1. Jlyd cera magaeT mox ynioM 0. = 60° Ha HOBEPXHOCTh CTEKJIa, HaxoJsuierocs B Bakyyme. Ecan yron npenomienus nyda y = 30°,
TO MOAYJIb CKOPOCTH U CBETa B CTEKIIC PABEH:

D118 2)1,7-108wc  3)29-108mc  4)3,7-108mc  5)5,1- 108 m/c

2. Ha 60KOBYI0 MOBEPXHOCTh CTEKIJIIHHOTO KIIMHA, HAXOIALIETOCS B BaKyyMe, TajaeT Hapajieib-
HEI CBETOBOU MyYOK, CONEpIKANIMI M3ITydeHHE, CIIEKTP KOTOPOrO COCTOMT M3 IMSATH JMHUN BUIUMOIO
nuanasona. JTMHBI BOJIH M3JIyYeHHUs COOTHOCATCS MEKIY CO00M Kak A > Ay > A3 > Ay > As. Benen-
CTBHE HOPMAJILHON JMCTIEPCHH TIOCIIE TIPOX0KIEHHS KIMHA HAMMEHBIIEE OTKIOHEHHE OT MEPBOHAYANb-
HOTO HanpapJIeHHs paclpoCTPaHeHHUs OY/IET y CBETA C JUTMHOMN BOJHBL:

+

Dk 2Dl DA DHh ks

3. Ha 6okoBy!0 MOBEpXHOCTb CTEKISHHOIO KJIMHA, HAXOMALIErocs B BaKyyMme, NajaeT Hapaiieib-
HBII CBETOBOH IIyuYOK, COZEpPKAIINI U3IydeHHE, CIIEKTP KOTOPOro COCTOUT U3 MSITU JIMHUN BHIUMOTO
nuanasoHa. J{IMHbL BOJIH U3IIY4€HUs COOTHOCATCS MEXLY Co00M Kak A > Ay > A3 > Ag > hs. Benen-
CTBUE HOPMAJIBbHOH AUCIEPCUH NOCIIE IPOXOXKICHHUS KIMHA HanOoJblIee OTKIOHEHHE OT NIePBOHAYATb-
HOTO HalpaBJIeHNs PacCHpOCTpaHeH s OyleT y CBeTa ¢ AJIMHOMN BOJHBI:

”

D Dh DA D 5 s

4. Ha GOKOBYI0 HOBEPXHOCTb CTEKJISIHHOI'O KJIMHA, HAXOSIIEroCs B BaKyyMe, [aJ1aeT Mapajuielib-
HBIA CBETOBOW ITyHYOK, CONEPIKAIIUI M3ITydeHHE, CIEKTP KOTOPOTO COCTOWT M3 ISTH JHHUN BHUIAMMOTO
nana3oHa. YacToTel H3Ty4eHHs: COOTHOCITCS MEXy co00i Kak v < vp < v3 < V4 < vs. Benencraue
HOpPMAaJIbHOW UCHEPCHH TIOCTIE MPOXOXKICHHUS KIMHA HaWMEHbBIIIEE OTKJIIOHEHHE OT IEpBOHAYAIHHOTO
HAaIpaBJIeHHs PacIpOCTpaHEeHUst Oy/leT y CBETa C YaCTOTOMU:

g

1) vy 2) vo 3) v3 4) v4 5) vs

5. Ha 6oKOBYyIO MOBEPXHOCTh CTEKIISTHHOTO KJIMHA, HAXOMASIIETOCS B BaKyyMe, IaJaeT mapauieib-
HBII CBETOBOH IIy4YOK, COAEpPIKAIIMI U3IydYeHHE, CIIEKTP KOTOPOro COCTOUT U3 MHSATU JIMHUN BHIUMOTIO
Jana3zoHa. YacTOThI U3JIydeHHsl COOTHOCATCA MeXIy co6oi kak Vi < vy < v3 < V4 < vs5. Benencrsue
HOPMAJBHOM AUCIEPCUH TIOCIE NPOXOXKICHHS KIMHA HauOONbIee OTKIOHCHHE OT IEePBOHAYAIHLHOTO
HaIpaBlIeHHs PaCIPOCTPaHeHHs OyleT y CBETa C 4YaCTOTOMH:

g

l) Vi 2) 1% 3) V3 4) V4 5) Vs

6. Ha 60KxoBYyI0 MOBEPXHOCTh CTEKJITHHOIO KJIMHA, HAXOJAILIEroCs B BaKyyMe, aJaeT Napajuieilb-
HBII CBETOBOH IMyYOK, COAEpKALIUN M3Iy4EeHHE, CIIEKTP KOTOPOTO COCTOMT M3 ISTU JIMHUH Pa3HOIo
nBera. Benencreue HopManbHON JUCIEPCHHU MOCHIE MPOXOXKAEHUS KIMHA HaMMEHBIIEE OTKIOHEHUE OT
MEePBOHAYATBHOTO HANIPABIICHUS PACIIPOCTPaHEHNUS OyIIeT Y CBETOBBIX JIydeil, IIBET KOTOPBIX:

g
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1) xpacHslii 2) >xenThlil 3) 3eneHbli 4) cunuit 5) ¢uoneroBbit

