXXeHHoW Ha BbicoTe 20
MEeTPOB Haj pearibHOW 3eMnen aAna BepTukanbHOM nonapusawumm
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AT s (i
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PucyHok 21 [uarpamma HanpaBneHHOCTN BEPTUKANIbHON MAarHUTHOW aHTEHHbI PacrofioXXeHHON Ha BbicoTe 20
METPOB Haf peanbHOW 3eMrnen AN ropusoHTansHoW nondpusauum

Mepenarowme MarHMTHbIE PaMOYHbIE aHTEHHbI Fpuropos WU. H. (RK3ZK)
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MarHUTHOW aHTEHHbI PacnosioXXeHHon Ha BbicoTe 20
METPOB Hag pearibHOM 3eMien Ofsi roOpU3OHTanbHOM
nonspusaumn. 3TU Anarpammbl  HanpaBlEHHOCTU
ObInn cocTaBneHbl Npy nomowm nporpammsl MMANA.

Kak BMOHO M3 3TUX PUCYHKOB, pasMeLleHne
BEPTMKANbHOM MarHUTHOMW aHTEHHbl Ha PacCTOSAHMM
YeTBEPTU BOMHbI HaZ pearbHON 3emriel nNpakTuyecku
He BedeT K YXyAWeHWo ee napameTpoB. Jlenectku

anarpamma HanpaBreHHOCTN AHTEHHbI no
BepTI/IKaﬂbHOIZ nonapusaunn, CUrbHO nMnpuxarta K
FTOPU30HTY, 4yTo onTnMarlribHO noaoxoaunT ana

npoBedeHns OanbHUX CBA3eW. Tak, Kak MarHutHas
pamMoyHasi aHTeHHa obnagaeT  3HauYUTENbHbIMU
HanpaBneHHbIMM CBOWCTBaMM, anarpamma
HanpaBfeHHOCTHU nmeet dopmy BbITSHYTOWN
BOCbMEPKM, HEODXOAMMO OpMEHTUPOBATb @HTEHHY B
CTOPOHY OCHOBHOM paboTbl, WM  OCYLECTBUTb
BpalleHNWe aHTEHHbl. JTO CBOWCTBO MOXeET ObiTb
BeCbMa Mnones3Ho npu pabote B YCMOBUSAX CUMbHbIX
nomex.

3a cyeT TOro Xe OTpaXeHus OT 3eMIiM aHTeHHa
obnagaet CWUMbHbBIM  3€HUTHBIM  U3MTyYEHUEM, YTO
nossonsieT npu paboTe Ha STy aHTEHHY MNPOBOAUTb
OnKHME CBSA3M 3a CYET 3EHWUTHOTO M3nydeHus. OTOT
adphekT HecKkonbko neT Hasag Gbin 3amMeyvyeH MHOW Npu
paboTe Ha BepTUKamNbHYD MarHUTHYI0 PaMOYHYHO
aHTeHHy gnanasoHa 20 MeTpoB, pasMeLLEeHHYH Ha

Onarpamma HanpaBfiIeHHOCTU BepPTUKaNbHOMN
MarHUTHOM PamMO4YHOM aHTEeHHbI pa3MeLeHHON Hag
peanbHOM 3eMnen

BbicoTe 3 MeTpa Hag 3emnen. [Ona ananasoHa 20
MEeTPOB paccTosiHne 3 MeTpa pacCcTosHue cocTaBnseT
0,15A. Ha 3Ty aHTEHHY MOXHO ObINO NPOBOAUTL Kak
danbHue CBA3W, TaKk W CBSA3WM C pagavoCcTaHUMAMW,
KOTOpble HaxoAuMnMCb B  «MEpTBOW 30HE» AN
OBbIYHBbIX @HTEHH C npwKaTbiM W3MyYeHneMm nop
FOPU3OHT.

3a cyeT OTpaxeHusa OT 3eMin YBENUYUICs YpPOBEHb
napasuTHOro N3nyyeHus c n3nyyeHus c
ropu3oHTanbHON nonspusaumen. OgHako, 3TO
NpaKkTUYECKM He yxyaLwaeT paboTy aHTEHHBI.

A 4ytO npousongeTr C paboTon BepTUKarbHON
MarHUTHOM PaMOYHON aHTEHHOW aHTEHHbl, ecnn ee
npakTMyeckn npubnuantb K 3emne, Hanpumep,
pacnonoXuTb Ha pPaccTosHUM 3 MeTpa Hag pearibHOn
3emnen, yto coctaensiet 0,04\ ons guwanasoHa 75
METPOB. Puc. 22 nokasbiBaeT guarpammy
HanpaBfeHHOCTU BepPTUKarbHONW MarHUTHOM aHTEHHbI
pacnonoXxeHHOW Ha BbiCOTe 3 METPOB Had pearnbHOMn
3eMnen Ons BepTUMKanbHOW nonspusauun, puc. 23
nokasbiBaeT anarpammy HanpaBfieHHOCTH
BEPTUKAINIbHON MarHUTHOM aHTEHHbI PaCMONIOXKEHHON
Ha BbicOTeé 3 MeTpa Hag peanbHOW 3emnen Aans
rOpM3OHTanbLHOM nonspu3auun. OTW  guarpammbl
npyv nomoLm

HanpaBneHHOCTM OblNn  paccyMTaHbl
nporpammsl MMANA.
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PucyHok 22 [lnarpamma HanpaBneHHOCTU BEpPTUKaNbHOM MarHUTHOW aHTEHHbl PacrnonoXeHHOM Ha BbicoTe 3
MeTpa Hag pearnbHOKW 3eMIieln ansa BepTUKanbHOM nonsapusaumm
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Onarpamma HanpaBfiIeHHOCTU BepPTUKaNbHOMN
MarHUTHOM PamMO4YHOM aHTEeHHbI pa3MeLeHHON Hag
peanbHOM 3eMnen
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PucyHok 23 [lnarpamma HanpaBrneHHOCTU BepPTUKaNbHON MarHUTHOW aHTEHHbl PacnofioXeHHOW Ha BbicoTe 3
MeTpa Haj pearibHON 3eMnewn Ans ropusoHTanbHON nonspusaumm

Ons BepTUKanbHOM nonsipusaumm N3ny4veHns
MarHMTHOM pamMO4HOM aHTEHHbl MOXHO OTMETUTb, YTO
cpes3 avarpaMmMbl HanpaBfieHHOCTU B FOPU30OHTalbHOM
MIIOCKOCTU M3MEHWUNICA HEe CUMbHO, TO €ecCTb
AuarpamMmmMa HanpaBlieHHOCTU aHTEHHbl OcTanacb B
dopme BOCbMEPKMU, 7 aHTeHHa obnapaet
HanpaeneHHbIMK  cBoncTBamn. OpHako, cpe3 B
BEpPTMKANbHOM MIOCKOCTM NoKasblBaeT, YTO Tenepb B
3€HUT  yXOOWUT  3HauuUTenbHas  4YacTb  SHEpruu
NoABOAMMON K aHTEHHE. JTO NPUBEAET K yXyOLIEHUIO
paboTbl aHTEHHbI NPW NPOBEAEHUU AarlbHUX CBA3EMN.
YpoBeHb NapasnMTHOM rOpMU3OHTanNbHOM Nonsipusaumm B
N3MNYyYEHUN aAHTEHHbI MNPAKTUYECKM CpaBHANCA C
YPOBHEM BepTuKanbHoOW nondpu3aumm.  OpgHako, B
Lenom aTa aHTeHHa ocTanocb BMoSHe
paboTocnocobHON, U BMNOMHE NMpUrogHon Ans paboThbl
B 9cupe. B atom 3akntovaetcs 0COBEHHOCTb
BEPTMKAINbHOM MAarHUTHOW PaMOYHOM aHTeHHbl. OHa
MOXeT OblTb pasmMelleHa o4vYeHb ©OnM3ko Hapg
MOBEPXHOCTLIO 3EMNN UMW Hag APYron nposogsdilen
NOBEPXHOCTbID, YTO MPaAKTUYECKN Henpuemnemo Ans
MHOTMX APYrMX TUMOB @HTEHH.

B cBA3n C puc. 22 MOXHO OTMETUTb, YTO HU3KO
yCTaHOBIEHHbIE MarHuUTHbIE paMKm MoryT
MCMNOMb30BaTbCA AN CBSA3U 3EHUTHBIM M3Ny4YeHUeEM,
Kak 06 aToM 1 GbIfno HanmucaHo B nuTepartype [7] B

I'Iepe,qalou.wle MarHUTHble PpaMO4HbIl€ aHTeHHbI
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Yactn 3 «3eHUTHble aHTeHHbI». 3 - 3a orpaHnyeHuns
no obbemy STOM KHUIMKN, ANA GOMbLIMHCTBA aHTEHH,
rpadoukM AuMarpaMm HanpaBreHHOCTW, Kak WU gpyrue
rpadukM napameTpoB aHTEHH, B HeW NpuBeOeHbl He
ObInn, B NPOTUBHOM Criy4ae, 06beM KHUMM yBENUYMIICA
obl ¢ 300 cTpanuy go 1000.

MarHutHaa pamoyHasi aHTeHHa Ana guanasoHa 80-
METPOB MOXeT OblTb ycTaHOBMEHa B MOXOAHbIX
YCINOBMSIX, HAanNpMMep, Ha KOHbKe nanatku (MpumMepHo
1,5 meTpa Hapg 3emnen), Ha nanke AnuHon 2 - 3
mMeTpa, M MoxeT obecneuntb paboTy B adumpe.
Hwukakaa gpyras aHteHHa guanasoHa 80 MeTpoB He
cMmoxeT adpekTMBHO paboTaTb Ha TakoW HM3KOW
BbicOTe. Hanpumep, Ounonb Wnu NosiHopa3mepHas
neTneBasi pamovyHasd aHTeHHa, NMpu MX YCTAHOBKE Ha
Takon BbicoTe OyoyT umeTb npeobnagaroulee
3eHUTHOE nanyvyeHne un manyw 3PeKTUBHOCTb
paboTbl. HenpuxoTnMBOCTb BEPTMKANIbHOW MarHUTHOMN
pamMO4YHOM aHTEHHbl K €e BbICOTE YCTaHOBKM
oTMeYaeTcsl Takke MHOTMMW paguontobutensmm.

Fpuropos WU. H. (RK3ZK)
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Owarpamma HanpaBneHHOCTHU
ropu3oHTarIbHOM MarHUTHOWU paMOYHOM
aHTeHHbIl pa3MeLlleHHON Hag pearnbHOMn
3emnen

PaccmoTtpym  paboTy ropu3oHTanNbHOW  MarHUTHOM
pamMoOyHOV aHTeHHbl (puc. 16) pasmelieHHON Hag
peanbHOW 3eMnen CO crnegyllwvMuM napameTpamu:
OunanekTpuyeckas npoHuuaemoctb ¢ paBHa 13, a
npoBoaMMocCTb S paBHa 5 MC/Mm.

Onarpamma HanpaBfeHHOCTU rOPU3OHTaNbHOM
MarHUTHOM PamMO4YHOM aHTEeHHbI pa3MeLeHHON Hag
peanbHOM 3eMnen

PucyHoK 24 nokasbiBaeT guarpaMmMmy HanpaBfieHHOCTU
FOPV30HTarNbHON MarHUTHOW aHTEHHbI PACMOTOXEHHON
Ha BbicoTe 20 MeTpoOB Hag pearnbHOW 3emien ans
ropu3oHTanbHOM nonspusaunn, puc. 25 nokasbiBaeT
anarpammy HanpaBMneHHOCTU FOPM30OHTaIbHON
MarHMTHOW aHTEHHbl PacnosioXXeHHON Ha BbicoTe 20
METPOB Haj peanbHOW 3emMrfen Ons BepTuKanbHOMN
nondpmsaumm. 3OTU guarpamMbl  HanpaBfEeHHOCTU
Bbinn paccuntaHsl npu nomowwy nporpammsl MMANA.

[ % |ga |FB  |on
1.2 218 00  On
07 218 00 On
. 3.892 03 02 217 |0@  |on
~AH ana nonapuzaudi 3802 03 04 216 |00 O
RO 3912 03 10 216 |00 on

PucyHok 24 [lnarpamma HanpaBreHHOCTU FOPU3OHTaNbHON MarHUTHOW aHTEHHbI PacnonoXeHHON Ha BblCOTe
20 MeTpoB HaA peanbHOW 3emMrien Ansi rOpU3OHTanNbHOM Nonspusaumm

Kak BMOHO M3 3TMX PUCYHKOB, pasMelleHune
roOpU3oHTanbHOM MarHUTHOW aHTEHHbl HA PacCTOAHUN
YeTBEpPTH BOJSHbI Hag peanbHon 3emnen
BrnaronpuaTHO CkasblBaeTCs Ha ee guarpamme
HanpaBneHHOCTU. Takas aHTeHHa obnajaeT KpyroBon
anarpammMon HanpasfieHHOCTU MO rOPU3OHTanbHOWM
nonspusaumu. JlenecTok rOPU3OHTarbHOM
nonspusaumMn npwxaTt K ropusoHTy. HeT 3eHUTHOro
nanyyeHns. KosdpduUUMEHT yCUNEHUS aHTeHHbl Mpu
3TOM TOXe He nocTpagan. 3a cyeT OTpaxeHus oT
3eMnM aHTeHHa wumeeT Hebomnblioe W3nyyYyeHue Mo
BEPTUKANbHON NONASpU3aLmmn, KOTOpoe NPaKTUYECKN He
ckasblBaeTcs Ha paboTe aHTeHHbl. [Npu cpaBHEHWM
anarpammbl  HanpaBnEeHHOCTU BEePTUKANbHOW pamKu
(puc. 20) C Avarpammon  HanpabfEHHOCTM
ropnsoHTanbHoOW (puc. 24), MOXHO caenaTb BbIBOS,
YTO NPU YCTaHOBKE aHTeHHbI Ha BbicoTe 0,5\
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npevmyLLecTBa rOpPM30OHTarNbHOM YCTaHOBKM
OYEBUIHBI.
Ho npu ymeHbLueHUM BbICOTbl  PACMONOXeHNs

ropn3oHTanbHOW aHTeHHbl Hag 3emnen ee paboTa
pesko yxyawaetcs. Puc. 26 nokasbiBaeT aunarpammy
HanpaBfeHHOCTU ropn3oHTarnbLHOWM MarHuTHowm
aHTeHHbl pacrofioXeHHOW Ha BbicOTe 3 MeTpa Haj

peanbHoOMn 3emnen ans ropu3oHTanbHOMN
nonspusaumu, puc. 27 nokasbiBaeT guarpaMmmy
HanpaBreHHOCTH rOPV30HTarbHON MarHWTHOW

aHTEHHbl PacnosioXEeHHOW Ha BbicoTe 3 meTpa Hag
peanbHOM 3eMinen ans BepTUMKanbHOWM nonspusaunmn.
OTu guarpamMMmbl HanpasneHHOCTU Bblnn cocTaBreHbl
npu nomowu nporpammsl MMANA.

Fpuropos WU. H. (RK3ZK)
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Avarpamma HanpaBneHHOCTU rOPU3OHTaNbHOMN
MarHUTHOM PaMOYHOW aHTEeHHbI pa3MeLleHHON Hafa
peanbHoOM 3emMnen

i lca [FE  |O

47 218 00  On

3882 03 07 218 00  On

3892 03 02 217 00 |On

HE AR O AR DAk 3902 03 04 216 |00 |on
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PucyHok 25 [Inarpamma HanpaBneHHOCTU rOPU3OHTaNbHON MarHUTHOW aHTEHHbl PACMONIOXKEHHOW Ha BbICOTE
20 MeTpoB Hapg pearbHON 3emrien Ansi BEPTUKANbHOW Monsipusauum

o

Cn

Cn

: 0.3 0.1 -330 00 On

(OH ans nonfpusaumMi 0.3 05 330 (00 On
- & H  Cymm, O 4eH 0.3 10 328 00 On

PucyHok 26 [Jnarpamma HanpaBreHHOCTU rOpU3OHTaNbHON MarHUTHOW aHTEHHbI PacnofioXeHHOW Ha BbicoTe 3
MeTpa Haj pearibHON 3eMnewn Ans ropusoHTarnbHON nonspusaumm

Mepepalolme MarHUTHbIe paMOYHbI€ aHTEHHbI Fpuropos WU. H. (RK3ZK)
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Onarpamma HanpaBfeHHOCTU rOPU3OHTaNbHOM
MarHUTHOM PamMO4YHOM aHTEeHHbI pa3MeLeHHON Hag
peanbHOM 3eMnen

i

-32.9(dBi) = 0dB

~OH ana nonaprEaumMi
(O  H C Cymm. C W+H

[ < lga [FB  |ON
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PucyHok 27 [Juarpamma HanpaBfieHHOCTU FOPU3OHTaNbHON MarHUTHON aHTEHHbI PAcMNOfIOXXEHHOM Ha BbicoTe 3
MeTpa Haj pearnbHOM 3eMrien ansa BepTukansHOW nonspusaumm

YcuneHme HU3KO pPacnofnoXeHHOW TFOpU3oHTarbHON
MarHuTHoM pamku mMeHbwe Ha 11,3-0b ycunexus
TakoW Xe paMmKuh, HO pPachosioKEHHONW Ha BbICOTE
YeTBEPTU ANuHbI Hag 3emnen. To ecTb, Npu nepegade
U1 NpUeEMe Mbl UMEEM NMPOUTPbLILL CUrHanNa pasBHbIA 2
fanna, 4yto, B oOOWwem TO, yXe MOXeT ObiTb
cyuwlecTBeHHbIM. Ha camom pfene, BcneacTsue
YMEHbLUEHNST U3NyYEeHUA pPaguoBOSH MOMOro nog
FOPU30OHT, 3TOT npourpbill OygeT ewe OonbLue.
YBenuunBaeTca Yron M3nydeHus aHTEHHbl NOA
FOPU30HT, TO €CTb, BCE MEHbLUE 3HEPTUN OT aHTEHHbI
ngeT Ha npoBefeHne AanbHUX CBA3EN, N Halla HM3Kas
pamka, B [d00aBOK K TOMy, 4YTO TrpeeT 3emIio,
HauyMHaeT GecnonesHo rpetb UM MoHocdepy. Huskoe
pasmelleHne MarHUTHON PaMOYHOM aHTEHHbl He JaeT
HUKAKOro  BbArpbIlla W AN BepTUKanNbHON
nongpusaumm.

Ho kakoe xe paccTosiHne oT MOBEPXHOCTU 3eMnu AN
FOPU3OHTaNbHON PaMK/ MOXHO CUATaTb KPUTUHECKUM?
Mpn  nomouwm nporpaMmbl MMANA  MOXHO
onpegenuTb, YTO NMPWU pasMeLLEeHUN FOPU3OHTarbHOM
MarHMTHOW paMKuM Ha BbiCOTe OT 3emninm Hwxke 0,16A,
ycuneHvme 3TOM paMKy HayuMHaeT nagaTtb, U MenecTku
OuarpamMmmbl HanpaBfEHHOCTU HayuHalT 3aamMpaTtbes
nog ropusoHT. Puc. 28 nokasbiBaeT guarpammy
HanpaBieHHOCTH rOPU30HTarbLHON MarHUTHOW
aHTEeHHbl pacnonoXeHHOW Ha BbiCOTe 12 MeTpoB, YTO
coctaenset 0,16A gna guanasoHa 75 meTpoB, Hag
peanbHOW 3emMnen Ang ropu3oHTansHoM

Mepepawolwme MarHUTHbIe paMO4Hble aHTEHHbI
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nonapusaumn. [lageHne ycuneHuss 3TOM pamku Mo
CpaBHEHUIO C Pa3MELLEHHON Ha PacCTOAHUM YeTBEPTU
BONMHbl Haa 3emnen cocTtaBnser 2,9-0b, wnn
npaktudeckn 3-gb, 4TO 9KBMBANEHTHO YMEHbLUEHMWIO
Cunbl cCurHana npu npueme wWnNu nepegade Ha
nonoeBuHy 6Ganna, 4YTO elle He CcKkasblBaeTcsi Ha
npoBeaeHNN pagno - CBA3EN C UCMNONb30BaHNEM 3TON
aHTEHHBbI.

Ha ocHoBaHuM martepuana, NpMBEAEHHONO B 3TOM
naparpadge, MOXHO caenaTtb BblBOZ, YTO pasMelleHne
MarHMTHOM paMKu B TOPU3OHTarIbHOM MOMOXEHUMN
SBNSieTCA  OnTMMarbHbIM - Ans paboTbl  MarHUTHOW
paMO4YHOM aHTEHHbI ANa NPOBEeAEHUS AanbHUX paauo
- CBSA3EeN C OTpakeHueM OT MoHocdepbl. Ho ¢ ogHum
YyCNOBMEM, 4YTO MarHuTHas pamMka [omkHa ObiTb
pasMelleHa Ha BbicoTe He MeHee 0, 16A oT 3emnn. B
NPOTUBHOM criy4ae a(pdeKTUBHOCTb PaboTbl aHTEHHbI
AN NpoBeAeHns AanbHUX CBS3e pe3ko nagaert.

Fpuropos WU. H. (RK3ZK)
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Onarpamma HanpaBfeHHOCTU rOPU3OHTaNbHOM
MarHUTHOM PamMO4YHOM aHTEeHHbI pa3MeLeHHON Hag
peanbHOM 3eMnen

IH ana nunﬂpwaau,ﬁ
w0 + H  CyMe. O W+
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PucyHok 28 [lnarpamma HanpaBrneHHOCTU FOPU3OHTaNbHON MarHUTHOW aHTEHHbI PacnonoXeHHON Ha BblCOTe
12 mMeTpoB Haa peanbHOW 3eMren Ansg ropusoHTansHoOW nonspusauum

YcTaHOBKA MarHUTHbIX paMoK
npegHasHa4YeHHbIX ANA pa3HbIX
AnanasoHoB paboTbl

Ha ocHoBaHun AByx npeablaywmx naparpados MOXHO
caenatb  BbIBOA4, MTO  ecnu  paguontobutens
ncnonb3yetT MarHUTHYIO pamMKy Ha BbICOKOYacCTOTHblE
AnanasoHbl, oT 20 METPOB U Bbile, TO XernaTenbHO
ee YyCTaHOBWUTb ropu3oHTanbHon. B aTtom cny4ae
MUHMMarbHasi BbiCOTa YCTAHOBKM MarHUTHOW paMKu,
onpegeneHHaa B 0,16\ paxe gna aumanasoHa 20
MeTpoB OydeT BMOMHE MPUEMIIEMON BEMUYUHON,
cocTaBnsitowen scero 3 metpa. [Ansa Apyrnx BbICLUMX
Avana3oHoB paboTbl MarHUTHOW pamKuM BbICOTa ee
YCTaQHOBKM B YeTBepTb AMWHbI BOMHbI OydeTt yxe
BMONHE peanbHON BeNUYMHOW. KOHEYHO, MOXHO
ncnomnb3oBaTb M BLICOTY yCTaHOBKM Bornee 4eTBepTu
ONWHBI  BOMHbI, B 3TOM  Crfyyae AuarpaMmma
HanpaBfeHHOCTU aHTeHHbl TOMbKO ele CunbHen
NPWKMETCA K FOPU3OHTY, YTO XOPOLLO WNMIOCTpUpyeT
nporpamma MMANA.

OpgHako, npy NCNOMb30BaHWM MarHUTHbIX PaMoK A4S
paboTbl Ha HWXHUX JHOOBUTENLCKMX AManasoHax,
HaumMHas oT 30 MeTpoB, YCTAHOBKA TOPU3OHTAaNIbHOM
MarHMTHOM paMKu Ha GorbLUYIO BbICOTY Hag, 3eMren

I'Iepe.qalou.wle MarHnTHble paMO4Hble aHTEeHHbI
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MOXeT ObITb conpsaAXxeHa C TPyOHOCTAMMW. B atom
cny4ae HeobXxoaMMO MCMofb3oBaTh BepTUKaribHble
MarHUTHbleé paMKW, BbICOTa YCTAHOBKM KOTOPbIX Haf
3eMrnen He UMeeT TaKoro pewamoLwiero 3Ha4vyeHuna Kak
AnAa ropu3oHTalnbHbIX paMoOK.

