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BliIHaxig Hane>KliITb go ranY3i pagioTexHiKliI, a caMe go SliIMipIOSaHHs:laHTeHHo"i cKIlagoso"i eepeKTliIsHo"i
nosepxHi p03cilOSaHHs:l aHTeH Ta pewiTOK, i MO>Ke6yTliI BliIKoplilCTaHliI~ B pagioeneKTpOHHliIX 3ac06ax
pi3HOro np1il3HayeHHs:l, 30KpeMa B pagionOKaL.1i·i, pagioHasiraL.1i"i, pagioacTpoHoMiL
CliIcTeMa gns:l Henps:lMOrO S1iI3Ha4eHHs:l aHTeHHo"i cKIlagoBo"i eepeKTliIsHo"i nosepxHi p03cilOBaHHs:l
anepTypHliIx aHTeH MicTliITb SliIMiplOsa4 KoeepiL.1ieHTaCTOs:l40"ixSliIni 3a HanpyrolO, HanpasneHi ogHa Ha
OgHy nepegaBanbHY Ta gocnig>KysaHy aHTeHliI. Ao gocnig>KysaHo"i aHTeHliI nigKIl104eHi y3rog>KeHe
HaSaHTa>KeHHs:lTa eTanoHHliI~ sig61i1say. BsegeHi nocnigoBHo 3'egHaHi Ta nigKIl104eHi go SlilMiplOsa4a
KoeepiL.1ieHTaCTOs:l4o"ixSlilni 3a HanpyrolO SliICOKOT04HliI~ YaCTOTOMip, nOns:lp1il3aL.1i~HliI~aTeHlOaTop,
HeCliIMeTp1il4HliI~ nogsi~HliI~ Tpi~HliIK, geTeKTOpHa ceKL.1is:lTa SlilMiplOsanbHliI~ nigcliInlOsa4. nepwlil~ Ta
gpyrlil~ slilxoglil HecliIMeTp1il4Horo nogsi~Horo Tpi~HliIKa 3'egHaHi signosigHo 3i 3pa3KoslilM PYXOMliIM
HaSaHTa>KeHHs:lMTa nepegasanbHolO aHTeHOIO.
TexHi4HliI~ pe3ynbTaT: cynese 3MeHWeHHs:l nox1iI6KliI SlilMipIOSaHHs:laHTeHHo"i cKIlagoso'i eepeKTliIsHo"i
nosepxHi p03cilOSaHHs:l anepTypHliIx aHTeH.

No
l""-anan
<0o,...



,------.
, 9 :
I ,-r----

~



BVlHaxiA HaIle>KVlTb AO raIlY3i paAioTeXHiKVl, a caMe AO SVl3HayeHH51 e¢eKTVlSHo"i nosepxHi
p03ci1OSaHH51 (Enp) aHTeH Ta pewiTOK, i MO>Ke6yTVl SVlKopVlCTaHVl~S paAioeIleKTpOHHVlX 3aco6ax
pi3HOro npVl3HayeHH51, 30KpeMa S paAioIloKalli"i, paAioHasiralli"i, paAioaCTpOHOMiL

BiAOMO [1], l.LIO npVl naAiHHi Ha nosepxHIO p03KPVlSY aHTeHVl nIlocKo"i eIleKTpOMarHiTHo"i XSVlIli

5 p03ci51Ha HelO eHepri51 Mae Asi CKIlaAosi: aHTeHHy i CTpyKTypHy. AHTeHHa CKIlaAosa 06yMosIleHa

siA6Vln51M HaseAeHVlX CTpyMis siA 3aTVlCKaYis, HaSaHTa>KeHH51 a60 iHWVlX HeOAHopiAHOCTe~ y
aHTeHHo-¢iAepHoMy TpaKTi. CTpyKTypHa CKIlaAosa 06yMosIleHa snIlVlSOM AVl¢paKlli"i
eIleKTpOMarHiTHVlX XSVlIlb Ha eIleMeHTax KOHCTpyKlli"iaHTeHVl.

