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1. HASBHAYEHUE U COCTAB AHTEHHOW CUCTEMBI PJIC

Anmennan cucmema (AC) (B o0mieM ciiydae BKIIOYACT MNPUEMHYIO U
Nepealoyl0 aHTeHHBI) U annapamypa npasieHus: ayuom. [IpemqHazHadeHpl ams
dbopMupOBaHUs AWArpaMM HAIPABICHHOCTH Ha Tiepeaady W MPUEM H yIPaBICHHS
UX TOJOXEHHEM B MpocTpaHcTBe. Kak mpaBmiio, K aHTEHHOW CHCTEME OTHOCST
BOJIHOBOJIHBIE TPAaKThl Mek1y AC IpUEMHUKOM U TIEpEAATIUKOM.

AnTeHHoi (oT mar. antenna — mauTa, pei) HA3BIBAETCS YCTPONCTBO AJIS
U3yYeHUs] WIM TpueMa paauoBoyH. llepemaromiass aHTeHHa TMpeoOpasyer
MOJBOAMMBIE K  HEW  DIEKTPOMarHUTHBIE  KOJeOaHUS B  HM3JIydacMble
DIIGKTPOMAarHUTHBIE BOJHBI, MPUEMHAas -  TpeodpazyeT Majaroliue Ha Hee
aJIeKTpOMarHuTHHIE BOJIHBI (DMB) B Konebanus, KOTOpPBIC 3aTeM BO3JCHCTBYIOT Ha
IPUEMHUK.

PaGorta anTeHHBbl OocHOBaHa Ha 3(dekre u3TyueHus - MNpeodOpa3oBaHUU
DHEPrUH TIEPEMEHHOTO TOKA BBHICOKON YacTOTHI, MPOTEKAOIIETO 10 MPOBOJHUKY, B

SHEPruIo pacrpoctpanstomuxcs IMB.
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OrpoMHBId JAMANa3oH JUIMH BOJH, MW3JIy4aeMbIX WIM [NPUHUMAEMBIX

COBPEMEHHBIMU aHTEHHaMH, U MHOTO0Opa3ue obyiacTeil MPUMEHEHHS 00YyCIOBUIH
OOJIBIIOE YUCIIO UX TUIIOB U KOHCTPYKIUH.

Opgna w3 r1HaBHBIX (QYHKIMI aHTEHHBI COCTOMT B (HOPMHUPOBAHUU
U3JIyYEHUSI C ONPEACIICHHbIMM XapaKTEpUCTHKAaMH, B IIEPBYI0 OYEpPEAb — C
3alanHoN JquarpamMmoi HampasieHHocTH (JH). 3agaua dopmupoBaHus y3K0ro
nyya JIH cBoautcs Kk GOpMUPOBAHMIO TIIOCKOTO (PPOHTA BOJHBI JIJISl U3ITydaeMOu
OMB. (@a3zoswiti ¢poum 604HbI ITO COBOKYITHOCTH TOUYEK IPOCTPAHCTBA, B
KOTOPBIX JaHHAs BOJIHA UMEET OJMHAKOBYIO ¢hazy.)

HarnsaHo nponsuitocTpupoBaTh 3TO YTBEPKIAECHUE MOXKHO, €CIIM CPABHUTH
JIBa BOJIHOBBIX MPOIECCA: BOJIHY Ha MOBEPXHOCTU BOJBI OT OPOIIEHHOI'O KaMHS —
«KpYTH Ha BOJe» M MpsAMYI0 NpuOoiiHyr0 BoiHY. Buaumbie Ha Boje rpeOemku
BOJIH 3TO M €CTh (pa30Bble PPOHTHI BOJIH. OYEBUIHO, UTO KPYT'H PacXOAsSIIUecs OT
KaMHsI O4€Hb OBICTPO 3aTyXaloT, a NnpsiMasi IpruOoHask BOJTHA MOYKET JABUTATHCS 1O
BOJIOEMY Ha OOJIbIIIOE PACCTOSIHUE U HE MOTEPSITh CBOEH BHICOTHI.

OObsicHEHUE PTOMY SIBIIEHUIO OUYE€Hb IIPOCTOE: €ClU MpeHeOpedb NOTePSIMHU
HHEPruy Ha TPEHHE TO 3aMac SHEPruM y BOJHBI OYyAET MOCTOSHHBIM, KPYroBas
BOJIHA ITOCTOSIHHO YBEJIMYMBAET CBOW pAJMYC WU pACIPENENsAs 3Ty KOHEYHYIO
HHEPTUIO Mo Bce Oonee NIMHHOMY (pOHTY ObIcTpo 3aTyxaeT. llpsamas npuboitHas
BOJIHA HE MEHSET JJIMHY CBOETO (PpOHTA, MOITOMY €€ 3arac dHEPrUuu OCTAHETCs
HEHU3MEHHBIM.

CoBepIlIeHHO aHAJIOTHYHBIM 00pa3oM BeneT cebs 1 OMB: ecnu (da3oBsiit
¢bpoHT chepuueckuil, TO U3TyuyeHUE HEHAINPaBICHHOE M OBICTPO pacCEeUBACTCS B
MPOCTPAHCTBE, €ciu (Pa30BbIil PPOHT IMIOCKUN MMEET MECTO Y3KOHAINPABIEHHOE
U3JIyYEHUE, BCSI DHEPTHsl KOTOPOrO COCPENOTOYEHA B OAHOM HAIIPABICHHHM — IIO
HOopManu K poHTty. IlpenenbHbIM cllydaeM Y3KOHAINpPABICHHOTO H3JIYYCHUS
SABJISACTCS Ja3ep.

