Cdepuyeckas abeppanus

YcioBue

3agada 10-2 Cdepuieckoe 3epKajio.

«Cdepuueckas abepparust» Borayroe 3epkaJio, mu-

POKO HCIIOJIb3yeMOe TIPU aCTPOHOMUYECKUX U OITH- \
JeCKMX HabOJIIOMEHNIX, IIPeACTaBIsIeT coboil cdepu- /VE
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touke O (cM. puc.). | I
[Ipu ocTpoennn n3o0parkeHuit B BOTHYTOM 3epKaJie | | - 2!
TPAJIUITUOHHO CIUTACTCA, UTO IIYYOK IapasIeIbHbIX ! R |

JIydeil, paciupoCTPaHSIONIUXCs BOJIM3KM TJIABHOM OII-

tuaeckoit ocu OP 3epkasia (T.H. TapaKCHaJbHBIX JIydeil), [OcIe OTPayKeHUs OT 3epKajia lepece-
Kaercsd B TOUke IyiaBHoro (okyca F ua paccrosiuuu PFE or yimasel (nanee F). JlanHoe cBOicTBO
BOT'HYTOI'O 3€pKaJjia aHAJIOTUTYIHO CBOMCTBY COOMPAIOIIEi JIMH3BI, TIO3TOMY MHOT/IA BOTHYTOE 3€PKAJIO
HA3BIBAIOT COOMPAIONINM 3epKaoM. MareMaTrndecK napakcuabHOe TPUOIUKEHNE COOTBETCTBYET
IPUOJIMZKEHNIO MAJIBIX YIJIOB, B paMKaxX KOTOPOT'O MPUMEHUMBI IPUOINKeHHbIE (POPMYJITHI

sina~tga~a cosa=l. (1)

Hactp 1. «Knaccuyeckasi — mapakcuajibHOe MPUOINKEHTE»

Pacecmorpum mydok Jsrydeit, pacrnpocTpassiionuxcs Boan3n ontudeckoir ocu (h < R) BOrHyTOrO
3epKaJia napaJuiesibio eif. Pajgnmyc kpuBusnbl 3epkajia R = 40cwm.

1.1 JTokazkuTe, 9TO BCE JIy4IU UJLYIINE [TapasieIbHO OITHIECKON OCH TIOC/Ie OTPaXKeHUs OT 3epKaJia
nepecekaloTcs B ofHo# Touke. Haiinre hokycHoe paccrosgHue 3epKaJa.
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/‘”/

1.2 Toueunblit HCTOYHUK CBETA Ha XOIUTCHA Ha ONTHYECKOI OCH 3epKasa Ha paccroguun a (a > R).
JokazkuTe, 4TO BCe JIyud BLIXOJdIINME OT MCTOYHUKA M OTPaskKeHHble OT 3epKaJla IepeceKaloTcd B
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onuoit Touke (T.e. hopmupytorT uzobpazkenue). Haityiure paccrosiaue b oT 9TON TOUKHU JI0 OLTHYE-
CKOT'O IIEHTpa 3epKaJja Toukn P.

1.3 Toctpoiite nzobpazkerue mpeaMera (CTPeJIKI) B BOTHYTOM 3epKase (eM. puc.) lnnaa crpenkn
paBHa HOJIOBUHE (POKYCHOTO PACCTOSTHUSI.

YHactp 2. «AbepparnmoHHad . .. JaJIbHUAE JIydu»

sIBnenne cepraeckoil abepparmy’ 3aK/II0YaeTca B TOM, ITO J[Ba, JTyda, Ha-
paJIIeIbHBIX TJIABHON ONTHYECKON OCH 3epKaJia, MJIYIIHe Ha JIOCTATOTHO 4
OOJIBIIIX PA3/IMIHBIX PACCTOSHUSIX hq U ho OT HEE, BCE XKe IePeceKyTcs C
OCBIO HE B OJIHOI, & B pas3andHbIX Toukax (¢okycax) Fi u Fy (em. puc.). To
€CTb, TOBOPSI «aDCOJIIOTHO CTPOrO», TJIABHOTO €IMHOTO (POKyCa BOIHYTOTO
3epkaJia He cymiecrByer! Ho ockoIbKy n3o6parkenne, HECKOTBKO NCKaYKEH-
HOE Y KpaéB, B TAKOM 3€pKaJjie Mbl BCE YKe BUJINM, TO CHJILHO OECIIOKOUTHCS
10 9TOMY IIOBOJLy HE HYKHO.