TpaAVllli~Hi MeTOAVl OlliHKVl xapaKTepVlCTVlK p03ci51HH51 aHTeHVl opieHTosaHO Ha SVlMipIOSaHH51
10 iHTerpaIlbHo"i Enp aHTeHVl i He A03S0Il51IOTb P03AiIl51TVl SHeCOK aHTeHHo"i i CTpyKTypHO"i CKIlaAOSVlX.

ICHylOTb cnelliaIlbHi MeTOAVl OlliHKVl AVl¢epeHlliaIlbHVlX xapaKTepVlCTVlK Enp aHTeH 3 MeTOIO
SVlAiIleHH51 aHTeHHo"i i CTpyKTypHO"i CKIlaAOSVlX, l.LI0 e AOCTaTHbO CKIlaAHVlMVl y TeXHiYHi~ peaIli3alli"i
AIl51 SVlMipIOSaHH51y WVlPOKi~CMy3i yaCTOT.

5iIlbW npOCTOIO i Ha~6iIlbW 6IlVl3bKOlO 3a cynesVlMVl 03HaKaMVl AO SVlHaXOAY e siAOMa
15 SVlMiplOsaIlbHa yCTaHosKa AIl51 Henp51Moro SVl3HayeHH51aHTeHHo"i CKIlaAoso"i Enp anepTypHVlx aHTeH,

l.LI0npVl~H51Ta3a Ha~6IlVl>KYVl~aHaIlor (npOTOTVln) sVlHaxoAY [2, c. 61, ¢ir. 1].
KOHCTpyKlli51 npoToTVlny, 5lK i KOHCTpyKlli51 sVlHaxoAY, MicTVlTb SVlMiplOSay Koe¢illieHTa CT051Yo"i

XSVlIli 3a HanpyrolO (KCXH), HanpasIleHi OAHa Ha OAHy nepeAasaIlbHy aHTeHy Ta AOCIliA>KysaHy
aHTeHy, AO 5lKo"iniAKIlIOYeHVl~ eTaIloHHVl~ siA6VlSaY, Y3roA>KeHe HaSaHTa>KeHH51.

20 AIle Ha siAMiHy siA KOHCTpyKlli"i sVlHaxOAY, KOHCTpyKlli51 npoToTVlny MicTVlTb He 0AVlH, a Asa
SVlMiplOSaYi KCXH. OAVlH 3 HVlX 6e3nocepeAHbO 3'eAHaHVl~ 3 nepeAasaIlbHOIO aHTeHOIO, a iHWVl~
SKIlIOYeHVl~ Mi>KAOCIliA>KysaHolO aHTeHOIO Ta Y3roA>KeHVlMHaSaHTa>KeHH51M.

BHaCIliAOK TOro, l.LIOiCHylOYi SVlMiplOSaYi KCXH MalOTb HVl3bKYTOYHiCTb SVlMipIOSaHH51KCXH, a
TaKO>K3a AonoMorolO s6YAosaHoro YaCTOTOMipa SVl3HayalOTb yacTofy CVlrHaIlY 3 seIlVlKOIO noxVl6KOlO,

25 lle npVl3soAVlTb AO KiHlleso"i noxVl6KVl SVl3HayeHH51 aHTeHHo"i cKIlaAoso'i Enp anepTypHVlx aHTeH y
npoToTVlni 6iIlbwe, Hi>K15-25 %.

TaKVlM YVlHOM, HeAoIliKoM KOHCTpyKlli"i npoToTVlny e seIlVlKa noxVl6Ka SVl3HayeHH51 aHTeHHo"i
cKIlaAoso"i Enp anepTypHVlx aHTeH.

