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(57) PeepepaT:

WlI1pOKocMyroBa pynopHa aHTeHa Halle>KII1Tb .QO aHTeHHo"i TexHiKV1 Ta npll1CTpo"iB HBY. AHTeHa MiCTII1Tb

noclligoBHO BCTaHOBlleHi Bigpi30K nps:tMoKyTHOro XBl-1J1eBogy, KOpOTK03aMII1Ka4, KoaKCiallbHII1~

36yg>KyBa4, nipaMigallbHII1~ pynop. nocepegll1Hi gBOX npOTII111e>KHII1XCTiHOK Bigpi3Ka nps:tMOKYTHoro

xBII111eBogy Ta nipaMigallbHoro pynopa npopi3aHi gBi nps:tMOKYTHi gOBri ll.Iillll1HII1. Ao KO>KHo"i 3 HII1X

ClI1MeTpll14HO npll1egHaHi gBi nps:tMOKYTHi nllaCTII1HII1 TaKII1M 4l11HOM, 1l.I0 YTBOptOtOTb >KOll06 111, i 3'egHaHi

Mi>K c060tO 3a gonoMOrOtO p03nipoK. KoaKciallbHII1~ 36yg>KyBa4 p03TaWOBaHII1~ nocepegll1Hi wlI1poKo"i

CTiHKII1 Bigpi3Ka nps:tMOKYTHoro XBII111eBogy Ha BigcTaHi A% Big" KOpoTK03aMII1Ka4a, ge Ab - gOB>KII1Ha

XBII111i.TeXHi4HlI1M pe3YllbTaTOM e 36illbWeHHs:t WlI1pOKOCMyroBOCTi pynopHo"i aHTeHII1 B KillbKa pa3iB.



RT=pR (p-X)+R(p+X)_~.
(p_X)2+R2 p-X

OCKiIlbK~ P = ~R2 + X2, TO s~pa3 (9) 3aS>K,l:l~ AaE: AOAaTHe 3HayeHHfI sxiAHoro onopy Zex.

BeIl~Y~Ha l..\bOro onopy T~M 6iIlbwa, Y~M 6iIlbwa peaKT~sHicTb HaSaHTa>KeHHfI X. OCKiIlbK~ A.% -
TpaHc¢opMaTOp MaE:Ay>KeMaIlYAOS>K~Hy.liIoro W~pOKOCMyrosiCTb seIl~Ka.

5 ,lJ,>KepeIla iH¢OpMal..\i"l:
1. <1>paA~HA.3. AHTeHHo-¢~AepHble yCTpolilcTBa. M.: CSfl3b, 1977. - 440 c.
2. IOpos 10.51. TexHOIlOr~YeCKafi 3IleKTpOA~HaM~Ka: KOHCneKT IleKl..\~IiI. - neH~HrpaA: n3TV1,

1975.-170c.

W~pOKocMyrosa pynopHa aHTeHa, l1.\OMicT~Tb nocIliAoSHO sCTaHosIleHi siApi30K (1) npfiMoKYTHoro
xS~IlesoAY, KOpoTKo3aM~KaY (2), KoaKciaIlbH~1iI 36YA>KysaY (3), nipaMiAaIlbH~1iI pynop (4), f1Ka
BiApi3Hfl£TbCfl T~M, l1.\OnocepeA~Hi ASOX npOT~Ile>KH~X cTiHOK siApi3Ka (1) npfiMOKYTHoro xS~IlesoAY

15 Ta nipaMiAaIlbHoro pynopa (4) npopi3aHi Asi npfiMoKyTHi Aosri l1.\iIl~H~ (5) i (6), AO KO>KHo"(3 f1K~X
C~MeTp~YHO np~E:AHaHi Asi npfiMoKyTHi nIlaCT~H~ (7) TaK~M Y~HOM, l1.\O YTSOPlOlOTb >KOIlo6~, i
3'E:AHaHi Mi>K co6olO 3a AonoMorolO p03nipoK (8), a KoaKciaIlbH~1iI 36YA>KysaY (3) p03TawosaH~1iI

nocepeA~Hi W~POKO"lcTiHK~ siApi3Ka (1) npfiMoKYTHoro xS~IlesoAY.Ha siAcTaHi A.% O"b - AOS>K~Ha

xS~Ili) siA KOpoTKo3aM~KaYa (2).



