1. TapmonmYecKmii KonebarebHBIA polece. KakoBa pasHocTs (a3 MexITy H3MEHEHHEM CKOPOCTH X
H CMEIIEHHEM X 7

2. Kak u3MeHuTCs nepuos KoseOanuii MasTHHKA, €CIIH JUIMHY MaTeMaTHYECKOro MasTHHKA YBEITHYHTE
B 4 paza?

3. TIpyXMHHEIN MasSTHHK COBEpIIAET CBOOOIHbIC He3aTyXalomue KonebaHus ¢ HEKOTOPO# YacTOTOM
©, . [Ipu 3TOM ¥ KHHeTHYecKas E, , M IOTeHNHaNbHas E, SHEPrHH H3MEHSIOTCA C YaCTOTaMH ©, H

®,, COOTBETCTBEHHO. Kakue u3 yTBepKIeHUA HCTHHHBI?
I. YacTOTBI H3MEHEHUS KAHETHIECKOH (O, U MOTEHIHAIBHON ©, JHEPrUH OJHHAKOBEI (®, =®, ).
II. YacTOTHI H3MEHEHHS KHHETHYECKOH (), Y MOTEHIHAIBHOH , COBNANAIOT ¢ COOCTBEHHOM

YacTOTOH .
I11. YacToThl H3MEHEHHS KHHETHYECKOH ®, M INOTEHIHATLHOH 0, SHEpruil B 2 pa3a BbIlle

cOGCTBEHHOM YacTOTH M, (0, =0, =20,).

4. Kakas BeTMYHHA XapaKTepH3yeT KauecTBO KoebaTenbHOH CHCTEMBI?

5. CkyIaIbIBaIOTCS [IBa OJTHOHANPABICHHBIX KOJeOaHus X, = 4cos(mot); X, = 3005(0)01‘ * %)

YeMy paBHA aMILTATY/Ja pe3yJIbTHPYIOIIETo KonebaHus?

6. Cx1aIbIBalOTCA J{Ba B3aHMHOIIEPIIEHIUKYISPHBIE KOJIeOaHHs:
= A . T
X Al COSU)ot; yzAz .cos[mot_EJ;Alez.
Yro npeAcTaBiIsTh COO0M TPaeKTOPHS pe3yIbTUPYIOLIEero konedbanus?

7. Kakue U3 yTBEepKIeHHIH HCTHHHBI?

I. PaccesiHue SHEPruH MPOUCXOAUT TOJIBKO HA HHIYKTHBHOCTH L;
I1. PaccesiHHEe 3HEPTHH IPOMCXOIUT TOJIBKO Ha eMKocTH C;

I11. Paccesinue sHEpruH MPOMCXOIUT HA BCEX JIEMEHTAX KOHTYpa;
[V. paccesiHue SHEPrHH MPOMUCXOTHUT TOJIBKO Ha CONPOTHBJICHAH R.

8. Kakue u3 yTBEp)KACHUH UCTHHHEI?

[. EMKOCTHOE W MHAYKTHBHOE CONPOTHBIICHHS HAa3bIBAIOTCS PEAKTHBHBIMH,

I1. EMKOCTHOE ¥ HHAYKTHBHOE CONPOTHBIICHHS SBIAIOTCA YaCTOTHO3ABHCHMBIMH;
I1I. EMKOCTHOE ¥ HHAYKTHBHOE COIPOTHBIICHHS IIPSAMONPOIIOPLUHOHAIIBHEI YaCTOTE.

9. Korga ummnenanc koneb6aTeIbHOT0 KOHTYpa MUHUMAJIEH?

10. Bo cKOJIBKO pa3 B II€MH IEPEMEHHOr0 TOKa aMILTHTY/IHOE 3HAYeHHE TOKa OoJibine
JeHCTBYIOEro?

11. Yro npencrasisier co0oii ypaBHEHHE IIOCKON BOJIHBI?

12. OTHOCHTENbHASA IHAINEKTPUYECKAs MPOHHIIAEMOCTh cpeibl € = 1,333 ; oTHOCHTEIbHAs MarHUTHAs
IpoHHIaeMocTs W =3 . UeMy paBeH ONTHYECKHIl TOKa3aTeNlb PEIOMICHHUS CPEIbI 11 7



