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[image: image1.png]Onruxka — paspen PU3UKH, B KOTOPOM HM3Yy4alOT CBET U CBETO-
BBHIE SIBJICHHS.

Kopnyckyaapuo-BoanoBoit ayaamzm. [Insa o6bACHEHUS CBETO-
BHIX fABJIEeHW# ydeHble (Bo rnaBe ¢ V1. HrioToHOM) IIpepmosoKuiu,
4TO CBET — 3TO HMOTOK uyacTtur (Kopmyckyna). [Ipyrue yuennie (I'yk,
Toiirenc) mcnonb3oBasl IMPeACTaBJEHHWE O TOM, YTO CBET — 3TO
BosiHa. CoBpeMeHHasi HayKa CUMTAET, YTO CBET MMeeT JBOMCTBEH-




[image: image2.png]HyI0 npupony. Buepseie 3Ty wuaero Beigsuayn Jiyu ae Bpoiiias.
CBet, KaK IIOTOK YacTHN, — KOPIYycKyJ (GoTOHOB), mposiBiaseT cebsa
IIPH NO2AOWEHUU U U3AYYEHUU aTOMOB. B Apyrux sABJIEHHAX, Ta-
Kux, Kak unmepdepenyus, dupparyus, ducnepcus, noaipuzayus,
OH BefeT ceGsi KaK BOJIHA.

3aroHb! zeoMempuyeckoii onmuxu

Jyu ceema —nuaudA, BAOJIb KOTOPOl pacmpocTpPaHSeTCH CBETO-
Basi PHEPru.

3aKoH HPAMOJINHEHHOr0 PACHPOCTPAHEHHUS CBETA BHIITOIHAETCA
B OJHOPORHOM IIPO3pajvHOIl cpexe: cgem 6 0JHOPOOHOI NPO3PALHOU
cpede pacnpocmpansemcs nPAMOAUHeNHO.

3aKoH NPAMOJIMHEHHOr0 pacIpOCTPaHEHUA CcBeTa OObACHIET
o0pazoBaHHe TEHH M MOJYTEHH, COJIHEYHOE U JIYHHOE 3aTMEHMS.

3aKoH oTpaKeHHs BHIIIOJIHSETCH, €CJIM HA IYTH CBETOBOrO Jy4ya
BCTPETUTCH IUIOCKOe 3epKago: nadarnwuii ayy AO, ompajcennviil
ayy OB u nepnenduxyasp OC, soccmanosaennbiii 8 mouke nade-
Hus, aexcam 8 00HOU naockocmu. Yzon nadenus o paseH Yyzay
ompaxcenusaf .
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3aK0oH OTpakeHHA O0BACHAET NOJYyYEeHHE H300paKeHus B 3ep-
KaJjie, YCTPOHCTBO IIEPHCKOIIA.




[image: image3.png]3axoH HpeJOMJICHMS BRINOJHIETCH, €CAM HA IYTH CBETOBOrO
Jyya BCTPedaeTcsi FpaHMIA JIBYX IIPO3PAYHBIX cpex: nadarowuii ayy
AO, npenomnennuiit ayy OB u nepnenduxkyasap k zpanuye d8yx cped
OC aexcam 8 00HOU naockocmu.
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sinf n, v, A,
rAe o — yroJj najgeHus, f§ — yroJ mpejomieHus; n, — abcoJioT-
HBIH IIOKa3aTeNh IIPeJIOMJEHHsI, U, — CKOPOCThH CBeTa M A, —

JUTMHA BOJIHLI B EepBOi cpexae; n.

, — abCONIOTHHIN IOoKasaresn Ipe-

JIOMJIEHUSI BTOPOU CPeAbl, 7,, — OTHOCHUTENbLHBIN ITOKA3aTeNb Hpe-

21
JIOMJIEHUS NEPBOM CPEeAbI OTHOCHUTEJILHO BTOPOIL.

AGCOMIOTHRIN II0KAa3aTeibh NPEJIOMICHHUA — TaOJNYHAA BeIWYN-
Ha. Ero onpemenunam sKCIIePHMEHTAJIEHO, PaccMATpHBas IIpeJomJie-
HHEe cBeTa IIPU Mepexofie U3 BaKyyMa B JaHHYIO cpeny. Yem OGoJjbIe
abGCOMIOTHBINA MOKA3aTeNE CPekl, TEM OHA CYMTAEeTCs (oJiee ILIOTHOM.




[image: image4.png]Eciau Jsyd mnepexoauT W3 OITHYECKH MeHee ILJIOTHOM cpeabl B
onruyecky 6ojiee IJIOTHYIO, TO OH OTKJIOHSIETCHA K IIePIEHANKYIADPY
ua>p.

