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Ha paccrosnus di = 25 oM oT cobupatoweil JIHH3bL ¢ GOKYCHBIM paccToaHuem £y = 20 cm
MOMEMIEH TIPeaMEeT BBICOTOH # = 2 cM. Bropas cobuparomias THH3a ¢ POKYCHEIM PAcCTOSIHM-
eM F> = 40 cM paciionoxeHa Ha pacCTosHuM [ = 1,5 M oT neproil. Onrrueckue ocu obenx
NIMH3 coBUamaiot. Ha KakoM paccTOSHHH f; OT BTOPOH JIMH3BI MOJMYUHTCS M30Gpaxeine
[peaMeTd [ocie NPOXOKIeHUa Tyueli yepes obe nuu3nr? Kakosa BBICOTa H MONYHEHHOTO
U300 paKeHns?

Otser: f2=2m, H=32cm.

J1Be IBOSIKOBBIIYKBIC JIMH3BI C POKYCHBIMU PACCTOSHUAME F = 10 ¢M Kaxaas HaxouaTCs Ha
paccTosnun / = 25 oM Apyr ot upyra. [Tepex nepsol nnu30# Ha paccrosnnn d = 20 e o1
Heé pacuonoxeH fpenmer. Ha xakom paccTosHuE L OT mpeaMeTa HaXOQUTCS ero H3obpae-
HHE, JaBAEMOIt CHCTEMOMH ITHX JIBYX THH3?

Ortset: L =35 cm.

Wmerotes aBe coBMparoLpe SMH3bl ¢ QOKYCHEIMH PacCTOSHHUAMM Fi = 2 cM M Fy = 20 cMm.
Paccrosnue Mexiay nuH3aMu [/ = 24 oM. Tloctponts n300pakeHNE NPEIMETA, HAXOISIIETOCs
Hd PaccTosHUKU d = 3 cM OT mepBoit nun3bl. PaccuntaTs ysesmuenne I

Oteer: I' = 20.

ITpeumer, JUHCHHBIE pa3Mephl KOTOPOTO /1 = 2 ¢M, paccMaTpuBaCICi 4€Pe3 ONTHUECKYHO
CHCTEMY, COCTOAWYIO M3 JBYX JuH3. QokycHoe paccrosHue mepBoit muH3bl F = 10 eM,
BTOpO — F3 = 15 cm. [peaMer pacrosoxKeH NepleHIHKyIApHO K OOHICH ONTHYCCKOH 0cK
N1H3 Ha pacctosHud d = 10 oM ot nepsoil nHH3EL Haiity muncitBEle pasMeprt / naobpae-
HUS TIpeIMeTa, IaBacMoro 310 cuctemMoit muH3. IlocTponTs H306pakeHue.

Otper: H=3 cMm.

QOKYCHBIE PAaCCTOSHUA ABYX COOHpAlOLMX JIMH3 PaBHBl COOTBETCTBEHHO /) = 5 cM M
F3=3 cm, Ha KakoM paccTOsIHHY [ IPYT OT Jpyra Haf0 NOCTABHTE Ha O6wIel OCH 9TH JIHH3BI,
yTo6B1 NapaIeLHLE TYHOK CBeTa, BOWSIIIMM B ONHY H3 HUX, BhULEN Obl M3 ApYrof rakxe
B BHOE HGPMHCHBHOFO nyq[(a?

Otser: I =8 cM.

Ha kakoM paccTOSHHHE / APYT OT IPYra HYXKHO PACTIONOXKHTE JIBE HH3B — COOMPAIOIIYIo C
(OKYCHEIM paccTosHueM F| = 10 cM H pacceHBaIOLLYIo ¢ GOKYCHBIM PaccTosHuEM Fy = 6 oM,
4T0OB! TAPAJHICIbHBIN [LyHOK CBeTa, IPOU/IA CKBO3b HHX, OCTAJICA NapalIeabHbIM?

Ortser: [ = 4 cm. [pu F1< F; 3a5a4a pelueHus He HMeeT.

l1a cucTeMy U3 TPEX NIUH3, PACHIONOKEHHBIX TAK, UTO HX ONTHYECKHE OCH COBMAMIAIOT, MaNaeT
Mapa/IeabHbli my4oKk csera. Ilepsas nuH3a (coSHparomat) MMeeT (OKYCHOE paccTofauue
Fy = 10 cMm. Bropas muH3a (pacceuBaroilias ¢ (oKycHBIM pacctosHueM Fp = 20 cm)
1oMelera o1 NepBoii Ha paccTosHuM /; = 15 oM. Ha kakoM paccTostHun /; OT BTOpOI IMH3BL
CTOMT TpeThsl IuH3a (cobuparolnat ¢ GOKYCHBIM paccTosRHeM F3 = 10 cM), ecan BRIXOAAIIMI
M3 CUCTEMBI NY4OK OCTANCA MapallTeTbHEIM?

OreeT: ;=6 cM,

Cofimpatomas 1 pacceMBatolmas NTHH3b ¢ (QOKYCHBIMM paccTosmmamu I} = 30 cv n
F>=10 ¢M COOTBETCTREHHO PACTIONMKeHs Ha paccTosuum [ = 20 cM apyr ot apyra. Ha co-
Gnparoulyio THH3Y IajaeT HapantebHblit nyvok ceeta. [[uametp nyuka Dy = 12 mm. Kakos
amameTp D; ryuka Ha paccTosHHH L = 20 cM 3a pacceHBaronIeH JHH30H?

OTBCT: s = 4 MM.
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71. Cobuparoulas ¥ paccewpaloulas JIHH3H, HMEIOIIME OAMHAKOBble (OKYCHBIE PACCTOSHHS
F= 20 cM, pacTIONIOKEHB HA PACCTOSHAM /= 25 cM Apyr ot Apyra. Ourruueckne ocn obenx
1mH3 coBnanaloT. [ cnenyeT noMeCTHTE TOYEYHBbIA HCTOUHMK cBera, Yrofbl cHeTeMa JHH3
Jlana mapanieapHEEH NydoK ayuei? IlocTpouts Xon myueil B ciydae, KOTA UCTOUHHK He
HaxOJUTCs Ha OTTHYECKOH OCH JIMH3,

Otser: MCTOYHMK TOKEN HAXOAMTHCA HA PACCTOSHIN d = 36 oM Iepel cobupatowel mH-
3001,

72. OutHyeckas CHCTEMa COCTOMT M3 DPACCEMBAJOLIEH IMH3BL ¢ (DOKYCHBIM pPAacCTOSHHEM
Fy =8 cM 1 cobuparoniet nu3bL ¢ GOKYCHBIM paccTosHHeM Fy = 10 cM, PacloNMmKCHHEBIX Ha
paccrosHun /=6 cM Apyr oT Bpyra Ha obmet ocu. Ha xakom pacctossud d OT paccerBato-
LIeH HH3b! CREAYET TOMECTHTL Ha OCH CBETALLYIOCH TOUKY, YTOOK! TOCTEe NMPOXOMNASHMS
CHCTEMbI JIYYH LK DapANNeNbHO APYF ApYTy?

Orser: Ha paccrosnmm d = 8 cM, €cli CBETAIIAsNCH TOYKA PACTIONOKEHA CO CTOPOHbI PACCeH-
BAIOWICH JIMH3BI, H HA paccTOsuud d = 41 ¢M, CCITH CBETAINAACA TOUKA PACHONONKEHA CO CTO-
POHB! COOMpAIOLIEH JHH3EL

73. OnTHYECKas CHCTEMA COCTOMT M3 IBYX JIHMH3 — PACCEHBAIOWIEH ¢ (JOKYCHBIM PAcCTOSHUEM
Fy =10 cM u coGuparotedi ¢ GOKyCHBIM paccToAHHEM [ = 15 cM, PAcTIONOKEHBBIX BIO:b
obet rnasHoll onTHRecKol ocu Ha pacctosHuE { = 30 cM Apyr ot apyra. Ha pacctosamu
d = 12 cM OT paccenBAIOIIEH IMH3KI HA TJIABHOM ONTHYECKOH OCH MOMEILAKOT TOYETHbIH HC-
TouHHK cBeTa. Onpenendrs paccTosHne L MCKIy HCTOYHHKOM M €TI0 JeHCTBHTENBHBIM H30-
OpaeHaeM.

Otser: L =68 cm.

74. UzobpaxkcHUE yAANEHHOTO HCTOYHHMKA CBCTA IPOSLAPYETCA HA JKPAH C MOMOIIBIO THH3b! JI)
¢ doxycHrIM paccTosuem F = 20 cM. Ha paccrossnu /= 10 cM OT 3To IHH3BI €O CTOPOHST
HCTOUHUKA CTABUTCA BTOpas JuH3a JI) ¢ (OKYCHRIM paccrosHuem F; = 30 cM. B kakyio
CTOPOUY U HA KRKOE PACCTOSHHE X HAJIO NEPEABHHYTH SKpaH, 4To0b MONYYHTE Ha
pesKoe N300pakeHye HCTOYHUKA?

Otset: Dxpan cnexyer upubiusuTs K mHH3e JI| Ha pacctostue x = 10 cm.

75. ToYe4Hblil HCTOYHHK CBETA OMEINEH HA ONTHYECKOH Ocu CoOMparotell TMH3LI ¢ BOKYCHBIM
paccTosnueM £ = 30 cM Ha paccrosuun d = 120 cM ot Heé. [To apyryio cTopoHy JNHH3bI B €&
doxaTbHOM TIOCKOCTH NOMENIEHa pacceuBalolas guH3a. YeMy paBHO doKycHOE paccTos-
Hye F; paccempatomlel NMH3EBI, eCMH JydH MOCHE NPOXOWICHHS BrOPOH JIMH3BL KAKYTCH
HCXOMIAMMMH M3 CAMOTO HCTOMHHKA?

Otser: [,=9,37 em.
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10. JlBa B3aHMHO 0EPHICH IHKYISPHBIX Nyda NANAIOT Ha IUIOCKONAPAILIEMBHYO IIIACTHIKY T2KHM
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00pasoM, 4TO yrox NpeoMIICHHS OIHOTO nywa B = 36°, Broporo — B, = 20°. Haftn noka-
3ateNb NPeOMIIEHHS # MaTepHana INACTHHKH.
Otser: n = 1,47.

- LiyGuna Bosiet B BozoéMe pasia H = 2,5 M. Ha6mogatens CMOTPHT Ha MPeMeT, NeKAlHUi

Ha [we, PHYEM STy 3pCHAS HOPMAJICH K OBEPXHOCTH BOJbI. ONpe/IenTs Kaxylneecs pac-

CTOSHUE /i TPesMeTa OT IOBEPXHOCTH BogbL. [loKasaTes HpeNOMIIEHHs ROABI 72 = 1,33,
Orser: /1 = 1,88 M.

. nD}_’l CTEKIISHHON MIACTHHKOH TOMHUHE! d = 15 ¢M FICKHUT MajeHbKAS KpylHHKa. Ha kakom

paccTosnMu [ 0T BepxHel NOBEPXHOCTH 06pasyeTcs ed BHAMMOE uzobpakenne, ecnu nya
3PEHUS NEPICHAMKYTAPEH K TIOBEPXHOCTH IUIACTHHKH, @ TOKA3ATCIIh NPeIOMICHUs cTekia
n=1,50?7

Oter: 1= 10c¢cm.

. IIOKaBaTb. 4TO €CU NyY uaéT B TIPU3ME NapalInelbHO CHOBAHUIO, TO IIOKA3ATENb npeaomMae-

HISE TIPH3MBI 7, IPENTOMISIONIMH YION IPH3MBL ) M IO OTKIOHEHHS NTyda & CBAIAHH COOT-
HomenneM sin[(8+9)/2] = nsin(e/2).

Mo nexoTopoit cTekIMHEOM MpH3MEL (# = 1,50) yron HaUMEHBIIEro OTKIAOHEHHS Ty4a paBed
HpEIOMISIOLIEMY YTty npusmsl. HafiTu mocnenunii.
Ortser: 82,8°.

TloxasaTens NpeOMICHHS CTeKa MPU3MbI AL KpacHbIX nyuseit #n = 1,62. IperoMasompuit

Yroml fpH3MBl ¢ = 60°. OnpenennTs yron RauMEHBINEro OTKIOHEHHA & KpacHeIX Jryvei
TIPU3MOHA.
Ortaet: & = 48,2°,

UlokazaTs, 4T0 UPH NPETOMIEHAH B IPH3ME C IIOKA3aTeNeM TIPENOMIIEHHA 11 ¥ MaJbIM TIpe-
JIOMISFOIMM YIIIOM @ JIyd OTKIOHACTCS Ha YTON O ~ (n—1)Q HE3ABHCHMO OT yria nayeHus,
€CITH MOC/ETHUA TAKKE MaT

- CeucHue creKusHBOM NPHIMBI UMEET GOPMY PABHOCTOPOHHETO TpeyroabauKa. Jlyy nagaer

Ha OJHY U3 TPaHell NePUCHIMKYIPHO K el HaliTu yron § Mexuy HanpasieHuswu ny4a
[aNaonIero  JTy4a, BEILICINEro u3 np3Mbl, [loxkasaTes npenomierus crekia n = 1,5,
Otger: & = 60°.

Ha e cocysta, 3amonHEHEOrO 6eH30MI0M 210 BEICOTEL = 20 CM, LIOMELIEH TOYEUHbIH HCTOU-
UMK cBeTa. Ha MoBepXHOCTH KANKOCTH THIABAET KPyrilas Henpo3pavHas INacTHHKA TaK, 4TO
€€ UEHTP HAXOAMTCS HAZ HCTOYHHKOM cBeTa. Kakoll HanMennuumit Pajnyc r JOMKHA HMETh
UAACTHHKA, YTOOLI HH OJMH JTyY He MOT BBIHTH W3 Gersoma? [loxasaTens TpenomieHus Hex-
30ma n = 1,50.

Otser: = 17,9 oM.

. Bozionas cTouT Ha ropusonTamsHOM AHE BOJ0EME rnyGuno# F{ = 15 m. Ha kaxom paccros-

HUW X OT BOJONA3a HAXOAATCSA T€ 4aCTH AHA, KOTOPEIE OH MOXKET YBHIETH OTPAKEHHHIMU OT
TMORCPXHOCTH BOABI? [lokasaTenb mpenomieHnst Bogsl n = 1,33. Cuutate, uTo rmasa
BOZ0JIa3a HAXONSTCA Ha PAcCTOSHUU A = 1,7 M oT OHa.

Orget: x =32,3 M.
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Haiirn doxycHoe pacctosnne F BOAKOBBIIYKIOHR TOHKO# JTMH3H, OIDaHHYEHHOR ceprye-
CKHMH OBEPXHOCTAMH C pajuycaMi R, = 25 MM u R; = 40 MM; noxasatesb TpeioMicHAs
cTekna fuH3s! # = 1,50.

