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EMKOCTB OTKPBITOTO KOJIEOaTENFHOTO KOHTYpa paBHA 2 MKD, HHAYKTHBHOCTH 3 MKI H, aKTHUBHOE copoTHBIeHHE 1.5 OM.
UeMy paBHseTCs JUIMHA BOJHBI, U3IydaeMasi 3TUM KOHTYpoM?

B cpeme ¢ € =2.3 u pu=1 pacnpocTpaHsercs ImIocKas 3J€KTPOMarHuTHas BojHAa. Uemy paBHsETCS MHTECHCHBHOCTb
BOJIHBI, €CITH aMIIIUTY/1a BEKTOpa HAIPSHKEHHOCTH MAarHUTHOTO T10JIs1 BOJIHBI paBHA 5 MA/M?

B omprte IOHra Ha mytm omHOrO M3 JIyded MOCTaBHIM TpYOKy, 3amoiHEHHyIo XxiopoM. Ilpm 3ToM Bes KapTHHA
cMmectunack Ha 20 monoc. UeMmy paBeH NoOKa3aTellb NMPEIOMIEHHs XJIOpa, €CIH MOKa3aTellb MPEOMIICHHs BO3AyXa n =
1,000276. JIymuaa BoHb! cBeta A = 589uM. [lnuna TpyOku L = 2cm.

Bozmymaerit kmuH nmeet Hanbombmryto ToamuHy 0,0 1mM. [Tpr HOpMadpHOM TafieHUH JTydel B OTpaKEHHOM CBETE A =
580HM HaOmomaTenb BUIUT HHTEp(GEPECHIMOHHBIE MOJIOCH. ECIM NpOCTPaHCTBO KIIMHA 3alOJIHUTH JKHIKOCTBIO,
KOJIMYECTBO MOJIOC yBeNU4uTCsA Ha 12. OnpenenuTs NoKa3aTenb NPeJOMICHHS XKUIKOCTH.

OnTHueckas cuia IJIOCKO-BBIMYKIONH JuH3BI (n = 1,5) 0,5anTp. JIMH3a BHIMYKJION CTOPOHOM JEXHT HAa CTEKISHHOW
ractuHke. OnpenenuTs pagiuyc ceIbMOoro TeMHOTo Koiblia HeloToHa B poxoasmmeM cBete A = 0,5MKM.

Haiitu Bce mmuHbl BoiH Bumumoro cera (ot 0,76MkM g0 0,38MKM), KoTOpble OynyT: 1) MakCMMaibHO YCHJICHBI,
2) MaKCHMAJIBHO OCIIa0JIeHBI IPH OTITHYECKON Pa3sHOCTH X0/1a HHTEP(PEPUPYIONIUX BOJH, paBHOH 1,8MKM.
MOHOXpOMaTHYECKHi CBET IJIMHOW BOJMHBI 0,0MKM Ia/laeT HOPMalbHO Ha JuadparmMy ¢ OTBEPCTHEM THAMETPOM OMM.
Ckoutbko 30H PpeHenst yKIa(bIBacTCsl B OTBEPCTUH, €CIIH 3KPaH PAcIOJIOKEH Ha PAcCTOSIHUM 3M 3a AnadparMoi U Kakoe
(TemMHOE MM CBETIIOE) MATHO OyZeT B IieHTpe anadparmol?

C nomomisio AudpakIMOHHON pemeTku ¢ nepuogoM 20MKM TpebyeTcsl pa3pelInTh MyOJeT HaTpus C JUIMHAMH BOJIH
589,0uM u 589,6HM B criekTpe BTOporo nopsaxa. Ilpu kakoil HaMeHBbIIEH JIMHE PEHIETKHA 3TO BO3MOYKHO?

Yron Mekay IMIOCKOCTAMH MpPOINYCKAHHS MOISPU3aTOpa M aHammatopa 45. Bo CKONBKO pa3  yMEHBIIMTCS
MHTEHCHBHOCTb CBETA, BHIXOIAIICTO U3 aHANH3ATOPA, ECIIH yTOJl YBEIHUUTh 10 60 ?

Papnyc derBepToil 30HBI PpeHens Ul IUIOCKOTO BOJIHOBOTO (poHTa 3MM. OmnpenenuTs pajuyc IBEHAANATONH 30HBI
®dpenens U3 TOH K€ TOUKU HAOTFOICHHS.
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KakoBa CKOpPOCTH pacripocTpaHEeHHUs SIEKTPOMArHUTHBIX BOJIH B BOJIE, €CIIM MX JUIMHA M YacTOTa B BO3IyXe PaBHBI 666
HM " 4.51014 T'u, ausnexkrpuyeckasl IPOHUIIAEMOCTh BOJIBI Ha yka3aHHOU yactote 1,78. OTBer nath B MM/C U OKpYIIIUTh
JIO TIETBIX.

VHTEeHCHBHOCTD 3JEKTPOMArHUTHOMN BOJIHBI, MaJarolieil HopManbHO Ha MOBEPXHOCTh Tela paBHa 2.7 MBt/M?. JlaBnenne
9TOW BOJHBI Ha moBepxHOCTH 12 mlla. Yemy paBHsAETCS KOAPPHUIUEHT OTPaKEHHUS CBETA.

Kak u3MeHHTCS HmIMpUHA HHTEPPEPEHIIMOHHON MOJOCHI Ha dKpaHe B ombite HOura, ecnm kpacuwii (A = 650 HM)
CBETOQUILTP 3aMeHUTh Ha cuuuii (A = 400 HMm).

Ha TomKyio mienky (n = 1,33) majaer mapamienbHbIil TyqoK Genoro ceera. Yron magenns 52°. IIpu kakoii Tommimue
TUIEHKH OTPa)KEHHBIH cBeT OyaeT okparieH B kenteiid (A = 600 HM) nBet?

Haiitu okycHoe paccTosiHHE MII0CKO-BBIITYKJION JIMH3BI B YCTAHOBKE KoJiell HbI0TOHa, eciy pajiyc TPEThero CBETIIOro
Kouba paseH 1,1 mwm, n.; = 1,6, A = 589 am. HaOnroneHust B 0TpakeHHOM CBETE.

Paccrosinue Mexnay mensamu B ombiTe FOHra paBHo 1 MM, paccTosHue OT mienei 1o 3kpaHa paBHO 3 M. OmpeneiuTtsb
JUIMHY BOJIHBI, UCITyCKa€MOH MCTOYHMKOM MOHOXPOMAaTHYECKOTO CBETa, €CJIM IIUPHUHA UHTEP(EPEHIIMOHHBIX M0JIOC Ha
9KpaHe paBHa 1,5 MMm.

PaccrosiHue OT MCTOYHMKA cBETa ¢ JUIMHOM BOJHBI 0,5 MKM 0 BOJHOBOI1 OBEPXHOCTH M OT BOJIHOBOI HOBEPXHOCTH JI0
9KpaHa paBHO 1o 1 M. Beruucnute paguycs! nepBbIX MaTH 30H OpeHens.

OmnpenenuTs HAaUMEHBIIYIO Pa3peIlaloNIyl0 CHIIy M HaMMEHbIIEEe YHCIO IITPUXOB IU(PPAKIMOHHON PEHIETKH IS
paspelleHus ABYX CIEKTPalbHbIX TMHUN Kalus ¢ JUIMHAMHU BOJIH 578 HM 1 580 HM B CHIEKTpe BTOPOTO MOpsAIKa

Bo ckonpKko pa3 ocimabisieTcst HHTEHCHUBHOCTD CBETA, IMTPOXOSIIETO Yepe3 1B HUKOJIS, TNIOCKOCTH MPOITYCKaHUs KOTOPBIX
06pasyroT yroa 30, eciy B KaX/I0M U3 HHKOei Tepsiercs 1o 10% mazaromero ceera?

Ha kpyrioe oTBepcTie paaumycoM 2 MM B HETIPO3PAayHOM 3KpaHE MaJacT MapauIebHBIN ITyJOK CBETa C JUIMHOW BOJHBI
0,5 MmkM. Ha xakoM MakCHMaJIbHOM PacCTOSIHHUHM OT OTBEPCTHSI Ha JKpaHE B LEHTpE MU(PaKIMOHHON KapTHHBEI OyneT
HaOJIIOIATHECSI TEMHOE TISITHO?

HN3-6 / Bapuant 3

OnekrpomarautHas BoiHa (A=550 MM) mBrkercs BOoab ocu X. Uemy paBHSACTCS PasHOCTH (a3 3TOH BOJIHBI MEXKIY
TOYKaMH X;=25 cM ¥ X,=48 cM? OTBeT 1aTh B YIJIOBBIX Tpaycax.

[lnockas snekTpoMarHuTHas BomHa E = 200cos(6,2810%+4,55x)B/M  pacmpocTpansercs B Cpeie, MarHHTHas
MpOHHUIIaeMOCTh KoTopod W = 1. OmpenenuTb MaKCUMajdbHOE 3HAu€HHE IUIOTHOCTU JHEPrHH, IEPEeHOCHUMOE BOJIHOM.
Otser B MKJI/M> OKPYTJIHTh JI0 JECATHIX.

Paccrosinue ot mienelt 1o 3xpana B onbiTe FOHra pasuo 1mM. Onpenenuts paccTOSIHUE MEXIy LIENSIMHU, €CIH Ha OTpe3Ke
JunHOM 1M yknaneiBaercst 20 TeMHBIX OJIOC Ha 3kpaHe. [{nnHa BoiHbEl 700HM.

Ha MBUIBHYIO TUICHKY Majaer OeJblii CBET MOJ YIiIoM 45" k MIOBEpXHOCTH IUIeHKU. [Ipyn Kakol TOJILMHE IJIEHKU
OTpaXXeHHbIE JIy4l OYAyT OKpalleHbl B )kenThii et (A = 600HM)? [Tokaszarens mpenomieHus: MbUTBHOW Boabsl n = 1,33.
Jlunza u3 kpona (n = 1,5) nexur Ha mactuHke u3 ¢aunta (n = 1,7). IIpocnoiika Mexay JMH30H U TUIACTHHKOW
3amoJHeHa cepoyriepoaoM (n = 1,63). Haifti paguychl epBBIX MSATH CBETIIBIX M TEMHBIX KoJiell HbI0TOHa B OTpakeHHOM
ceere. Paanyc nun3zel 40 oM, yirHa BOJIHBI cBeta 600 HM
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B omeite ¢ 3epkamamu @DpeHens pacCTOSHHE MEXKAY MHUMBIMH H300paKCHHUSMH HCTOYHUKA CBeTa paBHO 0,5MM,
paccTosiHue 10 9KpaHa SM. B 3erieHOM cBeTe Moydmsiuch MHTEp(EPEeHIIMOHHBIE MOJIOCHI HA PACCTOSIHUU SMM Jpyr OT
npyra. Haiite [uimHy BOJTHBI 3€IEHOTO CBETA.

PaccTosiHue OT BOJIHOBOI NMOBEPXHOCTH A0 SKpaHa PaBHO 1M. BRMHCIUTH pamuychl HMEepBBIX NMATH 30H DpeHens s
IIOCKOM BOJIHBI JUIMHOM 0, SMKM.

Tpebyercss pa3pemuTh JBE CHEKTPalbHBIC JHHUU C JIMHAMH BOJH 760HM u 761HM C TOMOMNIBIO TUPPAKITUOHHON
pemeTky uHOM 1,5¢M 1 meprogom S0MkM. OnpeienuTh HAMMEHBIITHH MOPSA0K CIIEKTPa, B KOTOPOM 3TO BO3MOJKHO.
AHanuzatop B 2 pa3a yMEHbIIA€T UHTEHCUBHOCTb CBETA, NMPUXOSAIIEr0O K HEMY OT mnoiisipuzaropa. OnpeaenuTsb yroi
MEX]Ty TUIOCKOCTSAIMH IOJIIPU3aTOpa U aHATIU3aTOPA, €CIIM MOTEPh CBETa B aHAJIM3aTOPE HeT.

[Ipu HOpMAaTFHOM IMAJICHWHU CBETa Ha PEIIETKY UTHHOM 2cM Ha 3KpaHe MOJTyIeHO HECKOIBKO CIeKTpoB. KpacHas muHUS
(630HM) B CIIEKTpE TPETHEro MOPSIKA BH/HA 10/ yriioM 20  OTHOCHTEIBHO HAMPABICHNUS NaJAIOMIEro Ha PELIETKY CBETA.
Haiitu: 1) nocTosiHHYIO pemeTky; 2) pa3pelaronyto criocoOHOCTb PEIIETKH B CIIEKTPE TPETHETO MOPSIIKA.
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UeMy paBHsIeTCs IIMHA dIEKTPOMArHUTHOM BOJIHBL B cpefie ¢ € = 1.5 u 1 = 1, ecnu B Bakyyme oHa paBHa 2 M?

[Tockas anmeKkTpoMarHuTHas BOJIHA TPH HOPMAJIbHOM MaIeHUH Ha AUAIEKTpUK (€=2.7; u=1) cozmaet masmenue 830 nlla.
Yemy paBHSETCS HHTEHCUBHOCTD MPOIIE/IIIEH BOIHBI?

Ha myTy myuka cBeTa MOCTaBJIeHa CTEK/ISHHAS IIACTHHKA TOIIMHON 1 MM Tak, 4To yroi manenus jtyda 30 . Ha ckonbko
M3MEHUTCS ONITHYECKas JUTMHA IIyTH CBETOBOTO Iyuka. [lokazarens npenomieHus cTexna 1.5.

B o4eHp TOHKOH KIMHOBHIHOH IUIACTHHKE B OTPAKEHHOM CBETE HAOIIONAIOT MHTEP(PEPEHIIMOHHEIE MTOJIOCH. PaccTo siHre
MEXITy COCEIHUMH TEeMHBIMH Tojocamu SMM. 3Has A = 580HM U mokaszaTenb mpeioMiieHus n = 1,5, ompenenuTs yroa
MEXAY IPaHsIMH IUTACTHHKY.