PacnonoxeHne MarHUTHOMN aHTEHHbI B
NPOCTPaHCTBE OTHOCUTENBLHO APYrux
npeamMeToB

PaccmoTpum  pasmelleHne MarHUTHOM  pamouvHOM
aHTEHHbl Ha  Kpblle  3gaHusa.  OnTumanbHoe
pasMeLleHne 3TON aHTEeHHblI OyaeT npu ee yCTaHOBKe
BbILLE BCEX aHTEHH, HAXOASALMXCA Ha Kpblle, Kak 3To
nokasaHo Ha pwuc. 29. [lpn 3sTOM Heobxooumo
cobniogate TpeboBaHMA MO BbICOTE YCTaHOBKE
aHTEHHbl Hap 3emren, unu, B LaHHOM Ccriydae Hapg
Kpbiwen. 3Tn TpeboBaHUA ObiNM onpeaeneHbl Bbllle
KaKk Ons MarHUTHbIX TOPW3OHTamnbHbIX, TaKk W AnA
MarHWUTHbIX BEPTMKarbHbIX aHTEHH.

OpnHako, Takasi ycTaHOBKa MarHUTHON paMOYHOM
aHTEHHbI MO PSAY OGBEKTUBHBIX MPUYNH YACTO
HeBO3MOXHa. Bcneacteue aToro MarHUTHasi paMoyHast
aHTEHHbI YCTAHABINNBAETCS Ha KPbILLE B OKPY)KEHWU

Fpuropos WU. H. (RK3ZK)
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MarHWTHaR pamka
pacnonoXeHa Boile
BCEX AHTEHH
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PacnonoxeHne MarHUTHOM aHTEeHHbI B
NPOCTPaHCTBE OTHOCUTENbLHO APYrux
npeamMmeToB
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PucyHok 29

PVICVHOK 29 OnTumanbHoe pas3melleHne MarHuTHOWM paMO‘-IHOVI aHTEeHHbIl Ha Kpbllle 30aHnsA

Kak  OpYrMX  aHTEeHH,  paguoniobuTenbCkux U
TENEeBU3NOHHbIX, TaK U ApyrMx NnpegMeToB, Hanpuvep,
OETOHHbIX BEHTUMAUMOHHbLIX OaweH u nMTOBbIX.
Hapo ckasaTb, 4YTO MarHWTHas aHTeHHa BecbMa
HeNpUXoTNMBa K pacriofnioXeHnto BOKpYr cebs apyrux
aHTeHH 1 npegMeTtoB. Kak nokasbiBaeT nporpamma
MMANA unx BnusiHne Ha paboTy MarHUTHOW PaMO4HOW
aHTeHHbI (Ha ee pe3oHaHC N BXOAHOE COMpPOTUBIEHNE)
HeBenuko. Vckasntcss B HEKOTOPOW CTENEHW TOJIbKO
anarpamma HanpaBNeHHOCTU MarHUTHOW pamku. B To
e BpeMs M caMy 3T NOCTOPOHHWME aHTEHHbI OyayT
Mano noABepXKeHbl BIAWUSHUIO CO CTOPOHbI MarHUTHOM
PaMOYHOV aHTEHHbl. 3TO OOHO M3 CaMbiX NaBHbIX
NPeMMyLLeCcTB  MarHUTHbIX aHTEHH Hag Bcemwu
ocTanbHbIMK.  MarHntHaa pamka MoxeT  ObiTb
yCcTaHoBMneHa BOMM3N APYron aHTEHHbl, U He MeluaTb
ee paborTe.

Ho, kak nokasbiBaeT MpakTU4YecKMn OnbIT,  €ecTb
crny4yan, Korga XapakTepUCTUKM MarHUTHOW PaMOYHOMN
AHTEHHbI MOTYT WM3MEHUTBCS, HO 3TO TONIbKO E€Chnu
MarHWTHas aHTEHHa HaxOAWTCA BHYTPW OenbTbl UMK
Opyron NneTneBOn aHTEHHbI, KaKk 3TO NOKa3aHoO Ha puc.
30. XapaKkTepuUCTUKMN Xe CaMOW HapyXHOW aHTEeHHbI
Mpy 3TOM HE U3MEHSAITCA. [INs KOMNeHcauun BrvsaHWS
Hapy)XHOW aHTeHHbl Ha BHYTPEHHIO, K KOHLY
KoakcuanbHoro kabensi, maywero OT 9TOW BHELUHEN
A@HTEHHbI, MOAKIMYaT MEepPEMEHHbIA  KOHOEeHcaTop
eMKocTbio o 400-n®d, nepemMeHHy WHOYKTUBHOCTb
10— 200-mk'H unu nepemeHHoe conpoTtmeneHme 200—
300-Om. Bo3moxHa KOMOWHaUWMsi Harpyskm u3 3TUX
anemeHToB. OOBIYHO Mpu 3TOM yaaeTcs A0OMTbCS
TOrO, YTO HapyxHasi aHTEeHHa He BNWseT Ha
BHYTPEHHIOH0.

I'Iepe,qalou.wle MarHUTHble paMO4Hbl€ aHTeHHbI
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MarHuTHyl0O pamMO4YHYl0 aHTEHHY Ha Kpblwe criegyeT
yCTaHaBnvMBaTtb MO BO3MOXHOCTM  Tak, 4TO Obl B
rnenectkM ee pguarpaMMmbl  HanpaefeHHOCTU  He
rnonaganu NormnoLLaroLine BbICOKOHACTOTHYIO 3HEPIUio
npegMeTbl. Ecnv Ha Kphblwe 34aHus ¢ 3TUM YCIOBUEM
elle Kak TO MOXHO CMpaBuUTbCS, TO NPU pasMeLLeHUN
MarHUTHOW PaMOYHOWN aHTEHHbI Ha OarkoHe U OKHe
KOMHaTbl, 3TO YCINOBMWE BbIMNOMHUTL HEBO3MOXHO. B
pesynbTaTte 3TOr0 4acTb BbICOKOYACTOTHOM 3HEepruu,
N3MNy4YEeHHOW MarHUTHOW PaMOYHOW aHTEHHOW OyaeT
norrmowiatbCAd  CTeHamMu Joma, a JAauvarpamma
HanpaBfeHHOCTU aHTEHHbI NCKa3UTCH MO CPaBHEHUIO C
YUCTBIM» pa3MeLLeHMEM aHTeHHbl. JTO CHU3UT
obwyo 3dpeKTMBHOCTL paboThl aHTeHHbl. OgHako, ¢
3TUMU UCKAXKEHUSIMU M MNOTEPSMU OObIMHO MUPSATCS,
Tak, kak JApyrme  manorabapuTHble  aHTEHHb,
pa3MeLleHHbIE B aHaNOMM4YHbIX YCNOBUSIX C MarHUTHON
aHTEeHHOW, ByayT paboTaTb He nydlle, a CKOpew BCEro
xyxe. B obwem cnyyae, MarHWTHasi pamoyHasi
aHTEHHa MOXeT paboTaTb B TakMx MeCTax yCTaHOBKM,
B KOTOPbIX OObIYHbIE YKOPOYEHHbIE KOPOTKOBOJTHOBLIE
aHTEHHbI YXe OeccunbHbl obecneunTb paboTy B
adupe. Hanpumep, MarHMTHble pamMOYHble aHTEHHbI
MoryT pabotaTtb Ha nepegady BHYTPUM OETOHHbIX
34aHUN, C AHa AM U OBparos.

3a cyeT wu3nyvyeHuss B ONMXKHEN 30HE aHTEHHbI
CUMNBHOMO MarHUTHOMO NOSS, MarHUTHbIE aHTEHHbI, NpU
X pasMeLleHnM B HenocpencTBEeHHOW 6nm3ocTu oT
KUNbIX nomeLLeHunH, aaroT HaBOAKY Ha
BOCMpOM3BOASLLNE  TOMOBKM  MarHUTOOHOB U1
npourpbiBaTenen, Ha  pas3nnYHble  YCTPOWCTBA,
copepallime KaTyLuKu

FpuropoB WU. H. (RK3ZK)
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PacnonoxeHne MarHUTHOM aHTEeHHbI B
NPOCTPaHCTBE OTHOCUTENbLHO APYrux
npeamMmeToB
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Pucynox 30

PucyHok 30 PacnonoxeHne MarHuTHON aHTEHHbI BHYTPU NEeTNeBON

WHOYKTUBHOCTU, MPUYEM HE TONbKO TENEeBM3Opbl U
pagvuonpueMHMkM, 4YTO MOXEeT CO03[4aTb CUlbHbIe
nomexu panst pabotbl 3TMx npubopoB. ObpatuTte
BHMMaHue, YTO YacTO 3TU MOMEXM HE MCYe3aeT gaxe
MNPy OTKMOYEHMU aHTEHHbl OT 3TUX YCTPOWCTB.
Hanpwumep, TeneBnsop COOEepPXuT KaTyLUKK
pasMarHM4MBaHus n KaTyLIKWN OTKIOHSIOLWEN CUCTEMBI,
KOTOpble, KaK OKa3blBaeTCHd, HABMSAOTCA BecbMa
APPEKTUBHBIMU  MPUEMHUKAMU  BbICOKOYACTOTHOMN
3Hepruu, N3ny4yeHHon MarHUTHOWM pamoyHow
aHTeHHon. C 9TuUX KaTyweK BbICOKOYACTOTHOE
HanpsbkeHne nepeTekaeT Ha dNeMeHTbl Tenesnsopa 1
MOXeT CO3[aTb CUMNbHENLLNE MOMEXM A11S ero paboThbl.
B HekoTOpbIX cryvasx 3a CYeT W3MEHEHUs
HanpaBfeHUs U3My4YeHUs MarHUTHOW aHTeHHbl U 3a
CYeT M3MEHEHUS NPOCTPaHCTBEHHOIO PaCMONOXEHNS
CcaMuX MOABEPXKEHHbIX HABOAKAM YCTPOWCTB, yAaeTcs
YMEHbLUNTb YPOBEHb HABOLOK.

BxogHoe conpoTuBneHue MarHUTHoOm
paMKu B 3aBUCMMOCTM OT cnocoba ee
nuTaHuA

Heckonbko yBIEeKLWNCb onucaHnem anarpamm
HanpaBNeHHOCTU MarHUTHbIX PaMOYHbIX aHTEHH U

I'Iepe.qalou.wle MarHnTHble paMOY4Hble aHTeHHbI

http://www.antentop.bel.ru/  mirror: www.antentop.boom.ru

MeCTta WuX YCTaHOBKW, Mbl OTBNEKNMUCb OT Takomn
Ba)XXHOM 4YacTW BCEX aHTEeHH Kak WX BXOAHOE
conpoTtuBreHne n cnocobbl cornacoBsaHuA Cc

dvoepom. Mopa yxe BOCMOMHWUTL 3TOT Npoben, Tem
Gornee 4TO OJ1st STOMO y HAcC ecTb BCe TEOpeTUYecKkue
Npeanocbiiky no paboTe MarHUTHOW  pPaMOYHOM
AHTEHHbI " nporpamMmei, paccuuTbiBatoLLme
napamMeTpbl MarHUTHbIX PaMoK.

Wtak, cnocob cornacoBaHusa cduagepa C MarHUTHOM
pamMOYHOW aHTEHHOM (BMpOYeM, Kak 1 ¢ nobon apyron
@HTEHHOW) 3aBWCUT OT BXOAHOrO COMPOTMBIIEHUSA
MarHUTHOW paMKu Ha Knemmax ee nutaHus. HamomHrro
ewe pa3, Ymo exo0HOe conpomuesieHuUe aHMmeHHbI
PasHO OMHOWEHUI KOMIJIEKCHbIX aMraumyad
8bICOKOYaCMOMHO20  HanpshKeHuUss U  MmoKa
HenocpedcmeeHHO Ha  KileMMax  numaHusi
aHmeHHbI [5].

30ecb Mbl MOAOLINM K BaXHOMY MOMEHTY, obpaTtute
BH/UMaHWE Ha CcloBa Ha «K/J1eMMax numaHus
aHmeHHbI». To ecTb, BblOpaB COOTBETCTBYIOLIMM
06pa3omM TOYKM MOAKIIOYEHWUS MUTAHUS K aHTEHHe,
MOXHO  OCYLLECTBWTb  COFflacoBaHWs  BOJIHOBOIO
COMPOTUBIIEHNS cbuepa C BXOAHbIM COMPOTUBIIEHNEM
AHTEHHbI.

Fpuropos WU. H. (RK3ZK)
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[na vwnnocTpaummn 3Toro yTBEpXKAeHUst npueeay ABa

BxogHoe conpoTuBrieHne MarHUTHOM paMKu B
3aBUCUMOCTU OT cnocoba ee NUTaHUSA

nokasaHo Ha puc. 316. B nepBomMm crnyyae BxOAgHOe

cnocoba BO3OYyxaOeHWst  MOSlyBOSIHOBOrO  AWMMOMSA, COMpPOTMBREHMe aunonst 6yaet paBHo 75-Om, a BO
KOTOpble XOpOLO M3BECTHbl Ans  OonbWMHCTBA BTOPOM criydae Heckonbko Thicady Om. Kak Buaute,
pagvontobutenen. [ns Bo3byxaeHna NomnyBOSHOBOIMO OfHAa M Ta Xe aHTeHHa, B 3aBMCMMOCTM OT crocoba ee
AMNOons MOXHO MCNONb30BaTb NOAKMIOYEHMS (buaepa, MUTaHWS, MOXET WMEeTb KaK BbICOKOE BXOAHOE
B reOMeTPUYECKOM LIEHTPE OMMONS, Kak MokasaHO Ha COMpPOTUBIMEHUE, Tak U HU3KOE.
puc. 31a, a TaKke ¢ 0QHOro KOHLOB ANMONS, Kak
< a2 »
(=
P F
— Ra= 75 OM —
A PucyHok 31
a
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Ve |
Ra= Veilc
ey
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Ra= 1000 Om
v
B \-’—'—I PucyHok 31

PucyHok 31 lNogknioyeHne nuTaHus K NosyBOSIHOBOMY AUMNOSIO

OpgHako, CONpPOTUBMEHWE  U3MYYEHUS  aHTEHHbI,
KOTOpOe paBHO AN nonysoriHosoro avnons 75-Owm, B
obonx cnydasx NUTAHWs  aHTEHHbl  OCTaeTcs
HEeuamMeHHbIM. HanomHio, 4YTO compomuesieHue
usny4YeHuUss  aHMeHHbI  PagéHO  OMHOWEHUIo
ussly4aeMoll aHmMeHHoU MoWwHOCMuU K Keadpamy
delicmeyrouje2o0 3Ha4vyeHUs] MOKa 6 aHMmeHHe.
[encTBnTenbHO, HE3aBUCUMO OT TOrO, K KaKUM TOYKam
NoNyBOSIHOBOrO AMNONSA NOAKMYEH huaep, B LiEHTpe
@HTEeHHbl WM K €e Kpaw, npu unaeansHOM
cornmacoBaHMmM  9TOoro  maepa € aHTEHHoW
pacnpeferneHne Toka B aHTEHHe U uU3ny4vyaemas
aHTEeHHOW MolHOCTb OyaeT oauHakoBa. JTO xe
aHanornm4yHo 1 Ans MarHNTHOW PpaMOYHON aHTEHHbI.

ﬂepe.qalou.wle MarHUTHble paMO4Hbl€e aHTEeHHbI
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Tenepb paccMOTpuUM 4eTbipe crnocoba noakmnoyYeHus
NUTaHUS K MarHUTHOW PaMOYHOW aHTEHHE, KoTopble
nokasaHbl Ha puc 32. Ha 3TOM e pUCyHKe rnokasaHbl
N 9KBUBANIEHTHblE CXEeMbl 3TUX CrnocoboB nUTaHUA
aHTEHHBbI.

[eHepaTop, BKIMOYEHHBIA MO Cnocoby, MokasaHHOMY
Ha puc. 32a, ucnonb3yeTcs B cneuuanu3npoBaHHbIX
nporpaMmmax [Agnsi pacdeTa MarHUTHbIX pPaMOYHbIX
aHTeHH Magnetic Loop Antenna Calculator v.1.6,
KI6GD v Magloop4, G4FGQ. 370T cnocob Obin
NCNosib30BaH Takke U B MOOENIM MarHMTHOW pamoYHOMN
@HTEeHHbl MNpuM  OMnpedeneHnn ee  aAvarpaMmbl
HanpaerneHHocTu npu nomowwm MMANA (cm. puc. 15-
16).

Fpuropos WU. H. (RK3ZK)
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BxogHoe conpoTuBreHMe MarHUTHON paMKu B
3aBMCUMOCTM OT cnocoba ee NUTaHus

c1 L
Al

Rusn [

A o Pucynor 32

PucyHok 32

Lpamen
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ks =

]|

Lpamen
PucyHok 32

PucyHok 32 lNogknioveHne NnuTaHus K MarHUTHOM pamMke
Mepepatowme MarHMTHbIE paMoyHble aHTeHHbl  puropos WU. H. (RK3ZK)
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OKkBMBaneHTHas cxema 9Toro cnocoba nuTaHus
nokasbiBaeT, 4TO B [aHHOM criydae reHeparop
BKITIOMEH B nocrefoBaTeNbHbI KOHTYP, HACTPOEHHbIN
B pes3oHaHc. B aTom cnyvae Ha pe3oHaHCce aHTEeHHbI
pPEeaKTUBHbIE COMPOTMBMEHNUS 3NEMEHTOB KOHTypa
paBHbl MO BENWYMHE U NPOTUBOMOSIOXKHBI MO 3HaKY, W
reHepatop paboTaeT TONMbKO Ha COMNPOTUBMNEHUE
noTepb, KOTOpPOE MPUCYTCTBYET B 3TUX dMEMEHTax u

COMPOTUBIIEHNE W3MNYYEeHNs aHTeHHbl. Kak Mbl yxe
3Haem (cMm. Ta6n. 1- 4), BenMYMHbBI  3TUX
conpoTuBneHu manbl. [lo cytm pgena, Takoe
BKIIOYEHNE TreHepaTopa B pPaMKy SKBMBANEHTHO
pexumy paboTbl  KOPOTKOTO  3aMblKaHWs  3TOro
reHepaTopa.

Mcxoas w3 9TOW  SKBMBANEHTHOW  CXeMbl U

obpaTtuBMCh K Tabn. 1 — 4 MOXHO onpeaennTb, YTO B
obwem cnydae, BXOOHOE COMPOTUBIIEHME pearibHOM
OOHOBUTKOBOW MAarHUTHOW PaMO4YHOM aHTEHHbl BO
BKIMIOYEHUN, NOKa3aHHOM Ha puc. 32a, KOTOpPOe paBHO
CyMME COMpPOTUBIIEHNS MOTEPb B 3NIEMEHTaxX aHTEHHbI
N COMPOTUBMEHUS U3MyYeHus, He npeBbiwaeT 2 Owm.
OTO 3HAUUT, YTO NPU UCMONBb3OBAHUN KOAKCMASTbHOIO
kabensa BoONHoBbLIM conpoTtuerieHnem 50- nnn 75-Om
AN NUTaHMS MarHUTHOM pPaMOYHOW aHTEHHbl B

paspblB €€ nMonoTHa Mexay 93TuMm kKabenem 1
pamMO4YHOM aHTEHHOW HeobXxooMMO MCNOoNb30BaThb
cornacywowiee yctponctso. Boobuwe rosops, Ha

npakTuke cornacoBaHuMe TakKoro HW3KOrO BXOAHOMO
conpoTtuBneHns (2-Oma) ¢ OTHOCUTENBHO BbICOKUM
BXOAHbIM COMPOTUBIIEHMEM KOaKCcManbHOro kabens
(50- 75-Om) COMPSXXEHO CO  3HAYMTENbHBIMU
MoTEPSMM  BbICOKOYACTOTHOW  3HEpPrMn U1 psigoMm
NpUHUMNManbHbIX TpygHocTen. [lo 3ToM npuyuvHe
Takoe NUTaHne MarHUTHbIX PaMOK HE MCMONb3YHOT.

Cnoco6 nutaHusi, nokasaHHbIi Ha puc. 326, and
uenen obecrneyeHns  BbICOKONM 3P HEKTUBHOCTU
nepegaym SHeprum  OoT  dmaepa B MarHUTHYH
paMOYHyI0 aHTEHHY BbIrMAONT Oonee
npuenekaTenbHeiM. B 3TomM cnyyae reHepartop
BKIMIOYEH HE B pa3pbliB MarHUTHON PaMOYHOWN aHTEHHBbI,
a nogkmiYeH K HEeKOTOpOM YacTu ee MosoTHa.
OKBMBanNeHTHasi cxemMa TpakTyeT 3TO BKIOYEHUE
NATaHUS  MarHUTHOMW  PaMOYHOM  aHTEHHbl  Kak
NnoaKntoYeHne reHepaTopa K 4acTu BUTKOB KaTyLUKK
napannenbHoro KOHTypa BO3OYXAEHHOro Ha 4actoTe

ero pesoHaHca. B Teopun, B 3aBMCMMOCTM OT
WHOYKTUBHOCTU " 00OpOTHOCTK KaTyLLKK
PE30HAHCHOro  MapanmenbHoOro  KOHTypa, MOXHO
nogobpate OTBOA OT 3TOM KaTyLKW, MPU KOTOPOM
MOXHO  obecneuntb  corfacoBaHue BXOZHOrO
CONpPOTMBNEHMNS aTon uenm c BXOAHbIM
COMNpPOTMBMEHMEM reHepaTopa B AOCTATOYHO LUMPOKUX
npegenax COMpPOTUBNEHUN " c BbICOKOW
3(pHEKTUBHOCTLIO.

I'Iepe.qalou.wle MarHUTHble paMO4Hble aHTEeHHbI
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BxogHoe conpoTuBrieHne MarHUTHOM paMKu B
3aBUCUMOCTU OT cnocoba ee NUTaHUA

Ha npaktuke npoBepeHO, 4TO Takonm cnocob
nogknoyeHnMs  duaepa nUTaHNMA K MarHUTHOW
paMO4YHOM aHTEHHE, TO eCTb BbIBOA KNEMM NUTaHuUsi OT
YyacTu MOMoTHa MarHUTHOM  pamku, MO3BoONsAeT
OOCTUTHYTb Ha 3TUX KMeMMmax nuTaHust BXOLHOro
COMPOTUBNEHNS aHTEHHbI paBHoro 75 unu 50-Owm, TO
€CTb, obecneuntb cornacosaHuve BXOOHOrO
CONpPOTMBNEHMS 3TOro cnocoba NUTaHWs C BOMHOBLIM
COMNpPOTMBMNEHMEM KOakcuanbHoro kabensi. Kak Oyget
nokasaHo Janee, 3TOT CMNOCOO MWTaHWMA  LUMPOKO
NCMNOMb3yeTCs Ha MPaKTUKe.

Bo3byxgeHne MarHUTHOM paMKu MpWU MOMOLLM MEeTnn
CBSA3M MOCPEACTBOM MAarHUTHOrO MOfsi MOKa3aHo Ha
puc. 32B. 3Ty CxeMy MUTaHUA MarHUTHOM pPaMKu
4acToO WCMONb3YT Ha MNpaKkTMKe. JKBMBANEHTHadA
cxema nokasblBaeT 3TO NUTaAHWE MarHUTHOM pamKu
Kak CBA3b reHepaTopa C napannefnbHbiM KOHTYpPOM
yepes3 KaTyllKy cBA3n. [MOCKOMbKY CBA3b NPOUCXOAUT
TONMbKO  4epe3  MarHMTHoe  none, TO  HeT
HeOOXOAMMOCTM B 9MEKTPUYECKOM KOHTaKTE MeTnu
CBSI3W C MarHUTHOW pamkon. To, YTO MeTnsa CBA3N
MOXeT ObITb 3MEeKTPMYECKU M3onmMpoBaHa OT NOMoTHa
MarHWTHOW aHTEHHbI, YacTo ObiBaeT pellalwmm npu
BbIOOpE MHOYKTUBHOWM CBSA3WU reHepaTopa C MarHUTHOMN
pamkon. B 3aBMCMMOCTM OT pasMepoB METNN CBSA3N U
MecTa ee pacnofioXeHUss OTHOCUTENBHO MarHUTHOMN
aHTeHHbl MOXHO obecneunTb cornacoBaHune 50 n 75-
OmMHoro koakcmarnbHoro kabens. 3ToT cnocob NUTaHKA
MarHUTHOW paMKu TOXe LUMPOKO MUCMOMb3yeTcs
paguonidutensamu.