BVlHaxi,Q Hane)f(VlTb ,QOranY3i pa,QiOTeXHiKVl, 30KpeMa ,QOpynopHVlx aHTeH HBl.I-,Qiana30Hy, i MO)f(e
6yTVl BVlKOpVlCTaHVlVl13 CVlCTeMaX 3B's:l3KY, MeTpOnori"" pa,Qio,QeepeKTOCKOnir i pa,QiOMOHiTopVlHry,
3a,Qa'-laX eneKTpOMarHiTHOr cyMicHOCTi, a TaKO)f( MO)f(e BVlKOPVlCTOBYBaTVlCs:IcaMOCTiVlHO.

HaVl6inbw 6nVl3bKOlO 3a CYTT€BVlMVl03HaKaMVl ,QOaHTeHVl-BVlHaxo,Qy € Bi,QOMa pynopHa aHTeHa [1,
5 C 244, pVlC. 13.5 6], l.LIOBVl6paHa s:lKnpoToTVln BVlHaxo,[ly.

AHTeHa-npoToTVln, s:lKi aHTeHa-BVlHaxi,Q" MicTVlTb nocni,QoBHo BCTaHoBneHi Bi,Qpi30K nps:lMoKyTHoro
xBVlneBo,Qy, KOpoTK03aMVlKa'-l, KoaKcianbHVlVl 36y,Q)f(yBa'-l, nipaMi,QanbHVlVl pynop.

Ane, Ha Bi,QMiHy Bi,QaHTeHVl-BVlHaxo,Qy, 13aHTeHi-npoToTVlni XBVlneBVl,QHe HaBaHTa)f(eHHs:I BVlKOHaHO
nVlwe y BVlrns:l,QiKOpoTK03aMVlKalO'-IOr cTiHKVl. BHacni,QoK ~bOro Bi,Q6VlTa XBVlns:l€ ,QOCVlTbBen VlKOIO,l.LI0

10 npVl3Bo,QVlTb ,Qo BenVlKVlX BTpaT i BY3bKO"'cMyrVl p060'-lVlX '-IaCTOT. CMyra p060'-lVlX '-IaCTOTTaKOr aHTeHVl
3a3BVl'-laVl BVl3Ha'-la€TbCs:I CMyrolO '-IaCTOT nps:lMoKyTHoro xBVlneBo,Qy i He nepe6inbwy€ 30-40 % [1, C
244].

TaKVlM '-IVlHOM,CYTT€BVlMHe,QoniKoM aHTeHVl-npoToTVlny € By3bKa cMyra p060'-lVlX '-IaCTOT.
B OCHOBy BVlHaxo,Qy nOCTaBneHa 3a,Qa'-la y,QocKoHaneHHs:I pynopHor aHTeHVl, l.LI0 MicTVlTb

15 nocni,QOBHO BCTaHoBneHi Bi,Qpi30K nps:lMoKyTHoro xBVlneBo,Qy, KOpoTK03aMVlKa'-l, KoaKcianbHVlVl
36y,Q)f(yBa'-l, nipaMi,QanbHVlVl pynop Wns:lXOM TOro, l.LI0 nocepe,QVlHi ,QBOXnpOTVlne)f(HVlX cTiHOK Bi,Qpi3Ka
nps:lMoKyTHoro xBVlneBo,Qy Ta nipaMi,QanbHoro pynopa npopi3aHi ,QBi nps:lMoKyTHi ,QoBri l.LIinVlHVl, ,Qo
KO)f(HOr 3 s:lKVlXCVlMeTpVl'-lHO npVl€,QHaHi ,QBi nps:lMoKyTHi nnaCTVlHVl TaKVlM '-IVlHOM, l.LIO yTBOplOlOTb
)f(On06Vl, i 3'€,QHaHi Mi)f( c06010 3a ,QonoMorolO p03nipOK, a KoaKcianbHVlVl 36y,Q)f(yBa'-l p03TaWOBaHVlVl

20 nocepe,QVlHi WVlpOKor CTiHKVl Bi,Qpi3Ka nps:lMOKYTHOro xBVlneBO,Qy Ha Bi,QCTaHi A,% Bi,Q

KOpOTK03aMVlKa'-la, ,Qe Ab ,QOB)f(VlHaXBVlni, l.LI06 3a6e3ne'-lVlTVl 36inbWeHHs:I cMyrVl p060'-lVlX '-IaCTOT.
nOCTaBneHa 3a,Qa'-la BVlpiwy€TbCs:I TaKVlM '-IVlHOM.
B3,QOB)f( yTBopeHVlx )f(on06iB OCHOBHa XBVlns:l H11 6y,Qe nowVlplOSaTVlCs:I MaVl)f(e TaK, s:lKBcepe,QVlHi