Haiitu paccrosiaue mexay 20 u 21 cBeTipiMu KoJbIllaMu HeloTOHA, €clii paccTosiHUE MEXTy 2 ¥ 3 paBHO 1MM, a KoJIbla
HaOJII0AI0TCSI B OTPaXKEHHOM CBETE.

B omnbite IOHra Ha myTH 0THOTO M3 MHTEPPEPUPYIOIIUX JIyYel MOMEIAIach TOHKAs CTEKJISTHHAS TUIACTUHKA, BCIICACTBHE
Yero IEeHTPaJbHas CBETJas I10JI0CAa CMelalach B IIOJIOKEHHE, NEepBOHAYAIBHO 3aHATOE ISATOM CBETIION moJsiocol (He
cunTas LeHTpainbHON). Jlyu majaer Ha IIaCTUHKY nepneHauKyisipHo. [TokaszaTens npenomiieHus mwactuiky 1,5. JlnuHa
BostHBI 600HM. KakoBa TommiHa rmracTHHKH?

Omnpenenurts paccTOSHUE OT TOYEYHOTO MCTOYHHUKA JI0 SKPaHa, €CIM AUCK TUaMETPOM 1CM, YCTaHOBIJICHHBIH IOCPEIUHE
MEKAY HCTOYHUKOM U 3KPAHOM 3aKpPbIBAET TOJBKO LEHTPabHY0 30Hy Dpenens. J[nnHa BoIHEI nCTOYHKKA (,0MKM.
Omnpenenuts yroa Audpakiiuy, COOTBETCTBYIOMINH BTOPOMY TIIaBHOMY MAaKCUMYMY IPH MaJIeHUH MOHOXPOMAaTHYECKOTO
CcBeTa ¢ JTMHOH BOIHBI 600HM Ha TU(PAKIMOHHYIO PElIeTKy ¢ neproaoM 10MkM mox yriaom 30°,

[peenbHBIil YroJ MONHOT0 BHYTPEHHETO OTPAXCHHS CBETA HA MPAHHIIEC KIIKOCTH C BO3LYXOM paBeH 43° . Onpenenurhb
yron bprocrepa s nageHus ayda cBeTa U3 BO3AyXa Ha IIOBEPXHOCTH ITOH )KHUIKOCTH.

[IupuHa npo3pavyHOro M HENMPO3PaYHOTO YYACTKOB IU(PPAKIMOHHON pelIeTKH B TsITh pa3 OOJbIIC JUTHHBI BOJIHBI
najaroniero cgera. OnpenenuTsb Yribl, COOTBETCTBYIOIINE TPEM HAOIIOJaEMBIM MAaKCUMYyMaM.
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DJIeKTpOMAarHuTHAs BOJHA JBIKETCS BIOJIH och X. PazHOCTh (a3 MexIy ToukaMu X1;=2.5 M U X,=3.6 M paBHseTcsa 540°.
YeMy paBHsIETCS JUTMHA BOJIHBI?

[T10THOCTB TOTOKA PHEPTHH HIEKTPOMATHUTHON BOJIHBI IIPU PACIIPOCTPAHEHUH €€ B BAKYyyMe COCTaBISIET 1,34 Jix/(m%c).
Haiftn uMmynsc, mepeHOCHMbIi BOJHON yepe3 miomanky 1 cM? 3a Bpemst 10 mun. OtBer B mH-c okpyrnuTh A0 OBYX
3HaYanux mudp.

ITpu ocBemienun 3epkan OpeHenst ceetoM A = 486HM Ha 3KpaHe, OTCTOSIIEM Ha 2M OT JIMHUM TEPECcedeHUs 3epKal,
HaOJII01aI0T MHTEP(EPEHIIMOHHBIE MOJIOCHI, IIMPUHA KOTOPBIX 1MM. McTOUHMK cBeTa HaXoauTcesl Ha paccTostHUU 10cM oT
JUHUHY TiepecedeHns 3epkai Openens. OnpenenuTs yroia Mexay 3epkanamu. OTBET AaTh B MUHYTaX.

Ha ToHKMH CTEKNISHHBIA KIMH TajJaeT HopMajdbHO cBeT A = 600HM. PaccrosHue MexXIy COCETHUMHU
MHTEP()EPEeHINOHHBIMH T0J0CaMi B oTpaxkeHHOM cBere 0,4MM. OmnpenenuTs yrosl MexIy HOBEPXHOCTSIMH KIIHMHA.
IToxa3zaTens npenoMiuenus crexna 1,6.

B otpaxxennom cBere (A = 450HM) pagMyc TpPETHEro CBETJIOTO Kojbla okasaics paseH 1,06mm. Ilocie 3ameHsl
CBETO(HIIBTPA Ha KPACHBIN paliyc MATOrO KOJblia cTall paBeH 1,77mMM. HaliTi paguyc KpHBHU3HBI JIMH3BI M JUTMHY BOJIHBI
KpacHOTO CBETa.

B ompite ¢ 3epkanamu @peHenst paccTosiHUE MEXy MHUMBIMH N300paKeHUIMH UCTOYHUKA cBeTa 0,5MM, paccTosiHuE OT
HUX 10 3kpaHa 3m. nuHa BonmHB! 0,6MKM. OTIpeIeNnuTh pacCTOSHIE MEXKIY COCCTHIMHA MaKCUMYMaMH.

ToueyHslif UICTOYHHK MOHOXPOMATHYECKOI'O CBETa C JIMHOM BOJHBI 0,5MKM HaXOJHMTCS Ha PACCTOSHUM 4M OT dKpaHa.
ITocpennHe Mexay HMMH yCTaHOBJIEHAa auadparma C KpyribeiM oTBepcTueM. OmnpenesnuTs MUHHUMAIbHBIA paguyc
OTBEPCTHS, €CJIM B IEHTPE 3KpaHa HAXOIUTCS TEMHOE KOJIBIIO.

Bensiii cBer ¢ rpanuiamu BuauMoctd oT 400uM mo 780HM magaeT Ha IUGPAKIIMOHHYIO PEIICTKY, comepxairyo 500
mTpruxoB Ha IMm. OnpenenuTs NIMPUHY CHEKTpa IEPBOTO MOPSIIKA, €CIH PACCTOSHHE JI0 9KpaHa OT PEUIETKH C JIMH30H
paBHO 3M.

ToApH3aTOp ¥ AHATH3ATOP YCTAHOBIIEHBI TAK, YTO YION MEKIY ILIOCKOCTSAME MPOIycKaHus paeH 60 . ONpeIeuTh BO
CKOJIBKO pa3 YMCHBIIUTCA NHTCHCUBHOCTh €CTCCTBECHHOI'O CBETA IMPU MPOXOKIACHUU YE€EPE3 HUX, €CIIU MMOTEPU COCTABIIAIOT
5% B KaXKIOM.
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Bbrunciants panuycel nepBbIX maTH 30H DpeHens s ciaydasi miockoi BoaHbl (A = 500HM). PaccrosiHue oT BOJHOBOM
MOBEPXHOCTH JI0 TOYKH HAOIIOICHUS paBHO 1 M.
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DJeKTpOMarHuTHas BOJHA JBHKeTcs B cpeje ¢ €= 1.3 u pw=1 B Hanpasaenun N =(0.32, -0.51, 0.80). Ammutyna

CBETOBOr0 BekTopa BOsHBI paHa E =(1.5, 2.2, 0.8) B/M. UeMy paBHSETCS aMIUIMTyJa BEKTOPA HAINPSKEHHOCTH
MarHuTHOTro mnosns?

[Tnockast anekTpoMarHuTHast BOJIHA IPH HOPMAJIBHOM TIaZIEHUH Ha JUAJIEKTpUK (€=2.7; u=1) cozmaer masnenue 830 nlla.
Uemy paBHsIETCS UHTEHCUBHOCTH OTPaYKEHHON BOJIHBI?

PaccrostHue ot meneit mo skpaHa B ombiTe IOHra pasno 1,5M. OmpenennTh paccTOSIHUE MEXKIY IIEISAMH, €CIH Ha
pacctossHuM 1cM Ha dKpaHe yKiaasiBaeTcs 24 TeMHbIe MoJockl. JlmHa BoHbl cBeta 600HM.

Ceer mmHOW BomHB 550 HM Tamaer HOPMAlbHO Ha TIOBEPXHOCTh CTEKIIHHOTO KIWHA. B OTpakeHHOM CcBeTe
HaOoaloTess WHTep(EepEeHIIMOHHBIE TOJIOCKI, paccTosHue Mexnay kotopbiMu 0,24 mm. Ompenenuts yrosn KiuHa B
YIJIOBBIX CEKYHIAX.

Omnpenenuts paccrossHue Mexay 10 u 12 cBerasiMu koabliaMy HeI0TOHA B IPOXOAAIIEM CBETE, €CIIHU PACCTOSIHUE MEXTY
5 u 15 TeMHBIMH KOJbLIaMHU PaBHO 2MM.

Ha crexisiHHBIN KIMH HagacT HOpMalbHO mydok cBera (A = 582HM). Yron kinuna paBeH 20”'. Kakoe 4mMcio TeMHBIX
MHTEP(EPEHINOHHBIX T0JIOC TIPUXOAUTCS Ha ANHMILY AMHHBI KnruHa? [Tokazarens mpenomiieHus crekna 1,5.

Ha mgmnadparmy c xpyriisiM oTBepcTHeM auaMeTpoM 1,96MM najgaeT HOpMalbHO MOHOXPOMATHUYECKHUH CBET C JJIMHOW
BosiHbl 0,6MkM. [Ipu kakoM HauOOJBLIEM pAcCTOSHMM MEXIy IuadparMoil W dKpaHOM B LeHTpe AU(PaKIHOHHOI
KapTHHBI Oy/IeT TEMHOE IISITHO?

IIpu ocBemennn aUQPaKIUOHHOM pemeTkn OeJbIM CBETOM CHEKTPbl BTOPOTO M TPEThEro MHOPSJIKOB YacTHYHO
MEepeKpBIBAIOT Apyr aApyra. OmpenenuTs IUIMHY BOJHBI B CIIEKTPE BTOPOTO MOpSAKa, KOTOpas HakIagblBaeTcs Ha
(hM0JIETOBYIO JIMHUIO C JUIMHO BOJHBI 0,4MKM B CLIEKTPE TPETHETO MOPsIIIKA.

Omnpenenuts yroa MOJHOW MOJSIPU3AINY MPH OTPAKEHUH CBETA OT CTEKJA, MOKA3aTelb MPETOMIICHUS KOTOPOTO paBeH
1,57.

Mexny TO4e4HBIM UCTOYHHKOM cBeTa (0,5MKM) M 3KpaHOM HOMECTHIM AuadparMy ¢ KpyrJIbIM OTBEPCTHEM paanyca
IMM. PaccrostHust oT amadparmbl 10 HCTOYHHMKAa M DKpaHa paBHBI COOTBeTCTBeHHO IM m 2m. Kak wn3menntcs
OCBEILIEHHOCTh SKpaHa B TOUKeE, JIeXKAIlel IPOTHB LIEHTPa OTBEPCTHS, eciu auadparmy yopars?
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B cpene ¢ |1 =1 anexTpomarHuTHas BojiHa ¢ yactoTod 3 MI't umeer mmuny 60 M. Uemy paBHsIETCS AUIIEKTpUUECKAs
MIPOHUIIAEMOCTH CPeIbI?

[Tnockast anekTpoMarHuTHas BOJIHA PH HOPMAJILHOM TTaJIeHUH Ha JTUAJIeKTpuK (€=2.7; u=1) coznaer nasnenue 830 nlla.
Yemy paBHSACTCS MHTCHCUBHOCTD I Ia0IIEH BOJIHBI?

Kak m3menunTcs muprHa nHTepdepeHIIHoHHBIX ojioc B onbITe FOHTa, ecnu 3enensnii (540HM) cBeTOQUIBTP 3aMEHHUTH Ha
KpacHEIH (650HM).

Ha Mbutbayfo (n = 1,46) mieHky magaer ceT mox yriaom 45 . TIpy KaKkoii HauMeHbIIEH TOIIIHHE IUICHKA Oy/IeT Ka3aThes
cuneit (A =400HM), eciii HaOJIFOJICHUE BEJIETCS B OTPaKEHHOM CBeTe?

B ycranoBke mis HaOmoaenust koner; HeloToHa cBeT ¢ [utMHOM BosiHBI 0.5 MKM HajaeT HOpMalIbHO Ha IIOCKOBBIITYKITYIO
JUH3Y ¢ pagnycoM KpuBHU3HBEI 0.4 M, MOJIOKEHHYIO BBIIIYKJION CTOPOHON Ha BOTHYTYIO IOBEPXHOCThH IJIOCKOBOTHYTOM
JIMH3BI C paiiycoM KpuBH3HBI | M. OnpenenuTs paanyc 3-ro CBETIIOro KOJIbIla B OTPaKEHHOM CBETE.

VYcraHoBka Juisi mosrydeHust kosierl HbroToHa ocBemiaeTcss MOHOXpOMAaTHYecKHMM cBeToM. HaOmronenue Besmercs B
OTPaXEHHOM CBeTe. Paaiychbl IByX COCETHUX TEMHBIX KOJIEI] paBHBI COOTBETCTBEHHO 4MM U 4,38MM. Pannyc KpuBU3HBI
JMH3bI paBeH 6,4M. HaiiTn nopsiakoBble HOMEpa KOJIeIl U JUITMHY BOJIHBI ITaal0IIEero CBeTa.

Haiitu yriel, B HampaBieHUM KOTOPHIX OyayT HaOIIOAaTHCSI MHHHMYMBI CBETA, €CIM Ha IIENb IMIUPUHOM 2MKM MajaeT
HOPMaJIbHO MOHOXPOMATHUYECKUN CBET C JJIMHOU BOJIHBI S89HM.

