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Ans HEOCECMMMETPUYHBIX 3EPKAJTbHbBIX

AHTEHH C KPYITIbIM PACKPbIBOM

OxHolf W3 TNepCIeKTHBHBIX 3epKaJbHBIX aHTEHH
SIBJIsIeTCS] aHTeHHA ¢ BBIHECEHHBIM oOJyuareseM,
oTpaxkalolllee 3epKaJio KOTOPOH IpeAcTaBJseT CO-
60H BEIPE3KYy U3 Napabo/0uja BpallleHusa LHJIHHA-
poM ¢ OCblO, CMENIeHHOH mhapasensHo GoKadb-
HOH ocH HCXoAHOro mapabosouna. st cosgaHus
3 TJIOCKOCTH pacKphlBa TakoH aHTEHHH PaBHO-
MePHOTO pacTpefeseHusi aMUAWTYAH TOAA HeoO-
Y0IHVO, 4TOOH YpOBeHb NOJSA, H3AYIaeMoro 06-
JaydateseM B HanpaBJeHHH OTParkalmollero 3epka-
Jra, OBLT TPOTOPIUOHANEH PACCTOSHHAM OT (QOKy-
ca JI0 COOTBETCTBYIOUIHX TOYeK Ha ero TOBepX-
roctH. Ilpn ncwodb3oBaHuE 1epBHYHOro obuayda-
TeJds ¢ OCeCINMETPHYHOM jAmarpaMmoll Hanpas-
aewHoctn (JH) 3710 voxer 6biTh AOCTHIILYTO
TOJIbKO C HOMOIIBIO OIHOTO MM HECKOJBKHX JO-
NOTHATETLHBIX 3€PKAT CO CHEUMHAJbHHIM POdH-
JeM, YTO CYIIeCTBEHHO YAOPOKAeT U YCJAOKHSET
QHTEHHY.

Hekoroporo BRIpaBHABAHHS aMIIUTYAHONO pac-
IpeleJeHnst B IJIOCKOCTH CHMMETPHH (BepTHKAJb-
Has IVIOCKOCTb) OAHO3EPKAMbHON AHTEHHH ¢ 06-
JydyaresieM, HMEOUIUM ocecuMMeTrprunyio JH,

'

MOKHO JOCTHYb TyTeM YCTAHOBKH ONTHYECKOH
ocu ofJyuatenss ¢ HEKOTOPHM IIOBOPOTOM B CTO-
pony BepxHell kpoMku zepkaia [1]. TIpu stom,
OJHAKO, yBeJHUHBaeTCA Iepeu3JyueHHe, H BH-
WIPBHII 10 KOY(DAHUUMEHTY HCIOJb30BaHUA TMO-
BepxnocTH (KHII) nosdyuaercsi HesHauMTeJBHHIM.

Hanbonee pagukansubeii  cHocoG NOBBIIIEHHS
9(hpeKTHBHOCTH OAHO3ePKaJbHOH aHTEHHBl — HC-
noJIb30BaHKE MepBHYHOrO obnyuartens ¢ JIH, Gaus-
xofi k ontaManbHoil. K obayuarenam ¢ JH, ne-
CKOJIBKO NPUOIHKAOMUMACA 10 GopMe TIVIaBHOIO
JIETIECTKA K OLITHMAJbHBIM, MOXKHO OTHECTH BOJ-
HOBOABL W DYMOPHBIE AHTEHHEI ¢ KOCHIM Cpe3om
mIocKocTH  packpsiBa [2, 3]. Hanuume Xxocoro
Cpe3a MO3BOJSET NOJYYHTH HEKOTOPYI aCHMMeET-
PHIO TJIaBIIOFO JINIECTKA B IWIOCKOCTH CUMMETPHH
AHTEHHBl, HO B LEJOM 3TH O0JydaTeJH TajeKH OT
OLTHMAaJbHHIX.

