Bapuanm 1

3adanue 1

[Moe3n, mpoxoass MEMO CTaHIMU cO cKopocThio 40 M/c, maer Tynok ¢ uactoroi vo = 300 . Onpenenute
YaCTOTy TOHA, KOTOPYIO CJIBIIIMT CTOSIIHN Ha TIaTGopMe YEIOBEK B CIIydasx, KOrJa Moe3/ MPHOIKaeTCs ¥
KOT/1a 10371 yAassieTcsl.

3adanue 2

DIIeKTpOMarHuTHas BoOJIHA ¢ 4actrotod v = 7,5 MI1 mnepexomur u3 BakyyMa B HEMarHUTHYK
cpelly ¢ MAISKTPUYSCKON MPOHUIIAEMOCTEI0 € = 7. HaliTi npuparieHue ee JJTUHBI BOJTHBI.

3aoanue 3

BomHa pacmipoctpansiercs B yrpyroit cpeae co ckopocteio V = 100m/c. Haumensiree paccrosiaue D
MEXIY TOYKaMH cpefibl, (a3bl KoJdcOaHWH KOTOPBIX IMPOTHUBOIONOKHEL, paBHO 1 M. Omnpenenuts
YaCcTOTY KOJICOaHHH.

3aoanue 4

Bo CcKONBKO pa3 yBENMYHUTCS PACCTOSIHHE MEXAY COCEIHUMH HHTep(EPEHIHOHHBIME IOJOCAMH Hé
sKkpane B onbiTe FOHTa, ecimu 3enensbiii cBeTopmibTp (A; = 500 HM) 3aMeHHUTH KpacHbIM (A, = 650 HM).
3adanue 5

Coepuueckass TOBEpXHOCTb  IUIOCKO-BBIMYKJIOW — JIMH3BI CONPHUKACaeTCsi CO CTEKISIHHOM IUTaCTUHKOM
[MpocTpaHCcTBO MEXy JIMH30M M ILIACTHHKOM 3aI0JIHEHO cepoyrieponoM. [lokazaTenu mpesoMiIeHus JTH3bI
cepoyrieposia U IUIACTHHKH PaBHBI COOTBETCTBeHHO n; = 1,50, n, = 1,63, n; = 1,70. Paguyc kpuBH3HBb
cepudeckoit moBepxHocTH JMH3BI R = 100cM. OmpenenuTh pamuyc nsroro TEMHOro konblia HeloToHa E
MPOXO/ISIIEM CBETE C JUTMHON BOJHBI A = 0,50 MKM.

3adanue 6

Ha CTeK/IAHHBII KJIHH IaaeT HOPMAIbHO IyHOK CBET ¢ JTMHOM BOMHBI A = 5,82 107 m. Yron kinHa
paBer 20". Kakoe 4YMCIO TEeMHBIX HHTEP(EPEHIIMOHHBIX IOJOC MPUXOIWTCS HA CAMHUILY JUTAHEI
knnHa? [Tokazarens npenoMiIeHus cTekia paBeH 1,5.

3aoanue 7

YcraHOBKa JuIsi  TTONMy4eHUs Koiell HbIoTOHA ocBemIaeTcsi CBETOM C JUIMHOW BONHBI A = 589 HM.
MaJafoMUM TI0 HOPMaJld K MOBEPXHOCTH IUIaCTUHKH. Pamuyc kpuBu3HbI U3l R= 10 M. IIpo-
CTPaHCTBO MEXJy JIMH30M M CTEKJISIHHOW TUTACTMHKOW 3aIlOJIHEHO XUAKOCThbIo. HailTu moxazaresnt
MIPEIOMIICHHS 1 KUJIKOCTH, €CJIH PaJnyC TPEThEro CBETJIOrO KOJblia B MPOXOASIEM cBete I3 = 3,65
MM.

3aoanue 8

Jns kakod JITMHBI BOJHBI JAU(QPaKIIMOHHAS pElIeTKa C MOCTOSHHOH d = 5 MKM HMEeT YIJIOBYIO
mucnepcuro D = 6,3 - 105 pan/m B criekTpe 3-ero mopsiaka.

3aoanue 9

Hudpakimonnasl pemieTka OCBEIIEHA HOPMAIbHO MMAJAIONIM MOHOXPOMATHYECKHM CBETOM. B

IUQPAKIIOHHON KapTHHE MAKCUMYM BTOPOT'O MOPsAAKA OTKIOHEH Ha yrox ¢; = 14°. Ha kakoii yror
(2 OTKIIOHEH MaKCHMYM TPEThETro TOpsaKa?

3aoanue 10
MOHOXpOMAaTHYECKHI CBET MaJacT Ha MPO3PavyHyl0 JUPPAKIHOHHYIO PEIISTKY IMoJ YriaoM 0 x
Hopmau. [TocrosiaHast perretku d. OnpenesuTh COOTHOIICHHE TS TU(DPAKIIMOHHBIX MAKCHMYMOB.

3aoanue 11

Haiitu yroun i NMOJNHOM MOSSIpH3aliMK PH OTPaKEHHH CBETa OT CTEKIIA, MOKAa3aTelb MPEIOMIICHHUS
koTtoporo n = 1,57.



Bapuanm 2

3aoanue 1

Ucrounnk konebanmii ¢ gacrtotoit 1000 't u ammutymoii 0,5 MM BO30Y»KIaeT B YIPYrOM IIIHYPE BOJIHE
mmHOW A = 0,35 M. HaliTm  cKOpocTh pacmpocTpaHeHHs KojieOaHHiT W MaKCHMaJIbHYIO CKOPOCTE
KOJICOITFOIIUXCS TOUCK IITHYPA Vyax-

3adanue 2

Ha¥iti ko3 GuIeHT 3aTyxaHus 3ByKOBOM BOJIHBI, €CJIM HA PACCTOSHUU I = 25 M | 1, = 50 M OT TOYEHHOTC
HU30TPONMHOI'0 UCTOYHUKA, 3HAUCHUS HHTCHCHUBHOCTH 3ByKOBOI71 BOJIHBI OTJIMYAKOTCs APYT OT ApYyra B 6 pas.
3aoanue 3

OnpenenuTh CKOPOCTh PACHpPOCTPAaHEHHS BOJHBI B YOPYrod cpeme, ecnu pasHocTh Ag daz
KoneOaHuii 2-X TOYEK Cpelbl, OTCTOAMMX ApYyr oT apyra Ha D = 10 cm paBra 7n/3 . Yacrora
KoneOaHuit paBHa 25 I,

3aoanue 4

B HEKOTOpYIO TOYKY NPOCTpaHCTBA MPUXOMAT M3IYYCHHsS C ONTHYECKOW pa3sHOCTBIO Xonma BoimH 1,8 MKM
OnpenenuTh, YCHITUTCS WA OCITaOHET B 3TOW TOYKE CBET C JUTMHOM BONHEI A3 = 600 HM, A, = 400 HM.
3adanue 5

Haiith Ko>(QQUIMEHT TNpenoMIICHHS IKHIKOCTH, 3aIONHSIOMEH IPOCTPAaHCTBO MEXKIY CTEKISSHHO¥
IUIACTMHKOW M JICKAIICH Ha HEeW IUIOCKO-BBITYKJION JIMH30HM, €CIM MPH HAOJMIOACHUH B IPOXOISIIEM CBETE (
JUTMHOHN BOMHBI A = 0,7 MKM paanyc BOCBMOTO TEMHOTO Koubita HefoToHa paBeH 2 Mm. Pagnyc KpuBHU3HBI JINH3E
Im.

3aoanue 6

Ha nenpo3pauHyro IIaCTHHKY C KPYTJIbIM OTBEPCTHUEM JUAMETPOM | MM MajaeT HOpMallbHO ILIOCKas
ceetoBass BoiHa (A = 0,5 MKM), Ha KakOM pacCTOSIHUM OT IUIACTHHKH CJIEIyeT B3SITh TOYKY
HAOJIFO/ICHHS, YTOOBI B OTBEPCTHH IOMEIIATNCH TOJBKO JBE TMepBble 30HBI Dpenens (mpu
BBIYUCIICHAN TpeHeOpeds wieHaMmu, coxepammmu A2). KakoBa MHTCHCHBHOCTb CBETA B TOUKE
HaOroIeHus?

3aoanue 7

VYcraHoBKa Ui TIONydeHHs KoJjiell HbIOTOHA OCBEIIaeTCss MOHOXPOMATHYECKHUM CBETOM C JIUMHOY
BOJIHBI A = 600 HM, MagalOUMM [0 HOPMAIM K IOBEPXHOCTH IUIACTUHKH. Haiti tommuay F
BO3MYIIHOTO CJIOSl MEXY JHH30M W CTEKISHHOW IUIACTMHKOW B TOM MeCTe, TIJ¢ HabIomaeTcs
YETBEPTOE TEMHOE KOJIBIIO B OTPAKEHHOM CBETE.

3aoanue 8

Ha mudpakiunoHHYIO pelieTKy HOpMallbHO MMajaeT IydoK cBera. Kakoma /oybKHA OBITH MOCTOSIHHAS
d mudpaknMoOHHOH — pemieTkd, 4yToObl B HampaBieHuH 41° coBHAgamd MaKCUMyMbI IS JIMHHUN C
JUTMHAMH BOJIH 656,3 aM 1 410,28aM?

3aoanue 9

Judpaknuonnas pemerka cogepkutr n = 200 mrTpuxoB Ha 1 mm. Ha pemerky mnamaet
HOpPMaJIbHO MOHOXpoMmaThueckuii cBer (A = 0,6MkM). MakcuMyM Kakoro HauOOJBIIETO TMOPSJIKE
JTacT 3Ta pemeTka’?

3aoanue 10

Hudpakronnas peumierka ¢ 5500 mrpux/cM mmeer mupuHy 3,6 cM. Ha pemerky mamaer cBeT ¢
JUTMHOM BOJHBI 624 HM. Ha CKOJIBKO MOTYT pa3nn4arhCst 1B€ AJIMHBI BOJHBL, €CIIH UX HaJl0 Pa3perInuTE
B M000OM Tropsiake? B kakoM TOpsaKe TOCTUraeTcsl HawTydIee pa3pemenne?

3aoanue 11
[IpenensHbIA Yo HOJTHOTO BHYTPEHHETO OTPasKEHHs IsE HEKOTOPOro BeiecTsa | = 45°,  Haiitu s
3TOTO BEIIECTBA YTOl iy MOJTHON MOJSPH3AIIUH.



Bapuanm 3

3aoanue 1

Hcrounnk konebanmii ¢ actotoit 1000 ['m n ammmtymor 0,5 MM BO30Yy>KHaeT B YHIPYTOM ITHYPE BOJIHE
mmHo A = 0,35 M. HaifTu ckopocTh pacmpocTpaHeHHs — KojeOaHuil M MaKCHMalIbHYIO CKOPOCTE
KOJICOJIOIMXCSI TOYEK LIHYPA Vpmax-

3aoanue 2

VYpaBHeHue Oeryiiei mIocKoi 3ByKoBoi BOMHBI UMeeT Bux & = 8c0S(60t — 4x) MM, e t B CeKyHaax H X F
MeTpax. HailTu oTHOIIICHIE aMILTUTYIbI CMEIICHHS YaCTHI] CPE/IbI, K IJIMHE BOJHBI M aMIUTHTYIHOE 3HAYCHUC
CKOPOCTH YaCTHI] CPEIbl.

3aoanue 3

Haiiti x03¢duipieHT 3aTyxanusi 3ByKOBOM BOJHEI, €ClM Ha paccTosiHUAX 1 = 10 Mu r; =20 M ot
TOYECYHOTO H30TPOMHOI0 HCTOYHHMKA 3BYKAa 3HAUEHUS HMHTEHCUBHOCTEH OTIMYAIOTCS APYT OT Apyra
B N =45 paza.

3aoanue 4

B ycraHoBke HOHra paccrosiHue Mexay ImenasMu 1,5 MM, 3KpaH PacIiOIOKEH Ha PACcCTOSHHHM 2M OT IIelNel.
Ormpenemits MMpHHY HHTEP(HEPEHIMOHHOM MONOCkl it A = 0,687 MKM M pacCcTOSHUE MEXKIy MaKCHMyMaME
MEPBOI0 TOPSAKA I JaHHOM JUTMHBI BOJIHBI 0,687 MkM 1 0,420 MKM.

3adanue 5

HalitTu MMHMManbHYIO TOJIIMHY IUIEHKHM C IIOKa3aTeneM ImpenomiieHus 1,33, mpu KOTOpOH CBET ¢ JUIMHOY
BonHBI 0,64 MKM HCHBITHIBAET MAaKCUMAIbHOE OTPaKEHHUE MU yTiIe majaeHus csera 30°.

3adanue 6

JIBe miockonapaienbHble CTEKISIHHbBIE MIAaCTUHKU 00pa3ytoT kiuH ¢ yriioM o = 30". IIpoctpancTBO
MEX]y IJJACTUHKAaMU 3aIll0JHEHO TIULEepUHOM. Ha KIIMH HOpMaibHO K €ro IOBEPXHOCTH NAaaeT IIy40K
MOHOXPOMATHYECKOTO CBeTa C JUIMHOW BOMHBI A = 500 HM. B oTpakeHHOM cBeTe HaOIOmaeTCs
uHTepdepeHIonHas kapTiHa. Kakoe yncio N TeMHbIX MHTEP(EPEHIIMOHHBIX TOJIOC MPUXOANUTCS Ha
OJIMH CAHTUMETP JUTMHBI KIINHA?

3aoanue 7

Haiitu panuyc I neHTpaJlbHOrO TEMHOTO MATHA Koniel HbroToHa, eciii Mexny JIMA301 U MIIaCTUHKOV
HammT Oemzon (n = 1,5). Pagmyc xpuBm3nbl muH3eI R = 1 M. Tlokazatenw mpeiomIleHHs JHH3BI ¥
TUTACTHHKY OJJMHAKOBBI. HaOro/ieHre BeieTesl B OTPaKEHHOM CBETE C JUTMHOW BOJHEI A = 589 HM.
3aoanue 8

Haittu paguyc Bropoii 30HbI DpeHes, €CIIM PACCTOSIHAE OT TOYEYHOIO HCTOYHUKA CBETA U DKPaHa J0
BOJIHOBOY TIOBEPXHOCTH PaBHBI | M, a JyTiHA BOJHEI paBHa 490 HM (BEIBeCTH (HOpMYITY).