B npocreiimmx aHTeHHaX TUIOCKUN (a30BbI GPOHT CO3AETCS C TTOMOIIIBIO
OTPaKalIIUX IMOBEpXHOCTEM — 3epkain. [loaTomMmy OHM Tak W Ha3bIBAlOTCS -

AHTCHHBI OTPAXKATCIBHOI'O THUIIA HWINW 3CPKAJIBHBIC AHTCHHBI. MNX OCHOBHBIMH
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DIIEMEHTaMH SIBJISIOTCS  00JydaTellb, KOTOPBIM TIOJBOAHWT BBICOKOYACTOTHYIO
DJIGKTPOMAarHUTHYIO DJHEPIHI0 OT TMepeJaTdyuka K aHTeHHe, U PedIeKTop
(otpaxkarens), ¢GOKYCHPYIOIIUM €€ B Y3KOHANpaBICHHBIA Jyd 3aJaHHOMN
KOH(UTypalnH.

OO6nyuyatenp momemaercss B (OKyce OTpaxkareis, B Ka4eCTBE KOTOPBIX
NPUMEHSAIOT Tapa0OMUYecKue WM CEerMEHTHO - Napa0oNuvecKhe IHIHHIPHI,
yceueHHbIe Mapaboyionabl BpalleHWs M APYrue aHaJOTHYHbIE MOBEPXHOCTH.
Haubonee pacmnpocTtpaHeHbl OJHO3EpKAIbHBIE aHTEHHBI, 00ydaeMble U3 (pokyca

niu GOKaIbHOM TUIOCKOCTH (puc. 1)

Puc.1 [IpuHumn neiicTBUs 3€pKaJIbHOW AaHTEHHBI

B PJIC neunMeTpoBOro U CaHTUMETPOBOI'O IMAINIA30HOB O0JIyyaTeseM vallle
BCETO SIBIISIETCS PYIIOP, KOTOPBIM OKaHYMBAETCS BOJIHOBO/I, B METPOBOM JUaIla30HE
JUISL 9TOTO MCHOJB3YIOTCS BUOPATOPBI, pa3Mepbl KOTOPBIX 3aBHUCAT OT JJIMHBI
TEHEPUPYEMOU CTAaHLIMEN BOJIHBI.

[Imomane IJIOCKOM aHTEHHBI WIIM ILIOLIAJb ITOBEPXHOCTH, OTPAHUYEHHOU
KPOMKOH OTpakareiisl 3€pKajJbHOW AHTEHHBI, HA3bIBACTCA PACKPHIBOM AHTCHHBI.
N3nydaromum packpblBOM WIM anepTypoll AaHTEHHbl HA3bIBACTCA ILIOLIAJb
MOBEPXHOCTH, Ha KOTOPOW TMOJ€ AHTEHHbI SBISETCS CHUH(A3HBIM, (OPMUPYS

MPAaKTUYCCKU IINIOCKHC BOJIHBI. Ona oTCTOHUT OT MMOBCPXHOCTU AHTCHHBI HaA



4
pacCTOsIHME B HECKOJIBKO JJIMH BOJIH U COM3MEPUMA C T€OMETPUYECKOM TUIOIIAIbIO
packpbiBa. MHaue ee Ha3bIBatOT 3 (HEKTUBHOMN IUIOIIAIBIO AHTEHHBI Sogg-

Jns moBbiieHust nanbHOCTU AecTBUs PJIC pa3smepbl aHTEHHBI CTPEMSITCS
BBHIOpaTh MAaKCHMAJIbHBIMH, HO KOHKpPETHasi €€ KOHQUTypalus OIpeaessieTcs
HAa3HAUYCHUEM JIOKaTOpa, €ro TaKTUKO-TEXHUYECKUMU XapaKTEPUCTUKAMU,
OCOOCHHOCTSIMU OOCBOTO MMPUMEHEHHS 1 YCIIOBUSMH SKCILTyaTallWU.

B o6mem cnydae, yeMm OoJbllle T€OMETPUYECKHUE pPa3Mepbl aHTEHHOTO
MOJIOTHA W 4YeM OOJbIle JIJIMH BOJH YKJIQABIBACTCS B €r0 CEYeHUHU, TeM Oojee
y3KOM, MpHU BCEX TMPOYUX PABHBIX YCIOBUSX, MOXET OBITh Juarpamma
HaMnpaBJICHHOCTH AHTCHHBI.

Ha npaktuke 3aBucumocts mmpunsl JIH oT oTHOCHUTENBHOrO pasmepa
AHTCHHBl XapakTepHa HE TOJBKO [Jis 3€pPKAIbHBIX AHTEHH, HO W MJId BCEX
ocTalbHbIX. [IpAMBIM CIIEICTBUEM OTOrO SBISIETCS 3aBUCUMOCTH JIMHEHWHBIX
pa3MepoB aHTEHH OT IMana3oHa JJIMH BOJH. JJis moy4yeHHs] OMHAKOBOW IIUPUHBI
JIH antenna PJIC ¢ nnuHo# BosiHbI 3 MeTpa nosmkHa ObITh B 10 pa3 Oosibiie, yeM
anTeHHa PJIC ¢ qiuHOM BOJIHBI 3 CAHTUMETDA.

HenoctaTkomM  3epkajdbHBIX ~ AQHTEHH  SABJSIETCS ~ HEOOXOAMMOCTH
MEXaHUUYeCKOTo (T.€. MEUICHHOTO) TepeMElIeHUs] aHTEHHBI JJid HU3MEHECHUS
HaMpaBJICHUS U3JTYUYCHUS.