Huxe npuBelleHH pesy/bTaTH pas3paboTKH 06-
Jlyyarens, ABJgollerocs Moauduraunueir pacda-

3HPOBEHHOTO pymopa ¢ wuajoMoM oOpasywomeft
[4].
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* Mpuruun paGorsl obayuarens. Kak usBecTHO,
pacdasupoBanHbl pymop c usaomom oGpasyio
ameff, OTIHYAACh NPOCTOTOH KOHCTPYKIHH, IO3BO-
JAET HOAYYHTh OJH3KYI0 K cronoobpasuoi JH c
‘OJMHAKOBOH IHMPHHOH TVIABHOTO JENecTKa B I10-
ckoctax £ w H ¥ Hu3Kuv yposuev GOKOBOTO H3-
Jiywennsi, JH Takoro pynopa CoxpaHsercsl npak-
THYECKH HEH3MEHHOH B IIHPOKOM IHama3oHe ua-
croT. OCHOBHO/ €ro HexoCTaTOK — G0JbIIHe Tra-
HapuTH — He HMEeT CYUIECTBEHHOIo 3HAUCHHS B
AHTEHHE ¢ BBIHECEHHBIM 06jydaTeneM.

Heob6xonumasd acuMMeTpusi IMIaBHOTO JENeCTKa
JH gocruraercss TeM, 4TO OCb CHJIBHO pacdasu-
poBaHHOrO (OCHOBHOro) pymopa 2 (puc, la) no-
BepHYTZ OTHOCHTEJNHHO HANPABJEHHs I[JIdBHOI'O
H3JYYeHHS MaJjoro cuadasHoro pynopa I Ha He-
xoTopbléi yron y [B], BeauudHa KOTOPOro ompe-
Jesidercs FeOMeTpI/Ieﬁ aHTeHHH. Tak Kak mypuHa
raaBHoro Jenectka IIH u kosddunuent ycune-
HHSI CHJIBHO pacdasupoBAHHEIX PYIOPHBIX AHTEHH
OHpEeNeJSIOTCSI B OCHOBHOM YIVIOM pacTsopa py-
mopa (B cXeMe DyHopa C H3JIOMOM — OCHOBHOTO),
TIOBOPOT OCH OCHOBHOI'O pynopa IPHBOAHT K TO-
My, UTO YCHJIEHHE PYIopa B IVIOCKOCTH €ro CHM-
METPHH B OKPECTHOCTH TOYKH B  cOOTBeTCTByeT

pynopy ¢ yrioMm pactBopa 20l,, a B OKPeCTHOCTH

TOUKH B’ — pynopy ¢ yriom pacraopa Qaé'.

TIpyn meusmenHoil jpiHHe 06pasymollell OCHOBHO-
ro pymnopa pacdasupoBka s TOYEK pPacKpLIBa,
pacloJIOXKeHHEIX B Pas3lHUHBIX NJ0CKOCTAX, NpO-
XONAIIUX uepe3 OCb OCHOBHOIO DPYIOpa, Pasauy-
Ha. OTo NPHBOAMT K 3aMETHOH H3Pe3aHHOCTH
BEPIIHHL IIaBHOTO JICMECTKa JdH, ocoberno B
CEKTOpPE YINld Qg TAK KAK HDH OMHOM H TOM e
pasmepe packpbiBa pac)asupoBKa DYIOPOB, HMe-
I0IUX GosbUINfA yroJ pacTBopa, 60.1blle, MKa3aH-
HEII HENOCTATOK MOMHO YCTPaHHUThL, obecleuHs
g BCeX TOYEK KPOMKM PACKDHIBA  OCHOBHOIO
pymopa ycaoBMe NOCTOSHCTBA pasHOCTH das B
MoGol M3 NJOCKOCTeH, IMPOXOAALIHX yepe3 ero
OCb, T. €. CHENaB IOCTOAHHHM DasiHuie Mex1y

namHO# ofpasymolliefi [ OCHOBHOTO PyHOpa H ee
fIpoeKunel hg HA 0Ch MaJoro CHH(asHoro pymopa

ly—hy= ly— hy =I5 (8) — K (B)=const, (1)
rae G—yron NOBOPOTA IJIOCKOCTH Ha0A0AeHH ],

TIpOXOAsiIlell uepes OCb OCHOBHOrO pymopa. Ilpn
yemoBur (1) BesmuuHa pacdasUpOBKHM JAst JIIO-

©0#i TOWKH paACKpHIBA OCHOBHOrO pPYyIOpa OLHMHA-

KOBa. DTO MO3BOJAET YMEHBIIHTb KaK TriyOHHY
OCUMJUIALHIE B CeXTOpe IVIABHOTO J€NECTKa, Tak *:
H KO3(Q(HUHEHT OTPa’KeHHA OT KPOMKH OCHOBHO-
ro pymopa, MOTOMY HYTO OTPaKEHHOe OT Hee K
IUTAOUIEMY BOJIHOBOJY ToJde OyAer CHIbHO pac-
¢dasuposano.