Ortser: F'= 30,8 Mm.

Jhtnza ¢ pokycHbIM paccTosHmem F =10 cM clieNaRa H3 CTEKITA C 1I0Ka3aTe/IeM PeIoMeHIs
=1,50. Haittu doxycnoc paccrosmne F| 1umssL, noMem&naoit B Bogy (1) = 1,33).
Ortaet: F| =40 cm.

Jlunsa ¢ nokasateneM npenoMienus # = 1,53 omymeHa B cepoyriepon (n; = 1,63). Kax
H3MEHHTCS (JOKYCHOE PACCTOSHHE JMH3BI 10 CPABHCHUIO C (OKYCHBIM PACCTOSHHEM ¢f B
BO3ayXe?

OtgeT: POKYCHOE PACCIOSHHE YBEIMYNTCA B 8,64 pasa, IpHYEM COBUpAIONIas IMH3a CTAHET
paccenBaromci ¥ HaoGopoT.

3. Oupenenuts GoKycHOE PacCTOSHHE F XBOAKOBLUIYK/OH JMH3bI, MOTPYKEHHOH B BOJLY, €Clu

pannychl KPUBU3HEL OTPAHUYKBAIOIHIX IMH3Y NOBepXHOCTCH R = R; = 15 ¢M 1 mokazates
TpeIOMIIEHHS BORBI 71 = 1,33; IoKa3aTelb NpeoMIIeHHs CTeKNa THH3E 72 = 1,50,
Otget: F =60 cm.

JU14 HeKOTOPOTO COPTa CTEKNIA MTOKA3ATeNb MPeOMIIEHHA UTS KPACHBIX NTyuek ny = 1,4835, a
(uoneTosrIX — 1 = 1,4996. BoiumcuTs paccTosHue AF Mexay hokycamu JIBOSIKOBBIYK-~
TIOH TOHKO# JIHH3BI, CICIAHHON H3 3TOTO COPTA CTEKIIA, CC/IH PALYChl KDHBH3HbI OrPAHHIH-
BaJOLIUX JIMH3Y TIOBEpXHOCTEH Ry =R, =10 cm,

Orser: AF=0,33 cm.

JBoSKOBBIIYKNas JMH3A € PATMYCAMH KPUBH3HEL Ry = 7 oM M Ry = 9 oM /aér Ha PaccTOAHMN

=9,1 cM neficTBATENBHOE H300paKeHHe IIPEIMETA, YIANEHHOrO OT IWH3EL HA paccTosHUe

d =20 cM. KakoB IoKa3aTelh IpeloMIeHus # TAH3bI7
Orser: 7= 1,63,

C nomowpi coGHpalolelt CTEKNSHHOR JHH3BL C DOKA3ATefeM NpeoMIeHus n = 3/2
HOIy4EHO AeHCTBHTENEHOE H30BPAKEHHE NPCAMETa Ha pacCTos 1K £ = 10 ¢M oT amn3bL. [lo-
CJle TOro KaK NMPEAMET W JIMH3Y NOTPY3WIH B BOAY, HC H3MEHAS PACCTOSAHHS MEXIy HHMH,
130GpakKeHHE UOLYIIIOCH HA PACCTOSHEH fi = 60 oM ot muser. Hatitn doxycHoe paccetos-
HEEe F IMH3LL, ec 0Ka3aTellh PedoMIeH s BOIE 71 = 4/3,

Orse: F=9 cm.

@oKycHOE paccTosinue NUH3EL F = 10 cM. PaccTossue npeameta ot muu3bl d = 20 em. Haittu
paccTosuue f OT ITHH3B! 10 W300paXeHHs, €Cd a) JMH3a cobupatomas; 6) nuHza paccen-
BaroIad.

Orperer: @) fi =40 cM; 6) fr = 13,3 oM.

. MexTy npesMeToM U 9KPaHOM, [OJIOKEHNS KOTOPBIX HEU3MEHHbI, [IOMETNAIT COBMPAIOyIo

sunsy. [lepememnenyeM IHH3B HAXOAST JBA TOJNOKEHH, IPH KOTOPBIX HA JKpaHe ofpasyeT-
cs u€Tkoe n3obpaxenne npeameTa. HaliTu nonepeuseii pasmep npeaMeta H, ecin npu og-
HOM ITOJIOKEHHUH JIMH3L pasMep u3o0paxenus /1 = 2,0 MM, a TIpH ApyroM — Az = 4,5 Mm.
Otset: H=3,0 MM,




image3.gif
29. Jlunsa 1aér u300pakeRHe PEAMETa, YMEHRIIEHHOE B Hersipe pasa. He uamensis pacetosuus
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MEXAY MPEAMETOM H JIMH30H, HX MOMENIAIOT B BOJTY, NOCIE Yero i NONYHCHUS YETKOTO
H300paKCH1 SKPaH MPUXOAHUTCS OTOABUHYTL Ha Af = 18,75 cu. Onpenmennts tokycroe
PACCTOAHNE IUH3LL B BO3AYXE F 1 B Boze F), a Takwe yseandenue I’y usoGpaxenns s eny-
Had, KOrna JWH3a HaXOAWTCs B Boje. [loKasaTens NpPenoMieHMS CTCKNA JHH3BL 7t = 1,50,
BOMBI — #1 = 1,33,