Bo BTOpOIit yacTu 3aj1a4n pacCMOTPUM CBETOBBIE JIYUH, [TOIBEPYKEHHBIE SIB-
JieHnio cepudeckoir abeppalun, T.e. He sSIBJSIONINecd TapaKcuaIbHbIMHE.

22

MaremaTndecky 9T0 O3HAYAET, YTO ITH JIYIN UJIYT TaK:Ke MapaJsijie/IbHO TJIABHON ONTUYECKOH OCh
3epKaJia Ha PACCTOdHUU, KOTOPOE CPABHUMO C paJInyCcOM KPUBU3HBI 3epKaJja. B 3ToMm cirydae yriibl
T8 IeHUA HeJIb3s CIUTaTh MAJIBIMU.

2.1 Ha 3epkaJio majiaeT myvoK JIydeil, mapaJiieJbHbIX IJIABHON ONTUYIECKON OCH U TIOJTHOCTBIO OCBe-
maonuii 3epkaso. Hapucyiite cxemaTndeckKn Xo/1 9TUX JIydeil 11ocje oTpakKeHnus oT 3epkaJia. Ha-
pucyi#ite cXeMaTUIeCKU OrUOAIOIILYI0 OTPAYKEHHBIX JIydeil.

2.2 CBeToBOIl JIyd pacIpoCTpaHsieTcs MapasiielbHO OCH 3epKaja Ha paccrosaun hy = 5,0cMm or
ONTHYECKON ocu 3epKasa. Ha KakoMm paccrostHun F] OH TepecedéT onTuvecKyt och 3epkaja (3To
1 eCTh «ero» (POKyCHOe paccrostue)?

B 6 _B=Rl g
2.3 Beenem nousitue crerenn abeppalyn Jyda Kak OTHOLICHUE 1) = ‘—p— (Fy — dokycuoe pac-

CTOSIHIE B TApPAKCHAJBLHOM HpubsmKennn). IIpn KakoM paccTosSHUM A,y CTEleHb abeppalun J10-
cruraer 100%? HapucyiiTe X0/ 9T0rO0 Jiyda.

Pemnienne
3agada 10-2 Cdepuiueckoe 3epKajio.

1.1 Paccmorpum tipousBosibablit jiyd AC, wiaynumil napajuieibHO OnTudeckoit ocu. OTparKeHHbIi
ayq - CF
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N3 3akona oTpazkeHusi cBeTa W CBOIICTBa BHEIHErO yIJa TpeyroJibHuka cieayer, auro LZCFP =
2/COP. N3 tpeyrospauka OCD MOXKHO BBIpa3UTh

h = Rsina ~ Ra (1)

[Ipm MaJbIX yriiax Toyka B MpakTHYecK!d COBIAJIAeT C ONTUYECKUM IeHTpOoM JuH3bl P. [I1s Tpe-
yrosbuuka F'C'B cripaBejinBo PaBeHCTBO

h = Ftg2a ~2Fa. (2)

[Tpupasuusas (1) u (2), Haxogum, 4To

F==, (3)

R
2
HeszaBucumo ot h, mosTomy Bee JIydn 1OC/Ie OTPayKeHUsI POXOIAT UepPe3 ITY TOUKY — CJIEI0BATE b
HO, 3TO U €CTh (POKYC.