Ho aHTeHHy MOXHO BO3OyaWTb M NO crnocoby,
rnokasaHHomy Ha puc. 32r. B atom cnyyae knemmbl

nMTaHNA aHTEeHHbI NoAKIM4YeHbl napannenbHo
KOHOEeHCcaTopy aAHTEHHHbI, nnu, cornacHo
3KBUBANEHTHON cxeme AHTEeHHHbI, napannenbHoO

napannenbHoOMy KOHTYpy, 0OpasyloLieMy aHTEHHY. [1o
TEOpWU, BXOAHOE COMPOTUBIIEHNE AHTEHHbI B 3TOM
crniyyae, B 3aBMCMMOCTU OT KayecTBa MCMOSb3yEMbIX
MaTepuanoB B aHTEHHe, MOXeT HaxoguTbCs B
npegenax Heckonbkux Thicad Om. Ha npaktuke
cornacoBaHue Takoro BbICOKOro BXOZHOrO
COMPOTUBMNEHNS C HU3KUM BXOAHBIM CONPOTUBMEHUEM
KoakcumanbHOro kabenss MOXHO OCyWeCTBUTb C
[OCTaTOYHO BbICOKOW 3EKTMBHOCTbIO. [loaTomy,
Takoe MOAKIIYEHNE KNeMM MNUTaHWUS K MarHUTHOW
paMO4YHOM aHTEHHE TOXe LLIMPOKO UCMOMb3YyeTCs.

WTak, Mbl paccmoTpenu, 4to B 3aBUCUMOCTM OT
NnoaKntoYeHnst KnemMmm nuTaHusa BXOAHOE
COMPOTUBMNEHNE  MarHUTHOM  PaAMOYHOW  @HTEHHBbI

MOXeT OblTb OT eAuHUL, OO0 HeCKONbKuUX Tbicad Owm.
Huxe Mbl paccMoTpym noapoOHee Kaxdblh M3 3TUX
Cnoco0OoB NUTaHUS aHTEeHHblI U METO/bl COrnacoBaHUs
KoakcuanbHOro kabensi ¢ aHTEeHHOW AN Kaxaoro us
3TMX CIy4aes.
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MopknioyeHne nUTaHUsE MarHUTHOM PaMOYHOWM
aHTeHHbI NapansenbHO KOHOAEeHCaTOPy HaCTPOWKHU

Mopauy BO30YXaeHUst MarHMUTHOWM aHTEHHBI
napannenbHO ee KOHOEHCaTopy HaCcTpOWKU [AaBHO
NCnonb3yoT " B KOMMEpPYECKMX 7 B
pagnontbuTenbCKnx KOHCTPYKUMSIX MarHUTHbIX
pamMoYHbIX aHTeHH. MIMEHHO Takon Tun corracoBaHus
KOakcmarnbHOro kabenss C MarHMTHOM  paMOYHOW
aHTEeHHOM ucnonb3oBancsd B OMUCaHMM  MarHUTHOW
pamku, npusegeHHon B nutepatype [9] B 1967 roay,
KOoTOpas nogHsna BOSMHY WCMOMb30BaHUA MarHUTHbIX
paMOYHbIX aHTEHH B KOMMeEpPYECKOM 7
pagnontobuTensCckoi CBA3M KOPOTKUMX BOMH. B aTon
cTaTbe Obina onuMcaHa MarHUTHas pamoyvHas aHTEHHa,
cosgaHHaa Kenneth H. Patterson, n3 the Army Signal
Corporation gns ncnonb3oBaHus B BOWHe BO BbeTHame.
K. Patterson B T0 Bpemsa ABNANCA o4HMM U3 CTapemnLmnx
M ONbITHBIX CMNeuuanucToB, OH Hadvan paboTtaTte Hag

pasnuyHbIM AHTEHHbIM obopynosaHnem ans
npumeHeHnss B apmum ¢ 1923 roga. Hebonbwasa no
pasmepam aHTeHHa nokasana cebs  o4eHb

adhhekTUBHOM NP NCNONb30BaHNN B BOEBbLIX YCINOBUSX.
MoxeT OblTb MO NpUYMHE 3TOr0 CBOEr0 MOSABMEHUSA
(aHTeHHa pgna  BbeTHamcKOW  BOWHBLI)  ONUCAaHWSA
MarHUTHOW pamku [Ofroe BpeMsi He MOSIBNANOCb Ha
cTpaHuuax paguontobutensckon nutepatypbl CCCP.

Mopgknio4yeHne NUTAaHUA MarHUTHOW PaMOYHOM
aHTeHHbI NapannenbHO KOHAeHcaTopy
HaCTPOMKU

Xota yxe B 1968
pamMOYHOM  a@HTEHHbI
XypHana ARRL QST

rogy onucaHue MarHUTHOMN
NosSBMIIOCH Ha CTpaHuuax

Bnpouem, nHorga MOXHO BCTPETUTb BOCMOMMUHAHUA
pagvontobutenen, 0 TOM, YTO MarHUTHasi paMka ansi
paboTbl Ha nepegadvy Ha KOPOTKUX BOMHax Obina
ucnonb3oBaHa nmbo nmM4HO wmK, MbBO KX
3HaKOMbIMM, 334070 A0 BTOPOW MUPOBOW BOWHbI,
4yyTb Nn He B 20 rogax 20 Beka. Hu B kKoem crniyyae
He Xo4y noaBepraTb COMHEHMIO 3TU BOCMOMMUHAHUA,
HO BCe e WCTUHHOEe npusHaHWe mnepedarowiasi
Ma2HuUmHasi paMoYyHasi aHmeHHa nory4una TornbKo
nocne onybnukoeaHus ctaten [9]. Bo BCsSkOM MHe
He BCTpevyanucb [JOCTOBepHble nybnukauum o
nepefarwLLmMx MarHUTHbIX aHTEeHHax KOPOTKUX BOJSH
Bblleawmne paHee 1967 roga. [ns HaBMraumMOHHbIX
pagvoMasikoB nepejalwolime  MarHUTHble  pamKu
npumeHsanuck dompmoint Telefunken ¢ 1913 roaa.

UTak, Mbl OnATb OTBNEKNUCb OT COrfacoBaHuA
MarHUTHbIX pamok. Cxema corrnacoBaHus,
aHanorMyHo TOMYy, Kak OHa Obina npuBegeHa B
nutepatype [9], nokasaHa Ha puc. 33. Pycckui
nepeBoA nometleH pamku. ObpaTnte BHUMaAHWE, YTO
MO KOHCTPYKTUBHbIM MPUYMHAM MOMIOTHO 3TOW
MarHWTHOW pamku Obino 3a3emneHo.

1.5" Diam
Tubing

[
-

TpyGa auameTpom
1,5 proAma (38,1 Mu)

Coax
Feader Loading
)l
.
Al
Harpyzea
PucyHor 33 —

PucyHok 33 CornacoBaHue MarHMTHOM pamoO4YHOW aHTeHHbI cornacHo K. Patterson
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Papuontobutenn, Kak npaswuso, MCMNONbL3YHT
YMNPOLLEHHYH CXEMY COrflacOBaHUSA PpamMOYHON aHTEHHbI,
nokasaHHyto Ha puc. 34. OTa cxema corrnacoBaHus
HUYYTb He ycTynaeT no 3(pdeKTUBHOCTM NpUBEaEHHOWN
Ha puc. 33. [pu cornacoBaHUN pamMo4YHOM aHTEHHbI Ha
HU3KOYaCTOTHbIX Anana3oHax 80 n 160 meTpoB nHorga
MCMNonb3yloT LOMNOMHUTENbHbIM KoHaeHcatop C3. Ha
Oonee BbICOKOYACTOTHbIX [AuanasoHax B 3TOM
KOHOEeHcaTope 06bIYHO HeT HeobxoaumocTH.
MpenmyLlecTBa 3TOro TMna corracoBaHUs 3akmoyaeTcs
B TOM, YTO NPV MOMOLLM NEPEMEHHbIX KOHOEHCATOPOB
MarHUTHYIO pamKy MOXHO 3(p(PeKTMBHO corfnacosaTb B
LUMPOKOM AnanasoHe paboThbl.

Mopgknio4yeHne NUTAaHUA MarHUTHOW PaMOYHOM
aHTeHHbI NapannenbHO KOHAeHcaTopy
HaCTPOMKU

HepocraTok, HeoOX0AMMOCTb NPUMeHeHNs
BbICOKOKa4YeCTBEHHbIX nepemMeHHbIX KOHOEeHCaTOpOB.
HacTtporika 3TOro cornacoBaHus npocTas.

MepBoHavanbHO koHaeHcaTopbl C2 n C3 (ecnu oH
NCronb3yeTcsl) yCTaHaBNMBaKT B  MUHMMarbHOe
nonoxenuve. 3atem npu nomolum koHgeHcatopa C1
HacTpauBalT MarHMTHYIO paMKy B pe3oHaHc. 3atem
NnaBHO YBENUYMBAKOT E€MKOCTb KOHAeHcaTopa C2,
nobuBasice  MMHMManbHOro 3Hadenus KCB. T[lpwm
3TOM Takke noacTpamBatoT KoHaeHcatopbl C1 u C3.
Mpouenypy HAaCTPONKM NOBTOPSIKOT HECKONBLKO pas.

e ppUTOBRIE

KONbUS c2
1 L

E — 11
| | 10= 100-nd

c3
12- 500-nd
PucyHoxk 34

PucyHok 34 EMKOCTHbIV genuTens B COrnmacoBaHnmM MarHUTHON paMOYHON aHTEHHbI

O6patnuTe BHMMaHue, 4YTO Ha KoakcuanbHOM Kabene
Heobxo4MMO yCTaHaBNMBATL 3anuparoLLmii Jpoccerb,
KoTopbin npeactaendetr cobon 10- 20 deppuToBbIX
Konewu, TYro HageTbliX Ha OnneTKky KoakcuanbHOro
kabenda. [MpoHMLAEMOCTb 3TUX KOney He wumeeT
3Ha4YeHMs. B NPOTUBHOM cny4vae onneTtka
KoakcuanbHoro kabens Oyget CNYXWTb YacTbio
aHTEeHHOM CcUCTeMbl W M3NyYaTb PagUOBOMHBI, YTO
NPUBEAET K UCKaXKEHUIO auarpamMmmbl HanpaBfeHHOCTY
co3gaBaeMon COO6CTBEHHO CaMOW MarHUTHOW pamKown
N MOXET CIY>XUTb NMPUYMHOW PE3KOro yXydLleHus ee
paboThbl.

Boobule roeopsi, MarHMTHas pamovHasi aHTEeHHa
SABNSETCA CUMMETPUYHOM aHTEHHOW, W Ang  ee

npaBunbHOro NNUTaHU4a, On4d Toro YTOObI COXpaHUTL ee
CUMMETPUYHYIO anarpammy HanpaBlIeHHOCTH,
XenarternbHo ncnoJib3oBaTb CMMMeEeTpupyroulee

YCTPOWCTBO W pacnonaratb aHTeHHy BAanmuM oOT
MOCTOPOHHMX MpeaMeToB. Ho aTta Teopuss 0ObIYHO
BCerga pacxoauTcs C  npakTtukod.  MarHuTtHast
pamoyHas aHTeHHa 0BbIYHO MCNOMb3yeTcs B KaYecTBe
BCNOMOraTenbHOW, W  pacnonaraetca B Takux
YCMNOBUSIX, YTO O COXPaHEHWU ee CUMMETPUYHOM
AvarpaMMbl HanpasneHHOCTW TOBOPUTbL BooOLWE He
npuxoamTcs. Tak YTo BMNOSMIHE MOXHO 0BONTUCH U Ge3
MCMONb30BaHWA  CMMMETPUPYIOLLEro  YCTPOWMCTBA
COBMECTHO C 3TOW aHTEHHOW, WCNOSfb30BaHUE TONbKO
3anopHoro gpoccens 6yaeT BnofnHe 4OCTaToOYHO.

I'Iepe,qalou.wle MarHUTHble PpaMO4HbIl€ aHTeHHbI
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B HekoTOpbIX Cny4asx WCMOMHEHWS UMW YCTaHOBKU
MarHUTHOM  PaMOYHOW  aHTEHHbI 3TOT  BUA
cornacoBaHuMsl He no3BONseT [AOCTUTHYTb HU3KMX
3HayeHu KCB B koakcuanbHom kabene. Torga MoxHoO
ncnonb3oBaTb  MOAUULNPOBAHHBIE CXEMbl  3TOrO
cornacoBaHus. Puc. 35a nokasbiBaeT cornacosaHue ¢
OOMONMHUTENbHBIM ~ KOHAeHcaTopoM,  puc. 356
nokasblBaeT corrnacoBaHue c - 3BeHoM, a puc. 356 ¢
OOMONHUTENbHBIM ~ KOHAEHcaTopoM U - 3BeHOM.
Cxema cormacoBaHusi C uMcnonb3oBaHuem [- 3BeHa
Mo3BOMSAT LOCTUTHYTb HU3KOro 3HadyeHuss KCB B
KoakcmanbHoM  kabene. [Ona  paboTbl  3TOrO
COrflacoBaHUs Ha HECKOMbKMX AManasoHax Heobxoanm
nogbop KaTywKuM  MHOYKTMBHOCTM  ONS  KaXXOoro
OunanasoHa. [Jns TeopeTnyeckoro pacyeTa aneMeHToB
[- 3BeHa MOXHO BOCMNOMb30BaTbCA NPOrpaMmmMon
MMANA  uwnn  nutepaTtypon  [10].  BxogHoe
COMPOTUBMNEHNE PaMOYHOW aHTEHHbl B 3TOM cCry4ae
MOXHO MNpuHATL paBHbiM 1000 Om. KoHeuyHo, nocne
3TOr0 NPUKMAOYHOrO pacyeTa XenaTternbHO TOYHO
nogobpate 3HA4YeHWe WHOYKTMBHOCTM KaTyLKWA Mo
ONTMMarbHOMY COrflaCoOBaHMIO aHTEHHBI.
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MoakntoyeHue NUTaHUS MarHUTHOW paMOYHOM
aHTeHHbI NapannenbHO KOHAEeHCATOPY HAaCTPONKU

PeppHUTOBLIE
KonbsUa c3
| L7
- T 10- 500.nd
i 10- 500-nd

PucyHok 35

DeppHToBLIS
Kanbia

B 10- 500-nd

PucyHoxk 356

DeppuToBLIE
KON LWA

B 10- 500-n@

10- 500-nd

Pucynox 35

PucyHok 35 YnyJlweHHas cxema CorriacoBaHUs MarHUTHOW paMKu

HacTtpovka MarHMtTHOW paMOYHOW  aHTEHHbl C
MCMONb30BaHWEM COrfacoBaHWsi, MPUBEOEHHOr0 Ha
puc. 35 HecnoxHa. B cnyyae cxembl, nokasaHHOM Ha
puc. 35a, koHgeHcatop C3 cTaBAT B MUHUMAarbHYHO
eMKOCTb, koHAaeHcaTtop C2 CTaBAT B MakCUMaribHYHO
€MKOCTb, 3aTemM npu nomowm KoHaeHcaTopa C1
HacTpaumBalT MarHUTHYKD pPaMO4YHYD aHTEHHY B
pe3oHaHc. [Mocne 3Toro COOTBETCTBEHHO YMEHbLUAs
€MKOCTb KoHaeHcatopa C2 v yBenuuMBasi €MKOCTb
KoHaeHcaTtopa C3, nogctpanBasi Npu 3TOM pamMKy Bce
BpeMS B pe30HaHC npu noMmoLm koHgeHcatopa C1,

Mepepalowme MarHUTHbIe paMO4Hble aHTEHHbI
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YBENUYMBAKOT CBSA3b aHTEHHbl C  KOAKCUarbHbIM
kabenem. [ns cxembl, nokasaHHoOW Ha puc. 356,
nepBoHa4vanbHO KoHaeHcaTop C2 ycTaHaBnMBalT Ha
MaKCUMaribHyld  eMKOCTb, 3aTemM Mpu  MOMOLLM
koHgeHcaTtopa C1 HacTpauBalT paMKy B pe3OHaHC.
Mocrne 3TOro  nNaBHO  yMEHbLUAOT  EMKOCTb
koHAeHcaTopa C2, noacTpauBasi BCE BPEMSI pamMKy B
pes3oHaHc npu  noMmowm  koHaeHcaTopa  Ci1,
pgobusatotcs muHuMansHoro KCB B koakcuanbHOM
kabene.
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Ecnn cornacoBaHve He nony4vaeTtcs, W3MEHSIOT
WHOYKTUMBHOCTb KaTywku L1. [na cxembl, nokasaHHON
Ha puc. 35B, nepBoHa4vanbHO koHaeHcatop C2 n C3
yCTaHaBNMBalT Ha MaKCMManbHYl0 €MKOCTb, 3aTem
npu nomoLum KoHgeHcaTopa C1 HacTpamBaroT pamKy B
pesoHaHc. [locrie 3TOro MNOCTENEHHO YMEHbLUaT
CHa4ana emKkocTb KoHgeHcatopa C2, satem C3, npu
3TOM npu nomowm kKoHaeHcatopa C1 ygepxuBas
pamMKy B pe3oHaHce pJobuBaloTCsd OMTMMAarbHOro
cornacoBaHus. Ecnu cornacosaHve He nonyyaeTcs,
N3MEHSIIOT MHOYKTUBHOCTb KaTyLuku L1.

OpUWEHTMPOBOYHO MOXHO MPUHSATL, YTO KaTywka L1
OOMKHa MMEeTb MHOYKTMBHOCTb fleXallylo B npeaenax
1,5- 3-mklH npu paboTe MarHUTHOM paMKM Ha
AnanasoHax 10- 15 metpoB, 3- 6-mMklH npu pabGoTte
MarHMTHOM pamMku Ha gmanasoHax 20- 40 meTtpos, 6-
15-mMkI'H npu paboTe MarHUTHOW paMKM Ha guanasoHe
80 metpoB u 15- 40-mklH npu paboTe MarHUTHOM
pamku Ha ananasoHe 160 meTpos.

B 3aknioveHne atoro naparpada criegyeT OTMETUTb,
YTO B  OTEYECTBEHHOM  nuTepatype  cxema
COrNacoBaHUs MarHUTHOM paMKK Moka3aHHasa Ha puc.
358 6bina npueegera B [11].

Famma cornacoBaHue MarHUTHOW pamMKu

[NpakTnyeckoe BbINOMHEHME aBTOTPaHCHOPMaTOPHOro
COrnacoBaHMsl MarHuTtHon pamku (cm. puc. 320)
nokasaHo Ha puc. 36. Kak BUOHO M3 3TOro pUCYHKa,
3TOT  TUN  COrfacoBaHMs  aHanorMyeH ramma
COrnacoBaHuio, NO3TOMY OH W BbIHECEH B 3arosyioBOK
atoro naparpaca. bonee nogpo6Ho o pabote ramma
cornacoBaHuMsi MOXHO npouynTatb B nutepatype [7].
TeopeTnyeckue napameTpbl BbINOMHEHUS ramma
COrNacoBaHUsA MarHUTHOW PaMOYHOW aHTEHHbI MOXHO
paccyuMTaTtb,  MCNoONb3ysa  npakTnyeckn  nwobyto
nporpaMmy  MOAENWPOBAHMS  aHTEHH, HanpuMmep,
MMANA. OpHako, Kak nokasblBaeT OnbIT, AnuHa
MpOBOAHMKA ramma COrflacoBaHus, paccyuMTaHHas
TeopeTmyeckn, BCe paBHO OygeT HyxgaTtbCcd B
NpakTU4ecKoM  KOPPEKTMpOBKE  ONA  peanbHOn
MarHUTHOW aHTEHHbl. JTO MPOUCXOAUT BCREACTBME
TOro, YTO MPOrpaMMHO TPYAHO YYECTb OKpYXeHue

adHTEHHbI, BIudwLlee Ha €ee XapaKTepUCTuku, ga u
peanbHble MNMOoTeEpPU B TMNOJIOTHE AaHTEeHHbl U B
KOHOEeHcaTope HaCTDOIZ KM aHTEHHbI 4acTo He

coBnagarT C 3alioXXeHHbIMU B MOAENb aHTEHHbI.

MoaToMy, paunMoHamnbHO  BbIMOMHATL  MarHWTHYH
PaMOYHYl0 aHTEHHy cpa3y C 3reMeHTamy ee
COrMacoBaHWs, U Ha MecTe YCTAHOBKM aHTEHHbI
NPOM3BOAWTbL TOYHYIO TMOACTPOMKY [ANWHBI ramma
cornacoBaHus. Tpu  NpPakTUYECKOM  BbIMOMHEHUN
ramma COrflacoBaHUsi MOXHO PYKOBOACTBOBaTbCS
cnegylowmMm  kputepusimu.  [poBogHUK — ramma
CornacoBaHusi [OMKeH ObiTb pacronoXeH BHYTPU
MarHUTHOWM pamKu, XOTsl, 3TO CKOpPeii KOHCTPYKTUBHOE

Mepepalowme MarHUTHbIe paMO4Hble aHTEHHbI
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Famma cornacoBaHMe MarHUTHOW paMKu

e
TEpPUTOREIE . :
KM LS -
| I PucyHok 36
PucyHok 36 [amma corrmacoBaHue MarHUTHOW

paMOYHOM aHTEHHbI

TpeboBaHue. OumeTp NpoBOaHUKA ramma
corrnacoBaHusi JomkeH ObiTb B 2- 5 pa3 MeHblue
OunameTpa nMoroTHa MarHUTHOW paMKuM, HO OH He
JormkeH ObiTb  ToHbwe 1 munnumetpa. [pwm
BbIMOMIHEHNN MArHUTHOW paMKM M3 TOHKOro npoBofa
ONaMeTpoM MeHee 2 MUNNIMMETPOB, MPOBOLHUK
raMmma CorracoBaHus TOXe MOXET OblTb BbIMOMTHEH U3
TaKoro >xe nNpoBoAa.

MepBoHavanbHaa anuHa L npoBogHvMka ramma
cornacoBaHus Ang MarHUTHOW paMKWM BbINOSTHEHHOW
M3  TOHKOrO npoBoda  TOMWMHOM  MeHee 2
MUNNIMMETPOB JOSMKHa HaxoamTbcsa B npegenax 0,25
OT nepumeTpa paMKn, AOnsi MarHUTHbIX aHTEHH,
NOMIOTHO KOTOpbIX wumeeT auameTrp ot 2 po 10
MUNMMETPOB AnuHa L moxeT He npesbiwaTth 0,2 oT
nepymeTpa pamku, Ans MarHMTHbIX paMOK UMEHLLNX
nonoTHo anameTpom 6ornee 10 MunNMmeTpoB AnvHa L
MOXeT He npeBbiwate 0,15 OT nepumeTpa paMku.
KoHeyHo, peanbHoe pacnonoXeHue MarHUTHOW pamKu
B MNPOCTpaHCTBE M [JOOPOTHOCTb KOHAEeHcaTopa,
NCNonb3yemMoro B MarHUTHOM pamke, MOryT BHECTMU
KOPPEKTUPOBKU B 3TN pasmepbl.

HacTtpolika
nomoLLm

raMmMa corfacoBaHuna npocTad. I'IpM
BbICOKOYaCTOTHOIO MOCTa N3MepAarT
BXOQHOE conpoTuBrieHne Ha Knemmax ramma
cornacoBsaHuA. Ecnn oHo 6Gonbwe BOMHOBOro
COnNpoTUBIIEHNA NCNOJIb3yeMOro Anda nMTaHnAa pamMKkm
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KoakcuanbHoro kabens, ymeHblalT OnvHy L,
MEHbLLE, YBENUYMBAIOT. YMEHbLUEHNE AMMHbI ramma
cornacoBaHust ygobHO OCyLWeCTBNATb MpPUM MOMOLLM
NnepemMbIYKN. lamma cornacoBaHue  Tpebyer
TWAaTenbHON HacTpOMKK, OfHaKo, OHO WUMeeT
HanbonbLUMI cpean OocTarbHbIX BUAOB COrlacoBaHMs
Krng. Ecnm Bce Xe He ygaeTcs MNOMHOCTbIO
NUKBUOVPOBATbL pPEaKkTUBHYKD 4YaCTb BO BXOAHOM
COMPOTUBMNEHNM TFaMma COrflacoBaHUA, TO MOXHO
nonpoboBaTb M3MEHUTb AMameTp MpoBoda ramma
cornacoBaHuMsi UM ero  BbICOTY  pacrnonoXeHus
OTHOCUTEITbHO NOSIOTHA aHTEHHbI.