Hudpakiponnas pemerka, conepxkamas 400 mTpuxoB Ha 1MM, OCBeIIaeTCsi MOHOXPOMATHYECKUM CBETOM C JJIHMHOW
BosHbl 0,6MkM. Halitm obmee umcino nudpakIMOHHBIX MAKCHMYMOB, KOTOPBIE AAeT pEIIeTKa W yros An(pakiuu
MOCJIEIHEr0 MaKCUMyMa.

JIya cBera mpoOXOZUT dUepe3 KHUAKOCTb, HAJIUTYIO B CTCKISHHBIM COCyH, W OTpaxaeTca OT aHA. OTpakeHHbIH JIyd
TOJIHOCTBIO TONIAPU30BAH MpPH MAJCHHH €ro Ha IHO cocyla mox yrmoM 42°37. HaiiTh mokasaTelb MperoMIICHHS
JKUJIKOCTH, €CIIM TIOKa3aTeNb IpeIOMIICHHS cTekna 1,5.

JudpakiyonHas kapTHHA HaOdrOqaeTcs Ha PacCTOSHUM 4M OT TOYEYHOTO MCTOYHMKA MOHOXPOMAaTHYECKOTO CBETa C
mumHO# BoHEI 500HM. [locpenyHe MeXay 3KpaHOM M MCTOYHHKOM TIOMEIeHa TuadparMa ¢ KpyriasiM oTBepctueM. [lpu
KaKOM HaMMEHBIIIEM paJiilyce OTBEPCTHS LIEHTP dKpaHa OyneT Hanboee TEMHBIM?
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DJIeKTPOMArHUTHAS BOJIHA ABMKeTCs B cpefie ¢ € = 1.3 u p =1 B nanpasnenun N=(0.32, -0.51, 0.80). MakcumaibHoe

3HaYeHMe BEKTOPA HANPSKEHHOCTH 3JIEKTPHYECKOro moJist BosHbl paHo E =(1.5, 2.2, 0.8) B/M. Haiitn MakcumabHOE
3HaYeHUE IPOSKIUH BEKTOPA HAIPSDKEHHOCTH MarHUTHOTO TOJIS Ha OCh X?
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[Tnockast sneKTpoMarHUTHasE BOJIHA IPH HOPMAaJbHOM I1aJICHUM TOJHOCTBIO IIOTJIONIAETCSI MOBEPXHOCThIO Tena. [Ipm
kakux 3HaueHusix Eq u Hy naBnenue Ha mosepxHocth coctaBut 830 nlla?

Omnpenenuts pacCTOSHUE MEXAY HEHTPaIbHOW W MATON CBETJIBIMU HOJIOCAMH, €CIIH YroJl MeXAy 3epkarnamu Dpenens
20'. HNnuna Bonubl 600HM. McrouHuk HaxoauTcs Ha paccrosHur 20CM OT JHHUHM TIEPECEUCHHUs] 3epKai, KOTopas
HaXOJIMTCSI HA PACCTOSHUU 2M OT dKpaHa.

MpbulbHas MIIEHKA, PAcloJIOKEHHAs BEPTUKAIbHO, 00pa3yeT KIIMH BCIEICTBUE CTeKaHus xuikoctd. Ilpm HabmogeHnn
MHTEp(EPEHIIMOHHBIX TI0JIOC B OTPAXKEHHOM CBeTe PTYTHOH ayru (A = 546,1HM) OKa3anoch, YTO PACCTOSIHUE MEXKIY
MATHIO TTOJI0CaMu paBHO 2cM. Haiitu yron knmHa. [TokazaTens npenoMieHns MBUIBHOM BoabI n = 1,33.

[Tnocko BeIMyKIast CTEKISIHHAS JIMH3a CONPUKACACTCsl CO CTEKJITHHOM IUIacTUHKOM. Panmyc kpuBH3HBI JIHMH3BI R, uimHa
BOJIHBI cBeTa A. Haiftn mmpuHy konbia HeioToHa Ar B 3aBUCHMOCTH OT €ro pajguyca B 0071acTH Ar << r W IIOCTPOHUTh
rpaduk.

YcraHoBKa /IS 1OJTydeHHs KoJiell HploToHa B OTpa)KeHHOM CBETE OCBEIAETCsl MOHOXPOMATHYECKUM CBETOM A = 500HM,
MaJA0IKUM HOpMabHO. IIpocTpancTBO MEXy JIMH30M U CTEKJISHHOM IUIACTUHKOW 3amojiHeHo Boxoi. HalTtu tommuny
CJIOSI BOABI MEXIY JIMH30H M CTCKJITHHOM IIACTHHKOW B TOM MeCTe, IJe HaOII0aeTcss TPEeThe CBETJIOE KOJIBLO.
IToxa3zatens npenomiuenus Boasl 1.33, crekna 1.5.

Haiitn mmpnny n300pa’keHns ey Ha SKpaHe, YAAIEHHOM OT IIeJIu Ha 1M, ecin cBeT ¢ JiiHON BoyiHBI 0,5MKM manaer
Ha menb mwupuHoi 20MkM. 1upuHOoi M300paXkeHus! e CYMTATh PAcCTOSIHUE MEXY NMEPBbIMU AU(PaKIHOHHBIMU
MHHAMYMaMH 110 00€ CTOPOHBI OT IJIABHOTO MaKCHMyMa.

Ha mudpaknuonnyro pemerky coxaepxamtyto 200 mTpuxoB Ha 1MM, magaeT HOPMaJbHO MOHOXPOMATHYECKHH CBET C
JuHOM BOJHBI 0,6MKM. OTipeenTh MaKCUMYM HanOOJIBIIIEr0 MOPSAKA U YUCIO0 MAaKCHMYMOB.

ITon KakuM yrioM K TOpU30HTY JOJDKHO Haxonutcsi CoJHIIE, YTOOBI €ro JIydd, OTpaXCHHBIC OT ITOBEPXHOCTH 03epa,
6bu1H OB1 HanboJIee TONMHO nossipu3oBaHHBIME? [Tokas3arens mpenomienus Boast 1,33.

JudpakoHHas peleTKka, OCBEIIEHHAas HOPMAIBbHO IaJalolIMM MOHOXPOMATHYECKUM CBETOM, OTKJIOHSET CIIEKTD
BTOPOT0 Nopsifika Ha yroi 14 . Ha kakoii yroy OTKIOHSET OHA CIIEKTP TPETHEro HOPsIKa?
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B cpene c € = 1.7 u pu = | pacpocTpaHseTcs II0CKast JMEKTPOMarHuTHast BojHa. UeMy paBHAETCS HHTEHCUBHOCTD BOJIHBI
(cpemHee mo BpeMEHM 3HAuCHHE MOXYyNs BekTopa YMoBa-lIIoHHTHMHra), eclii aMIUIUTyAa BEKTOpa HANpPSKEHHOCTU
ANIEKTPUUYECKOTO I10JIs1 BOJIHBI paBHa 10 B/m?

MHTEHCUBHOCTD 3JIEKTPOMAarHUTHOM BOJIHBI IIPU PAcCHpOCTPAHEHUU €€ B BaKyyMe COCTaBJISET 1,34~Z[>1</(M2-c). Haiitu
JIaBJICHUE BOJIHBI Ha MOBEPXHOCTh ¢ Koad¢uumenrom otpaxenus 40%. Orer B HIla OKpyrMTh 70 IBYX 3HAYalIuXx
dp.

[Tockas cBeToBas BOJIHA MajaeT Ha 3epkasa PpeHens, yrojd MexIy KoTopeiMu 2'. OmnpenenuTs IJIUHY BOJHBI CBETA,
€CIIM MIMpHUHA HHTEp(EPEHIMOHHOH MoJI0CH! Ha 3kpaHe 0,55 M.

Haiitn makcumanbHyt0 TommuHy mieHkn (n=1,33), npu koTopo#t cBer (A = 0,64 MKM) WCHBITHIBACT MaKCHMAJbHBIC
oTpaeHus, a cBet ¢ A = 0,4 MKM He OTpakaeTcsi coBceM. YToiI majenus ceera 30 .

[T1ocko-BhIMyKJIass CTEKJISHHAs JIMH3a CONpPHKAcaeTCsl CO CTEKISHHOM IUIacCTHHOH. B oTpakeHHOM cBeTe paanyc
HEKOTOPOTO TEMHOTO Kojbla 2,5 mM. HaGmoast 3a STUM KOJIBIIOM, JIMH3Y OTOJABHUHYIIM Ha 5 MKM OT ITacTUHKU. Kakum
ctan paauyc konbna? Pagmyc mua3st 40 cM.

Ha crexnsHHBIN KIWMH mMamaeT HOpMaidbHO My4dok cBera (A = 600HM). Yrom kimmHa paBeH 20'. Kakoe 4mcio TeMHBIX
MHTEp(EPEHIMOHHBIX TI0JIOC IPUXOANTCS Ha eAWHUILY JIMHBI KinHa? [Toka3arens npenomieHus crexia 1,5.

Ha mens mmpusO# 3,6 MKM MagaeT MmapajulelbHBIM IMydOK cBeTa ¢ AIuHON BOiHEI 0,6 MkM. OmpenenuTs yroi
HaOJIOAEHHS TPETHEro TUPPaKINOHHOTO MUHUMYMa.

CKOJIbKO HITPUXOB Ha 1 MM coAepHUT Au(PAKIMOHHAS PELIEeTKa, €CIIM IPU HAOII0JCHUH B MOHOXPOMATHYECKOM CBETE C
JUTHHOI BOIHBI 0,6 MKM MaKCHMYM IATOTO TOPSAIKA OTKIOHEH OT IEHTPATLHOr0 MaKCHMyMa Ha yroi 18°?

TIpeenbHbIil yrol TOJTHOTO BHYTPEHHEI0 OTPaKEHHs I HEKOTOPOTO BellecTBa paBeH 45 . OIpeeuTh Yrol HONHOH
MOJIIPU3ALIMH TIPH OTPAXKEHHUH VIS JAHHOTO BEIECTBA.

Ha rpaHp KpHCTaUIa KAMEHHO COJH O] YIIIOM CKoJbxkerns 31 3’ majaer napauienbHbIi yd0K PEeHTIEHOBCKHX Jydeit
¢ mnuHo# BomHEI 0,147 HM. OTIpenenuTh PacCTOSHIE MEXIY aTOMHBIMH IUIOCKOCTSMH B KPHCTaJLIE, €CJIU TIPH 3TOM YTJIE
CKOJIbKEHHUS HaOronaeTcst U(pakMOHHbII MAaKCHMYM BTOPOTO MOPSIIKA.
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DJIeKTPOMAarHuTHas BOJHA JBMKETCs B cpene ¢ € = 1.3 u u =1 B manpasnenun N=(0.32, -0.51, 0.80). MakcumanbHoe

3HaYeHME BEKTOPA HANPSKEHHOCTH 3JIEKTPHYECKOTo MoJjisi BojiHbl pasHo E =(1.5, 2.2, 0.8) B/M. Haiitn MakcumabHOe
3HAUCHUE NPOSKIUH BEKTOPA HAIPSDKEHHOCTH MarHUTHOTO OJIs HA OCh Y?

B cpene ¢ €=4 u p=1 pacnpocTpaHsieTcd IUIOCKass 3JEKTPOMArHUTHAs BOJHA. AMIUIMTyJa HamnpsHKEHHOCTH
anekTprdeckoro moist BoaHbl 100 B/M. Onpenenuts 3HEPryio, MePeHOCHMYIO BOJTHOM depe3 Iuromanky 1 cM? 3a BpeMs
10 mun. Cunrars t >> T, rue T - nepuon BosiHbl. OtBeT B CH OKPYIIIUTH 10 AECSTHIX.

Haiitn anuHy BONHBEL, €ciii B ycTaHOBKE ombiTa FOHTra paccTosiHHE OT IEpPBOTO MAaKCHMyMa /0 ICHTPAIbHON MOJOCHI
paBHo 0,05cM. PaccrosHue mexay mensamu 0,5¢M, paccTosIHAE 10 SKpaHa SM.

Mexay AByMS CTEKISIHHBIMH IJIACTHHAMHM IMOJIOXKFIUIM POBOJIOYKY MapajuIeIbHO JIUHUHN COTPHUKOCHOBEHHUS IUIACTHHOK.
JnHa nomyduBmierocs knuHa 76MMm. B oTpaxkeHHOM cBere AnuHON BonHBI S00HM Ha MOBEPXHOCTU KIMHA BHUIHBI
MIOJIOCHI, PACCTOSIHUE MEX Ty KOTopbIMH 0,2MM. OnipeienuTh JuaMeTp MPOBOJIOYKH.
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Bo ckonbko pa3 Bozpacter pamuyc k-toro TemHoro xoisbiia HpioTOHa B OTpa)KEHHOM CBETE, €CIM JUIMHY BOJIHBI CBETa
YBEIUYUTS B 1,5 paza.

JIBOSIKOBBINTYKJIasi HECUMMETPUYHAs! JIMH3a OJHOW M3 MOBEPXHOCTEH JIGKHUT HA CTEKJITHHOM IUTacTHHKE. B mpoxomsmem
cere paauyc 10-ro TeMHOro kousiblia paBeH 1MM. Eciin nmuH3Y nepeBepHYTh Ha JPYrylo CTOPOHY, TO PajJnyC dTOTO JKe
Kosblia paBeH 2MM. OmpenenuTs GOKyCHOE paccTOsSHHUE 3TOH JIMH3BL. J[mrHa BOHBI S89HM, mOKa3aTenb MpeIoMIICHUS
JIMH3HI 1,5.