Otser: F=1cm; Fi=4cum; =4

CTex/IHRAs THH3A HMCET ONTHYECKYIO cuny D =5 muontpuit. Koraa aty mumsy norpysator
B KUAKOCTS C 1IOKA3aTeNleM OMICHHS 7, OHA AeHCTBYeT KaK PACCEUBAIOUIAA ¢ HoKycHBIM

paccrosnueM F = 100 cM. Oupenenate moxasarens TIPCIOMIEHHS KHIOKOCTH 7y, €clH
TMOKA3ATE)B [PETOMICHUR CTEKIIA IMH3EL 1 = 1,50,
Otset: ny= 1,67.

Paccrosuie Mexay ABYMs TOYESIHBIMH HCTOYHHKAMU CBeTa L — 24 cm. T'ne Mexzy HUMH Ha-
A0 IIOMECTHTL COGHMPAIOWIYIO JMH3Y C GoxycHEM paccTosEMeM F = 9cM, urofer
H306paXeHHA 0GOMX HCTOYHUKOB MOMYUHMITUCE B OHOMN 1 Toif e TO4Ke?

Otser: Ha pacctosiuun 6 cM 0T 0fHoro Hetounnka 1 18 CM OT JPYroro.

Bricota niamenn ceeunt k = 5 M. JIumsa naér Ha SKpaHe H306paXKeHHe 3TOTO [IAMEHU Bhl-
cotolt ;= 15 em. He tporas numzer, CBEYY OTOABHHYIM Ha / = 1,5 ¢M Janbule oT MH3HL 1,
HEPEIBHHYB OKpaH, BHOBb NONYYMIIH Pe3KOe H306PaXEHHE MIaMCHH BBIcoToH H = 10 cu.
Onpenenuts $oxycHoe paccrosmne F 35l

Ortser: F=9 cm.

®ororpag ¢ nomxu cHuMaer MOPCKyIO 3BE3/ly, JIeKallylo IPAMO NOJX HAM Ha r1yGuHe
H =2 m. Bo ckombko pas k 1306paKeHKe Ha TUTERKe GyaeT MeHEbie TpeaMeTa, eciu hokyc-
10¢ paccTosHue 06bekTHBa £ = 10 CM, paccTosHHE OT OOBEKTHBA 10 TIOBEPXHOCTH BOABI
I= 50 cm? Hoxazarens TIPEIOMIICHUS BOXHT 12 =1,33.

Orser: £ = 19.

HeTounnk cBeTa pacionoxeH Ha HEKOTOpOii BLICOTE HaZl BOA0EMOM. JIHH34, H3IOTOBJCH AN
#3 CTEKNIA ¢ MOKa3aTeneM npeiomielns n = 1,50, noMeuena » Boay (n; = 1,33) u gaér ua
AHe peskue M300paXEHNST HCTOUHKKE, KOTAA PACIONIOKEHA Ha paccTosuuu f = 20 cm wm
> = 80 e o1 mna. Haiftu dokycroe paccrosiHue F Tako# TUH3BE B BO3AYXe.

Otser: F =4 cm.

Cxomsiumiics Nyyok Jyueit mazaer na PAacCCHBAIOWLYIO JIMH3Y TaKuM 00pasoM, uTo
IPOAOLKEHUA BCEX Hyded TMepeceKaloTes B TOUKe, TeXAed Ha ONTHYeCKOR OCH THH3b Ha
paccTosHud ¢ = 15 cm or meé, Haittn Goxyciioe pacctosnue FumHIR, ecnM moche
TPENOMIICHI B JIMH3C JY9H COOHPATCs B TOUKE, HAXOAMUEHCS HA PACCTOSHMM f=160cym ot
JIHH3BIL.

Otser: F=20 cm.

Cxopaumiics NMydok myvelt najaer Ha PacceHBaioLlylo NMH3Y TakuM 06pazoM, uTo
MPOIOIKEHAS BOEX MYUeH MepeceKaloTcs B TOUKe, NeKAMIEH HA ONTHYECKON OCH JHH3EL Ha
paccrosimu d = 15 em or Hed. Haiitu doxycroe paccrosiuue F JIMH3EL, €CHH MOCIe
UPEJIOMACHHUS B JMH3E NPONOIDKCHMS NPENOMIEHHBIX Nydell TepecekaroTes B Touke,
HaxoAAWeHCS TIepe JMH30M Ha PACCTOAHUH f= 60 CM OT Hed.

