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Fonn : 1309Y Fizika-2

1 kakas Benmnumna onpeaensercs BeipaxkerreM h/A (h — moctostanas [nanka, A - ymHA BOTHBI)?

sHeprus (poToHa
4acToTa

paboTta BbIx0J1a
Macca (poToHa
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UMITYJIbC (DOTOHA
2 kak moxxHO n3meHuTs kpacnyro rpanuny goroaddekra nannoro Bemiectna’?

YMEHBIICHUEM YaCTOThI MAJa0IICTO CBETA
YBEIIMYCHUCM JIJIMHBI BOJIHBI ITAIAatOIETO CBETA
YBCIIMYCHUEM YaCTOTHI IMaIaromIeTo CBETA

HU3MCECHUTH HCIIB3A

O@OO0O

YBECIIMYCHUEM UHTCHCUBHOCTU MAaAar0OIEro CBETa

3 kro BniepBbie Brickazan runoresy ucnyckanus snekrpomMarHuTHOM SHEPTUM B BUE MOPIIUH —
kBanTOB?

CronetoB
T'epn
IInank
OUHIITEHH

pesepdopa

OO0®OO

4 OTHOCUTEIBbHOE U3MEHECHNE MHTCHCUBHOCTH CBETA B CJIOE BCIICCTBA HC 3aBUCHUT OT:

INIOTHOCTH BCIICCTBA

TOJIIMWHBI CJ104,

HMHTCHCHUBHOCTH IIaJarolI€ro Ha BEIICCTBO CBETA,
OpUPOAbI BEUICCTBA,

OO0®@O0O

JJIMHBI BOJIHBI CBETA,
5 COBOkyT[HOCTI) qacCcTOT (I)OTOHOB, H3JTy4aCMbIX (HOFJ’IOHlaeMI)IX) JaHHBIM BCIICCTBOM, HAa3bIBA€CTCA:

H3J'Iy'—[aTeJ'IBHOfI CIIOCOOHOCTBIO BCIIICCTBA,
IMOTOK HU3JIYUCHHS,;
MOIIIHOCTD HU3JIYUCHHA |

OINITUYCCKUM CIICKTPOM BEIIECTBA,
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OINTHUYCSCKOM IIOTHOCTBIO BEILIECTBA;
6 kakoii 3akoH ornuceIBaeT 3aBUCUMOCTD CTEIIEHU MMOTJIOLIEHUS CBETA OT TOJIIMHBI BeecTBa?

3akoH byrepa;
3akoH bprocrepa;
3aKoH Mauroca,
3akoH HrroTOHA;
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3akoH [lyazeiina;

7 Ykaxure equHUILy SHEpruu poTtoHa



JIx
Jx/c
JIxk.c
H.Mm
H
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8 Uro Takoe poTorpdekr?

MOTJIOIICHHUE DJICKTPOHOB BEIIECCTBOM IIOJ JIeHCTBUEM CBETa
BBIPBIBAHUE DJICKTPOHOB U3 BEIIECTBA IO JIeHCTBUEM CBETa
BO36y>KZlCHI/IC aTOMOB MOJ1 ICKCTBUEM CBETa

BBUICT 3JICKTPOHOB U3 HAIPETHIX TCII
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nepeaaya Teruia yaCTuliaMun
9 kakum mpubopom uzmepsiercs cuiia potoroka

OMMETPOM
peocTaToM
aMIepMeTpoM

BOJIBTMETPOM

OO0®O0O

BaTTMETPOM

10 Ha kakom ¢usnueckom siBinennu ocHoBbiBaeTcs pororpadus?

dhotorpdexre

U3IIy4ECHUS
XUMHYECKOM JICHCTBUU CBETA

TeIIonepesadn

OO0®O0O

TEPMOIIIEKTPOHHON YMUCCUU
11 ®oroaddekr 3akmouaercs B...

MOTJIOIIEHUHU PEHTICHOBCKOI'O U3JIYYECHUA aTOMOM, B pE3YJIbTATE YETO
pacceaHrn JNIMHHOBOJIHOBOT'O PECHTICHOBCKOT'O U3JIyYCHHUA 0e3 n3MeHe-
pacCeaHNU PCHTICHOBCKOTO U3JIYYCHHA C UBMCHCHUEM JIJIMHBI BOJIHBI,
TOJIApU3aluu CBCTA,
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CBCUYCHUU PsAaa BEIICCTB IO HeﬁCTBHeM PEHTTCHOBCKOI'O U3JIYUCHHUS |
12 Vkaxure popmynuposky 3akona Crokca:

CIICKTP JTIOMHUHECHCHINN CABUHYT B CTOPOHY KOPOTKHUX BOJIH OTHO-
CIICKTP JJIOMHMHECHCHIINU CABUHYT B CTOPOHY AJIMHHBIX BOJIH OTHO-
CIICKTP JJFOMHUHECHCHINU COBIIAAACT CO CIICKTPOM BO36y>KI[eHI/IH

IIpHU YBCIIMYCHUH KBAHTOBOI'O BbIXOAA JIIOMUHCCICHIIUIO CIICKTP €€

OO00®O

KBaHTHOM BBIXO JTIOMUHCCICHIIMN HE 3aBUCUT OT CIICKTPa BO36y>KZ[eHI/ISI;
13 MunHuMmanbHast NOPLUS YHEPTUH, U3ITYyYaeMOM UIIM TIOTJIOIAEMOI TEJIOM, Ha3bIBAETCS:

KOPITyCKYJIOH
KBapKOM
3¢upom
aTOMOM

@OO00O

KBaHTOM

14 MakcumanbsHas kunetnueckas sHeprust ¢orosnekTpoHOB THHEIHO BO3pacTaeT ¢ .....



YMCHBIICHHUEM 3aACPKNBAIOIICTO HAITPSI)KCHUS
YBCINMYCHUEM UHTCHCHUBHOCTH MaAaronIero CBETa
YBCIMYCHUEM YaCTOTHI MaJAOIICTO CBETA
YMCHBIICHHUEM YaCTOTHI MaJar0IIero CBETa

OO0®OO

YMCHBIICHUEM MHTCHCUBHOCTH MaJAOIIETO CBETA
15 kpacnas rpanuna dpotoddpdekra —3to0 ...

MUHUMAJbHAS JUIMHA BOJIHBI, IPU KOTOPOH HaOmonaercst porodPpdext
MaKCHMallbHasl 4acTOTa U3Iy4eHHs, IPH KOTOPOit emte Habmronaercst Gorodd ekt
MHUHHMMaJlbHasl HHTEHCUBHOCTb CBETa, BbI3bIBarOIIas GoTordpexT

HET MPaBUIIBLHOTO OTBETa
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MUHHMMAaJIbHAs YaCTOTa U3YUYEHUs, IPH KOTOPoii eme Habronaetcsa porodddexr
16 Makcumansroe kunerndeckas sneprust porod1ekTpoHOB 3aBHCHT OT .....

HAIMPSHKCHUE MEKAY KaTOIOM K aHOIOM
YaCTOTHI MAAIONIETO CBETa
9HEPreTHYeCcKOil OCBELIEHHOCTH KaTo/a
(hoToTOKA HACKIIIICHHE

OO00M®O

HWHTCHCHUBHOCTH IMaIatOIETO U3JTYUCHUA

17 MakcumanbHoe gucio GoToraekTpoHOB, BRIphIBa€MbIX U3 kaToma 3a equHuIly BpeMenu ((pororok
HACBIILIEHHUS) IPSIMO MPOMOPIIUOHATIBHO. ..

HUHTCHCHBHOCTHU ITaJar0IICTO I/IBHy‘IeHI/IH
HaHpH)KeHI/IIO Memz[y KaToaoM U aHOIOM
YaCTOTE MAJAFONIETO H3ITyYCHHUS

HET IPaBHJIBHOTO OTBETA

OO000@

JUITMHE BOJIHBI MAJAOIIETO U3ITYYCHUA

18 MakcumanbHoe uucio GpoToraekTpoHOB, BRIphIBaeMbIX U3 kaToma 3a equHuIly BpeMenu ((pororok
HACHIIICHUS ) TIPSMO MTPOTIOPIIMOHAIIBHO. . .

JacCcTOTC Magarouero u3ry4YcHust
HapsHKECHUIO MEXKAY KaTOAOM U aHOAOM
HMHTCHCUBHOCTH MAaJArOIICTO U3JTYYCHUSA
HET NPaBUJIBHOT'O OTBETA

OO0®OO

JAJIMHE BOJIHBI TaAAaOIIETO U3ITYYCHUA

19 Bribepute npaBuibHyto hopmynuposky 3akona potosdpdekra:

~

(U HET IPaBHJIBHOIO OTBETA

O Yucno (hoTO3NEKTPOHOB, BBIPEIBAEMBIX CBETOM U3 KaTO/1a, IPONOPILMOHAIBHO HHTEHCUBHOCTH CBETA

O 4HCI0 (POTOINEKTPOHOB, BBIPBIBAEMBIX CBETOM 3a 1 ¢, 00paTHO MPONOPLUOHAILHO HHTEHCUBHOCTH CBETA

O 9HCII0 (POTOINEKTPOHOB, BEIPEIBAEMBIX CBETOM 3a | C, MPSMO MPONOPIHOHATIFHO YHEPTHH A JaI0IIEr0
H3ITyYCHHSA

@ 4HCI0 (POTOINEKTPOHOB, BEIPHIBAEMBIX CBETOM U3 KaToAa 3a 1 ¢, MpsSMO NPOHNOPLUUOHATIBHO HHTEHCUBHOCTU
CBETA

20 YacToTa cBeTa MaJarolero Ha NOBEpXHOCTh MeTallia B 3 pa3a 0oJbiie kpacHOU rpaHULIbI
dotospdekra. kak mamenurca makcumansaas kunernueckas sneprust pororddekra, ecnu yacrory
CBETa yBEJIMYUTH B 2 pasa?

O He n3menutcsa

@ YBenuuures B 2,5 pasa
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yBEJIIMYUTCS B 3 pasza
YBenuuurces B 2 paza
yBEJIMYUTCS B 4 paza

21 Bo Bpems poroaddekra, B kakux cnyuasx makcumansHoe 3HaueHue kunernyeckoit snepruu
MOKET ObITh HaUOOJIBIIUM?
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[Ipu HanMeHbIIel 3Hepriun (GOTOHA W HANOOBIICH paboTe BHIXOAa
TosbpKo Tpu HaUOONbBIICH SHEPTUU POTOHA

TosbpKO TIPH HAUMEHBIIIEH pPaboTe BHIXOa

Tonbko npu 60BIION paboTe BHIXOAA

[Tpu HaubombIeH SHEPTUN POTOHA U HAMMEHBIIIEH padoTe BhIX0/1a

22 MakcumanbsHas kunetudeckast sHEprus OTOPBABIIUXCS OT MeTaia (hOTOAIeKTPOHOB BO BpeMs
BHemHero GoTtodddekra, 3aBUCHT:

OO00M®0O

OT UHTEHCUBHOCTH CBETa M pa0bOThI BEIXO/1A
OT 4acTOTHI CBETa U PabOTHI BBIXOJIA
ToJbKO OT MHTEHCUBHOCTH CBETA

ToJBKO OT YaCTOTHI CBETA

OT 4acTOTHI M HHTEHCHUBHOCTH CBETA

23 ®OTOH ¢ ITMHOM BOJHBI 5 TM pacceuBaeTcs 1o yriom 90 rpamxycoB oT cBOOOIHOTO dekTpoHa,
NEepBOHAYAIBLHO HaXoAd1Ierocs B coctostHuM nokost. Haiitu juinHy BoJIHBI pacceuBatonierocst oToHa

A=2,4nm
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2,4 im
29 M
7,4 im
S om

3,6 1M

24 kak Beipaxkaetcst popmyia DiHIITEHHA 715 BHEITHEro ¢oTtorddekra?

@ 2
hv=A+T2
2

Cr=A
O 2
F_mv

2
O=huv
O 2
Y=tnc

25 kakum ¢yHmamMeHTanbHBIM 3aKOHOM BhIpakaeTcs hopmyna DiHmTeiHa 11 potorddekra?

OO00M®O

CoxpaHeHHe Macchl

CoxpaHeHHe d3Hepruu

CoxpaHeHle MOMEHTa UMITyJIbca
CoxpaHeHHUe UMIIyIbca
CoxpaHeHHe >IeKTPUUIECKUE 3apsiaa

26 Bo ckonbko pa3 usmenurcs aimHa pacceuBaromieics moj yriom 6 = 90° BoJIHBI, €CITU YBEITUYHUTH
4acTOTYy MepBOHAYAIbHO MAJAIOUIETo Jiydya Bo BpeMsa koMnToHoBckoro paccesiHus peHTreHOBCkux
Jyder oT cBOOOAHBIX AnekTpoHoB B 2 paza?



He usmenntcs
YBenuunrcs B 2 paza
YMmenbmmres B 4 paza
YMEHBIINUTCS B 2 pa3a
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yBEJIUYUTCS B 4 paza

27 kakoe u3 HIDKECIEAYIOMMUX MHEHUH IPABWIIBHO, €CJIM dHEpTUus (poToHa Oosbie, 4eM padoTa
BbIXOa 3ekTpoHa?

Pabota BbIXOIa AIIEKTPOHA BCETA HOJDKHA OBITH OOIBINE, YeM dHeprus GOoToHa
Oueprust GoToHa HE MOXKET OBITH paBHBIM pabOTe BBIXO1A

He npoucxoaur sBienue poroaddexra

[Ipoucxonut sBnenue GotorddexTa U HMEKTPOH yIANIETCs OT MOBEPXHOCTH METallIa

O@OO0O

[Ipoucxonut senerue Gporodddexra, HO FNEKTPOH HE MOKUAAET MOBEPXHOCTh METAJIa

28 kakoe u3 Hkeyka3zaHHBIX MTPEANOI0KEHUN BEPHO, €CITH SHEPTHs (OTOHA MEHBIIIE pabOTHI BBIXOAA
anekTpona?

Pabota BbIX0o/a Beeria JOKHA OBITh O0JbIIe d3HEpruH (POTOHA
OHeprust GoToHa HE MOXKET OBITH paBHOW pabOTe BBIXOJIA

Ssnenne Goro3hpexTa IPOUCXOINUT U HIEKTPOH yIAIICTCS OT MeTalIa
Asnenue GoTorddexra HE MPOUCXOTUT
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Ssnenne GorodhpexTa IPOUCXOINT, HO HIEKTPOH HE MOKUAACT TOBEPXHOCTH METAJIA

29 kpacnas rpaHuIia Ay onpeaeaeHHoro Metaiia A = 564um. [lox neiictBuem kakux nimvuH BOIH
MpOUCXOouT siBnieHus: hotodadpdekra?

650 aM
576 HM
600 aM
540 am
550 am
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30 Or uero 3aBucut kpacnas rpanuna dorosddekra s 3amannoro merana?

OT MakcUMaJIbHOU CKOPOCTH BBIPBAHHBIX 3JICKTPOHOB
Or OHEPIrur nagarouiero CBETa

Or JJIMHBI BOJIHBI ITaJar0oniero CBETa

IlocTossHHas BeInunHA
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OT MHTEHCUBHOCTHU nmagaromero CBETa

31 Ha pucynke nmpexacrasnen rpaduk 3aBUCUMOCTH SHEPTUU CBETA B BUAUMOMN 00JACTH OT YaCTOTHI.
kakast Touka coorBeTcTBYeT kpacHomy cBety?

E4

OO0



QICIe)

4
32 kakoe 13 HIDKETIEPEUHUCICHHBIX SIBIICHUN 00BACHIET KBaHTOBYIO IPUPOIY CBETa?

ICTIEPCHS
T paKIus
uHTepdepeHIms

O dexr Komnrona

O@OO00O

MoJiapru3anus
33 kro co3znan reoputo hotodrpdekra?

®dabpukaHT
CroneroB
T'epn
IImank

@O0O00

OWHIITEHH
34 Yto takoe dhoToH?

CBETOBAs YacTHUIla
MOTOK HEHUTPUHO
MOTOK HEHTPOHOB

IMOTOK IMO3UTPOHOB
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IMOTOK 3JIEKTPOHOB
35 Tlpu kakom cBeTe MOKHO IPOSABIATH MICHKY?

roJayoom
KpPacHOM
uH(ppaxpacHOM
(uoneroBoM

OO00®@O

VIIbTPaduOICTOBOM
36 Ilpuniumn gericTBust (HOTOIIEMEHTA OCHOBAH Ha SBJICHUHT

(hoTOIIOMUHECTICHITIH
XUMHYECKOT0 AeiCTBHS CBeTa
TEPMO3JIEKTPOHHON IMUCCHH

doroaddexra

TCIUIOBOI'0 ABHMXXCHHS DJICKTPOHA

QICI0J0]0,

37 kakwue vactuisl BeuieTaroT u3 katona Bo Bpems ¢pororpdekra?

ITo3utponst
OTpunarenbHO 3apsHKeHHbIE HOHBI
[TonoXXuTenpHO 3apsKEHHbIE HOHBI
ONEeKTPOHBI
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IIpoTonst
38 Ort uero 3aBucut kpacnas rpanuna ¢potospdekra?

OT MakcuManbHON CKOPOCTH (POTORIIEKTPOHOB
OT MHTEHCUBHOCTH MAJAOIIEr0 CBETa

OO



Or HAIIPsKEHUS JaHHOT'O KaToAy U aHOY
Or MaTcpuaja Katoda

QICIe)

OT 4acTOoTHI magaromero CBETa

39 kakoii popmynoii BeipaxkaeTcsi H”3MEHEHHUE JJIMHBI BOJHBI pu koMnToHOBCkOM paccestHuuM poToHa
ot yactuiel Maccoit m? (h — mocrosinnas [Inanka, ¢ — ckopocTs pacnpoctpanenus cBera B Bakyyme,
0- yronnb paccestuus poToHa)

A

ffﬁ = Er.l:lsI E
mic 2

A

L

T

ffi =_—¢cosd
i

O

EA= i{l—:ns.&?)
i

O, e
Ea= Zfl-cos )
2k

40 Or uero 3aBucut kunernueckas sHeprus snekTpoHa mpu BBIX0JI€ U3 METaJIa BO BpeMs
dbortoaddekra?

OT 3HaYeHHs TOKA HACHIILEHUS

OT yacTOThI NAAAIOLIETO CBETA

OT TemnepaTypbl MeTajl1a

OT UHTEHCUBHOCTH NAJAIOLIET0 CBETa

OO00®O

OT KOJIN4YEeCTBA BLUIETABIINX OJICKTPOHOB
41 Mexny kakumu dpuznaeckumu siBneHusMu co3aaetcs cBsi3b npu hotodrpdekre?

Memuy QJICKTPUYCCKUMHU U ONITUICCKUMHU
Memz(y MAarHuTHBIMHA U DJICKTPUICCKUMU
Memz(y SJICKTPUYCCKUMU U aTOMHBIMHA

Me>1<zly SJICKTPUYCCKUMU U MAarHUTHbIMU

OO000@

DoTo3PeKT HE CO3/]aCT HUKAKOW CBS3U MEXKIY SIBICHUSIMHU

42 Ha pucynke naHn rpaduk 3aBUCHMOCTH SHEPTHH OT JUIMHBI BOJHBI JIJIs1 BUAUMOM 00sacTH criekTpa.
kakast Touka cooTrBeTcTBYeT kpacHomy 1iBery?

L.
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43 kakoe u3 HIKETIPUBEICHHBIX SIBJICHUN 00BSICHAETCS BOJTHOBOM 1 KBaHTOBOI! Teopueit cBeTa?

BbIHYKIEHHOE U3JTyYeHHE
Oddext Komnrona
dotordp ekt

JaBnenue ceera

O@OO0O

PentrenoBckoe uzinydeHue



44 kakwe siBeHUs MMOATBEPKIAIOT KBaHTOBBIC CBOMCTBA cBETa?

Hdudpaxuus, naTephepeHns, monIpr3anus
Pentrenosckoe nznyuenue, s¢dext Komntona, monspuzanus
®dotorddexT, peHTreHoBcKoe u3nyueHue, agpdexr Komnrona
DotoaddexT, audpakiys, HHTEPPEpPEHIHS

OO0®O0O

Jasnenue crera, noispusanus, 3pdext Komnrona

45 PaboTa BBIX0JA HIEKTPOHOE I3 MeTaLIoB A= 235 . IIpu kakoii amiHe
BOJHBI He IIporex o Ut hotosdibext

h=64.107" Inc-cex ¢ =3-10°m/ cexy,

350 am
400 HM
500 am
650 aM
300 aM
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46 Ha ocemenun katona BakyymHoro ¢oTosnemenTa morokom MoHOXpoMatuyeckoro cBera
IpoUCX0oaAUT ocBoOoXkaeHUE oTornekTpoHoB. kak usmenurcs konnuectBo potornekTpoHoB,
BBIPBIBAEMBIX CBETOM 32 | C, €CJIM MHTEHCUBHOCTh CBETa YBEJIMYHUTCS B 4 pa3a?

YMEHbLIUTCS B 4 paza
YBEJIMYUTCS B 2 pa3a
yBEIMUUTCS B 4 pasza
yBenuuuTcs B 16 paza

OO0®@O0O

HC UBMCHUTCA

47 Tlpu ocBemenuu karoaa BakyymHoro gorosnementa nmorokom MmoHoxpomatuieckoro ceera
MPOUCXOIUT 0cBOOOXKIeHNe (hoToaekTpoHoB. kak n3menutcs makcumaneHas kunetudeckast sneprus
(OTOHOB NPH YBEJIMUYECHUH MHTEHCUBHOCTH CBETa B 2 pa3a?

HE U3MEHUTCA
YBEJIMUUTCS MEHEE YEM B 2 pa3a
YBEJIMYUTCS B 2 pasza

YMEHBUIUTCS MEHEE YeM B 2 pa3a

OO000@

YMEHBUIUTCS B 2 pa3a

48 kakue u3 nepeurciIeHHbIX HUXKE SBJICHUIN MOTYUYnIIN BIEPBbIe 00bICHEHNE Ha OCHOBE kBaHTOBOI
Teopuu cBeta: 1-unrepdepenuus; 2-nudpakiums;3-pororddekt;4-nonspuzarusn?

TOJIBKO 3
3u4g
1,2,4
TONBKO 1
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TOJIBKO 1 1 2

49 HesapspkeHHas H30JUPOBAHHAS OT IPYTUX TEJI MeTaJLTHUeckast miiacThHa OCBEIaeTCs
ynbTpaduonetoBsiM cBeToM .3apsa kakoro 3Haka Oynet uMeTs 3Ta miacTuHa B pe3ysibTare
dotoadekra?

O

OTPULIATEIbHBIN
O 3HAK 3aps/ia MOKET ObITh Pa3IUUHbIM
O IUIACTHHA OCTAETCsl HEUTPaJIbHOM



® nonoxwuTeTbHEI

O HET MPaBUJIBHOT'O OTBETOB

50 Tlpu ocemennn karona Bakyymuoro ¢orosnementa norokom MoHOXpoMmaTuueckoro cseta
MPOUCXO0IUT ocBoOOXkIeHue (hoToanekTpoHoB. kak usmenutcs makcumansnas kunetuueckas sneprus
¢dboTos1ekTpOHOB NP YBEIWYEHUU YaCTOTHI CBETa B 2 paza?

YBEJIMYUTCS B 2 pa3a
YMEHBLIUTCS B 2 pa3a
YBEJIMYUTCS] MEHee YeM B 2 pasa
HE U3MEHUTCS

YMEHBIINTCS MEHEee YeM B 2 pasa
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51 B skcniepumeHTe 00HAPYKEHO, UTO MPH OYCHb BHICOKOWH MHTEHCUBHOCTH OO TyUYCHHMSI
dotoanekrpuueckuii a¢dhekT mpoucxoauT u npu yacrorax GOTOHOB HIKE KpacHOM TpaHUIIBI
dotorpdekra. Uem MokeT 00BICHITHCS ITOT 3P hekT?

OTo ommnbKa HKCIIEPUMEHTA

[pu BHICOKUX MHTCHCHBHOCTSIX 00Iy4eHHs BO3MOXKHBI HAPYIICHUS 3aKOHA COXPAaHCHUS SHEPTUH
BosMoskeH TyHHENbHBINA Y3 PEeKT

ATOMBI MOTYT TIOTJIONIATh OJJHOBPEMEHHO JIBa WK OoJiee POTOHOB

O@OO0O

9t0 CJICACTBHUEC COOTHOLICHUA HeOHpe}leJ’ICHHOCTeﬁ
52 B kakom npubope cBeToBas sHeprus npespainaercs B anekrpudeckyro snepruio?

B CIIEKTPOCKOIIE

B IIOJIyIIPOBOJHUKOBOM JHOAE
B BaKyyMHOM JIHOJIE

B TPaH3UCTOpE
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B ()OTO3JIEMEHTE

53 Ilpu ocBemnieHNN MeTAITHYeckoi mIacTHHBI MOHOXpOMaTHIecknM CBETOM € 4acTOTOM a
npoucxoaut horodddekr. Makcumanbaas kunernyaeckas sHeprust 0cBOOOXK1aeMbIX 3J1eKTPOHOB
paBHa 2 3B. [Ipu ocBerieHnn 3Toi MIaCTUHBI MOHOXPOMAaTH4YeCKIM CBETOM C 4YacTOTON 2a 3HaYeHHE
makcumanbHol kunernueckas anepruu ¢otosnekrponos Oyner

1,6 3B

oompme 2 3B menbIIC 4 5B
4 5B

13B

6ombie 4 5B
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54 kak MOXHO yBenUYHUTh CHITy Toka HachIeHus ipu potodrddekre?

YBCINMYCHUEM JJIMHBI BOJIHBI ITaAal0IIETO CBETAa
YBCINYCHUEM UHTCHCHUBHOCTH IMaAaroniero CBETa
YMEHBIICHUEM MHTCHCUBHOCTHU MaJaOIIETO CBETA

YMEHBIICHHUEM YaCTOTHI MMagarouiero CBeTa
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YMCHBUICHUEM IJIMHBI BOJIHBI TaJAOIIECTO CBETA
55 kro ycranoBun 3akonsr poroaddekra?

dabdpukant
[Tnank

@O0

CroneToB



T'epn
DHHIITEHH
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56 kak moxHo yBenuunth Makcumanenyto kunernueckyro snepruro ¢potosnekrponos?

VBenuueHneM noToka IaJiaroliero cBeTa
YMCHBIICHUEM HMHTCHCUBHOCTH MMaAAOIICTO CBETA
VBenumueHrneM HHTCHCUBHOCTH T1aIAI0IIETO CBETa
VBenuueHneM 4acTOThI Mafarolero CBeTa
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VBenuueHneM JJIMHBI BOJIHBI MaJJaI0IIETO CBETa

57 kakast enHMIIA YACTOTHI U3yUYEHHUs CBETA sABIsAeTCS OCHOBHOM B CU?

O

1 pan
1M

lc
pan/c
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58 HesapspkeHHast H30JIMpOBaHHAsS OT APYTUX Tel MeTajuinueckas miacTuHa ocBenaeTcst

ynbTpaduoneToBsiM cBeToM. 3apsia kakoro 3Haka Oyner uMeTs 3Ta miuacTuHa B pe3ysibTare
dboTtoaddekra?

3HAK 3apsi/ia 3aBUCUT OT MOIITHOCTH OCBEIIIEHUS
IJJaTUHA OCTAHETCS] HEUTPaIbHON
OTPHLIATEIBHBIN

MOJI0KHUTEIBLHBIN

O@O0OO

3HaK 3apsaa 3aBUCUT OT BpEMCHU OCBCIICHUA

59 Dnekrpockon coenunen ¢ nuHkoBoil macTUHKOMN U 3apskeH, OTpULaTeNbHbI 3apsaaoM. [lpu
OCBEILEHUH IJIACTUHBI YIbTpaduoIETOBBIM cBeTOM 3iekTpockorn paspsxkaerca. C yMeHbLIEHUEM
YacTOTHI CBETA MPU HEM3MEHHOM MOIIIHOCTH cBeTOBOro notoka makcumanbHas kunernueckas
SHEprusi ocBOOOXKIaeMbIX 37ekTpoHOB

CHa4dajla yBCJIMYUBACTCA, 3ATEM YMECHbIIACTCA
YBECINYUBACTCA
YMEHBIIACTCA

HC U3MCHSACTCA

OO0®O0O

CHaydajla YMCHbIIACTCs, 3aTEM YBCIIMUUBACTCA

60 Mexny gorokarogom u aHO aM pacCTOSIHUE S | MpoJIokeHa Takas pa3HOCTh MMOTEHITUAIOB, YTO
HauOosee ObicTpbie (oToAnekTpOoHBI MOTYT MposieTeTh Tosibko nmonoBuHy S. kakoe paccrosiHue onu
MIPOJIETSAT, €CITU PACCTOSIHUE MEXKY IeKTpoIaMu YMEHBIIUTCS BIBOE I TOU K€ Pa3HOCTH
MOTEHITUAJIOB.

HEJIOCTATOYHO JAHHBIX JJISI OTBETA.
S/4

S

S/2

S/6

OO00®O

61 Onpenenuts mopsAok 3aBUCUMOCTH @) TOHA HAaChIIeHUs U 0) yucia (poTodnekTpoHoB,
nokunaromux katon B equnuity Bpemenu npu ¢potodddekre ot sHepreruueckoi ocBemeHHOCTH
katona.



a)-1 6)-1
a)l; 6)0
a)l; 6)1
a)-1; 0)1
a)l; 6)-1

OO0®OO

62 Yto takoe kpacHas rpanuma goroaddekra?

MaKCUMaJIbHbII UMITYJIbC (DOTORIEKTPOHA

CKOpOCTh IPH KOTOPOH Mpekpariaercst HoToTok

SHEprus Npu KOTOpoi nmpekpamaercs GoTOTOK

MUHHUMaJIbHAs 4acTOTa, IPU KOTOPOii nossisiercs Gorodddext

O@OOO

MaKCHUMaJIbHasA KHHETUYCCKas SHECPI UL q)OTOZ)JIeKTpOHa
63 Ykaxute eMHUITY 9acTOThI (pOTOHA

I'n
M
JIxk
Bt
I'n

O000@

64 Uto npuHuMaeTcs 3a equHuIly sHepruu kanta 8 CU?

1 m Ix
1°B
1 JIx
1 kBt [J g
lalwm

OO0®O0O

65 ®dotoanekrpuuecknii 3pdekrt 611 oTkpoIT B 1887 romy (kem?) u B 1888-1890 romax
skcnepuMeHTansHO uccnenoBad (...). Haubonee momnoe uccnengopanue spienust poroaddekra Obu1o
BBITIONHEHO (....) B 1900 r. BcTaBbTe ¢ mportyiieHHble MecTa GaMUINN YIYEHHBIX

A.Croneros, I'.I'epu, A.DiiH1TeltH
I'.T'epu, A.Ctonetos, ®. [lenapn
A Ditamrreiin, I'.I'epr, A.Croneros

OO0®@O

I'.T'epu, A.CroneroB, M.Ilnank

66 [1pu yBearueHU YacTOTHI MAJAI0IIEro CBETa Ha MOBEPXHOCTH OIPe/IeJIEeHHOI0 MeTajuia B 3 pas3a
makcumanbHas ckopocts dhoTosnekTporoB yBenuunBaetcs B 2 paza. [1o kakomy BeipakeHuto
omnpeaenseTcs padoTa BeIxoa 31ekTpoHa U3 1aHHOro MeTana?

Q)

5

100]®0

(D w

15

67 kakoe u3 HWXCIICPCUUCIICHHBIX 3HAUYCHMN YaCTOTBI HCIIOJIB3YCTCA IJIA BO3HUKHOBEHMS

dotorpdekra?

—~
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68 HanpsmxeHiie B p ¢HITeHOBCK O Tpyoke 40 kB. Hatiti A/nHy BOJIHBI
TOPMOSHOI'0 PEHITEHOECKOT 0 H3TydeHHA

(h=64.10% o, c=3.1Cmic, e=1610").

15 am
10 am
30 am
20 M
40 aM

OO0®O0O

69 Ha nosepxHocTh MeTasuia ¢ kpacHoii rpanuneit porosddekra 500 Hm mamaer cBetT ¢ ATUHOMN
BoTHBI 400 HM. UeMy paBHO oTHOmIeHHe MakcumanbHOl kunHeTtndeckoit snepruun porosnekrponon k
sHepruu poToHa?

1

2/5
1/5
3/5
4/5

OO0®OO

70 Yro Ha3bIBaeTCs BHEMIHUM (oTodpdekrom?

[NouepHeHue HOTOMITACTUHKY MO JCHCTBUEM CBETA
BrpIxos 571eKTpOHOB B BaKyyM IOJT ACUCTBUEM CBETA
M3meHeHne MpoBOAMMOCTH BEIIIECTBA MO/ ICHCTBUEM CBETA

Monwnsarus ra3os noj ASHCTBUEM CBETA
BO3HI/IKHOB€HI/I€ 3.14.C. HA KOHTAKTEC I[Byx HOJ’IprOBO}lHI/IKOB, NIJIIn HOHprO—BOI{HHKa 1 METaJljia 1moJ
JIIEHUCTBUEM CBETa

OO0O0®O

71 Ha ckonbko nponientoB ckopocts kpacuoro ceta (A = 7000uM, n = 1,6) 6omblie
ynbTpaduoneroBoro csera (A = 7000um, n = 2) B kakoit-nubo cpene?

5%

40%
60%
25%
50%

OO0®@OO

72 kakoe siBneHue o0bscHseTCs BOTHOBOM U kopryckymsipHo#t mpupomoit cBera?

s dexr Komrrona
IHCTIEPCHS

dhotorpdexr

OO0



O HHTEephEpEHITHS

@ JaBJICHUC CBCTa
73 Ha ocnoge kakoro siBinenust pabotaet BakyyMHbIH (OTO3/IEMEHT?

SBnenus BeHTIIIEHOTO (hoTo3PdekTa
SIBneHnst POTONIOMIHECTICHIINT
DOTOXNMUYECKON PEAKITUI

SIBnenwust BHyTpeHHEro ¢oTtoddderra

@OO000O

SIBnenwust BemrHeTo porodddexra
74 kakue ¢pynnameHTanbHble 3aKOHBI BHITOTHSAIOTCS Npu komnToHoBckom paccestHun?

CoxpaHeHHe UMILyJIbca 1 MOMEHTa UMITYJIbca
CoxpaHeHHe UMITyJIbca 1 MacChl
CoxpaHeHHe UMITyJIbca U SHEPTUU
CoxpaHeHHe YHepTUU U Macchl

OO0®@O0O

CoxpaHeHHe AIIEKTPUYECKOro 3apsaaa

75 kakoii popmyioit onpenensiercs 06o6mennas popmyiia banemepa aiis criekTpoB atoma
BOJI0pOa?

O 1

F=E:R(—\— ,J |:m=L2,....,‘:~1=m+1,m+2,....:I',
m- H

f'\

e’ 1 1

V= R(—2+—2] (m=n+lr+2..12=12..)
meon

O

}é.ﬁ:{ LAY tmsigicn=mitmiie
m- n

1 1
V= (_1—_\J m=12. . n=m+lm+2,.};
| 3

=R( 1,— I,J fr=34 =),
2° w

76 Uto BIpakaeT AX B MpUHIUIE HeonpeaeneHocTu | eitzendepra?

CpenHioro AnuHy npooera.
JnuHy npoiiieHHoro nyTH;
3HaueHUE KOOPINHATHI YaCTHULIBI;

PaccTosiHMEe MeX 1y opOUTaMH B aTOME;

@O0O00

HeOHpeﬂeHeHHOCTb B 3HAYCHUHM KOOpAWHAT YaCTHUIIBI,
77 Tlo kakum opOuTam 351ekTpOHBI MOTYT IBUTAThCS B aTOME?

OJIM3KHUM K S7PY.
COOTBETCTBYIOIINM KBAHTOBBIM 3HAYCHHUSM KOJIMUECTBA ABIKCHHS,
ITo 1r00BIM;

ToaBKO MO AITUTITHYCCKHM;

OO00®0O

TonpKO 1O KPYTOBBIM;

78 kakoii Bun criekTpoB xapakTepeH BellecTBaM B aTOMapHOM BHJI€ B Fa30BOM cocTosiHUU? 1.



Jlnneituarerit cnekrp;ll. Crutomaoi criekTp;III. [Tonocatsrit ciekTp
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11, T
I

1

I
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79 kakoit u3 3THX ONBITOB SABJISETCS AOCOMIOTHBIM J10Ka3aTeIbCTBOM OCHOBHBIX HJIEH TEOPUHU
ctpoenus aroma bopa? 1. OnbiT J[3BHccona-/lxxepmepa;ll. Onbir @panka-I'epua; II1. OnbiT
Pezepdopaa;IV. Onsit Jlays; V. Onsir @penens

OO000@

II
A%
I
v
III

80 Ctpoenue kakoro atoma o0bsacuser Teopus bopa?

OO000@

81 kak meHsiercs sHeprust aroma rnpH U3J1y4eHuu?

OO000@

VMmeHblaeTcs;

VYBenuuuBaeTcs;

CriepBa yMEHBIIAETCS, 3aTEM YBEIUIHBACTCS
Pagen nymio;

Memnsiercs;

82 kakwm ypaBHEHHEM ompeenseTcs AJTMHA BOJHBI TIOTIonaeMoro ¢gotoHa?

O@OO0O

¢/En- Ek
En-Ek /h;
En-Ek /c;
hc/En- Ek;
h/En- Ek;

83 kak pacmnpeenieHbl MOJIOKUTEIbHBIC U OTPHUIATEIbHBIC 3apsi/Ibl B aTOME TI0 Mojienin TomcoHa?

@

OO0

Bce nmonoxxurtenbHbIC 3apsAAabl aToOMa pacpeaCICHBI BHYTPH 1Iapa C OHHHaKOBOﬁ TUIOTHOCTBIO, BJICKTPOHBI KE
COBEpIIAIOT KoJieOaTeNnbHbIe JABWXXCHUA BOKPYT CBOUX MOJIOKCHUM PaBHOBECHA;

ITonoxurensHbIE 3apsiAbl B LIEHTPE IIapa, OTPULATEIbHBIE 3aps bl )K€ BOKPYT HETO;

OTtpunarenbHbIe 3apsiibl B IEHTPE LIapa, MOJI0XKUTEIbHBIE 3apsAbl )K€ BOKPYT HETO;

OTpunartenbHbIe U MOJIOKUTEIbHBIE 3apSAAbl B LEHTPE 11apa, B 04eHb MAJIEHBKOM 00beMe

[TonoxwuTenbHBIE 3apsi/ibl aTOMa HaXOAATCS B IIEHTpe poMOa (T]ie MepeceKaroTcs TUaroHain), OTPHIIATEIbHbIC
3apsAIbl KE PACIPECIICHBI B Y3JIOBBIX TOUKAaX.

84 kakoii cniektpanbHoii cepun coorBeTcTBYeET nepexoq E6 —E3 snektpona B aToMHOM Boziopoe?



Ipynna
Bpoaker;

OO0

Jlaiiman;
85 Ecnm =2; n=3, To kakoe makcumanbHO€ 4HCIIO 271eKTPOHOB B HUKHEM CIIOE?

