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HEKOTOPBIE CNNOCOBb! YMEHbBIIEHUA ¥YPOBHA
BOKOBOTO H3JYYEHUS PYNOPHO-IAPABOJIMYECKUX
1 : AHTEHH

PagpaGoTka ¥ NDHMEHEHHE pa3MHUHBIX YCTPOHCTB, ¢ NOMOUIBIO KOTOPEIX MOIMKHO

= YAyUOIaTh NOMeXO3amMIieHHOCTh KaK CYHICCTBYIOUIMX, TaK M BHOBL paspaﬁaTHBaeMbe an-

>

TeHH, NPEACTABJAIOT OOJbMIOH NpakTHuecKHi HHTepec. K TakuM ycTpoficTBaM OTHOCHTCA
pasJHUHBe THINE 3KPAaHOB M pacdasHpyIOUIHX  (JIaHUEB, IO3BOJAIOLIHE CHH3HTh YPOBEHD
naybHero GOKOBOro u3myuends [1—4]

Hammr paccMoTpeHB HEKOTOpHle cHocoOb HOAABJCHHS YPOBHS GOKOBOIO H3JyYeHHSA
pynopro-napatosuueckux antens (PIIA) m manm mpakTuyeckde PEKOMEHAAIMH IO UWX DPH-
MeHeHHIO.

TloBulnenHbit ypoBenb GokoBoro uanyuenus y PIIA wmabmofaercs B rOpU3OHTAIBLHON
DJIOCKOCTH TIPH TOPHBOHTAMBHON NOJNSPH3AUNH H B BEPTHKaJIbHOHA IJOCKOCTH NPH BEPTHKAJIb-
HOH HOJpH3AlHH.

B ropu3OHTANLHOM MJOCKOCTH NPH TOPH3CHTARLHON NOJNAPUIANMM  yBREjJMUeHUBle Ju-
(pakuMOHHEE JNermecTKr OGYCIOBJAEHB CHH(MA3HBIM CJACKEHHEM JHPPaKUUOHHBIX Jyuel oT
BCeX TOUeK OOKOBLIX KPOMOK, OTPaHHUMBAIOMIYX packppiB. OpPHEHTHPOBKA 3THX JIEIECTKOB
34BHCHT OT COOTHOIIEHHsl YIJIOB pacTBopa obayyaroiero pynopa. Hampaeaenus (0), B Ko-
TOPHIX HaGJIOMAITCS YBeJAHUECHHbIE JIENECTKH, onpelensiiorcs mo dopuyse [5]

0 = 4 2arctg (tg v/tg &), (1)

rae 2¢p-— yrod pactBopa pymnopa B IIOCKOCTH, NapaJslIejbHON IJIOCKOCTH DACKpBHIBE, a
28 — B IJIOCKOCTH, MePIeHANKYASIPHOH PaCKpbLIBY.

U3z ¢-ast (1) caeiyer, uro HampaBJeHHeM YBEJHYEHHBIX OGOKOBBIX JeIeCTKOB MOKHO
JIETKO VIIPaBJIATh, H3MEHsIs COOTHOIIEHHS YIVIOB ¢ B E. 31O jaer BO3MOMKHOCTb IPH KOHCT-
pyupoeannu PIIA wcnosnp3osars Takoe COOTHOWEHHE VYIJAOB, HPH KOTOPOM VBeIHUEHHbIS
JIENECTKH HAlPaBJeHBl NOJ 3apanee BLIOpAaHHHIMH W HauMeEHee IIOMEXOOIaCHBIMH YIVIaMH.
Onnaxko AJas pasawunbix nyekToB PPJ] HanpaBienue Ha WCTOYHHK JIOMEXH MOXKeT OHTh
PA3IHYHLIM, N03TOMYy GoJee Lenecoo6pasHo YHPaBJsATb OPHEHTHPOBKOH VBeJHUYEHHBIX [H-
(bpaKUHOHHBIX JEIEeCTKOB, IPHMEHSs CHEMHBIE TPEYrOJbHbIE 3IKPAHH, ABJAAIOIMECH TUPOAOJI-
JKeHneM O0KOBOM crenkum anteHun [2]. Ilocsennee skBMBaJdentHO uaMeHeHmio yraa & Ilpm
aroM yrom O Memxay kKpoMmro# GokoBolt creuxd PITA M BHemHell KDOMKOH 3KpaHa BLIOH-
PaeTcs B 3aBHCHMOCTH OT 3aMaHHOIO HaNpaBAeHHS [0 GopMyde

]
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Tlpn 5KBABANEHTHOM  YMeHBUIEHHH & JIeNeCTOK HepeMelllaeTcss B CTOPOHY OOJbUIHX
YrJoB; HalpuMep, YCTAHOBKa Ha OOKOBEIX creHkax PITA ¢ nupaMHAANbHBIM — DPYHOPOM,
uMeomuM 2@=2£=>50°, Tpeyrospaoro skpana c¢ 0=18° mnpuomur K ToMy, uro AHdpax-
IMOHHBIE JIenecTKH noj yrramn £90° ucyesaor, a BMECTO HHX MOABJSIOTCH CMeEIUGHHBIE B
o6xacth yriaoe =+ (140—150)° semectkn, yMeHbimenube Ha 8—12 nb.