Bi,Qpi3Ka nps:lMoKyTHOro xBVlneBO,QY. npVl ~bOMY HenoKani30BaHi xBVlni WBVl,QKOBTpa'-laTVlMyTb eHeprilO,
25 BVlTiKalO'-IVl 3 yTBopeHVlX )f(on06iB '-Iepe3 nps:lMoKyTHi ,QoBri l.LIinVlHVl. OT)f(e, 3acTocyBaHHs:I )f(on06iB

,Q03BOns:l€36inbWVlTVl p060'-ly cMyry '-IaCTOTy KinbKa pa3iB 13O,QHOMO,QOBOMype)f(VlMi.
TaKVlM '-IVlHOM,aHTeHa-BVlHaxi,Q, l.LIOnponoHy€TbCs:I, Ma€ 3Ha'-lHO 6inbwy WVlpOKOCMyroBicTb.
CYTb BVlHaxo,Qy nOs:lCHIO€TbCs:IKpeCneHHs:lM, ,Qe 306pa)f(eHa WVlpOKocMyroBa pynopHa aHTeHa.
WVlpOKocMyroBa pynopHa aHTeHa MicTVlTb nocni,QOBHO BCTaHOBneHi Bi,Qpi30K 1 nps:lMoKyTHoro

30 xBVlneBo,Qy, KOpoTK03aMVlKa'-l 2, KoaKcianbHVlVl 36y,Q)f(yBa'-l 3, nipaMi,QanbHVlVl pynop 4. nOcepe,QVlHi
,QBOX npOTVlne)f(HVlX cTiHOK Bi,Qpi3Ka 1 nps:lMoKyTHoro xBVlneBo,Qy T.a nipaMi,QanbHoro pynopa 4
npopi3aHi ,QBi nps:lMoKyTHi ,QoBri l.LIinVlHVl5i 6. ,[\0 KO)f(HOr3 HVlXCVlMeTpVl'-lHOnpVl€,QHaHi ,QBi nps:lMoKyTHi
nnaCTVlHVl 7 TaKVlM '-IVlHOM, l.LI0 yTBOplOlOTb )f(on06, i 3'€,QHaHi Mi)f( c06010 3a ,QonoMorolO p03nipoK 8.
KoaKcianbHVlVl 36y,Q)f(yBa'-l 3 p03TawoBaHVlVl nocepe,QVlHi WVlpOKOr cTiHKVl Bi,Qpi3Ka 1 nps:lMoKyTHoro

35 xBVlneBo,Qy Ha Bi,QCTaHi A,% Bi,QKOpoTK03aMVlKa'-la 2.

WVlpoKocMyroBa pynopHa aHTeHa npa~lO€ TaKVlM '-IVlHOM.
Mi)f( ,QBOMa napanenbHVlMVl nps:lMoKYTHVlMVlnnaCTVlHaMVl 7, l.LIOp03TawoBaHi O,QHa Bi,Q O,QHOrHa

Bi,QcTaHi, MeHwiVl Hi)f( A,%, MO)f(YTb nowVlplOBaTVlCs:I H-, E- i T -xBVlni. O,QHaK, nnocKonapanenbHa

niHis:l He Ma€ BVl,QineHi Hanps:lMKVl nOWVlpeHHs:I XBVlni i TOMy He MO)f(e BVlKOPVlCTOBYBaTVlCs:I,Qns:l
40 p03nOBCIO,Q)f(eHHs:IeHepriL

3anponoHoBaHy aHTeHy MO)f(Ha p03rns:l,QaTVl s:lK)f(Ono6'i<oBVlVlXBVlneBi,Q nOnepe'-lHoro nepepi3y, l.LI0
nnaBHO 3MiHIO€TbCs:I. BVl60pOM WVlpVlHVl i rnVl6VlHVl )f(on06iB ,QoCs:lra€MO Toro, l.LIOOCHOBHa XBVlns:l H11
Bi,Qpi3Ka 1 nps:lMoKyTHoro xBVlneBo,Qy nOKani3Y€TbCs:I Mi)f( nps:lMoKYTHVlMVl nnaCTVlHaMVl 7, l.LIO
yTBOplOIOTb )f(on06, i 13 HbOMy. npVl ~bOMY xBVlni BVll.LlVlXTVlniB 3anVlWalOTbCs:I HenOKani30BaHVlMVl,

45 3aVlMalO'-IVl BeCb npocTip y Bi,Qpi3Ky 1 nps:lMoKyTHoro xBVlneBo,QY. OCHoBHa XBVlns:l H11 nOWVlplO€TbCs:I
B3,QOB)f( yTBOpeHVlX )f(on06iB MaVl)f(e TaK, s:lK i Bcepe,QVlHi Bi,Qpi3Ka 1 nps:lMoKyTHoro xBVlneBo,QY.
HenoKani30BaHi xBVlni WBVl,QKOBTpa'-lalOTb eHeprilO, "BVlTiKalO'-IVl" i3 )f(on06iB '-Iepe3 ,QBi nps:lMoKyTHi
,QoBri l.LIinVlHVl5 i 6.