6
2
18
10
8

OO0®@O0O

86 B kakowm cooTHOIIEHUU HAXOAATCS 3apsiabl U MACChl MPOTOHA U AiiekTpoHa?

C

3apsi/ibl PaBHEI 10 BETMYMHE, HO TIPOTHUBOIIOJIOKHBI TI0 3HAKY; Macca mpoToHa B 1836 pa3 Oomnbliie Macchl
3JIEKTPOHA

3aps SIEKTpOHa OO0JIbIIe, YeM Y TPOTOHA, a Macca poToHa B 1836 pa3 Ooible Macchl AJIEKTpOHA
3apsiq AMEKTpoHA OOJbIIe, YeM y IPOTOHA, HO MacChl UX PABHEI
3apsi MPOTOHA OOJIBIIE, YeM Y IIEKTPOHA, HO MAaCChl UX PABHBI

OO000

3apsAAbl paBHBI 110 BEJIMYUHE, HO MIPOTHUBOIIOJIOXHBI 110 3HAKY; MAaCChl TAKXKC PAaBHBI

87 B aTtome anekTtpon Haxoautcs B coctosiHuu 3d. Haliaure opOutaibHbI UMITYIbCHBII MOMEHT.
B
2
W
o'

13

88 kakue n3 3THX BapHaHTOB SBIISIOTCS COOTHOIICHUSMHU HEOTpeaeaeHHOCTH I ei3enoepra? (31ech
h— noctostnnas Ilnanka)

Oiipe £h; hypy=t, fmfrpeh;
C A=ty AEApy=tt AE fpr=t,
@i 2 h, Aydpy > b, Azl 2 h

Ot < by Sy < by Azdipr S h

89 Ilo kakoit popmyie BeraucisieTcs 1iIMHa BOJIHBI 1e bpoilyis 1151 4acTUilbl Maccoi m M SHEepruei
E?

h+f2mE

%_1
A
-/
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90 TlpaBunbHOE BRIpaXEHUE MPUHIINIIA HeonpeneneHHoctu ['eitzendepra ana koopaunar u
UMITyJIbca?

O
E/X il

[

e e N P

A
EK-&PF:_’
A
Ex AP, <

A
B% AP, =

A
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91 kakum ycnoBusiM JOKHA YIOBIETBOPATH BOJIHOBasA (pyHKITHMS y, onpenensonias COCTOsSHUE
gactunpl? 1 — JloibkHa IMETh OTpaHUYeHHOE 3HavYeHue; 2 — J[oipkHa OBITh OTHO3HAYHOM; 3 - TOJDKHA

OBITH CIUIOIIIHOMA.

HUKaKue TpeOOBaHUE K BOJIHOBON (DYHKITUH HE MPEIbSIBIIACTCS
1,2,3

TOJBKO1;

TOJBKO 2

OO00®@O

TOJBKO 3;

92 Tlo kakoit hopmyne onpenensieTcs: JIMHA BOJTHBI B HEPEIATUBUCTUCKOM COCTOSIHUM TIO TUTIOTE3€
Ie bpoiinsa? (mo — macca mokost yactuiipl, v - ero ckopocts, h — mocrosiunas [1nanka)

i

) W@ =0

93 kakas u3 hopmynupoBok cooTBeTCTBYET npuHLuily [laymu.

O CocTosiHHE MUKPOUYACTHIIHI B KBAHTOBOW MEXaHHUKE 3aJ1a€TCS BOTHOBOU (DyHKIHEH
@ B KBaHTOBO - MEXaHMUYECKOW CHCTEME HE MOXKET OBITh ABYX WIIM O0Jiee 3JIEKTPOHOB, HAXOIAIINXCS B
COCTOSIHUM C OJJUHAKOBBIM HAOOpOM KBaHTOBBIX YHCEIl



9H€pFeTI/I‘-I€CKI/Iﬁ CIICKTP DJICKTPOHOB B KBAaHTOBO-MEXaHUUYECKOM CHCTEME JAUCKPCTCH

CocTosiHue MHUKPOYAaCTHULIbI B KBAaHTOBOM MEXaHHUKE HE MOXKET OJHOBPEMEHHO XapaKTEPHU30BATHCSA TOYHBIMHA
3HAYCHUAMU KOOPJUHATHI U UMITYJIbCa

KBaHTOBO-MEXaHUYECKOH cCUCTEME HE MOXKET OBITh ABYX WJIA bonee OJICKTPOHOB, 06J1ana101unx OJMHaKOBBIM
CIIMHOM

O OO0

94 Ecnu n=4, kakue 3HaueHre mpuHUMAaIOT kBaHTOBBIC Yncia { u m?

@023 m=0+2243,
C-oL234 m=0x14243+4;
Co1,234 m=H 424344,
Cr12345 m=#4243;

Cr1,234  m=021524344

95 Atowm, kakoro snemenra siBisieTcs nmpocTeimmm?

BOJIBI
JUTHA

yriepoaa
BOZIOpOJIA

O@OO0O

rejuns
96 CocrosiHue 3nekTpoHa B aTomMe MOJTHOCThIO XapakTepusyercs. ..

MAaravTHBIM U CIIMHOBBIM KBAHTOBBIMH YHCJIAMH
a3uMYyTaJIbHbIM KBAHTOBBIM YU CJIOM
YCTBIPbMs KBAHTOBBIMH YHCJIaMHA

TJIaBHBIM N 1 a3UMYTaJIbHbIM KBAHTOBBIMU YHCJIAMHA

OO0®O0O

TJIaBHBIM KBAHTOBBIM YHCJIOM N

97 Cornacno npunnuny Ilaynu B atome makcumym ckonpko anekTpoHOB MOXKET OBITH
OTIMYAIONIUXCS CTUHOBBIMU M MArHUTHBIMH KBAaHTOBBIMU YUCITaAMU?

98 Ckomnbko anektpoHoB umeercs B atrome, eciu snekrponnsie ciou K u L, ypoBens 3S nonHocTbio
3acesieHbl, a ypoBeHb 3P 3acesieH Ha MOJIOBUHY ?

15
16
18
17
12

OO000@

99 C nomorsto kakoro omsiTa onpesnensercs COOCTBEHHBINM MeXaHNYeCKkrii MOMEHT — CTMH
anektpona?



bore

IlIrepua u I'epnaxa
MunukeHa;
Peszepdopna;

Hesuccona u Jlhxepmepa;

OO00®@O

100 kakoit n3 HYKECIEAYIONIMX YYCHBIX BBIJIBUHYJ TUTIOTE3Y O TOM, YTO PO COCTOMT U3 IIPOTOHOB
u HeiitpoHnoB? 1 - bekkepens; 2 — kiopu; 3 - Pezepdopn; 4 — Banenko; 5 — I'eiizenbepr

1u2;
4us;
lu4g
2u3
1u3;

OO00M®O

101 kakoe u3 HIKeCIEMYIOMUX BRIPAKCHUH CIIPaBEIJIMBO JIJIsl OpOUTAIBHOTO kKBaHTOBOTO Yncia? 1 —
Omnpenenser sHepruto nekrpona B arome; 2 — OnpenensieT MOMEHT koJndecTBa ABMIKCHUS
anektpona B arome; 3 — OnpenensieT cummeTpuio 3ekTpoHHoro obnaka B atome.

TOJBKO 1;
2u3;
1u3
1u?2;
1,2u3;

OO00®0O

102 kakoe BbIpakeHHEe UMITYJIbCHOTO MOMEHTa B kBaHTOBOI MexaHuke?

103 kakwe 3HaueHMsI MOTyyaeT MarHUTHOE KBAaHTOBOE YHCIIO TIPU 3aIaHHOM 3HAYE€HUU OPOUTAIIBHOTO
kBaHTOBOIO UHKCHa ?

Ol=0153. 00 + 5
O=123...¢
®=0+142,... 8

104 kakoe BbIpaxkeHHE UMITYyJIbCHOTO MOMEHTa B kBaHTOBOI MexaHuke?

C_njriz+n

\ /
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105 kopnyckynsipro-BonHoBo# nyanusm Jle bpoitns

OTHOCHTCS TOJIBKO K HCﬁTpaJ'IBHHM 3apsAKCHHBIM YaCTHUIaM.
OTHOCHTCS TOJIBKO K DJICKTPOHAM;

OTHOCHTCS TOJIBKO K MUKPOYACTHULIAM;

OTHOCHTCS TOJIBKO K Y - KBAHTAM;

OO0®OO

OTHOCHTCA TOJIBKO K aTOMaM,
106 Yemy paBeH CIMHOBBIA MOMEHT UMIyJIbca 3ekTpona?

Crits

Oro1 @

Ck

Chri4
107 Ckonwko 6ynet makcumanbHoe uncio 37aekTpoHOB B kBAHTOBOM COCTOSIHUM TIpH n=57

50
30
20
40
10

OO000@

108 ITo kakoit ¢popmysie BeIYUCIISIETCSI MOMEHT UMITYJIbca B kBaHTOBOI Mexanuke?

= B JEE+Y)
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109 kakue 3HaueHus nojayyaer MarHuTHOe kKBaHTOBOE YMCIIO MPHU 3aJJaHHOM 3HAYEHUU OpOUTAIBLHOIO
kBanToBoro uucna ?

@=0+1.42,.. . .+¢

~
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110 kak mumercst makcumaiibHOE YHCITO 371eKTpOHOB Z(n), onpeieinsieMoe ToIbko TiIaBHBIM
kBaHTOBBIM unCIOM N?

Sn)=(2n =1y

C)= (-1
Q?E}= n
Qﬂ)= D

Cn) = (2 +17

111 Ckonsko anektponoB umeercst B atome, eciu anekrponnsie ciou K u L, ypoBens 3S moHOCTBIO
3acesieHbl, a ypoBeHb 3P 3aceneH Ha NOJOBUHY

15
18
17
12
16

OO000@

112 WUcnonw3ys npunnun [laynu, Haiigute MakcumanbHoe YUCiIo 31ekTpOHOB B pa3peieHHbIX
COCTOSIHMSIX aTOMa C 33/IaHHBIM 3HaY€HHEM N IJIaBHOI0 KBaHTOBOTO YuCIa.

C{m +1)
2

Crn

@H

CH

Cintl)

113 kakwe wacTuirel yaoBneTBopstoT npuHIumy [laymm?

)

(_ YacTuupl ¢ UEIbIM CIIMHOM;
® Yacruusl ¢ MOTYLETOBBIM CITHHOM;
O YacTuibl, y10BIETBOPSIOIUE CTATUCTUKY bo3e-OlHiTelina;



OO0

YacTuipbl, HeyoBIeTBOpsAtoLIe cTaTucTUKy Depmu-Jlupaka.
Yacrtulipl HeMMEIOIIKE CINHA,

114 kakoii cnektp moxeTt Bo30Oyxnatbes npu komuatHoi Temnepatype?

OO000@

BpaIiaTeIbHbIN;
SJIEKTPOHHBI;
3MHUCCHOHHBII
a0CcopOLIMOHHBIN;
KoJieOaTeNbHBII;

115 C kakum cocTosiHueM BellecTBa CBsA3aH BpamaTeIbHbIi criekTp?

OO0®@O0O

amopdHoe
TBEpAOC

ra3oBoe

KHUIKOE
KPHUCTAIINYECKOe

116 kak na3zwiBaroTcst MmoneKymnsipHbie crieKTpbI?

OO000@

MIOJIOCATHIH CIIEKTP;
JIMHENHBIN CIIEKTP;
XapaKTEepUCTUUECKUN CIIEKTD;
SMUCCHOHHBIN CIIEKTP

CIUIOLIHOM CIIEKTD;

117 kak n3meHuUTCS MOTHAS SHEPTHUS CUCTEMBI U3 IBYX CBOOOHBIX MPOTOHOB M IByX HEUTPOHOB TIPHU
COEIMHEHUHU UX B aTOMHOE SAPO Temusi?

OO0®@OO

HET NPaBUJILHOTO OTBCTa
HC U3MCHUTCA
YMEHBIINUTCA
YBEIIUYIUTCA

MOJKET YMCHBIIUTCA UJIN OCTaTbCA HEU3MEHHOU

118 kakoit nopsnkoBsiii Homep B Tabnuie Menaeneesa y aaemMeHTa, koTopslii moydyaeTcs B
pe3yNbTaTe U3IIyYeHHs raMMa-KBaHTa SAPOM 3JIEMEHTa ¢ TOPsAIKOBBIM HOMEPOM Z

@O0O00

Z-1
7+2
Z-2
Z+1
zZ

119 Yro Takoe ramma-u3mydeHue?

O

@000

[ToTOK KBAaHTOB 3JCKTPOMATHUTHOTO M3TyUEHHsI, HCITYCKAEMBbIX TIPH TOPMOKEHHH OBICTPHIX DIIEKTPOHOB B
BELIECTBE

TIOTOK JJICKTPOHOB

IIOTOK IIPOTOHOB

IIOTOK aTOMOB I'CJIHA

IToTok kBaHTOB QJICKTPOMAIrHUTHOTO U3JTY4YCHUA , HCITYCKAEMbIMH aTOMHBIMHU SAApaMU

120 Ckonwko anektpoHoB conmepxurcs B 3nekTpoHHOM 060710uke HEUTPATHLHOTO aTOMa, B aTOMHOM
sape kotoporo conep urcs 6 IPOTOHOB U 8-HEHTPOHOB.?
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121 kakoi mopsinkoBsiii HoMep B Tabnuie MeHieneeBa y ajaemMenTa, koTopslii mosrydaeTcs B
pesynbrate 31ekTpoHHOro GeTa-pacnaja siipa 3JIeMeHTa ¢ MopsiikoBEIM HOMEpoM Z?

O@OO0O

Z-1
Z-2
Z
Z+1
7+2

122 Yro Takoe Gera-uzimydcHue?

OO000@

IOTOK 3JICKTPOHOB
IIOTOK ITPOTOHOB
IOTOK AAE€P aTOMOB I'CJINA

IOTOK KBAHTOB 2JICKTPOMAaruuTHOI'O U3JIyYCHHA, UCITYCKACMbIX aTOMHBIMU SIIpaMU
IIOTOK KBAHTOB 3JICKTPOMAarduTHOI'O U3JIYUCHHA, UCITYCKACMbIX ITPU TOPMOKCHUN 6I>ICTpBIX OJICKTPOHOB B
BCIICCTBC

123 Ckonpko amekTpoHOB comepkutcst B 31ekTpoHHOM 000710uke HEUTPaTBbHOTO aTOMa, B aTOMHOM
snpe koToporo conepxkurcs 3 mpoToHa u 4 HeUTpoHa?

OO000@

A = O 9 W

124 Yemy nmpuMepHO paBHO OTHOIIIEHWE MAacChl aToMa k Macce ero aToMHOTO sipa?

OO0®@O0O

4000
1/4000
1
1/2000
2000

125 kakoe u3 uznyuenuii siBisiercst Hanbosiee BpeIHbIM 715 uenoBeka?

O@O0OO0

BUJIUMBIN CBET;

PEHTTEHOBCKOE U3ITyUYCHUE;
TEIJIOBOE U3IYUYEHUE ;

Y— U3IIy4CHHUE;
VIIbTPadUOJICTOBOE U3ITyUCHHE;

126 kakoe u3 nznyuyenuit ornocutcs k paguoakTuBHbIM?

OO00®O

VIIbTPadUOIETOBOE U3ITyUCHHE;
Y— U3JTYUYCHHE;

TETJIOBOE M3ITYUCHHE ;
BUUMBIN CBET;

PEHTI€HOBCKOE M3IIy4CHHUE;



127 a-pacmam compoBOXKIAETCH. . .

OO000@

Y-M3ITydCHUEM;
UH(ppaKpacHBIM H3ITyICHHIEM;
CBETOBBIM U3JIy4YE€HHUEM;
PEHTTEHOBCKUM U3yYEHUEM;
yIBTPa(uOICTOBEIM H3ITydCHUEM;

128 PagnoakTHBHOCTRIO Ha3bIBAETCH. ..

OO0®@O0O

CaMOIPOU3BOJIbHOE NIPEBpAILEHHE AAEP C UCITyCKaHUEM 0-4aCTHII ;
IpeBpalleHNe 3JIEeMEHTapHbIX YacTHll;

CaMONPOU3BOJIbHBIHN pacaj HEYCTOWUMBBIX SIIEP € UCITyCKaHUEM
CIIOHTaHHOE JeJICHUE SIIEP ;

BHYTPHAJEPHOE NPEBpalleHne HEUTPOHA U MMPOTOHA ;

129 Bripasure A ¢ nepuoom nonypacmnazia T.

=) =@ =0
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130 16

= G 17 O
Karzte crofcTEa PAFTHYATOT MEO0TOIRL 5§ H g ?

3apsin sipa

YUucno HEUTPOHOB

Yucno npoToHOB
ITopsakoBbI HOMEp aToMa;

OO00®@0O

Yucno OJICKTPOHOB

131 JHEprHA CBAzH ANpa ;HE‘ paeHa 294 MaE Yewy pagHa ero yOenbHad 3HEpTHA
CEAZHY

10 MbB/nyxion
7,35 MbaB/HyKkI0H
9,8 MaB/HykioH
14,7 MaB/nykinon
19,6 MaB/nykion

OO00M®O

132 MaB

Y menbHaA SHEPrHA ¢BASH H30TOIIa ) paBHoO 7.5 P Yenmy pasHa

€0 SHEPI'HA ¢ BARI?

60 M>B
105 M»B
75 MaB
52,5 MaB
98 M»B

OO00®@0O



133 MaB

16
VIeNEHad SHEpTHA CEAIM H30TONA g/ pasHo 8 ——— . YeMy papHa ero
HVRITEH

JHEPTHA CEAIH 7

60 M»B
128 M»B
68 MaB
12 MaB
168 M»B

OO00®0O

=K

HpKnoH

134 VoenpHad sHepT HA CEMSH Anpa sHe pasHo 7.1 . Hewmy paEHa sHeprHA CEASH

STOr G AOpa’

18,4 M>B
28,4 M>B
20,2 M>B
82,4 M>B
48,4 M>B

OO00M®@O

135 U3 kakux gacTuiy cocTouT sapo?

TOJIBKO U3 HEUTPOHOB;
TOJIBKO U3 IIPOTOHOB;
TOJIBKO M3 IPOTOHOB U 3JIEKTPOHOB

TOJIBKO M3 MTPOTOHOB, HeﬁTpOHOB U1 3JICKTPOHOB;

@O0O00

TOJIBKO M3 HYKJIOHOB;
136 SAnpo sBasercs

CucteMoil, CoCTOAMIMX U3 INEKTPOHOB U HEUTPUHO
CucreMoii OJI0KUTETBHBIX 3apPS/IOB;

CucteMoii, COCTOSIINX U3 DIIEKTPOHOB M IIPOTOHOB;
CucteMoii, COCTOSIIITNX N3 IIEKTPOHOB M HEHTPOHOB;

OO00®@O

Cucremoii 6e3 3apsina;
137 Ha kakom siBneHMu ocHOBaH NMPUHIIUAII pabOTHI MaccoBoro criekTporpada?

MarauTHOM B3aUMOJCHCTBHH TOKOB.

SIBIIEHNH 3EKTPOMArHUTHOM MHAYKIUU;

OTKIIOHEHNH 3apsHKEHHOM YacTHIIB B MATHUTHOM TI0JIE;
BzanmoaeiicTBUM MeXy 3apSKEHHBIMU YaCTUIIAMU;

OO0®OO

HeﬁCTBHH MAarHuTHOIO IOJIg Ha TPOBOAHUK C TOKOM;
138 kakwue wactuiel Ha3bpiBaroTCcst Hykionammu?

[IpoTOHBI, HEUTPOHBI U AIEKTPOHBI, COCTABIIAIOLINE ATOM;
[IpoTOHBI U HEUTPOHBI, COCTABIIAIOLINE SAPO;

DNEeKTPOHBI

Monekynsl;

OO00®O

ATOMBI;

139 Brinyxaennbie konebaHus OCymecTBISIOTCS 3a CUeT. ..

O

CHMIKCHUS CUJI TPEHUA B CUCTEME |



NEpBOHAYAIIBHO 3arnaceHHON KMHETUYECKOM OHEPTUH;
NEpBOHAYaJIbHO 3araceHHON MOTSHIIUAIbHOM OHEPTHH;
BO3JICHCTBUS NEPpUOANYICCKU W3MEHSIONICHCS BHEITHEH CHIJIBI;

O®O0O

CJIOKCHHUS BHCIIHHUX CHIJI;

140 Ammuintyna BeIHYXIE€HHBIX rapmoHundeckux konebanuii npu pezoHaHce onpeaenseTcs
cienyromei hopMyIoii:

Q __
T R e e
By + 28
g =L
pez f—mg—zﬁz
S
T S o
Bfay - 5
S ___ 5
ez T 3 7
2y - &
A
E{{F _ J

* gfal +28

141 Kpyroeag 4acToTa @ 3aTYXANIMIX K0JeGaHITT CBA3AHA ¢ c00CTBeHHOI

KPYTOEOI 9acTOTOR @&, KoledaHHIT CHeTeMB] CJIeJy FOLIert (opny o

P =a? + 8
@= ol F
Qo - &
=2af- 4
G = @? - 28

142 JInddhepennmranipbHOEe ypaBHEHHE CBOOOIHBIX 3aTyXalOMUX KomebaHuii UMeeT BU/L:

Orxfde® + 8° (dxfde) + @z = 0.

Cifde + 28+ @, v =0

Qxfdf.g + & r+a@ =0

XidiT + Xai)+ i x =

©xjde® +2 pdxfde) + @iz =0

Q:{;‘rcff,g +-::E:r§ x=10
143 Mexanuueckas sneprus koneonromeiics MarepuanbHoOi Touku onpezen- seTcs ciexyonei
dbopMyoi:

C= dsin*(qt+ @)
=kd*f2

@



E=Acos*(@i+a@)
Q=kt
C = kap 42

144 TuddepennmanpHoe ypaBHEHUE CBOOOIHBIX HE3aTyXamIMUX koneOaHuii nMeeT BH/I:
fdt+a? 2 =0
Cifdt+al x=0
Cefde+ay 2 =0
O xfdi* +aix=0
Qxfdf.g —a@ x=10

145 BeIHy: &K IeHHBIE KoJe 6aHIIA OMICBIB A0 T oA QU] epeHIITATEHEIM Y ABHEHHeM
0,4d 2x/de® + 0,48/ dt +1,6x = 0,83sin @f. TIpH KAKOI YA CTOTe BHEIIHeTT BT Gy1eT

HaO0JATHCA Ppe3oHAHC?

O,Elﬁc_l - pad

Q05c™ . pas
Q03c™ . pao
@181 pas
QD,QC'I - pad

146 M ep eHIPIATEHOE YPABHEHHE 3aTYXAIMIK KO0 AHHIT IIMeeT BILT
0,5d%x/de? +0,258¢/dt + 8¢ = 0. OmpegemITe KPYTOBYH) HaCTOTY 3THK

KOJIe0 aHITL

C1oet Ppad
QD,Ec'l - pad
OF Pl pad
QCI,S-: . pas
QD,EC'I - pad

147 At=10 c ammutyna konebanuit ymensiuiace B € pas. Haitaure koaduriment 3atyxanus 3Tux
konebanmii.

@,lc o

Cozet
Coset

~
(7
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148 MaTepHa/IbHAS TOUMKA COBEPIIAeT IapMOHITeCKHe KoTedaHIs BI0ME 0CH
OX creprogonm T M aMITITY B0 Xg . 32 KaKoe Bp eMdA, CUIITadA 0T HadalIa

JBIDKEHIIA, OHA IIp ofi0eT paccToseate S = X, /2. HauareHasg daza @, = 0.

T/5
T/10
T/15
T/8
T/12

@O0O00

149

ABa 0MHAKOEQ HANPAB JIEHHBIX FApMOHITIeCKHX KOIedaHIA ¢ 0JHHAK OB 0L 19 CTOTOH ¢
AMILTITYIAMI A =3 v H Ay=S5 M CKNAJBIBAKTCA B 0JHO IApMOHIF ecK0e KofledaHIIe ¢
pasHOCTEIO (a3 Ag=m4. Onp eTe/mITe AMILIITYIY P e3VILTHp VEOIIET0 KosTedaHI g

5,33 cum
11,32 cm
9,56 cM
7,43 cum
13,82 cm

OO000@

150
MaTepHATbHAS TOMKA COBePIIAeT IapMOHITIeCKHe KoTedaHIA ¢ 1T oTol

V= 5007 , M aMILUIITY,a0it A=0,02 cv. Omp eqe/iTE CpeJHIe SHATEHIA VoK op eHia — (=
TOYKH HA ITYTH 0T ee Kp allHeT 0 IT0JI0ZKeHH J0 IT0JI0AKeHHIA paBHOBe cHA

Q107 caefc’
@3- 107 cagfc”
O 5 2
5107 cagfe
Q_‘J lll]j-:?}m:,."-::2
S0t catfe’

151
MaTepHATIbHAA TOUKA COBePIIAeT TapMOHITIe CKHe KoTedaHIIA ¢ YacToTol v = 5000y

H AMILTIEITY,10iT A=0,02 cnv. O@p eqe/mires cpeJgHie SHAMeHHA CKOpocTH < F - TOUKHHA

ITVTH OT € Rl)ﬂf]Hl?l"l:I IIOJIOGREHITA 0 ITOJIOCE eHITH P ABHOE €CT1H.

80 cm/c
10 cm/c
40 cMm/c
20 cm/c
60 cM/c

OO0®@OO



152 Al, Zn, Sn, Pb, Sb, Bi, Hg, Fe, Cu, Ag, Au, Pt,Pd Uto 310?

psn Ammepa
psna 3ecOeka;
psan Tomcona;
psan IlenpThe

@O0O00

psia Bonbra;
153 Yro Ha3pIBatOT MOBEpXHOCTHBIM ckaukom moreHImana?

3aJIepAKUBAIOLIEE NIEKTPUUECKOE 110JIE€ ABOMHOIO CII0s

HapyxHblii CI10#1 MOTOXUTENBHBIX HOHOB PEIIETKH;

Pa3HOCTh MOTEHLUANIOB B BOWHOM 3JIEKTPUUECKOM CIIO€, ONpeensieMoi paboTo! BEIX0a JIEKTPOHA U3
MeTaa;

paboTy, KOTOPYIO HY KHO 3aTPaTUTh AJIS yIAJICHUS 3JIEKTPOHA U3 METANIA B BAKYYM;

OO @O0

MOTEHLIHAJ JBOIHOIO AJIEKTPUUECKOTO CII0Sl EAMHUYHON IIIUPUHBL;
154 Yro HazpiBaeTcsi ypoBHEM Depmu?

BEPXHUIA CBOOOTHBIN SHEPTeTUYECKUN YPOBEHB;
BTOPOH CBEPXY 3allOJIHEHHBIH IEKTPOHAMU YHEPIEeTUUECKUM yPOBEHb
HIDKHHI CBOOOJHEIH OT 3JIEKTPOHOB YHEPTeTUIECKIH YPOBCHB;

BEPXHHUU 3aITOJIHEHHBIN JJIEKTPOHAMH YHEPTETUYECKHAN YPOBCHb;

O@OO0O

HVDKHHW 3aII0JTHEHHBIN 3JIEKTPOHAMY SHEPTE€THYECKHN YPOBEHB;

155 Pa3nocth nmoTeHInanoB, 00yCIOBI€HHAs pa3IudyreM padoT Bbixoa KoHTakTpytonmx MeTasios,
Ha3bIBAETCA

TEPMOITOTEHIINATIOM

TTOBEPXHOCTHBIM CKa4KOM MOTEHIINAIA;

BHEIIIHEW KOHTAKTHOM pa3HOCTHIO OTEHIINAIIOB;
BHYTPEHHEH KOHTAKTHON Pa3HOCTHIO TIOTEHITHAIIOB;

OO0®OO

IMOTCHIIMAJIOM CJIO,

156 Pa6ora Beixoaa npu TepMo3siekTpoHHON AMHCcCHU onpeensieTcs BripakeHueM: Wo — 3Heprus
anekrpona B Bakyyme , F —ypoBens ®epmu

%o
F
W,

.a()
[

=

F
W, —F
=Wy +F
L)
F

80 & & 80
|

+1

157 TloBepxHocTHBIN ckadok moTeHnmana onpeaensercs mo Gopmyie:

7~



158 Ilo kakoit popmyne onpenensercs: BHemHss kontakTHas pa3HOCTh MOTEHIIMATIOB?

A

E(p: Az_A1
EJ‘“I _EFz

159 Ilo kakoit popmyie Beraucisiercs terio [lensthe? I — cuma Toka, U — Hanpsbkenue, R —
conpoTuBicHue, t- Bpems, I1 —koaddurment Ienprhe.

O U2
S
Cn =IUt
O 772
=
On =
On=I-TIt
@_n =IIIt

160 ITenbThe 0OHAPYXMII, UTO TpHU TTpoxoxkaeHnH tekTprueckoro Toka yepe3 kontakT nByx



Pa3IMYHBIX POBOIHUKOB

0010

C

O

HUYEro He MPOUCXOIUT

HEPaBHOMEPHO HATrPETHIX JOJDKHO MPOUCXOAUTH JIOTIOTHUTEIHHOE BBIICTCHUE (TIOTJIONIECHHE) TEeTUIOTHI;
MMEIOIUX 3all0JIHEHHBIN 3JIEKTPOHAMU SHEPreTHYEeCKUN YPOBEHb U Pa3IMUHYIO TEMIIEPATypy BO3HUKAET
TEPMOJIEKTPOABHKYIIIAsA CHIIa

B 3aBUCHMOCTH OT €T0 HAIPaBJICHUS IOMHMO JKOYJICBOH TEIUIOTHI BBLICIISIETCS HITH MTOTIIOIIACTCS
JOTIOJTHUTENbHAS TEIIoTa

U3MEHSETCS X XUMHUYECKUI COCTaB;

161 Ot yero 3aBuCHT pabOTa BBIXOJ]a METAIITIOB?

@OO000O

TOJIBKO OT POZA NPOBOJHUKA

OT KOHLIEHTPALUH AJIEKTPOHOB;

OT JINHEHHBIX pa3MepOB;

OT TeMIIEPaTyphl;

OT XUMHUYECKOH MPUPOIBI U YUCTOTHI UX TOBEPXHOCTH;

162 OcHOBHO# pUYMHON BO3HUKHOBEHHS JyTOBOTO Pa3psia sBISIETCS ...

OO0®O0O

HET BEPHOT'O OTBETA
dhotoapdexr

TEPMOAIICKTPOHHAST IMUCCHUS
BBICOKOE HAMPSDKCHUE HA DIIEKTPOIAX
0COOECHHOCTH CTPOCHUS SJIEKTPOIOB

163 Benpo 3amoyiHeHO BOJIOH, MOJBEIIIEHO HA JUTMHOW BepeBke u coBepIaeT cBoOoIHbIe koneOaHus.
B ero nHe ecth HeOombIIOE oTBepeTHe. kak m3amMennutes nepuoa konebanus mo Mepe BeitekaHus

BOJIBI?
A
—/
A
—/
A
—/
h
N
®

HE U3MEHUTCS

YBEIIMYUBAECTCS

CHAa4Yajla YMEHBIIIAETCs, a 3aTEM yBEIMINBACTCS
YMEHBIIIAETCSA

CHavYaJIa YBECJIMYNBACTCA, 3aTEM YMCHBIIACTCA

164 HazoBute ocHoBHOI1 npusHak konebatensHOro ABUKEHUS?

OO0®OO

HET BEPHOTO OTBETa

HaOIF01TaeMOCTh BO BHEIIHEH cpere

MOBTOPSIEMOCTS (TIEPUOTUTHOCTH )

HE3aBUCHUMOCTB OT BO3/ICHCTBUS CHIIBL.
3aBUCHMOCTb MIEPHO/Ia KOJIEOAHUH OT CHIIBI TSDKECTH

165 Uro Takoe ammutyna?

OO0®OO

HET BEPHOTO OTBETA

CMeINIeHNEe KOJIEOIIOIINECS] TOYKH OT TOJIOKEHUST pABHOBECHS

HauOOoJIbIIIee OTKIIOHEHHUE KOJIEOTIOMIEHCS TOUKH OT €€ TIOJIOKEHHS pABHOBECHS
YUCJIO TIOJHBIX KOJIeOaHNH B €IMHUILY BPEMEHHU.

My Th, IPOUICHHBIN KOJICOTIOMIUMCS TEJIOM 3a OJHO KoyieOaHue

166 kakoe BbIpaxkeHHEe COOTBETCTBYET 3HAUCHUIO aMIUTUTYAbI YCKOpeHHs rapMoHHYecknx
kone6anuii?

O
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167 Yro onpenensiet BoicOTy 3Byka?

4acToTa
aMILIUTy/a
CKOpPOCThb

HMHTCHCHUBHOCTDH

OO000@

(haza
168 Uro onpenensier MOITHOCTD 3Byka?

(haza

nepuoj
4acToTa
HUHTCHCHBHOCTh

O@OOO

CKOpPOCTH
169 kakas BonHa siBsiercst 3Bykom?

ITospuzoBannas
Crosuas
Ilonepeunas
IIpononvHas

O@OO0O

3HeKTpOMaFHI/ITHa$I
170 kak 3aBucut yactora rapmonundeckux koneGanuii ot BpemeHu?

MPOIOPLUAIBEHO KBaAPaTHOMY KOPHIO
KBaJIpaTU4HO,
HE 3aBHCHUT,

JIMHENMHO

OO0®@O0O

00paTHO MPOMOPLHUATBEHO,

171 kakoe u3 Hmwxkecnenyromux Beicka3pIBaHUN CIIpaBeNIUBO JUTsI akTHBHOTO COMPOTHUBIICHUS B IICTTH
nepeMeHHoro Toka? 1. BeIesieTCs TEIUIOTa, 2. orpannuuBaet sinekrpuaeckuii Tok, 3. 3aBUCHT OT
yacToThl 4. Eqununa usmepenus 1 Owm,

1,2,3,4
2,3,4
1,2,4
1,2
1,3,4

OO0®O0O



172 kakoe u3 Hmwkecnenyromux Beicka3piBaHul cripaBeUBO Tt emkocTHOro (MHIYkTHBHOTO)
COTIPOTHUBJICHUS B IIeNH NiepeMeHHoro Toka? 1. BRIAEISICTCS TeIUIOTa, 2. OTPaHUYUBACT
anekrpuueckuit Tok, 3. equaua usmepenus 1 Om, 4. 3aBUCUT OT YaCTOTHI

1,4
1,3,4
2,3,4
1,2,4
1,2,3,4

OO0®O0O

173 Mpa omMHOKOr 0 HATIp ABJIEHHBIX KoJIe0aHIIA 320aHbI VPABHEHIIAMIT:
2 = 3cos S+ 0,04y, x, = Scos 5+ C,14) Hafimrme aMIITIITY Oy

P EIVIIBETHPYHIIIET O KoJ1eda I

23,61
10,33
727
15,13
5,83

@O0O00

174 SpyUTeMHEIVII TAMITAMIT HASBIB AKTC A TEFOMITHE CLIeHTHBIe JIAMIIBI, JAHIIne
JIITHHOE0JHOEOe YIBETpa QHOoIeToR oe BTy IeHITe. M ak cEmvyM 3Ty 1eHI
IPHTEMHOI JTAMIILI COOTEeTCTBYeT QJIHe BOMHEI 315K, a IepHoT-

10,5-107 cex. Ornpefe/HTE CKOpP OCTE JAHHOT O 3TV eHIA

C10° kg
C107 nafe
®10° tng/c
C 108 dagfe
O

C108 kg

175 MaTtepHa/lbHAf TOUKA COBEPIIAeT IapMOHITIe CKHe KoIeSaHIs ¢ 94a cToTol

v = 5007y , H aMiumTyaoit A=0,02 cv. OrIp eJeroiTh MaK cCHMATIBHOE 3HA'e-
HIIe YCKOpeHIA <, TOUYKH HA ITyTH 0T ee Kp affHer o MoJI0:KeHIA J0 IMToIoke HIA

J ABHOE (114

QS- 10° cmfr:z
QS- 10° -::Mfcz
QB 107 cagfe?
107 cagfc’

C{E- 10° cmfcz



176 MaTepra/bHAS TOUKA COBEPIIALT A PMOHITIeCKHe KoIedaHIA ¢ 1A cTOT0I

V=500 , H aMIEITY a0 A=0,02 oM. Onp edeoiTh MaK cCHMAaIBHOe SHAYe-
HIIe CKOpOCTH 2, TOUKH HA IIVTH 0T ee KpAaifiHero I107I0/ eHIIg 0 100K eHI 1T

P ABHOE eC114.

83 cm/c
63 cm/c
58 cm/c
35 cm/c
72 cm/c

OO00M®0O

177 MaTepHAIBHAL TOUKA COBEPINAeT A pMOHITIe CKHe KoedaHHA B0 0CH
OX cneprogomM T 1 avrLrmITy J0H Xy . 3a KaKoe Bp eMd, CUIITad 0T HAYATIA

JBILKEHHA, OHA TP 0fi1eT paccrogrme S = X, HauameHadg dasza o = 7/2.

T/10
T/6
T/2
T/8
T/4

@O0O00

178 MaTepHAIBHAL TOUKA COBEPINAeT A pMOHITIe CKHe KoedaHHA B0 0CH
OX cneprogoM T 1 avILHTY 0 Xy . 3a KaKoe Bp eMA, CYOITad 0T Ha4alIa

JABILKEHIIA, 0HA [P OFLOET paccTodAHMe & = 1 . HauankHad daza @ = 0.

T/2
T/6
T/8
T/10
T/4

@O0O00

179 MaTepHabHAA TOMKA COBEPIIAeT TApMOHITecKIe KOTefaHHIA BI0TE O0CH
OX cneprogoM T 1 avILHTY 0 Xy . 3a KaKoe Bp eMA, CYOITad 0T Ha4alIa

JOBICKEHIA, OHA TP 0fiTeT paccrogrme S = X, /2. HauameHada dasa o = 7/2.

T/6
T/10
T/8
T/5
T/4

OO000@

180 Cornacno kakomy 3akony HUTBH 31ekTposiaMIibl HarpeBaeTcs, a NOABOASIINE MPOBOJIA OCTAIOTCS
XOJIOIHBIMU?

3aKOHY TPEX BTOPBIX
3akony Jlxoynsa-Jlenna

O®@O

3akoHy J[oynsa-Tomcona



OO

3akoHy boitns-Mapuotra
3akoHy Bunemana-®@panna

181 Cuna toka, onpenensiemast BoipakeHueM I=¢/(R+r), cooTBeTCTBYET:

O@OOO

182 Yro

OO @O0

3aTPyAHAIOCH OTBETUTH
3aKOHY COXPaHEHHUs SJIEKTPUUECKOro 3apsiaa
3akoHy Kynona

3akony Oma

3aKOHY AJIEKTPOMArHUTHOM MHAYKIIUH

Ha3bIBAOT BOJIHOBBIM BCkTOpOM?

COBOKYIHOCTb INIOCKOCTEH, MapauIeNbHbIX IPYT APYTY.