Ecou monyuernas u3 ¢-asl (2) BeanumHa yriaa 6>0, 9TO 3KBUBAJEHTHO YMEHBIIEHUIO
yraa & TO TPEYrOJNLHBIM 3KpaH MNOJIkeH YCTAHABJKBATBCA B COOTBETCTBHH ¢ pHC. la.

YeranoBka TpeyrosbHoro skpana mas 6<C0, yTO SKBHBQJEHTHO YBeJMUEHHIO §, NokasaHa
Ha puc. 16.
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[image: image1.png]Hns yMeHblUeHUS pasMePOB TPEYroAbHBIC SKPAHH MOXKHO CEKUHOHHPOBaTh (puc 1 8),
MpH 3TOM OT[IeJbHBIE CEKIMH MOTYT HMeThb paslibie 3HaueHws O (puc 1¢), uro npu mpa- ~
BHJIbHOM TNOAGOpe YrioB O, IO3BOJNAET JONONHHTENBHO CHH3HTL YPOBEHb GOKOBBIX Jie-
TIeCTKOB

B aHrenHax ¢ @>§, y KOTODHX yBeJHUeHHbIC AHGDPAKIHOHHBIE JENECTKH PAacHoJIokKe-
Hbl MO YriaMu Medbuie 90° OT HanmpaBJeHHs TIJABHOTO H3JyYeHHS, HX YDOBEHb MOKHO
SHAQYHTENbHO yMEHBIHHTh, YCTAHOBHB IepPIeHAHKY/IIPHO GOKOBOH CTeHKe [AONOJHHTEAbHLE
miockne Gaanns (puc 1) B srTom cayuae JayuH, AuGpardposaHHLle Ha KPOMKAax G60KO-
BEIX CTEHOK, HCMNLITHIBAIOT BTOPHUHYI NH(PAKUMIO HA BHeMHell kpoMke Quanna B pe-
3yJapTaTe OpH TCH >he OPHEHTHPOBKE YPOBeHb AMGPAKIHOHHBIX JIEHECTKOB 0CJal/9eTcs
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Puc 1

Ha puc 2 nokasana 3aBHCHMOCTb 3 DOBHS YBEJHUEHHBIX AU(DPAKIHOHHLIX JeNecTKOB,
PAaCNOJOKEHHBIX NOJA yraamMu =135°, or wWiMpHHB OpsMOyroabdHoro ¢uiaHua 3Ta 3aBHCH-
MOCTh OBblJIa NOJYYeHA 3KCTIePHMEHTanbHO Tpu uccaegoBaHmu PITA ¢ yroamu pacrsopa o6-
Jaysaoniero pymopa 2¢=49° u 2£=22° Tag kak NOJAyYeHHAsT 3aBHCHMOCTb He JUHeHHAaS,
10 NpYMeHeHde QJaaHna ¢ WHPHHOU, Goabuiell A, HelenecoobpazHo

pn ¢ <§ ysenuueHHBle AHQPAKUHOHHBIE JIEHECThH OPHEHTHPOBAHBL 104  YIJIaMH
0<90° B sTOM cyuae npAMOYTOJIBHBIM HIMTOK, YCTAHOBJIEHHBIH MepIEHAHKYISApPA0 GOKOBOH
CTGHKE pynopa, He 3aTeHsieT AUGPAKIHOHHBIE AYYH H
otpdexra He nmaer

PaccviorpenHple  Briie ¢moco0bl TepeMelleHHst U
MoJaBJjeHHs OOKOBBIX JIENECTKOB CBA34HLI C CYIIECTBeH-
HBIM yBeJueHHeM 1alapHTHBIX pasMepoB, IOITOMY B
pAfe CcJaydaes uejecoo0OpasHee HCNOJb30BATHL pacta-
3upylolne chaaHitsl
\ M3 u3BecTHHIX pachasypyOUIMX KOHCTPYKUHE MH-

| ‘ § r a/,l HHMAaJbHBIMA rabapuTamu OTAHYACTCS rpebeHyaTHil MO-

L "——7— o 2 JIYBOJHOBHIH ¢ianen HauGosee riyGoKoe HOA4BIEHHE

2 LOCTHraeTCs TPH YCTaHOBKe I'peGeHuaTodl CTPYKTYPH 1o

Kpaw  miockoro  damma  mmpuHod  1—3A,  mep-

Puc 92 NEeHHK YIS PHOTO GOKOBBHIM CTEeHKaM (puc 1le).