JudpakimonHas pemrerka, coaepxaias 100 mrpuxoB Ha 1MM, OCBelIaeTCsi HOPMAIbHO MOHOXPOMAaTHYECKUM CBETOM.
OnpenenuTs JIUHY BOJIHBI CBETA, €CIH YroJl MEeX/y MaKCHMyMaMH TPETHEro MOPSAKa COCTABIISIET 20",

Beruncnants pagnyc nsaToit 30861 OpeHenst I MIIOCKOTO BOJIHOBOTO (PPOHTA, €CIIM JUIMHA BOJIHBI paBHa 0,5MKM U 3KpaH
HaXOJIUTCSI HA PACCTOSHUU 1M OT ()pOHTA BOJIHEL.

Omnpenenuts yroia MeXAy IJIaBHBIMH IUTOCKOCTSIMH TOJIIPU3aTOpa W aHAIN3aTOpa, €CIM WHTEHCHBHOCTH IPOIMICAIIETO
CBETa YMEHBIINWIACH B YETHIPE pasa.

Ha mens mmpunoii 0,1MM magaeT HOPMaIbHO MOHOXPOMATHYECKUH CBET C JUTMHOH BOMHBI 0,5MKM. 3a MIenbio moMenieHa
coOuparoias JInH3a, B POKAILHOM MIIOCKOCTH KOTOPOH HaxoaAnTcs 3kpaH. Uto Oyzner HaOmoaaThCst Ha 9KpaHe, €CH yroul
JIu(pakiuu paseH: 1) 17°7; 2) 432
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DJIeKTPOMarHuTHas BoJIHA JBIKeTCs B cpejie ¢ € = 1.3 u w =1 B Hanpasnenun N =(0.32, -0.51, 0.80). MakcumaibHoe

3HaYEHHE BEKTOPA HANPSHKEHHOCTH 3JIEKTPHYECKOTO moJist BosHbl paHo E =(1.5, 2.2, 0.8) B/M. Haiitn MakcumanbHOe
3Ha4YeHHEe MPOEKIMH BEKTOPa HANPSHKEHHOCTH MarHUTHOTO TOJIst Ha 0Ch Z?

[I0THOCTH TIOTOKA HEPTrHUHM 3JIEKTPOMArHUTHOW BOJHBI IPU PACHpOCTPaHEHHUHN ee B Bakyyme cocrtaBiser [,34-10°
% Tlx/(M*c). HaifT aMIUIHTY/Ty HATPSUKEHHOCTH SIEKTPHUIECKOro o, OTeeT B MB/M OKpYTIIHTh 10 JECATHIX.
Omnpenenuts MOKa3aTelb NMPEIOMIICHNS BEIECTBA 3alOJIHIIONIETO TPYOKY IJIMHOM 2 CM, CTOSIIYIO Ha IyTH OJHOTO W3
mydeit B ombite FOHTa. B mpucyrctBum TpyOku kapTuHa cMecTmiiach Ha 20 nosoc. HabmroieHnst BeyTcs B )KEITOM CBETE
(A =500 um). INokaszarens npenomiIeHus Bo3ayxa n = 1,000276.

ITy4oxk cBera (A = 582HM) nmajaet NEPIEHANKYISIPHO K MOBEPXHOCTH CTEKISIHHOTO KiiHa. Yrou kiuna 20", Kakoe uucio
TEMHBIX HHTEeP(EPEHIIMOHHBIX TI0JIOC IPUXOJUTCS Ha eANHUIY AIUHBI KinHa? [Toka3arens npenomiieHns crekiaa n = 1,5.
Haiitu paccrosiaue mexay 20 1 25 cBeTasiMu KodbllamMu HberoToHa, eciu pacctosinue mexay 3 u 4 pasHo 1,2mm. Konbiia
HaOJIOAI0TCSI B OTPaKEHHOM CBETE.

Ha mrenky tommmHoii 400HM magaer Gensiii cBer mox yrimom 30 . TTokasatens mpenomenns mieHkn 1,3. CBeT Kakoi
JUIMHBI OY/IeT MaKCUMAJIBHO YCHJIEH TP IPOXOXKICHUH TUIEHKH.

TouedHBI HCTOYHHK CBETa C AIMHOM BOJMHEI 0,5MKM U Auadparma ¢ KPyrisIM OTBEPCTHEM AUAMETPOM 2MM HaXOJATCS
Ha paccTossHuH M. OnpenenuTh paccTosHAE OT KpaHa 70 JuadparMbl, €Ciii B TOUKE HAOIIONCHUS HAa 9KpaHE OTKPBITHI
Tpu 30HbI Dpenens.

JudpakiioHHas penieTka OCBEIIEHa HOPMAIbHO MAJAloIUM MOHOXPOMATHYECKMM CBETOM. MakCHMyM BTOpPOTO
TOpSIIKA OTKIOHEH Ha yroit 14 . OnpeaennTh yrol OTKIOHEHHS MAKCHMYMa TPEThero MopsIIKa.

OmnpenenuTs NOKa3aTelb MPETOMIICHUS CTEKIIA, €CIIU TIPU OTPaKEHWH OT HEro CBETa OTPaXKECHHBIH JIyd OyZeT MOJIHOCTHIO
TOJISPU30BAH TIPH YT IpenoMiIeHns 30 .

CKOIBKO IITPHXOB HA | MM JI0/DKHA HMeTh H(BPAKIHOHHAS PElIeTka, 4To0bl yri1y 90  COOTBETCTBOBAT MAKCHMYM IISTOTO
MopsIIKa JUIs CBeTa ¢ ATMHOU BOJHBI S00HM?
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B cpene ¢ muaneKkTpruecKoid MPOHUIIAEMOCThIO 1.6 UTMHA >JIeKTpOMarHUTHOW BOJHBI 660 HM. Uemy OyzmeT paBHATHCS
JUIMHA 3TOM BOJIHBI B CpEJIE C MoKazareneM mnpesomiieHus 1.6?

VIHTEHCHBHOCTH 9/CKTPOMATHHTHOM BONHBI TP PACIPOCTPAHEHMH e¢ B Bakyyme coctasimsier 1,34-10°bx/(m*c). Haiirn
aMITIUTY/y HaNPsHKEHHOCTH MAarHUTHOTO Nostst. OTBET B MKA/M OKPYIJIUTB IO IECATHIX.

Yron mexnay 3epkamamu @Dpenens 12', paccTosHME OT JIMHUHM MEpecedeHHs 3€pKal [0 IIETH W 3KpaHa PpaBHBI
cootBercTBeHHO 10 cM 1 130 cm. [{nuua Bostael cBeta A = 0,55 Mxm. OnpenenuTs MupuHy HHTEPHEPEHITHOHHON TOIOCHI
Y YHUCII0 BO3MOXHBIX MAaKCHMYMOB.

Ha MbIIbHYIO IUICHKY NajaeT cBeT mox yrioM 30 . B oTpakeHHOM cBeTe HaGIIOAal0TC MHTEPDEPEHIIHOHHBIE ONOCHL.
Paccrosinne mexay coceaHumu mnosiocamu paBHO 4 MM. [lokasaTens mpenomseHus mieHkd 1,33. J[nuHa BONHBEI CBETa
600 HM. BBIYMCINTD Yroa MKy TOBEPXHOCTAMY IUIEHKH. OTBET IOJIYYUTh B YIIIOBBIX CEKYHIIAX.

Haiitu pamuyc IIeHTpadbHOrO TEMHOTO ISATHA Kouiell HproToHa, ecnu Mexnay JmH30M (n=1,5) W MIaCTUHKOW HAJIUT
oenzoi (n=1,5). Pagnyc kpuBu3Hb! inu3el 1 M. HabnmroqeHre BeAETCS B OTPKEHHOM CBETE C [UTMHOM BOJIHBI 589 HM.
ITpn xakoif MUHUMAaJILHOW TOJIIMHE TUICHKH MCcYe3aeT HHTePPEPEHIIMOHHA KapTHHA TIPH OCBEIEHUHN €€ CBETOM JUTHHOH
BosIHBI 600 HM, eciy oKa3aTenb MPeIoOMIECHUs MIeHKH 1,57

Pagmyc derBeproii 30HBI @peHens I MJIOCKOTO BOJHOBOTO ()poHTa paBeH 3 MM. OmpenenuTh paanyc IMECTOH 30HBI
Dpenens.

[ocrostHAAs MMPaKIMOHHON PEmIeTKH MHUPHHOH 2,5 cM paBHA 2 MKM. Kakyio pa3HOCT JJIMH BOJH MOXKET Pa3peIInTh
9Ta pelIeTKa B 00JIaCTH KENThIX JIydel, IIMHA BOJIHBI KOTOPHIX 0,6 MKM, B CIIEKTpE BTOPOTO MOpsiIKa?

Haiitu yron mMexmy TJIaBHBIMHU IIFIOCKOCTSAMH IMOJIIPHU3aTOpa U aHAJIM3aTOPa, €CJIM MHTEHCHUBHOCTh €CTECTBEHHOTO CBETa
MOCIIE TIPOXOKACHHUS MX COCTaBMIA BCEro 9% WHTEHCHBHOCTH IAAIOIIEro CBETA M MOTEPH CBETa HA IIOTJIOIICHHE U
OTpa)K€HHE COCTABIIAIOT 8% B KaXXJOM U3 HUX.
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[Ipu ocBemeHUN IUQPPAKIHOHHONH PEIISTKH OENTBIM CBETOM CIIEKTPHI BTOPOTO M TPETHETO MOPSIKOB YaCTHIHO
nepekpbiBaroTcs. Ha Kakyo JIMHY BOJIHBI B CIIEKTPE BTOPOTO MOPsiAKa HakIaasiBacTcs (uosieToBas rpanuiia (400 HM)
CIIEKTpa TPEThero mopsiaka’?
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Kakas makcumanbHasi cuiia JIEHCTBYET Ha MOKOSIICHCS B BaKyyMe DJIEKTPOH CO CTOPOHBI JIEKTPOMArHUTHOW BOJIHBI
MHTEHCHBHOCTBIO 50 B1/M2?

[lnockas 97IeKTpOMArHuTHAs BoiHAa E = 2c0s(6,28 10°t+4,55x)B/M  pacmpoctpamsieTcs B Cpeie, MAarHHTHAS
MIPOHULIAEMOCTb KOTOPOii L = 1. OnpenenuTb HHTEHCUBHOCTD BOJIHBI.

OmnpenenanTts yroj MeXIy 3epkagamu OpeHels, eClid PacCTOSHUE MEXIy HHTePPEPECHIIMOHHBIMH [TOJIOCAMH Ha DKPaHe
ImM. Paccrosinue ot uctouHuka 1o 3epkai 10cM, pacctosiHUe OT 3epKai 10 SkpaHa 4M. /linHa BosiHbI cBeTa A = 486HM.
JIBe CTEKIsSHHBIC TUTACTHHKH 00pa3yroT kimH ¢ yrioMm 30", Ha kakoM pacCTOSHWUU OT JHMHHU COIPHUKOCHOBCHUS
TUTACTHHOK HAOJIONAIOTCS TepBasi M BTOPAas CBETIBIC MOJOCH IPH OCBEIICHHH YCTAaHOBKH cBETOM A = 600HM.
HaOnronenue B OTpaXEHHOM CBETE.

Mexny CTEKISSHHOW IJIaCTUHKOW W JIMH30M HaXOIUTCS >KUAKOCTh. KakoB ee mokazaTesb MNpEeNIoMIICHHS, €CIU
HAOJIO/ICHUE BEJCTCS B OTPKEHHOM cBete JarHO# BoHBI 600HM. [Ipu aTom pamuyc 10-ro TemHoro koisbiia Herotona
paseH 2,1mm. Pagnyc nuH3EI 1M.

YcraHoBKa 1S MOTydeHUs Koiel HRI0TOHa B OTPa)KEHHOM CBETE OCBEIIACTCS MOHOXPOMATHYCCKIM CBETOM, T1aJAFOIIUM
HOpMaibHO. [Tocne Toro, Kak MPOCTPaHCTBO MEXTY JTMH30H M CTEKIISTHHOM TIACTHHKOM 3aMOTHEHO KHUAKOCTHIO PaINYChI
TEMHBIX KOJIell yMEHbIIWINCH B 1,25 pa3za. HaliTu nokaszarenb npenoMieHus ) KUAKOCTH.

Berancnute paguyc mectoil 30HbI PpeHens, ecii paccTOSHHE OT MCTOYHHKA JI0 30HHOW IUIACTHHKU paBHO 98cM, a
paccTosiHEe OT TUIACTHHKH JI0 9KpaHa - 529cMm, AITiHAa BOJHEI - 472HM.

Iepuon mudpakuuonnHoit pemerku paser 0,003mMM. OnpenenuTh HAUMEHBIIECE YUCIIO ITPUXOB PEIICTKH, YTOOBI JBE
cocTaBJisromue ¢ amuHamMu BoiaH 6020M 1 601,4HM MO>KHO OBITIO HAOMIOAATh PA3/IEIbHO B CIIEKTPE TPETHETO MOPSIKA.
Onpenenuts kK03(QUIMEHT TpPETOMIICHUS MPO3PaYHOrO BEIIECTBA, IS KOTOPOTO TPEACTBHBIA Yrojd IOJIHOTO
BHYTPEHHETO OTPAKEHUS PaBEH YTy MOJHON MOJSPU3AIIIH.

JdudpaxnronHas KapTHHA HaONFOaeTCs Ha PACCTOSHHUM | OT TOYEYHOT0 MCTOYHUKA cBeTa ¢ JTuHON BoiHBI 600HM. Ha
paccrostanu 0,51 OT HCTOYHMKA TOMEIICHA KPYTJias HeMmpo3pavHas mperpajaa auamerpoM lem. Yemy paBHO pacctosHuE L,
€CITH TIperpaia 3aKphIBAeT TOJIBKO IEHTpabHYyI0 30Hy Openens?
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EMKOCTB OTKpPBITOrO KoJiebaTenbHOro KoHTypa paBHa 2 MK®, HHAYKTUBHOCTH 3 MKI H, akTHBHOE conpotuBiieHue 1.5 Om.
Uemy paBHAETCS AIMHA BOJIHBI, N3TydaeMasi 3STHM KOHTYpoM?