,[\ns:l 36y,Q)f(eHHs:I aHTeHVl BVlKOPVlCTOBY€TbCs:IcTaH,QapTHVlVl KoaKcianbHVlVl 36y,Q)f(yBa'-l 3, s:lKVlVl

50 3a3BVl'-laVl p03TawoBY€TbCs:I Ha Bi,QCTaHi A,% Bi,QKOpoTK03aMVlKa'-la 2 111 i Ma€ p060'-ly cMyry '-IaCTOT,

l.LI0 ,QOpiBHIO€ CMy3i Bi,Qpi3Ka 1 nps:lMoKyTHoro xBVlneBo,QY.
,[\ns:l Y3ro,Q)f(eHHs:I KoaKcianbHoro 36y,Q)f(yBa'-la 3 3 nipaMi,QanbHVlM pynopoM 4 3acTocoBY€TbCs:I

TpaHcepopMaTop A,% y Bi,Qpi3Ky 1 nps:lMoKyTHoro xBVlneBo,QY.



TlKIJ.lO npeACTaSVlTVl siApi30K 1 np51MoKyTHoro xSVlnesoAY i nipaMiAanbHVliil pynop 4 y SVlrn51Ai
siApi3Kis Aosro"l niHi"l, TO sxiAHVliil onip KOaKCianbHoro 36YA>KysaYa 3 MO>KHaSVl3HaYVlTVl,SVlXOA51YVl3
sVlpa3Y [2]:

Z ZH + iptgke
ex = P. "

P + IZHtgke

Ae: p -XSVlnbOSVliil onip KoaKcianbHoro siApi3Ky 1 np51MoKyTHoro xSVlneSOAY;
ZH - onip HaSaHTa>KeHH51;
k - XSVlnbose YVlCnO;
e - AOS>KVlHasiApi3Ka 1 np51MoKyTHoro xSVlneSOAY.

10 BSa>KafOYVlonip HaSaHTa>KeHH51TaKVlM, IJ.lOCKnaAaeTbC51 3 aKTVlSHOrO R i peaKTVlSHoro X onopis,
3anVlWeMO:

Z _ R+i(X+ptgke)
ex - P .,

P - X tgke +IR tgke

,l],OMHO>KYfOYVlYVlCenbHVlK i 3HaMeHHVlK SVlpa3Y (3) Ha KOMnneKCHO-Cnp51>KeHe 3HayeHH51
3HaMeHHVlKa, siAOKpeMVlMO AiiilcHy yaCTVlHY siA Y51SHO"l:

Zex = p _R_(P_-_X_t_g_k_e)_+_(X_+_Pt_g_ke_)_R_tg_k_e+ ip _(X_+_p_tg_k_e)(p_-_X_t_g_ke_)-_R_
2

_t_g_k_e,
(p - X tgke? + (R tgke)2 (p - X tgke)2 + (R tgke)2

EiYAeMO wyKaTVl yMOSVl, npVl 5lKVlX S pe3ynbTaTi TpaHcepopMalli"l OTpVlMa€MO AiiilcHy SenVlYVlHY
onopy, An51 yoro npVlpisH51€MO y51SHyyaCTVlHY SVlpa3Y (4) AO Hyn51:

25 BVl6epeMO 3HayeHH51 XSVlnbosoro onopy p Y3roA>KYfOYOro TpaHCepOpMaTOpa, IJ.lO AOpiSHfO€
MOAynfO onopy HaSaHTa>KeHH51:

I lepenVlWeMO piSH51HH51(5) Y TaKoMy SVlrn51Ai:

30 ~2 _ (R2 + X2 )Jgke +pXl1- tg2keJ = O.
YMOSOfO OTpVlMaHH51AiiilcHOro 3HayeHH51 onopy 6YAe:

3siACVl OTpVlMa€MO 3HayeHH51 apryMeHTy TaHreHca
xSVlneSOAY:

ke=~'
4'

e=~=!::.
4·21t 8

niACTaSn51fOYVl OTpVlMaHe 3HayeHH51 AOS>KVlHVlsiApi3Ka 1 np51MoKyTHOro xSVlneSOAY Y SVlpa3Vl (4)
Ta (6), 3HaiilAeMO SenVlYVlHYTpaHcepopMosaHoro onopy RT:


