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1311Y_Rus Q2017_Yekun imtahan testinin suallari

Fonn : 1311Y Fizika-2

1 kakas Bennuuna onpenensercs BeipakeHreM h/A (h — noctosnuas [Tnanka, A - yinHa BostHBL)?

@O0O00

sHeprus GpoToHa
gacToTa

pabora BbIxoaa
Macca poToHa
nMITyJsc GoTtoHa

2 kak moxHO m3mMeHuTh kpachHytro rpanuity ¢porosddekra qanHoro BemecTra’?

O@OO0O

YMEHBIICHUEM YaCTOTHI MMaJar0IeTO CBETa
YBEJIMYCHUEM IJIMHBI BOJIHBI TAAAKOIIECTO CBETA
YBCIIMYCHUEM YaCTOTHI NaAal0ICIro CBETa
HU3MCHUTH HEJIb3s

YBEJIIMYCHUEM MHTCHCUBHOCTU MMaJar0MICTO CBETA

3 kro BniepBrIe Brickazan runote3y uciyckanus anekTpoMarHuTHOW YHEPTUU B BHJIE TIOPLIUU —KBaHTOB?

OO0®O0

CronetoB
I'epu
IImank
OWHIITESHH

pesepdopa

4 OTHOCHUTENIHHOC U3MCHCHHNE HHTCHCUBHOCTH CBETA B CJIOC BCIICCTBA HC 3aBUCHUT OT:

OO0®O0

IIOTHOCTH BEIECTBA ;
TOJILIMHEI CJIOS;

MHTEHCHBHOCTH I1aIal0ILEr0 Ha BEILECTBO CBETA;
IIPUPOJBI BEIIECTBA;

JUIMHBI BOJIHBI CBETA;

5 COBOkyrIHOCTL qaCToT (l)OTOHOB, HU3TTy4aCMBbIX (HOFJ'IOH_IaeMLIX) JaHHBIM BC€IICCTBOM, HAa3bIBACTCA:

O@O0O00

M3y YaTeNIbHON CTII0COOHOCTHIO BEIIECTBA;
MTOTOK U3y UCHHUS,

MOIITHO CTh M3y 4YCHUS ;

ONTHYECKUM CIICKTPOM BEILECTRA;
ONTUYECKOHN MIIOTHOCTHIO BEIIECTBA;

6 kakoii 3akoH onrcBIBaeT 3aBUCUMOCTE CTEIIEHH ITOIJIOIIEHMS CBETA OT TOJIIIIMHEI BemecTsa?

OO000@

3akoH byrepa;
3axoH bprocrepa;
3ak0H Mamoca;
3akoH HpioToHa;
3akoH llyaseiina;

7 YkaxuTe equHUIly SHepruu (HOTOHA

O00@®@

Jx
Ix/c

Jx.c
HwM
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O

H

8 Uro takoe poroappekr?

OO00®O

MIOMIOIICHHE 3JIEKTPOHOB BEIIECTBOM MO/ ACHCTBUEM CBETA
BBIPBIBAHUE 3JIEKTPOHOB U3 BEIIECTBA MO AEHCTBUEM CBETA
BO30YX/I€HHE aTOMOB O[] I€HCTBUEM CBETa

BBLJIET AJIEKTPOHOB U3 HArpeThIX Tell

nepeaada Teijia 4actTuuaMu

9 kakum nmpubopom uszmepsiercs cuia portoroka

OO0®O0

OMMETPOM
peocTatom
aMIIepMeTpoOM
BOJIETMETPOM
BaTTMETPOM

10 Ha kakowm ¢usuueckom siBnenun ocHoBwiBaeTcst hotorpadus?

OO0®O0

dorospdexre

U3]Iy YeHUs
XUMHMUYECKOM JI€HCTBUU CBETA
TeIIonepeaadu
TEPMODBJIEKTPOHHOM SMUCCHU

11 ®otorddekT 3akirouaercs B...