B cpene ¢ € = 2.3 u pu = 1 pactpocTpaHsieTcs IIIOCKas IEKTPOMarHuTHasA BoJIHA. UeMy paBHACTCS HHTCHCHBHOCTD BOJHBI
(cpemHee TO BpeMEHM 3HAaUYEHHWE MOAYNS BekTopa YMoBa-IloHHTHHTA), eciM aMIUIMTy[a BEKTOpa HaIpsHKEHHOCTH
MarHUTHOTO I0JIsl BOJIHBI paBHA 5 MA/M?

Haiitn mmmay BosHBL, ecii B onbiTe FOHra paccTosiHEE OT NepBOi MHTEPHEPEHIIMOHHON MOJIOCHI 10 LIEHTPATBHONW PaBHO
0,15cm. PaccrosiHue oT 9kpaHa 0 1eneit SMm, paccTosiHue Mexay mwensimu 0,8cM.

MpbulbHas TUICHKA paclojioKeHa BEPTHKAIbHO. PaccTosiHME MEXIy MATHIO 10JIOCAaMH MHTEP(QEPEHINH B OTPaKCHHOM
cBeTe JUIMHOU BOJHBI 546HM paBHO 2cM. Halitu yron kiunHa. ITokasarens npenomnenus 1,33.

Mexay CTeKJITHHBIMHU TUTACTHHKOM ¥ JIMH30H HEeT KOHTaKTa. [Ipu 3ToM panuyc msaToro TeMHOro Kojbra HerotoHa 0,8Mm.
Ecnu nmuH3y npuBecTH B KOHTAKT C IUTACTMHKOH, TO paamyc 3Toro jxe kosbua craner 0,1cm. Hadtu Tommuuny 3a30pa
MEX]Ty TMH30# U TUTaCTUHKOM, ecnu paauyc auH3bl 10cM. Habmogenne Benercs B OTpaKEHHOM CBETE.

PaccrostHue ot meneit 1o skpana B onbite FOHTa paBHO |M. OnpenenuTs paccTOsSHAE MEKIY MIEIIMH, €CIA Ha OTPE3KE
JHOU 1em ykmaasiBaetrcs 10 TeMHBIX ToJioc Ha 3kpane. J{muHa BomaHbl 700HM.

CBeT OT TO4YEYHOr0 MCTOYHMKA MAIacT Ha AuadparMy ¢ OTBEPCTHEM AUaMeTpoM 785MKM. PaccTosiHMEe OT MCTOYHMKA 710
qradparMel S5cM. OnpenennTh MakCUMaIbHOE PacCTOSHHUE JI0 KpaHa OT JuadparMel, €ciy JUIMHA BOJHBEI 69 1HM U Ha
9KpaHe TEMHOE IISTHO.

Ha nudpaknuoHHyl0 pemeTrky C IOCTOSHHOW SMKM IajaeT HOPMaJbHO MOHOXPOMAaTHYECKHH CBET. YTON MEXay
CTIEKTPaMH TECTOTO H JIEBSATOTO MOPSIKOB paBeH § . ONpeienuTh JUTHHY BOJHBL.

JIyd cBeTa MPOXOIUT Yepes KHAKOCTh, HAUTYIO B CTEK/ISHHBINA COCY/I, H TAAeT MO/ YIIoM 28 , TIpH 3TOM OTpakKeHHBbIiT
OT JIHA JIyd MOJIHOCTBIO MOJsipu30BaH. [1o KakuM yriioM JOJDKEH IafaTh Ha JTHO JIyd CBETa, MIYIIUH B 3TOM JKUAKOCTH,
9YTOOBI HACTYIIJIO MOJTHOE BHYTPEHHEE OTpaskeHHe?

Kakoii 10/KHa GbITh IIMPHHA WIEH, YTOOHI TIEPBBIH MUHHMYM HaGmIOfaIcs moj yriom 90 IpH OCBEIIEHHH KPAacHBIM
CBETOM C JUINHOI BOJHBI 760HM?
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KakoBa CKOpOCTH pacrpocTpaHEeHHUs SIEKTPOMArHUTHBIX BOJIH B BOJIE, €CIIM MX JUIMHA M YacTOTa B BO3JyXe PaBHBI 666
HM U 4.51914 I'1, aupnexTprdeckas MpOHUIIAEMOCTh BOIBI Ha yKazaHHOU gactote 1,78. OTBeT math B MM/C U OKPYTIIUTH
70 TIETIBIX.

VIHTEHCHBHOCTB IIEKTPOMATHHTHO BOJIHBI, NI/[AI0NIEH HOPMALHO HA IIOBEPXHOCTH Tena paBHa 2.7 MBT/M2. JlaBieHue
9TO BOJHEI Ha IoBepxHOCTH 12 mlla. Uemy paBHsAeTCS KOAQPUINEHT OTpasKeHISI CBETA.
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Ha nmyru oxgnoro n3 mydeit B ombite FOHra crout tpyOka mmHON 8cMm. Ecnm TpyOKy 3amosiHUTB KUAKOCTBIO, KapTHHA
unrepdepenunn cmemaercs Ha 50 mosoc. HaOmopeHue Benercsi MpH OCBELIEHHWH CBETOM JJIMHOW BOJHBI S89HM.
OmnpenennuTh MOKA3aTeNb MPETOMICHHUS KUAKOCTH, CUUTAs TOKa3aTelh MPEIOMIICHUS BO3ayxa paBHEIM 1,000276.

Ha xnmH HOpMansHO mazmaet cBeT nHOM BoHbEI 582HM. [Tokaszarens mpenomienus kmHa 1,33. Yron kimmnaa 25", Kakoe
YHCIIO0 TEMHBIX MOJIOC MPUXOJUTCS Ha €AUHUILY ATUHBI KIUHA?

KakoBo paccrosaue mexmy 20 m 21 cBernsiMu KoibllamMu HbIOTOHa, €Cli paccTOssHHE MeXIy 2 u 3 paBHO 1Mm?
HaOGmionenue B oTpaKeHHOM CBETE.

Ceer mmuHOil BoiHBI 500HM majaeT HOPMAJIBHO Ha IOBEPXHOCTh CTEKJISHHOTO KJIMHAa. B oTpaxeHHOM cBeTe
HaOmoaa0TCst nHTEp(EpEeHINOHHBIE MTOJOCHI, PACCTOSIHNAE MEX Y KOTopeiMU 0,25MM. OnipenenuTs yroi KINHa.

Ha mienp mmprHONH 7MKM HOpPMA@JIBHO TIaJaeT M3JIydeHHEe ¢ JIMHOM BoiHBI 538HM. Ckoyibko Oyner HaOmomaTbes
TA(PaKIINOHHBIX MAKCUMYMOB, CUNTAas [IEHTPAJIbHBIN?

MakcHMyM KpacHO#l JTHHHHK C JUTHHOH BOJHBEI 0,7MKM B CIIEKTpe BTOPOTO MOpsiaKa BHACH mox yriom 30 . Onpenenuts
MIOCTOSTHHYIO PEIIETKH U YMCIIO IITPUXOB Ha | CM JUTMHBI pelIETKH.

[MapamenbHbli Ny40K CBeTa MNajaeT Ha CQOEPUUYECKYIO KaIUllo BOJBI TaK, YTO KpalHWM JIyd JaeT IOJHOCTHIO
MIOJISIPM30BAaHHBIA  OTPaXXEHHBIN cBeT. OmpenenuTs yroa MexIy MaJalolldM M OTPaXEHHbIM Jydamu. [lokaszarens
npenomieHus Boast 1,33.

Jludpaxuuonsas pemerka cozepxut 1000 meneii. Kakoa ee mmpuna, ecim mox yriaoMm 90  maGmomaercs 5000-i
J00aBOYHBI MUHUMYM AU(PAKIHOHHOM KapTHHBI JJIsl KENTOH JIMHUK HATPUS C JUIMHOM BOJIHBI S90HM.
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OnexktpomaruuTHas BosHa (A=550 MMm) nBmxercst Boosib ocu X. UeMy paBHsieTcst pasHOCTh (a3 3TOil BOJHBI MEXKIY
TOYKaMH X;=25 cM  X,=48 cM? OTBeT IaTh B YyIIOBBIX Ipagycax

[lnockas sneKTpoMarHuTHas BomHa E = 200cos(6,2810%+4,55x)B/M pacmpocTpansercs B Cpeie, MarHHTHas
MIPOHMIIAEMOCTh KoTopod W = 1. OmpemennTs MakcHMajdbHOE 3HAUCHHE IUIOTHOCTH SHEPTHH, MEPEHOCHMOE BOJIHOM.
OtBert B MK}I}K/M3 OKPYIIIUTB 10 AECATHIX.

Omnpenenuts yroi (B MHHYTax) MEXIy 3epkajaMu OpeHes, eclii pacCTOSIHUE MEXy [0JI0OCaMU Ha 3KpaHe PaBHO 3MM.
Paccrositnue ot ucroynuka 110 3epkai 5S0cM, oT 3epkai 10 skpaHa 2,5M. J[iiuHa BoJHBI cBeTa 486HM.

MsupHyI0 TIeHKY (n = 1,33) pacmoyioXwim BEpTHKAIFHO W HAOMIOAAlOT B OTPaKCHHOM CBETE Uepe3 KPacHBIH
cerodunbTp (A = 631HM). PaccrosHue Mexay uHTepdepeHIHOHHBIMH ToocaMu paBHO 3MM. Haiitm paccrosiHue
MEX]Ty TIOJIOCAMHU, €CJIM 3TY K IUICHKY HAOMIOAar0T Yepe3 cuHui cBeToPuibTp (A = 400HM).

JIBOSIKOBBINTYKJIasi HECUMMETPUYHASI JTMH3a OJHOW M3 ITOBEPXHOCTEH JISKUT Ha CTEKISIHHOW IUTaCTHHKE. B oTpaskeHHOM
cBete paauyc 20-ro TEMHOTro Koiblia paBeH 2MM. Ecnu nuH3y nepeBepHyTh Ha IPYTyr0 CTOPOHY, TO Paguyc 3TOrO XKe
Koyibna paBeH 4MM. Ompenennuts (HOKYCHOE pacCTOSTHHE 3TOH JMHH3BL. JnnHa BomHBI S89HM, MOKa3aTeNh MPEIOMICHHS
JmH3k 1,5.

[Tpu xako# TOJNIIUHE TUICHKN HCYe3al0T HHTEeP(EepEHIIMOHHBIE MTOJIOCH TP OCBEIIEHUH €€ CBETOM JUTMHOM BOJIHBI SO0HM.
Iloka3zarens npenomiueHus mieHku 1,3.

[Tnockas ceeroBas BojiHa ¢ aiuHOM 0,5MKM Tajgaer Ha auadparmy ¢ KpyribIM oTBepcTHeM auamerpoM lcm. Onpenenutsb
paccTosHUE OT OTBEPCTHSA IO SKPaHa, ECIM OTBEPCTUE OTKPBIBAET OAHY U BE 30HbI DpeHes.

CKOJIbKO IITPUXOB Ha IMM JUIMHBI UMEET IU(PaKIMOHHAs pEIeTKa, €ClIH 3eJeHas JIMHHUS PTYTH C JUIMHOW BOJIHBI
546,1HM HaGMOIAETCA B CIEKTPE TIEPBOTO TIOPSIIKa o yriaoM 198,

Yron BpiocTepa npy MajeHHH U3 BO3AyXa Ha KPHCTAIT KAMEHHOH coJi paBeH 57 . ONpeenuTh CKOPOCTh CBETa B 3TOM
KpHUCTaIe.

Kako#t MakcMManbHBIM TIOPSAIOK CIIEKTpa MOXET HaOMI0JaThCsl MpU MU(GPaKIMU CBETa ¢ JUIMHOW BOJHBI 750HM Ha
peuietke ¢ nepuogom 30Mkm?
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UeMy paBHsIeTCs AIMHA IEKTPOMArHUTHOM BOJIHBI B cpesie ¢ € = 1.5 u 1 = 1, ecnu B Bakyyme oHa paBHa 2 M?

[Tnockast aneKTpoMarHuTHasl BOJIHA MPH HOPMAJILHOM TTaJIeHHH Ha JTU3JIeKTpuK (€=2.7; u=1) coznaer nasinenue 8§30 nlla.
UeMy paBHsIETCS HHTEHCUBHOCTbD ITPOILEAIICH BOJIHBI?

OmnpenennuTe PacCTOSHUE MEXAY LEHTPOM HHTep(EpEeHIIMOHHONW KapTHHBI M MATOW CBETJION IMOJIOCOM B YCTAHOBKE C
3epkanamu DpeHens, ecnu yroa Mmexay 3epkamamu 20’. PaccTosHue OT 3epkall 10 HCTOYHHMKA M DKpaHa PaBHBI
cooTBeTcTBeHHO 20cM u 2M. [{nmrHa BosHBI S40HM.

Ha xyimH HOpMaJIbHO K €ro MOBEPXHOCTH IajaeT cBeT JUIMHOHM BonHBI 0,6MKkM. Unciio MHTEpEpPEHIIMOHHBIX M0JIOC Ha
1 cm pasno 20. OnpenenuTs yroi KINHA, eCITU MoKa3aTelhb mpeoMileHus kinaa 1,33.