B HekoTOpbIX crydasix B Cxeme ramma CorfacoBaHus
NCNonb3yoT nocnegosaTenbHOe BKITlOYEHMNE
KOHAeHcaTopa nepemMeHHON eMKOCTM C MPOBOAHMKOM
ramma cornacoBaHusd. Cxema ramMmma corfnacoBaHusi C
KOHOEHCATOPOM Mnoka3aHa Ha puc. 37. lNpyn nomowm
aToro KoHAeHcaTopa yoaetcs npon3BoanTb
NMOACTPONKY COrnacoBaHWs MarHUTHOW PaMKn BHYTPU
ee avanasoHa paboTbl, ecnvM KoHAeHcaTop AOCTYMeH
Ons onepaTUBHOW perynupoBku. [pu nomoLm aToro
KOHOeHcaTopa YyadaeTcsd MNpakTU4eCcKu MOMHOCTbIO
KOMMEHCUPOBATb PEaKTUBHYID COCTaBMSOLWY BO
BXOZHOM COMPOTMBIEHWUN aHTEHHbI.

c1

c2
b
DeppHTORLIE
Li=h o o
Pucynok 37 I |
PucyHok 37 YnydweHHbIn BapuvaHT ramma

corflacoBaHne MarHMTHOM PamMOYHON aHTEHHBbI

Mepepawolwme MarHUTHbIe paMO4Hble aHTEHHbI
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Famma cornacoBaHMe MarHUTHOW paMKu

Hactpolika  3TOro  cormacoBaHusi  MpaKTUYecKu
aHarnorm4yHa HacTpOMKe COrfiacoBaHUSA MpUBEOEHHOro
Ha puc. 36. KoHgeHcaTtop C2 cTaBAaT B MakcumarnbHOe
NonoXeHne, NpyM MOMOLLM BbICOKOYACTOTHOIO MOCTa
N3MEpPSOT BXOAHOE COMPOTMBIIEHME Ha KreMmax
ramMma cornacoBanus. Ecnm oHo 6onblue BONTHOBOro
COMPOTUBMNEHNS UCNOMb3YEMOro AN NUTaHWUS pamKu
KoakcuanbHoro kabens, ymeHblwawT AnuHy L,
MeHbLUE, yBenuumBarT. 3aTeM YMeHbLUAT EMKOCTb
KoHgeHcatopa C2 0O  MOMHOM  KOMMNEeHcauun
WHOYKTUBHOMW pPeakTMBHOM COCTaBNSOLWEN BO BXOOHOM
COMPOTUBMNEHNN aHTEeHHbl. Bo3amoxHO, nocne aToro

npygetca ewe pa3  nogobpaTb  NONoXeHue
NMepeMblykM, W CHOBa MPOWU3BECTU  MOACTPOMKY
a@HTEeHHbI NpKY NOMOLLM KoHAeHcaTopa C2.

lamma cornacoBaHne obecneynuT onTUMarnbHOe

cornacoBaHue TOfbKO Ha OAHOM AuanasoHe, Ecniu
Heo6XoOMMO OcCyLLecTBUTb PaboTy Ha HECKOMNbKUX
AvanasoHax, TO NpuaeTcs nepecTaBnaTb Nepembluky
Ha ramma corfacoBaHUM MpW CMeHe AuanasoHa
paboTbl aHTeHHbl. [ONns MHoroguanasoHHoW paboThbl
MarHATHOM paMKM MOXHO MCMonb3oBaTb OMera
cornacoBaHue, cxema KOTOPOro rnokasaHa Ha puc. 38.

c1

DEPPHTO BB
KON b

PucyHnok 38 I |

PucyHok 38 Owmera cornacoBaHne MarHUTHON pamKu

v
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anvmHa L ana omera cornacoBaHusi Ha 30- 40%
MEHbLUe  ONMHbI,  UCMOoMb3yemMon  Ansa  ramma
cornacoBaHusi. bonee nogpobHo 0 paboTe cxembl
OoMera CorfiacoBaHus MOXXHO MpoYnTaTh B NUTepartype
[71. Mpn TwatenbHoM BblGOpe ANUHBI L MOXHO
OCYLLECTBUTb paboTy MarHUTHON pPaMKM B HECKONbKUX
CMEeXHbIX AuanadoHax. Hanpumep, npu noabope
OnuHel L anga pabotel Ha OCHOBHOM Ananas3oHe 20
METPOB, pamky MO>KHO yOOBMNETBOPUTENBHO
cornacoBaTtb C KoakcuarbHbIM Kabenem TONMbKo MNpwu
NOMOLLM N3MEHEHNST EMKOCTM KoHAeHcaTopoB C1 n C2
eule 1 Ha gnanasoHax 12, 15 n 17 metpos

HacTpoiiky COrnacoBaHusi  NPOW3BOAST
cnegyroLmnm obpasom. MopkntoyatoT
BbICOKOYACTOTHbI MOCT K KIeMMaM NuTaHusd omera
cornacoBaHusi, npu nomowm KoHaeHcaTopa C2
ycTaHaBnueawT aKTUBHYO YacTb BXOZHOrO
CONPOTMBIEHUS!, PaBHYH BOSITHOBOMY COMPOTMBIIEHMIO
NCMNosb3yemMoro KoakcuarnbHoro kaberns, npyu nomoLim
koHaeHcaTopa C3 KOMMEHCUMPYIOT peakTUBHYI0 YacTb
BO BXOOHOM COMPOTMBIIEHNM OMeEra CorfnacoBaHus.
Mpn OTCYTCTBUM BLICOKOYACTOTHOMO MOCTa (MOXHO
ncnonb3oBaTb camoferbHbIN, BbINOSTHEHHBIN
COIMacHoO cxem, MpuUBEAEHHbIX B nuTepatype [8]),
HacTpounKa ocyulecTengaeTcsa npy nomolum KCB- meTpa
no MuHMmanbHoMmy 3HadeHuto KCB B koakcmanbHOM
kabene.

omera

Namma cornacoBaHve MarHUTHOW paMKu

Kak npaBuno, anemeHTbl ramma unn owmera
corfiacoBaHus pacnosaralT HanpoTUB KOHAEeHcaTopa
HaCTPOMKM MarHUTHOM pPaMKW, XOTs, TeOopeTU4ecku
raMMa CorflacoBaHue MOXHO pacrofiokntb B NOGOM
MecTe aHTeHHbl. PacnonoxeHne ramma cornacoBaHus
HaNpPOTMB KOHAEHCATOpa HACTPOWKM aHTEHHbl AenatoT
YNCTO MO KOHCTPYKTMBHBLIM COOBpaXeHUsiM, ucxogs m3
yaobcTBa BbINOMHEHUS MarHUTHOW aHTeHHbl U Mo
MUHUMarbHOMY BINUSHUIO 3NeMeHToB ramma
cornacoBaHusi Ha KOHAOEHCATOp HACTPOWMKMA aHTEHHbI.
Bca KOHCTpykuMsi ramma - OMera CorfacoBaHus
OOMmkHa ObiTb BbIMOMIHEHA KOMMAKTHO W aKKypaTHO,
»enaTenbHO MCMonb30BaTb TOMbKO KOHAEHCATOpbl C
BO34YLUHbIM ON3NEKTPUKOM. MpnbnnantenbHble
MaKkcuMMarbHble eMKOCTM koHaeHcatopoB C2 un C3
npuBegeHbl B Tabn. 6. B nobom cnyvae, kak gnsi
ramMma, Tak U Onsi oMera cornacoBaHusi, enaTtenbHO
ncnonb3oBaTb KoakcuanbHbIN Kabernb OT aHTEHHbI A0
nepegaTynka  3NEKTPUYECKOW  AMMHOW  KpaTHOM
MOfioBUHE ANMHbI BOMHbI AManasoHa, Ha KOTOPOM
MarHMTHasi  pamMo4Hasi  aHTEeHHa  MCMOoNb3yeTcs
Hanbonee 4acto. B aTOM cnydae cornacoBaHue
aHTeHHbl C TpaHCMBEpPOM nNponaeT 3Ha4YUMTENbHO
nerye.

Tabnuua 6 3HavyeHusi NnepeMeHHbIX KOHAEeHCAaTOPOB raMMa M OMera corfiacoBaHust

[OnanasoH, m
10-17 20-30 40 80 160
MakcumanbHas C2 100 150 280 560 1200
€MKOCTb
nepemMeHHbIX
KoHaeHcaTopos, Nd
C3 50 100 150 200 350

OOGpaTnTe BHMMaHWe, YTO Ha koakcuarnbHOM kabene
HeoOX0AMMO yCTaHaBNMBaTb 3anuparoLmii 4poccenb,
KoTopbIn npeactaeBnsieT cobon 10- 20 cdeppuTOBLIX

Konew, TYro HageTblX Ha OmnseTKy KoaKcuarbHOro
kabens. [lpoHMLAEeMOCTb 3TUX KOnel He wumeeT
3Ha4YeHus.

I'Iepe.qalou.wle MarHnTHble paMO4Hble aHTeHHbI
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B npoTnBHOM cny4dae onneTka KoakcuanbHoro kabens
Oynet CMYXWUTb YacTbl0 AHTEHHOW CUCTEMbI U
n3ny4yaTb PaguOBOfIHbI, YTO MPMBEOET K UCKaXXEHWUIO
anarpammbl HanpaBMneHHOCTH co30aBaeMon
COOCTBEHHO CaMOM MarHUTHOW paMKOA U  MOXET
CMYXWUTb MPUYMHOW PE3KOro yxyAleHus ee paboThbl.

Fpuropos WU. H. (RK3ZK)
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Bo36yxaeHne MarHUTHOM paMKu Yepe3s
neTnto cBA3u cornacHo DK5CZ

[MUTaHne MarHUTHBIX PaMOK Yepe3 MarHUTHyK MeTio
LWMPOKO  ucnonb3yetca paguonobutenammn wn B
KOHCTPYKUMSIX  KOMMEPYECKMX PaMOYHbIX aHTEHH.
Hanpumep, Ans Bo3GyXOeHUS MarHUTHbIX aHTEHH
AMA npoussoactea DK5CZ ncnonbsyetca MarHUTHas
netna [3]. Pwuc. 39 nokasbiBaeT BO30OyXAeHMS
MarHUTHOW paMku aHTeHHbl AMA. 3TOoT cnocob
BO3DY)XOEHUS paMKM WCMONb3yeTcss U BO MHOMMUX

aopyrux — camMmofelibHblX  KOHCTPYKUMAX  MarHUTHbIX
PaMO4HbIX  aHTEHH. O6paTVITe BHMUMaHue, 4yTO
COeNHATb neTno BO36y)KLI,eHVIF| Cc NOJSIOTHOM

MarHMTHOW aHTEHHbl Heobsi3aTenbHO. B KOHCTPyKLMK
DK5CZ a10 Obino caoenaHo, o4eBUOHO, Ucxods W3
uenem CHATUS aTMocepHOro anekTpudecTea C
MosioTHa paMKu.

WO 05

PucyHok 39

¥

PucyHok 39 Bo30yxgeHne MarHUTHOM
cornacHo DK5CZ

paMku

Ewe obpaTnTe BHUMaHWe, 4YTO Ha KOaKCManbHOM
kabene, KOTOpbIV BO30Y>XOaeT MarHUTHYIO aHTEHHY Mo
cnocoby DK5CZ, okono netnu BO30YXOEHUS HeT
BbICOKOYACTOTHOrO gpoccens, Tak 0BO3HayeHo Ha
BCEX CXeMax 3TUX aHTEeHH, KoTopble 6binn B MOeM
pacnopsikerun. OgHako, MHe nonaganvcb CBeAeHWs,
YTO B HEKOTOPbIX MAarHUTHbIX pamkax Npov3BOACTBa
DK5CZ oH BCe e ycTaHOBreH. OTOT Apoccerb
npeacraensdeT cobom HeCKOMbKO BUTKOB

ﬂepe.qalou.wle MarHUTHble paMO4Hble aHTEeHHbI

http://www.antentop.bel.ru/  mirror: www.antentop.boom.ru

Bo3byxaeHne MarHUTHOM pamMKu Yyepes neTnto
cBA3un cornacHo DK5CZ

KoakcuarnbHoro kabensa Ha deppuTOBOM Korfblie
oonbloro anameTtpa. KoHeuHo, koakcnanbHbIn kabenb
NMTaHWss  aHTeHHbl 6e3  yCTaHOBKM Ha  HeMm
BbICOKOYACTOTHOrO Apoccens byaer CryXuTb 4YacTbio
@HTEHHOW CUCTEMblI W W3NydaTb PagUoOBOSIHbI, YTO
NPUBEAET K UCKaXKEHWUI0 auarpamMMbl HanpaBrieHHOCTU
co3gaBaeMon COOGCTBEHHO CaMOW MarHUTHOW pamKow
N MOXET CMYXUTb NPUYMHON yXyAlleHust ee paboThbl.
MoaTomy, Npu NOBTOPEHUN 3TON CXEMbl BO3OYXAEHUS
a@HTEHHbI, 3anMparoLmnin BbICOKOYACTOTHBLIN OPOCCEnb
nyyile YCTaHOBUTb. Kak npaBuno, 3anuparoLini
apoccenb npeacraensietr cobon 10- 20 cheppuToBbIX

Koneu, Tyro HadeTblX Ha OMNeTKy KoaKCuanbHOro
kabens. rlpOHI/ILI,aeMOCTb 9TnX KoJley He uMeeT
3Ha4YeHu.

Bo36yxaeHne MarHUTHOM paMKu Yepe3s
neTno CBA3U

B Moux akcnepuMmeHTax [OCTaTOMHO — Xopollee
cornacoBaHMe MOXHO ObINO0 MOMyyYnTb, WUCNONb3y4
KOHCTPYKLMIO NETNN CBA3W, NOKa3aHHyo Ha puc. 40. B
3TOWM KOHCTPYKLUMK C KOAKCMarnbHOro kabenst no anuHe
NneTnM CBSI3W CHMMAT NNacTMKOBYHD OOOMOYKY U
OnneTky.

PucyHok 40

PucyHok 40 KoHCTpyKUuMst NeTNn MarHUTHOW aHTeHHbI
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LleHTpanbHyl0  XKUIY, OKPYXEHHY  BHYTPEHHUM
OVSNEKTPUKOM, CrMbalT B (DOPME OKPYXXHOCTU U
NoAKMoYalT K OnfeTke KoakcuanbHoro kabens.

MOXHO B KOHCTPYKUMW NETNN CBS3M WCMONb30BaTb
OObIYHbIA OOHOXMWIbHBIA MPOBOA, OH MOXET WUMETb
anameTp 1- 3 MMnIMMeTpa, HO 3TOT MPOBOJA AOJDKEH
ObITb He TOSLLE AMamMeTpa MarHUTHOM pamKu.

Heobxogumo oTMeTuTb, 4TO anameTp netTrin CBA3N

MO>XXHO onpenennTb npu nomMouiun N3BECTHbIX
nporpaMmMm MoaenmMpoBaHNA aHTEHH. OpHako, paxe
nocne TeopeTn4eckoro pacyeta neTnu CBA3N

TpebyeTca npakTuyeckas nogroHka nepumeTpa netnm
no AocTmkeHunto HammeHbllero KCB B koakcuanbHOM
kabene. Moatomy, pauMoHanbHO  BbIMOSHATL
MarHUTHYIO paMO4HYl0 aHTEHHY cpasy C anemMeHTamum
€e CcornacoBaHusi, U Ha MeCTe YCTaHOBKM aHTEHHbI
Npon3BoAMTbL TOYHYIO MOACTPOVKY nepumeTpa neTnuv
cBa3n. OObIMHO OTHOLWIEHWE AuMaMeTpa MarHUTHOM
aHTEHHbI K guameTtpy neTnn cBs3n BbiOUpaoT
paBHbIM 5, TO €CTb Takoe, KOTOPOE WCMONb30BaHO B
aHTeHHe AMA npowusBoacTtea DK5CZ.

[ns HacTporkM MOXHO Takke MWCNONb3oBaTb U
BbICOKOYACTOTHbIN MOCT. MocTt »XernatenbHo
NnoaknYyaTb HenocpeacTBEHHO K netne
CcornacoBaHusi, B Cliydae €CcrnvM OHa BbINOSIHEHA U3
npoesoga. Ecnn netna cornacoBaHusi BbINOSIHEHA U3
KoakcuaneHoro kabensi (cm. puc. 39- 40), BknovaroT
MOCT Ha KOHLe KoakcuanbHOro kabensi, nuTatoLLero
aHTeHHy. Ecnu anektpuyeckasa AnvHa KOakcuarbHOro
kabensa wuaywasa oT netnM A0 BbICOKOYACTOTHOMO
MOCTa KpaTHa MONOBMHE ANWHbI BOJSHbI, TO MOCT
nokaxet WUCTUHHOE 3HavYeHue BXOJHOro
COMPOTUBNEHNST aHTeHHbl. B cnyyae, ecnn BxogHoe
COMPOTUBMNEHNE  aHTEHHbl  Oonblle  BOJSIHOBOrO
COMPOTUBIEHNST KOAKCHanbHOro kabens, gnvHy netnm
YMEHbLUAKT, eCcrnn BXOOHOE CONPOTUBMEHNE MEHbLLE,
OJIMHY NeTnu yBenu4ymMBeatoT.

Kak nokasbiBaeT OnMbIT, AN MarHUTHOM paMKw,
BbINOSIHEHHOW U3 anioMUHMEBOro obpyya AnaMeTpoMm
1 MeTp, COOTHOLLEHNE AMaMeTpa aHTEHHbI K AuameTpy
netnu ceasm 5:1  BepHo Ang amanasoHa 20 u 17
MeTpoB. [N cornacoBaHWss aHTEeHHbl Ha BEPXHUX
AnanasoHax AfiMHy NeTnu NpuxoguTcsi yMeHbLUaTb, a
ON1S1 HKHUX Anana3oHoB paboTbl paMKky OfIMHY NeTnm
npuxoguTcsa yBenuumeaTb. Kak npaBunio, netns cBssu
pacnonaraeTcsa HanpoTMB KOHAEHcaTopa HaCTPOWKM
aHTeHHbl. OpgHako, OHa MOXeT pacnonaratbCs B
nobom MecTte MarHMTHOW pamKu, BCe 3aBUCUT TOMbKO
OT KOHCTPYKTUBHbIX YOOOCTB BhINOMHEHNS] @aHTEHHbI U
OT TOro, 4to Obl METNSA CBSA3N UMena MUHUMAarbHYH
€MKOCTb Ha KOHOEHCaTOp HACTPOMKN aHTEHHbI.

VlCFIOJ'Ib3yFI neTni CBA3W, 4HacCTo YydaeTcd (HO He

Bcerp.a) nony4nTb yAOBNETBOPUTESIbHOE
cornacoBaHme Ha ABYX CMEXHbIX AnanasoHax pa6OTbI
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Bo3byxaeHne MarHUTHOM pamMKu Yyepes neTnto
CBA3N

aHTeHHbl. Hanpumep, nogobpas nepumeTp NeTnu, 4to
obecneunt KCB B koakcuanbHom Kabene 1:1 Ha
avanasoHe 20 MmeTpoB, Ha AumanasoHax 15 u 40
MeTpoB Mbl nonyuyum KCB 6Gnuskun k 2:1, 410, B
obwem TO, OTHOCUTENbHO  Hennoxo. [Ons
obecneyeHnsa HM3Koro 3Ha4veHust KCB B koakcmanbHoOM
kabene, NMUTalOLWEM MarHUTHYHO PaMOYHYI aHTEHHY,
neTrnio CBA3M MNOAKMYalT HENOCPeACTBEHHO K
cornacyroLiemy yCTponcTBY, Kak 3TO NMOKa3aHoO Ha puc.
a1.

(E11D2)=5

Cornacymwes
yeTpolcTEO O O
I I
PoppuToBLIE | 1
HOMLLU2
—_—
KCB- meTp
TpaHcuBep
1L 1
| |
| |
- -
-m .
Pucynoxk 41
PucyHok 41 Wcnonb3oBaHne  cornacyrowero

YCTPOMCTBA COBMECTHO C MarHUTHOWM
aHTEHHOM

pamoyHown
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B aTtom crniyyae netna co ctaHgapTHbIMKM pasMepamu
(oTHOWeEHVWe auvameTp aHTeHHbl/gnameTp netnu
paBHoe 5:1) obecneunT Bo3OyXaeHME paMKM Ha BCEX
ee [gmanasoHax HacTpomku. MOXHO wcnonb3oBaTtb
ntoboe cornacyolee yCTPONCTBO, Kak KOMMEpPYECKoe,
Tak n camopenbHoe. XenaTenbHo, 4TOObLI pasmepsbl
COornacymoLiero ycTpoucTea 6biM MYUHUManbHbI, U ero
napasuMTHasg €MKOCTb Ha 3eMJI0 U MarHWTHYI0 pamky
ToxXe Oblna  MuHUManbHOW. CXembl  HEeKOTOpbIX
camofenbHbIX COrMacymloLlmx YCTPOWCTB NpUBEAEHbI,
Hanpumep, B nuTepatype [8].

O6paTtnTe BHMMaHME, YTO Ha KoakcuarbHOM Kabene
HeobXxo4MMO yCTaHaBNMMBaTh 3anvparoLLnin pocCenb,
KoTopbin npeactasnseTr cobon 10- 20 ceppmTOBbLIX
Konewu, Tyro HageTblX Ha OMMeTKy KoakcuarbHOro
kabenda. [lpoHWULAeMOCTb 3TUX KOMeL He uMeeT
3Ha4YeHMs. B NPOTUBHOM cnyyae  onneTtka
KoakcuaneHoro kabenss OydeT  CnyXuTb YacTblo
AHTEHHOW CUCTEMBbI W W3MyyaTb PagUOBOSIHbI, YTO
NpuBeAET K NCKaXXeHUIO gnarpamMmmbl HanpaBieHHOCTH
co3gaBaeMon COOCTBEHHO CaMOW MarHMTHOW pamKow
N MOXET CNYXWUTb NPUYMHOW PE3KOro yXyALEeHUs ee
paboThbl.

Kak yxe oTmedanocb, MarHuTHasg pamovHasi aHTEeHHa
SABMSIeTCA CUMMETPUYHOM aHTEHHOW, W Ang  ee
NPaBWUMbHOrO NUTaHUS, ANS TOro YTobbl COXPaHUTL ee
CUMMETPUYHYIO auarpammy HanpaBiEHHOCTN,
XenaTenbHO MCNONb30BaTb Cornacyllee yCTpoMCTBO
C CUMMETPUYHbIM BbIXOOOM. AHTEHHY XenaTenbHO
pacnonaraTtb BOoanu OT MOCTOPOHHMX npegmeToB. Ho
3Ta Teopusi 0ObIYHO BCerga pacxoguTcst C NPaKTUKON.
MarHutHas pamoyHasa aHTeHHa OObIYHO MCMONb3yeTcA
B KayecTBe BCnomoraTenbHOW, M pacrnonaraetcs B
Takux yCrioBUsIX, YTO O COXPAHEHUN €€ CUMMETPUYHON
AnarpamMmmbl HanpaBlIEHHOCTU TOBOPUTbL BOOOLLE He
npuxoguTcs.

42

PHCYHOK

Bo3byxaeHne MarHUTHOM pamMKu Yyepes neTnto
CBA3N

Tak 4YTO BMOMHE MOXHO OBOWTUCH  OBbIYHbLIM
cormacylowmm  ycTpomcTteoM 6e3  CUMMETPUYHOro
BbIXOJa, UCMONb30BaHNE TOMbKO 3aMopHOro Apoccens
Ha nuTalLlemM KoakcuanbHoMm kabene 6ymer BronHe
[JOCTaTOYHO.

TpaHcdopmaTopHOE NUTaHMEe MarHUTHbIX
pamMok

BkntoyeHne reHepaTopa ansa Bo30y>XaeHUst MarHUTHON
paMKu COrfiacHoO cxeme, MokasaHHOMW Ha pwuc. 32a,
SIBNSIETCS YNCTO TEOPETMYECKNM. [JeACTBUTENBLHO, ANs
TOro 4Tobbl HE BHECTU UCKaXKEHWI B pabOTy aHTEHHBbI
reHepatop B STOM CXeMe BKIIIOYEHMSI [OJKEH
obnagatb HymneBbIM COMPOTMBIIEHWEM W  HyIeBOW
WHOYKTUBHOCTBLIO, YTO B 0OLLEM cryvyae HepearsnbHO.
MoaToMy Ham npuaeTcs UCKMYMTb 3Ty CXeMy un3
NPakTU4YeCcKOro paccMOTPEHUsl, U  OCTaBUTb €€
KOMMbIOTEPHBLIM MporpaMmam  Ansi TEOPETUYECKOro
aHanus3a aHTEeHH.