O000®@

MOTIOIIECHUH PEHTTCHOBCKOTO M3y YCHHS AaTOMOM, B PE3YIBTaTe YeTO
paccesHUU JUIMHHOBOJIHOBOTO PEHTTCHOBCKOTO M3TydeHHs O3 U3MeHe-
paccessHUM PEeHTICHOBCKOTO M3JIyY€HHS C M3MEHEHNUEM JUTHHBI BOJIHBI;
MOJIPU3AINH CBETA,;

CBEUCHHH PsIJIa BEMIECTB IO ACHCTBHEM PEHTTCHOBCKOTO M3y YCHHS |

12 Ykaxwure popmynuposky 3akona Crokca:

OO00®O

13 MuHuManpHas MOpLUus YHEPTUU, U3Ty4aeMON WU ONIOIIAEMOU TE€JIOM, Ha3bIBAETCH:

@O0O000

14 Makcumanpnas kunerndeckast sneprust poToanekTpoHOB TUHEHHO BO3pPACTALT C .....

OO0®O0

CHEKTP JIIOMUHCCICHIINNU CABUHYT B CTOPOHY KOPOTKHX BOJIH OTHO-
CIICKTD JJIOMUHCCLUCHIUU CABUHYT B CTOPOHY JJIMHHBIX BOJIH OTHO-
CIICKTP JJIOMUHECLCHIIMU COBIIAAACT CO CIICKTPOM B036y)KZ[€HI/I$[
IIpU YBEJIMYCHNHU KBAHTOBOTO BBIXO/Ja JITIOMUHCECIICHIIUIO CIEKTP €€

KBaHTHOM BBIXOJZ JIIOMUHECIICHINN HE 3aBUCUT OT CIICKTpa BO36y)K)IeHI/IH;

KOPILY CKYJIO 1
KBapKOM
spupom
aTOMOM
KBaHTOM

YMCHBIICHUEM 3aCPIKUBAIOIICTO HAIIP AXKCHU S
YBCIIMYCHUEM HHTCHCUBHOCTHU Magar0MICro CBETa
YBEJIMYCHUEM YaCTOThHI MAAar0MICTO CBETA
YMEHBIICHUEM YaCTOTHI MAAAar0MICTO CBETA
YMCHBIICHHUEM HHTCHCUBHOCTH IMaJar0UIETO CBETA

15 kpacnas rpanuna ¢oroaddekra —3to ...
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@O0O00

MUHHMMAaJbHas IJIMHA BOJHBI, PU KOTOPO# HabmonaeTcs GoTosdhdext
MaKcHMaJbHasl 4acTOTa U3MyUYEeHus], IpH KOTOpoii eme HabmomaeTcs poTosddexr
MUHHMAaJIbHAsl HHTEHCUBHOCTH CBETA, BBI3bIBafOIAst POTOIPderT

HET MPaBUILHOTO OTBETA

MHHHMaJIbHAs 9acTOTa U3JTyYeHUs, IPU KOTOPOil emie HabmonaeTcs GoTodhdhext

16 Makcumanbnoe kunernueckas sneprust ¢orosnekTpoHOB 3aBHCHUT OT .....

OO00M®0O

HAIpsHKEHUC MCXKY KaTOAOM K aHOJOM
YaCTOTHI MAJIAFOIIEr0 CBETA
9HEPTETUYECKON OCBEMIEHHOCTH KaTo/1a
(hoTOTOKA HACHINIICHHE

HWHTCHCHBHOCTH IMaJAaOUICTO U3JTyYCHUA

17 Makcumanbnoe uncio $GotoanekTpoHOB, BEIpbIBaeMbIX U3 kaTosa 3a enunuily Bpemenu (ortorok
HACBIIIEHUS ) IPSMO MPOMOPIIUOHANIBHO. ..