B OCHOSy sVlHaxoAY nOCTaSIleHO 3aAayy SAocKoHaIleHH51 SVlMiplOsaIlbHo"i yCTaHosKVl AIl51
30 Henp51MOrO SVl3HayeHH51aHTeHHo"i CKIlaAoso"i Enp anepTypHVlx aHTeH, l.LIOMicTVlTb SVlMiplOSay KCXH,

HanpaSIleHi oAHa Ha OAHy nepeAasaIlbHy aHTeHy Ta AOCIliA>KysaHy aHTeHy, AO 5lKO"iniAKIlIOYeHVl~
eTaIloHHVl~ siA6VlSaY, Y3roA>KeHe HaSaHTa>KeHH51, WIl51XOM niAKi'llOyeHH51 AO SVlXOAY KCXH
nocIliAOSHO 3'eAHaHVlX SVlCOKOTOYHOroYaCTOTOMipa, nOIl51pVl3alli~Horo aTeHlOaTopa, HeCVlMeTpVlYHoro
nOAsi~HOro Tpi~HVlKa, AeTeKTOpHo"i ceKlli"i Ta SVlMiplOsaIlbHoro niACVlIlIOSaya, npVlYOMY nepwVl~ Ta

35 APyrVl~ SVlXOAVlHecVlMeTpVlYHoro nOAsi~Horo Tpi~HVlKa 3'eAHaHi siAnosiAHO 3i 3pa3KosVlM PYXOMVlM
HaSaHTa>KeHH51MTa nepeAasaIlbHolO aHTeHolO, l.LIo6 3a6e3neYVlTVl cynese 3MeHWeHH51 noxVl6KVl
SVl3HayeHH51aHTeHHo"i CKIlaAoso"i Enp anepTypHVlx aHTeH.

nOcTasIleHa 3aAaya sVlpiwyeTbC51 TaKVlMYVlHOM.

KOHCTpyKlli51 3a sVlHaxoAoM MicTVlTb IlVlwe 0AVlH SVlMiplOSay KCXH, 5lKVl~ niAKIlIOYeHVl~ AO
40 nepeAasaIlbHo"i aHTeHVl Yepe3 SVlCOKOTOYHVl~YaCTOTOMip, nOIl51pVl3alli~HVl~ aTeHlOaTOp Ta MOCTOSy

cxeMy Ha oCHosi HecVlMeTpVlYHOrO nOAsi~HOro Tpi~HVlKa. 3aSA51KVl TOMy, l.LI0 HeCVlMeTpVlYHVl~
nOAsi~HVl~ Tpi~HVlK He nOTpe6ye cVlMeTpysaHH51 y CMy3i YaCTOT, piSHicTb nOKa3HVlKis SVlMiplOsaIlbHoro
niACVlIlIOSaya 6YAe CsiAYVlTVl npo piSHicTb nOSHVlX onopis SVlMiplOsaIlbHoro i 3pa3Kosoro pyXOMOro
HaBaHTa>KeHH51He3aIle>KHO siA cTyneHIO Hey3roA>KeHOCTi HeCVlMeTpVlYHoro nOAsi~HOro Tpi~HVlKa. We

45 3a6e3neyye 3HaYHe niASVll.LleHH51TOYHOCTi SVlMipIOSaHH51KCXH i SVl3HayeHH51 yaCTOTVl cVlrHaIlY, a
OT>Ke, i cynese 3MeHWeHH51 noxVl6KVl SVl3HayeHH51aHTeHHo"i cKIlaAoso"i Enp anepTypHVlx aHTeH S

lliIlOMy.
TaKVlM YVlHOM, 3anponoHosaHa KOHCTpyKlli51 sVlHaxoAY A03S0Il5l.e cyneso 3MeHWVlTVl noxVl6Ky

SVl3HayeHH51aHTeHHo"i cKIlaAoso"i Enp anepTypHVlx aHTeH.

50 CYTb sVlHaxoAY n051CHlOeTbC51KpeCIleHH51M, Ae 306pa>KeHO cVlcTeMY AIl51 Henp51Moro SVl3HayeHH51
aHTeHHo"i cKIlaAoso"i Enp anepTypHVlx aHTeH.

CVlcTeMa AIl51 Henp51Moro SVl3HayeHH51 aHTeHHo"i cKIlaAoso"i Enp anepTypHVlx aHTeH MicTVlTb
nocIliAOSHO 3'eAHaHi SVlMiplOSay 1 KCXH, SVlCOKOTOYHVl~YaCTOTOMip 2, nOIl51pVl3alli~HVl~ aTeHlOaTop
3, HecVlMeTpVlYHVl~ nOAsi~HVl~ Tpi~HVlK 4, AeTeKTOpHy ceKllilO 10, SVlMiplOsaIlbHVl~ niACVlIlIOSay 11.