3aoanue 9

Ha nmudpaknuonnyio pemetky, comepxamyro #n = 400 mTpuxoB Ha 1 MM, MagaeT HOPMAIbHC

MoHOXpomaruueckuii ceetr (A = 0,6 mMMm). Halitm obmiee uwciio audpakIHOHHBIX MHHHMYMOB,
KOTOpBIC TAa&T 3Ta PeMéTKa, a TakKe Yroi ¢ TUGPaKIIUK, COOTBETCTBYIONIUH ITOCICIHEMY MUHUMYMY.

3aoanue 10
KakoBa nomkHa ObITh moctostHHas 0 IM(PaKIMOHHON peniéTKH, 4TOOBI B TEPBOM MOPSIKE ObLIK
paspelieHsl TMHUH criekTpa Kanust A = 404,4 um u Ay =404,7 am? lupuna pemerku a = 3cM.

3aoanue 11
HO)I KaKumM yFJTOM iB K FOpI/I3OHTy JOJKHO HaXOAUTHCA COJ'IHI_IC, LITO6I)I cro J'[yLH/I, OTpa)KeHHBIe 01
TIOBEPXHOCTH O3€pa, 6LIHI/I HaI/I6OHeC ITIOJIHO HOJ'IHpI/BOBaHLI?



Bapuanm 4

3aoanue 1

VpaBHEHHE MIOCKOH BONHBI MMeeT Buj &(x,t) = Acos(ot — kx), e A = 0,5 cm, © = 628 ¢, k = 2 m™
Onpenenuts MaKCUMaJIbHOE 3HAUYEHUE CKOPOCTH M YCKOPEHHS YaCTHIL CPEIbL.

3adanue 2

HaiiTn MHTEHCHUBHOCTH IUIOCKOM 3JIEKTPOMATrHUTHOH BOJIHBI, 3JIEKTpUYECKas COCTaBIgomas kotopoit E =
500c0s(12-10°-10°x) B/M, eciu BOIHA pacIpOCTPaHSETCS B BAKYYME.

3aoanue 3

Hcroynnk 3BYKOBBIX KOJ€OaHMIA C 4ACTOTOW Vo U MPHEMHUK HAXOISTCSI Ha PAacCTOSHUM S. B MoMeHT
BpeMeHH t = 0 HCTOYHMK HAYMHAET yOANSAThCSA OT MPHEMHHKA C MIOCTOSTHHBIM YCKOpeHHeM a. Haiitn
YacTOTy CUTHaJIa, BOCIPMHUMAEMYIO IPUEMHHUKOM 4epe3 t CEeKyHI, €CJIi CKOPOCTh 3BYKa paBHa V.
3aoanue 4

B wuntepdepomerpe XKamena e oamHakoBble TPyOKH qmmHOM | = 15 cM OBUTH 3alOMHEHBI BO3MYyXOM,
MOKa3aTelk mpenoMiteHus Kotoporo paseH 1,000292. Korna Bo3ayx B 0AHOM U3 TPYOOK 3aMEHIIIN AlIETHIICHOM
nHTephEepeHIIMOHHAsT KapTuHa u3MeHwiIack Ha m = 80 momoc. OmpenenuTds IoOKa3aredb MPETOMIICHHUS
alleTHIIeHa, €CIIM UCTIONIb30BAJICS HCTOUHMK C IJTMHOM BOJHEI A = 0,59 MKM.

3aoanue 5

Haiftu MuHMManpHYIO TOJNIIMHY IUICHKH C IOKa3areneM mpenomieHus 1,33, mpu KOTOpOH CBET ¢ JUIMHOV
BoHbI 0,40 MKM HE OTpa)kaeTcsi COBCEM MPH yIIIe maieHus ceeta 30°.

3aoanue 6

KakoBa TOMIIMHA MBUILHOW IUICHKH, €CJAM TIPH HAONIOACHUM €€ B OTPAXKCHHOM CBETE€ OHa
Kaxercs 3eneHoi (A = 500 HM), Koraa yron Mexay HOpMallbio K Hel 1 iydoMm 3perns 35°. [lokazarens
MIPEIOMIICHHST MBUTLHOH TIeHku N = 1,33.

3aoanue 7

VYcraHnoBka 1iist nosydeHus: kosel, HproToHa ocBemaeTcss MOHOXPOMATHYECKHM CBETOM, TaJaroIUN
10 HOPMaJIX K IIOBEPXHOCTY IUIACTUHKU. [Tociie TOro kak mpocTpaHCTBO MEKAY JIMH30M U CTEKIITHHOY
TUTACTUHKOM 3aITOHIIIN JKUKOCTBIO, PAUYChl TEMHBIX KOJICI] B OTPAXCHHOM CBETE YMEHBIIMIHCE E
1,25 paza. HaliTu nokasaresb NpeaoMIIeHHUs T )KUJIKOCTH.

3adanue 8

Beraucnute HanOONMbIIMKA yroy, Ha KOTOPBIM OTKJIOHMTCA IY9OK MOHOXPOMAaTHUYECKOTO CBETa
mudpakuronHol pemerkoi, umerommei 10 000 wTpuxoB npu mmpuHe pemeTtku 4 cM. [{miuHa BOTHEI
nazarorero cera 546 uM. Jlyun magaror HOpManbHO K TUNIOCKOCTH PEILETKH.

3aoanue 9

ITpu ocBemeHny TU(GPAKLIUOHHONW PEIICTKU OENBIM CBETOM CIEKTPBI BTOPOTO M TPETHEro MOPSIAKOB
OTYACTH IEPEeKPBIBAIOT Jpyr npyra. Ha kakyio [UIMHY BOJIHBEI B CIIEKTPE BTOPOTO TMOPSIKA
HakJaapIBaeTcs Guonerosas rpaHuna (A= 0,4 MKM) CHEKTpa TPETHETO MOPsIKa?

3aodanue 10
KaxoBa nomkHa ObITh moctosiHHast d quppakiuoOHHON peméTki, dYTo0bl B TIEPBOM IMOpPSAKE ObLr
paspelieH ayoner Hatpus Ay = 589 HM u Ay = 589,6 uM? 1llupuHa pemeTku a = 2,5 cM.
3adanue 11
HaiiTn nmokazaTtenb NpeloMIIEHUS 1 CTEKNA, €CIU IPH OTPAKEHUM OT HETO CBETa OTPAKEHHBIN JIyT:
OyZeT MOTHOCTRIO TOJISIPU30BaH MU yriie mperomiteHus B = 30°.



Bapuanm 5

3aoanue 1

3ByKOBBbIE KoneOaHmsi, wumeromme dbactory v = 0,5 k[’ m ammumryny A = 0,25 MM, pacripocTpaHsSIoTCs E
ynpyroii cpeme. Jnmna Bomael A = 70 cM. HailiT (a3oByr0 CKOpOCTh paclpOCTpaHEHHs BOJHBI
MAaKCHUMaJIbHYIO CKOPOCTb YacTHILl CPEJIbl.

3aoanue 2

B cpene pacmpocTpansieTcs BOIHA CO CKOPOCThIO L = 720 m/c mpu yacrore ucrounuka 600 I'm. Onpenenute
pasHocTh (pa3 konebaHui B IBYX TOUKAX, OTCTOSIIMX APYT OT Apyra Ha paccTosHun  Ax = 0,2 M.

3aoanue 3

YpaBHeHHUe M10cKoit BoMHbI HMeet Bij £(X,t) = Acos( ot + kx) , e A = 0,5 cm, © =628 ¢, k
=2 v OnpenenuTh 4acTOTy KoJeOaHWH, UTMHY BOJHBI U (a30BYI0 CKOpOCcTh. HalTH KoopAWHATH]
YacTuI] cpeapl, UMeronux ¢asy konedanuii /3 B MmomeHT Bpemenu 0,04 c.

3aoanue 4
B omprte HOHra Ha myTH OAHOTO W3  WHTEPPEPHUPYIONIUX JIy4ed IMOMeNmanach TOHKas
CTEKJISIHHAS ITUIACTHHKA, BCIIEICTBHE YETO IIEHTpPATbHAS moJioca CMeIIanach B TIOJIOKCHNE,

NepBOHAYAJIBHO 3aHATOE TNATOW mojocod. Jlyd mamaer mNepreHJUKYJISIPHO TOBEPXHOCTH ILIACTUHKH
ITokasarens npenoMieHus mwiacTuaky n = 1,5. [lnunaa Boausl A = 600 M. Kakosa Tommuna h miacTuHkm?
3adanue 5

Haiitu TonmumHy mieHKH, KOTOpYIo HeOOXOJMMO HAHECTH Ha TIOBEPXHOCTh cTekna (n = 1,65), yToObl MOTEpH He
OTpakeHHE MOBEPXHOCTHU B HAIIPABJICHUH HOPMAJIX PaBHSUTUCH HYJIO IS A = 546,1 HM.

3aoanue 6
Ha mutenky macita Tommmusoi h = 0,25 MKM ¢ mTokasareneM mpemoMirerns Ny = 1,44, pactionokeHHyIO B
cepoyriiepojiec ¢ IokaszaresieM TmpeloMieHuss Ny = 1,62, mamaer Oenblii cBeT moj yriom 15°

OnpenenuTh JIUHY BOJHBI, U1 KOTOPOM BBIMOJHSAETCA YCIOBHE MakcMMyMa (M = 1) B OTpaKeHHOM
CBETE.

3aoanue 7

B omnbite ¢ uaTepdhepomerpom MaiikenbCoHa sl CMEIICHUS HHTEPPEPEHITHATLHOW KapTUHBI Ha k
=500 monoc MOTpeOOBAIOCH MEPEMECTUTh 3epkano Ha paccrosHue L = 0,161 mm. Haditi mmny
BOJTHBI A TTAJAI0MIETO CBETA.

3adanue 8

MoHOXpoMaTHYEeCKUH CBET C JUIMHON BoiHBI 0,6 MKM TaJacT HOPMAIBHO Ha JU(PaKIMOHHYIO
pemeTky ¢ eprogom 1,5 MxkM. Haiftu yrioByro quctiepcuro Uist yriia qudpaxiii, COOTBETCTBYIOIIETO
MaKCUMyMY HanOOJIBILIETO MOPSIIKA.

3adanue 9

Haiitu paguycsl ry nepBbIxX I8TH 30H DpeHens, €ciau pacCTOSHUE OT MCTOYHUKA CBETA 10 BOJHOBOY
MOBEPXHOCTH @ = 1 M, paccTOsSHME OT BOJHOBOM IMOBEPXHOCTH 0 TOUKH HabOmomenus b = 1 Jlnmme
BOJHBI cBeTa A = 500 HM.

3aodanue 10

IMocrosiiHas audppakimonHod pemietkd d = 2 mxM.  Kakyio pasHocTs JHH BOMH AL MOXel
paspemmTh 3Ta pemeTka B obxactu KEnTeix myded (A = 600 HM) B CIEKTpe BTOPOTO MOPSAKA‘
IMupuna pemérku a = 2,5 cm.

3adanue 11
JIyd cBeTa mpOXOTUT dYepe3 >KUIKOCTh, HAINTYI0 B CTEKISHHBIN (7 = 1,5) cocyn, U oTpaxkaeTcs 01
nHa. OTpakeHHBIN JTyY MOJHOCTBIO MOJIIPU30BaH MPU MAJICHAH €ro Ha JHO COCYJIa MOJ| YIJIoM iy = 42¢
37'. HaiiTu mokasatels mpesoMiIeHHs 71 )KUAKOCTH. [1o KakuM yriiom | IoJDKeH najath Ha JHO COCY/E
Jyd CBETa, MAYIIUH B 3TOM XHUIKOCTH, YTOOBI HACTYIHJIO MTOJIHOE BHYTPEHHEE OTpaXkeHue?



Bapuanm 6

3adanue 1
Onpenenutb CKOpOCTh PACHPOCTPAHEHMS BOJNHBI B YNPYroil cpele, ecid pasHOCTh (a3 KoneOaHHU IBYX
TOYEK CpEeIIbl, OTCTOSIIMX APYT OT Jipyra Ha paccTostHuM Ax = 10 cM, paBHa Ao = 7/3. YactoTa konebaHuy
paBHa 25 I'm.
3adanue 2

I[Tnockas 3BykoBast BomHa (A=1,2 M) nmeet niepuon T = 3 mc, ammmryny A = 0,2 mm. Haiiti cmemenune E(X,t) &
MOMEHT t = 7 MC I TOUEK CpEabl, YIaJIeHHbIX OT MCTOYHHKA KOJeOaHHi Ha paccTosHue X = 2 M. HauanbHyk
(hazy xoneOaHui PUHATH PABHOM HYJTIO.

3aoanue 3

HUcroununk gactoroit 1000 ' u amrumntyno# 0,5 MM BO30yXKIaeT B yIpyroM IIHYpe BOJHBI JJTHHON A
= 0,35 m. Haiitu ckopocTh pacpocTpaHeHus KoJeOaHn 1 MaKCUMAIBbHYI0 CKOPOCTh KOJIEOIIOIMXCS
TOYEK LIHYpA.

3aoanue 4

Haiitn ko3¢ GuImeHT npenomMaeH s >KUIKOCTH, 3aOJTHSIOIISH IPOCTPAHCTBO MEXTY CTEKIISIHHOM ITACTHHKOMN ¥
Jexaleld Ha Hell IIOCKO-BBITYKIION JIMH30M, €CITH IPY  HAOJIFOJICHHH B OTPKCHHOM CBETE JJIMHOW BOJIHBI A =
0,7 MM pamiryc BocbMOro TEMHOTO Koiblia Herorona paBen 2mm. Panmyc KpuBU3HbI TUH3HI | M.

3adanue 5

Haiiti paccrosiHrme Ax MeXAy OBaALaTBIM U [IBA[UATH IIEPBBIM CBETIbIMH KoJbUamu HpIOTOHa, ecir
paccTosHUE MEXIY TPETBUM W YETBEPTHIM CBETJIBIMH KoiiblamMu paBHO 1,5 mm. Komblla Habmomarotcs i
TPOXOIISILEM CBETE.