B onmcanmOfi BhIlle cxeMe pymopa C H3JOMOM,
MOBOPOTOM OCH H KOCBIM CPe30M pAacHpeleleHne
AMIIMTYJB TOJIST B CeYeHHH H3.I0Ma CHH(pA3HO,
MO9TOMY HalpaBjieHHE H3JIyUeHHS MaJjoro pymo-
pa coBmajaer C €ro ocblo. MOXKHO BEHIIOJHHTH
MaJpli pynop TakuM o0pasoM, 4To8B ceueHme
M3/0Ma B MNJOCKOCTH CHMMETDHH OBLIO He mep-
NEeHIHKYJAAPHO OCH PYIOpa, a HAakKJAOHHO, T. e.
cllenaTh H Majabli PYOOP C KOCBIM  CPE30M
(puc. 1 6). 310 MO3BOMHT JOTOJHUTENBHO YJIy4-
UIMTL COIVIACOBaHHe oOjydaress, Gmaromaps pac-
$a3upoBKe MONA, OTPAKEHHOrO OT M3JIOMA K IH- N

TaomeMy BomHOBOAY (/y7=[;). Cevenue usioma

esecoo6pasHo HAKJIOHHTb B CTOPOHY, NPOTHRO-
MOJOKHYK HOBOPOTY OCH OCHOBHOTO DPYyIOpa, TaK
KaK ¥MEHHO B 3Ty CTOPOHY MPOHCXOZUT NOBOPOT
HaIpaBJeHHs IVIABHOTO H3/JYYCHHs MaJOTo pymopa
IIpU KOCOM cpe3e, U Pe3yIbTHUDYIOIHA 3hdeKT —
ACHMMETPHS TI1aBHOTO JeNecTKa B ILIOCKOCTH
CHMMeTpHH — vBeanunsaeTcs. (O4eBHAHO, 4TO B
TOM CJIviae BEINYHHY IOBOPOTZ OCH OCHOBHOTO
pyviiopa H paca3upoBKy Ha ero KpPOMKax Cle-
AyeT DacCUMTHBATL HE OTHOCHTEIBHO OCH Majo-
FO pyIOpa, a OTHOCHTENBbHO HANPaBJEHH €ero
IVIABHOTO H3JYYeHHS.

B npanpHefiliem BBEAEHH CJIEAYIOIIHE 00603HA-
vennsi: PU — pynop ¢ uanomom, PUIT— pymop
¢ HaaoMoMm ¥ mosoporoM ocu, PUIIC — PHII ¢
KOCBHIM CPe30M pPacKphiBa.

Metonuka onpepnelieHHst TeOMETPHUECKHX Pas3-
mepoB, ['eomerpuueckue pasmepsl PUIIC ompeje-
JAIOTCS B 3aBHCHMOCTH OT TpeGyeMOH IIMPHHH
u Gopmbl riaBHOoro senecrka JH obayuarens.

¥ron pactBOopPa OCHOBHOTLO pYyIo-
pa 2oy, onpelendAOliMA HIMPHHY TJaBHOTO Jie-
nectka [ H, BrOupaercs B 3aBHCHMOCTH OT YI-
JIOB OGJyueHHst 3epKasa B TOPH3OHTANBHOHA 24, U
BEPTHKAJIBHON 2@ IJIOCKOCTAX, KOTOPHIE S aH-\
TEHH C KPYIVILIM DacKpLIBOM HDHMEDHO DaBHBL
Vros pactBopa OCHOBHOTO pynopa 2c; LOJxKeH
6piTh IIpEMEpPHO pased, Kax u B PH, yray obay-
UeHUST OCHOBHOIO 3epka.ia, T. e.