OpgHako B nuTepaType MOXHO HaWTW MHOIO CXEM,
NokKasblBaKLLMNX nuTaHue MarHUTHOM pamKu,
BbIMOfIHEHHONW M3  npoBoga  TonwuHom 1- 3
MUNIIMMETPa Npy NOMOLLU BKIKOYEHHOIO B paspbiB ee
MofnoTHa BbICOKOYACTOTHOrO TpaHcdopmMaTopa, Kak
3TO MokasaHo Ha puc. 42. MoXHO nokasaTb, YTO 3Ta
cXema nuUTaHus MarHUTHOM paMKM Ha camMoM fene
3KBMBANEHTHa cxeme, nokasaHHom Ha puc. 326. To

€CTb, B TOMOTHO MarHUTHOW paMKu  BKMOYeHa
HekoTopas  WMHOYKTMBHOCTb  TpaHcdopmMaTopHOM
0OMOTKM, C KOTOpPOW NOAaEeTCH BbICOKOYACTOTHOE

HanpsxeHne ansa BO36y)K,D,eHVI$-| PaMKW.

PucyHok 42 TpaHcdopmaTopHOE NUTaHWe MarHUTHbIX paMokK
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Micnonb3oBaHne TpaHcdopmaTopa Ans  nuTaHua
MarHUTHOW paMKu MMeEeT Kak CBOW MpenmyLLLecTBa, Tak
N HepocTaTkn. HegocTtaTtok 3aknyaetcs B TOM, YTO
WHOYKTUBHOCTb TpaHcdopmaTopa, BXOAsLas B COCTaB
MarHUTHOW paMKW, CKNagblBaeTCs C MHOYKTUBHOCTbIO
COOCTBEHHO MOMOTHA paMku. TO eCTb, BbIXOAWT, YTO
YyacTb pamku, 3akroyeHHas B 0BMOTKY
TpaHccopmaTopa, He paboTaeT Ha nepegady. A aTo
BELET K CHUKEHMWIO COMPOTUBIIEHUS U3NYYEHUSA PaMKU,
N crnegoBaTernibHO K CHWXKEHMIO ee 3hdPeKTUBHOCTU
pabotbl. bonee TOro, HeygayHO BbIMOMHEHHBIN
TpaHchoOpMaTop, BKIIKOYEHHbLIN B MOSIOTHO paMKu,
MOXET CNyXuTb NPUYMHON HepaboTOCNOCOBHOCTH
pamku. [lpeummywiectBo atoro cnocoba nuTaHuA
3aKknyarTca B TOM, YTO 3TO COrnacoBaHue Ierko
BbINOSTHUMO, U OHO OYeHb XOpoLlo paboTaeT B ABYX
cocegHuX AuanasoHax, TO €eCTb, ONTUMarnbHOe
TpaHcdopMaTopHOe cornacoBaHue Ans avanasoHa 20
MeTpoB OyAeT NOYTU ONTMMArbHbLIM Ha NOOUTENBLCKNX
avanasoHax 15 n 40 meTpos, u ewe byget pabotaTtb
Ha 10- 12 n 80 meTpos..

[ns npakTMyeckoro BbINOSIHEHMS TPAHCHOPMATOPHOIro
cornacoBaHus MO>HO BOCMOSb30BaTbCS
pekomeHgaumamn WISCH, KoTopbii pekomeHayeT
nucnonb3oBaTb TpaHcopmaTop C  COOTHOLUEHUEM
BUTKOB B 0OMOTKe kabens n pamku pasHom 4:1 [12].
To ecTb, ecnu, Hanpumep, nepBuyHaa oOOMOTKa,
MOAKIMIOYEHHasn K KoakcuanbHoMmy kabemn, coaepxuT
20 BUTKOB, TO BTOpUYHasi, NOAKMOYEHHAsA K MarHUTHON
aHTeHHe copepxuT 5 ButkoB. Kaxpgas obmoTka
HamMOTaHa Ha CBOEWN NOMnoBuHe (heppuTOBOro KorbLia.
Ons cepAeYHuKa TpaHcdopmMaTopa W9SCH
ncnonb3oBan eppuToBoe Konbuo Mapkm T-50-2.

HacTponka TpaHcopmaTopa MarHUTHbIX
pamok

MHon ©Obinv  nNpoBefeHbl OMbITbl MO HaMOTKe
TpaHccopmaTopoB MarHWTHOW AHTEHHBI Ha
deppuToBLIX KomnbLax npoHuuaemocTtbio 50 n 100, a
Takke Ha EeppuTOBBIX Yallkax OT OTKIOHSIOLEN
CUCTEMbl Tenesu3opa U MoOHMTOpPOB. [lpakTuka
nokasana, 4YTO B MpUHUMMNE, OKCNEPUMMEHTbl MO
nogbopy kommyecTBa BWUTKOB TpaHcdopmartopa Ans
MarHUTHOW PamMKM MOXHO HayuMHaTb C COOTHOLUEHMWS
BuTKOB 4:1. Hanpumep, Ha depputoBoe KombLO
HamaTblBaeTca TpaHcdopmaTtop, cogepxawun 8
BMTKOB CO CTOPOHbI kabens u 2 BUTKa CO CTOPOHbI
aHTeHHbl. Bknioyaem TpaHcoOpMatop B aHTEHHY,
napannensHo TpaHcopMaTopy BKIOYaeM MNpPOCTON
BbICOKOYACTOTHbIV BOMNbTMETP, BbIMOSTHEHHBbIN
cornacHo pwuc. 12, TOMbKO BMECTO repMaHueBbIX
avoaos NCNonb3ylTCcH KPEMHUEBbIE, a
conpoTtuBneHne pesnctopa R1 yeenuumsatot 10 100-
kOm. Kak yxe ykasblBanocb paHee, B CXeme
BONMbTMETPA HEOOXOAMMO UCMNOSb30BaTh TOMBKO
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HacTtpoiika TpaHccopmaTopa MarHUTHBLIX
pamok

CTPENOYHbIA MUKPOaMMNepMeTp, KOTOpbIA He obnagaeT
aheKkToM camo- feTekTupoBaHus. [pu HekoTopom
OnbIT€  HACTPOWMKW  MarHUTHbIX a@HTEHH BMECTO
BbICOKOYACTOTHOrO BOSMIbTMETPA MOXHO MCMNONb30BaTh
namnoyky HakanueaHuss C ManbiM noTpebneHvem
Toka. Cenvac Ha pblHKE MOXHO NPMOOPECTN NTaMMNOYKM
C ToKkoM cBeuveHus 50 n gaxe MeHee munnuamnep Ha
HanpsbkeHue oT 1,5 oo 3,5 BonbT. [NocnegoBaTtensHO C©
NaMnoYkon BKIKYUTE OrpaHWYMBaIOWLMI  PE3UCTOP
conpotueneHnem 100- 500 Om. Co CTOPOHBbI
nepegatunka KCB meTp, kak 3TO MOKa3aHO Ha pucC.
43.

c1

Munm ATHIPHER NaMnovYEa
C OTRam A W Bl D L H M
CONPOTHRNTHRTM

BricokoqacToTHRLIA
BONLTMETR

BLicoEoYacToTHEIA
TpaHcopmaTop

KCB- metp
TpaHcHBEp
H =
H =
- -
- .
PucyHok 43

PucyHok 43 T[logbop ontMmanbHOro KonuyecTtBa
BWTKOB B TpaHcopmMaTope aHTEHHbI
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Mamepsass KCB B koakcuanbHom kabene, HauMHaem
NMOCTENEHHO yBENUYMBATL KOMMMYECTBO BUTKOB B
obmoTke kabens M B OOMOTKE aHTEHHbl MO
OOCTWXKEHUIO  MaKCMMaIbHOMO  BbICOKOYACTOTHOrO
HanpsHkeHus Ha BTOPUYHOW obmoTKe
TpaHcdopmaTtopa. Mpwn aTON HacTpovike
TpaHcdopmaTtopa HeobxoaMMo ncnonb3oBaTtb
N3MEpPUTENb HaNPsPKEHHOCTU nons. B HekoTopbIx
crny4yasix ObiBaeT, YTO MOCre HEKOTOPOW HAaCTPOWMKM
TpaHcdopMaTopa HanpshkeHMe Ha  BTOPUYHON
ob6MOTKe TpaHcdopmaTopa HauMHaeT YBENNYMBATLCS,
KCB nagate go 1:1, n HanpshkKeHHOCTb MONsA TOXe
pe3ko YyMmeHbllaetcd. He nponyctute 3TO0T MUK
HacTponku TpaHcdopmaTopa. Kak Tonbko JoCTUrnn
MakCMMyMa HarnpsbkeHHOCTU nons, nondbop BUTKOB
MOXHO CuyMTaTb 3aKOHYEeHHbIM, Aaxe ecrnm KCB B
KoakcuanbHOM kabene paneko OT wuaeanbHoro. B
3TOM Ccrfy4Yae, ecnuM 3T0 Tak yX Heobxoaumo,
ucnonb3ymte cornacywuwee YCTPOMUCTBO  Mexay
TpaHCMBEPOM M KOaKcuarbHbIM kabenem.

XOTH aTa HacTporka TpaHcdopmaTtopa U OCTAaTO4HO
HyOHas, HO OHa nossonser npuobpecTun
onpeaerneHHbIn onbIT KOHCTPYMPOBaHWS
TpaHchOpMaToOpOB MarHUTHbIX pamok. Bnocrneacteuu
paguoniobuTento 4OoCTaToyHO OyaeT nocMOTpeTb Ha
dheppuTOoBOE KOMbLO, WKW MPOCTO 3Has napameTpbl
3TOro Konbua, 4TOObI AOBOJIbHO TOYHO «Ha rMa30K»
onpefenuTb HeoOXOAMMOE KONMYECTBO BUTKOB AJIA
TpaHccopmMaTopa MarHUTHOW PaMKW.

Mpn Moux onblITax Cc  TpaHcdopmaTopamu,
HaMOTaHHbIX Ha PEPPUTOBLIX KOMbLAX U deppuTax oT
OTKMOHSAOLWNX CUCTEM MOHUTOPOB U TENEBU3OPOB,
OTKpbINOCb  Hemano  mwobonbiTHoro.  Hanpumep,
oKasanocb, 4TO  Jdaxe  cpean  OOHOTUMHbIX
eppuTOBbLIX Yalek OT OTKIOHAKLWNX CUCTEM
BCTPEYalnTCs 3K3eMnnsapbl, KOTopble He paboTalT B
MarHUTHbIX paMKax, unm paboTarT TONbKO Ha HUKHUX
AuanasoHax 160 n 80 meTpoB. HekoTopble deppuThl
OT OTKIIOHSIIOLLEN CUCTEMbI XOpoLWo paboTanu npu
MarnbIX MOLLHOCTSAX MOABOAMMBIX K MarHUTHOW paMke,
B obuiem cniyqae o 10 BaTT, HO CUIbHO HarpeBanuchb
npv QJdanbHenweMm, faxe HebonblWOM yBENMYEHUN
MoLLHocTu. depputoBble Kofbla, NpegHasHa4yeHHble
ans  paboTbl Ha BbBICOKMX 4acToTax paboTanu B
TpaHcdopmMaTopax ropasfgo nydwe yem ¢epputbl OT
oTKNoHAWMUX cuctem. OgHako, Kak nokasanu onbITbl,
Jaxe [ns OBYX OOWHAKOBbIX heppuUTOBbLIX Koned,
ONTUMarbHOE KOMMYEeCTBO BWUTKOB B MEPBUYHOW U
BTOpPMYHOM OBOMOTKE TpaHctopmatopa Ans OOHOW U
TOW e MarHUTHOW PaMOYHOW aHTEHHbI, Kak npasuno,
oTnuyarTca Apyr oT gpyra. To ecTb, 3TO BCe roBOpUT
O TOM, 4TO XXenaTenbHO OCYLLECTBUTbL NOAOOP BUTKOB
ONA  KOHKpEeTHOro  depputa, WUCMNOMb3yemMoro B
TpaHcdopMaTope KOHKPETHOM MarHUTHOW pamMku. ITO
MO3BOMNWUT OCYLLECTBMTb paboTy pamMKm C BbICOKOW
3PP EKTUBHOCTLHO.

I'Iepe.qalou.wle MarHnTHble paMOY4Hble aHTEeHHbI

http://www.antentop.bel.ru/  mirror: www.antentop.boom.ru

HacTtpoiika TpaHccopmaTopa MarHUTHBLIX
pamok

O6patnte BHMMaHue, 4To Mpu TpaHCHOPMaTOPHOM

nMTaHuu MarHUTHOW paMku yCTaHOBKa
BbICOKOYACTOTHOTO  OpOCCENst Ha  KoakcuaribHOM
kabene HeobsA3aTenbHa. TpaHcdhopmaTop

obecneunBaeT CBA3b nepefatyMka C  MarHUTHOM
paMKOM TOMbKO 4epe3 MarHuTHoe nosfe, M cam Mo
cebe npenaTcTeyeT NPOHUKHOBEHNIO
BbICOKOYACTOTHbIX TOKOB C MONIOTHA MarHUTHOM
PaMO4YHOM aHTEHHbl Ha MUTaOWNA KOaKCUanbHbIN
kabenb. To €CTb, MO>HO cKkasaTb, yTOo
TpaHccpopMaTop B AaHHOM Crnydae  BbINOMHAET
dYHKUMIO BbICOKOYACTOTHOro apoccens. OgHako, npu
Hey4ayHOM BbIMOJSTHEHUN 3TOrO0 BbICOKOYACTOTHOIO
TpaHcdopmMaTopa, Yepe3 EMKOCTb O0OMOTOK BO3MOXHA
HeKOoTOpas yTeyka BbICOKOYACTOTHOrO TOKa C MOfoTHa
MarHUTHOM pamKu Ha ONMeTKY KoakcuarnbHOro kabens.
B sTom criyyae onneTtka koakcuanbHoro kabens byget
CNYXXWUTb 4YacTbl0 aHTEHHOM CUCTEMbl W U3nyyaTb
pPaaMoOBOSHbI, YTO NMPUBEAET K UCKAKEHMWIO AnarpaMmmel
HanpaBfIEHHOCTU CO34aBaeMoON COOCTBEHHO CaMoOW
MarHUTHOM paMKO W MOXET CHYyXuTb MPUYNHON
yxygweHusa ee pabotbl. B aTom cnyvae Ha koHel
KOakcmanbHOro kabens HeobxooumMo yCTaHaBNMBaTb
3anuparowmin - gpoccenb, KOTOpbIM  npeacTasnseT
cobon 10- 20 deppuTOBLIX KOMeL, Tyro HageTbiX Ha
onneTky KoakcuanbHoro kabens. [lpoHuuaemocTb
3TUX KOMeL, He UMeeT 3Ha4YEeHuUs.

BbinonHeHue TpaHcdopmaTopoB
MarHMTHbIX paMoK 6e3 ncnonb3oBaHuUA

¢depputoB

eppuTOBbLIX  KOMEeL,  MOXHO
nonpoboBate  MpUMEHWTbL  TpaHcdopmatTop  C
BO34YLUHbIM cepaeqHMKOM. Bug aToro
TpaHcgopmaTopa nokasaH Ha puc. 44. Yactb
NonoTHa MarHUTHOW PaMOYHOW aHTEHHbI, nexallasi
HaMNpOTMB KOHAEHCaTopa HaCTPOWKM, HamMaTbiBaeTCs
Ha OUaneKkTpu4eckui kapkac, aTo katyLika L1. lNoeepx
€e HaMaTblBaeTCs KaTyllka CBA3W C KOoaKcuarnbHbIM
kabenem, 310 KaTywka L2. MIameHeHneM KonmyecTea
BWTKOB KaTyLIKM CBSI3M W MNOACTPOMKOA EMKOCTU
MOXHO OYEHb TOYHO COrflacoBaTb MarHUTHYI PaMKy C
kabenem nutaHusa. Kputepmm nogbopa BUTKOB Takue
Xe, Kak WU gna TpaHcdopmaTopa C GeppuToBbIM
cepgevHukoMm.  CormacoBaHume  npousBOASAT MO
MaKCUMyMy  HarnpsbKeHHOCTW  3NEKTPOMAarHUTHOro
nonsi, co3gaBaemMoro MarHUTHOW PaMKOW, MakCumMyMy
BbICOKOYACTOTHOrO  HamnpsbkeHnsa  Ha  obMoTke
nUTaloLWen MarHUTHYI paMKy, Y1 N0 MUHUMAIbHOMY
KCB B koakcuanbHoMm kabene. Wcnonb3oBaHue
KaTyLleK, BKMIOYEHHbIX B MOMOTHO a@HTEHHbI, CHUXaeT
oOlWyl0 ANMHY MarHWUTHOW pamKkuW, 4YTO BedeT K
CHWXEHNIO 3P PEKTUBHOCTU PaboThl aHTEHHbI.

Mpn  oTcyTtcTBUM
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L2

PucyHork 44

BbinosnHeHue TpaHchopMaToOpoB MarHUTHbIX
pamMok 6e3 ucnonb3oBaHusi hbeppuToB

c1

PucyHok 44 KoHCTpykumsa TpaHcopmMaTopa MarHUTHOW pamMku 6e3 dheppuToBOro cepaeyHmka

Mpy fanbHenwmnx aKkcnepmmeHTax ooinmn paspaboTaHsbl
pe30HaHCHbIE CXEMbl COrMacoBaHWsi, NMokasaHHbIe Ha
puc. 45. lNpocTenwas pe3oHaHCHas cxema nokasaHa
Ha puc. 45a, 3gecb Ona  yNydlWeHUss corracoBaHue
AHTEHHbI MEPEMEHHbIA KOHOEHCATOpP, BKITHOYEHHbIN
nocrnefoBaTenbHO C LieHTpanbHOW Xurnon kabens wu
KaTywkon cBsA3n. bonee cnoxHoe pe3oHaHCHoe
corracoBaHue, NokasaHHoe Ha puc. 456, BknoyaeT B
cebs pPEe30HaHCHbIN napannesnbHbIv KOHTYp,
HaCTPOEHHbIN Ha yactoty pabotbl pamku. C
KoakcuanbHbiM kabernem KOHTyp corracyeTcs npu
nomoLum nogbopa oTBOAA BUTKA, C MAarHUTHOW PaMKOM
KOHTYp corrnacyeTca npu MOMOLUN KaTYLUKAN CBA3W,
copgepxailien ot 1/4 po 1/6 BUTKOB OT KaTywku L1.
CornacoBaHne pe30HaHCHbIM KOHTYPOM MO3BONSAET

OOCTUTHYTb  BbICOKOM  3heKTUBHOCTN  paboTbl
MarHUTHOWN pamKu.
OTO cornacoBaHWe Y3KOMOSIOCHOE, Mpu  CMEHe

AnanasoHa HeobXoAMMO NPOU3BOAUTL MOACTPOWMKY
KOHeHcaTopa MW XenaTeneH nogbop KonuyecTsa
BMTKOB KaTyllky cBsf3n. Ecnu npegnonaraetcs
nucnonb3oBatb paMKy Anst paboTbl B HECKOMbKUX
NobUTEeNbCKNX AuanasoHax, TO Takas MNOACTpoKka
co3paeT cepbe3Hble HeypobctBa npu pabote ¢

QHTEHHOMN. Wcnonb3oBaHne nepemMeHHoro
KOHOEeHcaTopa, BKIYEHHOrO MeXady LEeHTparnbHON
Xunon kabenss m  obmoTkonm TpaHcdopmartopa,

umetoLlero oeppuToBbIN cepaeydHuK (CM. puc. 42) He
JaeT Takoro sipKo BbIPaXXeHHOro acpdekTa, Takoro Kak
B CIly4yae MCMoNib30BaHMsA NPOCTbIX KaTyllek (CM. puUc.
44a).

ﬂepe.qalou.wle MarHUTHble paMO4Hbl€e aHTEeHHbI
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Muon 6bin  mpoBedeHbl  OMbITbl € MarHUTHbIMU
pamMKamu, BbINOSIHEHHbIMU M3 NpoBoda AvaMeTpoM 1
MunnumeTp 1 umetowmum nepumetp 0,08A (Bkntovas
NnpoBoO4, HamOTaHHbIA Ha kaTywky L1) no nopbopy
napameTpoB KaTyLiek TpaHcdopmMaTopa
obecneynBaloLLMX OMTUMANbHOE COrNacoBaHUe C
KoakcuanbHbIM Kabenem BOSTHOBbIM COMPOTUBMEHUEM
50 Om. PesynbTaTtbl, rogHble K MCMNONb30BaHUIO CO
cxemamu, nokasaHHbiMu Ha puc. 44 1 45a, cBeeHbl B
Tabn. 7. [lpy BbINOMHEHUMU MAarHUTHOW aHTEHHBbI
UMeloLLLen OpYron nepumeTp, U 13 NpoBoda AgvameTpa
oTnMyHoro oT 1 mMunnuveTpa, AN OOCTUXKEHWS
ONTUMArbHOrO COrfacoBaHNA, pasmepbl U KONMYECTBO
BUTKOB B COIMacymloLWmxX KaTyLlKax MOXeT OTnmyaTbCs
OT ykasaHHoro B Ttabn. 7. OgHako, BCe paBHO Mpu

nepsoHa4aribHOM nx nop,6ope MOXHO
pykoBOACTBOBATbCA Tabn. 7. [Ons  BbINOMAHEHNSA
pe30HaHCHOro KOHTYypa MOXHO MCNosnb30BaTh,

Hanpumep, Tabn. 6.1 n3 nutepatypsbl [7] vn Ta6n.
17.2 n3 nutepatypbl [8]. PaccuutaTb napameTpbl
PE30HAHCHOro KOHTypa MOXHO Takke Mpyu MOMOLLM
nporpammsl MMANA.

OTOT TVN cornacoBaHus LenecoobpasHo Ucrnons3osaTb
Korga MOMOTHO MAarHUTHOW aHTEeHHbl BbINOMHEHa W3
nposoga guvametpom 1-3 MM, M3 3TOrO Xe MnpoBoAa
BbIMONHAETCA OOMOTKa TpaHcdopmaTtopa aHTeHHbI. B
3aKnoYveHe aToro naparpada 3amedy, 4YTo onucaHue
TpaHchopmMaTopoB MarHUTHbIX pamok 6e3
NCMONb30BaHMA  PEpPpUTOBLIX  CEepAEeYHUKOB  Bbino
npueegeHo B nutepartype [13].
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pamok 6e3 ucnonb3oBaHus heppUTOB

-
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PucyHoK

Lceazn cogepmuT
1/4- 1/6 puToB OT L1

45

Ccz
C1
;- G L2
A
PucyHnok 45
L1

Tabnuua 7 lNMapameTpbl KaTyLleK COrnacoBaHUsS MarHUTHOM PaMKu

[OwnanasoH, m 6 10- 15 17- 20 30- 40 80 160

KaTyuwika L1 OnvHa 20 50 50 50 100 100
HaMOTKW, MM
OunameTp 20 30 30 50 60 100

(BbinonHeHa 13| kaTyLWKK, MM

nposopa Konuyectso 6 12 14 20 20 20

nonoTHa BUTKOB

AHTEHHBI)

KaTyuika L2 Onnna 12 18 18 20 25 25
HaMOTKWU, MM

(BbinonHeHa  B| KonuuecTso 4 5 8 10 10 10

LEHTpe KaTyLKv| BUTKOB

L1) HOuameTp 1,0 1,0 1,0 0,8 0,8 0,8
npoBoga, MM

KongeHcatop C2, n® 10- 100 10- 100 10- 100 10- 250 10- 250 12- 500

Mepepawlwme MarHUTHbIe paMO4Hble aHTEHHbI
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HecummeTpuyHOe BKNOYeHUe

TpaHcdopmaTopa

B aByx npeablgywmx naparpadgax onucbiBanoch
BKITIOUYEHUE TpaHccopmaTopa CUMMETPUYHO
OTHOCUTENbHO KOHAEHcaTopa HaCTPOMKM  paMmKu.
Bbiwe yXe TroBopunocb O TOM, 4YTO nNUTaHuUe
MarHUTHOW pamKu, B TOM yncne n
TpaHcdopMaToOpHOe, TeopeTU4eckn MOXET ObITb

ocyllectBneHo B nobom yaobHOM Ansi Hac mecrte
MarHATHOW  pamMOYHOW aHTeHHbl. OpHako, Kak
nokasblBaeT OMbIT, MPU BKIOYEHNM TpaHcdopmaTopa
B LEHTpPe paMKu BO3HWKAET MeHblue npobnem,
OCOBGEHHO ecnum  3TOT  TpaHcdopmaTop  umeer
GeppuTOBLIN CEpOEYHNK.

