-1. 3epkaJa

YciioBue

3anaga 9-1. 3epkasa
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1.1 JIBa miockux 3epKaJja paclojoyKeHbI MapaJieIbHO JPYT JPYry Ha PACCTOSHUU 24 U TePIeH-
Jqukyaapao ocu OX, CHMMETPUIHO OTHOCUTEIBHO 9T0# ocu. KoopiuHaThl 3epKasl paBHBI ta, T/Ie
a = 10 cm. Ilonepeunbie pasmepbl 3epKaJl TakzKe paBHBI a. B Touke ¢ koopjaunaroit ro = § Ha-
XOJIUTCSI TOYETHBIN MCTOYHUK cBeTa. a3 Habsromaresns A HaXoIuTcs HaJl JIEBBIM 3ePKAJIOM Ha
paccrosinun b = 11 cm orT ocu cucremsl. [losryunTe hopMysibl, OMUCHIBAIONTNE KOOP/IMHATHI BCEX
n300pakeHuil UCTOYHUKA B 3epKaJjax. PaccunTaiiTe KOOPJAUHATHI BCEX M300parKeHUN MCTOYHUKA,

KOTOpPbIE MOXKET YBUJIETh HAOJII0/IaTe b, TIOCTPONTE 3TU N300PaYKEHUS.
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1.2 3epkasta nmoBepuyan Ha yroa a = 10°, a ICTOYHUK CMECTH/IH B Hada/0 KoopauHat. [Tomyunre
dopMyJIBI, OIMMUCHIBAIOIIIE KOOPINHATHI BCeX N300pasKeHuil HCTOYHUKA B 3TOM ciiy4dae. Paccunraiite
KOOP/IMHATHI BCEX M300paKeHNii, KOTOPBI MOXKET YBUJIETh HAOJIIOIATE b C IPEYKHEH TOUYKN 3PEHUS.
[TocTpoiiTe 3T N3006parKeHUs.

Hpu HEOOLOOUMOCTNU 6L MOIHCEME BGECTU HOBYMO CUCTMEMY %OOdeHG//TL.
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Pemenune

3agada 9-1. 3epkajsa

1.1 OgeBuHO, 9TO B JJAHHOM CJIydae YUCI0 M300parKeHuii Oy1eT OECKOHETHO BEJINKO, M3-38 MHOI'O-
KPaTHBIX OTPAKEeHUIT B MapaJiie/IbHbIX 3epKaJiax. lI3o0pakenue B IJIOCKOM 3epKaJie pacioiaraeTcs
CUMMETPUYHO, T.€. PACCTOAHHUE OT 3epPKaJia J0 N300parKeHus PaBHO PACCTOSHUIO OT UCTOYHUKA, JI0
3epKaJia.
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D10 MO3BOJISIET 3AIKMCATH KOOPMHATY MEPBOr0 N300payKeHns B IPABOM 3epKaJie (CM. pHC.)
r1=a+ (a —x9) = 2a — xo. (1)

Haustee ciiesryeT oToOPa3uTh 3TO N300parKEHHUE B JIEBOM 3€pPKaJie, UCIOIb3ys TOXKE ITPABUJIO TTOCTPO-
eHUST:

To = —a— (x1+a) = —2a — z1. (2)

[Tocsie sTOrO CTpOMM OvepeiHble n300pazkeHnst (CHaYa a8 B MPABOM 3epKase, 3aTeM B JIEBOM) IO
PEKYPPEHTHBIM (DOPMYIaM:

Tont1 = 20 — Tay

(3)

Lop = —2a — Ton—1

KOOpILI/IHaTbI ATUX I/ISO6P&)K€HI/H71 MOZKHO BBIPa3UTH U B dABHOM BUJIE. ,)__LHH 9TOI'O OTJCJIbHO BbIpa3uM
KOOpJAnHaThbl YeTHBIX M1 HEYETHBLIX I/I306pa}KeHI/Iﬁ

Top = —2a — Top—1 = —2a — (2a — T9p—2) = T2 — 4a

(4)

Topy1 = 2a — Top, = 2a — (—2a — Ty 1) = Top_1 + 4a

N3 stux dhopmyst caeyeT, YTO 3TU KOOPIUHATHI 00Pa3yioT apudMeTHIecKne ITporpecCun
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Ton = 5@ —4na n=0,1,2...
Topi1 = §a +4na n=20,1,2...

AHaIOrUYIHO cJielyeT OCTPOUTH BTOPYIO CEPHUIO M300parKeHuil, HaunHasi ¢ JIEBOrO 3epKaJia.

JLnst aToit cepum pOpMyJIBI JIId pacdeTa KOOPJAMHAT UMEIOT BUJIL: - JIJIsd JIBYX HIEPBBIX M300ParKeHNUIA:

) =—-a—(xo+a)=—x9—2a
h=a+ (a—2x)) =—-x|+2a

(6)

- JIJIsl TIOCJIEIYFOIIUX N300paKeHui:

‘TIQn-‘rl = —T9, — 2a (7)
/ /
Topio = —Tonyq + 20
- HaKOHeIl B IBHOM BHJIE:
Pher =~ =20 = —(~h, | +20) ~ 20 = b, —da _
Lo :1 —a, 1 + 20 = —(—1h, — 2a) + 2a = x4, + 4a
xh, = 0 + 4na (8)
Thy g = 30~ 4na

B Tab6smre 1 npuBeaeHbl paccCaIuTaHHbIE 3HAYEHUST KOOPINHAT (B CM) HECKOJIbKUX TIEPBBIX M300pa-
>KEHUI.