20y = Yo = Fo. (2)

Ecan Kk aHTeHHe INpelbsBIsS*0TCS TOBHIIICHHBIE
TpeGOoBaKHS 110 MOMEXO3aIHIIEHHOCTH, TO, UTOGH
\MeHBUIHTh VPO3eHb OOIVUEHHS hPOMKH H yTeu-
KY 3a xpas 3epkala, clIelveT BHOHPATb op He-
CKOJIBKO MeHblIe VKa3aHHCH B (2) BeIHUYHHB;
ecIJH OCHOBHBIM TpeSoBaEMey fB/1seTcA MOBLIIIe-
HAe 3 (enTHBHOCTH. TO HECKOJBbKO OOJbINe, WTO-
6bl MOJVUHTL 00.J€e PaBHOMEPHOE pacipejeneHue
aMILTHTVIH 1105 B PacKphiBe.

Tpebvembiil vpoBeHp Tepenaja aMIVIHTYABL [O-
g5 MeXK1y HANpPaBIeHHSAMH HA BEPXHIOW M HUXK-
HIOK KPOMKH (Betuguua acummerpun [AH B mioc-
KOCTH cn_\i_\[erpnln) ofecreynBaeTcs 3a CUeT pas-

JHUHSL VIIOB Qg H Oy, BEIWUMHA KOTOPHX IPH-
G6AHKEHHO MOXKeT OhITb Hali[eHa M3 YCJIOBHA:

tg ay/tg 0y = Su/Ss, (3)

roe Sk u Sy — paccrosiHie 0T (OKyca aHTEHHEH
40 HMXKHel M BepXHell KDOMOK 3epKaja COOTBET-

CTBEHHO, IPHYEM O o0l ==20l.
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Pasmep packpmBa pynopa 2R, B
MJIOCKOCTH, NEPHEHAUKYASIPHOH IJIOCKOCTH CHM-

MeTPHH W MPOXOASIeHd Uepes 0Cb OCHOBHOIO Py-
nopa,

V(S +REmit k(1 —m?) (2S,~k)—
1 —m?
—m (Sp— k)
,_.p— s (4)

rae k=nhi2. m=1g(xy2;. Sy — paccTogHue oT
LeHTPa pachpHBa PNTIcpPa 10 TOYKH HaD.JII0IEHHS,
B JIaHHOM C.IYyae 10 KPOMOK 3epkala B IlJIOC-
KOCTH aCHMMMeTPHH: 7 — JIIHHA BOJHE; 1 — Be-
AHTMHA pachazHPOBKH DYIODA, BHPAXKEHHAs B 7T
H onpejeiswinas GopMy BepIIHHEI [VIABHOLQ Jie-
mectka JIH u xpyrusny cxato. [lpu n=2, 4,
6 ...— (opMa BEpIIMHL TVIdBHOTO JielecTKa OJAH3-
Ka K cepnoobpasHofi, npu n=1,5; 2,5; 3,5.. —K
IJIOCKOH, npu n=1, 3, 5..— K Kynoa006pasHoi.
Hast obecneuenust Boicokoro KUIT caepyer Bu-
6path cefn006pasHyo HIH MJIOCKYI0 (GopMy Bep-
IIAHE TJIBHOTO JeNecTKa, a MJs IOJYyYeHHS B
PACKpPBIBE AHTEHHBI CNAJAIOIIETO  PACTPENETeHUs
[osia — KymosnooOpasnyio. KpyTussa ckatos Iyias-
HOTO JIeNecTKa YBEJHUHBAETCS C YBEJIHUEHHEM 71,
HO TIPH 3TOM PACTYT pa3Mephl pyropa.

Pasmep ceuenus maaoma u yroa
pacrtBopa Maaoro pynopa 2R, H 2
paccuuThBalTCH, Kax H 111 PH, nmo dopmyaam

g =

—

Ri=Ry[1— (1 —gq cos*ay)'/*)'q, ()
rie §=1—(1,64 Rotg 2a'2.)%:
a; << 2arctg (216 Ry). (6)

®azosmd uwexip PHIOC wmoxuo cuu-
TAaTb pacnoJoenHnM. xax # ¥ Pl 3 cepeinnme
MEXy CeTeHEEM H3I0Ma H reOMeTpPHIECKON Bep-
IMMAOR OCHOBHOTO PVEOPA, 9T0  NOITBEPIHIOCH
IpY H3MEPEHAH (PAa30BHX IHATPAMM. HO, B OT.IH-
4he OT NOCJENHEro, ero NMolokeHHe VIio6uee HE-
CHPOBaTh HE OT PACKPhiBA OCHOBHOLG pPyIopa, a
OT ceveHHs ussnoma. Ilpu 5ToM paccrosmme oT ce-
YEHHS H30Ma JI0 (Pa30BOro ueHTpa