HecnmmeTpuyHOEe NUTaHWEe aHTEHHbl MOXET HauTu
NpUMEHEHNE NpuU BbINOMHEHUM MarHUTHOW pamku B

«KOMHaTHOM» BapuaHTe, Korga Ha ofHOM
ﬂI/ISJ'IeKTpW-IECKOIZ noacrtaBKe nnn Ha OQHOM
NOAOKOHHUKE HaxoauTca n KOHOEHCaTop

nepemMeHHON eMKOCTW, U TpaHcdopmMaTop NUTaHUs
pamKu.

Paccmompes meopemuyeckue eornpocsbl
nocmpoeHUs1 Maz2HUMHbIX PaMOYHbIX aHMEHH,
nepelideM K paccCMOMPEHUIO UX MPaKkmu4eckux
KOHCmpyKyuu

PaBeEH TT CaHTUMETRPOR

MeaHsid npoBon
ARAMMETROM
1,5 MunnuMeTpa

BHCOROYacTOTHLIA
PRy e
{moBoi nmxmnmuh]jﬂ'

O#ameTp MarHMTHOR PAMOYHOA AHTEHHI

MarHuTHble aHTeHHbl Ha OCHOBEe
CMOPTUBHOIO O6Gpyyva

MarHuTHble aHTeHHbI Ha OCHOBEe
CMOPTUBHOro obpyuya

B marasvHax crnopTMBHbIX TOBapoOB MO HacTosllee
Bpems MOXHO npuobpecTn CMOPTUBHbIE
aniomMuHneBble  obpyun guametpom 77 u 100
CaHTUMETpPOB. BHewHun guameTp TpyoKn, M3 KOTOPON
M3roToBMEHbl 3T 0bOpyuw, coctasnsgetr 17
MUIIIIMMETPOB. 3TN 00pyun SABMASIOTCA MAeanbHbIM
MaTepuasnom na U3roToBfieHUs MarHUTHOW pamMOYHON
aHTeHHbl. B Tabn. 1 1 2 npuBegeHbl AaHHble Ang
MarHUTHbIX a@HTEHH, W3roTOBMEHHLIX Ha OCHOBE
cnopTuBHOro obpyya. [Ana nuTaHWss aHTEHHbl K3
obpyya npy NOMOLLM KOaKCuanbHOro kabens MOXHO
nucnonb3oBaTb neTno CBA3U unu ramma
cornacoBaHue. Bce atm Tunbl cormacoBaHus Obinu
onncaHbl BbILLE.

B nutepatype [14] npuBedeH npumep nNpakTUYeCcKoro
M3roTOBMEHUSA MarHUTHOM aHTeHHbl [AuanasoHa 20
METPOB C ramma CorfiacoBaHWeM, MOfIOTHO KOTOPOWN
BbIMOFIHEHO Ha  OCHOBE  CMOPTUBHOIO  O6Gpy4a.
KOHCTpYKLMSA 3TOM aHTEHHbI Noka3aHa Ha puc. 46.

Ofpyy pacnniULMBaeTCH,
NpoCBEpNMEBARTCA,
BETaRNAETCA BY- padhes,
KOTORLIE HagexHo
npUEpYYHBacTCA K ofpyay

45

PucyHok

PucyHok 46 MarHutHas pamoyHas aHTeHHa gnanasoHa 20 meTpos

Mepepalowme MarHUTHbIe paMO4Hble aHTEHHbI
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CnopTuBHbIN 00OpYy4Y pguameTpoMm 77 CaHTUMETPOB
paspes3aeTcs Ha CBapHOM LWBe, U B 3TOM MecTe
3aKpennarTcA KOHOeHCaTopbl HaCTpOVIKM AdHTEHHbI.
Ha npoTMBOMONOXHOM KOHLE OT KOHAEeHCaTOpOB
obpy4 pacnniowmBaeTcst  (aKKypaTHO, HeKoTopble
antoMUHNEBBIE OOpPYyYM NpU 3TOM MOTYT TPECHYThL), B
pacnoLweHHOM NnonoTHe npocBepnnBaeTcs
OTBEPCTUE, B KOTOPOM 3aKPEMNSAT BbICOKOYACTOTHbIN
pasbem. 3emns pasbema [[OJPKHA OblTb HadeXHOo
coeuMHeHa C TMOMOTHOM MarHuTHom pamku. K
LEHTpanbHOM Xune pasbema npunanBaroT NPoBOS
raMma COrfiacoBaHusl, OH BbIMOSTHEH W3 MeOHOro
nposoga AvameTtpom 1,5 munnumeTpa v pasmeLleH
Ha BblcOTe 5 caHTUMeTpoB OT 0bpyya. OnTumanbHasi
annHa npoBogHUKa ramma cornacoBaHu4d no
OOCTWXKEHUIO  MUHMMarnbHoOro 3HaveHuss KCB B
KoakcmanbHOM kabene BOMNMHOBbLIM conpoTuerieHnem
50-Om B 3TOM cnyyae okasanacb pasHou 230
MUIITMMETPOB. Mpu paboTe  aHTEHHbI Ha
HM3KOYaCTOTHbLIX AuanasoHax AfvHa NPOBOOHMKA
raMmma cornacoBaHus gosmkHa 6biTb yBenvyeHa. [ns
paboTbl pamkm Ha 6Gornee  BbICOKOYACTOTHbIX
OonanasoHax, 4em 20 MeTpoB, AJSIMHA MPOBOAHMKA
ramMmma corfiacoBaHusi JOJPKHA ObITb YMEHbLUEeHa.

O6paTnTe BHMMaHue, YTO B aHTEHHE WCMOMb3ylTCH
MeTanmnbl, KOHTaKT  KOTOPbIX MOXeT Bbl3BaTb
ANEKTPOXMMMNYECKYIO KOppOo3uto Apyr apyra. Moatomy
coeuHeHus Taknx MeTanmnos HeobXxoaMMo
BbINOMHATb, MPUHUMAs BO BHUMaHWE 3TO yCroBue.

MarHuTHaa aHTeHHa HU3KOYaCTOTHbIX
AnanasoHOB C MHAYKTUBHOW HaCTPOWUKOWN.

Kak yxe oOTMevanocb Bbille, TMpyU YCTAHOBKE
MarHUTHOW paMOYHOMN aHTEHHbI Ha ee paboyem mecTe
Heob6Xxo4MMO MpY MOMOLLM KOHOEHCaTopa aHTEHHbI
OCYLLECTBUTb MNOACTPONKY aHTeHHbl B pe30HaHC.
OpHako, gaxe B npouecce AanbHenwen paboThbl
MarHWTHOW paMOYHOWM aHTEHHbI Ha ee paboyem mecTe
MoXeT TpeboBaTbCs HEKOTOpas NOACTPOMKA aHTEHHbI.
OT0 MoXeT ObITb  BCrNeAcTBME TOro, 4Yto 6nmM3sko
pacrnonoXeHHble K MOSIOTHY MarHUTHOM pPaMOYHOMN
aHTEeHHe npeaMeThbl OKa3blBaloT BIINSHUE Ha PE30HAHC
@HTEHHbl W NPU  W3MEHEHWM TMONOXEHUS  ITUX
npeamMeToB UNM UX napameTpoB, MarHUTHas aHTEHHa
OygeT HyxgaTbCs B AOMOSHUTENbHOW MOACTPOWKE.
Monoca nponyckaHus MarHUTHOW aHTEHHbl OBbIYHO
yXKe nobuTenbckoro guanasoHa, Ha  KOTOpPOM
paboTaeT aTa aHTeHHa, NO3TOMYy MNpu nepexope oT
TenerpadHOro yyactka B TenedOHHbIW, MarHUTHasi
aHTEHHa, Kak TMpaBwfo, TOXe HyxXJaeTcs B
nepecTpouike.

I'Iepe,qalou.wle MarHUTHble paMO4Hbl€ aHTeHHbI
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MarHuTHas aHTeHHa HA3KOYaCTOTHbIX
Anana3oHOB C MHAYKTUBHOW HacTPOWKOMN

O6bI4HO NEpecTporika MarHUTHOM aHTEHHbI BHYTPU ee
AvanasoHa paboTbl OCyLEeCTBASeTCA MNpyM MOMOLLM
KOHAeHcaTopa nepemMeHHon emkocTn. Ho ato no
MHOIMM MNPUYMHAM 4YacTo HeydoOHO Ha npakTuke,
0COBGEHHO AN MarHWTHbIX  PaMOYHbIX  aHTEHH
npefHasHadeHHbIX Ans paboTbl Ha guanasoHax 80 u
160 mMeTpoB. JTO CBSI3aHO C TeM, 4TO, B 0OLlEM TO,
nepumMeTp  HW3KOYACTOTHbIX  @HTEHH,  KOTOpPbIN
0OyCrnoBMEH MPaKTUYECKOW BO3MOXHOCTbIO MO  UX
yCTaHOBKe, OObIYHO HEBENUK, N paBeH 8- 12 MeTpoB.
CnepoBatenbHo, MaKcMMarnbHas €MKOCTb
KOHOEeHcaTopa HaCTPOMKM TaKOW aHTeHHbl OypeT
HaxoguTbesa B npegenax 500- 800-n® gns agnanasoHa
160 wmetpoB u B npegenax 100-200-n® ans
AnanasoHa 80 wmeTpoB. KoHgeHcatop, uMeloLni
Takyto eMKOCTb npu Bonbwom paboyem HanpsKeHuu
(a kak m3BecTHO, nNpu paboTe MarHUTHOM paMKu Ha
nepegady Ha 93TOM KOHAeHcaTope MoxeT ObiTb
BbICOKOYACTOTHOE HanpsiKeHWE [0 HECKOSbKUX ThICSY
BOMbT) MMeeT Gonblune cuandeckne pasmepbl. ITO
3aTpygHsieT €ero  MNpakTUYEeCcKyl  YCTAHOBKY MU
COOTBETCTBYIOLLYID  3awuTy OT  aTMOCHEpPHbIX
BO34ENCTBMA (ECrM TONbKO STOT KOHAEHCATOp He
BaKyyMHbIA) MpU KOTOPOW BO3MOXHAa oOrnepaTuBHas
perynuposka aToro KoHAeHcaTopa. Opyron
HENPUATHBLIM  DaKTop  3aknyaeTcs B TOM, U4TO
KoHAeHcaTop, obnajalwwmii Takumn napaMeTpamu,
AedununTeH n oporocTosL,.

Ona npeogoneHuss Bcex 3Tux npobrnem Obina
BbIMOSTHEHA  KOHCTPYKLMS  MarHUTHOM  pamMO4HOM
aHTeHHbl ana guwanasoHoB 80 u 160 meTpoB, B
KOTOpoW HacTpoMKa  aHTEHHbI B pe3oHaHCc
ocyLlecTBnsnach LIApOBbIM BapuomeTpom
WHOYKTUBHOCTBIO OT 2,5 po 6,5-mklH. B kadectBe
KoHOeHcaTopa ObIn NCMNomb30BaH OTpe30K
KoakcuanbHoro kabens, ero BONIHOBOE CONPOTUBMEHNE
MOXEeT ObITb NOObIM, BaXHO INULLb, YTOObI OH KUMen
ANEKTPUYeCKNn  NpPoYHylo  usondumio. Puc. 47
NnokasblBaeT KOHCTPYKLUMIO 3TOW aHTeHHbl. AHTEHHa
Obina pacTaHyTa B MNPOCTPAHCTBE MEXOY OKHOM,
HeJaneko OT KOTOPOro Haxoaunca TpaHcueep, U
3acTekneHHbiM GankoHoM. Ha 6GankoHe Haxoawuncs
OTpesokK KoakcuaneHoro  kabensi,  cnyxawwum
KOHOEHCaTOPOM HACTPOMKM aHTEHHbI. Ha NogOKOHHKMKe
Haxoawuncsa TpaHcopmMaTop MNUTAHUS aHTEHHbl U
BapMOMETP HacTpouku. BapromeTp Obin BKIOYEH Ha
pacctosHuM  npumepHo 20  caHTUMETpoB  OT
TpaHcopmaTopa. [lepymeTp aHTeHHbl 6bin B
npegenax 12 metpos. [MpyM NOBTOPEHWM aHTEHHbI, ee
MONOTHO MOXHO BbINOMHUTE M3 MEAHOr0 OAHO MMKU
MHOrOXWInbHOro  nposoga  AuameTtpom  1- 4
MUANUMETPA, MOXHO B MNMAcTUKOBOW  U30MSLMM,
MOCKONbKY OHa He BHECET 3aMeTHbIX MoTepb B paboTy
3TOW @aHTEHHbI.
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MarHuTHas aHTeHHa HU3KOYaCTOTHbIX
Anana3oHOB C MHAYKTUBHOM HacTPOWKOMN
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Pucynoxk 47

PucyHok 47 MarHuTHas aHTEeHHa C MHOYKTUBHOW HACTPOMKOMN

TpaHcdhopmaTop MarHUTHOM aHTEHHbl OblN HamoTaH
Ha depputoBOoM KomMbLe npoHuuaemocTeto 600 oT
OTKNOHSIOLLEN CUCTEMbI cTaporo LBETHOIO
Tenesusopa. [lepBuMyHas obmoTka copepxana 12
BUTKOB TMOKOro MeAHoro nposoda AuameTpom1
MUNIMmeTp. 3TO KONMMYECTBO BUTKOB OKasanocb
onTUMarnbHbIM Kak aAnsg auvana3oHa 80 MeTpoB, Tak U
aons gnanasoHa 160 meTpoB. BropuyHas obGmoTka
Oblla HamoTaHa MpPOBOAOM, W3 KOToporo 6bina
BbIMONMHEHa aHTeHHa. OnTumanbHas obmoTka Aans
AnanasoHa 160 meTpoB cogepxana 2 BuTKa, a Ans
onanasoHa 80 wmeTpoB 4 Butka. Ecnn  aHTeHHy
npegnonaraeTcs  3KCnfyaTMpoBaTb Ha  obowux
JmanasoHax, TO MOXHO ucnonb3oBatb 4 unn 3 BUTKA
BO BTOPWUYHOM 0OMOTKe TpaHcdopmaTtopa. KoHeuHo,
XenaTtenbHO nogobpaTb NpakTUYEecKM OnTMMarbHoe
KONMMYECTBO BUTKOB AMSi KOHKPETHOrO MCMOSb3yEMOro
depputoBoro cepgevHmka. OBMOTKM pacnonaranucb
CYMMETPUYHO OPYr HaMpOTMB Apyra, Kak 9TO Nnokas3aHo
Ha puc. 47. lpoBog B MNepBUYHOM OOMOTKE Obin
HamoTaH ¢ warom 1 MuUNIIMMETP a BO BTOPUYHOM C
warom 3 munnmmeTtpa. [lMuTawun KoakcuasnbHbIN
kabenb MoXeT ObITb MCNONb30BaH NOOOro BOSIHOBOIO
conpoTtueneHus kak 50 Tak n 75-Om.

I'Iepe.qalou.wle MarHnTHble paMOY4Hble aHTeHHbI

Ha gmnanasoHe 80 meTpoB B KayecTBe KOHAeHcaTopa
a@HTEHHbl  UCMONb3yeTCA OTPEe30K  KOoaKcuasibHOro
kabensa BonHOBbLIM conpoTusneHnem 50-Om nveromi
anuHy 120 caHTMmeTpoB. KaGenb Takoro BOSTHOBOMO
COMPOTUBMNEHNS UMEET MOrOHHYKD EMKOCTb pPaBHYHO
npumepHo 100-nd/meTp, Tak 4YTO €MKOCTb 3TOro
«KOHOeHcaTopa» OygeT paBHa npumepHo 120-nd.
XenatenbHO OCyWECTBUTb MOACTPOMKY €MKOCTU
3TOro KOHAEeHcaTopa S KOHKPETHOTO BbINOMHEHUS
MarHUTHOM  paMKu. [Ons aToro ycrtaHasnusawT
BapuomeTp B CpedHee MOMOXeHune, u onpeaensioT
PE30HAHCHYI0 4acToTy aHTeHHbl. [lpu nepumetpe
aHTeHHbl 12 MeTpOB U AnMHEe KoakcuanbHoro kabens,
urparowero ponb KoHOeHcatopa aHTeHHbl, 120
CaHTUMETPOB, PE30HaHCHasA 4YacToTa aHTEHHbI OyaeT
nexartb Hmke nobutenbckoro ananasoHa 80 MeTpoB.
3ateM MOCTENEHHbIM yKOpayMBaHMem Kabens -
KOHOEeHcaTopa HacTpauBalOT PE30HaHCHYH 4acToTy
aHTEHHbI Ha cepeauHy nobuTensckoro gnanasoHa 80
MEeTpOB.

Ina paboTbl aHTeHHbl Ha Awnana3oHe 160 meTpoB
napannenbHo kKaberno- KoHAEeHCaTopy Mpv MOMOLLM
TYrmx KpoKkogunos noAakKn4arT NMOCTOSIHHbIN
KOHOEHCATOp €eMKOCTbio npumepHo 450-nd® u Ha
pabouyee HanpsxeHne He meHee Yem 1000 BonbT.

Fpuropos WU. H. (RK3ZK)
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BmecTo aToro KoHgeHcaTopa MOXHO MCMONb30BaTh
yeTbipe napannensHO BKITHOYEHHbIX  OTpeska
KoakcuanbHoOro kabens BOMHOBbIM COMPOTUBMEHUEM
50-Om. Tpwm otpeska wumeer pgnuHy no 100
caHTUMeTpa, a YeTBepThi OTpe3oK umeeT anuvHy 150
CaHTUMETPOB.  YKOpPOYEHMEM  AONIMHHOIO  OTpeska
3aroHsAI0T Pe30HaHC aHTeHHbl B cepeanHy auanasoHa
160 MeTpoB, aHaNoOrM4YHO ToMy, Kak 3To ObINo caenaHo
Ans paboTbl aHTeHHbl Ha Anana3oHe 80 meTpoB. [lpu
TakoW HacTpoWKe Nnpwu MOMOLLM BapuvoMeTpa MOXHO
OCYLLECTBUTb MEPECTPOVKY aHTEeHHbl MO BCEMY
AvanasoHy ee paboTbl NPAKTUYECKN MPU BCEX CryYasax
N3MEHEHUS OKPYXXEHUS MarHUTHON paMKMu.

[Mocne HacTpoWikm aHTeHHbl B pe3oHaHC 6yaeT
none3HbiMm 3aWnNTUTb KOHLibI oTpe3ka kabens—
KOHOeHcaTopa C  MNOMOLWbLIO  aBTOMOBWMLHOIO

CUIMMKOHOBOIO repMeTvka WM Kakum-nnbo apyrum
N3BECTHbIM CNocoboM OT NapoB BOAbl, KOTOPblE MOTYT
MosiBUTbCA Ha 3aKpbiTOM OankoHe Mnpu  pesKkoMm
M3MEHEHUN aTMOC(EepHOro AaBfeHus Ha ynuue.
Kabenb — KoHOeHcaTop MOXeT pacnonaratbes
CcBODOOOHO B MPOCTPaHCTBE, @ MOXET OblTb CBUT B
HebonbLUylo BGyXTOYKy. YCTaHOBKA BbICOKOYACTOTHOrO
gpoccens Ha  KOHUE  KOakcumanbHOro  kabens
XenatenbHa. HanomHi©O, 4YTO  BbICOKOYACTOTHbIN
apoccenb MoxeT ObiTb BbinonHeH B Buge 10- 20
heppuToBLIX Konew mnbon NpoHWLaeMocTn Tyro
OOeTbiX Ha MMacTMKOBYKD ODONOYKY KOaKCMarbHOro
kaberns Okoso MecTa NUTaHUSA aHTEHHBI.

Mpn paboTe aHTeHHbl B 3dmpe, Ha PE30OHAHCHYH
YacToTy aHTeHHa HacTpauBanacb npuv MOMOLLM
npocTenLIero anepuogu4eckoro nameputens
HaMNpPsHPKEHHOCTM  3NEKTPOMArHMTHOrO MOMsi, KOTOpbIr
HaxoOumnca Ha MOAOKOHHUKE psSaOM C  aHTEHHOMW.
Cxembl nameputenemn HaNpPsHPKEHHOCTU
3NEeKTPOMarHUTHOroO Morns MNpuBeAeHbl, Hanpumep, B
nutepatype [8].

Kak nokasbiBatoT pacyeTbl Mpy MOMOLUM MPOrpaMMbl

Magnetic Loop Antenna Calculator, KI6GD,
KO9hPMUMEHT  MOME3HOro  OEeUCTBUS  MarHUTHOW
PaMOYHOV aHTEHHbl C nepumeTpoM 12 MeTpoB

BbINOMHEHHOW NPOBOAOM AMamMeTpoM 1 MunnumeTp ¢
Y4ETOM BKIMIOYEHUS B HEE BapuMOMETpa He MpeBbICUT
0,2% Ha gmnanasoHe 160 meTpoB 1 4% Ha gnanasoHe
80 meTpoB. HecmoTtpsa Ha ctonb manbin KM, ata
aHTEeHHa Bce e no3Bonsetr pabortaTb B admpe. B
3aknoyeHre naparpada [obaBmno, YTO KOHCTPYKUUS
3TOM aHTeHHbI Obina onncaHa B nutepatype [15].

HecummeTpuyHasi MarHUTHasi OKOHHas
aHTeHHa amnana3oHoB 160, 80 n 40 meTpoB

Beina wucneitaHa B paboTe
MarHuTHas aHTeHHa ¢ pasmepamm
CaHTMMETPOB, BbIMOMHEHHasA B FOPOACKOM

HecMMMeTpuYHas
140x210

Mepepawolwme MarHUTHbIe paMO4Hble aHTEHHbI
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MarHMTHas aHTeHHa HU3KOYaCTOTHbIX
Anana3oHOB C MHAYKTUBHOM HacTPOWKOMN

MHOFO3TaXXHOM KMPMMYHOM AOME Ha OepeBSAHHON pame
CTaHAapTHoro OonblIOro OkHa. OTa aHTeHHa Obina
onucaHa B nuTepaType [16]. KoHCTpyKuus
HECUMMETPUYHON  MarHUTHOMW  OKOHHOW  @HTEHHBbI
nokasaHa Ha puc. 48. AHTeHHa obecneumBana paboty
Ha Tpex nwbutenbckux AauanasoHax 40, 80 u 160
MeTpoB. Ha ogHOM KOHUEe NOOOKOHHMKA Ha TOrCTON
KHUre (OmanekTpuyeckas nofcTaeka) pacnonarancs
nepeMeHHbIN KOHOEHCAToOp AN HACTPOWKM MarHUTHON
pamku B pe3oHaHC. Ha [Apyrom KoHue MOAOKOHHWMKa

pacrionaranics  BbICOKOYACTOTHbIA  TpaHcdopmaTop
nuTaHus AHTEHHbI. ans npefoTBpaLLeHust
MOBEPXHOCTHbIX BOMH MO HapyXHOW  onjeTke

KoakcmarnbHoOro kabens Ha ero KoHue 6bln yCTaHOBMNEH
BbICOKOYACTOTHbIM Apoccens B Buae 10 deppuToBbIX
koney. B npuvHuMne, npu ygavyHoOM pPacnonoXeHuu
AHTEHHbl U XOpPOLLEeM BbIMNONHEHWM TpaHcdopmMaTopa
AHTEHHbI YCTaHOBKa 3TOro gpoccens He obs3aTenbHa.

PaccmoTpum  Gonee  nodpoB6HO  MpaKTU4YecKyto
KOHCTPYKLMIO 3TOW aHTEeHHbI. MoNoTHO aHTEHHbI GbIno

BbIMOMIHEHO W3  ABYXXKWMBHOrO CETEBOro  LUHypa
nuTaHns, oblee cevyeHne [OBYX JKWUIT KOTOPOro
coctaBnsano 1,5 kBagpaTtHbiXx mMunnumetpa. [ng

MUTaHUS aHTEHHbl ObiN MCMONb30BaH CaMoAerbHbIN
BbICOKOYACTOTHbIN TpaHcdopmaTop. OToT
TpaHcopmaTop 6bin BbINONHEH Ha EeppUTOBOM
Konbue npoHuuaemocTbto 600 OT OTKIOHAOLWEN
CUCTEMbl  LBETHOrO Tenesmsopa C pasMepamu
KnHeckona 51 caHTumeTp no AvaroHanu. KoHCTpyKums
TpaHcpopmaTOopa MarHUTHOW  OKOHHOW  aHTEHHbI
nokasaHa Ha puc. 49.