YHCII0, KOTOPOE TIOKA3bIBAIOT KAKOE KOJIMYECTBO JUIMH YKIIAIbIBAE€TCS B OTPE30K 27

BEKTOP 110 MOJIYJIIO PaBHBIA BOTHOBOMY YHMCITy, M HAIIPaBJICHHBIN BAOJb JIy4a B pACCMaTPUBaEMON TOUKE
Cpelbl.

paccTosiHue MeXAY ABYyMsI OJIMKalIIMMU TOUKAMU CPeibl, B KOTOPBIX pa3HOCTh (a3 KonebaHuil paBHa 27
reOMETPUUECKOE TECTO TOUYEK, B KOTOPBIX (ha3a KojaeOaHHH UMEET OJJHO O TOXKE 3HAUCHUE

183 Ilo kakoit popmyre onpezensercss 3aBUCUMOCTb aMIUIUTY /bl 3aTyXaromux konebanuit ot
BpeMeHu?

~
a(t) = ae”
%(I) = ane_ﬁr

C (a+8)e
a(t) = a,e"™
Q) = a,

%(t) = q¢ AN

184 kakoe BbIpaxkeHHEe COOTBETCTBYET 3HAUCHUIO aMIUIUTYAbl kunetnueckoit snepruu
rapmonnueckux konebanuii?

®
Emmﬁﬁz

h
~

KAl

185 kakoe u3 HmKecHenyOMUX SIBISIETCS] ypaBHEHHUEM CBOOOIHBIX konebanwmii?



186 Onpenenuts nepuon rapmonndeckux konebdanuii ¢ wacroroit 25 I'm.

1 cex
25 cek
0,04 cex
0,4 cex

OO0®@O0O

0,2 cex
187 Onpenenutpb yactoty rapmonndeckux konebanuii ¢ mepuogom T=0.2 cek.

4I'n
5Tn
50T
20I'n
2T

OO00®O

188 ¥V nByx rapmonnyeckux konedanunii ogunakoBoro Hanpasienus ¢ aMmutynamMu A1=3 cm u
A2=5 cm nepuosl oarHakoBbl, a pazHOCcTh (a3 ¢=180°. OnpenenuTs aMIUIUTYTy Pe3yJIbTHPYIOIIETO
konebanus.

7cm
5cMm
3cm
2cm

O@OO00O

8 cMm

189 V nByx rapmonmnueckux konebanuii onunakoBoro HarpaBieHus ¢ aMmiautygamu A1=3 cMm u
A2=5cm vactoTsl ogrHakoBbl, a pa3HOCTh a3 ¢p=60°. OnpenenuTb aMILTUTY Ay Pe3yJIbTUPYIOIIETO
konebanusi.

3cm
7 cMm
2cMm
8 cMm

O@OO0O

5cMm

190 ITo kakoit popmyne onpenensercs nepuon konedanuii pusmueckoro masitHuka?

O
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191 Ilo kakoit popmyne onpenensiercs npuBeaeHHast 1iauHa ¢puznueckoro mastarka?
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Cay

192 Yto HA3BIBAIOT BOJHOBBIM YHCJIOM?

OO O®@O

COBOKYITHOCTH TNIOCKOCTEH, MapauIeNbHbIX IPYT APYTY.

YHCII0, KOTOPOE TOKa3bIBAIOT KAKOE KOJMYECTBO JUIMH YKIIaIbIBAETCS B OTPE3OK 21T

BEKTOP 10 MOJIYJIIO PABHBIM BOTHOBOMY YHMCITy, M HAITPABJICHHBIN BJOJIb JIy4a B pACCMAaTPUBaEMON TOUKE
Cpelbl.

paccTosiHie MEeXAY IABYyMsI OJIMKalIIMMU TOYKaMU CPEibl, B KOTOPBIX pa3HOCTh (a3 konebaHuil paBHa 27
TeOMETPUUECKOE TECTO TOUYEK, B KOTOPHIX (ha3a KojeOaHH UMEET OJJHO O TOXKE 3HAUCHHUEe

193 Yto Ha3BIBAIOT JJIMHOM BOJIHBI?

O®@ OO0

COBOKYITHOCTb TNIOCKOCTEH, MapauIeNbHbIX IpYT APYTY.

YHCII0, KOTOPOE TOKa3bIBAIOT KAKOE KOJIMYECTBO JUIMH YKIIAIbIBAE€TCS B OTPE30K 27

BEKTOP 110 MOJIYJIIO PaBHBIN BOTHOBOMY YHMCITy, U HAlIPaBJICHHBIN BJOJIb JIy4a B pACCMAaTPUBAaEMON TOYKE
Cpenbl.

paccTosiHue MeXAy IByMs OJmKalIlleMy TOUKaMu Cpelibl, B KOTOPBIX pa3HOCTh (pa3 kaneOaHMii paBHA 27.
reOMETPUUECKOE TECTO TOUYEK, B KOTOPBIX (ha3a KojeOaHUH UMEET OAHO O TOXKE 3HAUCHHE.



194 CaoiicTBo 3BykoBbIX BOJTH (BOJH akycTudeckoro amama3ona)

HET BEPHOTO OTBETA
TETIUTOTPOBOHOCTh
TEKy4ecTh
MOJISIPU3AIUS

@OO000O

OTpakeHHe

195 kakoit u3 rpadgukoB cooTBeTCTBYET 3aBUCUMOCTU aMILIUTY Il rapmMonnueckux konebanuii ot
BPEMEHU?
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196 Ilo kakoit popmyite onpenensiercs: uacrota konebanuii B konebaTenbHOM KOHTYpe ¢ aKTHBHBIM
conpotuBieHueM R, nagyktuBroctoio L u emkocthio C?
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®=_|—+ R’
L
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v = 2v,
C 5
FEZEFI
Q=2'"1
O 3

N
Il"1=§ll"_\
C 2

198 Marepuanbnas Touka coBepiiaet rapmonudeckue konedbanus ¢ yactoroit v=25 I'. Onpenenutsb
YaCTOTY U3MEHEHHUS €ro MOTEHIIUATbHON SHEPTUH.

100 I'g
4T
25T
50I'g
75T

O@O00O

199 Marepuanbhas Touka coepiaet rapmonnyeckue konebanus ¢ nepuogom T=0.4 cek.
OmnpenenuTth 9acTOTy U3MEHEHHUs ero kunernueckoii sHeprum.

100I1g
40T

50T'g
25T
20T

O@OO0O

200 Ykaxute popmyity, Onpenessronyo HHAyKIIMI0 MarHUTHOTO TOJISL.

O
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C
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201 Ykaxwute ¢popmMyiry MarHuTHOTO moToka.

®-= IBnr:-,fS
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® Z
W= 15
ol
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— =—div
Ot .

Bty

202 VYkaxute ocHOBHOI1 3akoH anekTpomaruutHo nHAYKIMH.

C 1dao
E=——
D dt
)
E_@d_@
dt
C 2
%zj@ dt
@zj@dr
® Jo
E=——
dt

203 YkaxwuTte BeIpaKeHHE, ONPEISIISIONINNA MarHUTHBIN TTOTOK.

IB sin o
IBs
Bssin a

@000

Bs cos a



O IBlcosa

204 Ha pucynke uzo6paxena snekrpuueckas nens. Uto nmpousoiinet ¢ ntammnoukamu mocie
3ambikanus kirroga K?

nlg — L
R
S ——
| /=

=

JIaMITbl HE 3aropsaTcs

CHauaja 3aropurcs Jamnouka JI12, morom JI1
CHauaja 3aropurcs namnouka JI1, morom JI2
O06e MTaMIOYKy 3aropsATcst OTHOBPEMEHHO

OO0O0®@O

DNEeKTPOHBI IEHCTBOBATH JPYT HA Apyra He OymyT

205 MarauTHbIi oTok, mpoHu3bIBarOImMiA 3aMkHYThI KOHTYD, n3mMeHseTcs 1o 3akony @=do sin wt.
kakoBa 3aBucumocTh amruinTyaHoro 3HaueHus DJ1C uaaykoun ot rukimndeckoit gactoTsr?

HE 3aBUCHUT
3KCIIOHEHIIHaJIbHAas
JINHENHas

KBaZpaTuiHas

OO0@OO

HEeJIUHENHAas

206 kontyp c minomaasio B 30 cM? HaXOAUTCS B OMHOPOAHOM MarHUTHOM nosne ¢ unaykuueit 0,04 To.
VYron mexy Bekropom unaykuuu u Hopmansio k nosepxnoctu konrypa pasen 60°. Onpenenure
MarHuTHbBIN ToTok uepes korTyp. cos60°=0,5.

50 mxB6
60 MxB6
45 MxB6O
30 mxBO
75 MxB0

OO00®@O

207 kakas ¢puznueckas Bennunna onpenensercs BeipaxxenueM (2WL)1/2 (L- uagyktunocts, W-
DHEPrUsl MarHUTHOTO MOJIs)?

JEKTPUUYECKUH 3apsiz
MarHUTHBIN TOTOK
HaInpsHKeHUe

CHJIa TOKa

OO00®@O

COIMPOTHUBJICHUEC

208 kakas ¢pusnueckas Benuumna onpezensercs BeipaxkenneM AD/R (R — conporusnenue karymiku,
A®- n3MeHeHne MarHuTHOro noroka, mpoHussiBaromiero karymky)?

CKOpPOCTb UBMCHCHHA CUJIbBI TOKaA
HUHAYKIHUSA MarHuTHOT'O I10JIsA
Cujia TOKa

OJC nnaykuuu

@O0O00

3apsijl, IPOTEKAIONIUN Yepe3 KaTyLIKy



209 Yro ucnonb3yercs B kagecTBe pabodero BemecTBa B TEPMOMETPAX COMPOTHBIICHHS ?

JIBICKTPUKH
CBEPXIIPOBOIHUKY;
METAJLIBL;

HOJTYTIPOBOTHUKH;

O@OOO

CCFHGTOC-)JIGKTpI/IKI/I;
210 Yro Ha3pIBaeTCs yACIBHOU TETNIOBOM MOITHOCTHIO Toka?

paboTy coBepIIaeMyio TOKOM 3a SAWHHILy BPEMEHU

KOJITYECTBO TEILTOTHI, BBIACISIONICECS 32 CAUMHUIY BPEMEHH B CMHHUIIE 00bEeMa IIPOBOTHHUKA;
BEJINYMHY 00paTHOI MOIITHOCTH TOKa;

BEJIMYMHY 0OpaTHYIO YICIFHOMY COTPOTHBIICHUIO;

OO00®O

KOJIMYECTBO TCIJIOTHI, BRIICIIAOMICECCA C €AMHUIIBI TUIOMAIU ITOBEPXHOCTH IPOBOAHUKA 3a €AUHUILY BDEMCHHU,
211 Yemy paBHO BHEIIHEE CONPOTUBIICHUE MPU PA3PHIBE LIECTIH?

OyneT cTpeMuThCs K 3 (PEKTHBHOMY 3HAUCHUIO
OyIleT CTPEeMUTECS K eUHHLIE

CTpeMHTCS K OECKOHEYHOCTH

OyIleT CTpeMHUTHCS K HYITIO

OO0®@O0O

6y,I[CT CTPECMUTBHCA K MUHUMAJIbHOMY 3HAa4YCHUIO

212 Yeii onbIT cTai skcnepruMeHTalbHbIM J10Kka3aTeabCTBOM TOIO, YTO MOHBI B METallJIaxX He
y4acTBYIOT B IlepeHoce ekrpudecrsa?

onbIT Papanes

OIBIT PuKkke;

onbIT [Tamanekcw;
OIbIT MaHIenpITama;

OO00®@O

onbIT ToMcoHa;

213 CornacHo kakomy 3akoHy HUTH 371eKTpOIaMITBl CHITBHO HArpeBaeTCsl, a MOABOIAIINE TIPOBOAA
OCTAIOTCS XOJOTHBIMU?

Oma
Bunemana-®pania
Hxoyns-Jlenma
Jlenma

OO0®O0

Tomcona
214 Tlo kakoit ¢popMyiie BEIYUCIIIETCS SHEPTHSI MATHUTHOTO TIOJIs?

O w=LC
& =112

215 TIlo kakoit popmyne Beruncnsercs unaykruBaocts karymku?
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216 Io kakoit popmyne Boruncnsercs 2./.C. camounaykunn?
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217 Yemy OyneT cTpeMHUTbCS BHELITHEE COMPOTHBIIEHUE 1ienu pu kopotkom 3ambikanum?

K HYJIIO
K MUHUMAaJIbHOMY 3Ha4€HHUIO
K eIMHUIIE

CTpeMHTCS K OECKOHEYHOCTH.

OO000@

K HanOoJbIIeMy 3QPEKTUBHOMY 3HAYCHHIO
218 UYro HazpiBaeTcs 31ekTpoMarHuTHOM BOJTHOM?

pacipocTpaHeHHE B CPe/ie MEXaHUUYECKUX KOJICOaHUH.
BOJIHBI O0YCJIOBJICHHBIC JABIXKEHUEM MAaTEPUAIBHOMN TOYKHY;
MIPOJIOJLHBIC BOJIHBI B ONPE/ICICHHOM HAITPABJICHUY;
pacrpocTpaHeHue B cpelie SJICKTPOMArHUTHBIX MOJIeH

O@OO0O

Tt00bIe MOTIEPEYHBIC BOJIHBI,

219 Ilo kakoit hopmyine Beruncisiercs conporuBienne karymku nHaykTHBHOCTH B 11eNTH
nepemMeHHoro Toka kpyroBoii yactoroit ®?

')
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220 ITo kakoit popmyre BerUHCIsETCS HHTEHCUBHOCTH MAarHUTHOTO ToJist BHYTpH kaTymku
uHAykTUBHOCTH?
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221 YrtoObl py HEM3MEHHOM 3HaueHUU cuiibl Toka B kOHTYpe SHEprisi MAarHUTHOTO TIOJIS
YMEHbBIIWIACH B 4 pa3a, HHIyKkTHBHOCTH HYKHO:

YMEHBIINTH B 8 pa3
yBeIUUUTh B 16 paz
YBEJIMYUTS B 4 paza
YMEHBUINTD B 2 pa3a

@O0O00

YMEHBUINTS B 4 paza

222 Vkaxwure cBsi3b MeX1y BekTopoM MarHUTHON MHAYKIIMK U MHTEHCUBHOCTHIO MAarHUTHOTO TOJISL.
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B=pygt
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223 Tpunuun padotsl kakoro yctpoiicTBa OCHOBaH Ha BIusHUU dnnekTpoMarauTHOM uHxykimm?

AIEKTPOCKOIIA
MOJTYIIPOBOTHUKOBOTO JTNOJIA
peocrara

BaKyyMHOT'O JH0Ja

@OO00O

TpaHncopmaropa

224 Tlo kakoit popmyse onpezensercss CONPOTUBICHNUE LENH TEPEMEHHOT0 Toka, cocTosel u3
unaykrusnoctu (L) u konaencaropa (C), CoeIMHEHHBIX MOCIEA0BATEIHHO?

% 1
HLE
~
ot 1
R=.-
C
® 1
B =wlL-
woc
C
R=wL+—
0c
C 1
R=—+awc
)]

225 Ilo kakoit hopmyiie onmpeaensieTcsi COmpoTUBIICHUE KOHIEHCaTopa B LIETH MIEPEMEHHOTO Toka ¢
4acTOTON ®?

)
ot L
R, = ;
~
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® 1
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226 Ilepen BepTukanpHO moctaBieHHBIM miockuM 3epkanom crout genonek. kak n3menures
paccTosiHre MEXTy uenoBekom u ero nzoOpaxeHuem, ecnu yenoBek yganurcs ot miockoctu 3epkana
Ha 2 M.?

O mer npaBuasHOrO OTBETA



YBCJIHUYUTCA HA Im
YBCJIUYUTCA HA 4 M
HC UBMCHUTCA

OO0®0O

YBCJIUYUTCA HaA 2M

227 Yroin nageHus cBETOBOro jiyda paBeH 20 rpagycos. UeMmy paBeH yroy Mexay nagaroluiuM 1
OTpPaXKeHHBIM JTy4yamMu?

40 rpaaycoB
10 rpagycoB
20 rpagycoB
140 rpagycos

OO000@

70 rpamycoB
228 Onrnueckas cwia 1uH3bI paBHA 2 antp. Yemy paBHO dokycHOE paccTosiHUE 3TOM JIMH3BI?

2M

0,5 cm

2cm

HET MPaBUJILHOTO OTBETA
0,5M

@O0O00

229 C nomMouibio coOuparoliei JIMH3bI MOy n300pakenue ceerseiica Touku. Yemy paBHO
dokycHoe paccrosiuue nuH3bI, eciu d=0,5m, =2m?

HET MPaBUJIHHOTO OTBETA
1,5m
0,4 m
2,5m
0,5M

OO®@OO

230 IIpunekoropoM 3HaUEHUU a yTJia MaJIeHUs Jy4ya CBETa Ha TpaHUIly pasjiena IByX cpel
OTHOILIEHUE CHHYCa yIJla najeHus k CuHycy yria npeinomieHus paBHO n. YeMy paHO 3TO OTHOILLIEHHUE
IIPY YBEJIMYECHUHM yIJIa TafeHus B 2 paza?

HET NMPaBHIBHOTO OTBETa
2n

n/2

\2:n

n

@OO00O

231 kak u3mMeHUTCS yroy MexIy MaJaroluM U OTPaKEHHBIM JTy4YaMHy CBETa, €CJIM YTOJ MaICHUs
yMenbiutces Ha 10 pagycos ?

HET MPaBUJIBHOTO OTBETA
yMeHb1uTca Ha 10 rpagycoB
yMeHbIIuTCA Ha 20 rpaaycoB
YMEHBIINUTCS Ha 5 TpagycoB

OO0®@O0O

HC UBMCHUTCA

232 kak u3MeHHUTCS OCBEIIEHHOCTh MTOBEPXHOCTH, MEPICHIUKYIISIPHO JTydaMm CBeTa OT TOUYEYHOTO
uctoyHuka, Mpu yBeJIMUEHUHU PACCTOSHUS OT ucTouHmnka B 2 paza?

)

(U ysBenuuurcs B 2 pasza
C  ymenbmmres B 2 pasa
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YMEHBUINTCS B 4 paza
HE U3MEHUTCS
yBEJIMYUTCH B 4 paza

233 BenuuunHa, oOpaTHas GoKyCHOMY pacCTOSIHUIO Ha3bIBAETCS:

@OO00O

PaccTOsIHUEM HAaWTy4LIero 3peHus;
JMHENWHBIM YBEIUYEHUEM JINH3BL;
pa3pellarolei CUIoi JINH3bL
paspemaronieil cnocoOHOCTBIO TUH3BL;
ONTHYECKOU CHUIION JTMH3BI;

234 Pa3pemaromeii crmocoOHOCThI0 MuKpockora Ha3bpIBaeTCs:

O@OO0O

YBEJIMYEHHUIO OKYJIAPA ;
BEJIMYKMHA, 00paTHas (POKYCHOMY PaCcCTOSHUIO;

BEJIMYKMHA, 00paTHas YBEIMYEHHUIO MUKPOCKOIIA;

BeJIMYKMHA, 00paTHas HAMMEHbBILIEMY pa3peraeMoMy PacCTOSHHIO;

YBECIMYECHUIO MUKPOCKOIIA,

235 Onrnueckas cuiia u3mMepsieTcs B:

@O0O00

CBeYax ;
MeTpax;

panuaHax;
JOKOYJISIX;

OUONTPUSX;

236 VpemrieHe 00beKTHEA MHKPOCKOIT I'g=100. & 0Ky CHO® P ACCT OSIHITE

OKYJEIpa paBHO [, = 10ca , paccTosHIIe HAITIYIIeT 0 SHATeHIA @, = 25cm .

Hairi ve ermrieHize MHEPOCKOIIA.

OO0®@OO

150
100
250
200
300

237 Onpenenutsb yBenuuenue nymnsl ¢ pokycusiM pacctostauem 0,125 m.

OO000@

5
25
8
10

238 Bonokounnas orntrka ocCHOBaHA HA ABJICHUM. ..

OO0®@OO

paccesiHus ;
JIBOMHOTO JTy4enpeOMIICHHS;
HOJIHOTO BHYTPEHHOT'O OTPaKEHHUS |

dhoTorddekra;
TOJISPH3ALIH;



239 Tlpenen pa3pemennst mukpockorna paBeH...

IMPOU3BEACHUIO YBEINYCHUA 00BEKTHBA HA YBECIUYCHUEC OKYJIsIpa,
OTHOIIECHUIO YUCI0BOM ar€pTyphl K IOJJOBUHE JJIMHE BOJIHBI CBETA,
OTHOIICHUIO YMCI0BOM arepTyphl K JJIMHBI BOJIHBI CBETA,

OTHOLICHUIO ITOJIOBUHBI AJIMHBI BOJIHBI CBETA K YUCTIOBOM arepType;

O@OOO

TMPOU3BCACHUIO JJIMHBI BOJIHBI, ITOKA3aTEIIA MIPESJIOMIICHUS CPEABI,
240 Ilpenenom paszpemienus mukpockomna Ha3biBaeTcs. . .

PacCTOsIHNE MEXIY MPEIMETOM U OOBEKTHBOM ;
HaMMEHBIIIEE PACCTOSIHNAE MEXTY (poKycaMn OOBCKTHBA H OKYJISIPa;
BEIIMYMHA, PaBHAsI HAUMEHBILIEMY PACCTOSHUIO MEXY IBYMS TOYKaMHU

BCJIIMYMHA, 06paTHa$I HaMMCHBIIEMY PACCTOAHUIO MEKIY ABYMS TOUKaAMHU

O@OOO

JIJIMHA BOJIHBI CBETA, I/ICHOJ'IL?)yeMOﬁ JJIA OCBCIICHUA O6T>€KT3.;
241 Yenuuenue mukpockona paBHo...

OTHOIICHHIO (POKYCHOT'O PacCTOSHUS O0BEKTHBA K (HOKYCHOMY pac -
OTHOIIICHHIO TIPON3BEICHHST ONTHIECKON JUTHHEBI TyOyca Ha pacCTOsHUE
OTHOIIICHHUE PaCcCTOSHHS HAWTYUIIETo 3peHUs K (POKyCHOMY pac-
OTHOIIICHHIO TIPOU3BEICHHS (POKYCHBIX PACCTOSHUH K TIPON3BEICHHIO

OO00®@O

OTHOIICHHIO (DOKYCHOTO PACCTOSHUSI OKYJISApa K (POKYCHOMY
242 YpenuueHueM mukpockormna Ha3bIBaIOT. ..

OTHOILEHUE YIJIa 3pEHUs, 0]l KOTOPBIM BUIHO N300paKeHHUe IpeamMeTa,
OTHOILIEHHUE PAaCCTOSHUA OT IJ1a3a 10 PeaMeTa K pacCTOSIHUIO OT POro-
OTHOLLIEHHE pa3Mepa NpeaMeTa K pa3Mepy ero H300paxeHus;
OTHOILIEHHE YTJIa 3pEHUs, 0] KOTOPBIM BUIHO N300paKeHHEe IpeAMeTa

O@OO0O

OTHOLICHUE yTIJia 3p€HUA, IO KOTOPBIM BUAHO I/1306pa)KCHI/Ie npeamMeTa,
243 VYBenuyeHue Jynbl PaBHO. ..

OTHOIIICHHIO PAaCCTOSHUS HAMITy4YlIero 3pEHUs K PACCTOSTHUIO OT IJ1a3a A0 IpeaMeTa ;
OTHOIIEHUIO PacCTOSHUA OT IJ1a3a J0 IpeaMeTa K paCCTOSHUIO HAMTYUILEro 3peHus ;
OTHOIIEHUIO PACCTOSHU OT IJla3a 0 MpeaMera K (POKyCHOMY pac CTOSTHHIO JTyIIbI;
OTHOIIEHHIO PACCTOSHUS HAWITyUlIero 3peHus, K (POKyCHOMY PacCTOSIHUIO JIyTIb;

O@OOO

OTHOIIEHHIO (POKYCHOT'O PACCTOSHHS JIyIIbl K PACCTOSHHUIO HAMTYYILIEero 3pEeHUs;
244 YBenuyeHUEM JTyIbl HA3bIBAIOT.

OTHOLICHUE yIJia 3p€HUA, IO KOTOPBIM BUAHO 1/1306pa>1<eH1/Ie nopeamMeTa,
OTHOLICHUE PACCTOAHUA OT O6’I>CZ{PIH€HHOI71 y3JIOBOI>‘I TOYKMH rjiasa g0
OTHOIIICHHE pa3Mepa IPeIMeTa K pa3Mepy ero u300paxeHus;
OTHOLICHUEC yTJIa 3p€HUs, IO KOTOPbIM BUIHO I/I306pa)KCHI/Ie npeamMeTa

OO00®@O

OTHOLICHUEC yTJIa 3pEHHs, IO KOTOPHIM BUIHO I/I306pa)KCHI/Ie npeaMera,

245 kakot#i cumsl cBeTa (B cpeHEM) JOJKHBI IPUMEHSATHCS JIAMITBI 1711 OCBEIICHHS IIEHTPATbHBIX
YJINIL, €CJIM HOpMa OCBEILIEHHOCTH B 3TOM city4ae coctapisieT 15 sk; BeicoTa cTon0oB 4m?

320 cB;
280 cB;
240 cB;
250 cB;

O®@OO



O 300 cB;

246 Cpeua HaxoAuTCs HA paccTossHUM 12¢cM oT Tonkoit coOuparotei TuH3bI ¢ PokycHBIM
paccrosinueM 10 cm. Ha kakom paccrosiHum ot 1uH3b1 Oy1eT HaXoAuTCs n300pakeHue?

1,5m;
60 cM;
40 cm;
20 cm;
1,2 m;

OO0O0®@O

247 xpomartuueckast abeppaiusi 00yclIoBI€HA TeM, UTO...

JAJIMHBI BOJIH, COOTBETCTBYIOIIUEC KPACHOMY CBETY, CUJIBHO IMOIJIOIIA0TCA

yacTh OEJIoro cBera orjyomacTCs BEICCTBOM JIMH3BI,

oKas3aTeJib MPEJIOMIICHUA BEIIECCTBA JIMH3bI HE 3aBUCHUT OT AJIMHBI BOJIHBI CBETA,
IMOKa3aTeJIb MPEJIOMIICHU BEIICCTBA JIMH3bBI 3aBUCUT OT AJIMHBI BOJIHBI CBETA,

O@OOO

JJIMHBI BOJIH, COOTBETCTBYIOIIUE CUHEMY CBETY, CUJIBHO MOTJIOMIAIOTC BEIIECTBOM JIMH3EI,
248 Chepuueckas abepparus A3 00yCIIOBIEHA TEM, UTO. ..

nepugepruvecKre JIyqH MOJHOCTHIO MTOTIIONIAI0TCS BEILIECTBOM JIMH3HI;
LIEHTPAJIbHBIE JIyYH MPETOMIISIOTCA CHIIbHEE, YeM Iepu(epUIeCcKuE;
LEHTPAIbHBIE JIy4YX OTPAKAIOTCS U HE MPOXOJAT YePE3 JIMH3Y;
nepudepruvecKre JIydu NpeoMIISIFOTCS CHIIbHEe, YeM IIeHTPalbHbIC;

O@OO0O

nepudepriecKue Iydu 0TPAXKaIOTCs U HE IPOXOIAT Yepes3 INH3Y;
249 Ornomenue ckopoctu cBera B Bakyyme k ckopocTu cBeTa B cpefie Ha3bIBaeTCs:

HOKa3aTeJIeM MIPEIOMIICHUS 3TN Cpeibl
a0COITIOTHBIM MOKa3aTeeM MIPETOMIICHUS ITOH CPeIbl
MOKa3aTeJIeM MIPETOMIICHNUS

OTHOCHUTCJIBHBIM I10KA3aTEJIEM PEIIOMIICHU

OO00®@O

a0COIIFOTHBIM ITOKA3aTEIEM MPEJIOMIICHUA

250 3akoHsbI pactipocTpaHeHus CBETa B IIPO3PAYHBIX Cpelax Ha OCHOBE MpeacTaBieHuit o ceete kak o

COBOKYITHOCTH CBETOBBIX JTy4eH M3y4alOT B ......

¢dusnke
T€OMETPUUYECKON ONITUKE
BOJIHOBOM OINTHKE
OITHKE

OO00®@O

TCOPUN OTHOCUTCIBHOCTHU
251 3akon Cuenmyca omnpeaensercs Gpopmynoii:

E=mc
b.sinp=2m+1) A/2
1/d +1/£=1/F
@D:fsinB= taitn)

C o=arcsin(n2/nl)

OO0

252 Ilpu nepexojia CBETa U3 MEHee TIOTHOM cpeibl B OoJiee IUIOTHYI0, €ro IJTMHA BOJTHBI HAXOIUTCS

o gopmye:

®



A0= AM/n
A=n2/ A0
A=10/n

A= (n-1)/ A

OO0OF

253 MakcumanbHoe yBenuuenue, gapaemoe ontudeckum mukpockomnom, He MOKET IPEBBILIATS,
MPUMEPHO:

yBEIMYEHUE MUKPOCKOINA HEOTPAaHUYEHHO
20000

2000

200

200000
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254 Tlpu npoxoKIeHUU CBeTa uepes miockonapamiensuyio cTekisHHyI0 MIacTHHKYy..... ...

MPOUCXOAUT ITOJTHOC OTPAKECHUEC CBECTA HA nepBoﬁ T'paHune

JIYY HE MCHSICT HAIIPaBJICHUA CBOC ICPBOHAYAJIBHOT'O PACIIPOCTPAHCHUA
JIY4 CMEUIACTCA MapauI€JIbHO CaMOMY, cebe

MMPOUCXOAUT IMOJTHOEC MOTJIOIIECHUEC CBETOBOM BHCpI‘I/Iﬁ CTCKIIOM

OO0®@O0O

JIY4 MEHACT HAIIPpaBJICHUE PaCIIPpOCTPAHCHUA
255 Bwimykiioe 3epkarno co3naer....... HU300pakeHne

NEPEBEPHYTOE, MHUMOE, CHMMETPUUHOE
IPSAMOE, MHUMOE, YBEITUYEHHOE
IIEpEBEPHYTOE, MHUMOE, YMEHBIIEHHOE

IpsAMo€, I[efICTBPITCJII)HOC, YBEJINYECHHOC

@O0O00

MpsIMO€, MHUMOC, YMCHBIICHHOC
256 Ilmockoe 3epkarno co3maer ....... N3o6paxenue

MEPEBEPHYTOE, MHUMOE, YMEHBILIEHHOE
IpsAMO€e, MHUMOE, CHMMETPHUYHOE
MIEPEBEPHYTOE, MHUMOE, CHMMETPUYHOE

npsMoe, JICHCTBUTENBHOE, YBEITHYCHHOES

OO00®@O

MpsMOE, ,Z[eﬁCTBHTeHLHOC, CUMMETPUICCKUEC
257 C HanmenbIel ckopoCThIO CBET PaCpOCTPAHSIETCS B :

CTEKJIC
amMase
BO3/IyXe
BaKyyMe

OO00O0®O

BOJIE
258 IlepBoe uzmepenue ckopoctu cBeTa B Ipyrux cpeaax OCyLIECTBUII:

lanunen
Pemep
dyko
®uszo

OO0®@O0O

Maykencon



259 U3 npemioxkeHHbIX GopMyITUpPOBOK BEIOSPUTE MPABUIBHYIO:

OTHOLICHUE CUHYCOB YIJIOB NAaJACHUA U MPEIIOMIICHUSA €CTh BEJIMYMHA OTHOCUTEIIbHAA, paBHAA a6COHIOTHOMy
MOKA3aTeNr0 IPEIOMIICHHS IaHHBIX CPE/l

OTHOLICHUEC CUHYCHOI'O YTJIOB MAaACHUA U MPCIOMIICHHS €CTh BEJIMUWHA TOCTOSAHHAs, paBHAsA OTHOCUTCIIBHOMY
MOKA3aTelto MPETOMIICHUSI JaHHBIX CPE/I.

OTHOIIICHHE CUHYCOB YIJIOB MaJCHUsI U MPEIOMIICHHUS €CTh BEIMYUHA TIOCTOSIHHASL, paBHAS a0COIOTHOMY
HIOKa3aTesro0 IPEeIOMIICHHS Cpe]

OTHOIIIEHHE CHHYCOB YTOJI MAJICHUSI U PEIOMIICHUS €CTh BETMYMHA, PaBHAsi aDCOMIOTHOMY MMOKa3aTEIl0
IMPEIIOMIIEHUA NaHHBIX CPEI.

OTHOIIIEHHE CHHYCOB YIJIOB MAJCHUsI ¥ NPEIOMIICHHS €CTh BEIMYMHA [IOCTOSHHAS, PABHAsI OTHOCUTEIILHOMY
MOKA3aTeNo MPEIOMIICHHS CPEI.

O O O @ O

260 Yron nageHus paBeH yrily oTpaxkeHus. JTo.....

3aKOH TpeX BTOPBIX

NEPBBIN 3aKOH MPEIOMIICHHS
BTOPOH 3aKOH OTPaKEHUS
NEPBBIN 3aKOH OTPAKEHUS

OO0®O0O

BTOPOI 3aKOH NPEIIOMIICHUS
261 Ykaxute mexanndeckyro skBUBaJIeHT CBETa

0,16 Bt/nMm
4,12 JTx/xan
0,24 xan/dx
0,0016 Bt/nm
0,016 Br/mm

O@OOO

262 Ykaxute eTMHUILY U3MEPEeHHS onTH4eckoi CHUITbI TUH3BI?

Tecna
Heroron
I'erpn

JUONTPUS

O@OOO

Awmriep

263 Ilo kakoit popmyne onpenensieTcss abCOMOTHBIN nMoka3aTenb MPeIoMIICHUS CPEIbI?

A:-
C=c-u
h
~ u
=
c
A
o w
n=—
c
® ;
M=
L
h
~ e
e ]2
L

264 Cser nepexoaut u3 cpefbl ¢ mokazarenem npenomiienus n>1 B Bo3ayx. [o kakoii hpopmyne
ONpeIeIAeTCS MPEACIIbHBIA YToJl TOJHOTO OTPAXKEHUS?

©® 2
Yl &y = 4

\ /



sin @ =~n
A

L =4
@ @ =1n

~
el g =21

265 ITpu Bemonnenuu kakoro ycioBusi, cobuparoras JuH3a 1aeT MHUMOE U300pakeHue?

d=2F
F<d<2F
d>2F
d<F
d=F

O@OO0O

266 Ilo kakoit popmyne onpenensiercs: cBeToBo moTok?
(dw -mi¥yyin do sahVl1 s¥thd?n  t mudd¥ind? kecVn siaenerjist, & £2 -cisim

bucad dir).

Co=dg dt
?@Jﬂ_w

AC)
Ch = dw - dt
@
Jo o 9w

dt
Co =dw-dQ

267 Ecmi n, > n, {n,>1), To 0o xakoH fopMyIe onpefeNAeTCA IPEEMEHEE YT 0 D0JHOT O
EHYTPEHHED O OTP AKEHHAT

A

\.4'1'3(1] =g

@ Ilg

sin Gl = —=
n

h

= U =1y

M

N ﬂz

tgcip = —
y

N

o 1

sin Cfg = —
ny

268 kak usmensieTcs JyiHa BOJHBI CBETA MPH MPOXOXKIACHUH CBETa U3 Bo3ayxa B cTekio (n =1,5)

yMeHblaercs B 2,25 pasza
HE U3MEHsEeTCS
yBenuuuBaerca B 1,5 paza
yMeHbIaercs B 1,5 paza

O@OOO

yBenuuuBaeTcs B 2,25 pasza

269 kak u3meHsieTcst 4acToTa CBETa IPH MPOXO0KICHUH CBETOBOTO JIy4a M3 Bo3ayxa B cTekio (n



=1,5)?

yMeHbIIaercs B 2,25 pasza
yMeHbIaercs B 1,5 paza
yBenuuuBaeT B 1,5 pasza

HC U3MCHACTCA

O@OOO

yBeJIn4uBaeTcs B 2,25 pasa

270 Ha ocHoBaHuM pucyHka onpenenuTe CyMMY YTJIOB MMaJIeHUS U OTPaXKEHUSI.

40°

271 OnpenenuTe NMHHY BOJHEI CEETA B CTEKNO, ECIH 0HA B BakyyMe paeHa 7 - 10 7m  (n
=1,5)

Caz ™
@i
Caz i
@6 107

Ce 1

272 kakas BennumnHa xapaktepusyet ontuyeckyro miIoTHOCTb cpebl?

BA3KOCTb CpE€AbI
MardiuTHas MpOHUIAaCMOCTb CPECAbI
AUBJICKTpHUIECKas NPOHUIIAEMOCTL CPEABI

IOoKa3aTeJib MPEJIOMIICHUS CPEIAbI

O@OO0O

[IOKAa3aTeNlb BHYTPEHHEIO TPEHUS CPEMBI
273 Tlpu kakux ycnoBusix Bo3HHKAET MOJIHOE BHYTPEHHEE OTpaKeHHE cBeTa?

Cser JOJDKCH NMEPEXOJNUTH U3 ONITUIECKU MECHEE TUIOTHOM Cp€abl B Ooiee IUIOTHYIO U YI'OJI MaJ€HUSA paBE€H
npeacJIbHOMY yIITy.

Cser JOJDKCH NEPEXOAUTH U3 ONITUYCCKU MECHEES IUIOTHOM Cpe€abl B Oonee IJIOTHYIO

Cser JOJDKCH NEPEXOAUTH U3 ONITUYCCKU 0oJlee TIOTHOM Cp€abl B MEHEE IIJIOTHYIO

Cser JOJDKCH NEPEXOAUTH U3 ONITUYCCKU OoJiee IOTHOM Cp€abl B MEHEE IIJIOTHYIO

O@O0O O

Cser JOJDKCH NEPEXOAUTH U3 ONITUYCCKU MCHEE IUIOTHOM CpE€abl B Ooiee IJIOTHYIO

274 Ykaxute enuHuIly u3MepeHus cuibl cBeta B CH.



1 oo

1 JIroxc
1JIm

1 k1

1 HUT
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275 Ykaxute npeaMer GoTOMETPUU

U3y4aeT KOPITyCKYJIpHYIO IPUPOaY CBETa
U3y4aeT TOJIBKO HHEPTEeTHUECKUE BETMYNHbI

U3y4aeT B3aUMOJICIICTBHE CBETa C BELIECTBOM

M3y4aeT CBETOBYIO SHEPTHIO ONTUYECKOTO TUala30Ha U CBSI3aHHbIE C HEW BEJIMYMHBI

OO0O0®@O

U3y4aeT BOJIHOBYIO IIPUPOIY CBETA
276 Ykaxute mpupojy CBeTa.