O000@

WHTEHCUBHOCTH Ma1aI0IIETO U3y YEHUS
HANpSDKEHUIO MEXIY KaTOJOM U aHOJAO0M
4acTOTE NaJa0ILEero U3y YeHus

HEeT MpaBUJIbHOTO OTBETa

JUTMHE BOJIHBI MAIAI0IIETO U3JTyYEHUS

18 Makcumanbnoe uncio GoTtoanekTpoHOB, BeIpbIBaeMbIX U3 kaTosa 3a equnully Bpemenu (potorok
HACBILIEHUS ) IPSMO MPOMOPIUOHANBHO. ..

OO0®0O0

YacCTOTC MaTAaroIIECTro U3y YCHUA
HaIMpsHDKEHUIO MEXKAY KaTOJOM U aHOAOM
MHTCHCUBHOCTHU MAaJAr0MIETO U3ITYYCHU
HET MPaBUJILHOTO OTBETA

AJIMHC BOJIHBI MAaAar0IICTO U3y YCHUS

19 Bribepute npasuibHyto hopmynrpoBky 3akona dororddekra:

@O000

HET NPaBUIbHOTO OTBETA

UYncno GoTO3NEKTPOHOB, BEIPEIBAEMBIX CBETOM U3 KaTo/1a, IPOMIOPIHOHAIEHO HHTEHCHBHOCTH CBETA

9HCII0 (POTOIIEKTPOHOB, BEIPBIBAEMBIX CBETOM 32 1 ¢, 00paTHO NPONOPIHMOHAIBHO HHTEHCUBHOCTH CBETA

49HUCIO0 (POTOINEKTPOHOB, BEIPBIBAEMBIX CBETOM 3a | ¢, IPSIMO MPOMOPLUOHATEHO YHEPTUH MaA0IETO 3Ty YeHUS
9HUCII0 (JOTOINEKTPOHOB, BEIPEIBAEMBIX CBETOM 3 KaTo/a 3a | ¢, IpsAMO IpONOPIIOHAIFHO HHTCHCHBHOCTH CBETa

20 YacroTa cBeTa maJaroiero Ha MoBEpXHOCTh MeTallIa B 3 pasa Oosnbiie kpacHoi rpanuiisl hotodrddekra.
kak m3menurcs makcumanbras kunernueckas sneprus goroaddekra, ecinu 4acToTy cBeTa yBEIUYHTH B 2

paza?

OO00®0O

He n3menurcs
YBemmuuTcs B 2,5 pasza
yBeJIMUHTCS B 3 paza
VYBemuurces B 2 pasza
yBeIU4UTCS B 4 pasa

21 Bo Bpems poroaddekra, B kakux ciydasx makcumanbHoe 3HaueHHe kuHeTrndeckoii sHEPTrUM MOXKET
OBITH HAMOOIBIITNM?

@O0O00

Ipn HammeHsbIIeH YHEPTHH (HOTOHA M HAMOOJBIIeH paboTe BEIX0a
Tosbko Mpu HAMOOJIBIIIEH SHEPTHH POTOHA

TousbKo mpu HauMeHbIIEH paboTe BEIXOAA

Tosbko mpu OobIION paboTe BEIXOAA

Ipn Hanbombeit sHepTUN HOTOHA ¥ HAMMEHBIIEH paboTe BEIX01a
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22 Makcumanbnas kunetnueckasi s3Heprus 0TOpBaBIIKUXCS OT MeTailia poTo31ekTpOHOB BO BpeMsi BHEIITHETO

doroaddekra, 3aBucHT:

OT HHTEHCUBHOCTH CBETa U pa60T1)1 BBIXOJa
OT 9acTOTHI CBETA U pa6OTI>I BBIXO/J1a
TosbKO OT MHTEHCUBHOCTH CBETA

Tonbpko OT 4aCTOTHI CBETA

OO00®0O

OT 9acTOTH U HHTCHCUBHOCTH CBETa

23 ®OTOH C AIMHOM BOJIHBI 5 M paccenBaeTcs noj yriioM 90 rpaaycoB oT cBOOOIHOTO AiekTpoHa,
MEepPBOHAYATBLHO HAXOMSIIErocs B cocTossHuu nokos. Haiitu iy BomHBI paccenBaroierocs (potona
A=2,4nMm

2,4 M
29 mm
7,4 M
5 om

3,6 M

OO0®0O0

24 kak Bepaxkaetcs popmyna DiiHireiiHa i BHemHero Goroaddekra?