Hpu srom nmose, Bozbympawuiee rpebeHyaTyio

CTPYKTYPY, Ocaabaeno 3a cuer An(paklyH, a rpebedyartas CTPyhTyPa OTIOJHHTENBHO

YMeHbIIZeT ero 3a cuer pacdasuposku [peGenuarniii (anenm MoxKeT ObITb HCIO/Ib30BAH

E aHTEHHaX C MPOH3BOJNLHBIM COOTHOLIEHHeM ¢ H §, HO B KaXKIOM KOHKDETHOM Cjydae He-

oBxoauMO NOXGHpaTh HakJOH rpebuell u wupuHy duanna, obecmeddBaloliie MaKCHMaJb-

Hoe ocjabseHne EcauM IIMpHHA IWIOCKOrO (GJaaHua, NEepNeHAHKYJIsPHOTO OOKOBOM CcTeHKe, ¥

BhicoTa rpebueill paBHH Af2, TO ILIOCKOCTh rpefiHefl  JOJXKHA COCTaBAATh C ILTOCKOCTHIO
(yranya yrod, paBHbIE npHMepHO 55°

~
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[image: image2.png]> KJoHa rpebueft (puc. 3); Kpome TOro,

'JIa, UYTO NPHUBOMHT K YMEHLIIEHHIO ,’LHCI)paKHI/IOHHOFO noas
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YpoBeHb NOAABJIEHHS GOKOBOTO H3JIYYeHHs AOBOJBHO CHJBHO 33BHCHT OT yrja Ha-
LOCTATOUHO FrAy6OKOe IOAaBJEHHE COXpPaHSAeTCH
B CPaBHHTE/bHO HeGOJDbLIOM MNHaNa3oHe YacToT. B 3HaumTesnHo GoJee LIHPOKOM AHANA30-
He pafoTaoT syfuarbie (IaHIB, BHIOJHEHHBE B BHIE TDEYTOJbHHKOB, BHICOTOH 1—3A
H WHpHHOH y ocHoBauust A (puc. 1ac) Ilpu Bmicore 3y6iloB, paBHOH A, 3h(HEKTHBHOCTH
3y6uatoro ¢Gaanna HECKOJBKO MEHbIIE, 4eM NOJMYBOJHOBOrO rpebeHuaroro. st yBenHue-
HHS 2(¢perTa BHCOTY 3y6lOB Leseco06pasHO YBEJIHUHTh NMPHMEPHO A0 3A.

Ha puc. 4 noxasannl ormfaromipe nHarpaMMel Hampasjennocts PITA (20=49° u
2E=22°) c 3yOuaTHIMH LINTKaMH (CHJIOWIHAs NWHHS) H 6€3 INHTKOB (MYHKTHDHAS JIHHHS).

B BepTHKANBHOH NNOCKOCTH NOBBIIEHHL YPOBeHb GOKOBOTO H3JYYeHHST HaGJIO-
AAeTCsT B CEKTOPE YIVIOB, ONPENENAeMOM NPSAMBIM IEDeH3JNYUEHHEM pyNopa B HaNpaBJACHHH
BepXHeH KDOMKH 3epKana ¥ aAudparuuedl Ha 3TOH KPOMKe.

HauGonee adpdextusrbiM cnocofoM mogaBjieRusi 6o-
KOBOIO  H3JIYYECHHA B 3TOM CEKTODE ABAACTCS BBHIIOJHE-
HUE 4YacTH NepeiHell CTEHKH pynopa B BHAe HMIELaHCHOH
CTPYKTYpbl (HANPHMEP, H3 4YeTBEPTHBOJHOBLIX KaHaBOK),
OTKHMAIOLIeH> HEPTHIO B CTOPOHY OTParKalollero sepxa-

Ha ero BepXHeH KDOVKe H YMEHbINEHWIO IIePeiHBHOrO Jie- |
nectka CeKTOp ¥ BeJHUHHA INIOJABJEHHST 3aBHCAT OT Das- r
Mepa ¥ paCHOJOKeHHd HMIELaHCHOH CTPYKTYPH BHYTDH 75
pynopa. IlpH pacnonokeHHH KaHaBOK BOJH3M DACKPHIBA
pynopa raybmHa ¥ CEKTOD IIOJABJEHHs He3HAUHTEJIbHH.