ABJISIETCS HU BOJIHOW, HU KOPITYCKYJIOH
TOJIBKO BOJIHOBAs MPUPOAa

TOJIBKO KOPITyCKYJISIpHAst TPUPOa
KOPITYCKYJIIPHO —BOJTHOBAst

O@OO0O

IPEACTABISIET COOO0H MPOAOIBHYIO BOJIHY

277 Yemy paBHa ckopocth cBeTa B Bakyyme?

O

10% mfcex

O

107 micex
10% mfcex

O

10% mfcex

O @

10° wicex

278 Ykaxwute enuHuily uamepenusi ceetumoct B CH.

¢or
Kn
JIm

JIrokc
HUT

O@OO0O

279 Jlns vero npenHasHadeH GotomeTp?

YCTPOKCTBO JJIS MONTyYeHHs MHTEPPEPEHIIMOHHON KapTHHBI
YCTPOMCTBO /71l OIPEAEIECHUS OCBEILEHHOCTH
YCTPOMCTBO AJISt U3BMEPEHUSI UTUHBI BOJIHBI

IUTsT CPAaBHEHUSA CUJIBI CBETA PAa3JIMYHBIX UCTOYHUKOB CBETA

O@OOO

YCTPOﬁCTBO UL U3MEPEHUS TJIMHBI BOJTHBI
280 Ykaxwute Gopmyity , Onpeaemnsionlyo CBETOBOM NoTok
E=(J/R) cosop

O =4n]
dd = JdQ

OO0



282 ITo kakoit popmye onpenensercss OCBEUIEHHOCTh?

O =nB
E=4n]
dE =JdQ
E =do/dS
R =d®/dS

O@OOO

283 Vkaxute equHHILY U3MEPEHHUs OcBelieHHOCTH B cucteme CH.

AUOITPpUA
HUT
KaHACIa
JIIOKC

¢or

O@OO0O

284 Enununeit uamepenus, kakoit Benmmuuns! siBisieTcst 1 HAT?

CBETHMOCTD
SAPKOCTh

CHJIa CBeTa
OCBCIIICHHOCTh

OO00®@O

CBETOBOM ITOTOK
285 TIlo kakoit popmyie onpenensieTcss IpeeabHbIM yroi MOJHOTO BHYTPEHHET0 OTPaXEHUs?
Cie= ngm
COie=1irg
Cue=1/m
®e= na'm

Che =t

286 kakoii yros Ha3pIBaeTcs yrioM NajeHus CBETOBOIO JTyda?

O YTOJI, MEXy MaJalONINM U OTPaKCHHBIM JIydaMU



YToJ, MEXKAY OTPaA)KCHHBIM JIYYOM U HOPMAJIbIO K ITIOBEPXHOCTHU MMAACHUA JIyda
YToJ, MEXAYy NPEIOMIICHHBIM JIY4OM 1 HOPpMAJIbIO, BOCCTAHOBJICHHOH K TNOBEPXHOCTHU
yroJa, MeXAy najgarolym JIy4oM U HOpMaJblo, BOCCTAHOBJICHHOM K MMOBEPXHOCTHU

O®O0O

YToJ, MEXAY nMagaroliMm U MpEeJIOMJICHHBIM JIydYaMH
287 kakoii yrois Ha3pIBaeTcs yriaoM MpeaoMiIeHus ?

YToJ, MEXKAY MaJarolM U OTPAXKCHHBIM JTy4YaMHU.

YToJ, MEXAY OTPaKCHHBIM JIYYOM U HOPMAJIbIO K ITIOBEPXHOCTHU MAaACHUA JIyda

YToJ, MEXAY MaJarolM U MPEJIOMIICHHBIM JIyUYaMH.

YToJ, MeXAy NpeIoOMJICHHBIM JIYy4OM U HOPMaJIbHO, BOCCTaHOBJICHHBIN K HpeJ'IOMJ'ISHOI.L[I/Iﬁ MMOBCPXHOCTHU

O@OOO

YToJ, MEXAY NMaJaroliM U MMPEJIOMIICHHBIM J1ydaMU

288 I1pu kakom cootHomenuu nokasareneil mpeoMIeHNs TPETOMIICHHBIN JIyd OTXOJIUT OT
HOpMaTH?

O .'II'l]_::"].
Cra
O3
Cm

Ozl

289 TIlo kakoit popmyie onpenensiercss koadpunuent muuelinoro ypennueHus: mukpockora?

E_F
of
@ 1
" F
?:Faﬂl
Fa.i;
B_ 254
_F.::-E"F.::.i;
E_1
D

290 Ykaxwure popmyiy TOHKOM TUH3bI

';JO
|

P
]
HooF
% 1

T F
o)
Y
7 R R,
O



r=L
d

291 VYkaxute popmybsl TonKo# coOuparoieil TuH3bI, Ha ciydait korja oHa 1aet neldcTBUTENbHOE
nzoopaxenue. (F -pokycHoe paccrosinue nuH3b1, d - pacCTOSIHHE OT JIMH3BI JI0 IpeaMeTa , f -
pacCTOSIHHUE OT JIMH3BI 10 U300pKECHUS).

~
o’
Z—d+f
F
® 1 1
T N Lt
F d f
Cl; 1+1
d f
Ci
_f_d+f
O=d-f

292 Tlo kakoit hopmyrie onpeaensieTcss ontudeckas cuina coOuparomieit JTMH3bI?

d/f

@ OO0
R,

+
"

V)%
B, W,

'5-.,4_‘
+
"

293 Ilo kakoit hopmyrie onpeaensieTcss ontTudeckas cuia pacceuBaroOIIeH JIMH3BI?

C.d

Q
(>

+
"

| (@ x| ()

()
oy | —

294 Tloka3aTens mpeIoMIICHHUS BEIIECTBA U3MEPSETCA B ....

SIBJISIETCST O€3pa3MEPHON BETMIHHOMN
C

I'm

M/c

M

OO000@



295 Cuna cBeta B CU u3zmepsiercs B :

aMmrepax
KaHaeIax
JIIOKCax

JIIOMEHAaX

OO00®@O

cTHIBOAaX
296 CkopocTb CBETa U3MEPSIETCS B .....

3TO 3aBUCHT OT CPEbI paclpacTpaHHCHHsI
Kr/C

Mm/c

M

OO®@OO

CBCTOBBIX I'ogax

297 Tlo kakoit popmyie onpenensieTcsi OTHOCUTENBHBIN Moka3aTenb NPeIOMIIECHUS CPEIbl?
A_
C=n,i

C=v.C

CO=tgz

‘@:mgml

298 Ilo kakoit popmyre onpenensercs ATMHa BOJHBI B cpefie ¢ moka3aTesneM npeaoMieHus n ?

C= 4

o= 4, i n?
Q=/?.U #
®@= 1,1
= A -u

299 Ykaxute enuHUIly H3MepeHus okasaress mpeIoMICHHS CPe/Ibl?

KI'*M

1/metp

1/cex

Oe3pazMepHasi BelTMIrnHa

O@OOO

CceK/M

300 CBeTOBOI JIy4 MEPEXOAUT U3 Cpebl ¢ mokaszaTenem npeioMIIeHNs paBHBIM 1,6 BO BTOPYIO Cpeny.



[Tpu kakom 3HaueHMen mokaszaTesst MpeIoMIICHUSI BTOPOH cpelibl OyaeT HaOIIoAaThCs TIOJTHOE
BHYTPCHHEE OTPakeHUE cBeTa?

1,8
2

1,9
1,5
1,7

O@OOO

301 kakoe ycTpoilcTBO HCIIONB3yeTCs 1711 U3MEPEHUSI CBETUMOCTH TTOBEPXHOCTH?

(oromerp
JO3UMETP
pedpakromeTp
JIOKCMETP

O@OO0O

MHKPOCKOIT
302 Vkaxute MpUHIMN ACHCTBHS CBETOTIPOBOIOB.

MOTJIOLIEHHE CBETA

JTU(paKIUs cBeTa

uHTepdepeHms cBeTa

MIOJTHOE BHYTPEHHEE OTPAKEHHH CBETa

O@OO00O

noJjigapru3anus CBETa
303 Vkaxwure 6e3pa3mMepHyIO BEIMUHHY.

nepuoj 1u(ppakLIXOHHON peleTKH
(hoKyCHOE pacCcTOsTHHUE JIMH3bI
pa3HOCTh X0J1a JIy4e

YBEJIMYEHUE JIMH3BI

O@OOO

OIITUYCCKAas CuJia JUH3bI

304 Jlyd cBeTa mpoxoauT U3 cpefbl ¢ mokasarenem npenomienus nl =3 B cpeny n2 =2. Ilo kakoi
dopmyiie onpenenseTcs MpeaeabHbli yroyl HOJHOIO BHYTPEHHETO OTPAXKEHUs?

O
N
s Gy =

~
-
sin G =
O
N
s Gy =

®

N
si Xy =
O
N
s Gy =

[ IO I R Y (TR TN B ) e

305 Yron mexay maJaroM U OTPaKeHHBIM Jydamu cocTtasisieT 30 rpagycos . Haittu yron
OTPAKEHMS, €CJIM YTOJI ITAICHUS yBEIUUUBaeTcs Ha 15 rpamgycoB ?

90 rpagycos
45 rpamaycoB

OO0

15 rpagycos



@
~
—/

30 rpagycoB
60 rpagycoB

306 kakoe ycTpoifcTBO MO3BOJISET U3MEPUTH NokazaTenb MPeTOMIICHUS CPEIbI?

OO00®@O

TEIIECKOI
pedpakromeTp
JFOKCMETP
hoTtometp
JO3UMETP

307 Haiitu Bpems MpOXOKJIEHHS CBETOM PAacCTOSHUS PaBHBIM 3 M B cpezie ¢ moka3aTtesneM
IIPEJIOMJIEHHS] PaBHBIM 27

O@OO0O

308 Ty

30necek
10ncek
Snecek
20necek
15necek

CEETA MafacT Ha TpaHHLy pasfena OEVE cpel. B nepeofl cpele ONHHA BONHE CEETA

= . 2 . .
paEHa 3.2+ 10w, aBoBTOpoH 8 - 10 M HafiTe oTHOCHTEN: HEIH IOKasaTENE
IpEeNloMIEHHA ETOR ol CpegeL.

O@OO0O

1,6
5

2,5
0,4
0,8

309 VYriom npenoMiieHus] Ha3bIBA€TCH :

OO0®@OO

HET MPaBUIBHOIO OTBETA

YTOJI MEXAY IPEIOMIIEHHBIM JIy4OM M IPaHULIEH TTIOBEPXHOCTH pas3fielia cpes

YTOJI MEXAY PEIOMIICHHBIM JIy4OM U NMEPHEHINKYIISIPOM, BOCCTAHOBJICHHBIM B TOUKY IaJICHUS JIyda
YTOJI MEXAY HaJal0NIUM JIY4OM U MEPIEHANKYIISIPOM, BOCCTAHOBJICHHBIM B TOUKY MaJICHUS JIy4a.
YTOJI MEXKAY MaJarolliuM JIy4OM U IpaHHLel pa3jesna IByX cpejl

310 [IBeToBOE 3pEHNE OCYIIECTBISACTCS:

O®@OO0O

CeT4YaTKO! Iiasa
3pI/ITCJ'H>HI>IM HepBOM
ImaJIoyKaMu
KOJIOOYKAMH
COCYIUCTOM 000JIOUKOM

311 BriGepure pazMepHOCTh YaCTOTHI CBETA, BhIpaxkeHHY10 B CU.
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lcem2
1 pan.m2/c
1 xr.m/c2

lc
1



312 Pa3zpematomiasi CHoCOOHOCTb IJ1a3a ONMPEACIISIeTCS B:

JUOIITPpUAX
paauaHax
rpamycax
CeKyHIax

OO00®@O

MeTpax

313 Ha rpanuue pa3aena anmas (nl =2,5) crekio ( n2=1,5) npoucxoauT MoJHOE BHYTPEHHEE
OTpaKeHHE CBeTa. YeMy paBeH CUHYC NPEIEIbHOro yria?

0,3
1,5
0,5
0,6
0,4

O@OO0O

314 ®okycHoe paccTosiHue TuH3bI paBHO F |, a paccrosinue ot auH3bI 10 npeamera pasHo d . kakoe
n3o0pakeHue OyJeT AaBaTh IuH3a, ecau d>2F ?

JEeMCTBUTENBHOE, B pa3Mep NpeIMeTa.
JIEeHCTBUTENbHOE, YBEIINUEHHOE
MHHUMO€, yBEJITNUYEHHOE
JeHCTBUTENBHOE , yMEHBIIEHHOE

O@OOO

MHHUMOE€, YMCHBIIICHHOC

315 Jlyu cBeTta mpoxoauT U3 cpefbl ¢ mokaszatenem npenomienus nl =2,5 B cpeny ¢ n2 =2. kak
U3MeHUuTCs 1npu 3ToM ckopocTthb cBera?

yBEJIMYMBaeTCs B 5 pasza
yMeHbIIaeTcs B 2,5 paza
ymeHbIaercs B 1,25 pasza
yBenuuuBaercs B 1,25 paza

O@OOO

YBEJIMUUBAETCS B 2 pasza

316 Ykaxwure popmyisl Tonkol cobuparolieii JIMH3bI, Ha cirydail koryia oHa aeT 1ecTBUTEIbHOE
nzoopaxkenue. (F -pokycHoe paccrosiHue nuH3bI, d - pacCTOSIHHE OT JIMH3BI JI0 NpeaMeTa , f-
pPAacCTOSIHHE OT JIMH3BI 10 U300PaKCHUS).

N
e’
—=d+f
F
® 1 1
P L,
F d 1
C 11
F=—+—
d
C
_f_d+f
C=d-f

317 Ecnu B Touke u3oOpakeHnus nepecekarorcs npoAoKeHuUs Jydei, a He caMu Jiyuyu mydka, To
n300paxeHue:



@OO00O

NIePEBEPHYTOE
CUMMETPUYHOE
YBEJIMYEHHOE
npsaMoe
MHHUMOE

318 IIpo3pauHoe Te0, OrpaHUYECHHOE C IBYX CTOPOH KPHUBOIMHEHHON MOBEPXHOCTHIO HA3BIBACTCS:

OO0O0®O

chepouom

JTUH30U

BBIITYKJIBIM 3€PKaJIOM
BOTHYTOM 3€pKaJoM
napaboIonI0M

319 Touka nepeceuenus dpokanbHoit murockocTu ¢ riaaBHOM onTudeckoi 0chr0 Ha3bIBACTCS:

O@OO0O

TJIABHBIM ONITHYECKUM LIEHTPOM
JBOWHBIM (POKYCOM

LHEHTPOM KPHUBOJIMHEHHOMN MOBEPXHOCTH
(hoxycom

060YHBIM (hoKycOoM

320 Onrtuyeckue npubOpsL, MpeaHa3HAYCHHbIE JJIs TOJIy4eHHs Ha skpaHe eHCTBUTEIbHBIX
YBEJIMYEHHBIX U300paxkeHnit 00bekToB Ha3bIBaeTCA :

OO00®O

(hoToyBenHUUTEIAMH
NPOCKIIMOHHBIMH aIllapaTaMu
SIHUPOSKTOPAMH
JHAMPOCKTOPaMHU
KOJIOCKOIIaMH

321 Yron nosHOro BHyTpEeHHETO OTpakeHus cBeta B CU nu3mepsiercs B:

OO0®@O0O

CUHYyCax yria
CeKyHJax
paauaHax
rpagycax
MHUHYTax

322 Yto npumeHsieTcs 3a €AUHULY JJIMHBI CBETOBOU BOJIHBI B CH, eciu BoJIHA pacnpoCTpaHsIeTCs B

Bojie?

OO0®@O0O

1 JIx
1I'g
|BYi

1 m/c
1 Tec

323 3a kakoe nmpumepHO BpeMsi CBET MOKET NMPOUTH paccTostHre oT 3emun 10 ComHia, paBHoe 150
000 000 km?

O

=1200c

Oiozi0:

OO

=0
=0,5¢



@ =8,3 MUH

324 Ha kakoe Bpems cBET MOKET POUTH paccTosiHue OT 3emiu 10 Jlynsl, paBaoe 400 000 km?

® =13c
Q,2.107%
O =02
O =1200c
O =0,5¢

325 kakoe BbIpaxkeHue onpeesieT NpeaesibHbIN YroJl MOJIHOTO OTPAXKEHUS I Jy4ya CBeTa ,
UAYIIEro U3 cpefbl ¢ abCoMOTHRIM noka3arenem npenomiieHus nl?

O Cpellr OTBETOB HET MIPABMIIBHOTO
-~

1
M
A
Bt Gy = —
Ha
sl & =—=
My
A
) 1
Bt Gy = —
o

326 kakoe u3 nepedncneHHBIX YCIOBUN HE SBISETCS 003aTENbHBIMU TSI HAOTIOCHUS SIBICHUS
uHTEpPEpeHIINH BOJH OT ABYX uctounukon? 1.0aunakosas yactora .IlocTossHHAst BO BpeMeHU
pasHocTh ¢a3 konebanuii 3.0qunakoast ammuTya

2u3l
Toabko 2
Tomabko 3

Tombko 1
lu?2

OO0®@OO

327 kakuie U3 epeunCIICHHBIX YCIOBHIA SBIISIOTCS 0053aTEIbHBIMU JIJISl HAOTFOICHUS SBJICHHUS
uHTep(EepEeHIINU BOJIH OT ABYX McTouHMKOB? 1.0auHakoBast yactota 2.ITocTosiHHAsE BO BpeMEHU
paszHocTs (a3 konebanuit 3.0nunakoBas amMIuUTyaa

1,2u3
lu2
TOJBKO 1
Tonbko 2

OO00®O

Tonbko 3

328 kakoe nzobpaxkeHue gaet coomparomas JuH3a ¢ GokycHbIM paccTosiHueM F, eciu mpeamer
HAXOJUTCS OT Hee Ha paccTosTHUU F/27?

N300paxkeHus HET
JeiicTBUTENBHOE, YMEHBIIEHHOE
JelicTBUTENBHOE, YBEIUIECHHOE
MHuuMoe, yBEIUUEHHOE
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MHuMoOe, yMEHBIICHHOE

329 Paccrosinue namnyuiero 3penust uenoneka 40 cm. Ha kakom paccrostnum ot 3epkaia eMy Hy»XHO



HAXOJMUTCS AJISL TOTO, YTOOBI JIydIlle pacCCMOTPETh CBOE M300pakeHue B 3epkane?

Kak moxHO Omxe.
40 cMm
10 cm
80 cm.
20 cm.

@O0O00

330 Yron nagenus jiyda cBeTa Ha 3epKalibHyI0 MOBEpXHOCTh paBeH 70 rpagycoB. kakoB yron mexmy

OTpPaXEHHBIM JTy4OM U 3epkaibHOI MOBEPXHOCTHIO?

90 rpagycos
20 rpaaycoB
70 rpagycoB
80 rpamycos

OO0O0®@O

40 rpamaycoB

331 [IpeameT HaxoAUTCA HAa PACCTOSHUM 2 M OT coOuparoleit JIMH3bI ¢ GoKyCHBIM paccTosiHueM | M .

Ha kakom paccrosiHuu OT TUH3BI HAXOUTCS N300pakeHue mpeamera’?

N3o6paxkeHus HeT
1,5M

0,5m

Im

2 M

@OO00O

332 kakoe uzobpaxxkeHnue aaet cobupatomas imH3a ¢ pokycHbiM paccrosinueM F,eciau npeamer

HaxXoOuTCA OT HCC HAa paCCTOAHUU 3F.

N3o6paxkeHus HET
MUHHMOE, YMEHBIIICHHOE
MunuMoe, yBeJTHYeHHOE

[JeiicTBUTENBHOE, YBETNYEHHOE
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JleficTBUTENBHOE , YMEHBIIIEHHOE

333 Paccrosinue Hammyudniero 3perus yenoeka 50 cm.Ha kakom paccrosinuum ot 3epkana emy HYXHO

HaXOJUTCS JJISI TOT0, YTOOBI JTyUIlle pACCMOTPETH CBOE M300paxkeHue B 3epkaie?

Kak moxHO Ormxe
1M

50 cm

12,5¢cm

25 cMm

@OO000

334 Yron najeHus yriia cBeta Ha BepTukanbHyto moBepXHOCTh paBeH 20 rpamycos .kakoB yron

MEXIy OTPaXXECHHBIM JTy4OM U 3epkaibHOil MOBEPXHOCTHIO?

90 rpagycoB
70 rpagycoB
80 rpamycos
40 rpaaycoB

OO00®@O

20 rpagycoB

335 kakwue uznydenus U3 NepeUMCICHHBIX HIDKE 0071aat0T criocoOHOCThIO k nudpakumu: 1-Bugumbiii

CBeT; 2-paanoBoiHbl, 3-pentreHoBckue nyuu; 4-undpakpaBasie a1yun



Toabko 1,3 n 4
TONbKO 1 1 2
1,23u4
TOJBKO 1

OO®@OO

TOabKO 1,21 3

336 kakue 13 nepeunciIeHHbIX HIDKE SIBICHUM 00bscHsA0TCA Audpakimeii cBeta: 1-pagyskHas
okpacka Tonkux MBUIBHBIX U MacieHbIX mieHok; 2-konbio HeroToHa; 3-nosiBIeHNEe CBETOBOTO MTHA
[EHTpE TEHU OT MaJoro Hempo3pauHoro aucka; 4-otkioHeHue cBeTOBBIX Jiyuel B 001acTh
reomerpuueckoit Tean?

3u4
TOJBKO 4
TOJBKO 1
lu?2
1,2,3,4

O000®@

337 Cgert kakoro 11Beta o0agaeT HauOoIbIKUM nokazaTenem mpeIoMIICHUsI TIPH TIEPEXO0e U3
BO31yXa B crekiio

KpacHOro
CHHETO

Y BCEX OJIMHAKOBBIN
3€JIEHOTO
(uoneroBoro

@OO00

338 kak n3meHuUTCS ANTMHA BOJIHBI CBETA IPH Mepexojie U3 BakyyMa B IMPO3pauHyIO CpPely C
abcomoTHBIM nokazaTenem npenoMIIeHus n =27

YBEIHUYUTCS B 2 pasza

CpeIr OTBETOB HET NMPABUIEHOTO
M3MCHEHHE 3aBHCHT OT YTIJIa IaJCHUS
OCTaHeTCsl HEM3MECHHOE

@OO00O

YMEHBIINUTCSA B 2 pa3a
339 Ontuueckas cuna nun3bl paBHa 4 nntp. Yemy paBHo ¢okycHoe paccTosHUE 3TOM JIMH3bI?

0,25 m

0,25cm

CpeIli OTBETOB HET MPABUIIEHOTO
4Mm

4cm

OO000@

340 C nomMo1pio cobupaTenbHOM JTUH3BI OMYYMIH U300pakeHne cBaTsAmieiica Touku. Yemy paBHO
dokycHoe paccrostHue TUH3BI, eciii d=4cwm, 1=1m?

SMm

Cpelli OTBETOB HET MPABUIILHOTO
1,25m

0,8Mm

3Mm

O@OO0O

341 Ilpu nekoTropom 3HaYEeHWH a yTJia MMaJIeHHs Jiyda CBETa Ha TpaHuIly pas3jesa ABYyX Cpel
OTHOULIEHHUE CHHYCa yria najeHus k cuHycy yria npejiomiieHus paBHo n .YeMy paBHO 3TO OTHOLIEHUE
IIPY YMEHBIIEHNUH yIJIa MaJieHus B 3 pa3a’?



\3n

Cpev OTBETOB HET NMPABHILHOTO.
n/3

n

3n
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342 Hepez( BepTI/IkaHBHO IMOCTaBJIEHHBIM ILTockrM SCpkaJ'IOM Ha paCCTOSAHUU IM OT HETO CTOUT
yejioBek. quy PaBHO PACCTOAHUC MCIKIAY yeJi0BekoM H ero I/1306pa)KGHI/IGM B 3epkane

am
2M
Cpelli OTBETOB HET MPABUIIEHOTO

1M
0,Im

OO00®O

343 Yemy paBHO aOCOJIFOTHOE 3HaUEHHE ONTHYECKOW CHJIBI paccenBaromeil JTHH3bI, (hoKycHoe
paccrosiaue koropoii paBao 20 cm.?

20 ooTp

Cpeiu OTBETOB HET NPABUIEHOTO
0,05 antp

5 antp

O@OOO

0,2 nntp

344 Ilpu nepexone Jiyya CBETa U3 EPBOM CPEAbl BO BTOPYIO yroi najeHus paseH 30 rpaaycos , a
yroa npenomiieHus 60 rpagycoB . UeMy paBeH OTHOCHUTENbHBIN oka3zaTens IpeloMICHHUS BTOPOM
Cpeabl OTHOCUTEIBHO EPBOM?

\3

2

HET MMPAaBHUJIBHOI'O OTBETOB
\3/3

5

O@OO00O

345 Jlnuna BoaHBI kpacHOTO Jyya B BOJIEC paBHA JJIMHE BOJHBI 3€JIEHHOTO Jiy4a B Bo3ayxe. Bona
ocBemnieHa kpacasiM cBeToM. kakoif IBET BUIUT TIPH 3TOM CcBeTe uenoBek, oTkpriBaromuii rinasa moa
BOJION?

3eJICHBII
KpacHBIN
JKEJITBIN

uiSist

OO0O0®@O

CUHHH

346 Ha menke ¢oToanmapara moiy4eHo yMEHBIIIEHHOE N300paykeHus ipeamera. Ha ocHoBaHUH
ATOr0 MOXHO YTBEPKJIaTh, YTO 00HEKTOB B BHIe COOMpArOIIeH JTUH3HI pu (oTorpadupoBaHHUH
HaxoauTcs oT (hoToruIeHkU Ha PacCTOSTHUM.

MeHbIe POKYyCHOTO
paBHOM (POKYCHOMY

B TIepBOM (hoKyce
OoupIe TBYX (DOKYCHBIX

@OO000O

6osbIe pOKyCHOTO, HO MEHBIIE ABYX (POKYCHBIX

347 Haitte xapaktepuctuky nzobpaxkeHus, HoJy4eHHOro coobupatoieit Tonkoit muH30M, ecnu



MIpeIMET HAXOIUTCS MEX Iy TJIaBHBIM (hokycom u nBoHHBIM dokycom

YMEHBIIICHHOE, IEPEBEPHYTOE, 1EHICTBUTENBEHOE
YBEIHYECHHOE, IPSMOE, MHIMOE

n300paKeHHs HE CYIECTBYET

YBEJIMYEHHOH, IEPEBEPHYTOE, JEUCTBUTEIBHOE
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HOpMaJIBHOE, IEPEBEPHYTOE, IEHCTBUTEIFHOE

348 Haiite xapakrepuctuky nzobpaxkeHus, HoJy4eHHOro cooupatoieit Tonkoit TuH30M, ecnu
MpeIMEeT HaXOUTCS Mexay Tl1aBHOM (hokycom u ontudeckum ieHTpoM.

HOpPMaJIBHOE, ICPEBEPHYTOE, ICHCTBUTEIFHOE
YBEITMUICHHOE, IPSIMOE, MHAMOE
YMEHBIIICHHOE, IPSIMOE, MHIMOE

N300paKeHUS HE CYIECTBYET

OO0O0®@O

YMEHBLICHHOE, IePEBEPHYTOE, 1eHICTBUTENIbHOE

349 Haitte xapakrepuctuky nzodpaxxeHnue, Noayd4eHHOTO coOuparomieil Tonkoi THH30H, eciu
MpPEeIMET HAaXOIUTCS 32 TBOMHOM (pOoKyCHOM pacCTOSTHHH.

HOpMaJIbHOE, IEPEBEPHYTOE, NEHCTBUTENBHOE
n300paKeHUs He CYLECTBYET

YMEHBLIEHHOE, IPSAMOe, MHUMOE
YBEJIMUEHHOH, IPSIMOE, MHUMOE

@OO00O

YMEHBIICHHOEC, IIEPEBEPHYTOC, JICHCTBUTEILHOE

350 Haiite xapakrepuctuky nzo0pakeHuto, MOJIy4YeHHOTO COOMPAIOIINA TOHKOM JTMH30M, eciu
peIMET HaXOUTCsI B IBOMHOM (hokyCHOM pacCTOSIHUU.

HOpMAaJIbHOE, IEPEBEPHYTOE, IEHCTBUTEIFHOE
YMEHbBIICHHOE, PIMOE, MHIMOE
YBEJIMYEHHOH, MPSIMOE, MHUMOE
HU300pakeHNsI HE CYILECTBYET

OO000@

YMEHBIIIEHHOE, IEPEBEPHYTOE, NEHCTBUTEIBHOE

351 Haiite xapakrepuctuky n3o0pakeHu0, MOJIYyICHHOTO COOMPAOIIHNIA TOHKOM JTMH30M, ecin
IIpEeIMET HaXOIUTCS B TJIaBHOM (POKYCOM JTHH3BI.

YMEHBUIEHHOE, IEPEBEPHYTOE, 1€HCTBUTEIILHOE
YMEHBIIEHHOE, IIPSIMOE, MHUMOE
YBEJIMYEHHOH, NIPSIMOE, MHUMOE

n300paKeHUS HE CYIECTBYET

O@OOO

HOpMaJIBHOE, IEPEBEPHYTOE, IEHCTBUTEIFHOE

352 Haiite xapakrepuctuky nzobpakeHuto, MoJIy4eHHOro pacceuBaroiieid Toukoit JIMH30i, eciu
MpPeIMET HaXOIUTCS MEXAY ONTHUYEeCKUM IIEHTPOM U rIaBHbIM Gokycom.

YBEITMYCHHOH, IPSIMOE, MHAMOE

YMEHBIIICHHOE, IPSIMOE, MHIMOE
YMEHBUIEHHOE, IEPEBEPHYTOE, 1eHCTBUTEIIbHOE
HOPMaJIbHOE, [IEPEBEPHYTOE, AEHCTBUTEIBHOE

@OO00O

YMCHBIICHHOEC, IIPSIMOC, MHUMOC

353 Haiite xapakrepuctuky nzobpakeHuto, MOJIy4YeHHOTO pacceuBaroiield Tonkoi JIMH30i, eciu
MpeIMET HAaXOIUTCS 3a TIaBHOM (POKycoM JIMH3BI.



H300pakeHMsI HE CYILECTBYET
YBEJIIMUEHHOH, IPSIMOE, MHUMOE
YMEHBLIEHHOE, IPSMOe, MHUMOE
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HOPMAaJIbHOE, NIEPEBEPHYTOC, JIEHCTBUTENLHOE

354 Haiite xapakrepuctuky n3o0paxeHu0, MOJIYyYCHHOTO PACCEUBAIOIIEH JTHH30M, MPEAMET
HaXOJMTCS B TTIaBHOM (hokyce TUH3BI.

YBEJIMYEHHOH, IPSIMOE, MHUMOE
n300paKeHNs He CYLECTBYET

YMEHBLICHHOE, IPSMOe, MHUMOE
HOpMaJIbHOE, IePEBEPHYTOE, NEHCTBUTENEHOE

OO0®@O0O

YMEHBIIIEHHOE, IEPEBEPHYTOE, NEHCTBUTEIBLHOE

355 Haiite xapakrepuctuky n3o0pakeHu0, MOJIyICHHOTO cobupatomeli Tonkoi JIMH30M, eciu
NpeAMET HaXOJUTCS MEXKIY TI1aBHBIM (pokycom u ontudeckum meHTpoOM.

YMEHBIIIEHHOE, IEPEBEPHYTOE, NEHCTBUTEIBHOE
HOpMaJIbHOE, IEPEBEPHYTOE, AEUCTBUTEIHHOE
YBEJIMUEHHON, IPSIMOE, MHUMOE

YMEHBIICHHOEC, TPAMOEC, MHUMOC

OO0®@OO

N300pakKCHUS HE CYIIECTBYCT

356

Kaxroe BBIP GREHIIE OITp EJETTAET l'l])E',II,'E'J']I:-I—Ib]I"I ¥TOJI TIOJHOT0 OTPAasEeHITd 0719 JIVTIa CBeTa,
IOVIIOET 0 I3 CpedeI C 20 C O THBIM TIOK A3AT eJTeM IMpeJIOMITEHITA 11 B CPpedyV C

26 COTIHOTHEIM ITOK A3 4T eJTeM IIpeJIONITIEHITT 112 2

O Cpeay OTBETOB HET IIPaBUIILHOTO
~
o

1
S = —
My
m
fn = —=
Hy
h
@, 1
s Y= —
1
fn = —
Hq

357 C noMoIbio JIMH3BI TOJYYEHO MHUMOE TIpsiMoe n300pakenus. U3 npemnoxeHHbIX GopMyIabl
BBIOEpUTE COOTBETCTBYIOILYIO AJIS CBSI3U OCHOBHBIX BEJIMYUH:

13 TIPEIUIOKEHHBIX (POPMYJT HET MIPaBUIILHOM
1/d -1/£=1/F

1/d +1/£=1/F

1/d -1/f=-1/F

-1/d +1/{=-1/F
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358 IlpenenbHblii yros MOJHOTO BHYTPEHHETo oTpaykeHus ais crekia cocraisiet 41 rpagycos . [Ipu
kakom 3HaueHuM yria najeHusi CBETOBOT'O JIyua IPOU30iiIeT OJHOE BHYTPEHHEE OTpaKeHUe cBeTa?

38 rpagycoB
42 rpaaycoB

O@®@O

25 rpaaycoB



30 rpagycoB

OO

40 rpaaycoB
359 kakoe u3 HIKecaenyOMMX BeIpaXKeHUI BEpHO 15 yBenuueHus: mukpockomna?

pPaBHO CyMMe yBEIHICHHH 00BEKTHBA M OKYIIIpa

PaBHO Pa3HOCTHU YBEIMYEHUN 0OBbEKTUBA U OKYJIIpa
PaBHO TOJIBKO YBEIMYEHHIO 00BEKTHBA

PaBHO NPOU3BENEHUIO YBETUUYEHUH 00BEKTHBA U OKYJISIpa

O@OO0O

PAaBHO TOJIBKO YBCIIMUCHHUIO OKYJIsApa

360 JIyu cEeTa BHEOTHT H: HEKOTOPHHA cpenH B Bosnyx [lpenel® HEH Yol DOTHOT O
BHYTPEHHET O OTPAXEHHA JNA 3Toro Myda paedo 48" 45¢ . Hafitu noxasaTens
OpeloMIeHHA cpefs. (sandB" 45 =0,75)

1,88
1,33
1,55
1,61
1,77

OO00®O

361 Jlyu cBera magaet oA yriiom 30 rpaaycoB Ha muiockomapamiensHyro ctekissHayo mactuaky. (n
=1,5) 1 BBIXOUT U3 HEE MapaJljieIbHO IepBOHAYaIbHOMY Jydy. kakoBa Tomnmuna rmiactuaku, ecimn
paccTosiHAE MEXIY JTydaMu paBHO 1,94 cm .

0,5Mm
0,4m
0,Im
0,2m
0,3Mm
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362 OtHocuTtenbHbIN okazarens mpenomieHus paBeH 1,5, a abcomoTHRIN nmoka3aTenb mpeIoMIIeHUs
BTOpPOM cpenibl paBeH -3. Haiitu abcomoTHbIN okazarens nepBoit cpebl.

4
2
2,5
3
3,5

OO00®@O

363 Ilpu kakom cooTHomennu nokasareneit npenomienus cpex (nl,n2 ) npenomiaeHHbIN Ty
npubmmxkaetcst k Hopmanu?

Cm
®n
C Iy =1
Om}l
~

1!

364 Ilpu kakom 3HaueHUM yria majaeHus, CBETOBOM JIyd MPOXOIUT BO BTOPYIO cpeldy 6e3
MpEIOMIICHUS ?
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365 kakoii 3akon BeIpakaet qanHato popmyna?
sinifsine = 0] = gl

3aKOH OTPa)KCHUS CBETa

3aKOH IPeJIOMJIEHUS CBeTa, T.€. 3akoH CHeJuinyca
npuHuun Gepmu

3aKOH MPSMOJIMHEHHOT0 pacpoCTpaHeHUs CBETa

OO00®@O

3aKOH IMOJIHOTO BHYTPEHHETO OTPAXKCHUSA CBETA
366 kakoii yron Ha3pIBaeTCs MPEACIbHBIM YIJIOM MOJIHOTO BHYTPEHHETO OTPasKeHUs?

YTOJI TaJieHUA , IPH KOTOPOM YI'OJI IpeIoMIIeHHs paBeH 45°
yroJ NajieHust , IpU KOTOPOM yTOJI IIpesoMiIeHus paBeH 90°
YroJ NajieHust , IpU KOTOPOM yTOJI IIpesoMiIeHus paBeH 60°
YroJ NajieHust , Ipu KOTOPOM yTOoJI IipesomiieHus paseH 30°

OO00®O

yroJ NajieHust , Ipyu KOTOPOM yToul npesomiieHus pasex 100°
367 B 4eM cOCTOUT pa3HHUIIa MEK]TY OCBEIIEHHOCTHIO M CBETUMOCThIO?

MEXy HUMU HET Pa3HOCTH.
OCBEIIEHHOCTh XapaKTepU3yeT OCBEUIAEMYIO TOBEPXHOCTD , & CBETUMOCTh — MPOTSHKEHHOCTh HCTOYHHUKA
cBeTa

OCBCIICHHOCTb XapaKTCPU3yCT TOYCUHBIN HCTOYHUK, a CBETUMOCTD- €I'0 MPOTSHHKCHHOCTDb
OCBCIIEHHOCTb XapaKTCPU3y€ET TOYCUHBIN HCTOYHUK, a CBETUMOCTDH —OCBEIIACMYIO

OO0 @O

OCBCIICHHOCTH CBsA3aH C OCBHHlaeMOﬁ TMMOBEPXHOCTHIO, & CBETUMOCTbH- C TOYCUHBIM UCTOYHUKOM

368 Ykaxkurte cBsI3b MEXAY APKOCTHIO U CBETUMOCTBIO.

O R=4n)
O drR=1dQ
O E=ddt
O @=do/ds
® R=1B

369 kro sBnsercs ocHoBonosoxxHukoMm kopmyckynsipHoit Teopuu cBeta?

HOunr
Openens
I'roiirenc
Hreroton
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MaxkcBen

370 Ilouemy nHTEpEepeHITNSI TPH OTPAKESHUH HAOIIOAaeTCs 00JIee OTYCTIIMBO Y€M B TIPOXO/ISIIIEM
cBere?

HN3-3a BOBHUKHOBCHHA Pa3HOCTH XO0/Jia B OTPAKCHHOM CBCTC |

OO0

U3-3a [IOTEPH M10JIBOJIHBI IIPU OTPAXKEHUY;



M3-3a INOIMIOMICHNUH B IIJICHKC ITPOXOASAIINX nyqeﬁ;
H3-3a CYIICCTBEHHOI'O pa3JIn4ius MHTEHCUBHOCTEH OTPa’XCHHOT'O U

O®@O

H3-3a BOBHUKHOBCHH PA3HOCTU XO0[J4a B MIPOXOIAANIIEM CBETE |

371 Ha Toncryto creknsunyto miactunaky, mokpeityro Toukoii miuenkoi ¢ mokazarenem npenomiieHUs
n=1,4, magaeT HOpMaJIbHO NapaJieNbHbIN Myuyok MoHOXpOoMaTuueckoro ceera ¢ A=0,6 mkm.
OTtpaxeHHbIN cBeT MakcMMabHO ocliabiieH BeiieAcTBUe nHTepdepenuu. Onpenennure
MUHUMAJIBHYIO TOJIIUHY TICHKH.