Spu = R1/21g a,. (7N

ﬂJ’IH‘OHpE,ZIeJ'IeHHH TOYHOI'O ITOJOXKEHUs CI)E?:OBO-

TO HEHTPA B 3TOM DPyInope HeOGXOAHMEL JOMO.THH-
TeJbHbLIE HCCJIEHOBAHHS,

HAaurel o6pasymomux
pyoopa B HJAOCKOCTH CHMMETPHH
P BHIOPAHHOM — SHAYEHHH A ONPENEAIOTCS B
3aBHCHMOCTH  OT 052 H OLQ, RQ, R, npu Sp=SI,)H

Sp—S Tie RQ it RQ, paccuureiBaeMbie 110
(4,,—pa1n3 CHl THIOTETHIECKHX PYNOPOB C yIva-
MH pacrBopa 20 H 2052', pacasupoBKa KOTO-
PHIX paBHa OJHON M TOH »ke BeJHYHHE, COOTBET-
CTBYIOlIel BHIGDAHHOMY 3HAYEHHIO 71; S’ H S” —
PACCTOSIHHA OT LEHTPA PAcKpHBa amx pyHopOB
AO BepXHel i HHAKHEH KPOMOK sepkana. CooTser-
CTBEHHO ZQ—RQ/smocQ, ly=R/sinc, .

. ITlpn mpeasaputesmpuex pacuerax, a TakKe B

TOM Cjlyuae, KOTZla pAaccTOsHHe oT (hoKyca A0
KPOMOK 3epKasia MHOro Gosblue 06pas3yomux py-

OCHOBHOTO

nopa (pymop HaxOHTCH B JaJibHeR 30He) MOXK-"
Ho npuHATh Sp=3S,, S =38s, Sp——-Sn, rae
So = (Su+Sa)/2.

AnanoruunpiM 06pa3oM, HCXOASA H3  YCIOBHS
co3zaHud NOCTOAHCTBA pacdasHpoBKH B 000
TOYKE KPOMKH packphiBa OCHOBHOIO pynopa,
MOMHO PACCUMTaTh AJHHY ofpasymomell OCHOBHO-
ro pymopa B J060H IJOCKOCTH, IPOXOASIIel e~
pes €ro ocb (Wad HalpaBJleHHE IMIABHOI'C H3JIYy-
yenns). [IPAKTHUCCKH CJIOKHYI0 $HOPMY KPOMKH
PACKPBIBE MOXKHO AaNNIPOKCHMHPOBATL NyTeM KO-
coro cpesa B TIOCKOCTH CHMMETPHM pyHopa ¢ pa-
JIHYCOM DAacKpblBa R“we——IQ/su'loc2 nnocxoc’rb‘o
npoxoAsiuelf uepe3 KOHIB 06pa3yIOMHX wl2
nox yraom Py K packpuisy. [Ipn 3ToM 3HauUMTENb-

¢
t

HO yhopollaeTrcss KaK pacdeT, TakK H H3rOTOBJICHHE!

pymopa.

[Ipy BHUIOJMHEHMH CEUEHHUSt H3I0Ma C KOCHIM
Cpe3oM B TJIOCKOCTH CHMMETPHH pacueT pacdasu-
POBKH H TeOMeTPHUECKHX pa3MepDOB IPOBOIHTCS
aHAJOTHYHO TPHBEJEHHOMY BEINIE, HO OTHOCHTENb-
HO HANPABJEHHS IJIABHOTO H3JMYUeHHs MaJoro
pymopa, €cJH OHO CYIIECTBEHHO OTJIHYAETCS OT
oceporo. [Ipn neGonpmnx suauenusax P; (10..20°%)
OTKJIOHEHHE HAIPABJEHHS IJIABHOTO U3JAYUeHHSA OT
OCEBOr0 HE3HAUHTEJNBHO W MM IIPH pacueTe MOXK-
Ho npeneGpeub. HamoMHHM, YTO AJS yJydlleHUs
COr/JIacOBAHHUS HajHuHe KOCOro cpe3a BecbMa XKe-
JIATEBHO,

ANeKTPUYECKUe XapakTepUcTHKH. C LEIbIo Tpo-
BepPKH 3JEKTPHUECKHX NapaMerpoB GELIO H3TOTOB-
JIEHO H HCCIEJOBAHO HECKOJBKO PYIOPOB, OTJIH-
YAOUIHXCSA TeOMETPHUSCKHMH Pa3MepaMu.