— I
Ilo mepe cwmerenns KaHaBOK K BepuIMHe Pymopa CeKTOp H 200 40" E0° 807*
ray6uHa YBeNHYHBAIOTCS, HO MOSBJSIOTCS IIOTEPH B YCH-
JeHud. MoXHO 1oZo6paTh TaKoe pAacHONOKEHHe H TaKoe
YHCJAO KAHABOK, KOrAAa CEKTOp K rayOHHa TOjAAaBJeHHS Puc 2

OyAyT 3HAUUTE/LHLIMH, & YCHIEHHE OCTAHETCS NPaKTHYe-
CKH HEH3MEHHEIM.

Ha puc. 5 npusenens orubawomue auarpaMmbl Hanmpasiaednoctn PIIA ¢ mupamuganb-
HpM pymopom (2¢0=2E=EC°) B BePTHRAJILHON INOCKOCTH HPH BEPTHKANLHON NOJNADPH3AIHH,
TAe YPOBEHD TEPEJMBHOTO H JHGPAKIHOHHBIX JICIECTKOB Hambojee BHICOK. IIyHKTHDHOM
JIRHHEH [I0Ka3aHa [HarpaMMa AadTeHHs! 6¢3 KaHaBOK, CINIOWHON —- ¢ YeTBEPTHBOJHOBHIMH
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[image: image3.png]KaHaBKaMH, KOTOpEE AOXOAAT NPHMepHO A0 cepeXHHEI NepexHell cTeHKH pynopa. Hanmude
KaHABOK NPHBOAMT K yMeHblIeHHIO (6onee yem Ha 15 nbB) GoKCBOrO u3ayyeHHs, omnpeXe-
JMeMOro TpSAMBIM TepeHsiyueHueM pymopa u Audpakuuedi Ha BepxXHell KpPOMKe 3epkaia.
Hexoropoe yBeanueHHe YPOBHA OOKOBOTO H3JIy4eHHs B CEKTOpEe YIVIOB, COOTBETCTBYIOLIEM
Au(PPaKIHOHHOMY IIOJNI0 OT HHXKHeH KDOMKH DACKphiBa aHTEHHBI, MOXHO OOBSCHHIL yBe-
JIMYEHHEM aMIIHTYAB TOJs, o0Jydarolmlero 3Ty KPOMKY, KOTOpoe SBHJIOCH CJASACTBHEM Ie-
pepacnpenefieHHs] 3HeprHM B DacKphiBe aHTeHHH CrelyeT OTMETHTb, 4TO KaHABKH MOTYT
6LITH 3aMEHEHBl JHIISKTPHKOM (AMIEKTDPHUYECKOH IVIACTHHOH), KOTOPBIE IPH COOTRETCT-
BYIOIIEM BHIIOJIHEHHU (3T aHaJOFHYHBIH atdexT

Bosee MpoCTHIM CIHOCOGOM NOAABJEHHs GOKCBEIX JENECTKOB B BEPTHKAJNbHON IJIOCKO-
CTH SIBJISIETCA YCTAHOBKAa N[O BepxHeHl KPOMKe 3epKasja PacCMOTPEHHLIX BbIUe S IOpH
30HTANBHON DIOCKOCTH PAChA3UPYIONNK TpeOeluaTHX NONYBONHOBHX Wi 3yGuarthix drau-
nes (puc 13 u 1u), npHueM Yrabl HaKAoHa ITHX (JIaHIEB TakKxKe [AO/KHBL [OACHPaThCHA

Ha puc 6 nokasamm ormasmommue JH anrennwt ¢ yriamu pacreopa 2¢=49°, 25=22°
B BEDPTHKAJLHOH IWIOCKOCTH IIPH BEPTHKAJBHON noJspusanud (CIVIOMIHAF JHHHSA — C pac-
dasupyomuMy  GJannaM4, OYHKTHpHas — Gez Quanues) Ilomassiense GOKOBOTO H3Jyde-
PRI B 3TOM CJydae BecbMa B3HAUMTeJbHO, HO CEKTOp MOJABJIEHMSA MeHblIe, 4eM IIpH HC-
10JAb30BaHHA KaHABOK HJIH JH3JIEKTPHKA
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Puc 6

[TposexenHbie HCCAeLOBAHHS NOKA3a/H, UTO HCIOJMb30BAHHME JOCTATOYHO IIPOCTHIX YCT-
POHCTE MO3BOJISIET YMEHBIIHTH YPOBeHb 0OKOBOro usaydyenus PITA kak B rOpH3OHTANLHOH,
Tak ¥ B BePTHKAJbHOH NJOCKOCTSAX, HPHYEM HEKOTODLIE M3 3THX YCTPOHCTB MOTYT OHITh
HCNOJb30BAHE H B OCECHMMETPHYHEIX aHTEeHHAX, W B aHTEHHAX C BHIHECEHHHM 00Jjyua-
TeJIeM
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