9

@ 2
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L

V=4

mUz

T
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=m|::2
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25 kakum pynmamenTanbHbIM 3akoHOM BBIpakaeTcst hopmyna DitHmreitHa s hotodrddekra?

CoxpaHeHHEe MacChl
CoxpaHeHHe YHePTHH
CoxpaHeHre MOMEHTA UMITYJIbCa
CoxpaHeHHe UMITyJIbCa

OO00®0O

CoxpaHeHue dIeKTpHYeCKue 3apsa

26 Bo ckonpko pa3 uamenurcs anmHa pacceuBaromeics mox yriom 0 = 90° BOJIHBL, €ClIK YBETHYUTH YaCTOTY

MepBOHAYaJIBHO MaJaroIIero Jy4ya Bo BpeMs komntoHoBckoro paccesiHusl peHTreHOBCKUX J1ydeid ot
CBOOOIHBIX 21eKTPOHOB B 2 pa3za?

He uzmenurcs
VYBemmuuTcd B 2 pasza
YMmenbmutes B 4 pasza
YMEHBIIUTCS B 2 paza

OO000@

yBeIu4uTcs B 4 pasa

27 kakoe u3 HIDKECTEAYIOIIMX MHCHHUI MMPABUIIBHO, €CJIU HEprus (hoToHA OoJIbIe, YeM paboTa BRIXO/1a

anektpona?

Pabota BbIX0/1a ANIEKTPOHA BCETNA AOIDKHA OBITH OOJIbIIE, YeM dHepTHsl (OTOHA
OHeprus GoTOHA HE MOXKET OBITh PaBHEIM paboTe BEIXOIa

He npowucxoaut siBnenue Gotodadpdexra

Ipoucxoaur sienenue potodadexra u AMEKTPOH yAaIICTCS OT MOBEPXHOCTH METaIlIa

O@OO0O

[poucxonut senenue Gorodddexra, HO INEKTPOH HE TOKHUIAET TOBEPXHOCTH METaJIa
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28 kakoe u3 HIDKeyka3zaHHBIX NPEIIONOKEHHII BEPHO, €M SHEPrusl OTOHA MEHbIIE pabOTHl BHIXOAA
snektpona?

PaGota BeIX0/1a BCerma qo/bKHA OBITH 00JIbIIE YHEPTHH (POTOHA
OHeprus GoTOHA HE MOXKET OBITH paBHOM paboTe BEIXO1a

SIBnenue GhotodrPdhekra MPOUCXOANT U NEKTPOH YAAIIACTCS OT METaIlIa
SBnenue poto3ddexra He MPOUCXOAUT

O@O00

SBnenne q)OTOB(I)(bCKTa OPOUCXOOHNT, HO BJICKTPOH HEC NOKHUAACT NOBEPXHOCTH MECTAJIJIa

29 kpacHas rpaHuIa A onpeneieHHoro metamia A = 564um. Ilox aeiictBueM kakux mmmH BoaH
NPOUCXOIUT siBIeHUs PpoTodppekra?

650 aMm
576 aMm
600 M
540 M
550 am

O@OO00

30 Ot uero 3aBucut kpacnas rpanuna ¢oto3addekra ns 3amannoro merasna’?

OT MakCHUMaJIbHOM CKOPOCTH BBIPBAHHBIX NEKTPOHOB
Ot 5Hepruu najaruiero cBeTa

OT AMHBI BOJHBI TAJAIOIIETO CBETA

IocrosiHHas BenuunHA

O@OO0O

OT UHTEHCUBHOCTHU nagaruero CBerta

31 Ha pucynke npencrasien rpaduk 3aBHCHMOCTH SHEPTHH CBETa B BUAMMON 001acTH OT 9acTOTHI. kakast
touka cooTBeTcTBYeT kpacHoMmy cBeTy?