N | Topg1 =20 — Toy | Toy = =20 — Top_q | Thy g = —Tay — 20 | Th, 9 = —Th, 1 + 20
1]15 -25

2 -39 45

3|55 -65

4 -75 85

5195 -105

Tenepnb cietyeT onpejie/inTb, KakKue U3 3TUX n300parKeHuil BUJIHBI ¢ YKa3aHHOW TOYKM PACIIOJIO-
KeHns rasa. V3 pucynka ciemyer, 9To 00J1acTh BHJIUMOCTHU OIPEJIE/IAeTCs pa3MepOM IIPaBOro
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3epKaJia, KOTOPOe MOXKHO PacCMATPUBATH KAaK «OKOIIKO» Yepe3 KOTOPOe pacCcMaTpUBAIOT n300pa-
xerns. O0JaCTh BUIUMOCTU OTPAHUYINBACTCS KPAWHUM BEPXHUM JIYIOM, OTPaKEHHBIM OT 3TOTO
3epKaJIa.

N

max

B T T T,

2

—d +

N3 moobust TpeyrobHUKOB CISIYeT, MAKCUMATbHAST KOOPJIUHATA, Xyay TOUKHM OCH, KOTOPAasT BUJIHA
u3 TOUKN A, onpejesnsercs ypaBHEHUEM

b 0,5a
= (9)

- 9
Tmax +a Lmax +a

N3 kotoporo ciejyer, 9To

ab + 0,5a>
Tmax — m = 26,7 CM. (10)

Takum obpazoM, IIpr yKa3aHHOM ITOJIO?KEHUU TJia3a BUJIHO TOJIBKO OJIHO M300parkeHue ¢ KOOP/IH-
HaTOi 1 = 15 cM.

1.2 Ecnn 3epkaja MoBepHYTb, TO M300parKeHUs BBICTOSTCH 10 OKPYKHOCTH, IEHTP KoTopoit O
JIEYKUT B TOYKE IIEpECedeHms] JIMHUI 3ePKaJl.
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[eiicTBuTesibHO, tepBoe n3obpazkenue S| pacoIokKeHO CAMMETPHYHO IIJIOCKOCTH IIPABOTO 3epKaJia,
T.. Ha TOM K€ PaCCTOTHUU OT TOUYKH (), ITO U UCTOYHUK S, aHAJOIUIHO U I BCEX IOCIELYIO-
mux n3obpaxkenuii. Kak n nmapaJsiieibHOM PacIoIo:KeHUN 3epKaJl, CJIEJIYyeT IIOCTPOUTH JIBE CEPUU
n300pakeHuil: B 1MepBoil cepum HaUYMHAsI C MPABOTO 3epKaJjia, BO BTOPOil - ¢ jieBoro. I3 pucynka
CJIEJIyeT, YTO PAJINYC OKPYZKHOCTH, Ha KOTOPOIl jiexKaT Bce n300parkKeHusl, PaBeH

R=—— ~576cu (11)

Taxzke HETPYIHO 3aMETUTH, UTO YIVIOBOE PACCTOSHUE MEKJIY COCEJTHUMU U300PaKEHUSIMU PABHO
Ay = 2a = 20°. st Toro, 9Tobb! 3amucath (GOPMYJIbI i KOOPAHHAT H300paskKeHni
yJI0OHO CMECTUTH HAYAJIO KOOPJAMHAT B IEHTP OKPYKHOCTHU. B 3T0ii cucTeMe KOOPAMHATHI N300pa-

JKEHUI OMHUCHIBAIOTCS TPOCTBHIME (DOPMYIaMU
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rr = Rsin kAy

k=12 .17 (12)
yr = RcoskAp

Jlajiee MOXKHO TIOCTPOUTD MOJIOZKEHUS BCEX M300parKeHUl, TI0JIOYKEHUE 3ePKaJI U TIa3a HabJIroraTe s
¥ aHaJIN3 BUJNMOCTHU ITPOBECTH T'€OMETPUIECKH.

Takoe mocrpoenue mokaszaHo Ha pucyHke. OIsaThb, paccMaTpuBasi 3epKaJjio, KaK « OKOIIKO» HaxoO-
JIUM, 9TO B 00JIACTH BUJIMMOCTH IOHAJAIOT TOJBKO TPHU u300pazkeHus (1o HyMepanuu (hopMyIt
(12)). OnHako, B JAHHOM CJIydae JaJieKo JIyIl OTPayKeHHBbIE OT 3ePKaJl He MOJHOCTHIO OKPBIBAIOT
caeyromee 3epKaJio. [1oaroMy He0OX0IUMO aKKypPaTHO HOCTPOUTD KPaiiHue JIydn, KOTOPBIE IIPUHH-
MaloT ydactue B (hOPMUPOBAHUN CJIELyIOINero n3obpazxkenus. Takoe HOCTpOEHHE MOKA3BIBAET, YTO
TpeTbe n300parKeHne He BUHO C TOYKK PACIOIOKeHNs riia3a. Ha pucyHKe BbIe/eH Iy 9Y0K JIyJeil,
KOTOPBIH (popMuUpyeT 3TO M300parkeHne — a3 HaXoJAuTcs BHE 3roro mydka! Takum obpasom, B
paccMaTpUBaeMoii CUTyaIlu BUAHBI TOJIBKO JIBa N300ParKeHKs, KOOPAUHATHI KOTOPBIX PABHbI

r1 =197 cm ro = 37,0 c™m (13)
y=541cem Y1 = 44,1 cMm
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