1.2 Ha pucynke AP = a - paccTosHHe OT MCTOYHUKA
10 3epkaJia; BP = b - paccrosgHue oT n300paskeHusl 10
sma3el; OP = R. CMOoTpuM BHEMATEJIBHO HA YIJIbI, 110
CcBolicTBaM TPpeYroJIbHUKOB U 3aKOHY OTpPazK€HUA 3alll-
CbhbIBaeM

=20=a+7. (4)

f=at+¢
T=B+¢

Takzke MOXKHO 3all1CaTh

ac =d
RB =d. (5)
ay=d
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U3 (5) Beipazkaem yriibl u mnojicrasiiseM B (4), u mojiydaem GpopMyiLy 3epKajia

3_1+1:>l_1+1 (6)
R a b F a b

Heszasucumo or BBIXOJAIIIECTO U3 TOYKHN A JIy4da, CJIeI0BaTe/JIbHO, B ectn I/1306pa}K€HI/I€ TOUKHU A.

1.3 M3obpaxkenue CTpoUTCA TPAJIUIMOHHBIMU MeToiaMu. [IpoBogum mpsamyto Bioab crpenku LM
- OTPaXKEHHBIH JIyd TMapasiie/IbHO ONTHIECKON OCH — BCE TOYKM M300paKEHUsi HA ITOM ITPAMOIL.
Haxonum nzobpazkenune M: ayd napasieabHO ONTUYIECKON OCH — OTpazKeHHBIN Yepe3 (hoKyc, Mpo-
JIOJIZKEHUE JIyda JI0 IPecevdeHust ¢ MePBbIM JIy4oM — IoJiydaeM u3o0paxkenne M. AHAJIOrHIHO

F'

st Toukn L. MIzobpazkenne pokyca «yberaer» Ha OECKOHEUHOCTD, IpUYEeM B 00e CTOPOHBI. Takmm
obpazoM, TojiydaeM pa3opBaHHOE DECKOHETHOe M300parkKeHue.

Yactb 2. «AbeppalmoHHas . . . JJajJbHUE JIy4Yn»

2.1 X011 oTpaKeHHBIX JIydeil ToKa3aH Ha PUCYHKE.

2.2 PaccmoTpum XoJ1 TPpOU3BOJIBHOTO Jiyda AB 6e3 ncioJib3o-
BaHUSI TAPAKCUAIHHOIO MPUOINKeHns. VI3 3aK0Ha OTpaskKeHusT
caejyet, 9To TpeyroibHuK OB F paBHOOEIPEHHBI, TI09TOMY

R =2xcosa (7) A _\B

10 xnacc. Teoperuueckuit Typ.



[ne x — paccrostaue oT 1eHTpa 3epkasa 10 (okyca. Takxke
3alluniemM

h = Rsina. (8)

Uckimouast us3 3Tux Bpra}KeHI/Iﬁ yroJ «, 1ojgyaInumM

(%)2+(%)2:1 PR )

Torma

FF=R-z=R-——>—"—, (10)

JleficTBUTEILHO paccTogHUEe 3aBUCUAT OT mapamerpa Jjyda h. [Ipum manbix h mosydaem HaiijienHnoe

B ITapaKCUAJIbHOM IPHUOJIMKEHUN 3HaYeHHe (DOKYCHOTO PACCTOSHUSI.
2.3 U3 dopmyssr (9) cienyer, uro x Beerja Gosblie L re. orpaskennslii Jyu npubimKaeTcs K

2
sepkaJsty. EjuHcTBeHHAas BO3MOXKHOCTD, 4TOOBI abepparus Jyda crajia pasuoit 100%, Fy — Fy = %,

2 G
win © = R. 910 Bo3MOXKHO 11pu 4/ 1 — % =2 = h= R‘/Tg = «a = 60°. B sTom ciyuae
OTParKEeHHBIH JIyd MONaaeT B ONTUYECKUl TEHTP 3epKaja P.

2 CyioBo abeppanusi 03HaUaeT NCKAZKEHHE.
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