HamoTtka
NPpXBOQOM SHTEHHEL

HamoTtka
KOARCHAMBHbIM

Kafenes oo cHATOR
onneTkoH

DeppUToBOE KONBUD OT
OTERGHAKLIEH CHETEM B
TEAEENIORN

DeppPHTOR LIS
ECNbya

PucyHoxk 49

PucyHok 49 KoHcTpykums TpaHcdopmaTopa
MarHMTHOM OKOHHOW aHTEHHBbI
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HecummeTpuyHasi MarHuTHasi OKOHHas
aHTeHHa guana3oHoB 160, 80 u 40 meTpoB

F
- 210 em >
140 cm
e |
TH-O2
]
NopgokoHHWK
DEPPHTOBLIE
KONLLa
— Pucynok 48

PucyHok 48 HecvmmeTpuyHasa MarHutHas OKOHHasi aHTeHHa

BTopuyHas obmoTka (mogkntoyeHHas K
KoakcmanbHoMy kabento) copepxana 12 BUTKOB,
KOTOpble OblM  BbINOMHEHbI KOAKCHanbHbIM kabenew,
C KOTOPOro CHSITa OnneTka, HamoTKa BUTOK K BUTKY.
Kak nokasanu akCcnepuMeHTbl, BbIMOSHEHNE OOMOTKM
TpaHcdopmMaTopa KoakcuasnbHbIM Kabenem co CHATOM
ONMneTkon  MNO3BONAKT  3TOMY  TpaHcdopmaTtopy
JocratovHo adpekTMBHO paboTaTth Ha ananasoHe 40
n 30 wmeTtpoB. B cnyyae wucnonb3oBaHua Ons
cepaevHuka TpaHcdopmaTopa xopoLuero
BbICOKOYACTOTHOrO cheppmta 06MOTKY BMOJSIHE MOXHO
BbIMNOMHWUTE W TPaAUUMOHHBIM CMOCOBOM, MeOHbIM
npoBoAoM anameTpoM 1- 2 munnumeTpa. NepBuyHas
(BKNtOYEHHAsT B MOSIOTHO  MArHUTHOW  @HTEHHbI)
obmMoTka TpaHcdopmaTtopa BbIMONIHEHA HaMpOTMB
BTOPUYHOW OBMOTKM 13 NPOBOAA MArHUTHOW aHTEHHbI.
Yncrno BUTKOB MNepBUYHOW OBMOTKWM, BKMHOYaeMON B
MOMIOTHO aHTEHHbl, xenaTtenbHo nogobpaTtb Ans
KOHKPETHOrO BapuaHTa YCTAHOBKM aHTEHHbI, OJINHbI U
BOJITHOBOr0O COMPOTUBIIEHMA KOaKcuanbHoro kabens,
NCNob3yemMoro Ansi MUTaHUsl aHTEHHBI.

[na Havana B KayecTBe NepBUYHON OOMOTKM MOXKHO
HamoTaTb paBHomepHOo 10 BuTKOB C wWwarom 2- 3
MuUnnIumMeTpa  No MOMOBMHKE  KONMbLa M HavyaTb
aKcrnepumeHThl. [poBepsAlT, MMeeT NN MarHuTHas
pamoyHasi aHTeHHa pesoHaHC Ha AuanasoHe 40
mMeTpoB. Ecnu  pesoHaHca  HeT,  yMeHbLUaloT
KONMMYecTBO BWUTKOB B OOMOTKE aHTEHHbl unn
yBENMYMBAIOT LWar HAMOTKM 3TWX BUTKOB. Koraa

Mepepawolwme MarHUTHbIe paMO4Hble aHTEHHbI
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MOSIBUTCA pPEe30HAHC aHTeHHbl Ha pguanas3oHe 40
METpOB, MpX MOMOLWM MPOCTENLLErO U3MEepUTens
HanNpPsHXKeHHOCTW ANEKTPOMAarHUTHOroO Mons (Hanpumep,
CAENaHHOro CorfiacHoO OAHON U3 CXeM, NPMBEAEHHbIX B
nutepatype [8]), uamMepsaoT HanNPSXKEHHOCTb MONs Ha
BCEX AuanasoHax paboTbl aHTeHHbl. YMeHbLuaoT
KONM4eCTBO BUTKOB B MEPBUYHOM OOMOTKE U elle pas3
N3MEepST HaNPSXKEHHOCTb AMEKTPOMAarHUTHOro MOons.
Mpn HekoTOpOM KONMUYECTBE BUTKOB B MEPBUYHOM
obMOTke TpaHcdopmatopa aHTeHHa obecnednT
yOoBneTBOpUTENbHYO  paboTy Ha  Bcex  ee
AvanasoHax. B moem cnyyae B nepBu4HOM oBMOTKe
octanocb 6 BuTkoB. OO6BIMHO MOCRE HaCTPOWKU
aHTEHHbI MPU MOMOLUM M3MepUTENsl Hanps>KeHHOCTU
nons 3HavyeHne KCB B koakcmanbHOM kabGene
aHTEeHHbl Ha Bcex guanasoHax ee paboTbl cocTaBnseT
MeHee 2:1.

M3ameHeHne KONMMYEecTBO BUTKOB BO  BTOPWYHOM
00OMoOTKe, KoTopasi HaMOTaHa KoakcuanbHbIM kKabenem,
TOXE OKasblBaeT JencTeme Ha BENUNYNHY
HaMNpPsHPKEHHOCTM  3NEKTPOMAarHUTHOro nonsl, Ho B
3HAYUTENbHO MEHbLUEN CTENeHW, YemM W3MEHeHue
BUTKOB B aHTEHHOW nepBuYHOM obmoOTKe. [locne
nogbopa BUTKOB TpaHccopmatop obmaTbiBalOT
n3onsumoHHon neHton Tuna MNBX ana 3akpenneHus
0OMOTOK.
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[na nuTaHWst aHTEHHbl MHOM MepBOHAYarbHO Oblin
MCMNONb30BaH KoakcuanbHbii  kKabenb gnvHonm 8
METPOB UM BOMHOBbLIM conpotueneHmem 75-Owm.
KoHe4yHO, BnonHe nodonaeT KoakcuanbHbIM Kabenb

BOJHOBbIM COMpoTUBMEHUEM 50-Om. OnuHa
KoakcmanbHoro kabensi oT aHTeHHbl 40 TpaHcuBepa B
oblem cnyyae He WMeeT 3Ha4yeHus, OfHako,

XenaTtenbHo 4ToObl OHa Oblna MUHMManbHoOW. Kak B
JanbHenemM nokasarn onbIT, C 3TOM aHTEHHOW XOpPOLLO
paboTaeT KoakcuamnbHbIi Kabenb 3neKkTPU4ecKon
anuHon 0,5\ aons  auanasoHa 40 wmeTpoB, wnu
dusnveckon anuHon 6,6 meTpa pgna  kabens c
KoadppmumeHToM ykopouveHusi paBHom 0,66.. lNocne
nogbopa BWUTKOB B MEPBUYHOM OOMOTKE AHTEHHOro
TpaHcchopmaTopa pfnuHy dumagepa W3MeHsATb  He
cnepyer.

Ha nepemeHHOM KoHOeHcaTope BO Bpemsi paGoThbl

aHTEHHbl Ha nepepgadvy OygeTr  npucyTcTBOBaTbh
3HauMTeENbHOE MO  BENWYMHE  BbICOKOYACTOTHOE
HanpshkeHne.  [loaToMy  KOHOEHCATop  OOJDKEH
HaxoanTbcsA Ha TONICTOM ON3NEKTPUYECKOM
OCHOBaHWN. Ons nepecTtponknm KoHAeHcaTopa
xernaTenbHo ncnonb3oBaTb fonbLyto
OV3NEKTPUYECKYIO  pYYKy, KOTOpas HyxHa Aand
yCTpaHeHusa BITNAHNA €MKOCTU yerioBeka Ha

HaCTPOWKY aHTEeHHbl. [na 9TOM aHTeHHbl MHOMW Obin
NCnonb30BaH nepemMeHHbIN KoHAeHcaTop,
NCMNomb3yemblii B LLUKONMbHOM (dU3NYeCcKoM kabuHeTe.

HecummeTpuyHasi MarHuTHasi OKOHHas
aHTeHHa gunana3oHoB 160, 80 u 40 meTpoB

Takow KOHOEeHCaTOp MOXHO Hegoporo npuobpecTtu B
MarasvHe, TOPIylOLWEM LUKOMbHbIMW Nocobusmu, B
KpaiHeM  cryvae, HeWCrpaBHbIA  «LUIKOJbHbIAY»
KOHOEHcaTop MOXHO pa3gobbiTb cpegn 3HaKOMbIX
yuutenen usMkn. 3T KOHOAEHcATopbl UMEIT 3a30p
Mexay nnactuHamu Gonee 2 MUNNMMETPOB, U OHU
OTNMYHO paboTalT B MAarHWTHbIX aHTEeHHaxX npu
6onbLLOM BbICOKOYACTOTHOM HanpsXeHuu.
[MpOBOAHMKM aHTEHHbI ObINY NPUCOEANHEHDBI K CTaTopy
KOHOEeHcaTopa HENOCPEeACTBEHHO, MWHYHA TpyLumecs
NPWKUMHBIE KOHTaKTbI.

B Tabn. 8 npuBedeHbl nNpuMepHble €MKOCTU
KoHOeHcaTopa, Heobxogumble  Ons HaCTPOWKK
a@HTEHHbl Ha pasnuyHbiX Auana3oHax ee paboTbl.
EMKkocTb KOHOEHCaTOopa MarHUTHOW aHTEHHbl 3aBUCKT
OT KONMUYecTBa BUTKOB B MNEPBUYHOM OBMOTKE
TpaHcdopMaTopa aHTeHHbI. [1pu yBenuyeHun BUTKOB
BeNnMYMHa eMKOCTU KOHAeHcaTopa YMeHbLUaeTcs, npu
YMEHbLLEHNN BUTKOB BenMunHa €MKOCTHU
KoHOeHcaTopa yBenuumBaeTcd. B atom xe Tabnuue
npusegeHbl 3HaveHns KIL MarHUTHOW pamOYHOWN
AaHTEHHbI pacnonoXeHHON B cBobogHOM
npoctpaHcTee. [na pacyeta atoro 3HadveHuna K14
Obia wucnonb3oBaHa nporpamma Magnetic Loop
Antenna Calculator, HanncaHHaa KI6GD. Kak BungHo
M3 Tabn. 8, npu yAayHOM pPacnonoXeHun U
COOTBETCTBYIOLLIEN KOHCTPYKUMM TpaHchopmaTtopa ata
pamka MoxeT paboTaTtb Ha guanasoHe 30 MeTPOB.

Ta6bnuua 8 [JaHHble NepemMeHHOro KoHaeHcaTopa U 3HadeHUst 3PAEKTUBHOCTN PaboTbl OKOHHOW MarHUTHOM

OKOHHOW aHTEHHbI

[unana3soH, m EmkocTb KoahdunumeHT nonesHoro
(YactoTta, MI'wy) KoHOeHcaTopa, pencteus, %
nd
160 620 0,1
(1,900)
80 180 0,8
(3,6)
40 50 8,8
(7,05)
30 11 17,1
(10,1

OTa MarHuTHag pamoyvHasi aHTeHHa WMeeT OuYeHb
ManeHbkuii KIMNO Ha nobutenbckmx ananasoHax 160 n
80 meTpoB. Npn pacnonoxeHnn MarHUTHON pamMOYHON
AHTEHHBbI B YCMOBUSIX KOMHATbl, 3Ha4YMTenbHas 4actb
N3Mny4EeHHOMN 3HEprnn MoXeT nornoTUTbLCA
npegMmeTamu, BrM3KO pPacnoNOKEHHbIMU K MarHUTHON
pamke, 4TO ewe Oonblwe YyMEHbWUT 00LyH
adppekTMBHOCTE  paboTbl  MArHUTHOM  PaMOYHOWN
aHTeHHbl. OgHako, B ropoackux YCNOBUSIX KOMHaTbI,
MarHuTHasi pamo4YHasi aHTeHHa 4acTo SBnsieTCs
€[VHCTBEHHO BO3MOXHOW MepeaarwLlen aHTEeHHOW,
KoTopasi MOXeT ObITb YCTaHOBIEHA.

I'Iepe.qalou.wle MarHnTHble paMOY4Hble aHTeHHbI
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HecmoTpa Ha TeopeTtudeckn manbi KM, marHutHas
pamoyHasi aHTeHHa BrionHe obecneymBaeT paboTy
NOOMTENBCKON  pagMoCTaHUMM Ha nepegadvy w3
MHOFO3TaXXHOTO 34aHMUS.

Mpwn paboTe Ha grnanasoHe 160 mMeTpoB nNapannenbHo
LLKOJTbHOMY KOHZEeHcaTopy, c NMOMOLLIbHO
«KpOKOOMIOBY, NpULLINIOCH nogkroyaThb
OOMOMNHUTENBHBIA MOCTOSHHBIA ~ KOHAeHcaTop. [ns
HaCTPOWKM aHTeHHbl B pPE30HaHC WCnorb3oBanach
HEeOHOBas NnamMnoyka, NPUCcCoeauHEHHast ogqHUM
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BbIBOOOM K NMEPEMEHHOMY KOHAEeHCcaTopy, K Apyromy
BbIBOOY 9TOM HEOHOBOW IaMmnoudkyM Obin nogkmntoveH
KyCOK NMpoBOAa AnvHon okorno 5 caHTumeTtpos. K aton
MarHUTHOW pamKke, MpuM WCMNOMb30BaHUM C HEN
yKasaHHOro B 3TOM naparpade KoHaeHcaTopa u
TpaHcdopmaTopa, MOXHO ObINno  nogBoAUTb
MoLwHocTb Ao 100 BaTT.

HecnmmeTpmnyHaa marHUTHas OKOHHas
aHTeHHa guana3oHoB 160, 80, 40 n 30
MeTpoB

Bbiwe Oblna paccmoTpeHa KOHCTPYKUUSA MarHUTHOM
paMoO4yHOM aHTeHHbl AnanasoHoB 160,mM 80 wmn 40
METPOB BbINOIHEHHOW Ha OOMbLIOM OKHE pasMepamwu
210x140 caHtTumeTpoB. OgHAKO, 3Ty aHTEHHY MOXHO
BbIMOMHMUTE W HA ManeHbKOM OKHe pasmMepamu
150x140 caHTMmMeTpoB. B aTOoM cnydae BepxHAs
paboyass 4acTtoTa MarHUTHOM OKOHHOW aHTEHHbI
BospacTeT. [pakTuyeckast KOHCTPYKUMS YMEHbLUEHHON
aHTEHHbI, HACTPOKKa U KOHCTPYKUMS TpaHcdopmaTopa

HecummeTpuyHasi MarHuTHasi OKOHHas
aHTeHHa gunana3oHoB 160, 80, 40 n 30 meTpoB

ONA Hee aHanormyHa Kak Anst MarHUTHOW aHTEHHbI,
OnMcaHHOW B NpeabiayLliem naparpage.

B Tabn. 9 npuBeaeHbl NpUMeEpPHbIE 3HAaYEHUA EMKOCTU
KOHOeHcaTopa, Heobxooumble  Ans  HacTPOWKK
MarHUTHOW pPaMOYHOW aHTEHHbI, BbINOSIHEHHOW Ha
OKkHe pasmepamu 150x140 caHTUMETpoOB M3 nNpoBoaa
anameTpom 2 munnumeTpa. EmkocTb koHgeHcaTopa
MarHWTHOW aHTEHHbl 3aBUCUT OT KONIMYECTBA BUTKOB B
nepBuYHOM 0OMOTKe TpaHcdopmaTopa aHTeHHbI. [Mpu
yBENUYEHUN BUTKOB BENMYMHA €MKOCTU KOHAEeHcaTopa
YMEHbLLAETCH, MPU YMEHbLUEHUN BWTKOB BeNWYMHa
€MKOCTU KOHAeHcaTopa ysenuuymsaeTcd. B aton xe
Tabnuue npuseaeHbl 3HadeHus KM aton marHUTHOM
paMO4YHOV aHTEHHbl PacnosIOXXeHHOW B CBOGOOHOM
npocTtpaHcTtee. [na pacyeta aTtoro 3HadeHus K4
Obina wucnonb3oBaHa nporpamma Magnetic Loop
Antenna Calculator, HanncaHHaa KI6GD. Kak BngHo
m3 Tabn. 9, aHTeHHa MOXeT ObiTb [AOCTAaTO4YHO
yBEpPEHHO HacTpoeHa Ha AmanasoHe 30 meTtpoB. K
coxaneHuno, 20 MeTpoBbI AMana3oH Ansd paboTbl
3TOW aHTEHHbI BbinagaerT.

Ta6nuua 9 [laHHble NnepeMeHHOro KoHAeHcaTopa M 3HadeHust 3¢peKTMBHOCTM paboTbl YMEHbLLIEHHOW OKOHHOM

MarHMTHOW aHTEHHBbI

[OnanasoH, m EmkocTb KoadbdpuumneHT nonesHoro
(YactoTta, MI'w) KOoHAeHcaTopa, aewncteus, %
no
160 930 0,1
(1,900)
80 250 0,7
(3.6)
40 55 6,7
(7,05)
30 20 20,7
(10,1
[nga paboTbl MarHUTHOW OKOHHOW @HTEHHbI HA BEPXHUX  YCMOBUSX CUMbHOro OTPaeHHoro cvrHana.
OwanasoHax, criegyeTt yMeHblNTb ee nepumeTp. B [encrteutensHo, ans MarHUTHOM @HTEHHbI,

9TOM Cliy4ae ee NOoJI0THO XenaTelyibHO BbINOJTHUTb U3
TONCTOro npoesoaa.

MarHuTHbIe paMoyYHble aHTeHHbl YKB
AvanasoHa

Bbilwe 6bINn paccMOTpPeHbl MarHWTHblE pPaMOyYHble
aHTeHHbl ana  paboTbl Ha  KOPOTKOBOSHOBLIX
AvanasoHax. OpgHako, MarHuTHble  paMOuHble
aHTEHHbl BMONHE MOryT ObiTb MCNONb30BaHbl ANA
paboTbl Ha ynbTpakopoTkMx BonHax. [lpuBeny
HEKOTOpble NPUMEPbI TAKUX KOHCTPYKLNNA.

Hanpumep, MarHUTHYO pamMoyHyto aHTeHHy YKB
MO>HO MCMONb30BaTb AN NpuemMa TenesugeHns B

I'Iepe.qalou.wle MarHnTHble paMO4Hble aHTeHHbI
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BCneacTeme ee Hebonblnx pasmepoB M AOCTaTOYHO
OCTPOW HanpaBNEHHOCTU, MOXHO HaWTK TaKylo TOYKY,
roe ycnosus npuema 6yayT onTumanbHbiMU. [Ons
aHTeHH, MmMelowmx OonbluvMe nuHelHble pasmepbl U
cnabylo HanpaBneHHOCTb 3TO cAenaTb CroXHee.
MoxHOo ucnonb3oBaTb MarHUTHbLIE NepecTpanBaemMble
aHTeHHbl ANA MOCTPOEHUS aKTMBHbIX aHTEeHH Ans
npuema TeneBMOEHUS C MepekroyeHneM KaHanos
npuemMa 3MeKTPOHHbIM  Cnocobom Mpu  nNomoLum
BapukanoB. MHOW HECKOSbKO NneT Ha3ad NpoBOANSIUCH
3KCNEPUMEHTbI C  TENEBU3MOHHLIMA  MarHUTHbIMM
aHTEeHHamMW, W 3TW 3KCNEepUMEHTbl NOATBEPAMNN
BO3MOXHOCTb  UCMOMb30BaTb 3TWM  aHTEHHbl AN
npvema TenesngeHus.

Fpuropos WU. H. (RK3ZK)
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YOobHO  mMcnonb3oBaTb  MArHUTHYH — PaMOYHYHO
a@HTEHHY B MPOCTbIX paguonpueMHNKax BeLlaTernbHbIX
YKB gnana3oHoB COBpaHHbIX Ha OQHOW MUKPOCXeMe
(Hanpumep, TMna 174XA34) ¢ HU3KOM NPOMEXYTOYHON
yacToTomn unu B paguonpuemMHmKax
cBepxpereHepatuBHoro Tuna. B atom  cniyyae
MarHWTHasi pamoyYHas aHTeHHa MO3BOMMUT YNyuYLUTb
obwyto paboty 3TMx npuemHukoB. Bo nepsbix,
MarHMTHasi pamMoyHasi aHTeHHa 3a CYeT CBOMX
YaCTOTHO-N3bUpaTENbHbIX CBOICTB Nno3BonuT
WCKITIOYNTL MOMEXM OT paamocTaHumi paboTtaroimx
Ha cocegHMx YvactoTax. Bo BTOpblXx, 3a c4eT
NPOCTPAHCTBEHHON  M30OMpaTENbHOCTM  MarHUTHasi
aHTEeHHa [aeT BO3MOXHOCTb BblbpaTb Hambonee
fnyyulee HanpaeneHue npuema. To, 4TO psigoM C
aHTeHHOM OyadeT HaxoguTbCA nnata npueMHUKa wu
3NIeMEHTbl MUTaHUS XOTb W W3MEHUT MapameTpbl
aHTeHHbI, HO BCe XXe OCTaBUT ee paboTocnocoOHOoNM B
KayecTBe MPUEMHON aHTEHHbl. OKCNEepPUMEHTbl MO
3ameHe B Heckornbkux YKB pagmonpmemHukax
WTLIPEBOW MPUEMHOW aHTEHHbl HA MarHUTHYH,
MONHOCTbIO 3TO MOATBEPANUNN.

M nockonbKy B 3TOW KHUre pedb naeT O nepenaroLmx
MarHUTHbIX aHTEeHHaX, AaBalTe OCTAHOBMMCS Ha HUX.
[onroe BpeMsi MHOW 3KCnnyaTMpoBanacb MarHMTHas
aHTeHHa Ha YKB paguoctaHumm gnanasoHa 144-Mly
cTosWen psagom € KomnbioTepom.  [pymeHnTb
LITaTHYIo LITbIPEBYIO aHTEHHY oKasanocb
HEBO3MOXHbIM, MOCKOSbKY MOMEXW, Cco3daBaeMble
KOMMbIOTEPOM,  MOMHOCTbID  3aKkpblBanu  NpUEM.
Mcnonb3yss MarHMTHYHO aHTEHHY Ha paanMoCTaHuuK,

yOanocb HaWTM Takoe MOMOXKEHUE aHTEHHbI, Mpu
KOTOPOM NoMexm npuemy NoOUTENBCKUX
paguvocTaHuMi  oTcyTcTBoBanuM. Ha  MarHuTHyto

aHTeHHy YKB BrnonHe mMoxHo 6bino paboTtaTh B acumpe
B npegenax ropoga. Ho obpatumcs K onvcaHuio
NPaKkTUYECKUX KOHCTPYKLUMIA MarHUTHbIX PaMOYHbIX
aHTeHH YKB. 3ametum, 4TO oOnucaHue 3Tux
KOHCTPYKLWIA aHTEHH ObINo npuBegeHo B nutepaType

[2].

MpakTnyeckne KOHCTPYKLMU MarHUTHbIX
paMoOYHbIX aHTeHH Auana3oHa YKB

[ns npoBepkn paboTbl MAarHUTHLIX PAMOYHbLIX aHTEHH
Ha YKB gnanasoHax Obinn npakTUYecKkn BbIMOMHEHbI U
NCNbITaHbl HECKOJTbKO MarHUTHbLIX PaMOYHbIX aHTEHHbI,
npegHasHayYeHHbIX Ans paboTtbl Ha vactoTax 90—
200-Mru, OKcnepuMeHTarnbHble MarHuUTHbIEe
pamMo4YHble  aHTeHHbl  6binn BbIMOHEHbI Ha
GONbrMPOBaAHHOM  CTEKITOTEKCTONUTE  «MeYaTHbIM»
crnocobom. [lepumeTp pamMkm IKCNEepUMEHTarbHOM
MarHMUTHOWN aHTEHHbI COCTaBnsn 0,1A oT
npegnonaraeMoro AuanasoHa paboTbl  aHTEHHbI.
LLinpmHa nonoTHa pamku Obina paBHa 5 MUNNMMETPOB.

I'Iepe.qalou.wle MarHUTHble paMO4Hbl€e aHTEeHHbI
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MarHuTHble paMoyHble aHTeHHbl YKB
Avana3oHa

[ns HacTpOMKM MarHUTHOW pamMKu B pe3oHaHC
ncnomnb3oBancs  MNEepemMeHHbI  KOHOEeHcaTop  C
BO34YLUHbIM AWN3MNEKTPUKOM eMKOCTbIo 2- 30-nd nnu 8-
50-n®. [Ona  nogkmnio4yeHUs MarHMTHOW pPaMOYHOW
aHTEeHHbl K (bmuaepy MCnonb3oBanocb cornacoBaHue
npu NOMOLLM NETNN CBA3N.