Ha prc. 2 mogazaum JH obayuarens
(2Rvare==115 ™M, 2R, =16 MM, 20,=70°
29, =20° y=10°, B,=29°, f3;,=0°), uamepen-

uble Ha paccTosinEd 180 MM oT ¢a3oBOro LeHTPa
Ha HECKO.JbKHX IJHHAX BOJH padouero AHanasc-
Ha, IpHYeM A=7 MM COOTBETCTBYeT ONTHMAJb-
HOR 1JHHe Boadnl, Cpapuenue 3Tux [H mokasw-
BaeT. 4TO MPH H3MEHeHHH IJAMHBI BOsHH B 1,5 pa-
3a (OTHOCHTEJIbHO ONTHMAJBHOH) TIJIaBHBIN JeTie-
ctok JH B ILI0CKOCTH acHMMeTPHH NPaKTUYECKH
He MEHSEeTCS H He 3aBHCHT OT IIOJspH3aluHd, He-
CKOJIBKO M3MeHsleTcsl JHIIb (opMa BepIIHHH
raaBHoro Jenectka (puc. 2a). B miockoctn cum-
MmeTpuu (puc. 26) usmenenne JH B 3aBucumocTn
OT AJHHEI BoJHHE Gosee cymectBenHoe C ysean-
YeHHEM AJNWHH BOJIHEL TIOSIBJsIETCS HEKOTOpas 3a-
BUCHMOCTh TJIABHOTO JellecTKa OT NOJsIPH3ALME,
HO ACHMMETPUS COXPAHSIETCS.

Ha puc. 3 nmoxasans aMIVIATYAHBEE ¥ (asoBhie
JH ngs aToro e pynopa, HIMePeHHBIE Ha
BOJIHE 8 MM B TJIOCKOCTAX aCHMMETPUH H CHUMMeT-
puY TIpH BpAIIEHAH Pynopa BOKPYT ero ¢pasororo
nenrpa, oupegenerHoro no (7). Ilpu stom ¢aszo-
Bhle MCKaXeHHs B Ipefenax pabouero cexropa
YIJO0B He3HAUHTENBHEL

Ha puc. 4 npusegennt JH obayuatens (2R==
=210 MM, 2R, =42 mM, 20,=70° 2a,=22°
v=T7° P2=18° $;=0°) B NJAOCKOCTAX aACUMMeT-
pua (a) u cummerpuu (6), U3MepeHHHE B AaJb-
Hefl 30He Ha vacrorax 10, 11 u 12 [T, 1. e, B
A¥ANA30He, HOCKOJbKO OoJee MHPOKOM, ueM pa-
Gounii (pynop GBI OHTHMH3HPOBAH ISl JHANaso-
ga 10,7—11,7 TTu). Ha puc, 48 noxasanms B
nnockoety cuMmerpun [AH Toro xe oGaywatens,
HO Ge3 KOCOro cpesa pacKphiBa OCHOBHOTO PYIO-
pa (Pay==0°). W3 npuBeleHHHX [JaHHEIX BHIHO,
yTQ BO BCEM ucCNenoBaHHoM auanasone H oc-