Onnako pocT OOEBBIX BO3MOXKHOCTEH CPEACTB BO3YIIHOTO HaIaJCHUS
noTpebdoBasl COKpAIlleHHs] BPEMEHU NIEPEeHOca Jiyda ¢ OJHOM 1eiu Ha aApyryto. Jis
pelieHus 3Tou 3ajauu ObUTM pa3pabOTaHbl METOABI DJICKTPOHHOTO MEPEeMEIICHUS
Jy4a B MPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH AHTEHHBI.

CyTh 1OoA00HOTO yIpaBiCHUS 3aKIIOYACTCS B 3aMEHE OJIHOI'O MOIIHOTO
HMCTOYHHKA M3JIy4YeHUS (pymopa) MHOKECTBOM 3JIEMEHTAPHBIX
c1aOOHAMpABJICHHBIX  W3JydyaTesield, pacIOJOKEHHBIX HEMOCPEJICTBEHHO B
IJIOCKOCTH PACKpPhIBA AHTEHHBI M CTPOrO YHOPSAOYEHHBIX IO CTpPOKaM H
cronbuaMm. 3a cueT sBICHHS HHTephepeHunn (CIOXKEeHUS ¢ ydeToMm (asbl)
CyMMapHasi SHEPrus U3J1y4YeHUs B HAIPABICHUU LIEJIM OCTaeTcs npexxkHe. OaHako,

CCJIM UBMCHHUTDH HAYaJIbHBIC (1)213BI QJICMCHTAPHBIX O6quaTeHeﬁ AdHTCHHAas1 CUCTCMa
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NpUOOpPETeT HOBOE CBOMCTBO — HAMpaBlICHUE W3JIYYeHUS H3MEHUTCH, 0e3
MEXaHMYECKOTr0 TepeMEIleHUs aHTeHHbl. TakuM 00pa3oM  pacrlojOXHUB
ylpaBiisieMble 1O (aze 3JIEMEHTApHBbIE U3IIy4aTelu B y3JaxX KECTKOM pEIIeTKH,
pa3Mep KOTOpPOMl paBeH pa3Mepy HCXOJHOM 3€pKalbHOM aHTEHHBI MOJy4yaeM
aHTEeHHY C AaHAJIOTMYHBIMU HAIpPaBICHHBIMU CBONCTBAMHU HO C 3JEKTPOHHBIM
yIPaBJICHUEM TOJIOKEHUEM JTyYa.

[Tono6HbIe cucTeMBI Ha3bIBAIOTCS (Pa3MpPOBAHHBIMU AHTEHHBIMH PElIeTKaMU
(DAP). PemerkaMu TOTOMY, YTO KOHCTPYKTHUBHO M3JIYYalOUIUE DJIEMEHTHI
pacnojiaratoTcsi B BUJI€ PelIeTyaToO CTPYKTYpbl, 00pa3ys aHTEHHOE IOJIOTHO, a
(ba3upoBaHHBIMU TOTOMY, 4YTO HMMEETCS BO3MOXKHOCThH YIPaBJISATh MPOIECCOM
(dbopMHpOBaHUs JUarpaMMbl HAITPaBICHHOCTH 30HIUPYIOIIETO CUTHANIA.

HaubGonee mnpoctel B peanuzauuu DAP npoxogHoro Tuma, B KOTOPBIX
ylpaBiisieMble 3JEMEHThl He reHepupyor OMB camocTodTenbHo, a JUIIb
Nepen3IyyaroT CUTHAJI OT MOLTHOTO HEYIpaBiIsieMoro no ¢ga3e UCTOYHUKA (puc. 3,

4).

Hznyyamens Hznyyamensb
®asospaujamens
00® OH® J )
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cXemMa
ynpaeneHus
I i
Puc. 3. Yopasngemsbiii uznydarenbr AP Puc.4. llpunuun nevicreus AP

YrpaBnsiemblid M3TydaTellb COCTOMT W3 YNPaBISIEMOro (QEeppUTOBOTO
dazopamarenss (®B), aByX JOUANCKTPUUYECKUX  HM3IydaTreliel U CXEMBI
ynpasienus. da3oBpaniarenas BBHIIOTHICT POJIbh YNPABISIEMON 3aJACPKKH CHUTHAIA
Ha BpeMmsi, He npeBbiatoinee nepuoga CBY konedanwuii.

AHTEHHOE TIOJIOTHO TIPEACTaBIsAeT COOOH TPSAMOYTONbHBIM KapKac, B
KOTOPOM pacCIOJIOKEHbl aHTEHHBIC SJEMEHTHI (YIpaBisieMble W3Iy4daTeld) |

npyras HeobxoauMmasi paauoanmapatypa. Bcero B coctae AP moxkeT OBbITH
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HECKOJIbKO THICAY TaKUX YMPaBIsgeMbIX U3iayyaTenei. OHU UACHTUYHBI 10 CBOUM
XapaKTepUCTUKaM, OJIMHAKOBO OPUEHTUPOBAHBI B MPOCTPAHCTBE U PACIONAraoTCs
Ha HEKOTOPOM PACCTOSIHUU JAPYT OT JIpyra, o0pa3ysl CTPOKU U CTOJOIbI aHTEHHOMN
PELIETKH.

[Tpuniun padotsl @ AP npoxoaHoro tumna:

1. CnaGoHampaBi€HHBIH pPYNOpP — HUCTOYHUK IEpeJaBaeMOro CHUrHaia
dbopmupyer OMB co chepudeckum PazoBeiM (ppoHTOM (Ha pucC. 4 TOKa3aHa
YEPHBIM I[BETOM).

2. Hna d¢opmupoBanust y3koi JIH chepuueckuit (azoBbiii  GpoHT
HE0OX0IMMO TMpeodpa3oBaTh B IUIOCKHUM, s 4ero (Gopmupyercs mnepBas 4acTh
(da3zoBoro pacrpejaesieHus, KOMICHCUPYIOLAas KpUBU3HY chepruueckoro (Ha3oBoro
¢dbponTa (Ha puc. 4 MoKazaHa CHHUM I[BETOM).