Ipu HabmoaeHnu kosen HetoToHa B oTpaskeHHOM cBeTe (A = 500HM), paguyc 20-ro TeMHOTO KoJibIla paBeH 2MM. Eciu
JIMH3Y B YCTAHOBKE IEPEBEPHYTh HA APYT'YIO CTOPOHY, TO Pajlyc TOTO K€ TEMHOTO KoJbIla cTaHeT 4MM. OmnpenenuTsb
(hOKyCHOE paccTOSIHHUE JIMH3BI, €CIIU [T0Ka3aTelb MPEToMIIeHHUS cTeka 1,5.

Haiitu pagnyc mepBoro TeMHOTO Koibla HeI0TOHA, ecii MEeXIy JIMH30HM U TUTACTHHKON HanmuT O6eHzou (n = 1,5). Pagnyc
KpUBH3HBI JIMH3BI | M. [TokazaTenu npenoMieHus JUH3bI U IIACTHHKY OJJMHAKOBBL. HalbmnroneHne BeneTcsi B OTpPaKEHHOM
cgere (A = 589HMm).

Brrancnuts paauyc nepBoit 30Hs1 @peHens, €Cu pacCTOsSHUE OT HCTOYHHKA CBETa 0 30HHOW IUTACTHHKU paBHO 445¢cM, a
pacCTOSIHME OT IJIACTHHKH 10 3KpaHa paBHO 190cM U AsimHa BOJIHBL 455HM.
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Iepnon mudpaxumnonnoi pemerku pased 0,009vMMm. OmnpenennTs HauMEHbIIEE YHCJIO IITPHXOB PEHIETKH AJISL TOTO,
YTOOBl MOXXKHO OBLTIO HAOJIOAaTh B CIIEKTPE YETBEPTOTO MOPSAKA JBE COCTABIAIONIME C JIMHaMu BOJH 600,7HM u
601,5HM pa3aenbHO.

PacnpocTtpandromuiics B BoAe J1yd CBETa MaJaceT Ha JIAAHYIO MOBEpXHOCTh. HallTu yron majgeHus, eciii OTpa)K€HHBIN
JIy4 OJHOCTBIO mossipu3oBaH. [lokasarens npenomiieHust Boas 1,33, npaa - 1,31,

Iepuon mudpaxiuonnor pemrerkn 0,005MM. OnpenenuTh YUCIO HAONIOJACMBIX TJIaBHBIX MAKCUMYMOB B CIIEKTPE
TU(QPaKIIMOHHON PEIIeTKH IS ATIMHBI BOJIHBI 760HM.
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DJeKTpOMAarHuTHas BOJIHA JBIXKETCS BAOJb ocH X. PasHocTh (a3 Mexay Toukamu X;=2.5 M 1 x,=3.6 M paBHsiercst 540°.
Uemy paBHsieTCsl UIMHA BOJIHBI?

[110THOCTE IOTOKA SHEPIHH YIEKTPOMATHITHO BOJHBI TIPH PACIIPOCTPAHEHHH e B BakyyMe coctapmser 1,34-Jhx/(m%c).
Haiitu ummnynsc, mepeHOCUMBIN BOJIHOW uepe3 IIomanky | cM? 3a Bpemst 10 mun. OtBeT B pH:-c OKpyrnuTh A0 IBYX
3HaYaImx mudp.

[Tnockas BosHa majaet Ha quadparMy ¢ AByMs IIESIMH, OTCTOSIIMME Ha paccTosHuH 2,5 cM. Ha skpaHe Ha paccTosHuM
150 cm HabmronaroTcest nHTEpdepeHInoHHbIe MOJIOCkl. Ha Kakoe paccTosiHMe CMECTHTCSI KapTHHA MHTePQEPEHINH, eClIn
OJIHY U3 IIeJIeH MepeKPhITh CTEKITHHON TuTacTHHKOHM TonmuHo# 10HM. [Tokasarens mpexomieHus crexia 1,65.

Ha murenky Tommao# 367 HM magaeT OETBIi CBET MO YIIIOM 60°. TlokasaTesn npenomiieHus wieHkn 1,4. B xakoii et
OyzeT OKpalleHa IIICHKa B OTPaXKEHHOM cBeTe?

OnTuyeckasi cuiia TUIOCKO-BBRIMYKIONW JUH3EI (n = 1,5) 0,5anTp. JIMH3a JeKUT Ha CTEKISIHHOHN muacTuHke. OnpenenuTh
panuyc 9-ro TeMHOTO KoJiblia HploTOHA B nipoxoasiieM cete (A = 470HM) U ero IUpUHY.

Paccrostaue ot Oumpmsmel DpeHens A0 Y3KOH Mmenmn W dKpaHa paBHBI COOTBETCTBeHHO 25¢M m 100cM. bumpmima
CTEKJIIHHAS ¢ npenomisomuM yrioM 20’. HaiiTi niuHYy BOJHBI CBETa, €CIU INMPHHA WHTEPGEPEHIHUOHHBIX HOJIOC Ha
skpane 0,5MM.

Ha mens mmmpuHOit 13MM nmagaeT HOpMaJIbHO MOHOXpOMaTH4ecKuil cBeT. OnpenenuTs JUIMHY BOJHBI, €CIIH YIOJl MEXIy
TepBOHAYATHLHBIM HAMPABJICHHEM MydKa CBETA M HATPABICHHEM HA BOCHMYIO TEMHYIO [IOJIOCY paBeH 17,

Ha mudpaxmnuoHHyio pemeTKky HOpMalbHO TagaeT IMydOK CBETa OT pa3psAHON TPYOKH, HaloJHEHHOU renmeM. Ha xakyio
JIMHUIO B CIIEKTPE TPETHEro MOPSIKa HAKIAbIBACTCS KpacHasl JIMHUS CIEKTpa Iefius C JUIMHOW BoyHBI 0,67MKM CIIeKTpa
BTOPOTO Mopsiaxa?

ITy4ok ecTecTBEHHOTO CBETa, HAYLIMH B BOJE, OTPAKACTCS OT TPaHH aiMasa, MOrpyKeHHOTo B Bony. [Ipm kakom yrie
MaJICHNs] OTPAXKEHHBIN JIyY MOJIHOCTHIO MOJISIPU30BaH?

Ha mens magaer HopMaabHO Mapaiie’dbHbIN IyJOK MOHOXpOMaTHYeckoTo cBeTa. [loa kakum yriom Oyner HaOmoaaThes
ISATHIA AU (PaKMOHHBIH MUHUMYM, €CIIU IIHpHHA e B 10 pa3 Gouibliie JUIMHBI BOJIHBI ITa1aI0IIEro CBETa.

HN/13-6 / Bapuant 19

DJIeKTPOMArHUTHAS BOJHA ABMXKeTCs B cpefie ¢ € = 1.3 u p =1 B nanpasnenun N =(0.32, -0.51, 0.80). MakcumaibHoe

3HaYeHHE BEKTOPA HAIPSKEHHOCTH SJIEKTPHUYECKOro Mojisi BoJHel paHo E =(1.5, 2.2, 0.8) B/Mm. Uemy paBHseTcs
MaKCHMaJIbHOE 3HaYE€HHE BEKTOpa HANPSDKEHHOCTH MarHUTHOTO MOJIST?

[Tnockast anekTpoMarHuTHas BOJIHA IPU HOPMAJIBHOM TaJeHUH Ha AUAIEKTpUK (€=2.7; u=1) coznaer nasienue 830 nlla.
Uemy paBHsSETCS HHTEHCUBHOCTD OTPa)KEHHOU BOJIHBI?

KakoBbl I0KHBI OBITH TIPEJIebl N3MEPEHNUH TONIIMHBI UNIACTUHKH C MTOKa3aTenieM rpejomiieHus 1,6, ytoObl Hab0aaTh
nHTepEepeHIIOHHBIE MAKCUMYMBI 10-T0 TopsiaKa T JTHHBL BOJTHBL 520HM.

KnunoBuanas mnactuaka mmpuHoi 100MM umeer y ofHOro kpasi Toimuny 2,254mm y apyroro 2,283mwm. Tlokazarens
npeoMIeH s TIAcTHHKA 1,5, CBeT IIMHOM BOJHBI 655HM NajaeT Ha IUIACTHHKY oA yriaoM 30 . ONpeaetuTh MHPUHY
HHTep(hEPEeHIIMOHHOHN TT0JIOCH B OTPaKEHHOM CBETE.

Ha ycranoBky mist monydeHus kojen HploToHa maaeT HOpMaibHO CBET AMHHOHM BOJHEI 0,52MKkM. OmpenenuTs TONIHHY
BO3/YIIHOTO CJ0s TaM, TJie HabIroAaeTcs MATOE CBETIIOE KOJIBIIO B MPOXOSIIEM CBETE.

B omsite ¢ 3epranamu OpeHens pacCTOSIHUE MEX/y MHIMBIMH H300paXeHUSIMH UCTOYHMKA cBeTa 0,5MM, paccTosiHuE OT
HUX 10 3kpaHa 3m. [{nuHa BosiHb! cBeta 0,6MkM. OnpenenuTs pacCTOsSHUE MEXKIY COCEIHUMH MaKCUMyMaMH.
PaccrosiHuE OT TOUEYHOTO HUCTOYHHKA CBETA C ATMHON BOHBI 0,5MKM [0 AuadparMsl ¢ KPyribIM OTBEPCTHEM AUAMETPOM
IMM paBHO 1M, a paccTosiHHE OT AuadparMmsbl JI0 3KpaHa paBHO 2M. OTBepcTHe OTKpbIBaeT Tpu 30HbI Ppenens. Kak
HU3MEHUTCSI MHTCHCUBHOCTh B TOUKE HAOJIOJICHNUS, eciii yOpaTh auadparmy?

Haiitu HambonmpIInii MOPANOK CHIEKTpa Ui JKENTOM JHHWM HaTpus (UMHA BOJNHBI 589HM), eClH TOCTOSHHAS
T (PaKIMOHHON PENIETKH paBHA 2MKM.

ITox KakuM YrioM JOJDKEH MajaTh IydOK CBETa M3 BO3/IyXa Ha MOBEPXHOCTh KHUIKOCTH, HAIUTOH B CTEKIIHHBIN COCY,
YTOOBI CBET, OTPAKEHHBIH OT JIHAa cOCyna, ObLI MOJHOCTBIO Nossgpu3oBaH. [lokazaTens mpenomieHus xuakocta 1,08,
crekia - 1,65.

Kakoe HamMeHbIIee YnCIIO IITPHXOB JOJDKHA CO/IEPXKATh AU(PAKIIMOHHAs pelIeTKa, YTO0B! IBE COCTABIISIONINE XKEITON
JIUHUM HATPHS C JTHHAMU BOJH 588,0HM 1 588,6HM MOXHO OBIJIO HAOMIOAATh PA3CIbHO B CIICKTPE MEPBOIO MOPSIKa?
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B cpene ¢ 1 = 1 snekrpomarHuTHas BoyiHa ¢ yacToToit 3 MI't nmeer miuny 60 M. Uemy paBHSETCS JUAJIEKTpHUECKas
MIPOHHUIIAEMOCTH Cpeibl?

IT10CcKas areKTpOMarHUTHAs BOJIHA TIPYU HOPMAJIbHOM MaJCHUU Ha AUIIEKTPUK (£=2.7; u=1) co3maet masnenue 830 nlla.
Yemy paBHsSETCS HMHTEHCHBHOCTD HaJafoIei BOJIHBI?

B ombite ¢ 3epkaniamu @penenst paccTosiHIE MeXly MHUMBIMU HCTOYHMKaMu cBeTa 0,5MM, paccTOsSHUE 10 SKpaHa SM.
Ha skpane paccrostHne MexXay HHTEp(EpEHIMOHHBIME MOJIOCaMH paBHO SMM. OTIpeNeNTUTh JUIMHY BOJIHBI CBETA.
[ToBepXHOCTH CTEKISHHOTO KJIMHA 00pa3yroT MExXIy co0oit yros 2’. Ha kivH HOpMaabHO MaJacT CBET JJIMHON BOJHBI
560uM. OtpenenuTh MUPUHY HHTEPPEPCHIINOHHBIX ITOJIOC.

YcranoBka st ostydenusi kojert HprotroHa ocBeieHa ceetoM (A = S00HM), MaaaroimmuM HOpMallbHO. Pajuyc KpuBU3HBI
nnH3bI SM. Habnronenne B oTpaskeHHOM cBeTe. OnpeienuTh IIMPHHY BTOPOTO TEMHOTO Kouiblia HerotoHa.

Haiiti paccrostHue MEXIy TPETbUM U MIECTHAALATHIM TEMHBIMU KOJbIiaMu HbIOTOHA, €cM pacCTOsIHAE MEKAY BTOPBIM
W IBALATHIM TEMHBIMH KOJIbLIaMu paBHO 4,8MM. Habmronenne Benercst B OTpa)KEHHOM CBETE.

[Tnockasi cBeToBast BoJIHA € AJIMHOM BoJHBI 0,7MKM I1a/1aeT HOPMAJIBHO Ha IuadparMy ¢ KpyrilbIM OTBEPCTHEM PaJHyCOM
l,4vm. OmpenenuTh paccTOSHUS OT AWadparMbl A0 TpexX HamOoJiee YAAJICHHBIX OT Hee TOYeK, B KOTOPHIX OymeT
HAOJII01aThCSI MUHUMYM CBETa.

Ha nudpakumoHHyI0 penieTky najgaeT MOHOXpOMAaTHUECKU cBeT. ONpenenuTh MOCTOSIHHYIO PEIIETKH, BHIPAXKEHHYIO B
JUIMHAX BOJIH, €CIIH MaKCHMYM TPETHEro MOpPsIAKa HAOTIOMACTCs MO yriIoM 36 48’ Kk HopMaln.

Omnpenenuts yrioByio BbicoTy CONHIA HaJ FOPU30HTOM, €CIIHM COJIHEUHBIH JIyd, OTPa)KCHHBIH OT IOBEPXHOCTH BOJBI,
IIOJIHOCTBIO Nonsipu3oBaH. Ilokazarens npenomiaeHus Boasl 1,33.