Ortger: =12 cm.
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. Cobupaiomas nuu3a, (OKYCHOE PaccTOSHHE KOTOpol F = 6 cM, BCTAaB/GHA B OTBEPCTHE

pammyca r = 3 cM B Hempospausoii mperpaze. Ha skpaHe, HaXomsIeMcs OT Nperpajbl Ha
paccTogHuM f = 16 cM, TIoNyueHO YETKOE H306paKEH!Ee TOUEYHOrO HCTOYHHKA cBeTa. Kakop
Oyaer pagmyc R CBETIOIO Kpyra Ha 9KpaHe, CCIIM BRIHYTh JIMH3Y H3 OTBEpCTHS?

Otser: R =8 cm.

Cxopsnmiics MyqoK Jydel, TPOXOIALIH Yepes oTBepcTHE AUaMeTpoM Dy = 5 ¢M B Hempo-
3padHoi HiMpMe, AadT Ha 9KPaHE, PACIIONOXCHHOM 33 INMPMOH Ha paccTosiHud [ = 20 oM,
CBCTIIOE MATHO uaMeTpoM D; = 4 cym. [locne Toro Kak B OTBEPCTHE BCTABHIIH CoOOMpaloILyio
THH3Y, IIATHO IIPEBPATHIOCE B TOUKY. ONpefennTs GOKYCHOE PACCTOAHNE F THH3BL.

Otget: F=25cMm.

. T)KpaH PAcCIIOIOKCH Ha pacCTOAHUN I=1721cM ot OTBEPCTHA, B KOTOPOE BCTaBIICHA JHH3A

auamMeTpoM ¢ = 5 cM. Ha MH3Yy magaeT cxodAiuics My oK Tydel, B pe3yanrare 4ero Ha 3K-
pare ofpasyeTcs CBETIOE NATHO AMaMeTpoM b = 3 oM. Oxazanock, 9T0 eciy JHH3Y yOpath,
TO RMAMETp NsTHA He n3MeHsaeTea. Onpenenuts Goxycnoe paccrosuune £ muHzel. PaceMot-
PeTh cyuail cobupatorntel H pacceHBaromel IMH3.

Oreet: F=17,5 cm.

W3o0paxeHne MHUIAMETPOBOIO JNENEHWS IIKANbl, PAaclONOKEHHOH mepen JMHMH30M Ha
paccrosuuu d = 12,5 cM, uMeeT Ha sxpane Juuny i = 8cM. Ha xakoM paccTosHHE fOT JHH3BI
HAXOIUTCSI BKpan?

Otser: f=10Mm.

HakanéHhas HHTb JAMIOUKH H e H300pakeHHe, I0AYHEHHOE C TOMOIBIO JMH3BI, ONTHYE-
cKasl cuia Kotopo#t D = +8 nntp, paBHbl mo Besauuune. Kak HyXHO M3MEHHTb paccTosHHE
MEATY JIH30H ¥ TRMITOYKOH, 9Tk H300pakeHye yMEBBIINIOCH B TPH pasa?

OteT: PaccTosime 1ty)xHO yBENHHTD Ha 25 oM,

HzobpaxkeHHe MpeaMera Ha MaToBOM CTeKie (OTOANNApATa MPH CBEMKE C PACCTOAHHMSA
di = 8,5 M nony4mnock BeIcoToH Ay = 13,5 MM, a ¢ paccTosHMs o = 2 M — BHICOTOH
hy =60 mM. HaitTi hokycHoe paccTodnue F obbexrusa Qoroannapara.

Otrrer: F=11,3 cM.

Cobuparomas nuH3a 1aéT Ha sKpaxe 4€Tkoe H300paXeHHe IpeaMeTa, KoTopoe B k = 2 pasa
Gosbire 3TOTO TipeMeTa. PaccTosHue OT IIpeaMeTa 10 JHH3bE Ha [ = 6 cM npessiuaet e€ do-
KycHOe paccrosinue. Haiitu paccTosrne £ OT JIHIBE A0 DKpaHa.

Oteer: =36 cM.

PacctosHHA OT mpeaMeTa IO JIMH3BL H OT JIMH3BI 10 W300P@KEHHSA OXHHAKOBBI W DaBHEI
a = 50 cM. Bo ckonbko pa3 k yBelnm4uTCs H300paXKeHHe, €CITH CMECTHTH NPEMET Ha pac-
crosnre / = 20 ¢M N0 HAIPaBIEHAIO K TH3e?

Otpet: k=5.

Baone onTuweckoit ocu cobupaiowiedl JMHIE ¢ (OKYCHEIM pacctosiueM F = 12 oM
PACIIONOXKEH IPEIMET, OHUIl KOHEW KOTOPOTO HaXOMWTCH Ha paccTosmuu di = 17,9 cm ot
JIHH3BL, & APYTOil KOHeH — Ha PaccTosHuu dz = 18,1 oM. Onpenenuth NpoAOALHOE yBETHYE-
Hue k U300paxeHus.

Orer: k=4,
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PaccrosHHe MCKY 3NEKTPHUECKON JaMIouKoil ¥ skpanom L = 1 M. [1pu Kaknx 1080KeHHAX
cobuparoinei Hu3bl ¢ GOKYCHBIM paccTosHMeM F = 21 cM H300paXeHHe HHTH NaMIOYKH
Oyuer OTUETINBRIM?