7. Ha rpanuy pasgena AB AByX Hpo3padHbIX cpej] IajaeT CBETOBOH Jyd (cM. puc.). Eciu aGcomoTHbIi
TIOKa3aTeNb MPETOMIIEHNS TIepBOH cpensl ny = 1,36, To aGCONOTHEIIN TTOKa3aTeNlb PENOMICHUS BTOPOH CPeIbl 1

4 e
/

f Y H

nyp paBCH:

1)1,60 2)144  3)131  4)128  5)1,06

8. Ha rpanuny pasnena AB IByX HpO3pavHbIX Cpel MajaeT CBETOBOM Jiyu (cM. puc.). Eciu abco-
JIIOTHBIN TIOKa3aTeNb NpenoMiIeH s epBoi cpenkl nyp = 1,33, To aOCOMOTHBIN MOKa3aTeNb MPETOMIEHUS I
BTOPOH CPENIBI /1] PABEH:
A B

1,07 2)124  3)133 4143 51,77

9. Ha rpanuny pasznena AB IByX Nmpo3padHbIX CPel MajaeT CBETOBOM Jiyu (cM.puc.). Ecnu aGcomoTHbIN
TIOKa3aTeNb NPeNoMIIeHHs TIepBoi cpebl ny = 1,75, To abCOMOTHBIN MOKa3aTenb NPEIOMIEHHS BTOPOH cpeibl 1
ni PpaBEH:
A B

/

D1L,08  2)1,17  3)126 4150  5)2.43

10. Ha rpanuny paszaena 4B ABYX NpO3pavyHbIX Cpejl MaJaeT cBEeTOBOH Jyu (cM.puc.). Ecinu abcomoTHbIi
TIOKa3aTeNb MPEIOMICHUS TepBoi cperpl ny = 1,61, To aOCOMOTHBIN MOKa3aTenb MPETOMICHHS BTOPOIl CpeIbl I
7| PaBeH:
A B

versioll
1) 1,03 2) 1,15 3) 1,26 4) 1,50 5)2,05
11. Ha rpanumy pasnena 4B ABYX NpO3padHBIX cpeX MamaeT CBETOBOI iyd (cM.puc.). Eciam abcomroTHbIN nokasa-
TeJb NIPEIOMIIEHHs IEPBOH cpenbl 1y = 1,75, To aGCOMOTHEIH IOKa3aTeNlb NPENOMIIEHUs BTOPOIl CPeJIbl 71y paBeH: I

248  2)150  3)1,41 4124 51,17
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12. Ha sxpaHe, pactoioXeHHOM Ha OJMHAKOBOM PACCTOSHHU OT JBYX TOYEUHBIX MCTOYHHKOB KOTEpPEHT-
HBIX CBETOBBIX BOJH, NIOTy4YeHa HHTep(depeHIMOHHAs KapTuHa (cM. puc.). Eciu pasnocts (a3 BonH B Touke 1
paBHa HYIIIO, TO B TOUKe 2 Pa3HOCTH (a3 BOJIH paBHa:

o —

Pe.yer\pd

DO 2y 2 4H3x 5 dn

13. Ha pucynke n300pakéH napasuiebHblii MOHOXPOMAaTHIECKHH CBETOBOI IyYOK, HCITyCKaeMbIH J1a3epHOM
YKa3KO# U MPOXOIAILUIA Yepe3 rpaHully paszesna IByX npo3padnsix cpea 1 u 2. Ecnu auist cpen 1 1 2 cOOTBETCTBEH- \ Cpena 1
HO: 71| ¥ 11y — aOCOIIOTHBIC TTOKAa3aTeIH TIPEJIOMIICHUS, A ¥ Ay — IJINHBI BOJH CBETOBOTO H3JTyUEHHUS, V| H V) —

JaCTOTBI CBETOBOI'O U3JIY4YCHHS, V| U Uy — CKOPOCTH paCpOCTPaHCHHUA CBETOBOI'O U31Yy4YCHU, Sl nu Sz — IJiomia- \ Cpe,ua 2
J1 NOTIEPEYHBIX CEYEHUM CBETOBOTO IIy4Ka, TO IpaBUJIbHbIE COOTHOIICHUA 0003HaYCHBI LII/I(I)paMI/IZ

1) ny < np 2) )\]<7\.2 3) Vi =Vp 4) V1 =DV 5) S1=9,

14. AGconroTHBIN MoOKa3aTesb npejgoMieHus: pyouna n = 1,76. Ecnu anvHa cBeTOBOW BOJIHBI B pyOHHE A = 365 HM, TO 4acTOTa 3TOH
BOJHBI paBHa ... TT'u.