3adanue 6

Mexay IByMsS IIOCKONAPAIICTBHBIMA CTCKJSIHHBIMU IIACTUHKAMU TIOJIOXKHIM OYEHb TOHKYIO
MIPOBOJIOYKY, PACIIOJIOKEHHYIO TapaJUIEIbHO JIMHUM CONPUKOCHOBEHHS TUIACTHHOK M HaXOJSIIYIOCs
Ha PacCTOSHMU a = 75 MM oT Hee. B orpakenHom mpoxomsmeM cBere (A = 0,5 MKM) Ha HIDKHEH
TUTaCTHHE BUAHBI HMHTep(EepeHINOHHBIE TONOCH. OINpenenuTh JUaMeTp TIONEPEYHOrO0  CeueHHs
HPOBOJIOYKH, €Clii Ha pacctosHud D =30 MM HacuuThIBaeTCs 16 TEMHBIX MOJIOC.

3adanue 7

Jlis m3MepeHus okasaTensl MpejoMIICHHsS aMMUaKa B OIHO U3 Tuiedell uHTepdepomeTpa Maiikens:
COHa TMOMECTHIIM OTKa4yaHHylo TpyOky mmuuHod | = 14 cwm. Konmpbr TpyOKHM 3aKpbuTy
TUTOCKOTIapaJUIeIbHBIMA  CTeKIaMu. [lpm 3amonHeHuMw TpyOKM amMMuakoM WHTep(epeHIInoHHas
KapTuHa JUisi JUIMHBL BOJHBI A = 590 HM cmectuinack Ha K = 180 monoc. Haiitu mokasatent
MIPEJIOMJICHUS 7 aMMHUAKa.

3adanue 8

Mex Ty TOUYeUHBIM UCTOYHIKOM CBETA C JITHHON BOMHEI 0,50 MKM M 3KpaHOM MTOMECTHIIN auadparmy ¢
KpYIJeIM oTBepcTreM pamuyca 1,0 Mm. PaccrosHue oT amadparMel 10 MCTOYHHKA W DKpPaHA PaBHBI
cootBercTBeHHO 1,00 M u 2,00 M. Bo ckoibko pa3 U3MEHUTCA OCBEILIEHHOCTh B TOUKE,
JekKalled MPOTUB IIEHTpPa OTBEPCTHS, eciii AuadparmMy yopats?

3adanue 9

Haiitu pagnycsl ry nepBeIX IATH 30H DpeHelts I IUIOCKOW BOJIHBL, €CJIA PACCTOSIHUE OT BOJIHOBOY
MOBEPXHOCTH JI0 UCTOYHMKA Tmrozienust b = 1m. Jlmina BosHE! cBeta A = 500 HM.

3aoanue 10

IMocrostiHas qudpakimonnoii pemerku d = 2,5 mxm. Haittu yriosyro aucrnepcuro  de/dA peretke
st A =589 HM B CIIEKTpe MEePBOTO MOPSIIKA.

3aoanue 11

Haiitin xoadduimeHT oTpakeHHsI p €CTECTBEHHOTO CBETa, Majaroliero Ha crekio (n = 1,54) mor
YIJIOM Ip TTOJTHOM nosisipu3aii. Haiftu creneHp mossipusaiuu P iydei, MpoIieAimx B CTEKIIO.
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3aoanue 1

BonHa pacnpocTtpaHsieTcss B ynpyroit cpeie co ckopocteio v = 100 M/c. HauMmeHbIiee paccTOsSTHUE MEXITy
TOYKaMH cpelibl, (ha3bl KOJIeOaHU KOTOPBIX MPOTUBOMOIOXKHBI, AX = 1 M. OnpeeuTh 9acToTy KOJIeOaHH! V.
3aoanue 2

Or ucToYHMKa KONeOaHHI pacpoCTpaHsieTcsl BOJIHA BIOJb MPSMOM JIMHUK. AMIUTHTYIA Konebanuii A = 10 cm
YeMy paBHO CMEIICHHE TOYKH, YIAICHHON OT UCTOYHMKA Ha X = (,75A B MOMEHT, KOT/J]a OT Havyasia KoyicOaHuy
nporwio Bpems t = 0,9T?

3aoanue 3

B cpene pacnpocrtpansieTcss BoJHa CO CKOpocThio L = 720 m/c mpu yactore uctounuka 600 I,
Onpenenuth pazHOCTh (pa3 KonebaHuii B 2-X TOUKAax, OTCTOSIIMX JIPYT OT Jpyra Ha paccrosuauu D =
0,2 M. Kak n3MenuTCst JaHHAS Pa3HOCTH MPH YBETMYSHUH YaCcTOTHI ICTOYHHKA B JIBa paza?

3aoanue 4

Haviti paccTodHueC Ar MCKAY ABAaAATBIM MW JABaJUAaTh IIEPBBIM CBETJILIMU KOJIBIIAMU HLIOTOHa, CCIIk
pacCTOSIHUE MEXKIY TPEThUM M YETBEPTHIM CBETIBIMH KoOJbIlaMd paBHO 1,5 mm. Konbna HaOmromaroTcs i
OTPaKEHHOM CBETe.

3aoanue 5

Bo CKOMBKO pa3 yBEIHMUYMTCS PACCTOSIHHE MEKIY COCETHHMH HHTeP(HEPEHIMOHHBIME TIONOCAMH Ha DKpaHE 1
oreite FOHTa, ecrm 3enmensii cBeTohrsTP (A1 = 500 HM) 3aMeHHTH KpacHBIM (A, = 650 HM).

3adanue 6

Ha moBepxHOCTHM BOIBI HAaXOAWTCS TOHKAs IUIGHKA METHJIOBOTO crmpTa. Ilpm paccMoTpenuu B
OTPaXXCHHOM CBeTe moj yriioMm B 45° k mieHke oHa Kaxercs 4epHOi. OUEHHTh HAUMEHBIIYIO
BO3MOXKHYIO TOJIIMHY TUICHKH, €CITH OHA OCBEINACTCS M3ITyYCHHUEM MapOB HATPHSI C JUTMHOW BOJHEI 589
HM. [lokazaTens npemomieHus BOIbI A 3TOW AiauHbl BomHbI 1,333, a mokaszaTenb MperoMIICHUS
MeTmmoBoro crmpTta 1,330.

3aoanue 7

Ha nmytu omHoro m3 myueii uarepdepomerpa XKamena momectuu Tpyoky mmuaoi | = 10 cm. Tlpr
3alONHEHUN TPYOKM XJIOPOM HHTEepQEepeHIMOHHAs KapTUHA Ui JUJIMHBL BOMHBI A = 590 HM™
cMectmnach Ha K = 131 mosocy. HaiiTi miokasareins mpeloMIIeH s /1 XJIopa.

3adanue 8

Haiit yriioBoe mMoONOKEHHE TIEPBBIX MHHUMYMOB, KOTOPBIC pPAacIHOJIOKEHBI MO 00€ CTOPOHBI
HEHTPATLHOTO0 MakcuMyMa, ripu audpaximu Opayrrodepa ot mienu mupunaoi b = 10 MxMm, eciut yro
nanenus paseH 30°, a jyiuHa BoHBI cBeTta — 0,5 MKM.

3aoanue 9

JudpaxionHass KapTuHa HaOMoJgaeTcss Ha paccTosHud | OT  TOYEUHOro  MCTOYHMKE
MoHOxpomatuueckoro ceera (A = 600um). Ha paccrosuuu a = 0,51 oT McTOYHMKA [TOMEIEHa KpyTiias
HempospauHas nperpaga amamerpoM D = 1 cm. Haittu paccrosmue |, ecnu mperpaga 3akphiBael
TOJIBKO [EHTPATBHYIO 30HY PpeHes.

3aodanue 10

VYrioBas aucnepcust IU(PaKUUMOHHOW peleTkd At A =668 HM B CIeKTpe MepBOro IOPSIIKE
do/di = 2,02 - 10°pa/m. Haiiti meproz d mud)pakIimOHHOM PEeIIeTKHL.

3adanue 11
Crona CToneToBa COCTOUT M3 JAECSITH TOHKHX TUIOCKOMAPAUIENbHBIX CTEKJISIHHBIX IUIACTHHOK, He
KOTOpBIE JIyd TMajaeT IWOJ YIJIOM TIIOJHOW MOJSApU3ali. BBIYUCIUTH CTENeHb IOJIIpU3aIiF
MIPEIOMJICHHOT'O JIy4ya B 3aBUCUMOCTH OT 4rcia N MpOWIeHHBIX UM IUTacTHHOK (1 = 1,5). Ilaparormi
CBET ECTECTBEHHBIN.
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3adanue 1

[Tnockast 3BykoBasi BOJHA BO30YXKIaeTcs MCTOYHMKOM dYactoroit v = 200 I'm. Ammuutyna xoneGaHuP
ucrounnka A = 4 mMm. Haiitn cmemenne &(X,t) Touek cpepl, HaXOAAIMXCA Ha pacctosHu X = 100 cM 01
rctounnka B MoMeHT t = 0,1 ¢ CKopOoCTh 3ByKOBOI BOJIHBI ITPUHATH paBHOi 300 M/c.

3adanue 2

JIBe TOoukm Haxomarcs Ha paccrosHME AX = 50 cM aApyr OT JApyra Ha TPSIMOH, BIOIh KOTOPOY
pacrpocTpaHsiercst BoiHa co ckopocteio v = 50 m/c. Ilepnon konebanmit T = 0,05 c. Haifti paszHocTth a:
KOJIe0aHUH B 9TUX TOYKaX.

3aoanue 3

I[Tnockast 3BykoBast BoHa umeeT nepuof T = 3 mc, ammutyay A = 0,2 MM 1 JUIMHY BOJHBI A = 1,2 M.
st Togek cpenpl, yAadeHHBIX OT MCTOYHMKA KoJeOaHWH Ha pacCTOsHUE X = 2 M, HAWTH CMEIeHE
&(x,t) B MomenT t = 7 mc. HauanbHyro ¢a3y koseOaHuii MPHHSITH PABHOM HYIIO.

3aoanue 4

B oba myuka cBeta uHTepdepomeTpa MalKenbcoHa TMOMECTHIIN MWIMHAPHYCCKUE TPyOku mmwHOM 10 cv
Ka)k/1asi, 3aKpbIThIE C TOPLOB IPO3PAaYHBIMU  ILIOCKOIAPAIUICBHBIME IUTACTHHKaMH. BHawane nu3 TpyOor
ObUT BBIKAYaH BO3/AYyX, 3areM OJHy M3 HUX HAIOJHWIA BOJAOPOJOM. W HHTEP(EpEHIOHHAs KapTHHE
cMecTmiach Ha 475 romoc. KakoB mokasarelis mpesioMICHHs BOIOPoa, ecid A = 590 um?

3adanue 5

Ccepuueckasi TOBEPXHOCTh IUIOCKO-BBIMYKIJIONW JIMH3bI COMPHUKACACTCS €€ CTEKIJISTHHOW TUIaCTMHKOW. Pammyc
KPUBH3HBI c(eprieckoid moBepxHocTH JMH3BE R= 100 cM. OmnpenenuTts pajuyc IMIECTOrO CBETIOTO KOJIBIIE
HrroroHa B oTpaskeHHOM cBete ¢ A = 0,50 MKM.

3adanue 6

VYcraHoBka ais mofiydeHus Kosel HproTOHa OCBEHIAaeTCs MOHOXPOMATHUYECKUM CBETOM C JJIMHOMN
BoJHBI 600 HM, MAJAFONIMM 0 HOPMAIH K TIOBEPXHOCTH TiacTHHKHU. Haiitu TommmHy h Bo3aymHOro
CJIOSI MEXKITy JTMH30M W CTEKJISIHHOW IDIACTHHKOM B TOM MECTe, I/ie HaOJII0MaeTcsl YeTBEPTOe TEMHOE
KOJIBLIO B OTPAKEHHOM CBETE.

3adanue 7

Ha mytu ofHoro u3 aydeii uarepdepomerpa XKamena momectusu tpyoky amunHoit | = 10 em. Tlpn
3allOJTHEHUH TPYOKH XJIOpOM HHTephEepeHIMOHHAs KapTHHA Ui JUIMHBI BOJMHBI A = 590 HM
cmectiiiach Ha K = 131 nmosocy. Haiitu mokasaresnb mpeioMIIeHHUs 1 XJIopa.

3adanue 8

OnpenenuTh pa3periaoyi0 CriocOOHOCTh AU(MPAKITMOHHON PEIIeTKH MHUPHHON 2 CM B TPEThEM
TOPSAIKE, eCIM MOCTOSIHHAS PEIleTKU paBHA 5 MKM. KakoBa HauMeHbIIas pa3HOCTb JJIMH BOJH AJIs
JIBYX pa3pemiacMbIX CIIEKTPATBHBIX JTMHHAN B JKEITOM 00J1aCTH (IyTMHA BOJTHBI JkenToro cBera 600 HM).
3aoanue 9

JudpakironHass KapTHHA HaOmomaeTcs Ha  paccTosHuu | = 4 M OT TOYEYHOro MCTOYHMKE
MoHoxpomarudeckoro cera (A = 500HMm). IlocepemuHe Mexay SKpaHOM W HCTOYHHKOM CBETE
noMelneHa auaparmMa ¢ KpPYLIbIM OTBEPCTHUEM. I[lpu kakom pamuyce R oTBepcTHsi IEHT[

JTU(PPAKIIMOHHBIX KOJIEIl, Ha0I0AaeMbIX Ha SKpaHe, OyleT Hauboee TeMHBIM?

3aoanue 10

Ha nmudpakiponHyto pemerky HOpMaibHO MajgaeT mydok cera. Kpachas nmuaust (A = 630 HM) BUITHE
B CIIEKTpPE TPEThEro mnopsaka noxa yrioM ¢ = 60°. Kakas criekTpanbHas IMHHS A2 BUIHA IO 3TUM K¢
yIJIoM B criekTpe derBeproro mopsaka? Kakoe umcno mrpuxoB No Ha enIuHHIly UTHHBI MMeEel
nudpakunonHas pemerka? Haiitu yrioByro aucrnepcuto do/dA 3Toi pemeTku is JUTMHBL BOJHBI A1 =
630HM B CIIEKTpE TPETHETO MOpPSAIKa.