Ortset: Ha paccrosanu di = 70 oM uii da = 30 ¢M OT JIaMIIOUKH.

Hcrousunk cera HaxoQUTCA Ha paccTosHuy L = 90 cM oT 3xpana. Tonkas cobupaiomas JuH-
3a, [IOMEIIEHHAS MEXIY HCTOYHMKOM CBETA H DKPAHOM, JAT 4&TKOe W300paeHne MCToY-
HMKa 0OPH JBYX UOUOXeHHAX. OmnpeZenuts (OKyCHOE pacCTOSHHC F JIHH3BI, €CH
PACCCTOSHAE MEXILY YKA3aHHBIMH I10JIOMEHUAMH JIHH3E [ = 30 eM.

Ortger: F'=20cM.

TTpesMeT HaxouTes Ha pacctosHud L = 0,9 M ot skpara. Mexuy nmpeaMeToM H KpaHOM
1epeMEINAFOT JIMH3Y, IPUYEM TIPH ONHOM ITONOXKEHHH JINH3BI HA BKPaHe [ONYYacTcs yBeIn-
UEHHOC W300pakeHHe MPEAMETA, 4 NpH ApyroM — ymeHbmennoe. Kaxoso dokycHoe pac-
crosiuye /7 TVH3DL, €CM JIMHeiHble pa3Mephl epBoro H3obpakeHHS B & = 4 pasa Dospline
pa3MepoB BTOPoro?

OrseT: F =02 M.

Mexy npesMeToM H 5KpaHOM [IoMewaercs coGupatoitiad uH3a. [lepemetnat eg, nonyyaror
HA JKPAHE ABA OTUCTIMBRIX M300DAXCHHA NPEIMETA, COOTBETCTBYIOIINX IBYM Da3THYHBIM
OJIOKEHMAM JIHH3HEL PaccTodnme or mpemvera no sxpana L = 0,8 M. Haiitn paccrosnue /
MEXIy yKa3aHHBIMH TIOJIOXKEHHUAMY JIMH3bi, €CAH OTHOMEHHE BelHUMH H300paKeHHit 1pea-
MeTa Ha 9KpaHe k = 9.

Oteer: I=0,4 M.

. [IpeaMeT pacuonxoxed Ha paccTosHux L = 0,6 M oT skpana. Hcmonesys coBupatoinyto Jit-

3y, MOKHO MOTYYHTH Ha KpaHe [Ba YETKUX H300pakeHHs NpeAMeTa HpH [ABYX PasIHgHBIX
1010KeNMsAX K3l Hafte oTHOMERKe & ReIMUMH H300paKEeHHH, €C/IH PACCTOMHHE MENY
YKA3AHHBIMH [OJJOKEHHAMK THH3b cocrasmsier [ = 0,4 M.

Orset: k=25,

Pacctosnue o1 upexmera 5o nun3bl = 10 M, OT THH3BI 0 H300paxenus f=2,5 M. Onpe-
JIGTUTD ONTHYECKYEO CHly [ MHH3B B ciyyasx: 1) usobpaxeHue MHHMOE; 2) u3obpakenue
NEeHCTBUTENBHOE,

Orset: 1) Dy =-0,3 anrp; 2) Dy = 0,5 aorp.

(doxycHoe paccTosnue cobuparonell muusbl £ = 10 oM, paccTosHMe OpeaMeta oT (okyca
['=5 cM, TMAeHHBIe pa3Mepbi npeamera b = 2 cM, Onpenemuts Benuuuny H naobpamenus.
PaccMotpets aBa ciryvas.

Orser: H=4 cM.

Msunmoe HQOGPH)KCHHe cBeTANIEHCA TOYKH B pacceusajomeﬁ JIAH3C HAaXOJUTCA B ABa paiza
Ommxe x JIUI3e, 4€M cama TOYKa. Haitti nonoskenue CBETAMICHCS TOMKY, CCIH M3BECTHO,UTO

OH& JICKAT Ha ONITUYECKOH ocH MuH3bL. OnTHYecKas cuia THH3K D = —5 anTp.
Orper: d=02M.

. IlpenmeT pazmepom A =3 cM pacmoloXeH Ha PacCTOAHNH d = 15 ¢M OT pacceHBAOMIeR [MH-

361 ¢ (okycHbM paccrosHueM F' = 30 cm. Ha KakoM pacctosuuu f OT IHH3BI NONYHHTCS
n3obpaxkenue? Kakora Oyner BenuuuHa usobpaxerns H ?
Otser: f=10cm; H=2 cm.
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. Toue HBIH MCTOMHHMK CBETZ, NOMEINEHHBIH MEPBOHAHAIBHO HA paccTofHMd di = 1,2 M o1

PACCEHBAIOMEH JMM3bl, NPHONWKAETCS K Hell BAONb ONTHYECKOH OCH 10 pacctosHus
dy = 0,6 M. [Ipa 5TOM MHHMOE H300paxenHe HCTOUYRMKA NPOXOMHT BAOJb ONTHHECKOR OCH
paccrosane ! = 0,1 m. Haittu poxycHoe paccTogRMe F TUH3EL

Orer: F=0,6 M.