55 nepwVl~ I Ta APyrVl~ II SVlXOAVl HecVlMeTpVlYHoro nOAsiVlHoro Tpi~HVlKa 4 3'eAHaHi siAnosiAHo 3i
3pa3KosVlM PYXOMVlMHaSaHTa>KeHH51M5 Ta nepeAasaIlbHolO aHTeHOIO 6. nepeAasaIlbHa aHTeHa 6 Ta
AOCIliA>KysaHa aHTeHa 7 HanpasIleHi OAHa Ha OAHY. ,Qo AOCIliA>KysaHo"i aHTeHVl 7 niAKIllOyeHi
Y3roA>KeHe HaSaHTa>KeHH518 Ta eTaIlOHHVl~ siA6VlSaY 9.

CVlcTeMY All 51 Henp51MOrO SVl3HayeHH51 aHTeHHo"i cKIlaAoso"i Enp anepTypHVlx aHTeH
60 SVlKOPVlCTOSYIOTbTaKVlMYVlHOM.



Cli1rHan 3 reHepaTopa, llIo B6ygoBaHIi1V1 y BIi1MiplOBay 1 KCXH, Hagxogli1Tb Ha Bxig BIi1CoKoToYHoro
YaCToToMipa 2, npoxogli1Tb Yepe3 non51pIi13a~iVlHIi1V1 aTeHlOaTop 3 i noTpann51€ Ha Bxig H
HeCIi1MeTpli1YHoro nogBiVlHoro TpiVlHIi1Ka 4. Y Hecli1MeTpli1YHoMY nogBiVlHoMy TpiVlHIi1KY4 ~eVl Cli1rHan
ginli1TbC51 Mi)f( nepWIi1M BIi1XogoM I Ta gpyrli1M BIi1XogoM II. nepwli1V1 Bli1xig I HaBaHTa)f(eHIi1V1Ha 3pa3KoBe

5 pyxoMe HaBaHTa)f(eHH51 5, a gpyrli1V1 Bli1xig II - Ha nepegaBanbHY aHTeHy 6, 5lKa Bli1npoMiHIO€ Cli1rHan B
Hanp51Mi gocnig)f(yBaHof aHTeHIi1 7. Ao nneya E HeCIi1MeTpli1YHoro nogBiVlHoro TpiVlHIi1Ka4 nigKnlOyeHa
geTeKTopHa ceK~i51 10 i BIi1MiplOBanbHIi1V1 nigcli1nlOBay 11. PerynlOlOYIi1 Koeepi~i€HT Big61i1TT51
3pa3KoBoro pyxoMoro HaBaHTa)f(eHH51 5, ogep)f(ylOTb HynboBi noKa3HIi1KIi1 BIi1MiplOBanbHoro
nigcli1nlOBaya 11. npli1 ~boMY cyMa XBli1nb, llIo Hagxogli1Tb y nneye E HeCIi1MeTpli1YHoro nogBiVlHoro

10 TpiVlHIi1Ka4, 3a paxyHoK aCIi1MeTpif Ta Big61i1TT51B H~oMY, i Ha Vloro epnaH~51X Te)f( gopiBHIO€ HynlO.
CnoyaTKY Ha Mic~i gocnig)f(yBaHof aHTeHIi1 7 Po3MilllYlOTb eTanoHHIi1V1 Big61i1Bay 9 3 BigoMIi1M

3HayeHH51M aHTeHHof cKnagoBof Enp i BIi1MiplOBayeM 1 KCXH BIi1MiplOlOTb BignoBigHY Benli1YIi1HY
KCXH Ha pi3HIi1X yaCToTax cli1rHany. Aani 3aMicTb eTanoHHoro Big61i1Baya 9 BCTaHOBnlOlOTb
gocnig)f(yBaHy aHTeHy 7 i BIi1MiplOlOTb fl KCXH. BIi1KoPIi1CToBYIOYIi1nacnopTHe 3HayeHH51 Koeepi~i€HTa