13. Kaxuie U3 yTBep)XA€HHH HCTHHHBI?

— —

I. B cTosgeii 371€KTPOMarHUTHO# BOJIHE KoJleOaHus BEKTOPOB £ W A IBHHYTEHI 110 ¢aze Ha (%),

Kak B IIPOCTPAHCTBE, TaK X BO BPEMEHH.
I1. B cTosueit 51eKTPOMArHUTHOM BOJIHE IEKTPHIECKOE 110JI€ IOCTENEHHO [IEPEXOTHT B MarHUTHOE,
MarHMTHOE B JIEKTPHYECKOE H T.JI.

I11. B cTos4eli 2IeKTPOMarHUTHOH BOJIHE COOTHOIIEHHE £ NJeg, = H \HH, CIIpaBeUIHBO TOIBKO

IS aMILTATYJHBIX 3Ha4eHuid E, u H, .

14. AMIUTATYZHOE 3HaYeHHe BEKTOPA HANPSHKEHHOCTH IEKTPHYECKOTO MO yBEIHYHIOCh B 4 pasa.
Bo CKOJIBKO pa3 BO3POCIIA IPH 3TOM HHTEHCHBHOCTB / 3IEKTPOMArHUTHOH BOJIHBI?

15. DiIeKTpOMarHMTHAsE BOJIHA OTPAKAETCA OT IPAHHUIIBI pa3zienia ABYX NPO3PauHbIX AMJIEKTPHICCKUX
cpen. Kakue u3 yTBep:KIeHHH HCTHHHBI?

I. Ha rpanuue pasziesia BO3HHKAIOT OTPaXCHHAs H NPEIOMICHHASA BOJIHAL.

I1. CymMma k03¢ GHIIHEHTOB NPOIYCKaHUA T M OTpaxeHus p Oyzer pasHa 1.

[11. Eciii OTpaykeHHe IPOUCXOMMT OT ONTHYECKH Gojiee MIOTHOM cpe/s! (¢ GONMBIINM TOKa3aTeeM
npenomiIeHns) $aza oTpaKeHHOH BOJIHBI CKaYKOM H3MEHACTCA HA 7.

16. Omsit FOHra (A — IIHHA BOJHEL d — PACCTOSHHE MEKTY IBYMS LUENSMH; [ — PaCCTOAHHUE OT enei
JI0 3KPaHa; |y — yIJIOBOE PACCTOSHHE MEXTy IueNisMu). Hanummre BeIpaskeHue U1 pacueTa IHPHHEL

HHTEep(EPEHIIHOHHO MONOCHL.

17. Kakue u3 yTBep)KICHUH HCTHHHBI?

I. Kosiia HeroToHa - HHTepdepeHIMOHHas KapTHHA, IIPe/ICTaB/IAomas co00i KOHIEHTPHIECKHE
IOJIOCE] paBHOH TOJILIHHEL

I1. Konbia HploTOHA BO3HHKAIOT B pe3y/ibTaTe HHTEP(EPEHIINH IBYX BOJIH, OTPAXKEHHBIX OT
CTEKJITHHOH MOJUIOMKKH U BBITYKJIOH ITOBEPXHOCTH JTHH3BIL.

I1I. B oTpaskeHHOM CBETE B LICHTPE KOJIEI] HeioToHa Beerga Oyaet HabmonaTbCs CBETIIOE MATHO.

18. Kaxoif 3 mepeyrcIeHHbIX MapaMeTPOB He BIMsET Ha Pe3yNbTaT HHTEp(pEPEHIIUH CBeTa B TOHKOH
ILIEHKE IPH HOPMAILHOM [aJIeHHH CBETOBOTO Jiyya Ha €€ [I0BEPXHOCTH?