E&

O@O00

32 kakoe u3 HUKETIEPEUNCIICHHBIX SIBICHUH 00BbsACHsAET KBaHTOBYIO MIPUPOY cBeTa?

JUCTICP CHSE
IupaKIus
HHTEphepeHIUs
Dddexr Komnrona

O@O00

IoJIpU3anus
33 kro coznman Teopuro dpororpdekra?

®abpukaHt
CroneToB
I'epng
[Imanx

OO000
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C

DHUHITEHH
34 Uro takoe ¢oton?

CBETOBAs YacTUIlA
MOTOK HEUTPHUHO
IIOTOK HEUTPOHOB
IOTOK IO3UTPOHOB

OO000@

MOTOK DJICKTPOHOB
35 Ilpu kakom cBeTe MOXKHO MPOSIBIATH TUICHKY?

roybom
KpacHOM
“H(PPAKPACHOM
(uoneToBOM

OO00®0O

YIBTpauoIeTOBOM
36 Ipuniun aeicTBus GoTosIeMEeHTa OCHOBAH Ha SIBIICHUU

(OTOOMIHE CLICHIINT
XHAMHUYECKOIO JIEUCTBUS CBETA
TEPMO3JIEKTPOHHOM SMUCCUU
¢dorospdexra

O@O00

TCIJIOBOTI'O ABMXXCHUS DJICKTPOHA
37 kakue yactuisl BeuieTaroT u3 karona Bo Bpemst pororddekra?

Iosutponst
OrpHLaTenbHO 3apsHKEHHbBIE HOHBI
[ToJI0)KUTEIBHO 3apsKEHHbBIE HOHBI
DJIEKTPOHBL

O@OO00O

IIpoToHsl
38 Or yero 3aBucut kpacnas rpanuna goroaddekra?

OT MakcHUMaJIbHOM CKOPOCTU POTOIIIEKTPOHOB
OT UHTEHCUBHO CTH NIQ/IAIOIIETO CBETA

Ot HanpsHKeHHS TaHHOTO KaTOAy M aHOAY

Ot Marepuana Karoaa

O@O00

OT 4acTOTHI IAAIOIIETO CBETA

39 kakoit ¢popmyroit BeipakaeTcst U3MEHEHWE JUTMHBI BOJIHBI TTpu komntoHoBckom paccestHuu ¢poToHa OT
yactuibl Maccoit m? (h — mocrosinnas [1nanka, ¢ — ckopocTs pacnpoctpanenus csera B Bakyyme, 0- yrois
paccesiHust OTOHA)

~
E/,?i'. = El::ui1 g

i
C. &k
Fi="_smng
o
\B/}i: —cos&
mic
O
EA= i[l—ll::ls.:E?‘]
i

O, wme
EA= —fl-co: 8)
2k
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40 Ot vero 3aBucut kunerndeckas sHeprus anekTpoHa npu BeIxoje U3 MeTasia Bo Bpems ¢pororddekra?

OT 3HAYCHUA TOKA HACBIIICHUA

Ot "4acTOTHI MAaoIIEro CBETa

Ot Temneparypsl MeTauia

OT UHTEHCHUBHOCTH IaJal0IIero CBETa

OO00®O

OT KOJIMYEeCTBA BEIJIETABIINX 3JICKTPOHOB
41 Mexny kakumu ¢uznueckumu siBneHusiMu cozmaercs cBsizb npu porodrdpdekre?

Mexny 3JEKTpUYECKIMH U ONITHYE€CKUMU
Mesxy MarHUTHBIMHU U 3JIEKTPUYECKUMU
Mexny 3MeKTpU4eCKUMU U aTOMHBIMU

Me)l()ly QJICKTPUYCCKUMU U MAarHUTHBIMU

OO000@

(DOTOSCb(beKT HE CO3/1aeT HUKAKOM CBS3HU MCKAY ABJICHUSAMU

42 Ha pucynke nan rpaguk 3aBUCUMOCTH 3HEPTUH OT JJIMHBI BOJHBI ISl BUAUMOM obnactu ciiekTpa. kakas
tTouka cooTBeTcTBYET kpacHOMY 1BETY?