3. Tlockonbky OMB Bceraa pacmpocTpassieTcss Mo HopMald K (pazoBomy
GbpoHTY, AN yOpaBieHHs TOJIOKEHHEM Jydya HeoOXOJMMO HAKIOHUTh BECh
¢dazoBbiit ppoHT. 151 3TOr0 PopMupyeTcst BTopas 4acTh (Ha30BOro pacrpeaesieHus
(Ha puc. 4 1oka3zaHa KpacHBIM I[BETOM).

4. C mnomoursio 1mdpoBoro Bbruuciautens ¢aszsl (HBD) dopmupyercs
CyMMapHoe (a30BOe paclpe/elieHHe M 3aHOCUTCS B YIPABISIONIME LIEMH
(dhazoBpararenei.

5. Ilpu nmpoxoxaenun nonotHa AP chepuueckas BoiaHa mpeoOpazyeTcs B
IJIOCKYI0, UMEIOIIYI0O HEOOXOAMMBIA HAKJIOH, YTO OPUEHTHUPYET Jyd BbIOpAaHHOM
HaIpaBJICHUH.

Ananornyno ®AP paboraer u pu npruemMe OTPAKEHHOTO OT LIeJI CUTHAJA.
[Ipu 3TOM Magaromias mjaockas BojHa nMpeoodpasyercs B chepruyecKyro ¢ BOTHYTHIM
¢poHToM U (QoKycHpyeTcss Ha MPUEMHOM pyIHope, TOCKOJIbKY COCTOSHHE

(azoBpamiaTenei 0CTanoCh MPEKHUM.

2. TexHnueckue xapakTepUCTUKN aHTeHHBIX cuctem PJIC.
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OCHOBHBIMM TEXHMYECKHUMH XapaKTEPUCTHUKAMU COBPEMEHHBIX aHTEHHBIX
CUCTEM SIBIISIIOTCS:

- Macca 1 rabapuThl;

- paGouuii AMaNa3oH JIJIMH BOJIH;

- popMma quarpaMMbl HAIIPABJICHHOCTHU U IIMPUHA €€ TJIABHOTO JICNIECTKA;

- BpeMs MepeHoca Jyya U3 OJIHOTO TMOJOKEHHSI B JPYroe, WM JOCTYITHAS
CKOPOCTh CKAHMPOBAHUS;

- nnst AP 1ononHUTENBHON XapaKTepUCTUKON SIBISIETCS ITMPUHA paboyero
CEKTOpa, B MpeJiesax KOTOPOro BO3MOKHO 3JIEKTPOHHOE YIpaBlIEHUE JTy4yoM 0e3
norepu kayecrsa /IH.

Ha coBpemeHHOM »Tame pa3BUTHS TEXHMKM aHTeHHas cucrema PJIC
ABIIAETCS OJHUM W3 CaMbIX KPYHHBIX M TSXKEIBIX 3JIEMEHTOB KOHCTPYKIUU.
Hanmpumep, aHTeHHass cucTeMa CTaHUMUA YOPABJICHHS CTpeNbOoil  umeer
CyMMapHyl0 IUIOmanb packpbiBa Oonee 10 Mm% Tlostomy mns obecredeHus
MOOMJIBHOCTH  ammapatypel Bo Bcex PJIC mpeaycMoTpeHa BO3MOXKHOCTh
CKJIaJbIBAHUS aHTEHHOM CHCTEMBI.

PaGounii nuanazon quH BojH Ay PJIC oOHapykeHus: Ha MaJbIX BBICOTAaX U
PJIC ynpaBnenus ctpenbboit — cantumerpoBbi, s PJIC oOnapyxkeHus Ha
CpPEeIHUX U OOJBIINX BBICOTAX — EUUMETPOBBIA.

Bce anTeHHBI crnocoOHBI oOecnedynTh WMIMPUHY Jyda mopsnka 1 rpamyca.
OpnHako cienyeT yuecTb, YTO KpoMe OCHOBHOTO Jiyda JIH, y Bcex aHTeHH ecTh elle
6okoBbie 1 (hoHoBbIe JenecTku JH (puc. 5). YpoBenb 00k0BbIX sieniecTkoB Ha 30-
40 nb (8 1000 — 10000 pa3) HUXKE ypOBHSI OCHOBHOTO JICMIECTKA.

dopma TJIABHOTO JIEMIECTKA TOXE MOXET OBbITh pPAa3NUYHON: IS
MaKCUMaJIbHO TOYHOI'O ONpENEJCHUsI IBYX YIJIOBBIX KOOPAMHAT Ha OOJBLIMX
JaNbHOCTAX cieAayeT wucnoib3oBath JIH  wurombuaroit  ¢opmel, a s
OJIHOBPEMEHHOI0 IPOCMOTpPa BCEX JOCTYMHBIX YIJIOB MeCTa Ha KaXIOM
KOHKpPETHOM a3zuMmyTe ciieayeT popmupoBatsh JIH y3Kkyio mo a3umyTy U MIUPOKYIO

10 YIJIy MECTa — BEEPHYIO WM KOCEKaHCHYIO (puc. 6).



G(o)

OcHoBHOW NenecTok

BoKoBble NenecTku BokoBble nenecTku

®oHoBOE nanyvyedHme doHoBoEe nanyvyeHmne

o TP

Puc.5. ®opma IH

rnaBHbIN nenecrtok uronbvyaron AH

D

rmaBHbIN NenecTokK KocekaHcHoun AH

Puc. 6. Ceuenust quarpamm HanpaBJI€HHOCTH B YTJIOMECTHOM IJIIOCKOCTH.