19. DneKTpOMarHMTHAs BOJIHA I1a/laeT Ha FPaHHILy pa3ziesia ABYX CPel € JH3JICKTPHICCKUMH
IIPOHHMIIAEMOCTAMH €] U €;, KaKOBBI COOTHOIIEHHS MEX/Ty OKa3aTe/IsIMA PETIOMIICHUS CPeNl 711 M 1z U
CKOPOCTSIMH BOJIH U, H 0,7

20. YeMy paBHA cOIJIaCHO MeTO/1y 30H PpeHens onTHYecKas pasHOCTh XO/Ia OT JIBYX COCEHHX 30H /10
TOYKH HaOmoneHus?




21. Ha mudpakiMOHHYIO peleTKy, IapaMeTp KoTopoii d = 4 MKM [1a/iaeT nJI0cKas CBETOBas BOJIHA
MKM. UeMy paBHO MOJTHOE YUCIIO AH(PPAKITHOHHBIX MAKCHMYMOB?

22. Kakue U3 yTBep)KAeHHH HCTUHHBEI?

1. MOHOKpHCTAILTE! 06J1a/JAI0T IIPAKTHYECKH HIEATbHON KPHCTAIUIMYECKON PELIETKOM.

I1. MOHOKpHCTAIUTBI IPEACTABIISIOT CO00i MPOCTPAHCTBEHHYO MM (PAKIMOHHYIO PEMETKY UL
BHIAMOTO H3JTy4EHHS.

I11. MOHOKpHCTAIUTEI MPECTABIISAIOT 000 MPOCTPAHCTBEHHYIO AM(PAKIIMOHHYIO PELIETKY s
PEHTI€HOBCKOTO H3JIy4YeHHS.

23. KakuM COOTHOIIEHHEM OIIpe/eNsieTcsl yMEHbIIEHHEe HHTCHCHBHOCTH IIOCKO-TIOJIIPH30BaHHOTO
cBeTa Iy IpH MPOXOXKICHUH Yepe3 MOApH3aTop?

A
24. TInacTHHKA B YeTBEPTh JUIMHEI BOJHEI YIOBJIETBOPSET yCIoBmIo: h(n, —n,)=m—;m=13,5...
4

Kakoii aHai3 MOJISPH3ALHH CBETa MOYKHO IPOBECTH C IOMOIIBIO ITOM IJIACTHHKH?

25. Kak Ha3pIBaloOTCA ABJIEHHS, 00YCIOBIEHHBIE 3aBHCHMOCTBIO [10Ka3aTelIs IMPEJIOMIICHHS BEIICCTBA
OT JUIMHEI BOJIHEI (MJIH YacTOTHI)?

26. UTo Ha3bIBAETCS TEIUIOBBIM H3TydEHHEM?

27. Kak npu yBeTHYeHHH TEMIIEPaTyphl B 2 pa3a H3MEHHUTCS SHEPreTHYeCKas CBETHMOCTD abcomoTHO
4yepHoro Tena’?

28. Yemy, cornacHo rumnorese [l1aHka, paBHa 3Heprus KBaHTa?
29. Hanmmmte cooTHONeHHe DitHinTeiiHa 11 Goroaddexra?

30. Kak u3MeHseTCs IPH YBEJIMUIEHHH 4acTOTHI [Afakomero ceera npu Gorosppexre BeIHIHHA
3a/lepXKUBAOIIEro MOTeHHana?

31. [To KaKOH IPHYHMHE YBEIMIMBAETCS JUTHHA BOJIHBI PACCESHHBIX PEHTI€HOBCKHX (DOTOHOB B
3¢ pexre Komnrona?

32. Ha o@HAKOBbIE 110 TUIONIAAH IUIACTHHKH OJHOIO H TOTO XK€ BEIIECTBA I1a/1al0T CBETOBBIC ITyIKH
KpacHoro, pHOIIETOBOTO, XKENTOr0, CHHETO H 3eIEHOrO LIBETOB. Kaxoii cBeTOBOM IMy4OK OKa3hIBaeT Ha
[UIACTHHKY HaHOObIee AaBieHne (IPH PaBHOM KOJIH4eCTBE (POTOHOB)?