L

O@O00

43 kakoe n3 HIDKETIPUBECHHBIX SABIICHUM OOBSICHIETCS BOJHOBOW M KBaHTOBOM Teopuel cBeTa?

BriHyKneHHOE U3TyYeHue
Dddexr Komnrona
doTordpdekr

JlaBnenue cBeta

O@O00

PenTrenosckoe u3imydyeHue
44 kakue siBeHus MOATBEPKIAI0T kBaHTOBBIE CBOWCTBA cBETa?

Judpakuust, nHTepdepeHnns, moaspu3anys

Pentrenosckoe uznyuyenue, a¢dexr Komnrona, nomsipuzanus
DotosddexT, peHTreHOBCKOE H3MydeHue, 3ddexr Komnrona
dotosrdpdexrt, nudpaxiust, naTEp hepeHII

OO0®O0

JHapieHue cBera, nojspusanus, d3ppexr Komnrona

45 PaboTa BbIX0J2 HIEKTPOHOE M3 METAIUIOE A= 235 . IIpu kakoii JumiHe
BOJHBI HE TIPOHeX 0UT dhoToadibexT

h=64.107 Ibie.cex ¢ =3-10°a/cexy

350 am
400 M
500 am
650 aMm
300 am

O@OO00

46 Ha ocBeniennu karona BakyymHoro ¢oroanemenra morokom MoHoxpomaTudeckoro cBeTa mpoHCXOIUT
ocBoboxxaenne poroanekrponon. kak uzamennrcs konmnuectso GpoTornekTpoHOB, BEIPBIBAEMBIX CBETOM 32 1 C
, €CJIM HIHTEHCUBHOCTh CBETa yBEIMUUTCS B 4 paza?

)

(U yMmeHbmmuTcs B 4 pasa
O yBEIMYIHUTCS B 2 pasa
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yBenuuuTcs B 4 pasa
yBenmuutTces B 16 paza
HE NU3MEHUTCS

47 Tlpm ocsenienuu karona BakyymHoro ¢otosnemMeHTa HoTokoMm MOHOXpoMaTndeckoro cBeTa MpoOUCXOIUT
ocBoOoxaeHue dotoanekTponos. kak mamenurcs makcumanbnas kunernueckast sHeprust oToHOB MpH
YBEJIMYEHUU MHTEHCUBHOCTHU CBETAa B 2 pa3a’

O000@

HE N3MEHUTCS
YBEJIMYUTCSI MEHEE YeM B 2 pasa
yYBEJMYHTCS B 2 paza
YMEHBILUTCS MEHEE UeM B 2 pasa
YMEHBIIUTCS B 2 pa3a

48 kakue 13 nepednCIeHHBIX HU)KE SIBIICHUH MOJYYHIIN BIIEpBBIE OOBsICHEHHE Ha OCHOBE KBaHTOBOI Teopun
cera: l-unrtepdepentus; 2-nudppakimms;3-potorddekr;4-nomspuzanus?

O000@

TOJILKO 3
3u4d

1,24
TOJIEKO 1
TOJILKO 1 1 2

49 HesapshkeHHas M30JIMPOBaHHAS OT APYTHX Tell MeTaindeckas racTuHa ocBemaercs
yasTpaduoneToBbiM cBeToM .3apsa kakoro 3naka Oyner nMmeTs 3Ta ruiacTuHa B pesyiasrare porodddekra?