Baxnocts yueta dopmbl JIH oOycioBiena Tem, 4To 0OHapyKUBaTh ciadbie
curHanbl ot 1enau PJIC moxker Tonbko riaBHbIM JenectkoMm [IH, a mpuHuMaTh
MoIHele ToMexoBble curHayibl PJIC MoxkeT U mo OOKOBBIM M 1O (hOHOBBIM
nernectkaM. [Ipu 3TOM TOMEXOBBIN CHUTHAJI, TPUHSATHIH OOKOBBIM JICTIECTKOM 3a
c4eT BbicoKoM MomrHocTH (Ha 70-80 nb Gosbiiie 1eneBoro curxuana) noMmexu Oyaer
MIPEMNATCTBOBATh OOHAPYKEHUIO 11eJIeH 10 TJIaBHOMY JICTIECTKY.

MMmeHHO Ha mOCTaHOBKE MomeX Mo 00KoBBIM JienectkaMm JIH ocHoBBIBaeTCs
npumenenne CBKH OGoprtoBoii amnmapaTypbl NOCTAaHOBKM AKTHUBHBIX IIOMEX B
pEKUME B3aMMHOTO MPUKPBITUS. [ CHUXKEHUS BIMSHUS MMOMEX, MPUHUMAEMBIX
O0okoBeIMU JieniecTkamMu J|H, mpuMeHsI0TCST aBTOKOMIIEHCATOPhI MOMEX U CXEMBbI

Mo/IaBJIeHUsT OOKOBBIX JIETIECTKOB, KOTOpbIE MOAPOOHO OYyAyT paccCMOTpPEHbI Ha
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3aHATUU, MOCBALIEHHOM NPUHUMUIIAM 3allMThl OT nomex. Ceilyac BaKHO yKasaTb,
yTo JUisi  pabOThl TaKUX YCTPOMCTB HEOOXOJUMO B AHTEHHOM CHUCTEME
MPEeTyCMOTPETh JOTOJHUTENbHBIE CTa00OHANPABICHHBIC AHTCHHBI.

Hus  0630pubix PJIC  BaxkHBIM  mapamMeTpoM  SIBISIETCS  CKOPOCTh
CKaHHUPOBaHUS, MPSAMO MPOMOPLHOHATBHAS CKOPOCTH OOHOBJIEHUS MH(POPMALIUU O
BO3JyIIHOM oOcTaHoBke. OHa cocTaBisieT or 6 10 25 000pPOTOB B MHUHYTY Y
paznmuunbix TUnoB PJIC u3 cocraBa 3PC. J[OMOTHUTENBRHO K MEXAHUYECKOMY
KpPYroBOMYy CKaHUpOBaHUIO PAP MOryT MCNOJB30BaTh 3JIEKTPOHHOE YNPABICHUE
Jy4OM, pacliupsisi BO3MOKHOCTH CTaHLUH.

st coBpemennbix PJIC ympaBiieHust cTpenb0oil KpyroBoe CKaHUPOBaHUE
HE UMEET cMbIcia. BaxXHOCTh pruoOpeTaeT BpeMs IepeHoca jiyya ¢ OQHOM LeJIN Ha
APYrylo B Ipeaenax padouero CeKTopa, IIUPHUHA KOTOPOrO MOJKET IMPEBBIIATH

100°.

3. OcoOeHHOCTH peanu3anuu aHTeHHbIX cucteM PJIC, ncnonp3yembIx B cucTeMax

BoopyxeHus 3PB.

3.1. Ocobennoctun AC umnynbcHoi 0630pHoi PJIC

PaccmarpuBaemas PJIC oTHOCUTCS K CTaHIIMSAM OOHAPY>KEHUSI Ha CPEIHUX U
OOJIBIIIUX BBICOTAX.

OcHoBHbIM 35ieMeHTOM AC SBISIETCS npuemo-nepeoarowjas anmeHHa Ha
6aze (aszupoBanHol anteHHou pemieTku (DAP) nmpoxoaHoro tTuna. Bo3smMoxHOCTH
WCIIOJB30BaHUSl OJIHOM aHTEHHbI Ha TIpUEeM © Iepenady oOycioBJeHA
npuMeHeHreM umnyibcHoro 3C. JluarpamMma HampaBIC€HHOCTH AHTEHHBI
WroJibyaTasi, IIMPUHA TJIABHOTO JIENECTKa COCTaBiseT mpuMepHo 1,5 rpanyca.
Jlnama3oH 4acToT - JELUMETPOBBIN.

®AP, coBmMecTHO ¢ annapamypou ynpaeieHus J1y4yom, OOECIeUUBACT
BO3MOKHOCTb 3JIEKTPOHHOI'O MEPEMEIICHUS Jyda B YIIIOMECTHOM U a3UMYyTaJIbHOM

IUIOCKOCTAX B IEPCACIaX CCKTOPAd CKAHHUPOBAHUA — OT HOPpMAJIM K INNIOCKOCTHU
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anteHHnl 60 — 70° mo yriny mecta u =+ 52,5° mo azumyty. Bpems nepeHoca syua
COCTaBJISIET COTHU MHUKPOCEKYH]ZI. A3UMYTAJIbHBI TNPUBOJ BpallleHUS 3a7aeT
BpallleHUe BCel aHTEHHOW CHUCTEMBbI BKPYT'OBYIO C 4acTOTOM 6 wiu 12 060poTOB B
MuHYyTy  CKaHMpOBaHME  MPOCTPAHCTBA MO  YIJIOBBIM  KOOpJIHUHATaAM
OCYIIECTBIISIETCS MTOCJIEIOBATEIBHO CTOJIOIEBBIM MeTo0M puc. 7. Ilepemenienue
Jy4da 1Mo a3uMYTY - 3@ CUET BpPAICHUS aHTCHHOW CUCTEMBI U, IPU HEOOXOIUMOCTH,

QJICKTPOHHBIM CHOCO6OM, IO YTy MECTA TOJIBKO 3JICKTPOHHBIM CIOCoOOM.