O =3 mxm
@ ~0,1 MKkM
C ~0,05 MxM
O 0,5 mxm
O ~2 MKM

372 Unrepdepenus cBeta- 3To pusznueckoe seinenue, kotopoe 3akimogaercs B...

CJIO’KEHHE CBETOBBIX BOJH, UIYIIUX OT OOBIYHBIX HCTOYHHUKOB ;
paccessHUM BOJIH B IIPO3PAYHBIX JUCIIEPCHBIX CPEAAX;
OTKJIOHEHHH CBETOBBIX BOJIH OT HMPSIMOJIMHEWHOTO PAaCIPOCTPAHEHMUS

CJIOKCHUE CBETOBBIX BOJIH, HAYIIUX OT KOTEPEHTHBIX UCTOYHUKOB,

O@OOO

OTKJIOHEHUH OT IPAMOJIMHEHHOTO PaCIpPOCTPAHEHUS;

373 Ha ckonpko HeoOxoaumo nepemecTuTh 0HO U3 3epkan B uHTepdepomerpe Maiikenbcona s
Toro, 4ToObl nHTEepdepeHnronHas kaptuaa cmectunack Ha N= 150 monoc? JlmiHa BOTHBI CBETa A=
500 M

~ 45 MKM
~22 MKM
~ 16 MKM
=5 MKM

@OO000O

~37 MKM

374 Ha nyTu nyya cera neprnenaukynispHo emy nocrasieHa crekisnnas miactunka (n=1,5)
tonuHoM I=1mm. Ha ckonbko npu aToM nsmenurcs onrtuyeckas niauHa myTu?

10 mm;
0,5 mm;
0,1 mm;
1MmM;

OO00®@O

5 MM;

375 Pa3noctu xona AByX uHTepdepupyronmx BoiaH paBHbl /3. CkonpkuMm mymmaam BoaH B Bakyyme
OyIyT COOTBETCTBOBATh onTudeckre pa3HOCTH X0/1a TUX BOJIH.

A36
M6

M12
A18
A24

OO00®O

376 Pa3noctH xo/1a ABYX HHTEpEepHupyroNuX BoiaH B Bakyyme paBHbl: 0,54 . YUemy paBHa
COOTBETCTBYIOIIAs pa3HOCTH (ha3?

O 30 rpagycos ;



90 rpamycos;
60 rpamycos;
120 rpamycos;

@000

180 rpamycos;

377 Pa3HocTh X012 ABYX MHTepdepupyronmx BoiaH B Bakyyme paBHa 0,2 . Uemy PaBHa pa3HocTh
¢a3 sTux BoaH?

0,81
0,4
/5
T
0,lm

OO00®O

378 kakoBa OyneT pe3yJbTUPYIOIIasi HHTCHCUBHOCTh B MakcuMyme HHTEep(de- PEHIINH MPH CIOKECHUN
BOJIH OAMHaKOBOW MHTEHCUBHOCTH [?

W
—_—

OO00®@O

12
379 UnrepdepomeTp UCTONB3YyETCS JUIS. ..

onpeacJIeHus NHTCHCUBHOCTHU CBETA,
OMpE€ACTICHUA TOKA3aTEJIA MOTJIOMICHUA CPE;
OonpeacJICHU MITOTHOCTU MaJIBIX OG'LGKTOB;

ONpE€ACTICHUA TOKA3aTEIA IPEIIOMIICHUA ONITUIECKUX CPCII;

O@OOO

ONpeeNeHUsI ONTUYECKOM MIIOTHOCTH PACTBOPOB;
380 korepeHTHBIMHU HA3BIBAIOTCS BOJIHBI, UMEIOIIIHE. . .

IMMOCTOSTHHYIO MHTCHCUBHOCTH B JTAaHHBIA MOMEHT BPCMCHU ,
OIWHAKOBYIO MJIMHY BOJIH B Pa3HBIX TOYKAX;

TIOCTOAHHYIO aMINTUTyly B JTAaHHBIM MOMCHT BPEMCHU,
IMOCTOSIHHYIO BO BPEMEHHU PAa3HOCTDH (1)33 B PA3JIMYHBIX TOYKAX;

O@O00O

IMOCTOSTHHYIO BO BPEMEHHU PA3HOCTD YAaCTOT B PA3JIMYHBIX TOYKAX;

381 Makcumym unrepdepeHiuu Habmonaercs B Tex Toukax, nis kotopeix ontudeckast pa3HoCTh
X0Ja. ..

HC 3aBHCHUT OT 4aCTOThI BOJIHEI |
paBHa MOCTOSIHHOM BCJIIMYHUHE,
paBHA LCIIOMY YHCITY JJIUH BOJIH;
HC 3aBUCHUT OT JJIMHBI BOJIHBI,

OO0®@O0O

paBHa OEJIOMY YUCITY OJIUH ITOJTYBOJIH,

382 Yemy paBHa pa3HOCTb IyTH B TOUKe HAOIIOACHUS OT COCETHUX 30H DpeHenst B METOIe 30H
®penens?

40
2
3

OO0
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383 Pasznocts myTeit n1Byx korepenTtHbix nyueit B Bozayxe 400 am. kakoii Oyner pa3HocTh myTei 3THX

ay4eit B crekie?
n,=141.

196 M
560 HM
288 HM
196 aMm
300 am

OO0O0®@O

384 Panuyc korepeHTHOCTH BOJIH OIpEAEIsAeTCs CIASAYIOIUM 00pa3oM:
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Ay
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385 Ilpu nomomu ontuyeckoro knnna nomyuunu uaTepEepeHIIMOHHBIE TIOJOCHI, MOJIB3YSACh
u3nyyeHueM kpacnoro usera. kak nsmenurcs unteppepeHunonHas kaptuna, eciau BOCIOJIb30BaThCs
U3JIy4eHUuEeM (PUOJIETOBOTrO 1BETA?

NuTepdepeHoHHbIe TOJI0CHl HCUE3HYT
HuTepdepeHoHHbIe 0I0Ckl OYAyT Janblie ApYyT OT IApyra
WnTepdepeHnoHHbIe MOI0Ckl OyayT OnmxKe apyT K APYTY
Hukak He u3MeHUTCS

OO0®@O0O

WuTepdepeHnoHHbIe O0Ckl MOTYT CTaTh Kak OJMKe IpyT K APYTY, Tak U Jajiblie OpYyT OT Apyra

386 Ilpu ocBemennu MbUTBHOM TUICHKH O€NTbIM CBETOM HAOII0Ial0TCS pa3HOIBETHHIE MOJ0Ckl. kakoe
dusnueckoe siBieHHE 00YCIaBIMBAET MOSBIICHUE ATUX MOJIOC?

dhoTtorapdexr

JUcTiepcus
UHTEpepeHIHs
Judpakus
TOJISAPU3AITHS

OO0®O0O

387 Cgert OT ABYX TOUEUHBIX kKorepeHTHbIX MOHOXpoMaThueckux ncrounnkoB nmpuxoaut B Touky 1
skpaHa c pazHoctbio ¢az A=3A/2, B Touky 2 skpaHa c pazHocTbio a3z A= A. OnunakoBa i1 B 3TUX
Toukax OCBEIIEHHOCTh U eciii He oguHakoBa, To B kako# Touke ona 6ompie?

BCE BAPUAHTHI HEBEPHEI
HE OIMHAKOBa, OOJNBIIE B TOUKE |
OJIMHAKOBA ¥ PaBHA HYJIIO

OO000

OWHAaKOBa U OTJIMYHA OT HYJIA



@ HE OJJMHAKOBa, OOJIbIIE B TOUKE 2

388 Ilpu HapyBaHUM MBUIbHBIE My3bIpbky MpHOOpPETaIOT paLykHYI0 okpacky onpeneneHHON
TOJIIMHBL. YTO ABIAETCA NPUIUHOM 3TOrO?

doroaddexr

HOJISIPH3AIHS
naTepdepeHtms
T paKus
ICIICPCHS

OO0®@O0O

389 Uro Takoe monoxpomatudeckas BoiHa?

BOJIHBI C OIMHAKOBOM aMIUIUTYI0M
BOJIHBI C OJIMHAKOBOH CKOPOCTHIO
BOJIHBI C OJJUHAKOBOM YaCTOTOM
BOJIHBI C OJIMHAKOBOH (pa3oii

OO0®@O0O

BOJIHBI C OIMHAKOBBIM KO3 (UIIMEHTOM MPEIOMIICHHS
390 Yro Takoe unTepdepenuus?

Pacxoxa€HUeC OT HpHMOHHHefIHOFO pacnnpoCTpaHC€HUA KOI€pPpEHTHBIX BOJIH
orubaHue nperpaa CBETOBBIMHA BOJIHAMHU
CJI0KCHHE CBCTOBBIX BOJIH

B3aMMHO€ YCUJICHUC WJIN ociabacHue B PE3YIbTAaTC HAJIOKEHUA KOTCPEHTHBIX BOJIH

O@OO0O

MPEJIOMJICHUE CBETOBBIX BOJIH HA I'PAHULIC IBYX CPECI
391 Yem onpenensercs nopsigok natepdepeHmonHoro makcumyma?

MPHUPOJIOH KoJieOaHui

MepruoIOM KoneOaHmit

4aCcTOTOH KoJieOaHui

YUCJIOM JUIMH BOJIH, COACPKALIUXCS B ONITHYECKON Pa3HOCTH X0

O@OOO

(azoii korebaHuit

392 [louemy qBa MHUMBIX U300paKEHUS LIEIH, TOJTYYSCHHBIX C IOMOIIbI0 Ounpu3mMbl OpeHerns,
MOXHO paccMmatpuBath kak korepentHsie ncrounuku:

TaK KaK OHU PACIIOJIOKCHBI Ha Pa3HbIX PACCTOAHUAX OT 6I/IHpI/I3MLI.

TaK KaK OHU PACIIOJIOKCHBI HAa OAMHAKOBOM PACCTOAHHUU OT 6I/IHpI/I3MLI

TaK KaK OHU PACIIOJIOKCHBI HA OMMHAKOBOM PACCTOSAHUH OT LICIIH

TaK KaK OHH ITOJTYYCHBI IPHU pa3ABOCHUHN CBETOBOH BOJIHBI OT IIIEIN B PE3yIbTaTC MPECIOMIICHUS B 6I/IHpI/I3Me

O@O0O0O

TaK KaK OHH pPacCIIOJIOKCHBI Ha Pa3HbIX PACCTOSAHUAX OT IICIIN

393 Omnpenenute maremaTnueckoe BeipaxkeHue 3akona bproctepa (n21 — noka3zartens npenomieHus
BTOPOH CpPE/Ibl OTHOCHTEIBHO MEPBOIA)

Cwr=m
Cwp=1a
Cr=nu
®rp=nn

OS';FB= 1]



394 Ha Tonkyto mnactuHy, okpyKEHHYIO Pa3IMUYHBIMU cpelaMu ¢ TiokazaTensMu pesIoMIIeHHs nl,
n2 ( mokasarens mpenoMIIeHHs IIACTUHBI- n, mpudeM nl kigikdir n2, n kigikdir n2) magaer myu. Ha
MOBEPXHOCTH IIaCTUHKY JTyd nenutcst Ha Ba jtyya (Siirot 14.12.2012 12:33:41)

@000

3aBHMCUT OT JUIMHBI TAJAI0NIEH BOITHEI
HUKaKOM

lu?2

.1

2

395 HeobxoaumbIiM yciioBUEeM UHTEPHEPEHIINH SIBISIETCS ... .

O@OO0O

HaJIMYHC IIJIIOCKUX BOJIH
HEKOTCPECHTHOCTH HAKJIAAbIBAEMBIX BOJIH
HaJM4re CPepruuecKuX BOIH
KOTepPEHTHOCTh HAKJIAIbIBAEMbBIX BOJH
HEMOHOXPOMATHYHOCTh BOJIH

396 Yem ompenensiercs nopsanok narepdpepeHnrnonnoro makcumyma?

O@OOO

MIPUPOJION KOJICOaHMI

(azoii koebanuit

4acTOTOW KoJeOaHui

YHCJIOM JJIMH BOJIH, COJIEPKALIUXCS B ONTUYECKOH pa3HOCTH X0a
nepuoaM KosaeOaHHi

397 CBer OT ABYX TOYCHHBIX KOrepeHTHBIX MOHOXpoMaTHuecknx ncToOuHNKOB IPpUX0IuT B TOUkYy 1
skpaHa ¢ pa3HocThiO a3 . OnuHakoBa i B 3TUX TOoukax OCBEIIEHHOCTH U €Clid He oinHakoBa, TO B
kakot#i Touke ona 60mb11IE?

@O0O00

BCE BapUAHTHI HE BEPHBI.
HE OJMHAKOBa, OOJbIIE B TOUKE 1
OJMHAKOBa U paBHA HYJIA
OJWHAKOBA U OTJIMYHA OT HYJIA
HE OJIMHAKOBA, OOIBIIIE B TOUKE 2

398 kakoro 1iBera nHTEppEpPEHIIMOHHAS TOJIOCa pacioiaraercs B criekTpe Onrke K meHTpaibHOMl

mojoce?

O@OOO

3eJIeHas
CHHSA
KpacHast
¢uomneroBas

Kerasa

399 Unrepdepennmonnas kapruna, koropast HabmrogaeTcsi Ha NOJOCHOBOCITyKIIaT JiuH3e,
HA3bIBACTCA:

OO00®O

uHTephepennuei Penest
konbnamMu Herotona
30HamHu [ 'roiirexnca
3oHamu Openens
BoJIocaMu BepoHuku

400 3akonomepHoctu, kakux u3 nmepeuncIeHHBIX HUXKE SIBJICHUHN CBUACTEILCTBYIOT O BOJHOBOM



npupoe cBeta: 1-pamyxubpie nepenuBa CBeToi B Tonkux mienkax; 2-Bo3HMKHOBEHHE CBETOBOTO
ISITHA B IICHTPE TCHU; 3-0CBOOOXKICHUE 37K TPOHOB C MOBEPXHOCTH METAJIJIOB IIPU OCBEIICHUH?

2u3l
TOJIBKO 3
lu?2
TOJBKO 1
1u3

OO0®@OO

401 Bounnsbl oT ABYX korepeHTHBIX HCTOYHHKOB MPUXOAAT B IaHHYIO TOUHBI B oJlnHakoBo# (asze.
AwmiuTyna pesynbtupytomiero konebanus B nannoit Touke paBHa A, ammunryzaa kanbanuii B
kaxkoit BosiHE paBHa a. 3HAYCHUE aMILUIUTYABI pe3ylbTupyromiero konedanus B 3Tom ciiydae Oynert
CIIETYIOILUM:

a

2a
3a
0,5a
4a

OO00®@O

402 kak m3aMeHUTCs 4acTOTa CBETa, €CJIM CKOPOCTh CBETOBOTO Jiyya MpH Mepexoie U3 OAHOM cpeibl B
JpYTryl0 YMEHbIIaeTcs B /1Ba pa3a’

yMEeHbLIaeTcs B 2 pa3a
yBeJIM4MBaeTCs B 2 pasza
yBeNnuuuBaeTcs B 4 pasza
yMeHblIaeTcs B 4 paza

HC UBMCHSCTCA

@OO00O

403 Ilpu HagyBaHUM MBLIBHBIC ITy3BIPbKH MMPHOOPETAIOT pamyXHYI0 okpacky ompeneneHHOMI
TONIIMUHBL. YTO ABJISIETCS TPUIUHOM 3TOT0?

uHTEpQepeHIns
dhotosp ekt
JHCIepcHs
HOJTSAPHU3AL
nudpaxmms

OO000@

404 Yemy paBHa pe3ysbTUPYIOIIas HHTEHCUBHOCTH B Touke co3aBaeMoil HHTep(epeHInOHHBIMU
MakcuMymamu IByMs KorepeHTHbIMU BOJTHAMH HMHTEHCUBHOCTH kaxoro,u3 koropsix pasHa Jo?

O Q0 @

O

405 kakas cBsi3b MeXTy pasHOCTBIO (A) ontnyeckux u (d) reomeTpuueckux JUIHH My TEH.

A=d/n
A=2nd
A=n/d

OO0



406 kakoii Oynet pa3HOCTh X0/1a (PHOJIETOBBIX CBETOBBIX BOJIH C AJIMHOM BoJHBI 400 HM mTpu

co3/1aHuu uHTeppepeHunonHoro makcumyma?

@OO00O

407 Ontrueckast pa3HOCTh X0/1a JTy4uel MAYIINX OT korepeHTHBIX UCTOUYHUKOB ¢ oarHakoOBBIMU

3 mkm
1,6 mkm
2,1 mkm
2,8 mkm
2 mkm

Ha4dYaJIbHBIMH (1)a3aMH PaBHA HCUCTHOMY YHMCJIY ITOJIOBUHBI JJIMHBI BOJIHBI. kakosa 6y;1eT aMIUIUTya

Pe3yNbTUPYIOLIEH BOIHBI B TOuke BCTpeUH, €Ciii aMIUIMTY1a Kaskoi OTeIbHOM BOJTHBI paBHA A.

OO0®O0O

408 kakum BeIpaskeHHEM ONIPEAENISIETCS CKOPOCTh pacIpOCTPaHEHHS CBETA HA OCHOBE
anektpomaruutHoit Teopun Makcgemna? (¢ — ckopocTs cBeta B Bakyyme; v — ckopoct cBeta B cpesie
€ - mmanekTpuueckas IPOHUIIAEMOCTH CPEIbI; L - MAaTHUTHAS IPOHUIIAEMOCTB ).

Q)

<@ O

409 kakwe n3 HKECTEYIONUX SBJICHUN MOKA3bIBAIOT BOJTHOBYIO MMPUPOITY CBETA?

OO0O0®@O

O le(f)

k%

A
1,5A
0
4A
2A

= MC

Il
5

T

XapaKTEPUCTUIECKOE PCHTICHOBCKOE M3JIyYCHHE
HOJISPHU3AIHS

a¢dext Kommnrona

TOPMO3HOE PEHTI€HOBCKOE H3JIyUeHHUE

doroaddekr

410 kakue myun coznarot paBHOHakIOHHBIE UHTEPPEPEHIIMOHHBIE MTOTOCHI?

OO0®@OO

JIy4H, OTPAKCHHBIC OT OJIMHAKOBOW TOJIIIIMHBI
JIy4H, B KOTOPBIX Pa3HOCTH X0J1a MEHACTCA
JIy4H, HAKJIOHCHHBIC 1O OAHUM U TEM XK€ YyIJIOM
JIy4H, HAKJIOHCHHBIC ITOJ pa3HbIMU yIJIaMHU

Jy4du € IIOCTOSIHHOM Pa3HOCTBIO X04a

b



411 Ha ToHHYK MNACTHEY, OEPYECHHEVIO DAsIHYHEIMHE CRETaME C
MoKaaTelAMH OpeloMIEHEA 11, 1y (I0KASaTeNs IpeloMIcHHA ITACTHHEL —
1, IpHYEM 1 < ny, 1< ng) TagaeT 0y, Ha DoBepXHOCTH MIACTHHEH IV
OENHTCA Ha JEaNyHa |-KoTophid oTpakasTcd oT Hapy EHOH H Iyd 2-
KOTopHHE 0TpaKaeToA oT BHYTPEHHER MOBEPEHOCTH IMACTHHEHR. KakoH s
OTPAEEHHEEX OT IMACTHHE IYVHed € TEPAET: NONYECIHY 7

1lu2

1

3aBHCHUT OT JUIMHEI ITaJaf0IIEH BOIHEL.
2

HHUKaKOH

O@OO0O

412 kakoe sBiieHne moka3siBaeT BOJHOBYIO IPUPOIY cBETa?

TIOTJIONICHUS CBETA
s dexr Komrrona

doroaddexr

uHTephepeHIms

@000

413 s yero npumensitotcst MukpountephepoMeTpbl?

IUIA U3y4YeHHS AUCTIEPCUI
JUIS U3MEPEHHs MOTIIOIEHNE CBETa
JUIA U3y4YeHHS TOJISIPU3aIK CBETa
JUI KOHTPOJIMPOBAHUs KaueCTBEHHON 00pabOTKH MOBEpXHOCTEH

O@OOO

AT U3MEPEHUS JaJIbHUX paCCTOSIHI/IP'I
414 Enununa usMmepenus ontudeckoit pasHOCTH Xofa:

M * CEK
M3

cek

M
M/cek

O@OO0O

415 kakue BOJIHBI SIBJISIFOTCSL KOrepeHTHBIMU ?

BOJIHBI C OJMHAKOBBIMH Ha4daJIbHbBIMH (1)3.33MI/I
BOJIHBI C OIMHAKOBBIMU aMIUIUTy JaMU
BOJIHBI C OJMHAKOBBIMH (ba?,aMI/I

BOJIHBI, Pa3HOCTb (1)33 KOTOPBIX MCHACTCA B 3aBUCHUMOCTH OT BPEMEHU

@O0O00

BOJIHBI C OITMHAKOBBIMU YaCTOTaMH, Pa3HOCTH (1)3,3 KOTOPBIX OCTAC€TCs MOCTOAHHBIM BO BpEMEHHU

416 Ort uero 3aBucut konnuectBo riaaBHbix MakcumymoB B nudpakimonnoit kaprune ot minockoit
pemetrkun?

OT OTHOIICHHA AJIUHBI CBETOBOM BOJIHEI K nepruoay peuiCTKu
OT OTHOIIICHUS TTOCTOSTHHOM PCIIETKU K JIJINHE CBETOBOI BOJIHBI
OT PAaCCTOSHUA MEKAY IICIIAMU PEIICTKHU

OT INUPUHBI IIEJTN PCIICTKU

OO00®@O

OT 00IIIeT0 YnCa MENel PemeTKH

417 Ha nudpakunonnyro pemerky HopmanpHO nagaet miockas MoHoxpomaruyeckas cBeToBas
BostHa. Ha skpane 3a pemerkoit Tpetuit nudpakimonnsiit Makcumym HaOMr0gaeTCs MO yriaoM ¢ k



HaIpaBJICHUIO ITaJICHUA BOJIHBI.

L.

HET NPaBUJIbHOT'O BapuaHTa
1

OO0O0®O

2
3
4

418 kakoit U3 HHKeNepeUHCICHHBIX BAPUAHTOB MPABIIILHO BBHIPAYKAET CUCTEMY C MHOTOYMCIIEHHBIMU
N miensiMu mapajieNnbHbIX APYT-APYTY U ¢ 0quHakoBOI MIMPUHOMN, pa3/ieICHHBIX PABHBIMU 110
HMIMPUHE HETIPO3PAYHBIMU MPoMeKyTkamu, pacronararonmxcst Ha oaHo# miockoctn?

HIPOCTPAaHCTBEHHAS JU(PAKIIUOHHAS PEIIeTKA
OJHOMEpHAs TU(ppaKInOHHAS PEIIeTKa
IBYMEpHas TU(PPaKIMOHHAS PEIIeTKa
MHOTOMEpHasI TU()PAKIIHOHHAS peIIeTKa

OO00®@O

cepryeckas TUGpPaKIHOHHAS pPEIIeTKa

419 kakoe ycnoBue sBnsgercs ycinopuem makcumyma audpakinu nomyuennoit audpakunonnoii (b —
mMprHa OAHOM 1ienu, d — nepuoa nudpakironnoi pemetkn).

dsin ¢ =+K A/2
bsin = +K A

dsin o=+ Q2K+1)A
bsin =+ 2+ K) A
dsin ¢ =+ K\

@OO000O

420 kakas u3 HIKeyka3aHHbBIX BEJIMUMH MPAaBUIBLHO BbIpaXaeT MOCTOSHHYIO Tu(pakiimoHHOM
pemetkn?

d=a*b
d=atb
d=2a-b
d=3a+b
d=a-b

OO00®@O

421 ka

=

Ha3bIBaeTCS €UHUIA TTOCTOsSTHHOM nudpakimonnoit pemerku 8 CU?

meTp Ha 100 mTpuxoB
MeTp

1 mTpux Ha 1 metp

100 wTpuxos Ha 1 MeTp

OO0O0®O

MeTp Ha | mTpux

422 Tlpu ocBelICHUHN MBIILHOM IIeHKY OeIbIM CBETOM HAOJIIOIAF0TCS pa3HOIBETHBIE TTOJIOCKH kakoe
dusnueckoe siBIIeHHE 00YCITaBIMBACT IMOSBIICHUE ITUX TOJIOC?

JHcIepcus
dhotoap ekt
HOJSAPHU3AL
nudpaxmms
UHTEpEPeHIUL

@OO000

423 korepeHTHBIE BOJHBI C YaCTOTOM TaHHYIO CO3JA0T B BO3MyXxe uHTepdepeHiuo. Onpeaenure



pa3HOCTh My TEM.

(5-10'* Hs)

OO0®@O0O

1,5 MxM
1 MKkM

1,2 MKM
0,8 MKkM

1,9 Mmxm

424 kak u3MeHHUTCS JUTMHA CBETOBOM BOJIHBI IIPH Iepexojia u3 Bakyyma B cpeay?

{m=1,3)
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yBenuuuBaeTcs B 2,25 paza
HE MEHseTCs
yBenuuuBaerca B 1,5 paza
yMeHbIIaercs B 2,25 pasza
yMeHbIaercs B 1,5 paza

425 kak meHsieTCs JyTMHA CBETOBOM BOJIHBI IPH TIEPEXOJIE U3 OJTHOU Cpebl B IPYTYIO?
(my = 1,5} (ny = 1,8)

OO0®@O0O

HE MEHseTCs
yBenuuuBaeTcs B 1,5 pasa
yMeHblIaercs B 1,2 pasa
yBenuuuBaercs B 1,8 pasza
yMeHbIIaeTcs B 3 pasza

426 Ha ueM ocHOBBIBaeTcs pabouuit mpuniun y3komojgocHoro ontudeckoro gpuibrpa’?

OO000@

Ha PO3PavyHON ONTUKE
Ha TUCTIePCUU

HAa MOJIAPU3AINY CBETa
Ha MOTJIOICHUH CBETa

Ha MOJIHOM BHYTPCHHEM OTPAKCHUN

427 Ot kakux BenmW4IMH 3aBUCUT Pa3HOCTH X0J1a BOJH MPHU HHTEPPEPEHINH TOHKMX TIeHOK?

O000@

OT TOJILIMHBI U KOG PUIMEHTa NPETOMIICHUS TUICHKH, OT AJIMHBI BOJIHBI U YTJIa MaAeHHs
OT TOJILIMHBI U KOG PUIMEHTa NPETOMIICHUS TNIACTUHKH, YaCTOTHI CBETA

OT JUTMHBI BOJIHBI, YaCTOTHI M aMILUIUTYIbI NA/IAFOIIEro CBeTa

OT CKOPOCTH CBETa IaJIAI0NIEro Ha TOHKYIO IUICHKY

OT KO3 PHITEHTA IPEIIOMIICHHS U yTIIa ageHs

428 TloueMy CBETOBBIC BOJIHBI BBIXOSIINE U3 JIBYX Pa3IMYHBIX UCTOUYHUKOB HE AIOT
UHTEPPEPEHIIMOHHYI0 kapTuHy?

OO0O0®@O

IMMOTOMY 4YTO, UCTOYHUKU HAXOAATCA OUYCHb JAJICKO JAPYT OT JApyTa

IMOTOMY 4YTO, 39T BOJIHBI HE KOTCPECHTHBI

IIOTOMY 4YTO, 3TU BOJIHBI HEMOHOXPOMATHUYIHBI

IMOTOMY 4YTO, BOJIHBI BRIXOOAIUE U3 HCTOYHUKOB HE HAITPABJICHBI B OJTHOM HaIlpaBJICHUU
MNOTOMY 4YTO, HCTOYHUKU HAXOAATCA OYCHb OJIHM3KO0 ApYyr Apyry

429 B kakom npubope Hamuio cBoe NpuMeHEHHE sBJIeHHE HHTepdepeHn?

O

B BaTTMETpE



B TaJIbBAHOMETpE
B CIIeKTporpade
B amIiepMeTpe

OO0®0O

B BOJIbTMETPEC

430 Yemy paBHa pe3yJbTUPYIOIIAs HHTCHCUBHOCTH B TOuke co3maBaeMoit HHTep(epeHIIMOHHBIMU
MUHUMYyMaMU ABYMs KOrepeHTHBIMHU BOJTHAMU C HHTEHCUBHOCTSIMU JO?

O® QO

O

O

431 kakoe ycnoBue sBI€TCS OCHOBHOM JIJIs1 IOJMYy4Y€HHUs YCTOMYMBON MHTEpPepeHInoHHOM kapTHHbI?

C pa3HON MHTEHCUBHOCTHIO

C OZIMHAKOBBIMHU aMIUIUTYIaMU
C OZIMHAKOBOW MHTEHCUBHOCTbIO
C IIOCTOSTHHOH pa3HOCTbhIO (a3

O@O0OO

C Ppa3HbIMH aMIUIUTydaMH
432 BeimonHsieTcs au 3akoH coXpaHeHHe SHePTuH pu uHTEpPepeHnn?

HET, IOTOMY, YTO SHEPTHA B TOUKEC MaKCUMYyMa OounbIre YCM, KOHCYHAs SHEPIrusAa CBETaA.

J1a, IOTOMY, YTO SHEPTHs CBETA MIPEBPALACTCS B IPYTHE BUBI
Jia, TIOTOMY, YTO B 00J1acTH HHTEp(EPEHIIUH SHEPT U CBETA PACIPEACIAeTC MEKAY MAKCUMyMaMH |
MUHUMYMAaMH.

HET IPaBHIBHOTO OTBETA.

OO @O0

HCT, IOTOMY, 4YTO SHEPTHA CBCTAa HC IPOHUKACT B TOYKU MUHUMYMaA.

433 Jise korepeHTtHble qyuH B onpeeneHHoi Touke cozpatotr makcumym. MbuibHyto rienky kakoit
TOJIIIMHBI CIIEAYeT MOCTaBUTh Ha MyTH OJTHOTO U3 3TUX Jy4e, i TOro, YTOObI MOIYYHUTh
uHTephepeHInOHHbIH MUHUMYM (koadduument npenomnenus cnos 1,33; mna Bonusl 0,8 mkm).

2,42 MKXM
2 MKM
2,5 MKM
1,21 MM

O@OOO

3 MKM

434 C uensto npocsetienue ontuku Ha nuH3y (n=1,44) Hanocutcs Toukuit cnoii. kakoit nomkna
OBITh ONITHUMaJIbHOE 3HaYeHUe koadduiineHTa mpeIoMICHIEe MaTepraia 3TOTo CJIos?

2,88
1,2
1,25
1,1
0,72

OO00®@O

435 kak ompenensieTcs paccTosiHie KOrepeHTHOCTH JJ1s1 KOrepeHTHBIX BOJIH?

C



436 kakowi mopkHa ObITH onTHYEckast ToNMIIMHA TOHKOW MIIACTHHBI, €CITN OCYIIECTBISAETHCS
MPOCBETIICHNE ONTUKY /I CBETOBBIX BOJIH € JUTMHOU BOJIHBI 0,68 Mkm?

0,085 MM
0,4 MKM
0,17 MKkM
0,34 MxM
0,51MKM

OO®@OO

437 B ompeneneHHyio Touky IpOCTpaHCTBA MPUXOIAT 1BE korepeHTHbIE 3eJIeHbIe CBETOBBIC BOJHBI
(A=500 uM) c pa3HocThIO X012 2,25 MkM. OnipenienuTe yciaoBUe U npeaes MHTepPEepeHiuu B 3TOM
Touke.

min, m = 1
min, m =4
min, m =3
max, m=4

OO00®@O

max, m=1

438 Pamuyc korepeHTHOCTH BOJH ONPEENISETCs CIEAYIOMUM 00pa3oM:

O

@i A
@ A
@2
Ay

A

3

O

O @ O

439 kakoe ypaBHEHuUE orpenessieT UHTEHCUBHOCTh Pe3yIbTUPYIOIIEH BOJIHBI, KoTOpas moiryvaercs
IpU BCTpeue ABYX KOrepeHTHBIX BOJIH C UHTEHCUBHOCTSIMHU J1 11 J27

Cn+1-20 T 7, sinaa- o)

O an

@11+Jg+2?‘ JF 7, cosCaa- a1)
Ch+1l

h

S I+ Ig- 27 7 0T eos(aa- w1)

440 kak Beipaxaetcs 3akon Matoca? (¢- yros Mexmay OCSIMH TOJISIpU3aTopa U aHanu3aTopa; Jo —
WHTCHCUBHOCTH CBETA BBIXOMAIINI U3 MOJISIPU3ATOPA; J - HHTEHCHBHOCTh CBETA BBIXOSIININ U3
aHajau3aTopa).
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441 B kakom uHTepBasie HaXOUTCS JJIMHA BOJIHBI, ICHCTBYIOIIAs Ha YenoBeueckoe 3penue?
Ca0™-710 m
Cin’-9.10"m
Cr107-3.610 ¥'m
@’ -7710"m

Ow™-710"m

442 SIsnenue nudpakunu cBeTa MPOUCXOIUT

MMPpaBUJIbHOT'O OTBETA HET

TOJIBKO Ha Y3KHX IICJIAX

TOJIBKO Ha OOJIBIINX OTBEPCTUAX
TOJIBKO Ha MaJIbIX KPYTJIbIX OTBEPCTHUAX

@OO00O

Ha Kpasx JIOOBIX OTBEPCTHI B KpaHe

443 Yto npencTaEiAeT cobof IpOCEETIEHRE OITHEH H HA KaKoM ABRITEHHH 0Ha
OCHOBAHG T
a) B OCHOEE NEEHT AECHHE HHTepd epeHIHH CECTA P H OTPAXKEHHH OT
TOHKIE IIACTHHOK
6) IpHMEHAOT NJA YEENHIEHHA JOIH OTPAEEHHOTO CEETA B ONTHYECKHY
npubopax
I') GCYIECTRIASTCA C IOMOIIBE HAHECEHHA TOHHOT IEHH IpospadHoT o
OHATEKTPHEA HA 10 BEPXHOCTH JHHS
o) toNEIHHA INEHKH Dogobpata Tak, 9T0 BOTHE, OTPpaEeHHEE oT obemx
NOBEPXHOCTER NNEHKH 0K A3HEAOTCA B OpOTHEOD ase

I, T, B
B, 0
a,
0

a, I,

@OO000O

444 Yto takoe MoHOXpOoMaTuueckast BomHa?

BOJIHBI C OJJUHAKOBOW aMILIUTYA0N
BOJIHBI C OJJMTHAKOBOW CKOPOCTHIO
BOJIHBI C OJJUHAKOBOM YaCTOTOM
BOJIHEI C OJIMHAKOBOH (pa3oif

OO0®@OO

BOJIHBI C OJMHAKOBBIM K03(1)(1)I/IL[I/ICHTOM IpEJIOMIICHUA



445 Tlpenen uaTepdepeHITNU B BEIPAKESHUU:
J=J+J, +2, 00, cosa

HHKaKOC

OO

O

@ JJ, cos &

(el

)

446 Yto takoe unrepdpepeHus?

IPEJIOMJIEHHE CBETOBBIX BOJIH HA TPAHMIIC BYX CPEX
CJIOKCHHUE CBETOBBIX BOJIH

B3aMMHOE YCHJICHHE WM OCIabIeHNE B PE3yIbTaTe HATOKEHUSI KOTEPEHTHBIX BOJH
pacxoKAeHNEe OT MPSIMOJIMHEIHOTO pacTIPOCTPAHCHHUS KOT€PEHTHBIX BOJTH

OO0®@OO

ornbanme mperpaa CBETOBBIMH BOJITHAMHA
447 kakue BonmHbI Ha3bIBaeTCs korepeHTHBIMU?

BOJIHBI C OJJMHAKOBOM YaCTOTOM

BOJIHBI C OJIMHAKOBOW YaCTOTOM, pa3HOCTH (pa3, KOTOPHIX OCTAETCS MOCTOSHHBIM C TCUCHUEM BPEMECHHU
BOJTHBI C OJIMHAKOBOH pa3HOCThIO (a3

BOJIHBI C OJMHAKOBOM aMIUIUTY 101

OO00®@O

BOJIHBI paSHOCTB (1)8.3, KOTOpLIX MCHACTCA C TCUCHHUCM Bpe_‘MeHI/I
448 Yto takoli ecTeCTBEHHBIN CBET?

CcBeT, r1e kojebanus Bekropa E(H) npoucxoauT ToJIbKO B OHOM HalpaBIeHUH, IEPIEHIUKYISIPHOM JIy4dy.
cBeT, rie kojebanus Bekropa E (H) npoucxonuT B 01HOM HanpaBiieHUH

CBeT, e kojebanusa Bekropa E (H) Bo BceBO3MOXKHBIX HalpaBiIeHUAX 00/1aJal0T paBHOM Be-pOSTHOCTHIO
CBET C pa3IMyHBIMU opueHTauusMu Bektopa E (H) Bo BCeBO3MOXXHBIX HaIllPaBICHUAX

OO0®@OO

CBET, TJIe UMeeTCA NPEeUMYIIeCTBEHHOe HanpaBiieHue kojebanus Bexkropa E (H)

449 Yemy paBeH abcotoTHBIN mokaszarens npenomiieHus cpesbi?

O e X

Ol +RteE);
@: NS,
OF 14K 24,

CHuP

450 CoBokymHOCTb sIBIICHHI BOJIHOBOM ONTUkY, B KOTOPBIX MPOSBISIETCS MOMIEPEUHOCTh CBETOBBIX
BOJIH, Ha3bIBAETCA:

SIBJICHUEM JUCTICPCUH
SIBJICHUCM IIOJISIPU3AINT
SIBJICHUEM JU(PPaKIAN
SIBJICHUEM HHTEPEPCHIIN

OO00®@O

SBJICHUEM JIIOMUHCCICHIINH



451 Ycnous makcumyma nipu audpakiimy Ha y3Koi mienu onpeensieTcss BRIPaXKeHUEM:

O MPaBUWIBHOM (HOPMYIIBI HET.
@sin g= (Zm+1)4/2
Csin g= 2m A2

Cosin g=mAf2

Csin ¢=ma

452 W3 mpennoKeHHbIX CBOMCTB BRIOEPUTE TE, UTO 10KA3BIBAIOT BOJIHOBYIO MIPUPOY CBETA:

nucnepcust, naTepdepennus, Gporodagdext, nudpakuus
IUCTOPCHS, UHTEPEPEHIU, TOIIPHU3AIHS, TAPPAKIIHS
mucriepcus, GotorddexT, nouaspuzanus, Audpaxus
mucnepcus, uHTepdepenus, noiaspusanus, Goroaddexrt

@OO00O

HpaBI/IHBHOFO OTBECTA HET.
453 Orubanue BOJIHAMH MPETSATCTBUN, COM3MEPUMBIX C JIJTMHOW BOJHBI, Jokas3pIBaerT...