3aoanue 11
Haiiti k03¢ QuIMEeHT OTpakeHUS p U CTENEeHb MOJSIpU3aluid P OTpaKeHHBIX Jydel IpH HaJeHUH
€CTeCTBEHHOro cBera Ha crekio (n = 1,5) mox yriom i = 45°. KakoBa cremneHp mnoisipuzauuu P

MPEIOMIIEHHBIX JTyden?
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3aoanue 1

B ympyroii cpene pacnpocTpaHSIOTCS BOJHBI CO CKOpOCTBbIO L = 40 m/c, yactota konebanuii paBHa 5 I'1g
Onpenenuts pa3sHOCTh (a3 KouebaHuH 2-X TOUeK 3TOH Cpeabl, OTCTOSIINX APYT OT Apyra Ha PacCTOSHUU 2 M.
3aoanue 2

OnpenenuTh SHEPTUI0, KOTOPYIO MEPEHOCUT 3a MEPUO/] TUIOCKAs CUHYCOUIaIbHAS AJICKTPOMAarHUTHAsT BOJTHA
PACIIPOCTPAHSIOMIASCS B BAKyYMe, depe3 miomanky S = 10,0 cM?, pacrionoxeH Yo MepHeHIHKyISPHO JTHHHY
pacnpoCTpaHeHHs BOJHBI. AMIUTUTY/Ia HATIPSDKEHHOCTH 3JICKTPUYECKOro ToJist BOJHBI Eg =1 MB/Mm.
3aoanue 3

[Tnockast 3ByKOBasi BOJIHA BO30Y)KIaeTCs HCTOYHUKOM KosteOanuit yactotrel v = 200 ['n.  AMruinryna
Kosebanuit ucrounnka pasHa A = 4mm. Haiitu cmemenne §(X,t) Touek cpeipl, HAXOMINMXCS HA
pacctosHrM X = 100 cM oT mcrounuka, B MomeHT t = 0,1 c. CkopocTh 3BYKOBOW BOJHBI NPHHATH
pasHoii 300 m/c.

3aoanue 4

PaccrosiHue Mexty IByMsl KOrepeHTHBIMU McTouHMKamu cBeTa (A = 0,5 Mxm) paBHO 10 mm, Paccrosinie mexy
WHTEP(EPEHIIMOHHBIMHI TI0JIOCAMH Ha JKpaHE B CpPeIHEeH 4acTH WHTep(EepeHIMOHHONW KapTHUHBI PaBHO 1 cM
OrnpenensTs pacCcTOsIHIE OT UCTOYHUKOB JIO SKpaHa.

3adanue 5

B o6a myuka wHTepdepomerpa JKameHa OBUTH MMOMENICHBI MHIMHAPHICCKUe TpyOku mmHOM | = 10 cMm
3aKpBITBIE ¢ 00OMX KOHILIOB IUIOCKO-TIapAJUICIIbHBIMU TIPO3PaYHBIMU IUIACTUHKAaMU.  Bo3myx u3 TpyObl ObLr
otkavaH. [Ipu 3TOM HabnroAanach UHTEPPEPEHIMOHHAS KapTHHA B BUJIC CBETJIBIX M TEMHbIX mosoc. OnHa H:
TPYOOK 3aMOIHAETCS XJIOPOM, TIOCIIE Yero MHTepepeHINOHHAs KapTHHA cMecTmiiach Ha 131 momocy. Haiity
NoKa3zaresns rpenoMieHus xyopa (A =590 um).

3adanue 6

CriekTp HaTpusl COCTOMT W3 JBYX JHHUHM ¢ mmmHamMu BomH 589,00 amu 589,59 mm. Kakoe mo
CYeTy TEMHOE Koablo HBIOTOHA, COOTBETCTBYIOIIEE OJHOM M3 OSTUX JIMHUM, COBMALAET CO
CIIETYIOITNM TIO CYETY TEMHBIM KOJIBIIOM, COOTBETCTBYIOIINM JApyroi JuHud. HabmroneHue Beaercs B
OTpPaXKEHHOM CBETE.

3aoanue 7

Ha moBepXHOCTh CTEKISHHOTO oOBekTHBAa (77 = 1,5) HaHeceHa TOHKas IUICHKA, ITOKA3aTellE
TPETOMIIEHHST KOTOPOi# 1z = 1,2 ( ipocBeTsifomnias mwienka). [Ipu kakoit HanMerbIei Tommuae d 3ToF
TUICHKH TIPOM3OUIET MAKCHUMAIFHOE OCIA0JICHHE OTPaKEHHOTO CBETa B CPETHEH YacTH BHUIUMOTC
criekrpa?

3aoanue 8

OnpenenuTh IIMHY BOJTHBI MOHOXPOMATHYECKOTO CBETA, A IAF0IIEr0 HOPMaIbHO Ha JU(PPaKIIMOHHYIO
pemietky ¢ mepuogom 0 = 2,2 MKM, €ClM Yrojd MEKIy HampaBlICHHSIMH Ha  (ppayHropepoBbl
MaKCHMYyMBbI TIEPBOTO ¥ BTOPOTO MOPSAKOB paBeH 15°.

3adanue 9
Ha auagparmy c amamerpom otBepctus D = 1,96 MM magaeT HOPMAaIBHO MapajUIC/IbHBIA MTyYOK
MoHOXpomarudeckoro csera ( A = 600HM). Ilp KakoM HaWOOJBIIEM PAaCCTOSHUU | MexTy

JradparMoi ¥ 3KpaHoM B LIEHTpe AU(PaKIHOHHON KapTUHEI ellle OyneT HaOIoAaTbesl TEMHOE MATHO?
3aodanue 10
KakoB mepuon pemerky, eciid Mpu HOpMaJbHOM NaJeHUH Ha Hee Jyded ¢ AaMHON BosiHBI A = 0,78
MKM Ha JKpaHe, OTCTOSIIEM OT PemIeTKH Ha paccTosHuM L = 1 M, MakCHMyMBI MEPBOTO MOPSJIKE
pacmonoxeHsl Ha pacctossaun D = 30,3 cM npyr ot apyra? Kakoe KOJIHYECTBO MAKCHMYMOB JTAET AT¢
TUQpaKIOHHAs pereTKa?
3aoanue 11
[IpenensHBI yroa MOIHOTO OTpakeHHs ITydyKa CBETa Ha TPAHUIIEC KHJKOCTH C BO3AYXOM paBeH o =
43°. Onpenenutsb yrona bproctepa /i najgeHus tyda U3 Bo3Ayxa Ha OBEPXHOCTh KUIKOCTH.
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3aoanue 1

Bommna ¢ mepuogom T = 1,2 ¢ u aMiumuTymoit kosiebanus A =2 ¢M paclpoCTPaHACTCS CO CKOPOCTHIO L = 15 M/c
quy PaBHO CMCUIICHUE TOYKH, HaXOIIHHIeﬁCH Ha pacCTOSIHUHN 45 M OT HUCTOYHHKA B TOT MOMCHT, KOrjga o1
Hayayia KojeOaHs HCTOYHHKA POILIo BpeMs t =4 c.

3aoanue 2

B onHOpOIHOM cpejie pacipocTpaHseTcs IIOCKas yrpyras BojiHa Buaa &(X,t) = ae™“cos(ot — kx), rae
a, Y, ® M K — T HEKOTOpO#l ~ CMEKTpalbHOW JIMHWKM B TepB Beuucnute: 1)  AaMHY — BOJHBEI
nocrostHHble. Haliti pasHocTh a3 KoneOaHUil B TOYKAx, I7ie aMIUIMTYObl CMEILCHUS! YACTHUIl CPEbl
OTJIMYAIOTCS IPYT OT Apyra Ha M = 1%, ecnu y = 0,42 M 1 amiHa BomHBI A = 50 cM.

3aoanue 3

3BYKOBBIE KOJEOAHUS, HAMEIOLIHE gacrory v = 0,5 xI'nm u ammumtyny A = 0,25 mwm,
pacnipoctpansitorcsi B ynpyroit cpeme. Jlnimaa Bommbl A = 70 cm. Haliti a3oByro ckopocTh
pacupOCTPAHEHHsI BOJIHBIL, MAKCUMAIbHYIO CKOPOCTh YaCTUL] CPEBIL.

3aoanue 4

Cohepuueckass MOBEPXHOCTh IUIOCKO-BBINYKIOH JIMH3BI CONPUKACACTCS CO CTEKISIHHOM — IUIACTHHKOM
IMpocTpaHcTBO MEXIy JMH30H M IUIACTMHKOM 3allofIHEHO cepoyriiepogoM. [lokaszaTtenn IpeioMIIeHHS JMH3BI
cepoyriepoia ¥ IUIACTHHKH paBHBI cootBercTBeHHO Ny = | 5, n, = 1,63, n; = 1,7. Paguyc KpuBU3HB
cepuaeckoir moBepxHOCTH JTHH3BEI R = 100 cm. Ompenenuts pagmyc MSTOro TEMHOTO Konbla HrpioToHa E
OTPaYKEHHOM CBETE C AIHHOU BOJMHBI A = 0.50 MKM.

3aoanue 5

B ycranoske FOHra paccrosiHue mMexay measiMu 1,5 MM, 3KpaH pacrioioKeH Ha pacCTOSIHUM 2 M OT Ilenel
Onpenenuth MUPUHY HUHTEPPEPESHIMOHHONW MoNockl A = 0,687 MKM U PacCTOSIHUE MEXKIY MaKCHUMyMaME
repBoro nopsaka st AiuH BosH 0,687 MM 1 0,420 MKM.

3aoanue 6

Haiitn yucno monoc uHTEp(EpPEHIMH, MOYyYarOUMXCsl C TMOMOIIBI OUIPHU3MBI, €CJIH IMOKa3aTelE
MIPEIOMIICHHS €€ 71, TIPETIOMIISIONINI YToJl o, JJIMHA BOJIHBI HCTOYHWKA A. PaccTosiHMe OT MCTOYHHK:
CBETa JI0 OUMPU3MBI PABHO d, & PACCTOSIHUE OT OMIPH3MBI JI0 SKpaHa b.

3aoanue 7

OnHoCIOHHOE ONTHYECKOE MOKPBITHE CHIDKAET 10 HyJsl oTpakeHHe cBera ¢ A = 550 HM. Bo ckombkc
pa3 CHIDKAeT OTPakKeHHE TO ke MOKphITHE TIpU A = 450 HM u A = 700 HM IO CPABHEHUIO CO CIIy4acM.
KOTJ]a TOKPBITHE OTCYTCTBYET?

3aoanue 8

Mexy TOYCYHBIM MCTOYHHUKOM CBETa M 3KPAHOM TMOMECTWIIM JuadparMy C KPYTrJbIM OTBEPCTHEM,
pamuyc KOToporo I MOKHO MEHATH B TIpollecce ombITa. PacctosiHre oT auadparMel 10 HCTOYHUKA H
okpaHa paBHel a = 100 cMmu b = 125 cm coorBercTBeHHO. ONpENENNTh [UTHHY BOJIHBI CBETA, €CITH
MaKCHMYyM OCBEIIICHHOCTHU B IIEHTpe AM(DPAKIIMOHHON KapTHHBI Ha SKpaHe Habtomaetes npu ;= 1,00
MM | CHEIYIOIINI MakCUMyM Tipu I = 1,29 mm.

3aoanue 9

Juck u3 crekna ¢ mokaszareieM MpeloMIIeHUs 7 (A7 JUIMHBI BOJHBI A) 3aKpPBIBAET MOJTOPHI 30HB
®penens s Touku Hadmonenust A. [pu kakoit Tommueae aucka b ocsemenHocTs B Touke A Oynael
HanOOJBIIIEH?

3aoanue 10

Ha audpakiuonnyio penietky ¢ nepuomoM 0=2 MKM MajgaeT CBeT C JJIHHOW BONHBI A = 500 HM
OnpenenuTs yroa Mex1y MaKCUMyMaMU TIEPBOTO MOPSIIKA.

3adanue 11

JIyd cBeTa, OTpaXKEHHBII OT MOBEPXHOCTU BOABI, OKA3aAJICS IMOJHOCTHIO NOJSIpU30BaHHbIM. [Toa Kakuw
YIJIOM 0 K MOBEPXHOCTH BOIbI Haxonwiach Jammodka? [lokazaTens MpenoMIeHHUs BOJBI HPUHSTE
paBHbM 1 = 1,33,
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3aoanue 1

JIBa moe3ma eyt HaBCTpedy APYT APYTY CO CKOPOCTSIMHU 72 kM/d 1 54 km/u. IlepBbIii Ioe3q maeT CUrHai ¢
gactotord 600I'. Haiitn wactoTy KosjeOaHUil 3ByKa, KOTOPBIH CIBIIIUT MacCakKUp BTOPOTO IOe3a Heper
BCTPEUCH MMOE3I0B | IOCIIC BCTpeun moe3noB. CkopocTs 3Byka 340 m/c.

3aoanue 2

Ha mmocce commkarorest 1Be aBTOMaIMHbI co ckopocTsamu 30 M/c u 20 m/c.  TlepBast u3 HUX TmOHaeT
3BYKOBOM curHan yactorol V = 600 I'm. HaiiTm kaxymiyrocs 4acTOTy 3BYKa, BOCIPHHHMAaEeMOTO
BOJIUTEIIEM BTOPOM aBTOMAIIMHBI IOCTE UX BCTpeud. I3MEHUTCs i OTBET (€CIIM M3MEHUTCS, TO KaK)
B Ciy4yae IOJa4yd CUTHaja BTOPOW MaIIMHON?

3aoanue 3

IT10CcKO-BBITyKIIast JIMH3a BBITYKJIONH CTOPOHOM JICKHUT Ha CTEKISIHHON miacTuHke. OnpenennTs Toaumiy h cmos
BO3/yXa TaM, IJie B OTpakeHHOM cBeTe (A=0,6 MKM) BUIHO JeCsATOE CBETIIOE KOoybllo HploToHA.