Ecau nyu mepexofHWT M3 OIITHYECKH OoJiee IJIOTHOH CpeAbl B
ONTHUYECKH MeHee IIJIOTHYIO, TO OH OTKJIOHAETCSI OT IIePIeHAUKYJIs-
paum a<f.

3aKoH OpenoMJEHHs O0O0BsCHAET BO3HUKHOBEHHE Mupa)kei,
pedparkmuo B atMocdhepe, ABJIEHUE MOJJHOrO OTPASKEHHA.

Tlounnoe orpaxkenune GeIBaeT TOJBKO IIPH Iiepexofie cBeTa U3 oOIl-
THYeCKH 0oJiee MJIOTHOM cpeihl B OINTHYECKH MeHee IIJIOTHYIO, T.e.
Korpa n, > n,. B aTom ciydae npeJOMICHHBIA JIy4 OTKHOEHETCH oT

HepreHuKyasipa U NpnoJmKaercs K rpaHuile pasjesa ABYX cpen.




[image: image5.png]Tlounnoe orpaxkenune GeIBaeT TOJBKO IIPH Iiepexofie cBeTa U3 oOIl-
THYeCKH 0oJiee MJIOTHOM cpeihl B OINTHYECKH MeHee IIJIOTHYIO, T.e.
Korpa n, > n,. B aToM ciydae npeJOMJIEHHBIHA JIy4 OTKJIOHAETCA OT

HepreHuKyasipa U NpnoJmKaercs K rpaHuile pasjesa ABYX cpen.

Hacrtymaer Takoii MOMEHT, KOrza YroJ IpejoMJeHusl CTAHOBUT-
cs1 papaeiM 90°. Yron majeHus, NPH KOTOPOM YTroJ INpPeJOMJIeHUS
paser 90°, Ha3LIBAIOT NpPedesbHbLM:

sin o n . n
—% = -t = sing,,, =+,

sin 90 n, n,

HansHeliniee yBennueHre IafaIOUIEro yria

TIPUBOAUT K PocTy yria npenomieHus. Cer B
HIDKHIOIO cpeay (HecMoTpA Ha TO, YTO OHa
npospauHasi)) He monazaer. IIpoucxogur «ort-
pasKeHUe» OT T'PAHUIELI ABYX CPE:

a=ao,

o + B = 180"





[image: image6.png]IIpsaMonuHeiiHoe pacnpocTpaHeHHE CBETAa

Al. [Ipumepom fiBJI€HHMA, AOKA3BIBAIOIMIETr0o NPAMOJIMHEIIHOe pac-
NpoCTpaHeHHE CBeTa, MOIKET OLITh

1) oOpasoBanMe NMpAMOro cjiefa B sicHOM Hebe OT peaKTHB-
HOro camoJieTa

2) cymniecTBOBaHHE TEHHM OT JlepeBa

3) Mupax Haj NyCThIHEH

4) nocrosascTBO pacnonoxkeHus IlonspHoil 3Be3fbl HA He-
OOCKJIOHe B TeyeHHE HOYH

A2. Kakaa m3 ToueK Ha JKpaHe OKaXeTcHA B
TEHH KOJIblla, OCBEIaeMOro TOYEeYHEIM

>

L 4
HCTOYHMKOM cBeTa? 4@ ‘ B
DA tC
2) B §
3 C : D
4) D

A3. TlpeaMeT, OCBelleHHEBII MAaJEHBKOH JaMNOYKoM, OTOpPACH-
BAET TEeHb HA CTeHYy. BhicoTa mpeaMeTa M ero TeHH pasiu-
galoTca B 10 pas. PaccToAaHHe OT aMmOYKH 0 NpegMeTa
MeHBIlle PACCTOAHMA OT JAMIOYKH JI0 CTeHH! B
1) 7 pas
2) 9 pas
3) 10 pas
4) 11 pas




[image: image7.png]Ad.

Buicora Conuna uapn ropuaontoMm 45°. OnpepenuTe AJHNY
TeHH, KOTOPYIO OTOpACHIBEET BEPTHKAJLHO CTOALNUI ILecTt
BRICOTOM 2 M.

1)%»; 2) 2 M 3)V2m™ 4) 2J2 n

K noTosky KOMHATHI BHICOTOM 6 M IpHMKpENJIEHO CBETH
nieecs MaHHO-JIAMIA B BHJe Kpyra auaMetrpoM 2 M. Ha Bh
coTe 3 M OT NOJla NapaJjlesIbHO €My PacHOJIOMKEH HErNpo
3pagHBIil KBAJPAT €O CTOPOHOH 2 M. IleHTp MaHHO M HeHTp
KBAApaTa JiexKaT Ha OfHOH BepTHMkan. OnpegennTe MHHH
MaJIbHBIM JINMHEHHBIN pasMep TeHH Ha TOoJy.