33. Yro Takoe GOTOH?

34. O606menHas popmyna baneMepa HMEET BUA % = R[Lz - —1—2] ,rme R=1,10-10" 1/m -
n- m

nocrosHHas Punbepra. [Ipu MOCTOSHHOM 7 H MEHAIOIIEMCS /7, HMEIOT MECTO CEPHHU CICKTPATBHBIX
JIMHAH, IeKAIMX B PasIMYHbIX 001acTaX cnekTpa. OnpejenuTe MpH KaKoM 7 IMHAH JIeKaT B
BHIMMOM 00J1aCTH.

35. KakuM¥ SBISIOTCS AaTOMHBIE CTIEKTPBI IIOTTIOMIEHHS ¥ H3TydeHHUs ?

36. IIpu KaKkoM MEpPEXOAE IEKTPOHA B aTOME BOLOPOAa (yKa3aHbl HOMEpA JHEPTeTHIECKUX ypOBHEH
m-n) u3nydaercss GOTOH ¢ HanGombIeH TMHOH BOJHEI?




37. Kakue B3 yTBepXKICHHH HCTHHHEI?
1. Ipu nepexoze 31eKTpoHa ¢ OikHel OpOHTHI Ha JATBHIOK, OTHOCHTEIBHO A/1pa, aTOM II0TI0MAcT

JHEPTHIO.
I1. [pu mepexoie 31eKTpOHa ¢ AaTbHeH OpOUTHI Ha OJIHKHIOK, OTHOCUTENIBHO S/1pa, aTOM H3/Iy4aeT

SHEPTHIO.
I11. Haxonsick Ha CTAallMOHAPHOM OpOHTE, aTOM HE H3JIy4aeT U HE MOTJIOIAET HEPrHIo.

38. Uro ompeensieT CIHHOBOE (MATHATHOE CIIMHOBOE) KBAHTOBOE YHCIIO my?

39. Bo cKOJIBKO pa3 M3MEHHTCS JUTHHA BOJIHBI 1€ Bpoiis i 3apsHKCHHON YaCTHIIbL, €CITH YBETHYHTH
HanpsikeHue yckopsomero mons B 100 pas?

40. KakoBa Heolpe/IeIeHHOCTh SHEPTHHA B3aUMOZISHCTBHS YaCTHII, €CJIH BPEMs B3aHMOICHCTBU
At=10"¢?

41. KakuM BEIp@XKEHHEM ONPE/IEIAETCs INIOTHOCTh BEPOATHOCTH HAXOXK/ICHHS YaCTHIbI B IAHHOH
06J1aCTH NPOCTPAHCTBA B AAHHBIM MOMEHT BPEMEHH?

42. Kakoe ypaBHEHHE SBJISETCS HECTALMOHAPHEIM ypaBHeHueM [lIpemurepa cBoGOAHOrO AIEKTPOHA B
obmeM cirydae?

43. BeposTHOCTb OOHAPYKHTH 3IEKTPOH HA Y4aCTKe (a, B) OMHOMEPHOI0 MOTEHI[HATBHOTO SAIIHKa B
6eCKOHEYHO BBICOKHMH CTEHKaMH BBIYHCIIAETCA 110 Gopmyie

a8
2 .
W= dex ,rae ©=|| mwiotHOCTS BeposTHOCTH, onpenieniemas ‘¥ byHKumel (cm. puc.):

a
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44. TIponopHHOHAEHO YEMY BO3pacTaeT 3HAYEHHS SHEPrHH JIEKTPOHA B IOTEHIIHAIBHOM SIIHKE C
OecKOHEUHBIMH CTEHKAMHU?

45. U3 gero cocTouT s1po atoMa?

46. B yeM CKOHIIEHTPHPOBaHA IIPAKTHYECKH BCA Macca aToma’?

47. Yemy npsiMO MPONOPIHOHATBHA SHEPTHs CBA3H Anpa?

48. Yto Takoe anbha-yactuna?

49. Kak akTUBHOCTH paJHOAaKTHBHOI'O BEIECTBA 3aBUCHT OT €r0 MacChl?

50. KakuM BeIpa)XeHHEM CBSI3aHBI Ilepro nonypacnana Ty, ¢ mocrosHHON pacniana A ?