BOJIHOBYIO IIPUPOJIY CBETa

YTO CBET MPENCTABIAET cO00I MOTOK KBAHTOB
JIBOWCTBEHHOCTb IIPUPOJIBI CBETA

YTO MPUPOJIA CBETA JI0 KOHIIA HE H3y4eHa

OO000@

1r000H U3 MPEATI0KEHHBIX BAPHAHTOB HEBEPEH.
454 OrubaHue CBETOBBIMH BOJHAMU BCTPEUHBIX MPEMSATCTBUNA HA3bIBACTCS:

SIBJICHHEM IIOTJIONICHUS
SBJICHUEM AU(DPaKIUN
SIBJICHUEM HHTEPEPECHIIH

ABJICHUEM JUCTICPCUN

OO00®@O

SABJICHUEM MOJIApU3aluN

455 Bce BTOpuYHBbIE HCTOYHHKYM PACcTIONIOKEHHBIE Ha IOBEPXHOCTU (PPOHTA BOJHBI, KOTEpPEHTHBI
MeXay coOO0H. ITO COOTBETCTBYET MPUHIUITY:

3aTpyIHSIOCH OTBETHUTD
HEOIIPEeICHHOCTH
MIPUYUHHOCTHU
T'roiirenca- @penens
I'tolirenca

O@OO00O

456 kakoil U3 HHXKecleayOIUX BapHaHTOB MPaBUIILHO XapakTepu3syeTr no (opMe BTOPUUHbBIE BOJTHBI
pacnpoCTpaHEHHbIE B OTHOPOJHOM U30TPONHON cpene?

Brinykinsie

IImockue
CdeprdecKo-BhITyKITbIC
[T10CcKO-BBIMYyKIIbIE

@OO00O

chepuueckue

457 koMy NpUHAICKUT TIEPBOHAYATIBHOE TPENOI0XKeHHE 0 korepeHTHOCTH (PMKTUBHBIX
UCTOYHUKOB?



OO00®@O

®dpayHnrodep
®peHenb
I'tofirenc
Bynsd
Bparr

458 kak Ha3bpiBaeTCs METOJ pa3JieieHUs TOBEPXHOCTH BOJIHBI Ha cpepuueckrie 30Hb1?

OO0®@O0O

MeTo pactpeaenenus [ oirenca
metof [roitrenca — @penens
Meton 30H Openens

MeToj1 30H [ 'tolireHca

MetoA pactpeaenenus Openens

459 kak Ha3bpIBaeTCS MPHUHIIMII, OTTUCHIBAIOIINH sIBICHHE TUdpakiiy cBeTa HA OCHOBE aHAIIU3a
3akonoB uHTEepdepeHiuu u [ roirexnca?

OO000@

npuHIui ['roiirenca — Openens
npuHIui [ 'rolirenca — MaiikenbcoHa
npunnun Bynegda — bparra
npuanun Papanes — Kupxroga
npunnun Openens — GpayHrodepa

460 kakwe n3 HIKeCIEyIOMUX SBICHUM 10Ka3bIBAIOT BOJIHOBYIO IIPUPOTY CBETA?

@OO000O

UHTEP(EPEHIUS U TUCTICPCHS

Tudpaxnus 1 Mo pru3arys

OTPaKEHHE U ITOJIHOE BHYTPEHHEE OTpaKEHUE
MPEIOMIICHHE M OTPaKCHHUE

JU(PpaKIUs 1 HHTePPEepEHIINS

461 kakoe 13 HIDKeTIEpEUHCICHHBIX sABIIEHUN XapakTepu3syeT (Ipu MPOX0KACHUH Yepe3 OTBEPCTHUS B

skpanax,

BOJIM3HU TPaHUIl HEMTPO3PAYHBIX TET U.T.I.) COBOKYITHOCTH SIBJICHUI MPU PacHpOCTPAHCHUH

cBeTa B pe3koBbIpayKEHHON HEOJHOPOIHON Cpejie U CBSI3aHHOM C BOJIHOBOM MpUpOAOH cBeTa?

OO00®@O

HHTEephEpEHITHS
JU(ppaKIus
aMIUTUTY 13
HOJIAPU3ALUS
HOTJIOIIEHHE

462 Ilo kakomy ycrnoButo onpenesstoTcs J0NOIHUTEIbHbIE MUHUMYMBI, 00pa3yroluecs B
mudpakiponHoii kaptune nomyuaemoit ot nudpakunonnoit pemerku? (d — nocrosunas pemwerku; ¢ -
yroia oTKIIOHEHUS JIyda; A - IJTHHA BOJIHBI , m — nopsiiok muanmyma m = 0,1,2,3,...,)
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463 Yto Ha3pIBaeTCs MOCTOSTHHON qudpakimonHoit pemerkn?

TOJIIMHA TUPPAKINOHHON PELIETKU
paccTosiHUuE MEXITY HIEeIMU
HIMPYHA IETH

CyMMa HIMPUHBI HICJICU U HETIPO3PAYHOI'O IPOMEKYTKA MEKAY HUMHU

O@OOO

MmyprHa AR PAKIINOHHON PEIIeTKH

464 Yto takoe mudpakunonnas pemerka?

C

CHCTEMa MapalljIeNIbHBIX IIEICH OAMHAKOBOTO Pa3Mepa, HaXOAAIUXCs Ha OMUHAKOBOM PACCTOSTHUH IPYT OT
JIpyra

mpuOOp A MOTYYESHUS H300paKEeHUH TeN Pa3ITudHON BEIUYHHBI

npudop, AEMOHCTPUPYIOIINN PSAMOIHMHEHHOE pacIpOCTpaHEHHE CBETA

CHCTeMa MapaljieNIbHBIX IIEJIe OAMHAKOBOTO pa3Mepa, HaXOAAIIMXCS Ha Pa3HbIX PACCTOSHUSX APYT OT JIpyra

OO000

npuoop VIS MOIYUICHUS H300paKEHUN TEN Pa3IMIHON BETHINHEI
465 Yro naswiBaeTcs qudpakimeii ceta?

B3aMMHOE YCUIJICHHE WIIH 0CIa0JIeHUe BCTPEUYArOIIUXCS BOJH

OTKJIOHEHHE CBETa OT HAIIPABJICHHS NPSIMOINHEHHOTO PacIpoCTpaHEeH!s B HEOJHOPOIHOI cpexe
HPSIMONUHEHHOE PacpoCTpaHEHUE CBETa B PE3KO HEOHOPOIHOM cpeie

OTpakeHHE CBETa Ha IpaHMIIE pasjera IByX cpel

OO00®@O

MPEJIOMJICHUE CBE€TA HA TpaHUILIC pa3aciia CPpeabl

466 kakoe u3 HiDKecneayomux GopMyI1 onpenenseT nocTosHuyto audpakunonnoii pemerku (a-
HIMPUHA HEMIPO3pauHoil o0nactu, b — mupuHa mienn)?

d=2a+b
d=b
d=a
d=atb
d=a-b

O@OO0O

467 kak Beipaxaercs npuHuun I'toiirenca — ®penens?

CBETOBBIE BOJIHBI PACIPOCTPaHsETCs MPIMOIMHEIHO B H30TPOITHON cpesie

CBETOBBIC BOJHBI MOT'YT HIPOHHKATh B 00JIaCTh T€OMETPHUUCCKON TEHH TIPErpabl

Ka)kJjasi TOUKa BOJTHOBOM MOBEPXHOCTH MPEBPAINACTCS B UCTOUHUK BTOPUYHBIX BOJIH U 3TH BOJHEI
nHTepdepupyroTcs

@O0

BCTPEYAOIINECS BOJIHBI MOTYT B3aUMHO YCHJINBATh MM 0CIa0eBaTh APYT Apyra

OO0

CBETOBBIE BOJIHBI, BCTPEUAsICh, YCHIIMBAIOT WITU OCHAOJISIOT APYT ApyTa
468 Yto takoe mudpakuus dOpaynrodepa?

nudpakuus HaboAaBIIrecs 0e3 MOMOIIN ONTHYECKUX CHCTEM
I paKIns MOHOXPOMATUYECKHUX BOJIH

Judpakius cheprudecKrx BOJIH

I PaKIKs IUTOCKUX BOJH

O@OO0O

JU(PaKIUs KOTEPEHTHBIX BOJIH
469 Jlns kakoit nenu ucnonsdyercsa qudpakunonnas pemerka?

JJIs1 IPOBEPKU HpﬂMOJ’II/IHeI\/'IHOFO PacnpoCTpaHCHUEC CBETA
AJI1 IPOBEPKU 3aKOHA IMPEJIOMIICHU CBETA

@O0

JUIA IOTY4eHUs! TU(PaKLUOHHOTO CIEKTpa



AJIS1 TIOJTYUCHH A I/I306pa)KeHI/I)I TCJ1a

OO

JUTSL HaOJFOIeHYsI HHTeppEePEHIINU CBEeTa

470 Ha kakoii mpuHIIMTT OCHOBaH OMpe/IeieHHE MOCISAYIONIErO MOJIOKEHUS BOJIHOBOTO ()pPOHTA HA
OCHOBE 3a/IaHHOT'O MTOJIOKEHUS €ro?

HEPa3pHIBHOCTH
Tomcon
Jamamb6ep
T'rolirenc
Jlannac

O@OOO

471 Ckonbko JOTMOTHUTENBHBIX MUHIMYMOB pPacriojlaraeTcsi MeXIy 1ByMs MakCuMymaMu Tpu
mudpakimu cBeTa OT ABYX Iesnei?

HE pacrioyiaraercs
Tpu

OnHo

JlBe

Yetsipe

OO0®O0

472 Ha kakux BoiHax HaOmrogaercs nudpakius Openens?

nonychepuaeckux
chepuueckux
chepruvecKO-TIIOCKUX

IIJIIOCKHUX
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MOJIYIIOCKUX
473 Ha kakux Bomnax nabmogaercs nudpakums @paynrodepa?

IVIOCKHX
HOJTYTUTOCKHX
noychepraeckux
chepruIecKO—TIIOCKUX

OO000@

chepruieckux

474 kak 3aBucHT JuITMHA BOJHBI OT yriia qudpakuun mist nannoi nudpakimonnoit pemerku, ecnu k/d
= const ?

NP YBEIMYCHUH JUTHHEI BOJHEI, YTOJI TU(PPAKIN YBEININBACTCS;

TIPY YBEIUYCHNUH UTHHEI BOJHEI, YTOJI AUGPAKIIINH OCTACTCS TIOCTOSIHHOM;
IPY YMEHBIIEHUH AJIMHBI BOJIHBI, Yol TU(ppaKkLuy YBEINIUBACTCS;

IIPY YBEJIMYEHUH JJIMHBI BOJIHBL, YTOJI JUPPAKIUU OCTAETCA NOCTOSHHOM;

OO000@

IIpHu YBCIIMYCHUU JJIMHBI BOJIHBI, YTOJI I[I/I(l)paKI_II/II/I YMCHBIIACTCHA,
475 kak ornuuarotcs no aze konebanus, Bo30ysxnaembie B Touke M 1ByMst COCETHUMU 30HaMU?

HE OTJINYAOTCS
OTJIMYAIOTCS MaJIO
HAXOMAATCS B MPOTHBO(DA3e
o/IHO(a3HbIE

OO0®@O0O

CHJIBHO OTJIMYAarOTCs

476 Amiumatyzaa pe3yiabTUpYIolel BOHBI B Touke HabmoaeHne M naeTcs BRIpa)KCHHEM TIIe:



O a=2A1+Ar2AAS
@ -AatA-Aet.

G G S L oF ¥ N

O O

A A2+ A2 - AR+

O

A=A ba—Aaseta s hAs—d Aot

477 kak 3aBUCHT aMITTUTY/1a pe3ybTupyromiero konedanus B Touke HabmoneHus M oT ynciaa m 30H
®peHens, yMeIanIuxcs Ha mupuHe menn BC?

A= %I:Pﬂ"‘.ﬁmﬂ:l (m — tekdir)

&

~ (fig-Ag) (m - tekdin)

&

[ R A

(&- A (m — clitdiy)

&g+ &q0 (m - telidif)

O O O O

S

= %(mwm.g (1 — clitdiie

478 Hudpakius onpeaensieTcs HIKECISyIONAM BbIPaKEHUEM:

bsing=+2KA/2(m=54,.)
bsinp=+4mA/2 (m=34,..)
bsing=+3mA/22(m=2,3,..)
bsing=+2mA/2 (m=1,2,..)
bsing=+5mA/2(m=4,3,..)
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479 Ilo kakoit dhopmyre onpenensieTcss BHEIIHUN painyc m- o 30HbI? (37€Ch b — paccTosiHUE 10
tTouku Habo1eHue M OT MOBEPXHOCTHU BOJIHBI, 0L — PAJNYC ITOBEPXHOCTH BOJIHBI, 'M — PaJnyc
Hapy>KHbII IPaHULIbI M-O1 30HbI)

f'\
N\ a+h
tm mi
2ab
O iy
tom = i 2Em
a+h
@) )
tm= O RR
ah
@ ahb
tp = md
a+h
C B
tm = & ImA
a-h

480 Ot kakux akTopoB 3aBucHT uucio 30H OpeHesnst m Npyu HEU3MEHHOM MOJIOKEHUH UCTOY"Huka
ceera?

OT BBICOTHI OTBEPCTHSA ¥ OT 1/5 pacCTOSIHUS MEXIY OTBEPCTHEM H IKPAHOM
OT pajsuyca OTBEPCTHS M OT 1/4 pacCTOSHUS MEXAY OTBEPCTHEM H DKPAHOM
OT JUaMeTpa OTBEPCTHS U OT PACCTOSTHUS MEKIY OTBEPCTHEM M OKPaHOM

O@O0O

OT TMaMeTpa OTBEPCTHS M OT 1/2 pacCTOSHUS MEKAY OTBEPCTHEM H SKPAaHOM



O OT TIepUMETpPa OTBEPCTHUS U OT 1/3 pacCTOSHHS MEXIy OTBEPCTHEM U SKPaHOM

481 YcnoBus makcumyma npu audpakimu Ha qudpakimonnoii pemerke onpeaensercs
BBIPAKEHUEM:

O MIpaBUWIBEHOH (HOPMYIIBI HET

482 Ilpu nabmoaennn nudpakuu ot menu M skpana Oyaetr MUHUMYM WHTEHCUBHOCTH, €CIIU B
mienu yknaapiBaercs:

TiepBasi ¥ MOCIEHsIS 30HBI

4acTh MocyenHen 3061 Openend
4acTh NepBoil 30HbI OpeHens
4YeTHOE Yncio 30H OpeHnens
HEUYETHOE YHCIIO 30H

O@OOO

483 kak cormacno npunnumny [ 'rolirerca - @peHens onpeaensieTcs HHTEHCUBHOCTH B kaxx ol Touke
MPOCTPAHCTBA, OXBAYCHHOTO BOJHOBBIM IpoIieccam?

@

KaK pe3ysbTaT HHTep(EepEeHIIH BTOPHYHBIX KOT€PEHTHBIX BOJIH, U3Ty4aeMbIX 3JIEMEHTaMU BOJTHOBOM
TIOBEPXHOCTH.

CYMMOW aMILTUTY1 KoJieOaHui oT Bcex 30H Dpenens
yCpeIHEHHEM MHTEHCUBHOCTEH 10 BCEM TOYKaM IIPOCTPAHCTBA
CrnoxeHrneM UHTEHCUBHOCTEH (PUKTUBHBIX BOJIH, M3y Ya€MbIX KaKIbIM 3JIEMEHTOM BOJIHOBOH IOBEPXHOCTH

OO000

CyMMOH aMIUIMTY[ IEPBOM U nocneaneit 300 Openens
484 Omnpitel o audpakuum mukpoyacTuil CBUAETENBCTBYIOT. . .

0 KJIaCCHUYECKOI MeXaHUKe

0 MaJIbIX pa3Mepax MUKPOYACTHII

0 KpUCTAJNTNYECKON CTPYKTYpE TBEPABIX TEI

0 HAJIMYMU Y MUKPOYACTHIL BOTHOBBIX CBOHCTB

O@OOO

pa3MEpbl aTOMOB KPUCTAJNIMYECKOI'0 BEIIECTBA MMPEBBIIIAIOT pa3MEpPbl MUKPOYACTHUILL
485 kakue BemecTBa ucnonb3yroTcs B kauectse nonsipuzaropa?

MIPOCTOE CTEKIIO
TypMaliuH
KpEeMHUH

aJiMas

OO00®O

mIacrmMmacca
486 kakwue BeuntectBa aBisirores ontruyecku aktuBHBIMU?

BOJA
Maci1o

KBapu, caxap, BogHbIH pacTBOp caxapa, CKMIIHIAp
cepebpo, 30710TO

MBUIBHBIA PACTBOD

OO0®@OO

487 kakoe sBneHue B nuHeHON onTuke Ha3pIBaeTCs AUCIIEpCUEH cBeTa?



3aBUCUMOCTbH IOKa3aTes IpeJIOMIICHUA CPEAbl OT MHTCHCUBHOCTHU IMaJar0lIero CBETa
3aBUCUMOCTh MOKAa3aTeIs IpeJIOMIJICHUSA CPEAbl OT JJIMHBI BOJIHBI MMAJar0lICro CBETa
3aBUCUMOCThH MOKa3aTes MpEJIOMIJICHUA CPEAbI OT MOJAPU3ALNN CBETA
HpeJ’IOMJ’IeHI/Ie MOHOXPOMATHYCCKOI'0 CBETA IIPH MMPOXOKACHUUN YE€PE3 JINH3Y

OO00®@O

OTpa)KeHI/Ie CB€Ta OT SCpKaHBHOfI MMOBCPXHOCTU
488 kakoii ciekTp naet packanennsiit kycok xenesza?

HUKaKON
JUHEWYATBIA CTIEKTP
MI0JIOCATHIH CIIEKTP

BOJIHMCTBIH CIIEKTP

@OO00O

CIUIOIIHOM CIIEKTp
489 kakoii criekTp maet cBeTsmascs Tpyoka, B koTopoi mporucXoIuT ra30BbIid pa3psia?

HUKaKOH
BOJIHUCTBIN CHEKTP
CIUIOIIHOM CIIEKTp

JIMHENYaThIN CIIEKTP

O@OOO

H0JIOCATBIH CHIEKTP

490 kakoti ciekTp macT BemiecTBo B ra3000pa3HOM COCTOSTHUU , €CJIU T'a3 COCTOUT HE U3 aTOMOB, a U3
mounekyn?

JIMHENYaThIi CIIEKTP
CIUIOLITHOM CIIEKTP
BOJHUCTBIN

BOJHHCTBIH CIIEKTP

@OO00

MOJIOCATHII CIEKTP
491 JlunetiuaTeie criekTpbl moriomieHus u ucnyckanust xapakTepHbl ams

JUTSL OXJTAXKICHHBIX TBEPBIX TEIT
JIFOOBIX TEIL.

JFOOBIX HATPETHIX TEL.

IUTS TBEPIBIX HAIPETHIX TEIL.

@OO00O

IJIsL Harpe€ThIX aTOMApHBIX Ta30B.

492 Matepualn npu JTHEBHOM OCBEIlleHUU UMeeT kpacHbli 11BeT.kak OyaeT BbITIAAeTh 3TOT MaTepuall,
€CJIM €r0 OCBETUTh B TEMHOTE IOJyOBIMU JTydamu?

MypPILyPHO-KPaCHBIM
CUHHUM

YEepHBIM

3eJIeHbIM

OO0®@O0O

KCITBIM
493 Ha kakwue nBeTa pasnaraeTcsi CBET, MPOXOISAIINHN yepe3 mpu3my?

KpacHbiii, opanxeBbli, QUOJIETOBBIN, TOTY00H, CHHHIA
OpamKeBbIi, KpaCHBIN, )KENTHIN, TOJIy00H, (PHOIETOBBIH, 3eTICHBINH, CHHUN
JKenteii, roy0o#i, KpacHBIN, OpaHKEBbBIH, PUOJICTOBBIN, 3€JICHBINA, CHHHUN

KPacCHBIN, OPaHIKEBBIH, KENTHIH, 3eJICHBIN, TOJIyOOH, CHHUN, (PUOJIETOBBII

O@OO0O

KpacHbilii, 3en1eHbIH, CHHUN, (PUOJICTOBBIH, XKEJThIH, OpaHKEBBIN, TOJTyOOH



494 Tlokasarens IpeOMIICHHSI 3aBUCHT:

OT BpEMEHU
Ot ckopoctu
OT 4YaCTOTHI BHCIIIHECTO I10JIA

OT KOHIIEHTpAINH 3apsI0B

OO0®@OO

OT TEMIIEPATYPBI

495 VYron HakiioHa JTy4ya NpOXOJSIIETro Yepe3 MPU3My:

Ol- = nlk

496 Uemy paBHO MTHOBEHHOE 3HaU€HUE TOJISIPU3alliU, €Cii KOHIIeHTpaIist aToMoB B nudjekrpuke
paBHa no:

OE.J coas mt
@n.;.P;
Crimgex i 5yE)

OENE

OH cos mt

497 Yto nokassiBaet nucnepcus Bemectsa (D=dn/d\)?

C yBenuueHueM A otHonieHue dn/dA yMeHbIIaeTcs o MOAYITIO
C ymenbiieHueM A otHomeHue dn/dA yMeHbIIaeTcst o MO0
3aBUCHMOCTH MTOKa3aTeN sl MPEIIOMIICHHSI OT JUTHHBI BOJHBI
3aBUCUMOCTb MOKa3aTessl MPEOMIICHUS OT TeMIepaTypbl

OO0®@O0O

C YMCHBIICHUEM IJIMHBI BOJIHBI TOKA3aTCJIb MPEJIOMIICHUS HE MEHACTCS
498 Yro takoe nonsipomeTpusi?

3aBUCUMOCTB YIJIa TIOBOPOTA OT CKOPOCTH CBETA

METO/I OTIPEIETICHHS TTIaBHOM ONTUYECKOW OCH B TBEPABIX TENAX
METOJ] OIpeIeTICHUs BA3KOCTH (BHYTPEHHETO TPEHHs) B )KUAKOCTSIX
METOJ, OIPEAECIICHUS INIOCKOCTHU MOJIIPU3ALIUU
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METOJ OIMPEACIICHNUA KOHICHTPAIU PAaCTBOPOB ONITUYECKN aKTUBHBIX BEIIECCTB
499 Yo takoe a¢p ekt Dapanes?

CO34ac€T CBA3b MEXKAY MarHUTHBIMU IpOoLi€CCaMU

BpaleHUs MIIOCKOCTH MOJIAPpU3alNN CBETA B ONITUYCCKHU aKTUBHBIX BEIIECTBAX MO/ ﬂeﬁCTBHGM MAarHmuTHOI O
I0JIA

BpalleHus NIIOCKOCTH MOJIApU3alU CBETA B ONITUYCCKU HECAKTUBHBIX BEUICCTBAX IO HeﬁCTBHeM MAar"auTHOI' O
II0JIA

OO

CO34acCT CBA3b MCKAY SJICKTPUICCKUMHU U MAarHUTHBIMHU IIPOLIECCaAMU

OO @

CO3JacCT CBA3b MEKAY ONTUYCCKMMU IIpOoLeCCaMu



500 YcnoBue o6pazoBaHUsI MUHUMyMa HHTEHCUBHOCTH CBeTa Juist qudpakiiny Ha MIeTH UPUHOH a
UMeEET BUJ:

Coin e =H(2k+1 /2
®sin @ =k
Qga=+2k(A/2)
Crosa = £2k(1/2)
Crosa =tk

501 Ycnoue oO6pa3oBanus MmakcuMyMa HHTEHCUBHOCTH cBeTa Aiis Audpakiivy Ha MIeny MUPUHON a
UMeeT BUJI:

®in @ =H2k+1 /2
Crosar= H(2k+1) A/2
Crosea =+

Coin @ = £k
Qga=+2k(A/2)

502 [Touemy qBa MHUMBIX U300paKEHUS MIENH, TTOJYYSCHHBIX C ITOMOIIIBI0 OuMpu3Mbl DpeHens,
MOKHO paccMmatpuBath kak korepenTHbie nctounuku:

TaK KaK OHH pacCIIOJIOKEHBI Ha Pa3HbIX paCCTOAHUAX 6I/IHpI/ISMLI
TaK KaK OHH ITOJTY4YC€HBI IPHU pa3aABOCHUN CBETOBOM BOJIHBI OT ILIEJIU B PE3YIbTATE MIPEIIOMIICHUA B 61/IHpI/I3MC
TaK KaK OHH pacCIOJIOKE€HbBI Ha OAWHAKOBOM PACCTOAHHUU OT IICIIN

TaK KaK OHH pacCIIOJIOKCHBI Ha OAMHAKOBOM PACCTOAHUHA OT 6I/IHpI/13MI>I

OO0O0®@O

TaK KaK OHHM pacCIIOJIOKCHBI Ha pa3HbIX paCCTOAHUAX OT MICITU

503 kakum BBIpakeHHEM OIpeIeIIIeTCS pacCTosTHHE bm 10 Touku HabmroAeHUS M HapyXKHOTO Kpast
m — oi 30HbI? (b —paccTosiHUE OT BEPIITUHBI TOBEPXHOCTH BOJIHEI 10 Touku M).

=

O 7@
7
=]

M“I

‘ bm=tr+2m§,

b =tt3m %;

O O

b =bt+dm ;;

)]

~ bm=tr+3m;,

504 HaGnronenue nudpakiimy BO3MOKHO B TOM clTydae, €CIiH. ..

CBETOBBIE BOJIHbI KOTEPEHTHBI.

CBET MOHOXPOMATHYECKUH;

pasMepbl HEOTHOPOTHOCTEN COU3IMEPUMBI C JUTMHHOW BOJHBI CBETA;
CBET HEMOHOXPOMAaTHUYECKHUII;

OO0®O0O

CBET MOJIAPU30BaHHBIH ;

505 kakoro yciioBrue KorepeHTHOCTH CBETOBBIX BOJIH?

)

(U PaBEHCTBO 4aCTOT U aMILIUTY ]
O PaBEHCTBO aMIUIATYJ



PAaBCHCTBA YaCTOT U NOCTOSAHCTBO Pa3HOCTH (1)33
IMOCTOSTHCTBA BO BPEMEHU IINIOCKOCTHU KoJieOaHUI MarHUTHOTO BCKTOpa

O0@

HN3MEHCHHUEC BO BPEMCHHU IINIOCKOCTHU KOJ'Ie6aHHI>i QJICKTPUYCCKOI'O BEKTOpa
506 Ha ckonpko otnuuatorcs konebanus BOJIH UAYIIUX OT cocenHux 30H Openens mo ¢daze?

3/4n
Ha T
Ha T/2
Ha 2T
32n

OO00®@O

507 Yrto u3 HMxKecnenyoumx spko cedst mposBiseT npu audpakiimu cBeTa oT ABYX IIeneii?

OTpakeHHe CBeTa
MPSIMOJIMHEHHOE PaCIPOCTPAHCHUE CBETA
MpEeJIOMJICHUE CBETa Ha TPaHHULIE pa3zaesia IBYX cpell
UHTEepQepeHIINs CBETA

O@OO0O

MoJjiapru3anus CBETa
508 Yro Takoe mudpakins Openens?

Judpakius chepruyecKrx BOJIH

T paKIus TIOCKUX BOJIH

JU(PAKITAST KOTEPEHTHBIX BOJH

Judpakius, Habmroaaronascs 6e3 MOMOIIN KaKoW-HIOYIb ONTHYECKON CHCTEMBI

OO000@

I paxnus MOHOXPOMAaTHIECKUX BOJIH

509 Ckorko mtpuxoB Ha 1 MM gomkHa uMmets nudpakimonnas pemerka s Toro, 4To0bl NEPBHIA
nudpakiinOHHBI MUHUMYM JIJIA CBeTa C JynHOU BoJiHbI 0,5 Mkm HaGmrogancs mox yriaom 30
rpaxycoB k Hopmanu?

Cip?
@j
QE

O 500
Cip®

510 kakoe ycnoBue siBisieTcsi HEOOXOUMBIM, JJIs1 TOTO YTOOBI porcxoauia qudpakims ceera ¢
JUIMHOM BOJHBI A B 00acTh reometpuueckoii TeHu oT nucka paanycom r?

h

y 2 M

A

0D

-

4

e
2

) Jludpaxuns mporcXoanT MpH JIOOBIX pa3Mepax IKpaHa
rdM

)@

511 kakoe u3 nmpuBeeHHBIX HIXKE BHIPRXKCHHM SIBJISIETCS YCIOBHEM HAOTIOIEHUS TJIaBHBIX
makcumymoB B criektpe nudpakimonnoit pemerku ¢ nepuonom d moxa yriom ¢ ?

h

(_ HET IIpaBUILHOIO OTBETA
@sin o= 1A
~

Crosg=xd



o A
o sin = (2% +1}E
C A
T eos = @7

512 VYrnoBas nucnepcus nudpakimonnoit pemerku 3aBucut ot nopsiika cnekrpa k u moctossHHOM
mudpakiponHoii pemerku GopmyIoii. ..

.
O

O ke

e
P

513 Ilpu napennn monoxpomaruueckoro penrreHoBckoro n3myuenus Ha kpucrann makcumymbl
uHTep(dEepeHLInY U OTpaKeHNUU BO3HUKHYT B ciayvae koraa...

Ciin 8 = kA
Qsin 8= (2k+1) A/2
Ciin 8= k)2
Csinf=2k+DA
® sin & = kA

514 VYrnoBas nucnepcus nudpakimonnoro criektpa onpenensiercss GoOpMyIIou. . .

C=A4 404
& =a4a
@ =dajdn
Q =dijda
O =a/ha

515 Paspematomias cnnoco6HocTh R qudpakimonnoii pemerku 3aBucut ot nopsiaka cnekrpa k n
yucna N mTpuxoB GOpMyIIOH. . .

®=kiv
Q=kN
C= Nk
C=k/nr
Q= kar?

516 Paspematomnias cnocoOHocTs nudpakiimonnoit pemetku onpenensercs GopMmyou. ..
~
= k/N*
Gin @ =+ A

O7Y!

~~



werfdA

C=a+s

517
Bo cKo/BKO a3 MOFEHO IIOBBICITTE Pa3)p eIIIa I H) CrocofHOCTE MITKp OCKOITA, TTEP el K

(poTorpaipoBaAHIID B VIBTPA(IOIETOBLIX JVIAX (A, = 2701 ) TI0 CpABHEHITO ©
(roTorpadup opaHHeM B 3eleHbIX yuax (A, = 350 ) ?

~ 2 pasz;
=~ 5 pas;
=~ 4 pas;
~ 8 paza;
~ 6 pas;
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518
PeHITeHOE CKOe IETYVUeHHE ¢ JUIHHOMN BOJHEI A= 0,163rm TIagaeT Ha KpHC-

TaJUT KaMeHHOIT ¢ ol Halimime MeATLTocK 0CTHOe P accToAHITe KPIICTaJImIIecK ofl P eHIeTEIT
KAMEHHOIT COTH, eIl ,EIII{l.'Il) AKITHOHHBLIT MMAK VYN ITEPE OI'0 TIOP AT A HA 5.]']10;[11 ETCHAITPII

VI1e cKombskeHHA & = 17° (5in17" = 0,292).

0,632 um
0,279 am
0,153 um
0,89 M

0,432 um

OO0O0®@O

519 Vkaxwure ocHOBHYIO popmyiy audpakironHoi pemetku:

)

Csin @ =kA
Ciin @ =+(2k +1) /2

Cros @ = +kA
C=a+h
®sino=tk

520 Teno, cnocoOHOE MOTIIOMIATH MOJHOCTHIO MPH JIFOOON TeMIepaType Maiarollue Ha HEro BOJTHbI
1000 YacCTOTHI - ...

BCC BapHUaHTBI HE BEPHBI
a0COIIOTHO YCPHOC TCIIO
CEPOEC TCII0

TCJIO0 CHHETO IBCTA

TeNo 6ea0ro OBCTa

OO00®@O

521 Cpeuenue TCII, OGYCJIOBHCHHOG HarpCBaHUCM, kOTOpOC MMPOUCXOAUT 3a CUHCT TCIIOBOI'O
JABHKCHUA MOJ'Ieky.]'I N aTOMOB BCIICCTBA 3a CUCT €TI0 BHYTpeHHGP'I OHCPIrUuM - 9TO ... .

dhotorpdekr

FaMMa-mny'{eHHe

OO



JJIOMCHHUCIICHIIA
TCIUIOBOC U3JTYYCHUC
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PEHTICHOBCKOC U3JTYYCHUC

522 Tlorok nokanmu3oBaHHBIX B MPOCTPAHCTBE AUCKPETHBIX CBETOBBIX KBAaHTOB, JABMIKYIIIUXCS CO
ckopocTbio cBeTa - 310 moTok ... .

3JIEKTPOHOB
HEUTPOHOB
3JIEMEHTAPHBIX YaCTHI]
dhoToHOB

MIPOTOHOB

O@OOO

523 Ot yero 3aBUCHUT OTHOLICHHE criekTpanbHOM W3TyUyaTeNIbHOM criocoOHOoCTH Tena k ero
crniekTpasibHOM NOTJIOMATEIbHOM CIIOCOOHOCTH MPH ONPEAETICHHBIX YCIOBHSIX.

Her npaBunpHOTO OTBETA
Ot npupons! Tena
OT npupobl TENIA U YaCTOTHI

OT npupozs! TENIa U TEMIIEPaTyphbl

@O0O00

TosBKO OT 4aCTOTBI U TEMIIEPATYPHI

524 Jlnsa kakux mydeit B kauectBe audpakiimonnoit pemerkn MOXHO UCTIOJIH30BATh
npoctpaHcTBeHHYI0 peuietky kpucramna? 1. pentrenosckue; 2. undpakpacusie; 3. Bunumeie; 4.
yIbTpadUOIETOBLIE.

3u4
lu4g
2u3
1u3
lu2

OO0O0®@O

525 kak Ha3biBaeTcs equnuia noctosiHHoi nudpakimonnout pemerku u CHU?

100 mTpuxoB

MeTp

MeTp Ha | mTpux
meTp Ha 100 mTpuxoB

OO00®@O

1 mrTpux Ha METP

526 kakoii u3 Hkeyka3aHHBIX BapHaHTOB MPAaBUIBHO BhIPAXKAE€T B3aMMOPACIIONIOKEHUE IITPUXOB B
3aBHCHUMOCTH OT pacrlojoxeHust oaHou nudpakunonHoit pemerk oT Ipyroi, s NOTyYSHUS
IByMepHOU audpakironHoi pemetkn?

HET MPaBUIHLHOTO OTBETA
IITPUXH JTOJKHBI OBITH TApaJLIETbHBI
IITPUXH JOJDKHBI OBITh HA OJTHOM MPSMOWA

ITPUXHU JOJKHBI OBITH T OPHU30HTAJIbHBIMU

@OO00O

IITPUXH JOJKHBI OBITh EPIICHINKY IS PHBI
527 Ckonpko mrpuxoB numeroTcst Ha 1 MM srydireid qudpakiumnonnoit pemetkn?

1500
2500
1800

OO0



® 1200
O 2000

528 kakoii u3 Hmkeyka3aHHbIX BapMaHTOB IPAaBUIbHO BbIpaXaeT pa3iuyHble (POPMBI
mudpakiponHoii pemetkn?

Ipo3payHasl U paccenBaronias
po3payHas U abCOJIIOTHO YEpHOe
po3payHas ¥ U30TOIHAs
po3payHas U HepacceuBaroIas

OO000@

HEIpO3pavHas U U30TPOITHAA

529 kakoti u3 HmKeyka3aHHBIX BApHAHTOB MPABUILHO BhIpaxaeT (hOpMyITy pe3yJIbTUPYIONIUX
aMIuIUTy 1 Konebanuii, HalACHHOH MyTeM reOMeTPHUEcKOoro CI0KEHNUE aMILTUTY T UCXOTHBIX
konebauuii?

r\
o =

= Af - 4 - A 4, cos(, - @)
G =2+ L+ 44 sin(@-q)
=282 +242 + 44 cos(, — )
O = 4+ 4+ 24,4 cos(@ - @)
=4l + & + Ak cos(@, - @)
530 kakotit u3 HUXKECTETYIONUX BAPUAHTOB SIBIISICTCS MIPABUIBHBIM ISl BRIYUCICHUS onTu4yeckoi

pasHocTu myTel Mexay AByms cocennumu BC u DE mensmu npoctoit oqHoMepHoOU audpakinonHon
pemerku?

)

=|DK|= 2bcos ¢
Y= |pK|=2Fsing
m :
&ﬁ=|DK|=2dsm¢:

®

&= |DK|= dsing
~
B = ‘DK| = 2bsin ¢

531 kakoit u3 HHXKeCHeIyIONMX BAPUAHTOB IPABMWIBHO BhIpakaeT a3y konebaHuil, MpOUCXOASIIINX
BO Bcex Toukax 1ienu, mpyu HOpMaabHOM MajeHuu miockoit Monoxpomatudeckoil BOJTHBI Ha
mudpakunonnyto pemerky?

C TTOCTOSTHHOM Pa3HOCTHIO (a3
C OJIMHAKOBOW Pa3HOCTHIO (a3
C OJITMHAKOBOM (hazoi

C pasiuyHOM (azoi

OO0®@OO

C pa3jIMYHOM pa3HOCThIO (a3

532 kakas u3 Hukeyka3zaHHBIX BEJIMYMH MIPABUIIBHO BBIPA)KaeT MOCTOSAHHYIO AudpakiinoHHON
pewetkn?

d=a-b
d=3a+b

OO



d=2a-b
d=atb
d=ab
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533 kakoit U3 HUXKENEPEUNCIEHHBIX BAPUAHTOB MPABUIIBLHO BBIPAXKAET CUCTEMY C MHOTOUMCIICHHBIMU
N miensiMu napajienbHbIX APYT-APYyry U ¢ oquHakoBoOW NIMPUHOMN, pa3/ieI€HHbIX PABHBIMU 110
IIMPUHE HEMIPO3payHbIMU poMekyTkamu, pacronaratommxcs Ha ogHo# mockoctu?

cepuueckas AudpakMOHHAs PeLIeTKa
MHOTOMepHasi Tu(ppaKkLMOHHAS peleTKa
oHOMepHas Au(paKIUOHHAS pelIeTKa
JByMepHas Au(paKIMOHHAs pPelIeTKa

OO0®@O0O

MPOCTPAHCTBEHHAs AU(PAKIIMOHHAS PEIIeTKa

534 kakoe ycnoBue siBisieTcst ycioBueM Makcumyma nudpakouu momydeHHOW nudpakiimoHHON
pemertkoit ( b — mupuna ogHOM enn, d — nepuoy nudpakimornHon pemreTkn).

dsin ¢=+K A/2
bsin =+ 2+ K) A
dsin =+ 2K+1)A
bsin ¢=+K A

dsin =+ KA

@OO000O

535 kakoe u3 aTux Boipaxkenuit otHocutcs k popmyne Bynbda-bparra?

sin 0=\

2sin 6 = KA
2dsin 6 = KA
dsin 6 = KA
2dsin 6=\

OO0®OO

536 kakoBa mpuunHa nmoxy4eHus CIIonHoro peHrrenosckoro cnekrpa?

PaBHOYCKOPEHHOC ABUKCHUEC BLICOKOCKOPOCTHBIX 3JICKTPOHOB
BBIPBIBAHUEC JJICKTPOHA U3 BHYTPCHHHUX CJIOCB aTOMa BBICOKOCKOPOCTHBIMH 3JICKTPOHAMHA
BBIPBIBAHUE DJICKTPOHOB C BBICOKO# CKOPOCTBIO OT aHTHKATOda
TOPMOKCHHE DJICKTPOHOB C BBICOKOM CKOPOCTBIO aHTHKATOAOM

O@OO00O

ABHI)KCHHUEC BBICOKOCKOPOCTHBIX 3JICKTPOHOB C THOCTOSTHHOM CKOpPOCTBIO
537 Ha kakowm npubope ucnons3yetcs nudpakimonnas pemerka?