3aoanue 4

[Tnockasi MOHOXpPOMATHYECKasi CBETOBAsI BOJIHA MaJaeT HOPMAaJIbHO Ha quadparMy ¢ AByMs Y3KUMH IIEISIMA
OTCTOSIIIIUMHM JIPYT OT Japyra Ha paccrosaue d = 3 mM. Ha skpane, pacnonoxentom 3a auadparmoii Ha L = 10(
cM, obpasyercsi cucteMa MHTep()EpPEeHIIMOHHBIX mosoc. Ha kakoe paccTosHue U B KaKyl CTOPOHY CMECTSITCS
9TH TIOJIOCHI, €CITH OJIHY W3 IENIeH TIePEKPHITh CTEKISIHHOM ITACTHHKOMN TOMIMHON h = 8 MKM?
3adanue 5

B ombite FOHra oTBepcTHsl OCBEIIANNCh MOHOXpOMAaTH4ecKuM cBeToM (A = 600HM). PaccrosiHue
MexIay orBepctusiMiu O = IMwm, paccrosiHue OT OTBepcTHil 10 kpana L = 3 M. Haiit mososkeHwe
TpEX MEPBBIX CBETJIBIX MOJIOC.
3adanue 6

B npocBeTiieHHOH ONTUKE [JIsl YCTPAHEHUsI OTPAKEHUS CBETA HAa MOBEPXHOCTh JIMH3BI, CAEIIAHHON U:
CTeKJla ¢ IOKa3aTejieM MpenoMyieHust ni1 = 1,5, HaHOCUTCS TOHKas IUJIEHKAa C IOKa3aTelieM Iipe-
gomierust n = 1,26. Tlpu kakoil Tommumae O TUIGHKH OTpaKEHHE CBETa OT JIMH3bI HE Oymel
HaOronaThes? JimuHa BoJTHBI Hagaromero ceera A = 550 uM, yroa magenus i = 30°,
3aoanue 7

Mexay TOYeUHBIM MCTOYHHKOM MOHOXPOMATHUYECKOTO CBeTa ¢ AMuHOW BOMHBI 600 HM U 3KpaHOM
pacrionoxeHa mupma ¢ orBepcrueM. Juamerp oteepetust d = 8,4Mm. PaccTosiHre MEKTy HCTOYHUKOM
n okparoM L = 100 m. Ha kakoMm paccTosHIH OT 3KpaHa HY>KHO TOMECTUTH IIUPMY, YTOOBI TIOTYIUThH B
IEHTpE 3KpaHa BO3MOXKHO 00JIee TEMHOE IMATHO B JAHHOM OTIBITE?
3adanue 8

KakoBa maTeHCHBHOCTE | B (pOKyCe 30HHOW IUTACTHMHKH, €CITH 3aKPHITHI BCE 30HBI, KPOME TICPBOWM'
WNutencuBHOCTH cBeta Oe3 miacTuHKH lo.
3adanue 9

Hudpaxumonnas pemerka umeer N = 100 mrpuxoB Ha | = 1 MM muabL. OnpeneuTh JTMHY BOJTHBI
MOHOXPOMATHYECKOI'O CBETA, MAaJAlOUIETO0 HA PEUIETKY HOPMAIbHO, €CIU YTOJI MEXIY MAaKCUMyMaMF
MIEPBOTO MOPSIJIKA paBeH ¢ = &8°.
3aodanue 10

OTpakeHHBI CBET MaKCHMaJbHO MOJSIPHU30BaH, KOTJa YroJs mpenomieHus paseH o = 38°. Haiity
MOKA3aTelIb IPEJIOMIICHUS 71 BEIIECTBA.
3aoanue 11

OTpaxXeHHBIM CBET MaKCHMalbHO IOJISIPU30BaH, KOrJa Yroia mnpenomiieHus: paBeH o = 38°. Haiity
MOKa3aTeNb MPEJIOMIICHHUS /1 BEIIECTBA.
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3aoanue 1

Ha kakyio AJuHY BOJIHBI OyJeT pe30HHPOBATh KOHTYp, COCTOSIIUN M3 KATYIIKH C WHIYKTHBHOCTBIO L =
3,5 T'n u koHAeHcaTopa ¢ eMkocThio C = 4 nd?

3aoanue 2

Ha oxnoi#t 1 TOif ske HOpMau K CTEHKE HaXOSITCS NCTOYHHK 3BYKOBBIX KOJIEOAHUHN C 4aCTOTON v=
1700 I'm u npuemHuK. VICTOUHUK ¥ MPUEMHHUK HETOABIDKHBI, & CTCHKA YHAJSETCSI OT MUCTOYHHUKA CO
cKopocThi0 U = 6 cm/c. Haiitm wactoTy OumeHMH, KOTOpyro OyIeT perucTpHpoBaTh NPHEMHHK.
Ckopocts 3Byka v = 340 m/c.

3aoanue 3

HcTounmk 3ByKa ¢ gacToroit 1,8 KI'I ABMKETCSI paBHOMEPHO IO MPSIMOM, OTCTOSAIIECH OT HaOIroaaTess
Ha 250 M. Ckopocth wucrouHuka cocraBmger 0,5 ckopoctu 3Byka. HaliTu paccTosiHue Mexny
WUCTOYHUKOM W HaOmro/areneM B TOT MOMEHT BpPEMEHH, KOTJa BOCIHpUHHMaeMas HaOIrojaTesieM
YacTOTa CUTHaJIa COBMAJAET C YaCTOTON MCTOUYHUKA 3BYKA.

3aoanue 4

Cheprueckasi MOBEPXHOCTh IJIOCKO-BBITYKJION JIMH3BI CONPHKACACTCS CO CTEK/SIHHOW IUIACTHHKOW. Pamumyc
KpUBM3HBI cepuueckoil noBepxHocty uH3bl R= 100 cM. Onpenemu paguyc 10 TemHoro komblia HerloToHa E
oTpaxkxeHHOM cBeTe ¢ A = 0,56 MKMm.

3adanue 5

Ha ycranoBke qst HaOmoneHuns koinen HploToHa OBUT H3MEpEH B OTPaXKEHHOM CBETE PaJNyC TPETHETO
TeMHOro koinblia. Korma mnpocTpaHCTBO MeEXy IUIOCKONApaJJIEIbHON IUTACTUHOM W JIMH30M
3aIIOJIHIIIA KUJKOCTBIO, TO TOT YK€ PadyC CTAIO UMETH KOJBIIO0 C HOMEPOM Ha CIUHHITY OOJBIITUM.
OnpenenuTh MOKa3aTelb MPEIOMIICHUS KAKOCTH.

3adanue 6

B omnbiTe ¢ 3epkanamu OpeHenst paccTOSHUE MKy MHUMBIMU U300pa)KCHUSIMU UCTOYHHKA CBETa C
= 0,5 MM, paccrosiHEe 10 dKpaHa L = 5 m. B 3eneHom cBere MOMyYHINCH MHTEPQEPEHIIMOHHBIC
TIOJIOCHI, PACIONIOKEHHBIE Ha paccTostHuA | = 5 MM apyr ot apyra. Haiitu [uiiHy BOJNHEI A 3€JIEHOTC
cBeTa.

3aoanue 7

B ycranoBke mis HaOroneHus KoJiel] HproToHa CBET ¢ TMHOM BOHEI A = 0,5 MKM IaaeT HOPMaIbHC
Ha TUIOCKOBBIITYKITYIO JIMH3Y C PaIiyCcOM KpUBH3HBI Ry = 1 M, IOJIOKEHHYIO BBITYKIJIOW CTOPOHOM He
BOTHYTYIO TIOBEPXHOCTh ILIOCKOBOTHYTOW JIMH3BI C PagUycoM KpuUBU3HBI Ry = 2 M. Omnpenenutt
pamuyc miaToro TeMHOTo Kojblia HproTOHA, HA0II01aeMOT0 B OTPAXKEHHOM CBETE.

3adanue 8
Haiitu paguyc Bropoii 30HbI DpeHENs, €CIIM PACCTOSIHUE OT TOYEUHOIO0 MCTOUYHUKA CBETa U DKpaHa JI0
BOJTHOBO TIOBEPXHOCTH PaBHO 1 M, a JyiHa BOJIHEI cBeta 490 HM (BbIBECTH (popMyITy).

3aoanue 9

Ha mens mmpuHOi @ = G6A magaeT HOPMAIBHO MapalIeIbHBIA My4OK MOHOXPOMATHYECKOTO CBETA (
quHOM BonHBL A. [log kakum yriom ¢ OynmeT HaOmomaTbesi TpeTWH AWGPAKIMOHHBIA MUHHMYNM
cBera?

3aoanue 10

KakoB Hambospmmii mopsAaok MakcuMyMa Juist BOJMHBI ¢ A = 600 HM B nnu(pakIMOHHOH peleTke
umeromeit N= 300 mrpuxos Ha | = 1 Mm?

3aoanue 11

EcTecTBEHHBIN CBET NPOXOAUT 4Yepe3 MOJSPU3ATOP M aHAIU3aTop, MOCTABJIEHHBIE TAaK, YTO YIOJ
MEXIy UX TJIaBHBIMH IUIOCKOCTSMHU paBeH o. Kak momspusatrop, Tak W aHaIM3aTOp MOIJIOMIAIOT ¥
oTpaxaroT 8% majaromero Ha HUX cBeTa. OKa3anoch, YTO MHTEHCHBHOCTh JIy4a, BBILIEIIIETO U:
aHanu3aropa, paBHa 9% WHTEHCHBHOCTH €CTECTBEHHOT'O CBETA, MAJarOIIEro Ha monsgpusarop. Hairy
yrodm o.
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3adanue 1

VICTOYHUKK HE3aTyXaloIMX TapMOHMYECKHX KojieOaHMi coBeplinaeT Koyebanust mo 3akoHy & = 5sin1570t
OrmpenenuTh CMEIICHHE OT MOJIOKEHUsI PAaBHOBECHS, CKOPOCTh M YCKOpEeHHe TOYKU depe3 10 ¢ mocne Havane
KoJie0aHuii, ecny oHa Haxoxutest Ha paccTostHuE 900 M ot uctouHnKa. CKOpPOCTh pacpocTpaHeHus! KolieOaHuy
v =340 m/C.

3adanue 2

Korga moe3m MmpoxXomuT MHMO HETOJBIDKHOIO HaOMIOJaTeis, BBICOTA TOHA 3BYKOBOTO CHIHAJA
MeHsieTcsi ckaukoM. OTMpezennuTh OTHOCUTEIbHOE M3MEHEHHE 4acToThl Av/v, ecii CKOpOCTh Moe3/a
U =54 km/u.

3aoanue 3

OT TOYEUHOTO UCTOYHHKA KOJIeOaHUH PacIpOCTPaHSETCS BOTHA. AMITIUTY/Ia KOJIeOaHU HCTOYHUKA A
= 10 cMm. Kak Benmuko cMellleHHe TOYKH, YIaICHHON OT UCTOYHMKA Ha X = 13 M, B MOMEHT, KOTAa OT
HauaJia Kojiebanui mpornto Bpems t = 0,1T? J{nuHa BoJHBI A = SM.

3aoanue 4

Ha sxpane nabmopaercss MHTep(dEpeHIMOHHAS KApTHHA OT JBYX KOTEPEHTHBIX MCTOYHHKOB CBETA C JUTUHOV
Bonubl A = 400 mm. Korga Ha myTH OJHOTO M3 IMyYKOB MOMECTHJIM TOHKYIO KBAapLEBYIO IUIACTUHKY (

nokasarenem npenaomieHust n = 1,46, To MHTEpGEPEHIMOHHAS KapTHHA CMECTHIACh HA m = 69 momoc
OrpeenuTh TONIMHY KBapLEBOH ITACTHHKH.
3adanue 5

Ilpy HEKOTOPOM pAcCTOSHHM OT HCTOYHMKAa A0 3epkana Jlmoiima mmpuHA HHTEP(hEPEHIMOHHOH
M0JIOCHl Ha 3KpaHe okazanach paBHOW 1 mMm. [locme Toro kak 3epkajo CMECTWIM HapajulesIbHO
camomy cebe Ha paccrosHre Ad = 0,3 MM, mMpuHa UHTEPHEPEHIIMOHHOW MOJIOCH W3MEHWNIAch. B
KaKOM  HANpaBJICHHHM M Ha Kakoe paccTosHHe Al Hajo IepeMecTUTh SKpaH, YTOOBI IIHMPHHA
HHTEeP(HEPEHIMOHHON MOJIOCH OCTaNIach NpexHed? (JmiHa BOJHBI MOHOXPOMATHYECKOTO CBETA PaBHA

0,6 MKM).

3adanue 6

B onbite IOHra Ha mytH omHOrO W3 MHTEp(EPUPYIOIMX JIydei MOMeIlaJach TOHKAas CTEKIISHHAs
IUTACTUHKA, BCIIEICTBHE YETO [EHTPaIbHAsI CBETJAsl I10JI0CA CMEIIAlach B IOJOXKEHHE, IEPBOHA:
YanbHO 3aHATOE IIATOH CBETIION MOJI0Coi (He cuMTasi HeHTpanbHoil). JIyd magaeT nepneHAnKyIsIpHO K
MOBEPXHOCTH IUIAaCTUHKY. [lokasaresnpb mpenomieHus riacTuiku 7 = 1,5. Jinuaa BonHbl A = 600 1M
Kaxkosa Tonmmaa h ruiactuaku?

3aoanue 7

Haiitu paguyc r, yerBeproil 30Hb1 ®peHenst as ciaydasl IVIOCKOW BOJIHBL. PaccTosiHuE OT BOJHOBOY
MOBEPXHOCTH JI0 TOUKH Habmonenus b = 1 m. Jlnuna BosHel cBeTa A = 500 HM.

3aoanue 8

Hudpaxumonnas pemérka mmpuHod 1 cMm mmeer 200 mrpuxoB Ha 1 mMm. Korgma pemérka Obuia
MpUMEHEHA JJIsI IOYy4YEeHHS CIIEKTPa, OKa3aJIoCh, YTO YroMl AU(PPAKIUK, COOTBETCTBYIOLIUN HEKOTOPOH
CIIEKTpaJbHOW JIMHUM B TIEpBOM Mopsake paBeH 9°. Beramcnuth: 1) AMMHY BOJNHBI CHEKTPaTbHOM
nuHAY, 2) HauboIbIIee 3HAUCHHUE Pa3peIlaoNIei ClIOCOOHOCTH U(PAKIIMOHHOM PELISTKH ISl 3TOMH
JUTMHBI BOJHBL; 3) HanOoJbIlee 3HAaUCHUE YIIIOBOM JUCHIepCUH TU(PPAKIIMOHHON PEIeTKH Il TO! XKe
JUINHBI BOJIHBI.