Ha mu¢pakipoHHyro pemerky, NOCTOSHHas KOTOpPOH 4MKM, HOPMAaJIBHO IajaeT Iydok Oemoro cmera. OmpenenuTsb
MPOTSHKEHHOCTh BHUAMMOIO Y4acTKa CIEKTpa MEepBOro IMOPsJKA, CIIPOCKTUPOBAHHOTO Ha AKpaH JIMH30H ¢ (OKYyCHBIM
paccrossareM S0cM. JIJTHHBI BOJIH TPAHUI] BUAUMOTO CBETa IPUHATH paBHBEIMH 380HM 1 760HM.
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DJeKTPOMarHuTHas BOJIHA JBIKeTCs B cpesie ¢ € = 1.3 u w =1 B nanpasnenun N =(0.32, -0.51, 0.80). MakcumaibHoe

3HAYEHHE BEKTOPA HANPSHKEHHOCTH SJIEKTPUYECKOTO MOJs BoaHbl paBHo E =(1.5, 2.2, 0.8) B/m. Haiitu MakcuManbHOE
3HAYEHUE IPOEKIHUU BEKTOPA HAIPSXKEHHOCTU MarHUTHOTO NOJS Ha 0Ch X?

ITnockast 3nMeKTpOMarHUTHasE BOJIHA IPH HOPMAJIbHOM IaJICHUM MOJHOCTBIO IIOTJIONIAETCSI MOBEPXHOCThIO Tema. [lpm
kakux 3HaueHusix Eq u Hy naBnenue Ha noBepxuHocts coctaBut 8§30 nlla?

Ha mytu cBeToBOil BONHBI, MAYIIEH B BO3AyXe, MOCTABHIM CTEKISIHHYIO IUIACTHHKY TONIIMHONW 2MM. Ha ckombko
M3MEHHTCS ONTHYECKAs [UIMHA [yTH, €CJIM CBET MAJaeT Ha IUIACTHHKY: 1) HopMaibHO; 2) o yriom 30° .

B TOHKOM KJHHE B OTpa)KEHHOM CBETE IIPH HOPMAIbHOM HaJIeHUH JTy4eil, [nHOo# BOJHBI 450 HM, HAaOIIOIaI0TCS MTOJIOCHI,
paccTosiHre Mexay KoTopsiMu 1,5MM. HaliTu mokaszaTens mpenomIieHus: KJIuHa, eciiu yroJi kiuHa 30",

[TnockoBBITyKNIas IMH3A JISKUT HA CTEKJITHHON IUTacTHHKE. IIpoCTpaHCTBO MEXIy HUMH 3allOJHEHO CEpPOYIIIEPOIIOM.
ITokazarenu mpenoMyeHHs JIMH3bI, CEPOyriepoJa W IUIACTUHKH paBHBI cooTBeTcTBeHHO 1,5, 1,63 u 1,7. Pammyc
KPHUBH3HBI JIMH3B! 1M. OTIpenenuTs paanyc MATOro TEMHOTO KOJbIa B OTPAXKEHHOM CBETE AMMHON BOJIHBI S00HM.

3uMO#i Ha CTEKJIaX TpaMBacB M aBTOOYCOB 00pa3yrOTCs IICHKH Halle/W, OKPAIICHHOW B 3eJeHOBaThIi cBeT (A = 540HM).
OueHNTh, KAKOBa HAMMEHBIIAS TOJIINHA 3TUX IJIeHOK. [Tokazarens npenomienus Hanequ 1,33.

Ha mens mupuHo# 13MKM MagaeT HOPMaJIbHO MOHOXPOMATHYECKUN CBET C ATMHOM BOJHBI 475HM. OnpenenuTs yroi
MEXXIy ITepBOHAYATbHBIM HAPaBICHUEM U HAIPaBJICHUEM Ha BOCBMYIO TEMHYIO MOJIOCY.

OnpenenuTts MOCTOSHHYIO TU(PPAKIMOHHOW PELIETKH, €CJIM IPU HOPMaJIbHOM MaJeHHH CBETa OT pa3psaHON TPYyOKH B
HAIPABJICHHH YI1a, paBHOTO 417, COBIANAIOT MAKCHMYMBI JABYX JIMHHUIA C JUTMHO# BOJH 656,3HM 1 410,2HM.

OmnpenenuTh yroj MPENOMIICHUS, €CIHM MPHU OTPAKEHHUU ITydKa CBETa OT MOBEPXHOCTH JKUAKOCTH IPH yIJie MaJeHHUS,
paBHOM 54, OTPaXCHHBIM JIy4 IIOJIHOCTBIO IOJISIPU30BAH.

Ceer A = 640HM OT TOYEYHOTO HCTOYHMKA IPOXOJUT Yepe3 TOHKYIO IUIOCKOIApaUICIbHYI0 CTEKJISHHYIO IUIACTHHKY
OECKOHEUHBIX MOIEepeuHbIX pa3MepoB. Ha miacTMHKe HaHeceHa Mpo3pavHas JUIJIEKTpUYecKas IUICHKa B BHIE Kpyra
JMaMeTpPOM paBHBIM JaMeTpy NepBbIxX 1,5 300 @penens s Touku Habmoaenus P. [Ipy kakoif MMHUMaIbEHON TOJIIMHE
IUICHKU MHTEHCUBHOCTH cBeTa B Touke P Oyner HaubGonbiei? [loka3aTtens MaTepuaia TICHKH JJIS MPUBEICHHON JUTHHBI
BOJIHBI IPHHSATH PABHBIM 2.
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B cpene c € = 1.7 u u = 1 pacmpocTpaHseTcs IIOCKas AIEKTPOMarHuTHAs BOJIHA. UeMy paBHSACTCS HHTCHCHBHOCTE BOJTHEI
(cpenHee 1O BpeMEHM 3HAUCHHME MOJYNsSl BeKTopa YMoBa-lIIoHHTHHra), eciy aMIuIMTyla BEKTOpa HalpsHKEeHHOCTH
JIEKTPHYECKOTO 101 BOJIHBI paBHa 10 B/m?

VHTEeHCUBHOCTD ANIEKTPOMArHUTHOM BOJHBI MPH PACIpPOCTPAHEHHH €€ B BAKyyME COCTaBISET 1,34~Z[>1</(M2-c). Haiitu
JIaBJICHUE BOJIHBI HAa MOBEPXHOCTh ¢ Koddduimentom orpaxenust 40%. Oreer B HIla OKpyrHMTh 10 IBYX 3HAYAIIMX
udp.

PaccTosiHue Mexay KOTepeHTHBIMM HCTOYHMKAMHU CBeTa C JUIMHOM BoiHBI 0,6 MKM paBHO 4 MM. PaccTosHue mexmy
nHTep(hepEeHINOHHBIMY TIOI0OCaMH Ha dKpaHe paBHO 0,5MM. OnpenenuTs pacCTOSHIE OT HCTOYHHKOB JI0 SKpaHa.



10.

10.

Cger ¢ anuHO¥ BoyiHBI 0,55MKM DaJaeT HOPMalIbHO Ha IOBEPXHOCTh CTEKISIHHOIO KiIMHA. B oTpakeHHOM cBeTe
paccrosiHEe MeXIy cocegHUMH mnojiocamu 0,42mMm. OnpenenuTs yroia MEeXAy IpaHsaiMHu kinHa. OTBET JaTh B MUHYTaX.
Ilokazarens npenomieHus crekna 1,5.

[TnockoBbINIyKIIast TUH3a PaTdiycoM KpUBU3HBI 12,5¢M mpmkara K cTeKIsHHOW miuactuHke. Juametpsr 10 u 15 TeMHBIX
kozerr HpioToHa B oTpaskeHHOM cBeTe paBHBI MM 1 1,5MM. OnipeaenuTs IIHHY BOIHEI CBETA.

VYcraHoBka Juisi moJiydeHHs Kojienl HploTOHa ocBemiasiach MOHOXpOMaTH4ecKHMM cBeroM. HaOmionenust Bemyrcsi B
OTpaKEHHOM cBeTe. Pamuychl cocemHMX TeMHBIX Kojenm 4MMm u 4,8MM. Pamuyc kpuBu3HBI JUH3BI 6,4M. Haiitu
MOPSAJKOBBIE HOMEpa KOJeL U JUIMHY BOJIHBI CBETA.

Ha mens mmpunoit 5S0MKM magaeT HOpMaJbHO MOHOXPOMAaTHYECKUH CBET ¢ JIMHON BOJHBI 0,6MKM. OIpenenuTs yroi
MEXy TIepBOHAYAIEHBIM HAMPaBIICHUEM JTyda U HAIPaBICHUEM Ha YETBEPTYIO TEMHYIO II0JIOCY.

VYrioBast aucnepcust IM(PaKIUOHHON PEIIETKH Ul M3YYEHUS] HEKOTOPOIl JIMHBI BOJIHBI MOHOXPOMAaTHYECKOTO CBETa
TP MaJIBIX yriax nudpaknnd papHa SHM. OnpenennuTs pa3penaronlyio CHTy 3TOH pemeTKy U TOH JKe [UIMHBI BOJHEI,
€CIIU JUIMHA PEIIETKU paBHA 2CM.

EcTecTBeHHBIH Tyd cBETa MafaeT Ha IMOJIHPOBAHHYIO MOBEPXHOCTh CTEKISTHHOW IUTACTHHKH, TOTPYXEHHOH B KHUIKOCTb.
OTpaKeHHbIil Tyd CBETa MOJHOCTBIO MOJSAPH30BAH IIPU Vi€ MEXIY NAJAIOMIHM M OTPAKEHHBIM JIydaMH paBHOM 97 .
OmnpenennuTh MOKa3aTeNb MPEIOMICHUS KUAKOCTH. [lokazarens npernomireHus crexna 1,5.

BbIuncianTh paginychl IepBoi U maToi 30H PpeHens s ciay4as miockoi BosHbl (A = 500uM). PaccTosiHre 0T BOJHOBO#M
ITOBEPXHOCTH JI0 TOYKU HAONFOJICHHUS PaBHO SM.
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DJIeKTPOMArHUTHAs BOJIHA ABMXKeTCs B cpesie ¢ € = 1.3 u p =1 B anpasnenun N =(0.32, -0.51, 0.80). MakcumaibHoe

3HaYeHHE BEKTOPA HANPSHKEHHOCTH 3JIEKTPUYECKOTO MoJisi BoJHbI paBHo E =(1.5, 2.2, 0.8) B/m. Haiitu MakcuManbHoe
3HaYeHHUE IPOSKIUH BEKTOPa HAIPSHKEHHOCTH MarHUTHOTO II0JIS Ha OCh Y?

B cpene ¢ €=4 u p=1 pacnpocTpaHsercd IUIOCKas 3JIEKTPOMArHUTHAs BOJHA. AMIUIMTyJa HamnpsHKEHHOCTH
anekTpudeckoro moist BoiHb 100 B/M. Onpenenuts SHEpruio, IepeHOCHMYIO BOJHON depe3 IUIomanky | cM? 3a BpeMs
10 mus. Cuurats t >> T, rne T - nepuon BostHbl. OtBeT B CH OKPYIIINTD IO AECSTHIX.

Paccrosaue mexay mensmu B onsite FOHra 2MM. PaccrostHne ot meneit 10 axkpana 3m. OnpenenuTs JINHY BOJIHBI CBETA,
€CIIY IIUPHHA M0JIOC Ha dKpaHe 2,5MM.

Ha crexnsHHyIO INIaCTHHKY HaHECEH TOHKHIM CIION BEIIeCTBa C IOKa3areneM npeiomieHus 1,4. [InactuHka ocBermaeTcs
CBETOM C JIMHOW BOJIHBI 440HM, MamalomuM HOopMasibHO. KakoBa MUHHMMalIbHAsl TOJIIMHA CIOSI, YTOOBI OTpa’kKEHHBIC
Jy4n ObLIM OBl MAKCUMAJILHO YCUIICHBI?

Mexny NIacTHHKOM M IUIOCKOBBIMYKJIOW JIMH30M HaxoAWTCA JKUAKOCTh. OIpenennuTs MOKa3aTelnb IPETOMICHHS
KHUAKOCTH, €CIM PaJUyCc BOCBMOIO TeMHOro konbela HeloToHa B oTpaskeHHOM cBere 2,3 mMM. J{nuHa BomHBL 0,7 MKM.
Pagmyc nua3sl 1M. Tlokaszatens mperoMireHus IIaCTHHKY U JIWH3HL 1,5.

PaccTrosiHue mMexay HATHIM M IBaALATh MATHIM CBETIIBIMHM KoibliaMu HeloToHa paBHO 9MM. Panuyc KpUBU3HBI JIMH3BI
15mMMm. Haiftu minHY BOJHBI MOHOXPOMAaTHYECKOTO CBETa, Iafalollero Ha ycTaHOBKYy. HaOmromenust BemyTcs B
OTPa’KCHHOM CBETE.

Ha mnactusKy co menbto, mupruHa kotopoit 0,05MM, mamaer HOPMAJIBHO MOHOXPOMATHUECKUN CBET C JJMHOUW BOJIHBI
0,7MkM. OnpeesuTh yroyl OTKIOHEHHS Tydel, COOTBETCTBYIOIINX NTEPBOMY AN (DPAKIIUOHHOMY MaKCUMYyMY.

Vron aupaKiyy s HATPHEBOH JTMHIH C JUTHHON BOIHEI 589HM B CIIEKTpe MEPBOTO MOpsika paseH 17 8. Onpenennts
JUTHHY BOJIHBI JIMHHH, KOTOPas 1aeT MaKCHMYM IO yrjioMm 24 12' B crieKTpe BTOPOro MOPSAAKA TPH OCBEIICHHH TOM Ke
I(QPaKIIOHHON PEIIETKH.