15. AOGcosroTHbIH Mokasarenp npesomieHns Boasl n = 1,33. Ecnu yactora cBeToBoit BosHbl v = 508 TT'1, To inHa A 3TOit BOJHBI B BOjIE
paBHa ... HM.

16. AOGcosroTHBIH MoKa3arelb npeaomiieHus xaopopopma n = 1,45, Ecnu ayiiHa cBeTOBOM BOJIHBI B XJI0podopme A = 386 HM, TO 4acToTa
9TOM BONHBI paBHa ... TT'u.

17. AOGcosroTHBIH NOKa3arensb npeioMieHus crekiaa n = 1,72, Ecnu yactora cBetoBoit BosHbl v = 510 TT'1, To /utiHA A 3TOM BOJHEI B
CTEKJIC PaBHA ... HM.

18. AOGcosroTHBIH MoKa3aTenb npeaomiieHus Boabl # = 1,33. Ecnu uinHa cBeToBOM BOMHBI B Xitopodopme A = 347 HM, TO 4acToTa 3TOH
BOJIHBI paBHa ... TT'm.

19. Ha pucyHke n300paxeHO CEUCHHE COCY/a C BEPTHKAIBHBIMU CTEHKAMH, HAXOMSIIETOCS B BO3/IyXE U 3aIllOJIHCH-
Horo Bozoit (n = 1,33). CBeToBoii Jiyy, Najaoumii U3 BO3ayXa Ha IOBEPXHOCTb BOABI B TOUKE 4, IPUXOIUT B TOUKY B,
PAcCIIONIOKEHHYIO Ha CTEHKE COCy/a. Yroil MajeHus Jiyda Ha Boay O = 60°. Eciu paccrostaue |[AC| = 30 MM, TO paccrosi- C 4
HUe |AB| paBHO ... MM.

B
pelwyers.pp
20. Ha pucyHke M300pakeHO CEUECHHE COCYIa ¢ BEPTUKAIBHBIMH CTEHKAMH, HAXOMAIICTOCS B BO3MyXe U 3a-
nosHeHHoro BojoH (n = 1,33). CBeToBOM J1yy, NalatolKii U3 BO3/1yXa Ha IOBEPXHOCTh BOJIbI B TOUKE A, IPUXOIUT
B TOUKY B, pacrojOKeHHYIO Ha CTEHKE COCy[a. YToJl majeHus jtyda Ha Boxy O = 30°. Ecnu paccrosinue |4B| =
88 MM, T0 paccrosinue |[AC| paBHO ... MM. A c
B
pewyers.f
21. VY3kuii mapayuIenIbHbIN MyYOK CBETa IMaJaeT M0 HOPMAJH Ha TUIOCKYIO TOBEPXHOCTH IMPO3PavHOTO
4 N
— —_ = N )
n= 3 MONYIIJIMHIPA pagnycoM R = 5v/3 ¢M BBIXOMHT U3 Hed MapaJuIebHO MaJaloleMy MydKy A > >
cBera (cM. puc.). Ecmi oT MOMeHTa BX0Ozia B OJMYLMJIMHIP 10 MOMEHTA BBIXOJA M3 HETO MOTEPH SHEPTUH I
Iy4Ka He MPOUCXOIUT, TO MUHUMAJILHOE PacCTOsIHUE L MEXy MaIal0IUM U BBIXOASIINM ITyYKaMu CBeTa
PABHO...CM. l Y » \
Ipumeuanue. TIoMymUIMHAP — 3TO TeNO, 0OPa30BAaHHOE PACCEUYCHHEM LMIHMHAPA IUIOCKOCTBIO, B KOTO- ‘
PO¥ JISKHUT €ro 0Ch CHMMETPHH. 2

22. Y3kuil napauienbHbIN Iy4OoK CBEeTa MajaeT o HOPMaJH Ha IUIOCKYIO IIOBEPXHOCTD IIPO3PaYHOTO
4

n= 3 HONYUUIMHAPA paguycoM R = 3v/3 CM BBIXOAUT U3 Heé MapajuiebHO NaJaloleMy My4Ky A
cBera (cM. puc.). Ecni oT MOMeHTa BXO/ia B TOJNYLHJIMH/P JI0 MOMEHTA BBIXOJA M3 HETO MOTEPH SHEPTUH I
My4YKa HE MPOUCXOIUT, TO MUHUMAJIBbHOE PACCTOSIHUE L MKy TaJarONIMM U BBIXOISAIINM IyYKaMH CBETa
paBHO...CM. o Y > \
Tpumeuanue. TIONYUWIMHAP — 3TO TENO, 0OPA30BAHHOE PACCEUEHUEM IUJIMHAPA TUIOCKOCTBIO, B KOTO- -
PO JIEXHT €ro OCh CHMMETPHH. pe