[image: image8.png]OTtpaxenve cBeTa. 3aKOH OTPAKEHHA CBETA

A5. Coneue cagnTcs 38 FOPU3OHT M OoTpa)caeTcA B osepe. IIpn
3TOM

1) yron nazeEnn Jydeil HA NMOBEPXHOCTh 03€pa YBeJIMIHBA-
€TCA, & YroJl OTPayXeHNA YMEHbIIAeTCA

2) yroJ nmajgeHUA Jiydeil Ha NOBEPXHOCTH 03€pa M Yroj OT
paKeHus yMEeHbIIaITCH

3) yron nmajaeHuA Jydeil Ha MOBEPXHOCTH 03€pa M yroJ OT-
paj)keHHA yBeJIMYHMBAIOTCA

4) yron najgeHus JIyded Ha NMOBEPXHOCTh 03epa YMEHbINa-
€TCH, & YyroJl OTPAXXEHHs YBEJINYHBAETCS

A6. Kakoii M3 OTpa)KeHHBIX JIyueil il 2

Ha PHCYHKE COOTBETCTBYET 3&- 3
KOHY OTDaeHHs
1 22 33 44 L Ar

A7, Ecm 00 — yron nagedus, f —
YrojJ oTpa’keHus, TO COIJIACHO
38KOHY OTpPaXKeHHA

Do =p

2) sx-na Y
sinf

3) sina = cosf
o

4) —=n

B




[image: image9.png]AK. Yron nageHMsa nyda Ha IJIOCKOE 3€PKAJ0 YMEHBITWJIHA Ha
6’. Ilpn sTOM yron mMemay HOAAIONIMM M OTPAayKEeHHBIM OT
3epKaJjla Jy4yaMu
1) yBenuuunca Ha 12
2) ysenuunnca Ha 6
3) yMenpImMmIcA Ha 12°
4) ymeHbOmiicn Ha 6




[image: image10.png]Ilnockoe 3eprado.
ITocTpoenne n306paxeHdii B IJIOCKOM 3epKale

AY. Ha ckOJMBKO KJIETOK M B KAKOM Ha-
IpaBNEHHH clleflyeT IepeMecTHThL rna3
Habnogatensa, UYToOH naobpaxxeHue | 2
CTPeJIKM B 3epkaJjie Oblio BHIHO ryasy . l '

sepxano

IOJMHOCTBIO?

1) CTpenka u TaKk BUAHA IJ1a3y IOJHO-
CTBIO
2) Ha 1 knerky BIeBO
3) Ha 1 knerky BBepx
4) Ha 1 kaeTky BBepx M Ha 1 KJeTKy BJeBO

A10. OTrpaykeHre pPYYKM B ILIOCKOM 3€pK&JE€ MOPABAIBHO
IOKa38HO Ha PHUCYHKEe

1)1 2) 2 3)3

All, Kakaa yacTh H300pakeHHs CTPeJIKHU B seprano
3epkane BUaHa riasy (puc.)? Kax Hago
nepeMecTHTL IJ1a3d Habmopmarenda, 4To- b
Orl ObUIa BUIHA IIOJIOBHHA CTPEJIKH?
1) 1/;, Ha omHY KJIeTKy BBepx l
2) !/5, Ha OAHY KJIETKY BJI€BO
3) /5, Ha oAHY KJIETKY BJIEBO MJIM H& OIHY KJIETKY BBEpX
4) Crpenka He BHjHa B00DOINe, HA OAHY KJIETKY BJIEBO H

HA O/IHY KJIETKY BEepX




[image: image11.png]A12, Ecnu paccTosiHMe OT TJIOCKOIO 3epKajia 10 NpeliMeTa pas-
o 10 c¢M, TO paccTOAHME OT ITOTrO NMPEeAMeTa IO €ro u3o-
OpaxxeHHA B 3epKaJjie PaBHO

1) 5 em
2) 10 cM
3) 20 cM
4) 30 cm




[image: image12.png]A13.

Al4.