Z

8]('8].]

APex
Y

Puc. 7. CxaHupoBaHue MO yIiIOBBIM KOOpJAWHATaM B uMityiascHou PJIC.

Oco0EeHHOCTHIO aHTEHHOM CUCTEMBI SIBJISIETCS BO3MOKHOCTH (DOPMHUPOBAHUS
ayya obeumu cropoHamu DAP, nias dero oOmyuaTenu pasMelleHbl MO 00euM
CTOPOHaM aHTEHHOIO IIOJOTHA. OJTO CBOMCTBO IO3BOJIIET  BU3HMPOBATh

COIPOBOK/IaeMbI€ LIEJIH C YABOCHHON 4acTOTOM oOpatenus (puc. 8).
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-

Puc. 8. JIByxctoponnee ckanupoanue AP

Jls onpenenieHns rocyAapCTBEHHON MPUHAUIEKHOCTH 1iesield B coctaB AC
BXOJUT aHTEHHA HA36MHOI'0 Pagu03arpocuuKa.

Jlist 3amuThl OT akTUBHBIX IyMOBBIX momex (AILI), neicTByromux 1o
60koBbIM JenecTkaM JIH, BbiieneHbl aHTEHHBI KOMITIEHCAIIMOHHBIX KaHAJIOB.

OcCo0OEHHOCTBIO BOJHOBOJHOIO TpaKTa SIBJIAETCS HAJIMUYUE BpalllalolIerocs

cowieHeHus1 Mex 1y HenoaBKHbIM PITY u Bpamatomumucs AC u PIIpV.

3.2. Ocobennoctu AC nemnpepbiBHOM 0030pHOi PJIC

PaccmarpuBaemas  gomuepoBckas  PJIC  oTHocuTCs K CTaHUMSM
oOHapyXeHHs Ha MaJbIX BbIcOTax. JlJIs yBENMYEHUS JalbHOCTU MPSIMOU
BuanMocTU ee AC pa3meniaercsi TOJIbKO Ha BBIIIKE BBICOTOM OT 20 METPOB.

AC BKIIOYACT HpUEMHYIO U Nepedarwylo  3epKalbHble  AHMeHHbl
pa3feieHHble DKPAaHOM [JIs 3allUThl MPUEMHUKA OT MPOHUKAIOMIETO0 CUTHAJIA

nepenaTyuka (puc. 9).
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AnnapaTHbi
KOHTenHep

Puc. 9. IlpueMnas u nepeaaroiiasi 3epKkajibHbIE aHTCHHBI

AHTEeHHasi cUCTeMa MO3BOJISAT (POPMHUPOBATH JUArpaMMBbl HAMPaBICHHOCTHU
JIBYX BUJIOB: KOCEKaHCHYIO WJIM UTOJIbYaTyto (puC. 6). B a3umyTanbHOM NIJI0CKOCTH
arpaMMbl 000MX BHJOB UMEIOT OJIMHAKOBO Malyl HIUPUHY NMPUMEPHO B OJUH
rpaayc. B yrioMecTHOW IJIOCKOCTH pabodasi 4acTh KOCEKAaHCHOM IHarpaMMbl
HaMpaBJICHHOCTH  OO0ECIMeUYMBAaeT MPUMEPHO  OJWHAKOBYID HHTEHCHBHOCTH
OTPa)KEHHBIX CUTHAJIOB TPU Pa3IMYHBIX HAKJIOHHBIX JAJIBHOCTIX 10 Lenu (T. €.
nepejaya U MpyueM B HaMpaBJICHUHM OoJiee YIaJICHHBIX IeJIel BenyTcs ¢ OoJbliei
MHTCHCHUBHOCTBIO).

Jlvana3oH JJIMH BOJH - CaHTUMETPOBbIM. KpyroBoe ckaHupoBaHHE TIO
a3UMYTY OCYIIECTBJISIETCS 3a CUET BpAllCHUS AHTEHHOM CUCTEMBI, COBMECTHO C
amnmapaTHbIM KOHTEHHEPOM CO CKOpOCThIO OoJiee 20 000pOTOB B MUHYTY.

s 3amutel ot ALUTI, peiictByromux nmo 6okoBeiM Jemnectkam JIH, B AC
MIPUMEHSIETCSl aHTCHHA T0J1aBJIeHUsT O0KOBBIX JierniecTKoB (ITBJI).

Jlns onpenenieHusl rocy1apCTBEHHOM MPUHAIIEKHOCTHU 1ieneil B coctaB AC

BXOOUT aHTCHHA HA3CMHOI'O paan03aIIpoOCIYHKa.

3.3. Ocobennoctu AC PJIC ynpasienus ctpenbooit

PaccmarpuBaemas PJIC sBasiercst MHOTO(D YHKITMOHATBHOM.
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OcHoBHbIM 35ieMeHTOM AC SBISIETCS npuemo-nepeoarowjas anmeHHa Ha
6aze ®AP npoxoanoro tuna. Bo3sMOXHOCTh UCTIONB30BaHUS OJHOW AHTEHHBI HA
IpUeM U rnepenayy 00ycaoBIlIeHa:

- npu pabore mo nensMm npuMmenenuemM 3C B BHJIE KOTEPEHTHOW MayKH
NpsIMOYTOJIbHBIX paguoumnyibcoB (KIITTPN);

- npu paboTe MO pakeraM NPUMEHEHHEM HMITYJIbCHBIX KOJIOB B JMHUU
panuocssizu PJIC-pakera.