[image: image3.png]1%
T " .
/ L—?MM\I‘g -5 /j /1::7MM\
/ 0\ _U,/ IRAY
4 ~
| N5 Y75 — 18 frg N\
/ 3
/ J R—m 2036\ \ ol g \
; { gy A0\ 2 ,46] 10 P S
[ 27T N s\l LA S\ A
y 1845 ¢
/ / J IN-2045 Y, J \\
T Sy 40 g, o e SN
// / iz ]Li Yo 1§, / ‘f/lc O \’\ \\\
J - 0
e N W oty P 0
7/1’ e N\ s\ 5 5 Sl e 0 N\
77 X N
{ - - \
4 —mEl \37’2,045 ig’w % "N
_ B} | [
A i S
- I l ] | | A
-40°  -2° 0° WS —s0®  w° 7 20° Puc 2
ﬂ) 3,
Paboyuu 7700 Padosud  cexmo, .
Hf]‘/l[l[ CEH 7 7 ‘ 7 = 10 /m\< /{n
e ’ '/ ? ‘ AN
Ly N L RNy AP b8 Ef N
/ e H ] o L KeN
A { {,/ u,ﬁ T T I 075 T
‘\ -2 7 -20 | l\ [ 1 |
AL s 1] 51745, h4 o4
407 -90° 0 5g°i4go —~40° -70° 0 ZU 40° 02 T MW 1( ]J
19 oY 1 c Ll
n MA W e A,
Y KET L R T IR VI — \7%
T 0—4/0 Al -4 =20 ﬂ_mfﬂ\ Puc
I Tall vy
"Z]gﬁo 'Agpo
d) bl -
Puc. 3
Ay o o a
B4 20 020 40 50"—50"-?0 -0 010 4 E0-g0-% -g0 O 20 4 60
F=,21Ty
f=1121Ty
F=10Ty

Puc. 2





[image: image4.png]; L%
b 10, g mo 4 /7
2[’% 10 10, o a7y

R .
7

T 15 i 5 T4
)
' Puc, 6

TAlTCA MPAKTHIECKH HEH3MeHHBIMH, B II0CKOCTH
CHMMETPHH IIaBHLIA .1emecTok JH mnyeer 1pefy-
eMyio GOopMY, NpHYeM OPH HATHIHH KOCOTO Cpesa
packpblBa OCHOBHOTO pynopa (pHc. 46) H3pesaH-
HOCTh BEPIUHHH IIABHOTO .Jenectka cialee, yeM
y pynopa 6e3 Kocoro cpesa (puc. 48),

Ulpu ucmoabp3oBaHun J1aHHOro ofjdywatens B
HEOCECUMMETDHYHOH  aHTeHHe, T'A€ PpAaCCTOSHHUS
0 BEpXHEH M HIXKHell KPOMOK 3epKaja OTJIHYd-
I0TCS1 IPHMEPHO B /Ba Dasa, MOXKHO NOQJYYHTb B
€e PACKPHIBE MPAKTHYECKH OCECHMMETPHYHOE pac-
npefesieHHe aMIVIHTYAR mous. Ilpu obaydeHun
KPOMOK 3epkaJsia o yposHio — (10..12) nb cym-
MapHBH KO3(QOGHIHEHT HCIOJb30OBAHHST IOBEPX-
noetw Ky , paccumtamnuiif no JAH ofayuarens,
pocruraer 3HaueHus Oonee 0,8 (puc. B), B TO
Bpems Kak anepTypHbl (Ka) u-mepexsarta (Kx)
pasuut npumepHo 0,9, KMI1 autenusl c¢ Taxkum
pynopoM, HOJTyYeHHH{l 3KCIEPHMEHTAJbHO, PaBeH
0,7 [7].

3aBHcEMOCTD K0s(DhUIMEHTd OTpaKeHHs OT
YacTOTH IPH HaAHYHH KOCOLD Cpe3a pacKphBa
noxkasana Ha puc, 6a, a npH HaTHIHH KOCOTO cpe-
3a H B MecTe uznoma (B;=20°) —wua puc. 66.
CpaBHeHHe MOKa3hIBA€T, 4TO hOCOH cpe3 B MecTe
H3/710Ma 3HAYHTEIbHO YMeHbIIAaeT BEIRYHHY KO-
3bbHIHEHTd 0TPakeHAA.

3axaoyenue. IlosyueHHble 3KCIEPHMEHTANbHEIE
pe3yJbTaTEl XOPOUIO COIMACYIoTCs ¢ (hH3HUECKOH
TpakToBKO# mpuHumna paGorem PUIIC. Tpenno-
KEHHAS MEeTOAMKA paciera BechbMa HPOCTa H MOo-
3BOVISET ¢ AOCTATOYHOH I IPAKTHYCCKUX Hesel
TOUHOCTBIO ONPEJEJHTb OCHOBHBEIE FEOMETPUYECKHE
pa3Mepsl pynopa B 3aBHCHMOCTH OT Tpebyemoi
wnpuHLl ¥ GOpPMBL TyaBHOTO Jemectka JIH.
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