3adanue 9

Kakoe uncno mrpuxoB Ng Ha €IUHUILY ATUHBI UMEET TU(PPAKIHMOHHAS PEIIETKa, €CIIU 3eJieHas! JIMHUS
prytn (A= 546,1 HM) B CIIEKTpe IEepBOTO MOpsiIKa HAOII0aeTCs Mo yriaoMm ¢ = 19°8'?
3aodanue 10

Haiitu paguyc rs Tpethbeii 30H61 @penenst (m = 3), ecii pacCTOSHUE OT HCTOYHHMKA CBETA JI0 BOJHOBOL

MOBEPXHOCTH d = | M, pacCcTOSHHE OT BOJHOBOW IOBEPXHOCTH 10 TOYKHM HaOmromeHus b = = 0,5 m
JlimHa BosHBI cBeTa A = 550 HM.
3aoanue 11

HO}I KakKuM YrjiomMm iB K TOPHU3O0HTY JOJDKHO HaxOIUTbCA CO.]'[HIIC, 4TOOBI €r0 JIyqH, OTPAKCHHBIC 01
TIOBEPXHOCTH O3€pa, ObUIH HanboJIEE TOJIHO HOJ'IHpI/ISOBaHLI?
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3adanue 1

[Nonepeunast BoJIHA PacpOCTPAHSIETCs BIOIb YIPYIOro MIHypa co CKopocThio v = 15 m/c. Tlepuox konebanui
touek mHypa T = 1,2 ¢, ammmtyga 2 cMm. Haiitu ainumHy BomHBI, a3y xoneGaHHH H YCKOPEHHE TOUKH
HaXOJSAIIEHCs Ha PaCcCTOSHUM X = 45 ¢M OT HCTOYHHKA B MOMEHT BpeMeHu t = 4 c.

3adanue 2

Ha ocu x HaxomsaTcst MpUeMHUK U UCTOYHHUK 3BYKOBBIX KoJiebaHmit ¢ wacToroi v = 20000 . McTounuk
COBEpIIIACT TAPMOHUYCCKHE KOJIEOaHHs BIIOJb 3TOH OCH C KPYrOBOW YAaCTOTOW ® M aMIUIMTYIOW a =
50cm. [Ipu kaKoM 3HaUEHUH CO IMIMPUHA YACTOTHOI'O HHTEpBaJa, BOCIPUHHUMAEMOTO HEIMOJBUXHBIM
mpreMHUKOM, OyaeT cocTaBisith Av = 200 I'n? Ckopocts 3Byka v = 340 m/c.

3aoanue 3

TodeuHbIid M30TPONHBIA UCTOYHHK HCIIYCKaeT 3BYKOBbIE Kojebanmsa ¢ gacrtoroi v = 1,45 x['m. Ha
pPacCTOSIHAHM 1 = 5 M OT MCTOYHHMKA aMIUIATYyJa CMEIICHUS YacTHIl cpebl a3 = 50 MKM, a B TOUke A,
HaXOoJsIIecs Ha pacCTOSHUM 2 = 10 M OT UCTOYHUKA, aMILTUTYAA CMEILIEHUs B N = 3 pa3a MEHBIIIE aj.
Haiitn aMmummTyny KonebGaHuil CKOPOCTH YaCTHIIBI CPE/IbI B TOUKE A.

3aoanue 4

Heo0xomMo NpocBeTINTh MOBEPXHOCTh CTEKIIA JUIs 3eNieHbIX Jiydeid A = 550 HM. BbIUMCINTE HAMMEHBIIYK
TOJIIMHY MPOCBETIISIOIIEH TUIEHKH, €CITH MOKa3aTesIb MPEIOMIICHHS JAaHHOTO COPTa CTEKJIA IS 3€JICHBIX JIyded
paBen 1,52.

3adanue 5

Haiiti TOMIMHY TUICHKH, KOTOPYIO HEOOXOJMMO HAaHECTH Ha MOBEpPXHOCTH crekia (N = 1,6522),
9YTOOBI OTpaKArOIasi CIIOCOOHOCTH IMOBEPXHOCTH B HAIPABICHWH HOPMAIM PaBHSIIACH HYIIO IS
A= 546,1 um.

3adanue 6

B ombire IOHra crexnsHHas MIACTHHKA TOAammHON h = 12 cM momMemiaercs Ha MyTH OHOTO U3
UHTEPPEPUPYIOIMX JIyUdel MEePIEeHIUKYIIPHO K Iydy. Ha CKOJBKO MOT'YT OTJIMYAThCS APYT OT JIpyra
MOKa3aTe)Id TMPEIIOMJICHUST B Pa3JIMYHBIX MECTaX IUIACTUHKH, YTOObI M3MEHEHUE Pa3HOCTH XOfAa OT
3TOI HEOJJHOPOTHOCTH He MpeBbIIaio A =1Mkm?

3aoanue 7

Ha mens nmagaer HOpMaJIbHO IJIOCKAsk MOHOXPOMATUYECKast CBETOBAsI BOJIHA. YTOJI OTKJIOHEHUS JIydei
COOTBETCTBYIOIIMX BTOPOMY AM(PPAKIIMOHHOMY MakCUMyMy, paBeH o = 30°. OmnpemenuTts IMpPUH)
IIENW, €CIIH AJIMHA BOJHBI Nagaroniero ceera A = 0,6 MKM.

3aoanue 8

Ha mmadparmy ¢ KpyriaeM oTBepcTreM auamerpoM d = 4 MM mHagaeT HOPMAJBHO TapalielbHEBIH
My4OK JTydeid MoHoxpoMarndeckoro cgera (A = 0,5 mxm). Touka HabmoeHWS HaXOIWUTCS Ha OCH
otBepcTusi Ha pacctosiuur b = 1 M ot Hero. Ckonbko 30H DpeHens yKIaapIBaeTCsl B OTBEPCTHU?
TeMHOe WM CBETJIOE MATHO TONYYUTCS B IEHTpe AU(PAKIMOHHONH KapTWUHBI, €CIIM B MECTe
HaOII0IEHNUI TTOMECTUTD dKPaH?

3adanue 9

Ha nudpakinmonnyio pemeTky HOpMalbHO MaJaeT IMydoK cBeTa. HarpueBas mguaus (A1 = 589 M
JaeT B CIEKTpe MepBOro mopsaka yron audpakuun ¢ = 17°8. Hekoropad nuHHS OaeT E
CIIEKTPE BTOPOTO TMOpsaKa yrox mudpaxiuu ¢p = 24°12'. HaliTu nnuHy BONHEI Ay 3TOW JIMHAY
U uucio wTpuxoB Ng Ha eIMHHILY JUTMHBI PEIICTKH.

3aodanue 10

Ha mens mmpuHO#H a = S\ magaeT HOPMAIBFHO MApaUIEIBHBINA YY0K MOHOXPOMATHYECKOTO CBETA (
JutHOM BoyHBI A. [lon kakum yriom ¢ Oyner HaOmromatbes 4eTBepThiid (m = 4) nuppakiMOHHBI
MUHHMYM CcBeTa?

3adanue 11

HaiitTi mokazarens MpeNOMIICHUSI # CTEKIIA, €CIIH MPU OTPAKECHHU OT HEro CBETa OTPAXKCHHBIH JIy:
OyIleT IOJIHOCTBIO MOJISIPU30BaH IpH yrie npesomueHus 3 = 30°.
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3adanue 1

[Inockass ~ rapMoHMYecKas  JMHEHHO-TIONSPH30BAaHHAS  DJIEKTPOMArHUTHAs — BOJIHA PacIPOCTPAHSAETCS
B Bakyyme. AMIumTya HanpsbkeHHocTH Eo = 50 MB/M, wactota v =100 MI'u. Haiite
CPEIHIOIO 32 MIEPHO/ TIIOTHOCTD TIOTOKA 3HEPTUHL.

3adanue 2

HenonBrxHeld HaOMrO/aTeNb BOCIPHHAMAET 3BYKOBBIE KOJIEOAHHS OT JBYX KaMepTOHOB, OJMH U3
KOTOPBIX TPHONMKAETCA, a JAPYrol - C TaKoi ke CKOpocThio ymansercs. [Ipu sTom HaOmromarens
CIBIIUT OmeHus ¢ vacrorod v =2 [I'm. Halitm ckopocTh KaXIOro KaMepTOHAa, €CIM HMX 4YacToTa
konrebanuit 680 ' 1 CKOPOCTH 3ByKa B Bo3ayxe L = 340M/C.

3aoanue 3

3a CKOJBKO BPEMEHH 3BYKOBBIE KoJieOaHMs HporayT pacctosHue 1| = 10 kM Mexay Toukamu A u B,
ecJIM TeMIiepaTypa Bo3ayxa MeXay HUMHU MeHseTcs JinHeriHo oT 300 mo 360 K.

3aoanue 4

Ha crexnsanayro mactuaky (n = 1,5), mokpeiTyro TOHKOH mwieHkoi (N = |,4), mamaeT HOpMAITbHC
MapaUlelIbHBI  MYYOK JIydeid MoHoXpomartmdeckoro ceera (A = 0,6 mxm). OnpenenanTs HaMMEHBIIYK
TOJIINHY IDICHKH, IPH KOTOPOM OTPaKEHHBII CBET MAKCUMAITLHO OCJIa0JIeH BCIICACTBUE HHTEP(EPSHIIHH.
3adanue 5

B ombiTe  FOHra  OoTBepcTHS ~ OCBEHIATUCH MOHOXpOMATHYECKHM cBeToM (A = 600 HM).
PaccrosiHue Mexay oTBepcTusiMU 1 MM, paccTOosiHUE OT OTBEPCTUH 110 3kpaHa 3 M. Halitu monosxenue
TpeX IEepPBBIX CBETIBIX MOJOC (PACCTOSHUE KaXIOW M3 HUX J0 HYJIEBOTO HWHTEPPEPEHIIMOHHOTO
MaKCUMYyMa).

3adanue 6

Ha MbUTbHYIO TUICHKY MajiaeT Oelblii cBeT moj yriioM | = 45° k moBepxHOCTH TuieHKH. [Ipu kakov
HEM3MEHHOH TOJIMHE N MICHKH OTpakKeHHbBIC JTydr OyIyT OKpamieHbl B xenTbiid mBeT (A = 600HM)
[Nokazarens npenomieHns: MbUTLHOM Boabl 12 = 1,33.

3aoanue 7

JIBe KOTepEeHTHBIC CBETOBBIC BOJIHBI JOCTHIAIOT HEKOTOPOW TOYKU C pa3sHOCTHIO xozxa Ad = 2,0 MKM
Uro mpou3oiaeT B 3TOM TOUKe: yCHJIEHHE WM ocialneHue BoiH? PaccMOTpers Tpu ciydas, KOTI¢
ceet: 1) kpacHoro 1Beta (A = 760 uMm), 2) xenroro 1eera (A, = 600 uM), 3) duosnerosoro mBeta (A3 =
400 aM).

3adanue 8

Ilnockas ceeroBas BonHa (A = 0,7 MKM) MajgaeT HOpMaJIbHO Ha JuadparMy ¢ KpyrjibIM OTBEPCTHEM
pamuycom r = 1,4 mm. Omnpenenuts paccrosaust by, Dy, b3 ot mmadparmer mo Tpex Hamboec
YIAJICHHBIX OT Hee TOYeK, B KOTOPBIX HAOII0JAal0TCSI MUHUMYMBI HHTEH CHBHOCTH.

3aoanue 9
Ha mudpakimmoHHyo perreTky HOPMANTBHO TMAJaeT ITyYOK CBeTa OT paspsaHoil TpyOkm. Kaxose
JOJDKHA OBbITh mocTosiHHAs 0 TrudpaKIMOHHOW peleTKH, YToObl B HANpaBieHUH ¢ = 41° coBmanany
MaKCUMyMBI JIUHUH A3 = 656,3 uM u Ap = 410,2 am?
3aodanue 10
Ha nudpakinuonnyro pemetky ¢ nmepriogoM d = 14 MKM majgaeT HOPMAIbHO MOHOXPOMATHYECKAs
cBeToBas BoyHA. [Ipu 9TOM paccTosiHUE MEXKIY MAKCHMyMaMd BTOPOTO M TPETHETO MOPSAKOB PaBHO I
= 8,7 cm. KakoBa ayinHa BOJIHBI A IIaJAIOIIEro CBETa, €CIIM PACCTOSIHHE OT PELISTKH 10 dKpaHa paBHO L
=2wM?
3adanue 11
Jlyd cBeTa mMpOXOAHWT Yepe3 KUIKOCTh, HAIUTYI0 B CTEKISIHHBIN (7 = 1,5) cocyn, u oTpaxaercs o1
nHa. OTpakKeHHBIH JTyd MOJHOCTHIO TMOJSIPU30BAH TIPH MAICHUH €T0 Ha JIHO COCY/a MO YIIIoM ip = 42¢
37'. Haiitn mioKa3ateis MpeTOMIIEHHS A )KUAKOCTH. 1101 KaKuM YTIIOM | TOJDKEH TaiaTh Ha JTHO COCY/Ie
Jyd CBEeTa, HIIyIIUHA B 3TON )KUAKOCTH, YTOOBI HACTYIIHIIO TIOJIHOE BHYTPEHHEE OTpaskeHHe?
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3adanue 1

Haiiti koapurmeHT 3aTyxaHust Y 3ByKOBO BOJHBI, €Clid Ha pacctostHuu ;= 10 M u I, = 20 M OT TOYeHIHOTC
M30TPOIHOIO MCTOYHMKA 3BYKa 3HAYCHHs MHTEHCHBHOCTH 3BYKOBOI BOJIHBI OTJIMYAIOTCS IPYT OT Jpyra B 4,%
pasa.