15 nigcli1neHH51 gocnig)f(yBaHof aHTeHIi1 7 i BTpaTIi1 y TpaKTi, BIi13HayalOTb Benli1YIi1HYaHTeHHof cKnagoBof
oa Enp ~i€f aHTeHIi1 3a BIi1pa30M [2]:

G
2 A21K -11O"a = _A_ CT.~ cos8m . v· 11
41t Kcu +1

ge: GA - Koeepi~i€HT nigcli1neHH51 gocnig)f(yBaHof aHTeHIi1 7;
A - gOB)f(li1Ha xBli1ni y nOBiTpi;

20 Kcu - Koeepi~i€HT CT051yof xBli1ni 3a HanpyrolO;
8T - KyT Mi)f( eneKTpli1YHolO BicCIO gocnig)f(yBaHo"l aHTeHIi1 7 i Hanp51MoM Ha ~IO aHTeHy (KyT

cnoCTepe)f(eHH51);
v - Koeepi~i€HT BIi1KopIi1CTaHH51nOBepxHi gocnig)f(yBaHof aHTeHIi1 7;
'1 - Koeepi~i€HT BTpaT y TpaKTi.

25 npoBegeHi gocnig)f(eHH51 3anponOHOBaHof CIi1CTeMIi1gn51 BIi1MipIOBaHH51aHTeHHof CKnagoBof Enp
pynopHli1x aHTeH. npli1 ~boMY Koeepi~i€HT nigcli1neHH51 gocnig)f(yBaHof aHTeHIi1 7 gopiBHIOBaB GA=15-25
g5; KCXH gopiBHIOBaB KCT.~=1,6-2,6; Koeepi~i€HT BTpaT y TpaKTi gopiBHIOBaB '1=0,5-1,0 g5. Y
giana30Hi 8-12 rr~aHTeHHa CKnagoBa Enp CTaHoBli1na 8-12 M2 3 noXIi16KolO BIi1MiplOBaHb 4-5 %.

TaKIi1M YIi1HoM, 3anponoHoBaHa CIi1CTeMa 3a6e3neyy€ cYTT€Be 3MeHWeHH51 nOXIi16KIi1BIi1MipIOBaHH51
30 aHTeHHof CKnagoBof Enp anepTypHli1x aHTeH.
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CIi1CTeMa gn51 Henp51Moro BIi13HayeHH51 aHTeHHo"l cKnagoBof eepeKTIi1BHof nOBepxHi p03ci1OBaHH51
40 anepTypHli1x aHTeH, llIo MicTIi1Tb BIi1MiplOBay (1) Koeepi~i€HTa CT051yof xBli1ni 3a HanpyrolO, HanpaBneHi

ogHa Ha ogHy nepegaBanbHy aHTeHy (6) Ta gocnig)f(yBaHy aHTeHy (7), go 5lKof nigKnlOyeHIi1V1
eTanoHHIi1V1 Big61i1Bay (9), Y3rog)f(eHe HaBaHTa)f(eHH51 (8), 5lKIi1V1BiApi3HSI&TbCSI TIi1M, llIo BBegeHi
nocnigoBHo 3'€gHaHi Ta nigKnlOyeHi go BIi1MiplOBaya (1) Koeepi~i€HTa CTo51yof xBli1ni 3a HanpyrolO
BIi1CoKoToYHIi1V1YaCToToMip (2), non51pIi13a~iVlHIi1V1aTeHlOaTop (3), HeCIi1MeTpIi1YHIi1V1nogBiVlHIi1V1TpiVlHIi1K

45 (4), geTeKTopHa ceK~i51 (10) Ta BIi1MiplOBanbHIi1V1nigcli1nlOBay (11), npli1yoMY nepwli1V1 Ta gpyrli1V1
BIi1Xogli1 HeCIi1MeTpli1YHoro nogBiVlHoro TpiVlHIi1Ka (4) 3'€gHaHi 3i 3pa3KoBIi1M PYXoMIi1M HaBaHTa)f(eHH51M
(5) Ta nepegaBanbHolO aHTeHOIO (6) BignoBigHo.