B HHTEp(epoMeTpe
B ocuiuiorpade

B CIIEKTPOMETpE

B MHKPOCKOIIE

B TEJIECKOIIEe

OO0®@OO

538 HenpepsiBHbIi (crutomHoil) cnekTp nznmyuenus xapakrepen as:

BCE€ BCUICCTBA B HArp€TOM COCTOAHUHA OAKOT CILIOIIHOM CIICKTpP
ATOMAapHBIX IopsvYnx ra3oB
HarpeTbIX MOJICKYJISIPDHBIX I'a30B

HarpeThIX >KUJIKOCTEN

O@OOO

aTOMapHBIX M1apOB



539 Or gero 3aBucHT konndecTBa riaaBHbIX MakcumymoB B nudpakimonroii kapruae ot mmockoit
pemetku?

OT OTHOILICHUA JJINHBI CBETOBOI BOJIHEI K nepuoay peuICTKU.
OT pAaCcCTOSIHUS MEKAY HICIAMU PECIICTKU
OT INUPUHBI IICJIU PECIICTKU

OT 00IIero YHCa Mmeneil perneTkn

@OO000O

OT OTHOIIICHUS TTOCTOSTHHOM PCIIETKU K JIJINHE CBETOBOM BOJIHBI

540 kakoit u3 HuxeykazanubIx (opMyI1 CBSI3bIBAET MOCTOSHHYIO AudpakunonHoit pemerku ¢
konuyecTBOM IITPUXOB HAXOAAIIMXCS HA 1 MM? (N - YUCIIO MITPUXOB PACIIONOKEHHBIX Ha 1 MM)

C d=1/2n-1
O d=1/n-1
® d=1m
O d=%n
O d=1m+1

541 kakoit u3 Hmkeyka3aHHbIX BapMaHTOB MPAaBUIIBLHO BbIpa)kaeT ycioBue MakcuMyMa npu
HakloHHOM majeHuu ceeta Ha qudpakiuonnyto pemerky? (n=0,1,2,..., - nopsakoBsie HOMepa
OCHOBHOT0 Makcumyma).

Cdlcosa+cosag=+nh
®cos a—cosag)==+nh
Clcosa+cosag==+0m- 13472
Cleos a+cosag)==(n+ 13 A/2

1

O g
w(cos ow—cos awpg)==n- 5 A

542 kakoii u3 HIKeyka3aHHbBIX BbIpaXE€HUI BEPHO JIs BBIUMCICHUS Pa3HOCTU onTudeckux myrei
JIBYX COCEIHHX JTy4el, mpu HakiloHHOM majieHnu cBeta Ha audpakimonnyro pemetky? (o - yron
naJieHus cBeTa Ha AU(pakiMOHHYIO pemeTKy,0o — yroyl MexX/1y HOPMaJIblo U HallpaBJICHUEM JIy4a,
coBepiaeMoit nudpakiuio)

C=dcos a+cos ag)

C=12d(cos a—cos ag)

§

9

> P

= (cos d— cos )
2d (cos a+ cosap)

=dicos?a+cos? ag)

!

543 Yemy paBHa JUIMHA PEHTI€HOBCKOM BOJIHBI COOTBETCTBYIOLIEH nepBoMy nopsaky makcumyma,
ecnu yron naaenus peatreHoBckux mydeit 300, a paccTosiHuE MEXTy aTOMHBIMU TutockocTsamu 1 HM.

6 HM
3 HM
1 HM

O@®O0O

5 HM



O 2 HM

544 kakas nonoca Bcerja Ha0/It01aeTCsl B LIGHTPAJIbHOM YacTH criekTpa npu OCBEIICHUN
mudpakionHoii pemerku 6enbiM cBeTOM?

JKeTas
CHHSS
TeMHas
KpacHas
Oenas

@OO00O

545 kakoi u3 HIKeyka3aHHBIX BapHaHTOB MpaBUIIbHO Xapakrepusyer audpakuuio penrreHoBckux
ayueit B kpucrannax?

Kak pe3ynbrar oTpaxeHus OT MapajulelbHbIX aTOMHBIX TJIOCKOCTEN

Kak pe3ynbratr oTpakeHus OT pa3IMYHbIX aTOMHBIX TUIOCKOCTEH, PACTIONIOKEHHBIX MO ONPEACTICHHBIM
YIJIOM.

Kak pe3ynbrar oTpaxeHus OT OHOI aTOMHON IIOCKOCTH

Hert npaBunbHOro oTBeTa

OO0 O@

Kak PE3YIbTAT OTPAKECHUA OT NICPICHANUKYIIAPHBIX aTOMHBIX IUIOCKOCTEH

546 kakoii u3 HIKeyka3aHHBIX BapMaHTOB MPAaBUIILHO BhIpaXKaeT MPABUIbHOE 3HAYCHHE
nudpakiioHHoro yria ¢ (rae (¢ — 3HaueHue yIiia MeX/ly MaJaloliiM U OTPaKEHHBIM JTy4aMH).

20=10
=206
¢=2d 0
20=26
0=1/20

OO000@

547 kako# u3 HuxkeykasaHHBIX BApHAaHTOB MTPaBUIILHO BBIpakaeT yciioBue bparra — Byneda? (n =
1,2.... — mopsinkoBeie HOMepa nudpakimoHHBIX MakCHMYMOB).

2dcos 0=A/n
2dcos 6=n/A
2dsin 0=(n+1) A
2dsin 0=(n - 1) A
2dsin 6=nkA

@OO000

548 kakoit yron Ha3zbiBaeTcs yriom audpakiun?

YTOJ MEKAY PEIIETKON ¥ JTy9OM COBEPIIAEMBIM TU(PPAKIHIO
YTOJI MEXAY MAIAI0IINM JIy9IOM B AU(PAKIIHOHHON PEIIeTKOH
YTOJI MEXAY IIPOTHBOIIOJIOKHO HAIIPABICHHBIMY JIy9aMHU

YTOJ MEXIY HOPMAJIBIO ¥ Ty9OM COBEPIIAEMBIM AN(PPAKITHIO

O@OO0O

Yroja MEexXay nagaromuM U OTPaXCHHBIM JIy4aMH
549 SIBnenne nudpakimy cBeTa MPOUCXOIUT

TOJBKO HA OOJBIINX OTBEPCTHAX
TOJIBKO Ha MaJIbIX KPYIJIBIX OTBEPCTHAX
MIPaBUIIBHOI'O OTBETA HET

Ha Kpasx JI0OBIX OTBEPCTUI B 3KpaHe

O@OO0O

TOJIBKO Ha Y3KHX HICJIAX

550 kem BIICPBBIC JaHa UJCA UCCICAOBAHNA BHYTPCHHETO CTPOCHUA ka/ICTaJ'IJ'IOB C IOMOIIIBIO



mudpakimu peHTreHOBckuX myueii?

O@OOO

I'toiirenc
Bpoarr
Openens
Jlay>
Bymsd

551 Yro sBasieTcs mpuurnHOM nonydeHus xapakrepuctuueckoro pentrenosckoro uznyuenus?

OO00®@O

PaBHOYCKOPEHHOE JIBUKEHUE BBICOKOCKOPOCTHBIX JIEKTPOHOB

BBIOMBAHHE 3JICKTPOHA M3 BHYTPEHHUX CIIOEB aTOMA YCKOPEHHBIMH 3JIEKTPOHAMHU
BBIXO/] YCKOPEHHBIX 3JICKTPOHOB U3 aHTUKATOAA

TOPMOXEHHE YCKOPEHHBIX 3JIEKTPOHOB aHTUKATOZOM

JBHKEHUE BBICOKOCKOPOCTHBIX 3JIEKTPOHOB € TIOCTOSIHHON CKOPOCTBIO

552 kakoe ¢usnueckoe siBieHHEe MOATBEPKIAET, YTO CBETOBAS BOJHA SIBJISETCS MOMEPEUHON?

@OO00O

TUpaKIus
HHTEpPepeHIIHS
IHICTICPCHS
IpeIOMIICHHE
HOJISPH3AIHS

553 kakoe Beipaxkenus siBnsiercs hopmynoit Byneda — bparra? (d - paccTosiHre Mex1y aTOMHBIMHU
wiockoctsimu, 0- yron magenus peHTrenoBckoro uznyuenus, k — nopsigok cnekrpa, A — qrHa BOJTHBI
pPEHTTeHOBCkOTro M3MyUYeHus).

@OO00O

2dsin 6=(2K+1) A
dsin 6=KA\

dcos B=K\A

2dcos 6=KA
2dsin 6=KA\

554 kakoi u3 HuxkeykasaHHBIX BApHAHTOB MIPaBUIILHO BBIpaKaeT yCJIOBUE OCHOBHOTO Makcumyma? (n

=0,1,2...

O@OOO

nopsiIkoBbIe HOMEpa OCHOBHOTO MakcuMyma)

2dsin==+n A
dsin o=+ (2n+1) A
dsin o= %(n - 1A
dsin p=+n A

dsin g=+2n + A

555 kakoit u3 HuxeykazaHHbIX BapMaHTOB MTPaBUIILHO BHIPAXKAET YCIOBUE OCHOBHOIO MUHMMYyMa? (m

=0,1,2,.

OO0O0®@O

..., - IOpsiIkOBBIE HOMEPA OCHOBHOTO MUHUMYMa)

bsing=+(m-1)A
bsing=+m)
bsing=+2m+A
bsing=+(m+l) A
bsin ¢ =+ 3m +A

556 kak neiictByet nudpakimonnas pemerka u ee pasmepsl Ha nudpakimonnyto kaptuny?

9
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YETKOCTh YBECIIMIUBACTCA



YCTKOCTb YMCHBIIACTCA
YCTKOCTH IIOJITHOCTBIO UCUYEC3aCT

YETKOCTb OCTACTCS ITOCTOSTHHOM

OO000

YCTKOCTb HAPYIIACTCHA

557 kakoit u3 Hmkeyka3aHHBIX BapHaHTOB MPABUIBHO BhIpaXKaeT HEOJHOPOIHOCTh onTudeckoit
HEOJTHOPOJIHOM cpelibl, epuoanyecky MOBTOPSIIOMIMICS IPU U3MEHEHUH BceX Tpex koopauHat
npocTpaHcTBa’?

npocTas AupaKoHHas peneTka
oHOMepHas Au(paKIMOHHAS pelIeTKa
MIPOCTpaHCTBEHHAs JU(PpaKIUOHHAS PelIeTKa
JByMepHas Tu(paKIMOHHAs PelIeTKa

OO0®O0O

MHOTOMepHas Tu(ppaKkIIMOHHAS peIIeTKa

558 kakomy u3 HIKeyka3aHHBIX YCIIOBHIA JOJKHBI YAOBIETBOPHUT PEHTIeHOBCkUE JIydn mpu
obpazoBannu nqudpakironHasix MakcumymoB B kpucramiax (d — nepuop pemerku, A — niuHa
BOJIHBI)?

d=i/2
d>xr
d<i
d=»xi
d <<

OO00®@O

559 DddekT yBenmuenus JIMHBI BOJTHBI PACCETHHOTO M3JTYUEHUS Ha3bIBACTCS:

doroaddexrom

a¢dexrom BasmioBa-UepeHkoBa
apdpexTom JJomnepa

3¢ dexrom Komnrona

s dexrom Jledas

O@OO0O

560 DOueprus kanra Belpakaercsi GopMyJIOii:

E=h/
E =hv/A
E=hMc
E=hv
E=hA

O@OO0O

561 Yto Ha3piBaeTcs BHeIIHUM (poTodddekTom?

HO‘IepHCHHe (bOTOHHaCTI/IHKI/I I10J1 IeHiCTBUEM CBETa
Brixon 3JICKTPOHOB B BaKyyM IO JIeHCTBUEM CBETa
WUsmenenune IMPOBOJAMMOCTH BEUICCTBA MO/ JICIICTBHUEM CBETa

I/IOHI/BaLlI/ISI ra3oB 11oa ﬂeﬁCTBHeM CBCTa
Bo3nukHOBeHHE 9./1.C. Ha KOHTAKTE€ JIBYX IIOJYIIPOBOJAHUKOB, WJIX MOJYIPO-BOJHUKA U METAJIJIa IO
,ZleI\/’ICTBI/IeM CBCTa

OO0O0®O

562 ®otoanekrpuueckuit apdekr 6611 oTkpuIT B 1887 rony (kem?...) u B 1888—1890 rogax
skcnepuMeHTanbHO UccaeaoBa (...). Hanbomnee momHoe nccnenoBanue spienus Gporoaddekra Obu10
BBITIONHEHO (...) B 1900 r. BcTtaBpTe B mpomyniieHHbIE MecTa (DaMUITUN YUCHBIX.

O A. Croneros; I'. T'epir; A. DiiHIITEHH

@ I'. Tepi; A. Cronetos; @. Jlenapn



A. Dunmreiin; I. T'epry; A. CroneroB
I'. T'epit; A. Ctoneros; M. [lnank

OO0

A. Duinmireiin; A. Cronetos; @. Jlenapn

563 ®otokaTon ocBemaercs MoHoxpoMmaTtrnueckum uctounukom ceera. OT 4ero 3aBUCUT BETUYHHA
dotoroka HackIeHUS.

OT NPHUIIOKEHHOTO MEXY KATOJIOM M aHOJIOM HaIPSKEHHUS
OT MaTepuaia Karojaa

OT 4acTOTHI CBETA

OT UHTEHCHUBHOCTH CBETa (CBETOBOT'O TIOTOKA)

O@OOO

Ot TemmnepaTypsl Katosa
564 MakcumanbHas kunerndeckas seprust porodsiekTpoHOB JIMHEHHO BO3pacTaeT C ...

YMCHBUICHHUEM 3aACPKHUBAOIIETO HAIIPSIXKCHUS
YBCINMYECHUEM UHTCHCUBHOCTH IMaAaroniero CBETa
YBCIMYCHUEM YaCTOThI IaJA0OIICTO CBETA

YMEHBUICHHUEM YaCTOTHI MMaJaroniero CBETa

OO0®O0

YMEHBIICHUEM MHTCHCHUBHOCTH IMaJIal0IETO CBETA

565 kakotii u3 rpadukoB nmpaBuIbHO 0TOOpakaeT 3aBUCUMOCTh MakcuManbHOM kunetndeckoit
sHepruu Emax ¢gotosnekTpoHoB OT yacToThl Vv magaromero ceeta ? PaboTa Bbixoa 31ekTpoHOB U3
MeTajuia paBHa A.

L.

O@OOO

566 kakoe u3 HIKkeykazaHHBIX MPEAIOIOKEHUN BEPHO, €CITK YHEPTHS (HOTOHA MEHBIIIE PaOOTHI
BBIX0J1a AekTpoHa?

Pabora BbIX0na Bcera goynKHa OBITh 0OJIbIIE SHEPTHU (POTOHA
Oueprus GoToHA HE MOXKET OBITH paBHOH paboTe BBIXOMA

Ssnenne Goro3hpexTa IPONCXOINUT U HIEKTPOH yIAIIETCS OT METaIa
SBnenue ¢porodddexra HE MPOUCXOANUT

O@OOO

SArnenue GoTodPdekTa NPOUCXOAMT, HO FJIEKTPOH HE MOKHIACT IOBEPXHOCTh METaIlIa

567 kakoe u3 HUKECIEeIYIOUNX YTBEPKICHUN BEpHO, €ciu dHeprus ¢poTtoHa hv paBHa paboTe BbIXxoaa
anekTpona?

PabGoTa BbIX0/1a Beeria IOJKHA OBITH OOJbINE SHEPTHU (OTOHA

OHeprust GoToHA HE MOKET OBITh PaBHOW PabOTE BBIXOJ1a

Ipoucxomut hoToddhdeKT, HO FIEKTPOH HE MOKHUIAAET MOBEPXHOCTH METAJIIA

Ipoucxomut GoTodIPPEKT U MIEKTPOH YAAIAETCA OT MOBEPXHOCTH METAIIA C MAKCUMAJILHON CKOPOCTHIO

OO0®@O0O

He mpoucxoaut dhotospdexr

568 kakoe u3 HIKecaenyOMMX MHEHUI TPABUIIbHO, €CJIM SHeprust poToHa OoJblie, yeM padoTa
BbIXO7a 3nekTpoHa?

)

(U Pabora BeIxoma 3JeKTpoHAa BCETIa NODKHA OBITh OOJbIIE, YeM SHEprHs (OTOHA
O OHeprus (OTOHA HE MOXKET OBITh PABHBIM padOTEe BHIXO/1a



He npoucxomut siBiienue horoaddexra
Ipoucxoaurt siBnenue Goroadderra 1 AMEKTPOH YAASIETCS OT MOBEPXHOCTH MeTasia

O®@O

[Ipoucxonut aenenue Gporodddexra, HO AEKTPOH HE MOKUAAET MOBEPXHOCTh METAJIa

569 kakoe u3 HUKECTETYIONUX BRIPAXKCHHUM CTIPABEJIUB I UMITyJIbca poToHA?

(@ “@O“%)“O ()
0 -SRI g %& |

570 kakoe u3 HUKENPUBEACHHBIX SIBJICHUI 00BICHSIETCS BOJIHOBOM U kBaHTOBOM Teopuel cera?

BeiHyXieHHOE M3ITydcHUE
Addexr Komnrona
doTtordp ekt

JlaBieHue cBeTa

O@O0OO

PentrenoBckoe H3JIYyUYCHHC

571 kakoe u3 HUXCTICPCUUCIICHHBIX 3HAUYCHHUI YaCTOThBI HUCTIOJIB3YCTCA IJIA BO3HUKHOBEHHS

dotoahdekra?
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572 kakum u3 HUXKe nepednciaeHHbIX 3akoHoMepHOCTel nounHseTcs komnTonoBckoe paccenBanue?
| - IHTEHCUBHO ISl BELLIECTB C MaJIbIM aTOMHBIM BECOM. 2 - €J1a00 Ui BEUIECTB ¢ MAJIbIM aTOMHBIM
BECOM. 3 - HHTEHCHBHO JUISI BEHIECTB C OOJIBIINM aTOMHBIM BECOM. 4 - cJ1a00 JUIsl BELIECTB C OOJIBIIUM
ATOMHBIM BECOM.

HET BCPHBIX OTBETOB
42

1,4

1

2.3

OO0®O0O

573 kakwue siBIIeHUS TOATBEPKIAIOT KBAHTOBBIE CBOKCTBA cBEeTa?

Hdudpaxuus, naTepdepeHns, monIpr3anus

OO0

Pentrenosckoe nznyuenue, s¢dext Komnrona, monspuzanus



doTo3¢heKT, peHTreHOBCKOe nanyueHue, 3gpdext Komnrona
Dororddext, nudpakiyus, nHTEphEepeHINS
Hasnenue cera, nmomsipusarus, 3gpdext Komnrona

O0@

574 kakue wacTtuiisl BeuieTarOT U3 karoaa Bo BpeMs poroaddekra?

ITo3utponsl
ONEeKTPOHBI
[TonoXuTenbHO 3apsKEHHbIE HOHBI
OTpunarenbHO 3apsKeHHbIE HOHBI

OO00®@O

IIporons!
575 kakue pynnamenTanbHbie 3akoHBI BRIMONHAIOTCS ITpH komntoHOBckoM paccessHuu?

CoxpaHeHHe HUMITyJIbCa U MOMCHTA UMITYJIbCa
COXpaHCHI/IC HUMITYyJIbCa U MaCChI
COXpaHeHI/IC HUMITYyJIbCa U DHEPTUU

CoxpaHeHHe 3HEpPTruu U Macchl

OO0®O0O

CoxpaHeHHe 3IEKTPUYECKOT0 3apsaa
576 kakas enmuHUIIa YaCTOTHI U3TYYCHUS CBETA ABJsIETCS OCHOBHON B CU?

pan/c
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577 kak Beipakaercs popmyina DifHmTelHa 11 BHemHero Gotodddekra?

® 2
Fii= gt
Crv=A
O mu?
Berte

2
O=hu
O 5
Y=mc

578 JlBa meTasuta ¢ pa3HbIMH paboTaMH BBIXOa 3JIEKTPOHOB OCBEMIAIOTCSI CBETOM C OJMHAKOBOM
JUTMHOW CBETOBOI BOJIHBI, Oonblieit kpacHoit rpanutisl potoaddekra. U3 kakoro meramna
dotosnekrpons! BeuteTaroT ¢ 6ombineit ckopocteio?

CKOpOCTB AJIEKTPOHOB HE 3aBUCHUT OT pabOTHI BHIXOJA

N3 060X MeTaJIIOB ()OTOINEKTPOHBI BBUICTAIOT C OJIMHAKOBON CKOPOCTHIO
W3 meramia ¢ MeHbIel paboToH BhIXOAA

W3 merama ¢ Gonbmieit paboToii BEIXoaa

OO0®@O0O

OZ[HOBH&‘IHOFO OTBE€TAa JaThb HCJIb3s

579 Beipaxxennem kakoro ¢pyHaameHnTanpHOro 3akoHa siBNIsSieTCsl ypaBHEHHE DUHINTEHHA TS

dotorpdekra?

)

(O CoxpaHeHH: Macchl
O Cox
O paHEHHH MUMITYJIbCa



CoxpaHeHUH SHEPrUn
COXpaHEHUU MOMEHTA UMITyJIbCa

O0@

COXpaHCHUU JJICKTPUICCKUX 3apsaa0B

580 Ananuzatop yMeHbILIAaeT HHTEHCUBHOCTh CBETOBOTO JIyya UAYIIETO OT MOJIApU3aTopa B 2 pasa.
OrnpenenuTs yroy Mexay IIaBHBIMU I10ckoCTsIMU aHaIM3aTOpa U MoJspu3aTopa:

60 rpagyc
30 rpagyc
0 rpamyc

45 rpanyc

O@OO0O

90 rpagyc

581 CoBokyHHOCTb siBIIeHUI BOJTHOBOM ONTHKHU, B KOTOPBIX MPOSBIISETCS MOMEPEYHOCTH CBETOBBIX
BOJIH, Ha3bIBACTCA:

SIBJIEHUEM JIFOMUHECLECHIIUU
SIBJICHUEM UHTep(depeHINH
SIBJIEHUEM TOJISIPU3ALIUU

sBJICHUEM nudpakiuu

OO0®@OO

SABJICHUEM JUCTICPCUN
582 kakum crmocoOoM €CTECTBEHHBIN CBET MOXKHO NMPE0OPa3UTh B MOJSAPHU30BAHHBIN?

AHAJIU3aTOPOM
KHUKOCTBIO
HOJIIPU3aTOPOM
THOOBIM KPUCTAJIIOM

OO0®@OO

caxapuMeTpOM

583 Onruueckue ocu AByX MoJsipouI0B HampasieHsl Tak, uro cuctema npomnyckaer makcumym
cera. [lon kakum yrmom Haio mOBEepHYTh OJIMH U3 HUX, YTOOBI MHTEHCUBHOCTH MPOIIEIIINX Ty4den
yMEHbIIIaIach Obl Ha TTOJIOBUHY ?

25°
30°
45°
60°
35°

OO0®@OO

584 Jlns kakux nmuH BoiH 3ameteH 3 dekt komnTona?

Q-TTy4H
UH(ppaKpacHble BOJHBI
BOJIHBI BUIUMOTO CIIEKTpa
PEHTI€HOBCKHUE BOJIHBI

O@OOO

yIIbTPadUOIETOBBIE TyYH
585 I'mnoresa Ilnanka cocTout B TOM , 4TO ....

CKOPOCTBH CBE€TAa NOCTOSAHHA BO BCEX MHEPUUATIbHBIX CUCTEMAX OTCUETA
Henb3zs OAHOBPEMEHHO TOYHO ONPEACIINTL 3HAYCHUEC KOOPANHATHI U UMITYJIbCa

BHCKTpOMaF HUTHBIC BOJIHBI ITOIICPEYHBI
OJICKTPOMArHuTHBIC BOJIHBI U3JIy4YalOTCA B BUJIC OTACIIBHBIX HOpIII/Iﬁ (KBaHTOB), OHEPTIUA KOTOPBIX 3aBUCHUT OT
HaCTOThI

O @OO00O

OJICKTPOMArHUTHBIC BOJIHBI U3JIYYalOTCA 3apsigaMi IBHKYIIUMHUCA C YCKOPEHUEM



586 Bribepure npaBuibHyto hopmynuposky 3akona ¢porosdpdekra:

@O O OO0

HCT MPaBUJIBHOTO OTBETA

Yucno (bOTOSJ'IeKTpOHOB, BBIPBIBACMBIX CBETOM U3 KaTOJA 3a 1 C, IPSAMO MPOIMOPUUOHAJIEHO D9HEPTUN
Maaromero n3JryucHus

Yucio Q)OTOBHCKTPOHOB, BBIPBIBACMBIX CBETOM M3 KaTOJA 3a 1 C, O6paTHO IponoOpHuruOHAJIbHO MHTCHCUBHOCTH
CBCTa

Yucno Q)OTOBHCKTpOHOB, BBIPBIBAEMBIX CBETOM U3 KaTOAa, IPOIMOPLHUOHAIBHO MHTCHCUBHOCTHU CBETA

Yucno q)OTOSHeKTpOHOB, BBIPBIBACMBIX CBETOM M3 KaTOda 3a 1 C, IMPsIMO MTPOTIOPIIUOHAJIBHO HHTCHCUBHOCTH
CBCTa

587 kak pacnipocTpansieTcsi OOBIUHBII CBET?

OO0®@OO

pacnpocTpaHseTcs ¢ MOCTOSIHHOM CKOPOCTBIO TOJIBKO B HAIIPABJIEHUH IJ1aBHOM ONTHYECKOH OCH.
pacnpocTpaHsIeTcs ¢ OAUMHAKOBOM CKOPOCTBIO B OINIPENICIEHHOM HaIlpaBJIeHUU BHYTPU KpHUCTalia
pacrpocTpaHseTcs C OIMHAKOBOI CKOPOCTBIO BHYTPH KpHCTalIa

pacrpocTpaHseTcs C pa3HBIMH CKOPOCTSMH BO BCEX HAIIPABJICHUAX BHYTPH KpUCTaJLIa

pacpoCTpaHiACTCa C PA3JIMYHBIMU CKOPOCTAMU B HEKOTOPBIX HAIIPaBJICHHUAX

588 kak Ha3pIBaeTcs yCTpOHCTBO, MpeoOpasyroiiee eCTECTBEHHBIN CBET B JIMHEWHO TOJISPU30BaAHHBIN?
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MOJIIPUMETP
KOMIIEHCATOP
MOJISPU3ATOP
aHaAIU3aToP
TIOJISIPOH T

589 kakoe siBneHH€e MOATBEPIKIAET, YTO CBET SIBISETCS MOMEPEUHOM ek TpoMarHuTHON BOITHOM?

OO0®@OO

reOMETpUYECKast ONTHKA
nudpaxnus cBeTa
HOJISAPH3AIHS CBETa
UHTEp(EpEHINS CBETA
IIICTICPCHSI CBETa

590 C moMomibI0 Yero MOKHO MOJIYYUTh OIS PU30BAHHBIN CBET?

O@O0O0O

CIIEKTPOMETPOM
HOJYTIPOBOJHUKOBEIM IPHOOPOM
MUKPOCKOIIOM

MPU3MOH U HOJSPOUIOM
3NEKTPUYECKUM IPUOOPOM

591 Yro Ha3bIBaETCSA YACTUYHO MOJIAPU3OBAHHBIM CBETOM?

C

OO00

CBET, B KOTOPOM B PE3YJIbTaTe KAKUX-TNOO BHEITHUX BO3ICHCTBUI NOSBIETCS IPSUMYIIIECTBEHHOE
HarpaBieHue konebanus Bexktopa E (H)

cBeT, B kotropoMm BekTop E (H) xonebiercs B IByX HAIPaBICHHUAX

cBeT, B kotopoM BekTop E (H) xonebiercs B 0lHOM HamnpaBJIeHUH

Cger, B koTOpoM kojebanus Bekropsl E (H) kakuM-To 06pa3zoM ynopsiiodeHsl
Cger, B KOTOpPOM HampaBieHue konebanuii Bekropa E (H) ynopsimouenst

592 Yro Takoit miockomnonsipusoBaHHbIN CBET?

©)
)

E (H) vektorunun rogslorinin iistiin istiqgamati olan igiga



E (H) vektoru ragslori miixtalif istiqgamatlords rogs edon isiga
E (H) vektoru yalniz bir istiqgamatdo, siiaya perpendikulyar istigamotds rags edon siiaya
is1q vektoru ragslarinin istigamati nizanlanmamis igiga

OO0®0O

E (H) vektoru bir istigamotdo rogs edon isiga
593 Yro Takoit ectecTBeHHBIN CBET?

CBeT, r1e kojebanus Bekropa E(H) npoucxoauT ToJIbKO B OHOM HalpaBI€HUH, IEPICHIUKYISIPHOM JIy4y.
CBeT, r1e kojebanusa Bekropa E (H) Bo BCeBO3MOXKHBIX HalpaBJIeHUAX 00/1aJat0T PaBHOM Be-pOSTHOCTBIO
CBET C pa3IMyHBIMU opueHTauusMu Bektopa E (H) Bo BCeBO3MOXXHBIX HaIllpaBIeHUAX

cBeT, rae kojebanus Bekropa E (H) mpoucxonut B 01HOM HampaBieHUH

CBET, TJIe UMeeTCs NPEeUMYIIeCTBEHHOe HanpaBiieHue kojebanus Bexkropa E (H)

OO00®@O

594 kakoe siBnenue o0wsicHsieT kopnyckynsapayro npupoay cera?

s dexT Bynnda
JTUcTiepcus

dhotorp ekt

UHTEpepeHIns

OO0®O0

JIaBJIEHUE CBETA

595 kak BeIpaskaercs 3akon Mairoca?
A
v=Jp cos

™
x =Eqjcosa

596 kak Beipakaetcst 3akon bproctepa?

O ¢=cosd
O ¢=sind
Chsig =sin i,
@iB = Iz

7~ i

et 1= a2

597 UYro Takoe aBoiiHoe ydyenpenomiieHue?

pa3aBavBaHUE CBETOBOIO Iy4YKa MaJal0IIero Ha MPOo3payHble KPUCTAIIIbI
IIpeJIOMIIEHHE CBETa B U30TPOITHOH cpesie

pa3aBavBaHUE CBETOBOT'O IyUYKa MaJaloIIero Ha Jro0ble KPHCTAIIbI
pa3aBavBaHUE CBETOBOTO ITyUYKa MaJaloIIero Ha H30TPOITHBIE KPUCTAIUIBI
pacrpocTpaHeHHe CBETa B aHU30TPOITHOM cpeie

OO000@

598 UYro HazbiBaeTcst ontuueckoii ockio kpucramma?

O

npsAMasi, o KOTOPOH pacpoCTpaHsIeTcs CBETOBOM JIy4



mpsiMast, TIPOXOJIAIIAs yepes J00YI0 TOUKY KpHCTalIa
HaIpaBJIeHHe, 110 KOTOPOMY JIy4 CBETa paclpOCTPaHAEeTCA He UCIBITHIBAS ABOMHOTO JIydenpeaoMIIeHUs
HaIpaBJIeHHE, 10 KOTOPOMY JIy4 CBETa paclpoCTpaHsAeTCs, UCIIBIThIBAs JBOHHOE JIyyenpe JIOMJICHHE

@000

HaIpaBJICHUE, BAOJIb KOTOPOIo Ha6J'IIO,E[aCTC$[ HBOﬁHOe JIy4CIpeIOMIICHUEC
599 Yem oTiiuaercs AByOCHbIE KpUCTAIIBI OT OJJHOOCHBIX?

HMCIOT TPHU ONITUICCKUE OCH
HMCIOT OAHY HUJIU IBC ONITHYCCKHUE OCHU
HMMEIOT HECKOJIBKO OIITHYECKUX OCeH

HMCIOT IBC OIITUYCCKUC OCH

O@OOO

HUMEIOT OAHY ONTUYECKYIO OCh
600 Yto siBnsieTcst mepoii ontuyeckoit anuzotponuu?

pasHocTh a3
Pa3sHOCTb HANPSIKECHU I
YTOJI TIPEIOMIICHHS

pa3HOCTh KO3 (QUIIMEHTOB MPEIOMIICHUS JIYYeH B HANIPaBJICHUH IMAPaJIJICIbHON ONTHYECKON OCH
pa3HocTh KO3 UIIMESHTOB MPETOMIICHHS OOBIKHOBEHHOTO M HEOOBIKHOBEHHOTO JTy4eid B HaTIPABIICHHH,
MEePHIEHANKYIISIPHON K ONTUYECKON OCH.
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601 B kakux pasHOBHIHOCTSX CYIIECTBYIOT Bce akTUBHBIE BemiecTBa?

JIEBOBpaIIaloui

TPaBOBPALIAIOIIHIA

ACHMMETPUYHBIM pa3MEIIeHUEM aTOMOB M MOJIEKYI
HEeBpalaoIrecs
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MPaBo M JICBOBPAIAIOIIHN
602 kakue BemectBa saBisrorcsa ornrnuecku akTuBHbIMEU?

Maclio

Ksapu, caxap, BogHbIH pacTBOp caxapa, CKMUIIHUIAp
BOJA

cepedpo, 30710TO
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MBLIbHBIM pacTBOp
603 IlossapumMeTpbl IpeAHA3HAYEHBI ISl ONPEIEIICHHUS. . .

HWHTCHCHUBHOCTH IMOJISIPU30BAHHOI'O CBETA |
KOHIOCHTPAIUN ONTHYICCKU aKTUBHBIX BCUICCTB B pAaCTBOPAX;
JUIMHBI BOJIHBI ITOJIAPU30BAHHOT'O CBETA,

TMMOKa3aTeIIA MPEJIOMIICHUA ONITHYCCKN aKTUBHBIX BEHICCTB |

OO00®@O

TIOJIOKECHUA TNIOCKOCTH MTOJIAPU3aIIUH IMOJIIPU30BAHHOT'O CBETA |
604 Ha ananuzarop B caxapuMeTpe najacT:

YaCTUYHO- HOJ'IHpH?;OB&HHBIfI CBET ,
€CTECTBCHHBIN CBET;

CBET C AJUIMNTAYECKON MOJISIpU3aLUen;
TIJIOCKO-TIOJISIPA30BAHHEIN CBET;
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CBET C KpyrOBOW MOJISIpU3aLUEH;

605 kakoit u3 HUXKeCIeIyIONUX BRIpAXKEHHH sIBIsieTcsl MmaTemaTtrueckoro 3anuckio 3akona bprocrepa?

)



[

e
— -1y

an ¥
Qi=iu(1 + cose )
C=Tpcosta
O_J
Y= "_cosy

3
@“;;ﬂm

606 kak Ha3pIBaeTCs SBJICHHE BpAICHUS TUIOCKOCTH TOJIIPU3AIAH IO ISHCTBHEM MAarHUTHOTO TOJIs?

3¢ dexr Korron — Murona
s dexr Keppa

s ekt Dapanes

a¢ ekt Tomcona
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3¢ ekt 3ecOeka

607 Yemy paBHO oTHOIIEHHE Jmax/Jmin , Ipu cTeneHu noisipusanuu pasHou P =1/2 ?

Tiact

—_

min

2
4
1,5
3
2,5
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608 IIpu npoxokJI€HUH €CTECTBEHHOI'O CBETA YEPE3 MOJISIPU3ATOP €r0 UHTEH- CUBHOCTb. ..

yBeJIn4KBaeTcs B 4 pasa ;
yBeJIMYKUBaeTCs B 2 pasa;
HE U3MEHSETCS;
YMEHBIINTCS B 4 pa3a;

@OO00O

YMEHbIIIaeTcA B 2 pasa;
609 Onrtrnyeckn akTHBHBIMU Ha3bIBAIOTCA BellecTBa KOTOphie 00J1aAat0T CBOMCTBOM. ..

YCUIIMBATb HOHHpHSOBaHHHﬁ CBCT,
NOJIIPU30BaTh CBET,
MOBOpAYUBATH IJIOCKOCTD MOJIAPpU3allUU MOJIAPU30BAHHOI'O CBETA,

BBIJICIISITh MOHOXPOMATHUYECKHI CBET U3 0OEJIoro;

OO0®@O0O

IOTrJIOIIaTh CBET,

610 ITnockoctu monspuzanuu 18yx npusm Hukors, mocTaBieHHBIX Ha IMyTH Jy4ya, 00pa3yoT MEXIY
co6oii yroix B 30 rpamycoB. kak ©3MEHUTCS MHTEHCUBHOCTH CBETA, IMPOIIIE/IIIETO Yepe3 3TH IPHU3MBI,
€CJIU yroj Mexay ux miockoctsmu nosspuzaiuu ctanet paBHbIM 60 rpaycoB?

YBEJIMYUTCS B 3 pasa;
YMEHBUINUTCS B 6 pa3a;
YBEJIMYUTCS B 3 pa3 ;
YMEHBIINTCSA B 5 pasa;

OO0®@OO

YBEJIMYUTCS B 2 pasa.

611 Omnpenenuts Tonuuuy kBapuesoit miactunaku, 1 kotopoit yron nmoBo- pora miockoctu



MOJISIpU3aliK cBeTa ¢ JIMHOM BosiHbI S09 HM, paBeH 18 rpaaycos . [loctosHnas Bpamienus kapiia
JUTISL TOW JITTMHBI BOJTHBI paBHA 29,7Tpas/MM.

0,012 mm
0,6 mm
0,05 mm
0,017 mm
0,5 mm
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612 Yemy paBeH yroy Mexay INIaBHBIMU IJI0CkOCTSIMU MOJISpU3aTOpa U aHAIM3ATOPA, €CIIU
MHTEHCUBHOCTbH €CTECTBEHHOT'O CBETA, MPOLIEAIIET0 YEPE3 AT IPU3MbI, YMEHBIINAIIACH B 4 paza?
[Tornomennem cBera nmpeHeOpeyb.

120 rpamycoB
90 rpagycoB
30 rpagycoB
60 rpagycoB
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45 rpamaycoB

613 Cger nmajaeT moJ1 yriioM MOJTHOH MOJISIPU3AIMY Ha TPaHMILy pa3ziena AByx cpen. kakoii yron
00pa3yroT Mexay co00i OTpaKEHHBIN U MIPEIIOMIICHHBIN JTy4u?

60 rpagycoB
30 rpagycoB
180 rpamycoB
120 rpanycos
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90 rpagycos
614 kakas BenmuuuHa SBISETCS HEMOCPEICTBEHHO H3MEPSIEMON caxapuMeTpoM?