JluarpamMa HanpaBJIE€HHOCTHM AaHTEHHBI UI0JIbYaTasi, IIMPUHA €€ TJIABHOTO
JIENECTKAa 3aBUCUT OT BBIOPAHHOIO pexuMa paboThl U MOXKET COCTaBISATH
BEJINYMHY MEHEE OJTHOTO rpaayca. /[namazoH AJIMH BOJIH - CAHTUMETPOBBIN.

PabGouee mnonoxenne AC — HakiIoHHOEe (T.e He BepTukaibHoe). DAP,
COBMECTHO C annapamypou YnpagieHus Jjay4om, OOeCleYyuBaeT BO3MOMXHOCTh
ANEKTPOHHOTO NEPEMEILICHUS JIyda B BEPTUKAJIBHOW M HAKJIOHHOW IJIOCKOCTAX,
OTHOCHUTEJIBHO HOPMAJIM IPOBEJECHHOM K AHTEHHOMY IMOJOTHY. MakcumanabHOE
OTKJIOHEHHE J1y4ya B 00€HX MIIOCKOCTIX OTPAHUYEHO pa3MepaMu paboyero CeKTopa.
Bpems nepeHoca j1yya cOCTaBIsI€T COTHA MUKPOCEKYH.

Jlisi ©3MEHEHHUs MOJIOKEHUs padoyero CeKTopa MPUMEHEH a3uMYyTallbHbIN
NpUBOJ, OOECHeUYMBAIONIUN MEXaHUYECKUH pa3BOPOT AHTEHHOW CHCTEMbl U
KOHTEWHEpA C IMPUEMOIIEPENAIOIIEH anmnapaTypomu.

Jlns onpeneneHus ToCy1apCTBEHHOM MPUHAIEKHOCTH 1enel B coctaB AC
BXoauT ®AP Ha3eMHOTO pano3alpOCUUKa.

Hns  3amutel  AIIIL,  gedictByromux mo OokoBbIM Jjenectkam  JIH,
UCIIOJIB3YIOTCSL  JIONOJIHUTENbHbIE  CcIa0OHAaNpaBiI€HHbIE  KOMIIEHCAIIMOHHBIE
aHTEHHBI, TAaKXKe peasin3oBaHHbIe Ha 6aze DAP.

AHTEHHasi CUCTEMa YCTAHOBJIEHA HA aIllapaTHOM KOHTEWHEpPE C MPHUEMO-
nepeaaronie anmaparypoi u MoxeT 3p(EeKTUBHO BecTh 00eByr0 paboOTy Kak C

maccu aBTomo6mitst MA3 (puc. 10), Tak 1 ¢ Bbiky BeicoToi 20 wmu 40 M.



Puc. 10. AC PJIC ynpasneHus ctpean0oit
[Ipuemublii U nepepatromuii obsydatenu DAP momKHBI HaXOAUTHCS B
(dboKyce aHTEHHBI, MOCKOJIbKY B OJHOW TOYKE PACIOJIOKHUTH JBa OOJIydaTess
HEBO3MOXXHO, TO JJIi O0ECIEeUeHHs] WX MPOCTPAHCTBEHHOTO pa3HOca U Pa3BsI3KU

MEXAYy MPUEMHBIM U TEPENAIoIIMM TPAaKTaMU MCIOIb3YETCS HOAAPUSAYUOHHBIU

Gunomp (puc. 11).

DAP nonspu3layuUoHHbIU
punbmp
|
]
Ny
\\\ E
AN
NN = .
nonapuzamop N\ npuemMHbI
obny4yamens
// =
L]
nepedarowuli
pynop

Puc. 11. Ilpunaiun nefcTBus MOJISIpU3alluOHHOTO QUIBTpA.
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OH mpexacTaBisieT coOOM CHCTEMY METANIMYECKUX CTPYH, HATSHYTHIX
MapajijieIbHO BEKTOPY HAMPS)KEHHOCTH 3JIEKTPUUYECKOTO MOoJid u3iydyaemoit OMB.
Paccrosinue Mexay cTpyHamMu BbIOpaHO TakKMM, 4YTOObI MAJalOIMNA Ha HHUX
30HJUPYIOLIMNA CUTHAN (BOJHA C TOPU3OHTAJIBHOW MOJSpHU3aLUel) OTpakalcs B
IJIOCKOCTh AHTEHHOM pEIIEeTKH, a NPUHMMAaeMblii OTPa)KEHHBIH (3TO BOJHA C
BEPTUKAIBLHOMN MOsipU3alueil) NpoXoAul MpakTUYecku 0e3 MoTeph B MPUEMHBIN
o0JrydaTenb.

[locne orpaxkenuss ot mnoisipuzanroHHoro ¢uiusrpa CBY sHeprus ot
nepefaTyuka NPOXOJUT uepe3 MOJsApU3aTop, NPeoOpasyrolmuil  JIUHEHHYIO
MOJISIPU3ALIMIO BOJIHBI B KPYTOBYIO.