3/4 PEIIY LT u 11D — dusuka



23. KopoTkuii cBETOBOI HMIIy/bC, UCITYIIEHHBI JIa3epHBIM JaIbHOMEPOM, OTPA3MICS OT 00BEKTa M OBLT 3apETHCTPUPOBAH 3THM K€
JTaIbHOMEPOM 4epe3 NpoMeKyTok BpemeHH At = 0,880 Mkc mocie ucmyckanus. PaccrosHue s oT faabHOMepa 10 00bEKTa PaBHO ... M.

24. Ha nmHe cocyaa ¢ >KHIKOCTbIO, a0COMIOTHBIN MOKa3aTeldb MpeIoMIeHHs KoTopoi # = 1,50, HaXoauTCsA TOYEUHbIH UCTOYHUK CBETA.

Ecnu nnomans kpyra, B npeenax KOTOPOro BO3MOXKEH BBIXOJ Iy4el OT UCTOUHMKA Yepe3 HOBEPXHOCTb XKUAKOCTH, S = 740 em?, To BICOTA K
JKHUIKOCTH B COCYZE paBHa ... MM. OTBET OKPYIIIUTE 0 IIENbIX.

25. Ha nmHe cocyaa, 3amoHEHHOTO 10 BBICOTHI /2 = 15,0 CM JKHIKOCTBIO ¢ aOCONIIOTHBIM TOKa3aresieM mpenoMieHus n = 1,33, naxoaurcst
TOYEYHBIN UCTOYHUK cBeta. [lmomanp S kpyra, B Ipezenax KOTOPOro BO3MOXKEH BBIXOJ JIy4eil OT UCTOYHHUKA Yepe3 MOBEPXHOCTD JKHKOCTH,

paBHa ... em?. Otser OKPYIVIUTE 10 LENBIX.

26. Ha nHe cocyna ¢ »KUAKOCTBIO, a0CONIOTHBIN TOKa3aTelb MPEIOMIICHUS KOTopoit n = 1,47, HAXOIUTCS TOUCYHBI MCTOYHUK CBETA.

Ecnu monans kpyra, B npejenax KOTOPOro BO3MOXKEH BBIXOJ Iy4el OT UCTOUHMKA Yepe3 HOBEPXHOCTh XKUAKOCTH, S = 750 CM2, TO BBICOTA /1
JKHUIKOCTH B COCYZE paBHa ... MM. OTBET OKPYIIUTE 0 LIENbIX.

27. Keagpatnas pamka mioniaaso S = 0,40 M2, M3rOTOBJICHHAs U3 TOHKOHW IPOBOJIOKH corpotuBiieHreM R = 2,0 OM, HaXO#UTCs B OIHO-
POZHOM MAarHUTHOM IIOJIC, JIMHUM HHIYKLUUH KOTOPOTO NMEPHEHAMKYISIPHBI IUNIOCKOCTH PaMKd. MoJyiab MHIYKIMH MarHUTHOTO mossi B =
0,10 To. PamMKy nmoBepHy; M BOKPYT OJ{HOM n3 e€ cTopoH Ha yron ¢ = 90°. IIpu 5ToM depe3 HonepevHoe cedeHne IPOBOIOKU MPOIIEN 3apsa ¢,
MOAyJb KOTOPOro paBeH ... MKIL.

28. Jlyu cBeTa MepexoauT U3 ONTHYCCKH MEHEe TUIOTHOM Cpeibl B ONTHYECKH OoJjiee TIIOTHYIO cpeay. Ecnu yron nageHus yda o = 44°,
TO JJIs1 yIJIa NPEeJIOMIICHHS 3 JTy4ya Ha TPaHuULIe pa3ziena 3TUX CPell BBIIOIHSAETCS YCIOBUE!

1) p=44° 2) B <44° 3) B>44° 4 p=0° 5) p=90°

29. Ecnu myu cBera najgaeT NepIeHAUKYIIPHO K IPpaHULE pa3ena AByX cper (yron mageHus oo = 0°) 4 HepexoauT U3 ONTHYECKU MEHee
TUIOTHOH Cpezbl B ONTHYECKH OoJiee TUIOTHYIO CPeJly, TO IS yIvia TpeJIOMIICHUS [ JIyda Ha TpaHHIe pasjiela 3THX CpeJ] BBIOIHACTCS yCIIo-
BHE:

B=45° 2)0°<P<45  3)45°<P<90° 4)B=90° S)p=0°

4/4 PEIIY LT u 11D — dusuka