3adanue 2

VYpaBHenue Oeryiieii mIockoi 3BykoBol BosHbI MMeeT Bux &(X,t) = 60cos(1800t — 5,3x), roe & B
MHKpoMeTpaxX, ! B ceKyHmax, X B MeTpax. Haiitu amrmumtyny KoneOaHWH OTHOCHUTEIBHOH
nedopMand CpeAbl M €€ CBA3b C aMIUTUTYIOW KOJIeOaHUs CKOPOCTH YacCTHII CPEIIBL.
3aoanue 3

HemonsrxHbI HCTOYHWK HCITyCKAaeT MOHOXpOMaTHuYecKuii 3Byk. K Hemy mpuOmmkaeTcsi CTeHKa co
ckopocThio U = 33 cm/c. CkopocTh pacnpoctpaHeHust 3Byka B cpene v = 330 m/c. Kak 1 Ha CKOJIBKO
MIPOLIEHTOB U3MEHUTCS IJIMHA BOJIHBI 3BYKA IIPU OTPAKEHUU OT CTEHKH?

3aoanue 4

Ha toukyro mrenky (N = 1,33) magaer mapayuienbHbIN MydoK Oeoro ceeta. Yron magenus i=52°. Ipu kakod
TOJIIMHE TUICHKH 3ePKaTbHO OTPaXKEHHBIH CBET Oy/IeT Hanboee CUITbHO OKpatieH B xkentsl 1BeT (A = 0,6 MKM).
3adanue 5

Mexnay AByMs IUIOCKONAPAJUIEIbHBIMU CTEKJISIHHBIMU IUIACTHHKAMU IIOJIOXKHWIIM OYEHb TOHKYIO
MIPOBOJIOYKY, PACHON0KEHHYIO MapaIENbHO JIMHUH COMPUKOCHOBEHUS MJIACTUHOK M HAXOJAILYIOCS HA
paccrostHuM, a = 75 MM oT Hee. B orpaxenHom mpoxomsmieM cBere (A = 0,5 MKM) Ha HIDKHEH
TUTAaCTHHE BUAHBI HHTEP(EPEHIMOHHBIE MOJOCH. OMNpenenuTs TUaMeTp TIOIEePEYHOTO  CeUeHHs
MPOBOJIOYKH, €CIIH Ha HPOTsHKeHHH b =30 MM HacuuThIBacTCst 16 TEMHBIX TTOJIOC.

3adanue 6

MpbulbHas TUICHKA, PacIoioKeHHas BEPTHKAIBHO, 00pa3yeT KIMH BCIEICTBHE CTEKAHHS KHKOCTH
Ilpn HabmogeHun MHTEp(EPEHIH TONOC B OTPaKEHHOM CBeTe pTyTHOM nyrm (A = 546,1 HM
0Ka3aJioch, YTO PACCTOSTHHUE MEKIY TAThIO moocamu | = 2cm. Haittu yron y kimua.  Cser mazael
MEPIICHANKYISIPHO K MTOBEPXHOCTH IUIEHKH. [lokazarens mpemoMiieH s MBUTEHOM BOAEI 12 = 1,33.

3aoanue 7

Ha crexmstHHyto miacTuHKy (1 = 1,5) HaHeceHa mpo3paynas mieHka (n; = 1,4). Ha mieHKy HOpMaTbHC
K TTOBEPXHOCTH Na1aeT MOHOXPOMATHYECKHUil CBET ¢ JUTMHON BOJHBI A = 600 HM. KakoBa HanmeHsbI1as
ToiumHa Omin TUIEHKHM, €CTM B pe3yibTare WHTEPGEPEHIMH OTPaKEHHBIE JIy9d MaKCHMATBHC
ocnabstorcs?

3aoanue 8

Ha mens mmpunoit ¢ = 0,05 MM mamaer HOpMalbHO MOHOXpoMaTwdeckuii cer (A = 0,6 MKM)

OnpenenuTs yroji ¢ MEXIy IEepBOHAYaAIbHBIM HaIlpaBJICHHEM IIy4YKa CBETa W HaIIpaBJICHHUEM Ha
YETBEPTYIO TEMHYIO THPPAKIIHOHHYIO TOJIOCY.

3adanue 9

Ha nudpaknuonHyio pemerky HOpPMallbHO MaJaeT Iydok cBera. [Ipu moBopoTe TpyObl TOHHOMETp:
Ha yroJl @ B TIOJIe 3peHUsI BUIHA JIMHUSA A1 = 440 HM B CIIEKTpe TpeThero nopsiaka. bynyT iau BHIHE
MOA 3TUM K€ YIJIOM @ JIPYrHe CHEKTPaJbHbIC JIMHUUA Az, COOTBETCTBYIOLIHME JUTMHAM BOJIH E
npeaenax sugumoro cnekrpa (ot 400 mo 700 HM)?

3aodanue 10

CrieKTp MOJTyYeH C MOMOLIBIO qudpakimonHoit pemerku ¢ d = 1,9 Mmxm. J{iudpakiiOHHBIT MAKCHMYV
BTOPOT'0 MOPS/IKA YIAJIeH OT EHTPAILHOrO0 MakCUMyMa Ha pacctosiHue h = 7,3 cM, a OT pelleTKH - He
paccrosinue L= 1,13 M. Omnpenenure 4acToTy NaJarouiero Ha PEIIeTKy CBETa.

3adanue 11

Haiitn xoadduimeHT oTpakeHHsI p €CTECTBEHHOTO CBETa, Majarouiero Ha crekio (n = 1,54) mor
YIJIOM Ip OJTHOM nossipu3aii. Haiftu crerneHp mossipusaiuu P Tydeid, MpoIIeAImx B CTEKIIO.
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3aoanue 1
OHpeZ[eJ'II/ITI: OHEPIruro, KOTOPYIO MEPECHOCHUT 3a IMCPUO/ TJIOCKAasd CUHYCOUAAJIbHAsA SJICKTPOMAarHuTHas BOJIHA
pacnpoCTpaHsIONascss B Bakyyme, uepe3 miomaaky S = 10 M, PACHONOKEHHYIO TEPIEHANKYIISIPHC

HATPABJICHUIO PACIIPOCTPAHCHUS BOJHBI. AMIUTUTYNIA HAMPSHKCHHOCTH AJICKTPUYECKOro Tojsi BOMHBI Ep = 1
MB/Mm.

3adanue 2

VpaBHeHue Oeryieil IIocKoi 3BykoBo# BoJHBI umeeT BHJ &(X,t) = 60cos(1800t — 5,3x), rne & B
MHKpOMeTpax, { B cekyHaax, X B MeTpax. HaliTu OTHOIIIEHHE aMITIUTY/IbI CMEIICHNS YacTHUI] CPEIbl K
JUTMHE BOJIHBL.

3aoanue 3

JBe Toukm HaxomsaTcs Ha pacctostaun D = 50 cMm apyr or apyra Ha mpsAMOH, BIOIBE KOTOPOW
pacIpocTpaHseTcs BojiHa ¢o ckopocThio v = 50 m/c. Tlepron koneGanuii T = 0,05 ¢. Haiitu pasHocTh
(a3 koj1e0aHuil B ITUX TOUKAX.

3aoanue 4

Ha mrenky wMacnma tommmuoi h =025 MKkM ¢ mokasarteneMm mpeiomieHds nj = 1,44, MOKPBIBAFOIILYE
cepoyriepon (n; =1,62), magaer Genblid cBeT mox yriioM i = 15°. OnpenenwTh IJIMHY BOJHBL, I KOTOPOY
BBIIOJTHACTCS YCJIOBHE MaKCUMyMa (m = 1) B OTpakeHHOM CBETe.

3aoanue 5

[Nox xaxum yriiom mpo3paynas tuieHka rommuHon 0,15 MKkM OyJer kazaThcs KpaCHOM MPH OCBEIICHUH
ec OenbIM CBETOM, €CITM TOKa3areNb MPEIOMIICHUS BelllecTBa IUICHKH paBeH 1,33. JlnwHA BOJHBI
KpacHOro cBera paBHa 650 HM.

3adanue 6

MpruibHas IJICHKA, PacIIOJIOKEHHAad BCPTUKAJIBHO, 06pasyeT KIJIIMH BCJICACTBUC CTCKaHHUA KUJIKOCTH
HutepdepeHniius HaOMOASTCA OTPAXKEHHOM CBETE uepe3 KpacHoe cTekio (A1 = 631um). PaccTosHuic
MEXIy COCCTHUMHU KPacHBIMH IMojiocaMH mpu 3ToM |3 = 3 MM. 3arem 3Ta ke IUieHKa HaOJIro1aeTcs
yepe3 cuHee cTekio (A2 = 400 um). Haiitu paccrostHue | Mexmy cOCeqHUMM CHHMMH TOJOCaMH
Cunrarh, 4TO 3a BpeMsi H3MepeHMH (opMa TUICHKM HE W3MCEHSeTCs M CBET Iajael
MIEPIICHIUKYISIPHO K TIOBEPXHOCTH TUICHKH.
3adanue 7

JIBa KOTEPEHTHBIX HMCTOYHUKA S1, M Sp HMCIIYCKArOT
MOHOXPOMATHYECKHIA CBET ¢ JJIMHOW BOJHBI A = 600
HM. OnpenenuTs, Ha KAKOM PacCTOSHUU OT TOYKH O
OyIeTr TMepBblii MAKCUMYM OCBEIIEHHOCTH, eciu | =
4m,d =1 mm.

3aoanue 8

Ha y3kyro mienps magaeT HOpMaJIbHO MOHOXPOMATHYECKHI CBET. YTON ¢ OTKJIOHCHHS ITyYKOB CBETA
COOTBETCTBYIOIMX BTOPOM CBETJION MU(PPAKIMOHHON mojioce, paBeH 1°. CKOILKHMM IJIMHAM BOJIE
MaJaroIero cBeTa paBHa MIMPUHA eI ?

3aoanue 9
Ha nudpakiioHHyo peleTky HOPMaIbHO TaJaeT IYYOK CBETa OT Pa3psAHON TPYOKH, HATIOJHEHHOY
remueM. Ha kakyro TUHHIO A B CHEKTpPE TPEThETO TOPSAIKA HAKIAIBIBACTCS KpacHAas JIMHUS TelThs
(A = 670 HM) criekTpa BTOPOTo Mopsiaka?
3aodanue 10
KakoB HambGospImii mopsaok MakcuMyMa JUist BOJIHBI ¢ A = 600 HM B Anu(pakIHOHHOHN peleTKe
umetorteit N= 300 mrpuxos Ha | = 1 Mmm?
3aoanue 11
Crona CroneroBa COCTOMT U3 JAECATH TOHKHUX IUIOCKONApaUICNbHBIX CTEKJISSHHBIX IJIACTUHOK, HE
KOTOpBIE JIyd MagaeT IO YIVIOM IIOJHOW MOJdspu3alud. BBUUCIUTE CTENEHb MOJIAPU3ALME
MPEIOMIICHHOTO Jy4ya B 3aBUCUMOCTH OT 4Hcyia N MPOMICHHBIX UM IIacTHHOK (1 = 1,5). [Tagaromui
CBET ECTECTBEHHBIN.
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3adanue 1

VICTOYHMK HEe3aTyXarolmMX TapMOHHYECKUX KOJeOaHHM COoBepInaeT Kojiebanus mo 3akony & = 5sin3140t
OnpesieuTh CMEIIEHHE OT MOJIOXKEHHST PABHOBECHS, CKOPOCTh M YCKOPEHHE TOUYKU 4epe3 10 ¢ moclie Havane
KoJie0aHuii, eciu oHa HaxomuTest Ha pacctossHuU 340 M ot ucroynnka CKOpOCTh PacpoCTpaHEeHUst KoyieOaHuy
v =340 m/c.

3aoanue 2

VpaBHeHue Oeryiieil miockoi 3BykoBoil BosHbI mmeer B &(X,t) = 60cos(1800t - 5,3x), rae & B
MHKpOMeTpax, t B cekyHIax, X B MeTpax. Halitn aMmmuTymy KoineGaHnii CKOPOCTH YaCTHII CPEIBI U €€
OTHOIIEHUE K CKOPOCTH PACIPOCTPAHEHUS BOJIHBL

3aoanue 3

[Tnockas 3BykoBast BomHa mmMeet riepuon T = 3 Mc, ammumtyny A = 0,2 MM U JiTHHY BOJHBI A = 1,2 M.
Jns Touek cpenpl, yAaTeHHBIX OT MCTOYHMKA KOIeOaHWH Ha paccTOSHHE X = 2 M, HAWTH CMEIIeHHE
&(x,t) B Moment t = 7 mc. HavanbHyto ¢a3y KomebaHuii IPUHATE PABHOM HYIIIO.

3aoanue 4

Ha nmoBepxHOCTH BOJBI HAXOOUTCS TOHKAs IJIEHKA METWIOBOro cnupra. Ilpu paccMoTpeHuHM B OTpaKEHHOM
cBeTe moJ yraoMm 45° k Ti€HKe, OHA OKa3aiach Y€pHOH. OLEHUTH BO3MOKHYIO HAMMEHBIITYIO TONIIUHY ITUICHKH,
€CIIM OHA OCBEIIACTCS M3NIydeHWeM mapoB Hatpus (A = 589 Hwm) [lokazaTens HpeTOMIIECHUS BOABI VIS STOH
JutnHbl BostHBI 1,333, nokasarens npenomiieHus Metuiooro cnmpra 1,330.

3adanue 5

Huamerpsl 1Byx cBebiX Konel HeioroHa paBHbI coorBeTcTBeHHO 4,0 1 4,8 MM. IlopsiakoBbie HoMepa
KOJISI] HE ONpeNeIsUINCh, HO W3BECTHO, YTO MEXIy OTUMH JBYMS HM3MEPEHHBIMH KOJIbI[AMU
pacIooXeHo TpH CBETIBIX Konibla. Konbia Habmronanmcs B oTpakeHHOM cBeTe (A = 500 um). Haiitn
paguyc KPHBH3HBI IIJIOCKOBBITYKIION JIMH3BI, B3ATOM JUIS OIBITA.

3adanue 6

ITIydox cBera (A=1582HM) magaeT NEPHEHIUKYISIPHO K IIOBEPXHOCTH CTEKIISIHHOIO KIMHA. YTOJ
winHa y = 20". Kakoe uncio, Ko TeMHBIX HHTEp(EPEHIIMOHHBIX MOJIOC MPUXOAUTCS HA SIMHUILY [UTUHB
kmmHa? [loxazaTens mpenomiieHus crekaa # = 1,5.
3adanue 7

PaccrosiHne Ha sKpaHe MEXIy JABYMS COCETHUMHU
MaKCHMyMaMH OCBEIICHHOCTH cocTaBiseT Ax = 1,2
MM.  OmpenmenuTh  ATMHY  BONHBI  CBETa,
UCITyCKAEMOT'0 KOTEPEHTHBIMU HMCTOYHHKAMH S1, U
Sy, ecmu | =2wm,d=1mMm.