YACIBbHOC BpallICHUE Caxapa,
YT0JI MOBOPOTA IIJIOCKOCTH IMOJIApHU3allU B UCCIIEAYEMOM PaCTBOPE;
IMOoKa3aTeJIb MPEIIOMIICHUS CPEBI |

IIOKa3aTCJIb IMOITIOICHUA CBETA,

OO00®O

KOHIICHTpAIUs caxapa B pacTBOPE;
615 Caxapumerp (MOJAPUMETP) TTO3BOJIAET OMPEACTUTH KOHIICHTPAITHIO:

OKpAIIICHHBIX PACTBOPOB;
IPO3payvHbIX PACTBOPOB;
HE CMa4YMBAIOIINX PACTBOPOB;

PacTBOPOB ONTHUYCCKH AKTUBHBIX BEIICCTB;

O@OOO

CMa4MBAIOIINAX PACTBOPOB;
616 Ontryeckn akTHBHBIMH HA3BIBAIOTCS BEIECTBA, 00JIaJal0NIe CIIOCOOHOCTRIO:

peoOpa30BLIBATH MOISPU30BAHHBIN CBET B €CTECTBEHHBIN;
MOBOPaYHMBATh TIOCKOCTh KOJICOAHUH, MTPOIIEAIIETO Yepe3 HIX CBETa;
pa3aBamBaTh MaAONINI HAa MOBEPXHOCTH BEIIECTBA JIyY CBETA;

peoOpa3OBEIBATh €CTECTBEHHBIN CBET B MOJISPU30BAHHBIH;

OO00®@O

pa3aBanBaTh JIyd CBCTA,

617 Yro Takoe nonspomerpusi?

)

(U 3aBHCHMOCTH yriia HOBOPOTa OT CKOPOCTH CBETa



MCTOJ ONIPEACIICHU KOHICHTPALIUH paCTBOPOB OINITUYCCKN dKTUBHBIX BEIICCTB
MCETOA OIpPEACIICHUS IJIaBHOM ONTHYECKOM OCH B TBEPABIX TCJIax
METOA OMMPEACIICHUA BA3BKOCTHU (BHYTpeHHeFO TpeHI/I}I) B XKUJKOCTAX

O00@

METOA OMpPEACJICHHUS INIOCKOCTHU MOJIAPU3ALIUA

618 kakoii u3 HUXKeCIEeTyIONUX BRIPAXKCHHUN SIBIISIETCSI MaTeMaTrnueckum BeipakeHueM 3akoHa
Maimroca?

O lyeosg

9

P In cosd g

(¢

= I

O Q)

= JCD"::
¥ =

@)

=1, (1 + cose)

619 Yemy paBeH yros Mexay TJIaBHBIMU TIOCKOCTSIME MOJISpU3aTOpa U aHAIU3aTOPa, YTOOBI
MHTEHCUBHOCTh CBETA MPOXOAIINI uepe3 aHaIu3aTop, yMEHbIINUIIAch B 4 paza?

60°
30°
45°
40°
90°
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620 3aBUCUMOCTbH a0COTFOTHOTO MoKa3aTesns MpeaoMIICHHUS BEIIECTBA OT YaCTOTHI MaJaroIero CBeTa
Ha3bIBAETCH:

SIBJICHUEM IIOTJIONICHUSI.
SIBJICHUEM IU(PaKIAN
SIBJICHUEM TIOJISIPU3AIINT

SIBJICHUECM HHTEPECPCHIIN

@OO000O

ABJICHUEM JUCTICPCUUN

621 Ha ckonpko mBeToB pasimaraeTcsi CBET B pe3yIbTaTe JUCTICPCUU?

O@OO0O

622 Iloka3aThs anamuTHueckoe BrIpakeHue GopMyJibl Komm ist HopMajabHOU AUCTIepCHn?

O

iy = arcsin —
M
A B
It T

sing=kd

=@

) O

=0, cos” @

A —
Sy = My



623 Jlucriepcusi Ha3bIBACTCSI HOPMAJIBHOM, €CIIN:

KOMITaHHS CBETOBOTO BEKTOPA MIPOUCXOAT B OJTHOM MIIOCKOCTH
0 MEPE YMEHBIIICHUE JUTMHBI BOJIHBI MMOKA3aTEIh MPEIOMIICHHS CPElbl BO3pacTaeT
pasMepe MPEnsITCTBUN COM3MEPHUMBI C JUTMHOW BOJTHBI 1A IaI0IIETO CBETa

IpHu YMCHBIICHUHN JJIMHBI BOJIHBI ITOKA3aTEIIb MMPEJIOMIICHHS CPEABI TAKKE YMEHBIIACTCA

OO00®@O

mro0ast TOYKa MPOCTPAHCTBA, 0 KOTOPOH Jomred (pOHT BOIHEI, CTAHOBHUTCSI ICTOYHHKOM BTOPHYHBIX BOJIH
624 kakue npubOpHI UCIIONIB3YIOTCS AJIs UccienoBanus crektpos?

MHKPOCKOII

CriexTpomerp

MaHOMETP

Criextporpad mpu3MaTUIecKuit
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apeoMeTp

625 Yemy paBeH aOCOMIOTHBIN 1oka3aTenb NpeIoMIIEHUs Cpeibl?

C" e

O JEL
CR1+PK £,E),
CHuP

Ol +E.iiz,El;

626 Yto o3HayaeT Aucnepcus ceera?

[IpoxoxxaeHue Jiyya yepe3 ONTHUECKYIO OCh

Hanoxxenue KOorepeHTHBIX BOJIH

IIpenomnenue my4eit

3aBUCUMOCTb MOKa3aTeNsl MPeOMIICHHUS BEIeCTBa () OT YacTOTHI cBeTa (V)

IIpeononenue BoaTHaAMH MPENSTCTBUNA

O@OOO

627 B yem npuurHa aHOMAJIBHOMN AUCTIEpCUU?

B pacceuBanuu cBeta B cpefe

B nornomenuu cBeta B cpene

B orpakenun cera

B nonHoM BHYTpEeHHEM OTpa)KEHUH CBETA B CPEJIE

OO00®0O

B nmpenomnenun ceeta B cpefie

628 kakue u3 nepeunciieHHbIx HUXKe Tpu3HakoB oTHOcsATCes k cniektpockorny co creknsnnoi
npusmoii? 1.0tkiionenue nyyeit kpacHoro csera Oosbiiie otkiioHeHus ayueit (pUoIeToBOro cBera 2.
Otknonenue nyueit kpacHoro ceera Menbliie OTkjIOHeHUs Tydel (rOIeTOBOro CBETa

ITpy YESIMYEHH A ONMHEL BOIHBL E OBA pasa, Az = 2, O YITI0E OTKIIOHEHHA O M O
EBITONHASTCA YOIOEH e g =2 510

Tomnbko 3
1ul
Tonbko 2
3u2
Tompko 1
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629 koapdunment nponyckanusi — 310 BenuurHa, paBHasl. ..



CO=tg(4, /1)
® 1,/
C=1,/1,
C=tnt(i, i)

=121

630 YTo Ha3bIBa€TCSI HOPMAJIBHOM TUCTIEPCUECH?

VBenuueHune nokaszaTes MMPEIIOMIICHUA C YBEJIMUCHHUEM YaCTOTHI CBETaA
‘VYMeHbllIeHue ToKa3aTest OpEJIOMIICHUSA C YBEJIMYCHUEM YaCTOThI CBETa
TlocTostHHOE 3HAUCHUE ITOKA3aTEs IPEIIOMIICHUSA HE3aBUCHUMO OT JJIMHBI BOJIHBI

TlocTostHHOE 3HAYCHNE ITOKA3aTEIs MPEIOMIICHUA HE3AaBUCUMO OT 4aCTOTHI

OO00®@O

YBCJ'II/I‘ICHI/IG ImoKasaTreiia HpeJ’IOMHeHI/ISI C yBeHI/I‘-IeHI/IeM JJIMHBI BOJIHBI
631 Yrto Ha3pIBaeTCAd aHOMAJIBHOU AUCIIepcUeii?

VBennueHne nokaszaTes MpEJIOMJIICHUA C YMEHBIICHUEM YaCTOTEI CBETA
VBennueHne nokas3aTes IMPEJIOMJICHUA C YBEJIIMYCHUEM YaCTOThI CBETA
VBenudeHue moxkasareins IIPEJIOMJICHUA C YMEHBIICHUEM IJIMHBI BOJTHBI

[TocTossHHOE 3HAYEHHE MTOKAa3aTes TIPEIOMIICHUA HC 3aBUCHUMO OT JIJIMHBI BOJTHBI

OO00®O

[TocTossHHOE 3HAUYEHHE MOKAa3aTes MIPEIOMIICHUA HC 3aBUCHUMO OT 4aCTOThI

632 kakoit u3 Hmxecnenyoumx GopmyI SBIsSETCA BRIPAXKEHUEM JIJIs1 AUCTIEPCUU cBeTa?

Godn_ 28
T dA F
O Dz
V=—
A
A
o 4
v=— 4
= (2)
~
?f:ﬂ+%
®- (1)

633 kakoe u3 Hkecaenyomux BeickazplBaHUNA TPABUILHO?

HopwmanbHast 1 aHOMalIbHast IUCIIEPCHH CBETA MPOMCXOIAT B JII000H 00macTu

HopmaibHast 1 aHOMalIbHasl IUCIIEPCHH CBETA MPOMCXOAAT B 00JIACTH MTOTJIOLIEHUS;

HopmaneHast qucrepcus CBETa IPOMCXOINT AaJIeKO OT 00JaCTH MO-TJIOIIEHHUS, aHOMAIBHAS TUCIIEPCHS e B
00J1aCTH IIOTJIOLIECHUS

AHOMabHas TUCTIEPCHsI CBETA MPOUCXOUT JAaJICKO OT O0JIACTH MO-TJIOMICHHUS, 2 HOPMasIbHask AUCIICPCHUS B
00J1aCTH IOTJIOIIEHHSI,;

O O @O0

HOpMaJ'H)HaH 1 aHOMaJIbHaA JUCTICPCUU CBETA MPOUCXOOAT JAJICKO OT obnactu TIOTJIOIICHU A
634 B kakoii obnactu cnekTpa npoucxouT NOTJIOUIEHUE CBETa B MHOTOATOMHBIX razax”?

B BuanMoii o0macTy criekTpa;
B mn(pakpacHOit 001acTH CIIEKTpa;
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AOCOJIIOTHO HE IPOUCXOIUT



O B o6macti peHTTeHOBCKOTO H3ITYICHHS;
O B yastpaduoneroBoii 061acTH CriekTpa;

(

635 Ilpusma paznaraet ayuu ceta B criektp no koapdunuenty npenomnenus. C ypenuueHueM
JUTMHBI BOJTHBI k0d( (GUIIEHT penoMIIeHHS ISl IPO3PAYHBIX TE:

MOHOTOHHO YMCHBIIACTCA
KBaApaTUIHO YMCHBIIACTCA
YBCINYUBACTCA

MOHOTOHHO pacCTe€T

OO000@

He mensercs

636 kakoe Breipaxenue siBisieTcst popmysoit Jlopenua-Jlopenua ans yaenbHoi pedpakiun Bemiecta?

A

i LA=const=F
H R

@11
2—-—=r:o?zs£:r
n+2 p

@

N+
2—-—=cansﬁ=r
-2 oo

@7

S+l 1
2—-—=-::mzs.ﬁ=r
42 o

h

W =1
2—-—=-:?0?2.5'£=r
)

637 kakoe nanpasnenue B kpucrasnie Ha3zpIBaeTCs ontudeckon ochio?

HanpaBneHHe, B KOTOPOM MHTCHCHBHOCTD OOBIKHOBEHHOT'O M HEOOLIKHOBEHHOT'O Hy‘leﬁ O HAKOBBI
HanpaBneHHe, 10 KOTOPOMY JIy4d CBC€TAa HEC UCHBITbIBACT JIBOMHOTO JYUCHIPCIOMIICHUA

HaHpaBJ’ICHI/Ie, rac HauOOJIbIIIe TOrjIomaeTCst CBETOBAsA SHEPIUsL
HaHpaBHCHHC, A€ aMIUTUTYAHBIC 3HAUYCHUS SJICKTPUIYECKHUX BEKTOPOB OOBIKHOBEHHOI'O ¥ HEOOBIKHOBEHHOT'O
CBC€Ta OJMHAKOBBI

O O00®@O

HanpaBneHHe, 10 KOTOPOMY JIYy4 CBCTa UCIIBITBIBACT HBOﬁHOC JTYYCIIPCIOMIICHUC
638 Ha kakoe siBneHre 0CHOBBIBAETCSI MPUHIIMIT PaOOTHI CBETONPOBOAA?

Paccesnue cpera

[TonHOE BHYTpEeHHEE OTPAKEHHE CBETA
OTtpakeHue cBera

IIpenomnenne ceera
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HOI‘J’IOH_ICHI/IC CB€Ta
639 Ha kakue niBera pa3naraercs cBeT, MpOXOIAIIUN Yepe3 Npu3My?

KpacHblii, 3eneHblid, CHHUH, (DHOJCTOBBIN, KEIITHIN, OpPaHKEBBIH, TOJTy00MH
KpacHbrii, opanxeBbli, QUOJIETOBBIN, TOTY00H, CHHHIA

Kenterit, romy0oii, KpacHBINH, OpaHKEBBIH, PUOJIETOBBIN, 3€TIEHBINA, CHHUN
OpamKeBbIil, KpaCHBIN, )KENTHIN, rOIy00H, PHONIETOBBIH, 3eTCHBINH, CHHUN
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KPacHBIN, OPaHIKEBBIH, KENTHIN, 3eJICHBIN, TOYyOOH, CHHUMN, (PUOJIETOBBII

640 Yro nokaseiBaet aucnepcus Bemecta (D=dn/dA)



C yBenmueHreM A otHonieHre dn/dA yMeHbIIaeTcs o MOAYITIO
3aBHCHUMOCTD TOKa3aTeIs IPEJIOMIICHHS OT JJIUHBI BOJIHBI
3aBHCHUMOCTb TOKA3aTeIs IPEJIOMIICHHS OT TEMIIEPATYPhI

C yMeHbIICHHEM JIUTHHBI BOJHBI TOKA3aTeNb MPEJIOMIICHUS HE MEHSIETCS
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C ymenblueHreM A oTHoueHue dn/dA yMeHbIaeTcs o MOIYIIO
641 Yro takoe cnektp?

COBOKYIHOCTh MMOKa3aTeNei mpeaoMIeHHs

COBOKYITHOCTh CBETOBBIX ITyYKOB

CoBokynHOCTb (a3

COBOKYITHOCTB JIJTMH BOJIH, COCTABJISIFOLIMX U3JTyYarOIIHi CBET
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COBOKYNIHOCTh IEPUOJIOB
642 Iloka3zaTenp MpeoMIICHUS 3aBHCHT:

OT YaCTOTHI BHEITHETO TTOJIS
Ot ckopoctu
OT BpEeMEHHU

OT TEMIIEPATYPbI

O000@®

OT KOHLIEHTpAINH 3apsI0B

643 Yron nakiona myda mpoxosIlero 4yepes npusmy:

® &in-1)

644 kak usmensiercs ckopocTh pacipocTpaHeHHs CBeTa IpH Mepexojie U3 Bakyyma B Mpo3pavuHyto
cpeny ¢ abCoNIOTHBIM Mokasarenem npenomienus n=27

HET MPaBUIILHOTO OTBETOB
OCTaHETCs] HEU3MEHHOMN
YBEJIMUYUTCS B 2 pas3a

YMEHBIINTCS B 2 pas3a

O@OO0O

NU3MCHCHHMC 3aBUCHUT OT yTJia MaICHUA

645 BennuuHa, paBHas OTHOILIEHHIO TOToKa M3IIy4eHNs, TIOTJIOMIEHHOTO JaH- HBIM TenoM, k moroky
W3JIy4YEHUs, YIIABIIETO HA HETO, Ha3bIBACTCA. . .

ONTUYECKas TNIOTHOCTH ;
MOTOK M3ITyUYCHHUS;
K03(pPHUIIMEHT NOTTIOMCHHUS;

OHEPIEeTHYICCKasA CBETUMOCTD,

OO0®@OO

CIICKTpaJIbHasA IIJIOTHOCTH 3HepF€TI/I‘IeCKOﬁ CBCTHMOCTH,

646 Teno, koaddunnent mornomennst KOTOPOro MEHbITE €AUHUIIBI M HE 3aBUCUT OT JJTMHBI BOJTHBI
CBETa, MMOJIAIOIIETO Ha HEro, Ha3bIBAIOT. ..

® cepoiv;

O CHHUM;



IIBCTHBIM,
YCPHBIM;

OO0

OembIM;

647 Yemy paBHO MTHOBEHHOE 3HAUCHHE MOJSIPU3AINH, €ClIU KOHIIeHTpalus aToMoB B qudnektpuke
paBHa no:

OEu cos mt
@n.]P;
C_}lnuex I eaEd

o= e

OH cos wt

648 kak Ha3bIBatOTCS I[BETHBIE TMHUH, N300paKEHHBIE HA SKkpaHe B pe3ysibTaTte JUCTIEPCUn?

WuTephepeHInoHHOM KapTHHOH
Crniextpom

Jay3rpaMMon
Pentrenorpammoit

OO00®@O

JudpakimoHHON KapTHHOMN
649 kakoe siBnenue B nuHeNHOM onTrke Ha3pIBaeTcs Aucnepcren ceera?

OTpa)KeHI/Ie CB€Ta OT 36pKaJ'H:H0171 MMOBEPXHOCTHU

3aBUCUMOCTh MOKa3aTeIs IpeJIOMJICHUSA CPEAbl OT JJIMHBI BOJIHBI MTAJar0ICro CBETa
3aBUCUMOCTbH MOKa3aTes MPEJIOMJICHUA CPEAbI OT MOJAPU3ALINHN CBETA
HpeJ’IOMJ’IeHI/Ie MOHOXPOMATHYCCKOI'0 CBETA IPH MMPOXOXKACHUU YE€PE3 JINH3Y

OO00®@O

3aBHUCHUMOCTH ITOKA3aTEeNs IpeJIOMIIEHUA CPEAbl OT MHTECHCUBHOCTHU MMAaJar0lICero CBETa
650 kak paznaraer mudpakunonnas pemerka mamarmmii Ha Hee CBET?

He paznaraer

OTHOCHTENBHO MTOKa3aTesIsl IPETOMIICHHUS CPeibl
OTHOCHUTENBHO JUIMHE BOJIHBI

OTHOCHUTENBHO HHTEHCUBHOCTH CBETa

OO0®@OO

o dopme pemeTku
651 koadurueHT morIoneHuss MoKeT IPUHUMATh 3HAYCHHSI. . .

MenblIe 0;
ooubiie 0;
ooubie 3 ;
or 1 10 2;

@O0O00

or 0o 1;

652 Ilorok nmokanu3oBaHHBIX B MPOCTPAHCTBE AUCKPETHBIX CBETOBBIX KBAaHTOB, ABIKYIIUXCS CO
ckopoctbio cBeta. Ito notok

HIPOTOHOB
JJIEKTPOHOB
3JIEMEHTAPHBIX YaCTHII

(otoHOB

O@OOO

HEUTPOHOB



653 I'mnore3a Ilimanka cocTouT B TOM, 4TO ...

@

OO000

OJICKTPOMArHuTHBIC BOJIHBI U3JIy4Yal0TCA B BUJIC OTACIIBHBIX HOpIII/Iﬁ (KBaHTOB), OHEPTUA KOTOPBIX 3aBUCHUT OT
HaCTOThI

OJICKTPOMAIrHUTHBIC BOJIHBI ITOTIEPEYHBL
HEJIb3 OJHOBPEMEHHO TOYHO ONPCACIINTD 3HAYCHUEC KOOPANHATHI U UMITYJIbCa
QJICKTPOMArHUTHBIC BOJIHBI U3JTY4YalOTCA 3apsaaMu, ABMXXYIIUMHUCA C YCKOPECHHUEM

CKOpPOCTBH CBETA NIOCTOSAHHA BO BCEX MHEPUUATIbHBIX CUCTEMAX OTCUETA

654 kakwue 13 mepeyrcIeHHBIX CBOWCTB OTHOCITCS k TermoBoMy u3inyudeHuto: 1 — anekrpomarautHas
NPUPO/Ia UTYUCHUS 2 — U3ITyUYCHHE MOXKET HAXOIUTHCSI B PABHOBECHH C U3ITYYAFOIUM TEJIOM 3 —
crutontHou criekTp yacTot; 4 — quckpeTHsiid criekTp yacToT

OO0®@OO

TOJIBKO 2
TOJIBKO 1
TONbKO 1,21 3
Bce—1,2,3u4
TOJIBKO 1 1 2

655 J1y1st mpon3BOIBHONM YaCTOTHI M TEMIIEPATypPhl OTHOIICHHE JTyuenciryckarenpHoi criocoOHOCTH
T000r0 Hempo3payHoro Tena k ero morsjomarenbHON crmocoOHOCTH oauHakoBo. Ito Gopmynupoka:

OO0®@O0O

MIEPBOT0 3aKOHA DUHIITEeHHA
BTOPOTO 3aKOHA OTPaKCHHUS
3akoHa Kupxroda

3akoH HproToHa

BTOpOro noctynara bopa

656 HenpepoiBHBIH (crutomHoi) cnekTp nsnyuenus xapakrepen as:

OO00®@O

HarpeThIX MOJICKYJIAPHBIX I'a30B

HarpeThbIxX JKUIKOCTEH

BCC B - Ba B HAarp€ToM COCTOSAHUHA OAlOT CILIOIIHOM CIICKTP
aTOMAapHBIX IIapOB

ATOMAapHBIX Iropsinx ra3oB

657 OT yero 3aBUCUT OTHOLIEHHE criekTpalibHOM MorjaouaTeaIbHON ciocoOHOCTH Tena k
criekTpaabHOM U3ITyYaTeIbHON CIIOCOOHOCTH TIPH OTPEICTIEHHBIX YCIOBHUSX.

O@OOO

OT npupobI T U 4aCTOTHI

OT mpuposl Tena

Her npaBunpsHOTO OTBETA

ToJBKO OT 4aCTOTHI M TEMIEPATYPhI

OT npupozs! TENIa U TEMIIEPaTyphbl

658 kakoii dhopmysoii Beipaskaetcs 3akoH cmenienusi BuHa, onpeaensrommii xapaktep 3aBUCUMOCTH
U3JIy4aTeIbHON CITIOCOOHOCTH a0COTIOTHO YEPHOTO TeJia OT 4acToThl (V) u Temmepatypsl (T)?

Cuv,Ty=AT
@

N 3 K
e, =1 Fl —
(v, 7) -
Cuv.Ti=huv
Qu.T=CT
)

—/
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659 kakoe ynciaeHHOE 3HAUCHUE UMEET MOCTOsTHHOE G B 3akoHe Ctedana-bonbiimana st
WHTETPaIbHOM SHEpreTHnYeckoi CBeTUMOCTH abCOIOTHO YEPHOTO Tela, koTopas BeIpa)kaeTcs
dbopmyon

4
Re=al

OS-IEI'S Vit K
&72:10° Vii{m* K"
(jl-l[l'S Vit K
4107 Vif(m* K

C}j-llil'E Viifm K

660 kakoe u3 matemarnueckux BoipaxkeHuil sapisercs 3akonom Credana-bonblimMana ams
U3JTy4eHUs a0COIIOTHO YEPHOro Tesia?

C=a.c. T
®- .1
C-a.T
C=a.7
Qz=o.7°

661 kak usmeHuTCsa HHTErpajibHasi CHOCOOHOCTH U3ITy4eHUs! a0COJIFOTHO YEPHOTO Tejla MpU
MOBBIIIEHUHU TeMIlepaTypsl Ha 1%?

yMeHbpLuTcs Ha 1%
YBenuunrcs Ha 1%
Ywmenbmmres Ha 4%
yBenuuutcs Ha 4%

O@OOO

yBenuuutcs Ha 2%

662 Fawx usMeHARTCA H3IVIATENEHAA CIOCobHOCTE B PESYIBTATE HiMEHEHHA
TEMIEPATYPE abCoMECTHO YepHOD G TENA OpH CMEN] e HHH MK CHMY Ma

CHEKTRpANEHOH MNOTHOCTH HaIVIEHHA OT /11 = 48MKM g0 /12 = 1,6mmnt 7

YBenuuurcs B 81 pa3
yMeHbIUTCS B 81 pas
YBenuuurcs B 9 pa3

YMEHBIIHUTCS B 3 pa3a

OO000@

VBenuunres B 3 paza
663 kakoii u3 CymecTByOMUX BUIOB U3TyUSHHUS HA3bIBAETCS TOJHKO PAaBHOBECHBIM H3TyUeHUEM ?

CBeueHue BO3HHUKILEE B PE3YJIbTAaTe CAMOCTOSATENLHOIO Ta30BOI0 paspsijia

WznyyeHue XOMOJHBIX TEIl, aTOMbI KOTOPBIX BO30Y>KJIE€HbI MHBIMU BO3JIEHCTBUAMU

®DoTOoMIOMHUHECIICHIIUS (TEJIO MOTIOIIAIOIIEe CBET, 3aTEM CaM €ro U3Jy4aer)

Teno, Hanpumep, pochop B pe3ynbTaTe XHMHUUECKONW PeaKIuH (XEMUITFOMUHECIICHIINH) TIPH METICHHOM
OKHCJIEHUH KUCIIOPOJOM BO3/1yXa CBETUTCS. DTa SHEPIUs U3TyUEeHHUs BOSHUKAET 3a CUET CBOOOAHOM dHEpruu,
B pe3yJbTaTe BO3HUKILIETO XUMHUYECKOTO MpoLecca

OO000



@ Wznyuyenue HarpeToro teia (TeMiepaTypHOe H3IydYeHue)

664 kak BbIpaskaeTcsi OTHOLIEHHE MEX 1y 3HepreTuueckoil CBETUMOCTBIO U 3Hepreruueckoi
apkocTbio /17151 a0COIIOTHO YEPHOTO Tema?

h
% Tc:f}l
E=|n
1]
A
b
° T
@)
ﬁ_la
T
f\_lr
A ﬂ_ﬂ-
O 4
R =aT

665 Pacnipenenenue sHepruu mo criektpam ObUTO HcciieoBaHO BUHOM 1 BeIpa)kaeTcs TaHHOM
dbopmyioit .Yemy paBHa noctosiHHas Buna ?

T-A_=b

36107 m K

1)
I

O

32.10%m. &

41107 m K

0
I

4107 m. K

0

®_z20.10%m &

666 kak u3MeHHUTCS CTOCOOHOCTh MHTErPATBHOTO M3ITYYSHHS TP YBEIMUEHUH TEMIIEPATYPHI
a0COJIFOTHO YE€pHOTO Tefa B 2 pa3a?

yMeHbIINTCSA B 32 pasa
YMEHBUIUTCS B 4 pa3a
YBEJIMYUTCS B 4 pasza
yMEHbUIUTCS B 16 pa3

@O0O00

yBeJINYUTCS B 16 pa3
667 OT 4ero 3aBUCHUT U3IIydaTelbHasl CIOCOOHOCTH a0COIIOTHO YEPHOTO Tea?

OT 4aCTOTBI U TEMIIEPATYPBI
OT JUIMHBI BOJIHBI
OT YaCTOTBI U3ITy4EHUS

OT Pa3sHOBHUJIHOCTH TEJia

OO000@

OT IJIUTCIBHOCTHU U3JITYYCHUA

668 kTo 6b11 0OcHOBOMONIOKHIKOM aHanuTuueckoro BeipaxkeHus pynkiuu

(4.7)

L‘““k‘



Ilnank

Bun
Credan-bonpman
Kupxrod
MuxenbcoH

OO000@

669 kakoe u3 HIDKeCIeTYIOMIMX BRIPRXKEHUN CIPABEUIMBO JIJIs MOTJIOIIATEIBHOM CTOCOOHOCTH
abCOoIIOTHO YepHOro Tena’?

d=1
d<l1
d>1
d<l1
d>1

OO000@

670 kak Hy>XHO U3MEHHUTHh TEPMOJIMHAMHYECKYIO TeMIIEpaTypy aOCOTIOTHO YEPHOTO TeJla, 9YTOOBI €ro
WHTETpajibHask CIIOCOOHOCTh CBETUMOCTH YMEHBIIIMIACH B 16 paz?

YMenbmurcs B 2 pa3a
yBeJIU4uTCs B 16 pa3

YMmenbumres B 4 paza
Ywmensmmres B 16 pa3

OO000@®

yBEJIMYUTCS B 4 pasza

671 kakas popmyna Beipaxkaet 3akon Credana-bonbimana?

m Imkv £
\"L/-'.]"= ot g kT i
e 2ma® .
=Tk

@, = a7

™

oA =b

672 kakoii 3akoH BbIpa)kaeT OTHOILIEHUE
r

dida

A7)

it

A

[Inanka
Panes-JIxunca
Credana-bonbiimana
Kupxroda

O@OO0O

Buna

673 kakas popmyna Beipaxkaet 3akon Credana-bonbimana?

o -+
Inkv 1

T ot



674 Yemy paBHa nocrosiuHas [Tnanka?

O 867107 Coud sem

)]

= 6,62-107% Cowl-san
@ 6624107 Coul-san

Co5.02.107% Cowd sam

O 621107 Cond 5am

675 kakas popmymna Beipakaet 3akon Panes-J[>xunca?

-2

m Inkv L
\.—I/"]r= :5 Hi'l.'.' fckT -z
O zumf AT
PN g
=T

N L

Srgx Ij-"IT

676 B kakom rony Ilnank yctanoBun 3aBucumocts ¢pynkiuun?

£ g= FlAT )= st S

SoRTET

1893
1895
1900
1905
1890

OO®@OO

677 E¢IH yB¢MUHIL TEMITEPATYPY abd¢omoTHO yepHoro teaa ot 3000 K ao
5000 K, To oburasa MorHoeTs Hamyderra rnpu Ti=3000 K monagaer Ha
0,88, a mpu T,=5000 K nHa 0,56 gacts vHpakpacHoii 00MacTH CIICKTPA.
Cormacno 3axkoHy CredaHa-Bombipana o01aa MOIHOCTE
IIpOIOPLEICHANE HA YETBEPTOH ¢TEIIEHH €r0 TEPMOIIHAMITUE CK O TeM-
repatypsl Kak yBe/ImTed MOIHOCTE HH(PAKPACHOTO H3ITYY eHHA?

6 pa3

2 pa3a
3 paza
4 paza

@OO00O

5 pa3

678 kakoii ¢opMyI10i BbIYHMCIISETCS JUTMHA BOJIHBI COOTBETCTBYIOIIAs MakCUMaIbHOMY 3HAUYEHUIO
sHepreTudeckoil cBeTUMOCTH a0COMIOTHO YEPHOTO Tena?

()
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679 Uto siBnsieTcs TeIUIOBBIM u3nydeHueM? 1. DnekTpoMarauTHOE H3ITydeHHE 3a CUET U3MCHEHUS
BHYTpPEHHEH SHEPTUH BeIleCTBa MpU 04eHb Bhicokux Temnepatypax II. Dnekrpomarauthoe
W3JTyYCeHHE BEIECTBA 3a CUET BHYTPEHHEH dHEPruu npH 060 temmeparype II1. DnekrpomarautHoe
U3ITy4YEHUE BEILECTBA 3a CUET MeXaHuueckoi sHepruu npu 000l Temnepartype

Toabko 11
Toabko 11
1T u III
Tulll
TOJIBKO |

OO00®O

680 kakoe BbIpaxkeHue siBIsieTCss OCHOBHOU (hyHKIIHEH TerIoBOro u3myyeHus?

ol
.7 _
T =By, T)= flv,T)
@=flv,T)
C 2
Elv,T)=""—kT
&

g_ dE'[v,T

4B, T
~
~ar

681 C yBenn4yeHneM TeMIepaTypbl CBETUMOCT aOCOJIFOTHO YE€pHOTO Tela pesko yBenmmuuBaeTcs.
Ckonbsko Batt cBeToBoro noroka uznydaer ¢ kaxxnoro kBagpatHoro cantumerpa abCOIIOTHO YEPHOE
teno npu remneparype 6000 k?

7399 Barr
6500 Batr
7000 Batt
7400 BatT
7200 Barr

OO000@

682 kakoe u3 Hmxecnenyoumx BeipaxxkeHuit spisiercs 3akonom Credana-bonpiimana s
sHepre—THueckoit sipkoctu abcontoTHo uepHoro Tena (b - snepreruyeckas spkocts,
COOTBETCTBYIOIAS €IMHUYHOMY UHTEPBAIY).



683 Ha ckonbko yBenuunBaercsi CBETUMOCTh aOCOJIIOTHO YEpHOTO Tena npu tremmneparype 4000k?

C JIM
3,503-10° —
CcM
e JIM
7,351-107" —
CAM
~
2,642:10° ==
cM
©)
6,230 -10° =
CA
®)
1,830 -10°
cM

684 SIpkocTh aOCOJIFOTHO YEPHOTO TeJIa ¢ yBEIMYCHUEM TeMIiepaTyphl pesko yBenmnuuBaercs. kak
u3MeHuTcs ero sipkocts npu Temneparype 2000 k (exuaMIa m3Meperus spkoctr cTHOWILT)?

1,981 c6
442 co
2,08 co
2,338 ¢6
8,402 c6

OO00@O

685 Ecnu yBenuuuth B 8 pa3 abCOIIOTHYIO TEMIIEPATypy a0COMIOTHO YepHOTO Teuna, kak uamenurcs
MHTErpajgbHasi CHOCOOHOCTh U3IIy4eHHs a0COIIOTHO YEpPHOTo Tema?

YBEJIMYUTCS B § pa3
YMEHBUIUTCS B 8 pa3
ymenbures B 4096 paza
yBenuuuTcs B 32 pasza

OO®@OO

yMeHbIIHTCS B 32 paza

686 Uemy pasen koaddunuent nonesnoro nerictus (k.m.n) abCoNMOTHO YEPHOTO TENa MPU
temrepatype T=6000 k?

7%
5%
15%
13%
10%

O@OOO



687 Ot yero 3aBUCHT 3HaUeHHUe mokasarens k 1yt HeaOCOMOTHO YepHOTro Tesa’?

Ot Temnepatypsl
Ot npuposs! Tena
OT mpupoBI TETA, TEMIIEPATYPBI, COCTOSHHS TOBEPXHOCTH

OT cocTosiHUS IOBEPXHOCTH

OO0®@OO

Or TOJIIIUHBI TOBEPXHOCTU

688 Ckonbko Bart/cm? cocTaBisieT sHepretrudeckasi CBETUMOCTh aOCOIIOTHO YEPHOIO Teja Mpu
temiiepatype 4000 k?

4624
91,34
7000
3500
1461

@OO000O

689 kak n3meHuTCS HHTErpaibHAsI CIIOCOOHOCThH U3ITyUYE€HUS a0COJIIOTHO YEPHOTO Tea MPU
YMEHBIIIEHUH €r0 aOCOMIOTHOM TeMIepaTyphl B 2 pa3a?

YBEIHUYUTCS B 2 pasza
Ymenbmres B 8 pas
yBEJIIMYUTCS B § pa3
YwMmenbmmmtes B 16 paz
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YmenpmmTcs B 2 paza

690 Bo ckonbko pa3 u3MeHHUThCS CBETUMOCTh aOCOJIFOTHO YEPHOT'O TeJla MpU CMellleHuH criekTpa ot
kpacnoit rpanutiel (A=0,761) B cpeaHIO0 XenTo-3enenyto yactb(A=0,581) npu Temneparype 5000 k?

1,17
1,18
1,25
1,16
1,20
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691 Ckonbko momen cBeToBoro moroka coorBercTByeT MomHOCTH 1 BT MoHOXpOMaTrueckoro ceeta
JUTHHOW BONTHBI (A=0,5511) HanboJjee 4UyBCTBUTEILHOTO IS Ta3a’?

700 M
500 am
550 nmm
600 M
650 1M

@OO000O

692 Ecnu npu Temneparype 6000 k makcumym crmocoOHOCTH U3MyueHUs aOCOMOTHO YEPHOTO Tella
COOTBETCTBYET BUAUMOI 00nactu, To MakcuMymy JITHE BOJIHBI cOOTBETCTBYET ckonbko mukpon?

0,76
0,55
0,47
0,48
0,50
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693 Ecnu nBa Tena ¢ oquHakoBbIMU pa3MepaMu Ipu 0JiMHakoBOM TemnepaType HoIJIomaT pasHoe
konnuecTBO U3NTydeHus, TO OHU M U3JIy4atoT B pa3HOM kosiuuecTBe. kem OblT ycTaHOBIIEH 3TOT 3akoH?
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bonsmMan
Kupxrod
Bun
IIpeBo
Credan

694 Ilpu kakoii TemnepaType JJIMHA BOJIHBI, COOTBETCTBYIOMIAs MakCUMyMY M3ITy4YCHHs paBHA A =
1,443 mkm?

O@OO0O

4000 K
1200 K
1600 K
2000 K
3000 K

695 B kakowm ciyuae BemomnHsieTcst 3akoH BuHa a1 aOCoIOTHO YepHOTOo Tea?

OO0®@OO

IIpu Bcex yacToTax M BBICOKUX TEMIIEPATypax
IIpu mManbIx 4acTOTax M BHICOKHX TEMIIEpaTypax
[Tpu GoNBIINX YACTOTaX M HU3KUX TEMIIEpaTypax
IIpu Bcex yacToTax M HU3KUX TEMIIEpaTypax
[Tpu Bcex "acToTax u TeMIepaTypax

696 B pesynbTaTe M3MEHEHUs TeMIIepaTypbl aOCOIIOTHO YepHOoro Tesna Makcumywm crnektpanbHon
mioTHocTH cMmerntaetrcs u3 V1 B V2. kak uamenutcs snepretudeckas CBeTUMOCTh B 3TOM cliydae?
v =25 10%Hs: v,=7510%Hs
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YBenuuunrcs B 81 paz
Ywmenwmmres B 81 paz
VBenuuures B 3 paza
VBenuuutcs B 9 pa3

VYMmenpmmres B 9 pa3

697 kak BeIYMCIISIETCSI HHTEHCHUBHOCTD BBIIICIIETO CBETA, €CJIM HA MTPO3PAYHYIO Cpeay TOIHHON d
rmajaer Iiockuii CBeT ¢ HHTEHCUBHOCTBIO JO?

= —I,:,EM
Cﬁ‘ =™
o= IDEM
OR IDE_M
Cﬁ = —fue_k

698 kak n3meHuUTCS MHTETrpabHas SHEepreTrueckas CBETUMOCTH aO0COFOTHO YEPHOTO Teja MpHU
YMEHBIIICHUH a0COFOTHOM TeMIiepaTyphl ero B 2 pa3a’?

OO000@

YwMmensmmres B 16 paz
YBenuuurcs B 8 pas
YMeHbpIIMTCA B 2 pasza
VBenuuures B 2 paza

VYMmenbmmres B 8 pa3

699 Ot 4ero 3aBUCHUT WHTETrpajbHas YHepreTudeckas cBeTUMOCTh aOCOTIOTHO YepHOTO Tesia?



Ot npuposl Tena

OT my01maay NOBEPXHOCTH TeNa
OT yacTOTHI U3TyUYECHHS

OT JIMTENBHOCTH U3ITyYEeHHUS

@OO00O

OT Temneparypsl Tena

700 CBet ¢ MHTEHCUBHOCTHIO Jo MaaeT neprneHAuKyIsSpHO Ha OHOPOAHYIO IPO3PAUHYIO
MOBEPXHOCTH cpeibl ¢ TonuHou L. kakas ¢popmyina nmokassiBaeT yMeHbIIIEHHE HHTEHCUBHOCTH CBETA
BBINIE/IIIIETO U3 CPE/Ibl B pe3yibTrare noriomeHus (o -kodppuimeHT norioneHus, BhIMOTHIETCS
ycioue o > 0)?
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