Bbinn mMcnbiTaHO OBE pasnuyHble KOHCTPYKUMM NeTnv
cBa3n. [lepBoHauyanbHO NeTns  cBA3W  Obina
BbIMOJTHEHA NeYaTHbIM CNOCOOOM C NPOTUBOMOSIOXHON
CTOPOHbI PACMONOXEHNST MarHUTHON aHTEHHbI, B yriy
a@HTEeHHbI, LUMpVHa NeTnun cBa3n Gbina paBHa WMPUHE
aHTeHHbl. Bug  akcnepumeHTanbHOM  MarHUTHOWM
pamMO4YHOM aHTEHHbI Noka3aH Ha puc. 50a. Puc. 500
nokasbiBaet Bua aton netnun. Okaszanocb, YTO 3TOT
BW, COrnacoBaHUA paumMoHanbHO NCNONb30BaTh B TOM
cnyyae, korga MarHUTHasi pamMka WCNonb3yeTcd B
Ka4yecTBe TOSMbKO MPUEMHOM, W NOAKMOYaeTcH
HenocpeacTBEHHO K Bxody  NpueMHuka  6es
MCnonb3oBaHMUS KoakcuanbHoro kabens. B atom
crniyyae, [fOna  fydwero  cormacoBaHus  BxoAa
npuemMHuka c MarHMTHOWM aHTEHHOWN,
nocrnegoBaTeNlbHO C METNen CBA3N  KenaTesrbHO
BKMOYNTb MOACTPOEYHBIA KOHOEHCATOP €MKOCTb 8-
30-n®. B HekoTOpbIX cny4dasix, nocriefoBaTenibHoe

BKMIOYEHNME C 3TUM  KOHOEHCATOPOM  KaTyLLUKW
WHOYKTUBHOCTbLIO no 1-MklH (BenuunHa
WHOYKTUBHOCTM noabupaetca  aKcrnepumMeHTanbHO)

NPUBOAMT K [JanbHenwemy YnydlweHuio npuema,
obecneynBaemMoro 3To MarHUTHOM aHTEHHOW.

O6paTtnTe BHMMaHWe, YTO YacTOTHas XapakTepucTuka
«YUCTOM»  MArHUTHOM  a@HTEHHbl  UMEEeT  SBHO
acMMMETPUYHbLIA XapakTep, OHa Oonee nonora B
obnactm ee HWKHMX paboymx 4YacToT U KpyTo
obpbiBaeTcss B obnactm ee  BbICOKMX 4acToT.
Vicnonb3oBaHve MocrnegoBaTeribHO BKITHOYEHHBIX C
neTnen cBA3W KOHOEeHcaTopa M KaTyLliKu, NO3BOMAT B
HEKOTOPOMN cTeneHm N3MEHATb BUA aTOoN
XapaKTEPUCTUKMN.

[Mony4yeHHble pe3ynbTaTbl 3KCMNEPUMEHTOB MOKa3anu,
4YTO MarHUTHas pamMkKa Ha nevyaTHOW nnate MOXeT
ObITb C ycnexom wucnosnb3oBaHa ans npuema YKB
BewaHna B AunanasoHe 88- 110-Mlu, npuyem
MarHWTHasi aHTeHHa MOXeT OblTb YCTaHOBMEHa
BHYTPU MpuemHuka. [ns KayecTBEHHOro mnpuema
HeOOXOOAMMO WMEeTb BO3MOXHOCTb  OMnepaTUBHOW
NepecTpovkU aHTEHHbl BHYTPYM paguvoBeLLaTeribHOro
AvanasoHa. BrnomHe wmoxeT ObITb Mcnonb3oBaHa
MarHuTHasi pamka gns npuema TeneBngeHnsa B 0gHOM
UMM Ha HECKOMbKUX COCEOHMX MO 4YacToTe KaHanoB
(Mpn nepecTponke aHTeHHbl NO 4YacTtoTe), 0COBEeHHO
npy  MCMOMb30BaHWUM  YCUNUTENs, pasMeLLEeHHOro
HenocpeaCcTBEHHO OKOSO NETNN CBA3M.
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CTopoHa pazMeleHMA MarHHTHOR
PAMOYHOR ANTEMM

KoHgencatop
nepeMEHHOR eMEoCTH 2- 30-nd,
YETAMOBNEMHLIA Ha NnaTe

MarHuTHble paMmo4Hble aHTeHHbI YKB
AunanasoHa

CTopoHa pazMELLEHMA NETNH CBAZM
C MArHWTHOR PAMOYHOR AHTEHHHOR

5

N

MavaTHsin NPOBOOHHE
MAFHWTHOR AHTEHHb,
anuMa nposcgHuxa 0,15,
WHPHHE § MANNHMETROR

A

MAata W3 cTEKNOTEKCTONATA,
Hil KOTOPOR BhiNOAHERA
MArHATHIA pamMEa

@

NeTna
CHAIN
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c*l_é

Cnegyert

Takoro xe Tuna,

8- 30-nd
0,1- 1-meln —
El | B | K mpME M Ry T
PucyHok 50 Pucynox 50

PucyHok 50 OkcnepvmMeHTanbHas MarHUTHas pamovHas aHteHHa YKB
3aMeTUTb, yTO manorabaputHele MHoW ©Obima mM3MepeHa nofioca  NponyckaHus
KOHOEeHcaTopbl NEpPEMEHHOW EeMKOCTM Ha 4acToTax «MeyaTHbIX»  MarHWTHbIX  aHTeHH.  amepeHus
YKB paboTatoT He Bcerga yaoBrneTBOpuTensHO. Mpyn  nponsBoOAMAMChH Npy MOMOLLU U3MEPUTENST YaCTOTHbIX
3aMeHe OHOro NepeMeHHOro KoHaeHcaTopa ApPYrMM,  XapaKTepucTuK X1-1A, cornacHo MeToanke
Oblio  OBGHapy)XEeHO M3MeHeHue n3noxeHHon B nutepartype [8]. MNMonoca nponyckaHus
napamMeTpoB aHTeHHbI. [103TOMy, NPU UCNONBL30BAHUN  «YUCTOM»  @HTEHHbl, NPU  WU3MEPEHWM  MONOChI

MarHUTHOW aHTEeHHbl Ans paboTbl B Yy3kOoW nonoce
4YacTtoT, WM  Ha  (PUKCUPOBAHHOW  YacToTe.
paunoHansHO BbINOMHUTE KOHOAEHCATOp HaCTPOWKU
aHTeHHbl NeYaTHbIM CNocoboM, Kak 9TO MoKasaHo Ha
puc. 51. Kak BMOHO M3 3TOr0 pUCYHKa, 3TOT
KoHOeHcaTop aHanorvyeH no KOHCTPYKLMMK
KoHOeHcaTopy ™Mna «baboykar. MnacTtuHa,
pacrnonoXeHHass CO  CTOPOHbl  NeTnM  CBA3U
BbIMOMHAETCA  pa3buTo Ha  KBagpaTuku c
npuMepHbeiMn pasmepammn 5x5 munnumeTpos. [Ong
rpybon HacTpoWke aHTEHHbl B PE30HAHC 3TU
KBaZpaTuKn COeQUHAOTCA ApYr ¢ APYrOM Npy NOMOLLU
navku, Ans TO4YHOW HACTPOWKM NPOn3BOANTCHA obpeska
yacTu onbrM OT OJHOMO0 WM  OT HECKOMbKNX
KBagpaTukoB.  TOYHble  pasmepbl  «nNevyaTHOro»
KOHAeHcaTopa 3aBMCAT OT YacTOTbl PaboThbl, TOMNLWMHbI
nnatbl aHTEHHbl W pPa3MepPOB MAarHUTHOW pPaMKu Wt
MOryT ObITb onpefeneHbl camyMm paauontodutTenem
ncxons U3 ero NpakTU4ecknx TpeboBaHui.

Mepepalolwme MarHUTHbIE paMO4Hble aHTEHHbI
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NponyckaHWsi CO CTOPOHbI NETNN CBA3U, MO YPOBHIO
NMONOBMHHOM MOLWHOCTU (-3-aB) AN MarHuTHbIX
paMO4HbIX aHTeHH pguanasoHa 70- 100-Mly
Haxogunacb B npegenax 1- 2-Mlu, Ana aHTeHH
avanasoHa 120- 150-MIl"y Haxogunack B npegenax 2-
5-Ml'y, Ha Oonee BbICOKMX 4YacToTax noroca
nponyckaHusa Bo3pactana. [pyn atom Obina oT4eTNMBO
BMOHA HECMMMETPUYHOCTb MOSIOChbl  MPOMYyCKaHWs
MarHUTHOW aHTEHHbI, NOSIOTNA CKaT B CTOPOHY HU3KUX
4acTOT, KPYTOW CKaT B CTOPOHY BbICOKMX YacToT. [pun
namepeHnn nonocsbl nponyckaHus CUCTEMBI
COCTOSALLEN U3 MAarHUTHOM aHTEHHbI C CornacyloLwumMm
uensamMm (KaTywka W NepeMeHHbIn KOoHAeHcaTop)
oKasanocb BO3MOXHbIM Kak paclimpuTb nonocy
nponycKaHusi cUcTeMbl, Tak 1 cy3ntb ee. OgHako, Bce
3TO OYEeHb MHAMBUAYANBLHO ANS K&aXA0ro KOHKPETHOro
3K3eMnnsapa MarHUTHON pamKu.

FpuropoB WU. H. (RK3ZK)
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CropoHa paMKd
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MeyvaTHeIA NpoBOOHAK
MATHHTHOR AHTEHH,
anuMHa nposogHuka 0,1,
WHPHHA 5 MHAMKMETROR

~

CornacoBaHMe MarHUTHbIX PAaMO4YHbIX aHTEHH
AnanasoHa YKB ansa pa6oTbl Ha nepeaavy

':'I'DFK}H’H neTnd CEAZH

DoNLra NOPpasaHa Ha
KEAAPATHEN pazMepamMi
525 munnumMmeTpoR

Metna
CHAIW

PucyHok 51

PucyHok 51 «[leyaTHbin» KOHOEHCATOP HACTPOWMKM 3KCMEPUMEHTaNbHON MarHUTHOM PaMOYHOM aHTeHHbl YKB

CornacoBaHMe MarHMTHbIX PaMOY4HbIX
aHTeHH agmana3oHa YKB gna pabotbl Ha
nepegady

MHon  ObiMM  NpoBeAdeHbl  SKCMEPUMEHTbI MO
MCMOJb30BaHM0 «ne4vaTHbix» YKB aHTeHH B KadyecTBe
nepeaaroLmx. OpHako, B 3TOM cornacoBaTb C
KoakcuanbHbIM Kabenem «neyvyaTHyl» MarHUTHYH

PaMOYHYl0 aHTEeHHY Mpu MOMOLUM PacCMOSOXEHHOW
c3agn «nedvyaTHOM» METNN, OKa3anocb Ha MnpakTuke
3aTpyaHuTEnbHO. [103TOMY ANA NOAKMIOYEHMS pPaMKu
K nepegatymky 6bin BbIBpaH Knaccudeckuin cnocob
CornacoBaHus MarHMTHOM pamMKu, Npy MOMOLLM NETNMH,
BbINOSIHEHHOW M3 KOaKCcuarnbHOro kabens co CHsSToWn
onneTkon. Bua aToro cornacoBaHus nokasaH Ha puc.
52. PaccmoTtpum Bonee nogpobHO KOHCTPYKLMIO 3TOrO
BMOa cornacoBaHusd. Netna ces3u 1 pacnonaranacb
CO CTOPOHbI MarHUTHoOW pamku 2. OnuHa dugepa 3
nepefawLLen aHTeHHbl, OT MEeTNM CBA3M OO0 KOHUuA
pa3bema Obiria paBHa 8 caHTMMeTpoB. B nevatHon
nnate, Ha KOTOpPOMW pacnonaranacb aHTeHHa, Obinu
npoAenaHbl HECKONbKO OTBEPCTUM 4, Yyepes3 KoTopble
npy NOMOLLM HUTOK 5 neTnsa csa3u Obina npukpenneHa
K neyatHon nnate. KoakcmanbHbi kabenb Obin
NpUKpenneH K nnaTe aHTEHHbI NPU NOMOLLKX XOMyTa 6.
MpakTuka nokasana, yTO BbICOKOYACTOTHbIN
Jpoccenb, BbIMOMHEHHbIW B BUAe (heppUTOBbLIX KOMeLl
HaZdeTbIX Ha 060MOYKY KOoakcmanbHOro Kaberns, B aTown
aHTEHHE MOXHO He MCnonb3oBaTb. XOTA M Bpeda oT
€ro nNpumMeHeHus He byger...

MepBoHa4anbHO NEPUMETP MNETNMN CBA3M COCTaBMAN
1/3 oT nepumeTpa MarHUTHOM pamku. CornacoBaHus
aHTEeHHbl OCYLLEeCTBNANOChL MNMpu nNOMOLWN M3MEHEeHUA
nepumMmeTpa netnun CBA3N. ﬂ,]‘lﬂ 3TOr0 aHTeHHa
noakmnoyvanacb HeNOCPeACTBEHHO K MarnorabaputHomn
NnepeHOCHON paanoCTaHUUN, BKIIOYEHHON B PEXNM

I'Iepe,qalou.wle MarHUTHble PpaMO4Hbl€ aHTeHHbI
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Manon mMowHocTn. CornacoBaHune OCyLLeCTBIANOCb
Nno MHOMKATOPY HanpsAXXeHHOCTU 3NEeKTPOMarHMTHOro
nons.

Cropona pasMeweHMA MarHWTHOR
PAMOYHOH AHTEHHE

Konpgencarop
NepeMeHHOR eMECCTH 2- 30-nd,
YETAHOBNEHHKIA Ha nmaTe

N

3

PucyHnox 52 v

PucyHok 52 [letnsa cBsis3n B 3KCNEpUMEHTasrIbHON
nepegarowien MarHMTHOM pamodHon aHTeHHe YKB
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lNonoca nponyckaHus  TwWaTenbHO HACTPOEHHOM
MarHUTHOW aHTeHHbl Ha Auanas3oHe 144-Mlu Obina
paBHa npumepHo 800-kly. [llonoca nponyckaHus
MarHMTHOM pamMOYHOM aHTEeHHbl onpegensnacbk Mo

YPOBHKO CHUXEHNA YPOBHA HanNpAXXeHHOCTU
ANEeKTpoMarHMTHoOro nons, cosgaBaemoro aTomn
aHTeHHOW, B ABa pa3a OTHOCUTEJIbHO LI,EHTpa.I'IbHOﬁ
4acCTOThbl pa6OTbI aHTEeHHbI. Ons namepeHund
HanpsAa>XeHHOCTn ANEeKTpoOMarHMTHOro nonsa
MncnoJyib3oBaJinCb camMopelibHble I'Ipl/l60pbl,

BbIMOJIHEHHbIE COrJf1laCcHO CxemaMm, npuneBeaeHHbIM B

nutepatype [8].
Bbino  oyeHb  wMHTepecHo nposepuTb  paboty
MarHUTHOW aHTEeHHbl «B HaType». [lporpamma

MMANA nossonuna npeanonoXuTtb, YTO YyCUMeHue
a@HTEeHHbI, NOKa3aHHON Ha puc. 52, MOXeT HaxoanTbCs
B npegenax -5- 7-dBi. WcnbiTaHus  aTomn
nepegaroLen MarHUTHOW aHTEHHbI Nokasanwu, 4YTo, Ha
OTKPbITOM MECTHOCTM ee paboTa Obina npMMepHo
3KBMBAmNeHTHa paboTe wWTaTHOW BWUTOW aHTEHHE
nmetoLen umanyeckyto onuHy pasHyto 1/8A. KoHeuHo,
M3 3TOr0 Hemnb3s  CKasaTb, LWTaTHasd LWTblpeBas
aHTEHHa MMeeT TaKoe HU3Koe yCuIleHue, NpocTo Ha
npakTuke, MO HEKOTOPbIM MPUYNHAM, obe atn
aHTeHHbl paboTalT oauHakoBo. [lpu npoBedeHuU
CBSA3EN M3 Xenes3obeTOHHbIX 30aHWN U BHYTPU HUX
MarHuTHasi aHTeHHa pabotana npakTnyeckm
OLMHAaKOBO CO LUTLIPEBOW aHTEHHOW AnunHOW B 1/4A.
McnbiTaHua npoBogunnce Ha gmuanasoHe 144-Mlu.

EmMECETE KOHOeHCaTopa

CornacoBaHue MarHUTHbIX PaMOYHbIX aHTeHH
Anana3soHa YKB ansa paboTbkl Ha nepeaavy

VMcnonb3oBaTb MarHUTHYO aHTEHHY, pPa3MELLEHHYH
HernocpeacTBEHHO Ha pasbeme paguocTaHuun, B
KayecTBe nepeparollen crnegyeT BeCbMa OCTOPOXHO,
TaKk, KaK Wu3-3a M3My4YeHUs CUIbHOW MarHUTHOWM
COCTaBMsLWEN OHa Npom3BoaANT 6onbLINEe HABOLKN HA
caM nepepaTyuk, YTO MOXET Bbi3BaTb BO3DYXAEHNE U
yxygLleHue paboTbl ero kKackagos.

Ona  paguonobuTtenen, >xenawwux  MNpoOBECTU
3KCMEPUMEHTDI c MarHUTHbIMMU pamMOYHbIMU
aHTeHHamun YKB gmanasoHa Ha puc. 53 npencrasneH
rpaduk  pe30oHaHCHOM  4acToTbl UM ycuneHue
KBagpaTHOMN MarHuTHOM paMO4YHOM  a@HTEHHHbI,
BbIMOMHEHHOW M3 MegHOro nposoga AnameTpom 2
MunaMMmeTpa W ONMHOM  CTOPOHbI  KBagpata 5
caHTumeTpoB. [lpeanonaraercs, 4TO0 A06POTHOCTB
KoHOeHcaTopa aHTeHHbl pasBHa 1000. Pwuc. 54
MoKasblBaeT KOHCTPYKUMIO 3TOW aHTEHHbl. JTOT
rpacpumk paccuntaH npu nomorum nporpammsl MMANA
N NpuBEOEH, Kak CMpaBOYHbIN, Tak, Kak mapameTpbl
peanbHOW MarHUTHOW PaMOYHOW aHTEHHbI, KOHEYHO,
OyayT oTnuyaTbCs OT NapaMeTpoB ee TeopeTMYECKM
paccyuMTaHHOM Mogenu. OTO CBHA3aHO C TeM, 4TO
HEBO3MOXHO Y4YeCTb BCE MOTepuM B TMOMOTHE W
aNemMeHTax pamKu, KOTOpble MPUBOASAT K CHUKEHMWIO
YCUNEHNS PAMOYHOW aHTeHHbI. [lapasuTHble eMKOCTU
NPUBOASAT K CHUXXEHUNIO PE30HAHCHOW YaCTOoThl paMKu.

pHEMIEM, YeuneHue pamis,
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W Yeunenwe pamks

Pucynox 53

PucyHok 53 MapameTpbl KBagpaTHON MarHUTHON PAMOYHOW aHTEHHbI CO CTOPOHON 5 CAHTUMETPOB

Mepepalowme MarHUTHbIe paMO4Hble aHTEHHbI
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KeagpatHan paMea,

BEINGNHEHA K3

NpoBOaa QHAMETROM 2 MUNNWMETRA,
ETOPOHA HBAOPATA 5 CAHTUMETDA

PucyHork 54
PucyHok 54 KeagpaTHas MarHutHas pamouHas
aHTeHHa YKB ananasoHa

Kak BuaHoO u3 3TOro rpacguvka, B 3aBUCUMOCTU OT
eMKOCTW  KOHAeHcaTopa, Takasa paMka MoXeT
obecneuntb paboTy B AmanasoHe 4YacToT oT 70 go
170-Mrlu.

ﬂepe.qalou.wle MarHUTHble paMO4Hbl€e aHTEeHHbI
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CornacoBaHue MarHUTHbIX PaMOYHbIX aHTeHH
Anana3soHa YKB ansa paboTbkl Ha nepeaavy

OKCNepUMEHTHI, npoBeAeHHbIe c peanbHo
BbIMOJTHEHHOW MOAENbI0 paMKu, MOATBEPAUNN 3TO
npegnonoxexHve. [lns cornacoBaHns 3TON MarHUTHON
aHTEHHbI UcMnornb3oBanach NeTNs cBA3N.

AHTEHHa, HECMOTPSI Ha Marioe YCUrieHne Ha HWKHUX
yactoTax paboTbl, obecneunna Tam BecbMa
Ka4yeCTBEHHbI NpUeM TeNeBUOEHUS U BellaTenbHbIX
paanoCcTaHUmN. Bbiwe 190-Mly  peanbHasd
MarHWTHasl pamka, M3- 3a MpPUCYTCTBMA MapasvTHbIX
eMKOCTel, Yyxe He paboTana, XOTsi TeopeTMdecKu
pamka MOXeT ObITb HACTPOEHa ropasao BbiLLE. ..

[ns cornacoBaHus 3TOM paMKM C KOaKCHasibHbIM
K86€J‘IeM MOXHO NCcnonb3oBaTb BCe BUAbI
cornacoBaHud, onucaHHble Bbile, 3TO cornacoBaHne
I'IpI/I nomMmown netnn CB43M, raMmmMma win omMmera

cornacoBaHue, cornacosaHue co CTOPOHI
KOHZeHcaTopa HACTPOWMKN paMKK.
Y0ayu e akcnepumeHmax Cc Ma2HUMHbLIMU

paMoYHbIMU aHmeHHamu! 73!

Poccusi, benzopood, 14 aszycma 2004e.

Fpuropos WU. H. (RK3ZK)

65


http://www.antentop.bel.ru/
http://www.antentop.boom.ru/

INnTepatypa

1. Hart, Ted, W5QJR. The Loop. Small high efficiency
antennas.- Printed in the USA by Sage- American
Co. ISBN 1-877992- 75-5

2. Tpuropoe W. H. T[lpakTuyeckne KOHCTPyKLUU
aHTeHH. — M.: IMK, 2000. ISBN 5- 89818- 061- 3

3. http://www.amaloop.com/

4. http://www.ciromaxxoni.com/

5. boea H.T., Pe3HukoB I.6. AHTEHHbI 1 ycTponcTBa
CBU.- Kues: Buwa wkona, 1982

6. http://www.gsl.net/dI2kg

7. 'puropoB U. H. AHTeHHbI. [opoacKkne KOHCTPYKLNN.
— M.: N PagmnoCodT, 2003. ISBN 5- 93037- 109-1

8. TpuropoB W. H. AHTeHHbl. HacTtpoinka u
cornacoaHue. — M.: UM PaguoCodt, 2002. ISBN 5-
93037- 087-7

9. Patterson K. “Down-to-Earth Army Antennas”,
Electronics, August 21, 1967, pp. 11- 114,

I'Iepe.qalou.wle MarHnTHble paMOY4Hble aHTEeHHbI

http://www.antentop.bel.ru/  mirror: www.antentop.boom.ru

Nntepatypa

10. BeketoB W. B., 3enbauH W. J1., MNMbx N. B. KB -
a@HTeHHbl —3.- XapbkoB, 1994,

11. BuHorpagos 0. [luckoBas aHTeHHa B AvanasoHe
27 My // Paguwo Ne 2, 1997r., c. 70.

12. Rockey C. F. (W9SCH). The rockloop. G-QRP-C
Antenna Handbook. — First edition. — 1992. — P. 132.

13. TpuropoB WN. H. TpaHcdhopmaTopHoe nuTaHue
MarHuTHbIX pamok //PaguokoHcTpykTop Ne 2, 2000r.,
c.15-17.

14. Kazakevich Yuri, EW6BN. Hula - Hoop Magnetic
Loop // Antentop Ne 1, 2003, pp.30- 32.
http://www.antentop.bel.ru/

15. Tpuropos N. H. MarHutHas aHTeHHa C
WHOYKTUBHOM HacTpovikon //PagunokoHcTpykTop Ne 8,
2000r., ¢.9-10.

16. puropoe W. H. AHTEHHbl Ha nobutensckme
AvnanasoHbl //PagnokoHcTpykTop Ne 5, 2000r., c. 4- 6.

Fpuropos WU. H. (RK3ZK)

66


http://www.amaloop.com/
http://www.ciromaxxoni.com/
http://www.qsl.net/dl2kq
http://www.antentop.bel.ru/
http://www.antentop.bel.ru/
http://www.antentop.boom.ru/

KHWXXHbIe UHTEePHeT- Mara3uvHbl
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