Ilpenomaenne ceera.
3aKoH MpeJIoOMJIEHHs CBETAa.
Ilonnoe oTpaxenue

[lokaszaTesnb NpeJIOMIEeHMA cTeKJa O0oJibllle IIOKa3aTeNs
npeyioMnesus BoAwl. Ilpu mepexose U3 BOABI B CTEKJO
YroJ1 IpeioMJIeHHuA

1) Gonbnie yria najeHus

2) MeHbIIE yrja nageHus

3) paBeH yray najgeHHA

4) moxeT 6uITh ¥ Gosbllle, M MeHbIlle yTJia NaJeHHH, B 3a-
BHCHMOCTH OT yTJIa MajeHusA

Jlyu AB npenomMmisercs B To4Ke B Ha rpaHuue pasnena
IBYX CDeI C MOK&a3aTeNIAMU NPENOMJIEHHUA N, > N, U HIOET
no nytu BC (puc.). Ecin nokasatess n, yMEHbIINTE, CO-
XpaHUB YCJIOBHE 7; > n,, TO 1y4 AB mocie operoMieHuA
noiaeT mo onyTu

1)1 2) 2 3)3 4)4




[image: image13.png]A15. B KOHTeliHepHl ¢ HPO3padHBLIMM CTEHK8MH
HanpaBaAwT Jyd cBeTa. KoHTelHepHl Ha-
NOJIHEHBI BO3JIyXOM, M, KpOMe TOr0, B HHX
pAacIoJIOXKeHBl TLUIOCKONapajijielbHLIe CTeK-
NAHHElE [UIACTHHR pPa3JIMIHOH IIMPUHLI
TAK, KaKk IIOKA3aHO Ha pPHUCYHKe. B KakoM
M3 9YeThIpeX KOHTeHHepPOB TOJIMIMHA ILIACTH-
HBl MAKCHMaJIbHasA?

1M
2 MM 4 MM
6 MM
1) 2) 3) 4)

A16. TIpn mpoxomxkJeHHH yepe3 IPAHMIY pA3Aeia ABYX cpen
A3MEpeHk! ZBa yrja IafeHHsd ¢, H O, M ABA COOTBETCT-
BYIOIIMX MM YIja NpeJIOMJIeENd Y; U Y,. O cooTHomeRHHN
3THX YTJIOB MOKHO YTBEpPIAATb, 9TO

p&_n
O, Y2
g) &1 _ %2
LeS
3) sfnoc2 _ sTn T
sino, siny,
4) sina, =sinoc2

siny, siny,

Al7. Ha pucyHKe NpHBe/JleH ONKIT, (ZHKCHPYIOIME NPOXO0IKIe-
HHE CBeTOBOI'O IIYYKa, oO6pa3oBaHHOTO INeNLI0 B 3KpaHe,
gyepe3 MNONYUMIMHAPHYecKyio 1jiacTmHY. IlokasaTensb
TIpeIOMJIEHUA BEIIeCTBA IUIACTHHEI paBeH

1) 1,5 2) 0,6 3) 1,4 4) 0,7




[image: image14.png]A18.

. JIEHHOTO JIy4a Ha I'DaHHNE BO3OYX-CTEK-

A19.

B2.

Ha pHcyHKe DOKasaHO IOCTPOEHHE BO3-
MOJKHOrO X0/i8 JIy4a IIpH NPOXO¥KJAEHHH
ero 4Jepe3 npuaMmy. 4T0 MOMHO CKa3aTh
O OPEBUJLHOCTH IIOCTPOEHHSA IIPEJIOM-

no (I) u rpasmne ctekno-Bo3pyx (II)?
IIpu mocTpoeHMM 3aKOH NMPEJIOMJEHHS
1) mapymier Ha rpasmie I, BeinonHeH Ha rpanune II
2) HapylneH Ha rpasmie I, HapymeR Ha rpanune II
3) BHINIOJNIHEH Ha rpaHuie I, BuinloNHeH HA rpasune 11
4) BrilonHEeH Ha rpaHuie I, HapymeHn Ha rpanune II

B akBapuyM B hopMe mapasienernnnesa IOCTABJEHA CTEK-
JAHHaA npuama (puc.). IlapannensHo AHY cocyaa Hampas-
JIAIOT Jy9 JIa3€epa, 8 3aTeM HaJMBaIOT KHUIKocTk. IIoKasa-
TeJIV NPEeJIOMJICHNA CTeKJia U JKHUIKOCTH COOTHOCATCHA KaK
n, >n.,. IIATHO jasepHOro ceeTa Ha IPOTHBOIOJIOXKHON
CTEHKe cOcyja IIpH HAIMBEAHUH 3KHIKOCTH MepeMeCcTHTCA

1) na BB A
2)uaCsB
3 uaCBA
4)us A C

Ecnu nyy cBeTa mazaeT H8 OPAMOYTOJbHYIO OPH3MY ITOA
yraom o = 70" (sin 70° = 0,94), To xoxn nyua OKa3bIBAETCH
cuMMeTpuYHELIM. KaKOB nokasaTenn NpeJIOMJIEHHA 1 Ma-
Tepuana npusMmiel? OTBeT OKPYIJIMTe IO HNECATHIX.