EcTecTBeHHbI Ty cBeTa MajaeT Ha MOJIMPOBAHHYIO MOBEPXHOCTh CTEKISTHHOM IIACTHHKH, IOIPYXEHHYIO B JKUKOCTb.
OtpakeHHBIH JIyd OT IIACTMHKM 00pasyeT C MajaromuM JydoM yrona 97°, a ¢ mpenomieHHbiM 90°. Onpenenuts
IoKa3aTelb npeoMieHus xuakocTu. [okasarens mpeaoMieHus crekia 1,5.

Hocrosaras mudpakunonHoi pemerkud paBHa 0,01mM. Pemrerka ocBemaercss MOHOXpPOMATHYECKAM CBETOM C JITHHOM
BouiHbI 0,5MKM. [To kakum yriioM HaOmroaeTcs qecsaTblil qudpakunOHHBII MaKCUMYM?
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DNeKTpOMarHUTHAs BOJHA JBIKeTcs B cpene ¢ € = 1.3 u p =1 B manpasnennn N =(0.32, -0.51, 0.80). MakcumaibHOE

3HaYeHHE BEKTOPA HANPSKEHHOCTH SJIEKTPUYECKOTo Mojs BonHbl pasHo E =(1.5, 2.2, 0.8) B/m. Haiitu MakcumanbHoe
3HaYeHHUE IPOCKIUH BEKTOPa HANPSDKEHHOCTH MarHUTHOTO TIOJIS Ha OCh Z7?

II10THOCTh NMOTOKA 3HEPrUU 3JIEKTPOMATHUTHOHW BOJIHBI IPHU PACHPOCTPAaHEHUU ee B Bakyyme cocrasiser 1,34-10
QI[)K/(MZ'C). Haiitn aMIuTy sl HampsHKEHHOCTH IEKTPHYECKOro moJist. OTBeT B MB/M OKPYIIIUTH 10 AECATHIX.

ITnockas cBeToBast BOJIHA MajaeT Ha 3epkayna dpeHens, yroa Mexay koTopeiMu 15", OnpenenuTs JIHHY BOJHBI CBETA,
€CIM MHpHHA HHTEP(EPEeHIMOHHOH MOJIOCH Ha 3KpaHe 5.5MM. PaccrosHne oT 3epkana 10 skpaHa 3M.

Ha MpBLUIBHYIO IJIEHKY HOPMaJbHO K IOBEPXHOCTH MajJaeT CBET ¢ ATUHOI BoHbI 540HM. OTpakeHHBIH CBET MaKCUMAJIBHO
yenineH. OnpenenuTs MUHUMAaJIbHYIO TONIIMHY IJIeHKU. [lokazarens npexomieHus mieHkn 1,33.

[TnockoBeInyKnast MUH3a ¢ (OKYCHBIM PACCTOSIHMEM 2M JIEKHT Ha CTEKJSIHHOW IUTaCTHHKE. Paauyc msIToro TeMHOTro
kousbiia HeroToHa B oTpaxeHHOM cBeTe 3MM. OnpenenuTh [UINHY BOJIHBI CBETA.

ITydok OGemoro cBera magaeT HOPMaJIbHO Ha CTEKIIHHYIO IUIAacTHHKY ToimuHON 0,4MkMm. [lokasarenb mpenmomiieHHs
crexna 1,5. Kakue mumHBI BONH, Jexamue B mpefenax uaumoro ceera (ot 400uM no 760HM) ycHUIHBaKOTCS B
OTpakeHHOM cBeTe?



10.

10.

10.

Ha y3kyto menp HOpManbHO MagaeT MOHOXPOMAaTHYECKHH CBET. YTOJ OTKJIOHEHHs ITy4KOB CBETa, COOTBETCTBYIOIIMX
BTOpOIi CBET/I0M MUdPAKIMOHHO# nonoce, paBeH 1. CKOTbKMM JUTHHAM BOJIH MaJalOMIEro CBETa PABHA IIMPHHA IIETH?
Ha pudpakunuoHHyro pemieTky HOpMalbHO IaJaeT MOHOXpoMmaruuyeckuil cmer. Ilepmon pemetku 2mkMm. Kakoid
HanOOJIBIINK MOPAJOK MaKkCHMyMa JaeT 3Ta pelleTKa B Clydae KPacHOTrO CBeTa ¢ JUIMHOW BoJHBI 0,7MKM H B cIydac
¢uoneroBoro ceera ¢ AuHO# BoyHbI 0,4 1MKkM?

JIBa IOIAPONIA PACTIONOKEHBI TAK, YTO YTOJ MEXIY HX TLIOCKOCTSAMH HPOITyCKaHHs paBeH 60 . ONpeIeuTh BO CKOIBKO
pa3 yMEHBIIUTCS HHTCHCUBHOCTh €CTECTBEHHOT'O CBETA NPH MPOXO0XKICHUM Yepe3 CUCTEMY MOJIIPOHUJIOB, €CIIU IOTEpH B
KaXJIOM TTOJIIPOM/IE COCTABILIIOT 5% ITaaioIero CBeTa.

Ha nudpakumoHHy!0 perieTky HOpMallbHO MajaeT MydoK OeJoro cBeTa, MPOTSKEHHOCTh BHIMMOTO y4acTKa CIIEKTpa
TIEPBOTO TOPSIKA, CIPOSKTUPOBAHHOTO HA dKpaH JIMH30U ¢ (GOKYCHBIM paccrosiuueM S0cMm paBHO 4,75cM. OmnpenenuTtsb
MIOCTOSIHHYIO pelleTKd. /IMHBI BOJH IpaHMIl BUAMMOIO CBeTa MNPUHATH paBHBIMH 380HM M 760HM U cuuTaTh UX
MEHBIINMH [TOCTOSTHHOM PELIeTKH.
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B cpene ¢ muaneKkTpruecKoi MPOHUIAEMOCTRIO 1.6 UTMHA 3JMEKTPOMAarHUTHOW BOJHEI 660 HM. Uemy OymeT paBHATHCS
JUTMHA 3TOU BOJIHBI B Cpejie ¢ MmoKasareseM npenomiieHus 1.6?7

VHTEeHCHBHOCTh BJIEKTPOMATHUTHOW BOJHBI TIPH PACTIPOCTPAHEHMH €€ B BaKyyMe COCTABIIICT 1,34-10°Ix/(m*c). Haitn
AMILUTATYAbI HAIPSHYKEHHOCTH MAarHUTHOTO TT10JIA. OrtBer B MKA/ M OKPYIJIUTD OO0 JCCATBIX.

ITnockas cBeToBas BOJIHA MajgacT Ha AuadparMy ¢ AByMs OTBEPCTHAMH OTCTOSIIUMU APYT OT APYyra Ha pacCTOSTHUU 4MM.
Ha okpane, Ha paccrossunm 200cM HaOmomaercsi wHTepdepeHius. Ha kakoe paccTosSHHE CMECTHTCS KapTHHA
nHTep(EPEHIINH, €CTIN OAHY U3 IMIeJIeH MepeKPHITh CTEKIITHHON ITACTHHKOHN TOJMMHON 30MKM?

ToHkas mieHka ¢ nokasaTeneM npenoMienus 1,7 ocsemaerca cBeToM ¢ JuHON BosHbI 420uM. Ipu kakoil HanMeHbLIeH
TOJIIIMHE TIEHKU UCYE3HYT MHTEPPEPEHIIMOHHBIE [TOJIOCHI?

Ha crexyssHHYI0 MIIaCTHHKY IOJIOKMIIN TITIOCKOBBITYKIIYIO JIMH3Y. B TipoxozsiieM cBere ¢ JUIMHOH BOJHBEI 654HM paanyc
10 TemHoro xonbua 2,5MM. OnpeaenuTsb paanyc JIUH3bL

[T10CcKOBBITTYKIIasT TUH3A C ONTHYECKOW CHIION 2 OHONTPWUN BBITYKIOW CTOPOHOM NIEXHT Ha CTEKISTHHOW IIACTHHKE.
Paguyc uetBepToro TemHoro koissla Herorona B npoxogsieM csere 0,7MM. OnpenenuTs JUIMHY BOJHBI.

Ha mens mupraOi 12MKM MagaeT HOpMaIbHO MOHOXPOMATHYECKHH cBeT. ONpenennuTs AIUHY BOJIHBI, €CIIH YTOJ MEXIY
TepBOHAYATHLHBIM HAMPABJICHACM MydKa CBETA M HANPABJICHUEM HA IECTYI0 TEMHYIO M0JI0Cy paBeH 19,

Ceer ¢ nmuHON BONHBI 662HM MafaeT HOPMAJIbHO Ha AW(PAKIHOHHYIO PEIIeTKY, MEePHOA KOTOPOW paBeH 7,84MKM.
Haiitu yron ¢ HopmMaiibio K penieTke, Ipyu KOTOpoM OyaeT HabIr1aThesl MaKCHMYM HauMBBICIIETO MOPSIIKA.
[Inockononsipu30BaHHbII MOHOXPOMAaTHYECKUI CBET MaJaeT Ha MOJISIPOMA U MOJHOCThIO racutcs. Korna Ha mytu syua
TIOMECTHIIN KBAapLEBYIO IUIACTHHKY, TO MHTEHCHBHOCTh CBETA IOCJIE MOJIIPOM/A CTalla paBHA MOJOBUHE MHTCHCHBHOCTH
najaromiero cBera. OnpeseiuTh MUHUMAaJIbHYIO TONIIMHY IIacTHHKH. [locTosHHAs BpaleHus kBapua - 48,9rp/mMM.

Ha mens mupunoit 30MKM B HampaBlIeHHH HOPMAlM K €€ MMOBEPXHOCTH NajaeT Oenblil cBeT. CHEKTp MPOEKTUPYETCs Ha
9KpaH JHH30# ¢ POoKyCHBIM paccrostHueM 195cM. OnpesenuTh JUIMHY CIIEKTpPa JAECSITOro MOPsKa, €CIM I'PaHuUIIbI CIIEKTpa
BUAMMOTO u3iaydeHus 400HM u 780HM.

N]3-6 / Bapuant 26

Kakasg makcumanbpHas cCuiia JAEGHCTBYET Ha IOKOSIIECHCS B BaKyyMe JJIEKTPOH CO CTOPOHBI 3IEKTPOMAarHHUTHOW BOJIHBI
MHTEHCHBHOCTHIO 50 B1/M??

[lnockas 97eKTpOMAarHuTHas BoiHAa E = 2c0s(6,28 10°t+4,55x)B/M  pacmpoctpamsieTcs B Cpeie, MAarHHTHAs
MIPOHMIIAEMOCTH KOTOpO# L = 1. OnpenenuTs HHTEHCHBHOCTD BOJIHBI.

Paccrositaue ot Oumnpusmel OpeHens 10 y3KOH e U SKpaHa paBHbI cOOTBETCTBEHHO 25¢cM U 120cM. TIpenommstonuii
yroa ounpusmsl 20°. OnpesenuTs JUTMHY BOJHBI CBETa, €CIIN MHPHHA HHTEP()EPEHIIMOHHBIX MOJI0C Ha 3kpane 0,55MM.

Ha MBIIBHYIO TJICHKY, PacHoONIOKEHHYIO BEPTHKAIBHO, MafaeT CBET ¢ JUIMHOW BoyHBI 520HM. PaccrosiHme Mmexmy
nHTepdepeHINOHHBIMY NIoJIocaMy paBHO SMM. [Toka3zarens npenomnenus wieHku 1,33. OnpenenuTs yroi KivHa.

Paguyc Tpersero TemHoro xoibiia HetoToHa B oTpaskeHHOM cBeTe paBeH 0,4mm. OmnpenenuTs paguyc KpUBU3HBI JHH3HI,
€CIIM YCTAaHOBKA OCBEIAETCs CBETOM C JUIMHON BOIHBI 520HM.

Haiitu nnuHy BOJIHBI, eciaM B ycTaHOBKe omblTa KOHra pacctosiHue OT NMepBOro MakCHMyMa J0 LIEHTPaJIbHOH MOJIOCHI
pasHo 0,06 cm. Paccrostane mexay miensmu 0,6 oM, paccTosiHUE 0 9KpaHa 6 M.

[MapamienbHBI My4OK MOHOXPOMAaTHYECKOTO CBETa C JUIMHOM BOJIHBI 515HM majmaer HOpMajbHO Ha Juadparmy c
KpyriieiM  oTBepcTHeM nuamerpoM 4,08mm. Halitm paccrostHme oT auadparMbel 10 3KpaHa, €CIIH B OTBEPCTHH
yKIJIaJbIBaeTcs ABE 30HbI DpeHerns.

Ha nudpakimoHHYI0 pelieTky ¢ MOCTOSHHOW 8MKM IMagaeT HOPMAaJIbHO MOHOXPOMATHYECKHH CBET. YTOJI MEXIy
CIIEKTpaMU BTOPOIO U IIATOrO MOPSIKOB PaBEH 16". Haiitu JUIVHY BOJIHBI.

YT0oJ1 MOBOPOTA TUIOCKOCTH HOMSPHU3ALUH JKEJITOTO CBETA HATPHA IIPH NMPOXOKACHUH Yepe3 TpyOKy ¢ pacTBOpOM caxapa
paBen 40°. Jlnuna Tpy6ku 15cMm. VienpHoe BpallleHHe caxapa paBHO 0,0117pa}I'M3/(M'KF). Onpenenuts MIOTHOCTD
AKHUJIKOCTH.

ITepuon mudpakuronnoit pemetrku 0,01mMM. Kakoe HanMeHbIlee YUCIO MTPUXOB JODKHA COAEPIKATh PEIleTKa, YTOOBI
aBe JuHAN ¢ A = 589HM m A = 589,6HM MOXHO OBUIO BHJETH pa3feibHO B CIIEKTpE IepBoro mopsaka. OnpeneiauTts
HaMMEHBIIYIO JUTHHY PELICTKH.