[lonapuzatop mnpeacTaBisieT co0OM cHUCTeMy TUIOCKMX NapajijiebHbIX
METaUIMYECKUX TUIACTUH, 00pa3yromux chepuvecKyro MOBEpXHOCTh. llmacTunbl
pacIonoKeHbl MMoA yriaoM 45° K HalpaBJICHUIO BEKTOPA 3JIEKTPUYECKOIO IO
MaJamplleil BOJHBI, KOTOPYIO MOXHO TMPEICTaBUTh B BHIE CYMMBI [JIBYX
COCTaBJISIOIINX: NAapauIeIbHONW IJIOCKOCTU MOJSIpU3aTOpa U MEPHEHAUKYIAPHON
78

IlepBast U3 HUX TPOXOAUT MEKIY IJIACTUHAMU KaK B BOJTHOBOJAE U U3MEHSET
CBOIO CKOPOCTb, a BTOpas (HMEepIeHIUKYIsIpHasi) MPOXOIUT Yepe3 YCTPOUCTBO Oe3
n3MeHeHus ¢$a3oBoi ckopocTH. B pe3ynbraTe Ha BbIXOJE MOJSPU3ATOPA MEXKIY
HUMU Bo3HUKaeT ¢a3oBbiii caBur. lllupuHa miactuH BeIOpaHa Takoi, 4TOOBI 3TOT
caBur coctaBiisil 90° u obecrieunBan TeM caMbIM 00pa30BaHKME BOJIHBI C KPYTOBOM
MOJISIPU3ALIMEN U JIEBBIM HAIlPaBICHUEM BPALCHUS.

B npoctpanctBe 3C oTpaxkaercs ot nenu. [Ipu 3ToM coxpaHsieTcss Kpyropas
MOJISIPU3aLIMsl, HO HAPABJICHUE €€ BPALLEHHS] MEHSETCS HAa MPOTUBOIOJIOKHOE.

[Ipu padotre AC Ha mpueM Ha MOJSPU3ATOpP MAJaeT BOJHA C KPYroBOM
MOJISIPU3aLMEN U TPaBbIM HAMPABJICHUEM BPAILICHUS, KOTOPAs MOCJIE MPOXOKIACHUS
4yepe3 Hero mpeobpasyeTcs B BOJHY C JIMHEHHON BEPTUKAILHOW MOJSpU3AIUCH,
MPOXOJIUT Yepe3 MOJAPU3ALUMOHHBIN (QUIBTP U (POKycUpYyeTCs B MPUEMHOMN

obiydaTerne.
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B  paccmarpuBaemoit  PJIC  ucnonw3yeTcss — CyMMAapHO-pa3HOCMHAsL
0bpabomka MPUHAMACMBIX CUTHAJIOB, TIO3TOMY PHEMHBIA 00JTy4aTe)Ib UMEET TPH
KaHajla: OJUH CYMMAapHBIi M JBa PAa3HOCTHBIX M HA3BIBAECTCA MOHOUMNYIbCHLIM
npuemuvim  oonyyamenem (MIIO). KOHCTpYKTHBHO OH TMpeICTaBIsiET COOOMU
CUCTEMY pYIOPOB, COCTOSIIYIO W3 OCHOBHOTO OOJyyaTelass M YeThIpex

JOTIOTHUTENbHBIX pynopoB (puc.12).

Puc. 12. BHemHui BU MOHOUMITYJILCHOTO MMPUEMHOTO 00JTyqaTess.

OCHOBHBIM  JBYXPYHOpPHBIM  OOJy4yaTeiaem  SBISIETCS  CIIBOCHHBIM
MPsIMOYTOJIbHBI BOJIHOBOJ ¢ oOmiel creHkod B H-muiockoctu. Ilpu cBoem
BO30YXXJIeHUH OH (OPMHUPYET B KaXKIOM IJIOCKOCTH TEJEHraluu 10 JBE
napiuajibHble (TO €CTh YaCTUYHBIE) MPUEMHbIE TUarpaMMbl HAIIPaBICHHOCTH (PUC.
13), pa3HeceHHbIe B MPOCTPAHCTBE HA MOJIOBUHY IIMPUHBI U MUMEIOIINE €IUHbIN
(a3oBbIi LEHTP.

JIONONTHUTENBHBIE  PYIIOPHl  PACIIOAraloTCs IONapHO BEPTUKAIBHO W
TOPU30HTAIBHO OTHOCHUTENIBHO OCHOBHOTO OOJydaTeisi U Yy4YacTBYIOT TOJIBKO B
dbopmupoBaHUU pa3HOCTHBIX auarpaMm. MIIO umeeT Tpu BBIXOJHBIX KaHaja,
CUTHAJIbI KOTOPBIX C TIOMOUIbIO BOJHOBOJHBIX TPOWHUKOB (HOPMUPYIOTCS U3

CUTHAJIOB, IPUHUMACMBIX PA3JINMYHBIMHA I[H MMPpUCMHOTO O6Hy‘IaTCH$I.
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Puc. 13. ITapuuansHeie auarpammel HanpaBieHHocTH MIIO.

Y

Beixomx 2. OCHOBHOro oOiydaresist (OPMHPYET CYMMapHBIA CHTHAJI Ha
OCHOBE IpUHUMaeMoi Bcemu pynopamu CBY sHeprumn.

Brixon A@s popMupyeT pa3HOCTHBIN CUTHAN B BEPTUKAIBHOM MIIOCKOCTH.

Boixon Ay - hopMHpyeT pa3HOCTHBIN CUTHAN B HAKIIOHHOM MJIOCKOCTH.

Takum o6pazom, ¢ BeixogoB MIIO no npueMHOMY BOJIHOBOIHOMY TPakTy,
TAKKE€ COCTOAILIEMY U3 TPEX KaHajlOB, HAa BXOJHOEC IMPUEMHOE YCTPONCTBO
COIIPOBOXICHHSI OJHOBPEMEHHO IIOCTYIIAET TPU CHUTHAJIA - CYMMAapHbIM U J1Ba

Pa3HOCTHBIX.

SAIIAHUE HA CAMOCTOATEJIbBHYIO PABOTY:

[ToBTOpUTH YyueOHbII MaTepual. [IoArOTOBUTHCS K KOHTPOJIBbHOM padoTe.