. Paccenpatonias nuH3a ¢ (QOKYCHRIM paccrosiipem [ = 12 cM NOMEHIEHA MEKIY ABYMS

TOYCYHBIMH HCTOUHHKAMH B ABa pasa Smmxe K OJHOMY K3 HUX, YeM K APYTOMY. Paccrosune
MEXY H306paKeHHstMH HCTOYHHKOR TTOMYMHIOCH paBubiM [ = 7,8 cM. Halitu pacctosnue L
MEXIY CaMUMH UCTOUHMKAMH.

Otser: L =12 cm.

. Onrpdeckas cuna cobupatomiedt imu3ssl D) = 5 qurp, pacceunatomed — Dy = —3 antp. Haiitu

(hOKYCHOC pacCTOAHKME F CHCTEME], KOTOPAs NOJIYHMHTCS, ECIIH CNI0KUTH JIMH3bI BIJIOTHYIO,
Ortget: F= 50 M.

. JlBe nHH3BL, QOKYCHbIC PACCTOAHUS KOTOPBIX '} U F2, IPUCTABIIEHB] BIIOTHYIO NPYT K APYTY.

C HOMOIBIO STHX IWH3 MONYYaloT W300paXeHHe HCTOYHMKA, PACHONOKEHHOTO Ha
HEKOTOPOM PACCTOSHME TiepeA nuH3aMH. 3aTeM, yOpaB o0e JMH3bL, 3aMEHSIOT MX OJHOf,
MOMEINEHHOH Ha TOM jxe MecTe. KakoBa noikna Obirh ONTHYECKAd culia D 3TOH JMH3EL, YTO-
6B M300paKeHHE NCTOUHHKA HE CABHHYJIOCH?

Otser: D=1/ F+1/ F,.

. ToueyHbHi UCTOYHHK CBeTa IOMeINEH B Goxyce paccenBatomel nuH3b1 CoSuparolad JMH3a,

LIPMCTARACHHAs BIIOTHYIO K pacceMBarollel, IIpeBpalliaeT Majalolnuil na neé€ U3 pacceH-
BaOWIeR NHH3b1 PACXOMAITHICA TYUOK Jtyvelf B MapaebHbil. Halitn oTHOmeHHe dokyc-
HBIX PacCTOSHHIT JIMH3.
OtBet: Fpace/ Feotup = 2.

. ®oTorpadMUecKHM  ammapaToM, OOBEKTHB KOTOPOTO HMeeT (JOKYCHOE pacCTOAHHE

Fy = 13,5 cM, Tpebyerca cdoTorpadupoBaTh NpeaMCT, HaXOAAIMICS HA PACCTOSHHH
d =18 cM ot obbekTnBa. Paccrosnue o1 doTonnactHHKE Ao obbekrusa f = 27 cm. Kakoso
NOWKHO GBiTh (OKycHOE paccTostHme F, Tak HasbiBaeMOM 11acafouHoR MHIf3bl, KOTOPYIO
H3/I0 NPUCTABUTL BIUIOTHYK) K 0OBEKTHBY, 4ToObl H300pOKEHHE HAa QOTOMLIACTHIKE ObLIO
pe3kum?

Oreet: Fy3= 54 ¢m.

Jlge cobupaioiuye JHH3B ¢ QOKycHsSIMH paccrosHMsMH F, = 10 ecm w0 F, = 15 om
PACIIONIOKEHB] BAONL 0OIIeld I71aBHON onTHYecKod oc Ha paccrosuud [ = 30 cm Apyr ot
apyra. e cnejyer NOMeCTHTE TOYeHHBHE MCTOMHNK CBeta, 4TOObLI HAYLME OF HEro JiyHH 110
[POXOKeHHM OBeHX JTHH3 00pazoBAIM MyHOK JydeH, NapamIe/bHbIX PAABHOM ONTHYECKOI
ocu?

Otser: Ha paccrosumu d = 30 cM nepexn mepeoit JHA30H WIN Ha paccTosHuE d = 60 cM 3a
BTOPOH THH30H.

. JIBe MHH3BI ¢ OMTHYECKHWMHE cHIaMu Dy = +5 antp u Dy = +3 ANTp HAX0AATCS Ha paccToAHNN

1=10 cM gpyr oT Apyra. Ha xakoM paccrostHuy o1 3ajneil TMHA3bl NoTyyaeTes H3obpaxenne
0eCKOHEYHO YNanéHHOTO UCTOURHKA, JABAEMOTO 3TOH CHCTEMOH, eCll CBET NCTOYHMKA 1T0-
TafaeT cHavama Ha iuH3y: 1) ¢ onTuveckoit cunoit Dy; 2) ¢ onTudeckoit cuioft ,?

Otser: 1) f=1/13 m; 2) f=7/65 m.