3adanue 8

Ha mens mmpunoit a = 0,1 MM magaer HOpMaIbHO MOHOXpoMmaTtmueckuil cBetr (A = 0,5MxMm). 3:
IIETBI0 TIOMEIIeHa coOMparoIas INH3a, B (pOKaIbHON ITUIOCKOCTH KOTOPOM HaXOAWTCS 3KpaH. UTC
OyzeT HaOIIoIAThLCs Ha DKpaHe, eClId yroi ¢ mudpakiuu pased: 1) 17'; 2)43'.

3aoanue 9

Ha mudpakimonHyto penieTky HOpMaibHO MafaeT IydoK CBETa OT pa3psIHON TPYOKH, HAIIOJHEHHOY
reneM. CHauana 3putenbHas Tpyba ycTaHaBiuBaeTcs Ha (uoneroBele TMHUH (Ag = 389 HM) 1o 00¢
CTOPOHBI OT IIEHTPAIbHOW TOJIOCHI B CIEKTpe MepBoro mnopsaxa. OTcueTrs! 1Mo JUMOY BIIPaBO 01
HyJIEBOrO AeNeHus aamu Qg1 = 27°33' u  @g = 36°27. Ilocne storo 3purenvHas TpyoOe
yCTaHAaBIMBAETCS Ha KPAcHBIC JIMHUH 10 00€ CTOPOHBI OT IIEHTPAIBHON TOJOCH B CIIEKTPE MEPBOTC
nopsaka. OTCYeTs 10 IMMOY BIPABO OT HYJIEBOTO JIENEHHS A Pyp1 = 23° 54' M @2 = 40° 6'. HaiiTy
JUTMHY BOJIHBI Ay, KPACHOM JIMHUU CIIEKTPA TeIHS.

3aodanue 10
Haiitu paguyc rs tperbeii 30Hb61 @peHers (m = 3), eciiu paccTOsHUE OT UCTOYHUKA CBETa JI0 BOJIHOBOY
MOBEPXHOCTH @ = 1 M, pacCTOsIHHE OT BOJHOBOW TIOBEPXHOCTH 0 TOUKH Habmomenus b = = 0,5 m
JmmHa BomHBI cBeta A = 550 HM.
3aoanue 11
Haiiti k03¢ QHIIMEHT OTpakeHUSI P U CTENEHb MOJSpU3aUUi P OTpaKeHHBIX Jyded NpH MaJeHUH
€CTECTBEHHOTO CBeTa Ha cTekio (n = 1,5) mox yriom i = 45°. KakoBa cTeleHb MOMsApU3anu P,

MPEIOMIIEHHBIX JTydeii?
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3adanue 1

B osHOpOaHOM cpelie pacnpocTpaHseTcs IIocKas yupyras BosHa Buaa & = Ae"*cos(mt-kx), rie A, o, K -
MOCTOSIHHBIC BendIuHbL. Haliti pazHocTs (a3 kosedaHuii B TOUKAX, I aMIUTUTY/Ibl CMEIICHUST YacTUI] CPEIb
OTJIMYAIOTCS APYT OT Apyra Ha 1% my = 0,5 M, eciu [umiHa BOTHBI A = 8 CM.

3adanue 2

[omepednas BoMHA pacpOCTpaHAETCS BIOJIb YIIPYrOro MIHypa co ckopocTeio v =15 m/c. Ilepuon
koneOanuii Touek muypa T = 1,2 ¢, ammumuryga 2 cM. Haiitn anuay BosHbI, ¢azy komeOaHui W
YCKOpPEHHE TOYKH, OTCTOSIIEH Ha PACCTOSHHUU X =45 CM OT UCTOYHHKA B MOMEHT { =4 c.

3aoanue 3

[Tnockast 3ByKOBas BOJHA BO30YXKAaeTCs MCTOYHUKOM Kojiebanuid gacToTel v = 200 I'm.  AMrumuryna
KonebaHuit ucTouHuka pasHa A = 4mMm. Haiitu cmemenne §(X,t) Touek cpeiibl, HAXOISIIMXCS HA
pacctosaun X = 100 cMm oT mcroynuka, B MoMeHT t = 0,1 c. CkopocTh 3BYKOBOW BOJHBI MPUHATEH
pasHnoii 300 m/c.

3aoanue 4

[nocko-BhIMyKIast IMH32 BBITYKJION CTOPOHOM JIGKUT Ha CTEKISIHHOW IiacThHKe. OnpenenuTs ToMIMHy h cnos
BO3/IyXa TaM, TJie B 0TpaxkEHHOM cBete (A = 0,6 MKM) BHIHO NiepBoe TEMHOE KoJbLIO HproToHa.

3adanue 5

Ha creknsunayro mmactuaky (0 = 1,5), mokpeiTyto TOHKOH tmenkod (N = 1,4) mnanaer
HOPMAaJBHO TapauUIebHBINA My4OK JIydeldd MOHOXPOMAaTHYECKOrO CBeTa C JIMHOW BOJHBI 0,6 MKM.
OnpenenuTh HAUMEHBIIYIO TOJIIWHY IUICHKH, IMPU KOTOPOW OTPAXCHHBIA CBET MAaKCHMAlIbHO
ociabJieH BCIIACTBUE UHTEPPEPCHIIUH.

3aoanue 6

ToHkasl IJICHKA ¢ TToKa3aTeieM MPeJIOMIICHUS 1,5 ocBemaeTcss CBETOM C JUTHHOH BOJHBI A = 600 HM
[pn xako¥i MHHUMAaJIBHOM TOJIIMHE TICHKH UCUE3HYT UHTEPPEPEHIIMOHHBIE MTOJIOCHI?

3aoanue 7

Ha crexisHHBIN KIMH HOPMAITFHO K €T0 TPaH! Ta/JaeT MOHOXPOMATHYECKHI CBET C JUTMHOMN BOJHBI A =
600 uM. Yncro naTephepeHIIMOHHBIX Mojoc, mpuxoasimxcs Ha | = 1 cM, paao N = 10. Onpenenuts
MIPETOMIISIOIINI YTOJl KJIMHA, €CIIH MOoKa3aTeNb peloMIeHus cTekna n = 1,5.

3aoanue 8

CKOJIBKO IITPUXOB Ha KaX/bI MUJUTUMETD COACPKUT AUBPAKIIMOHHAS PEIIECTKA, €CIIH MPU

HaONIOICHUH B MOHOXpOMAaTH4YECKOM cBeTe (A = 0,6 MKM) MaKCHMYM ISTOTO MOPSAIKA OTKIOHEH
Ha yroi ¢ = 18°?

3aoanue 9
Haiitn HanGosnbimit mopsiiok K criektpa st xenToit muanu Hatpus (A = 589HM), ecii MOCTOsIHHAs
nu(paKMOHHON perieTku d = 2MKM.
3aodanue 10
Ha mens mmpuHO#H a = S\ majaeT HOPMAIBFHO MApaJUIEIBHBINA MYYOK MOHOXPOMATHYECKOTO CBETA (
JuHOM BoyHBI A. [lon kakum yriom ¢ Oyner HaOmromathes 4eTBepThId (m = 4) nuppakunOHHBI
MUHHMYM CBeTa’?
3aoanue 11
[penenbHBIA yroi MOJHOIO OTPAKEHHUS ITydKa CBETa HAa TPAHHMIE JKHIKOCTH C BO3JYXOM DaBeH 0 =
43°. Onpenenuts yron bprocrepa ai1st nageHus jTyda u3 Bo3AyXa Ha OBEPXHOCTH KUAKOCTH.
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3aoanue 1

TodYeHbIit N30TPOITHBINA HCTOYHHK UCITYCKACT 3BYKOBBIC KOJleOaHus ¢ yactoToi v = 1,45 k', Ha paccrosiaum ry =
5 M OT UCTOYHHKA aMILIUTY/Ia CMEIeHHs YacTuil Ag = 50 MKM, a B Touke B, Haxomsieiicst Ha paccTosHuu 1o = 1(
M aMIUTITYyJia CMeIeHus B 1| = 3 pa3a MeHblue. Haiiti koa¢huimeHT 3aTyxaHns BOJIHBI M aMIDIUTYTy KoneOaHwuE
CKOPOCTH YaCTHII Cpe/ibl B TOUke B.

3aoanue 2

Onpenenuth pa3HOCTh (ha3 KONeOaHWI MCTOYHHMKA BOJIH, HAXOIIIETOCS B YIPYTrOW Cpele, W TOYKH
3TON cpempl, OTCTOsIIEH Ha pacctosHun 2 M. Yactora KomebaHwii paBHa 5 11, BONHBI
PacHpoCTpaHsIOTCs cO CKOpocThio L =40 Mm/c.

3aoanue 3

3BYKOBBIE KOJIECOAHUS, HAMEIoNI1e gacrory Vv = 0,5 xI'm u ammmryny A = 0,25 Mwm,
pactpocTpaHsitoTcss B ympyroit  cpeme. nmuaa  BomHbl A = 70 cM. Haiiti dazoByro cKopocTh
pacnpoCTpaHEHUs BOJIHbBI, MAKCUMAJIBHYIO CKOPOCTh YaCTHULL CPEBI.

3aoanue 4

Ha ycranoBke s HaOmoaeHus koier HpfoToHa OBUT M3MEPEH B OTPaKEHHOM CBETE PaJNyC TPETHETO TEMHOT'C
KoubIia. Kora mpocTpancTBO MeK/Ly IIOCKO-TIApaUIEbHOM IIACTUHOMN U JIMH30# 3al0JIHIIN SKHIKOCTBIO, TC
TOT € PaJANyC CTAIO0 UMETh KOJIBIIO0 C HOMEPOM Ha eAMHUIYy OonbImM. OnpeaenuTh HoKa3aTesb IPEToMIICHHUS
SKUIKOCTH.

3aoanue 5

JIBe mmockomapaieNbHbIE CTEKJSIHHBIC IUIACTUHKMA TIPUWIOXKEHBI OJHAa K JPYyro Tak, dYTo
MEXIy HAMH 00pa3oBajics BO3AYHIHbIA KivH ¢ yriom o = 30° Ha ofHy W3 TUIaCTUHOK mMajgaeT
HOpPMaJIbHO MOHOXpomaTudeckuii cBeT (A = 0,6 MkMm). Ha Kkakux pacCTOSHUSIX OT JIMHUHU
COIIPUKOCHOBEHUS TIACTHHOK OyAyT HAOJIONAThCS B OTPOKEHHOM CBETE TIEpBasi CBETNIAS M BTOpas
TEMHAs TOJIOCHI?

3aoanue 6

YcTaHOBKa IS TOTYYeHUs Kojelnl HpIoToHA OocBeIaeTcss MOHOXPOMATHIECKHM CBETOM, TTaaroIInN
M0 HOPMaJIM K TIOBEPXHOCTH TUTaCTUHKH. Pagnyc kpuBu3HbI JIMH3BI R = 8,6 M. Habmonenue Benércs r
OTpa)XEHHOM CBeTe. M3MepeHUsIMH yCTaHOBIEHO, YTO PagUyC YETBEPTOrO TEMHOTO KOJbLia (CUHTas
LEHTPaJIbHOE TEMHOE TISITHO 3a TiepBoe) Iy =4,5 MM. HaliT [UIMHY BOJIHBI A TIaJJAIOIIETO CBETA.

3aoanue 7

s momyyenns konen HploToHa MCMoIp30Bai IIIOCKOBBITYKITYIO JIMH3Y C PaglycoM KpWBU3HBI R=
12,5 M. OCBeHIafI JIMH3Y MOHOXPOMATHUYCCKUM CBCTOM, OIPECACININ, YTO PaACCTOAHUC MCKIY
YCTBCPTBIM U IIATBIM CBCTJIBIMH KOJbLOAMHU PAaBHO AI’ = 0,5 MMm. Hantu JOJIMHY BOJIHBI IaJaromierc
CBCTaA.

3aoanue 8

Ha mudpakimonnyro perierky, cogepxairyio n = 100 mTpuxoB Ha 1 MM, mamgaer HOPMAaJIbHO
MOHOXPOMATHYECKHI CBET. 3pUTENIbHAs TpyOa CIIEKTPOMETpa HaBeleHa Ha MaKCHMyM TPEThEro
nopsiaka. YToObl HaBECTH TPYOy Ha APYrod MakKCHMYM TOTO K€ IIOpsaKa, €€ HY)KHO IOBEPHYTh
Ha yroya Ag = 20°. Onpenenurs IJINHY BOJIHEI A CBETA.

3aoanue 9
Ha mudpaxiroHHyro penieTky HOpMalbHO MaJaeT MydyOK MOHOXPOMATHYECKOTO cBeTa. MakcuMmyw
TPETHETO MOpsIAKa HAOI0AAaeTCsI oA yriaoM ¢ = 36°48' k nopmanu. Haiiti moctosiayro d pemeTku
BBIPKCHHYIO B JUIMHAX BOJIH MaJalOIEro CBETA.
3aodanue 10
Ha nudpakuuonnyro pemerky ¢ nepuogom d = 14 MKM HagaeT HOPMaJbHO MOHOXPOMAaTHYECKas
CBETOBasi BOJIHA. [Ipu 3TOM pacCcTOsSHUE MEXIY MaKCUMyMaMU BTOPOTO M TPEThEro MOPSIIKOB paBHO f
= 8,7 cm. KakoBa /utmHa BOJTHBI A TaJafOIIETo CBETA, €CIIM PACCTOSIHHUE OT PEIIETKH JI0 IKpaHa paBHO L
=2M?
3adanue 11
Jlyu cBera, OTpaXKCHHBIM OT MOBEPXHOCTH BOABI, OKa3aJICs MOJHOCTHIO MOIApU30BaHHBIM. [lox kakum
YIJIOM 0. K TIOBEPXHOCTH BOJBI Haxoaunach jammouka? [lokazaTenb mpenomieHHs BOIBI MPUHATH
paBabM 1 = 1,33,