O@O00

OTpHULIATEIHHBIN

3HAK 3apsiia MOXKET ObITh Pa3INYHBIM
IIJJACTHHA OCTAEeTCsl HEUTpaJIbHOM
T10JI0KUTEIIbHBIHN

HCT IIPAaBUJIbHOTO OTBETOB

50 Ilpu ocemennu karona BakyymHoro ¢oroanemenrta morokom MoHOXpoMaTndeckoro cBeTa mpoOUCXOIUT
ocBoboxxaeHue poroanekrponos. kak uzmenurcs makcumanbaas kuneruueckas sneprus porosnekrpoHos
IIPYU YBEJIMUYEHUH YaCTOThI CBeTa B 2 pa3a’?

OO000@

yBEIUUUTCS B 2 pasa
YMEHBIIUTCS B 2 paza
YBEJIMYUTCS MCHEE UeM B 2 pasa
HE NU3MEHUTCS

YMCHBUIINUTCA MCHEC YEM B 2 pasa

51 B skcniepumenTe oOHapy>KeHO, YTO MPU O4eHb BbICOkoW MHTeHCUBHOCTH 00myuyeHus ¢oroanekrpuueckuit
s dekT mpoucxonut u nmpu yactorax GoroHoB HKe kpacHo rpanuisl Goroaddekra. Uem MmoxeT
00BsACHATHCS ITOT A dekT?

O@O00

D710 o1mmnbKa SKCIIEpUMEHTA

Ipu BEICOKMX HHTEHCHBHOCTSIX 00IydeHNUsI BO3MOXHBI HApyIICHHUs 3aK0OHAa COXPAHEHUS YHEPTUU
Bo3moskeH TyHHEIBHBIN 3P dheKT

ATOMBI MOTYT HOINIOMIATh OAHOBPEMEHHO J1Ba WM OoJee pOTOHOB

DTO CleACTBHE COOTHOUICHHS HEOTIPEACICHHO CTEH

52 B kakom npubope cBeToBast sHeprus npespaiaercs B anekrpudeckyto sHepruto?

@O0O00

B CIICKTPOCKOIIE

B [TOJTy IPOBOTHUKOBOM JTHOJIE
B BaKy YMHOM JIHOJI€

B TPaH3UCTOPE

B OTODJIEMEHTE

8/119



22.12.2016

53 Ilpu ocBeleHNH MeTAITMYECKO MIaCTHHBI MOHOXPOMATHUECKUM CBETOM € 4aCTOTOM a MIPOUCXOJUT
doroappekt. Makcumanbuas kunerudeckast sHeprust ocBoOoxk1aeMbIX 31ekTpoHOB paBHa 2 3B. [Ipu
OCBEIIIEHUH ITOH TIACTUHBI MOHOXpOMaTudeckuM cBETOM ¢ "acToToif 2a 3HaueHNe MakcUMaTbHON
kunernueckas snepruu portosnekrpoHoB OyaeT

1,6 5B

6oubiie 2 3B MenbIe 4 5B
4B

15B

Ooubiie 4 3B

@O0O000

54 kak MoxxHO yBenMUUTh CHITy Toka HackimeHus pu ¢poroddpdekre?

YBCIIMYCHUEM JJIMHBI BOJIHBI MTAaJal0ICTIo CBETA
YBCJIMYCHNEM MHTCHCUBHOCTHU MAJarOMICTO CBETA
YMEHBIICHUEM UHTCHCUBHO CTHU MAJIAIOIIIETO CBETA

YMEHBIICHUEM YaCTOTHI MAAAar0MICTO CBETA

OO00M®0O

YMCHBIICHHUEM JJIMHBI BOJIHBI MMAaal0MICIo CBETa
55 kro ycranoBui 3akons! ¢potoappekra?

dabpukaHT
IInmank
CroneToB
I'epn
DUHMTEHH

OO0®0O0

56 kak moxxHO yBenmmunuTh MakcumManbsHyto kunetndeckyro sHepruto GporosanekTpoHoB?

VBemueHueM MOTOKa Iafarollero CBeTa
YMEHbBIIIEHUEM UHTCHCHBHO CTH TTaJIal0IIETO CBETa
VBemMueHneM HHTEHCHBHO CTH I1a1al0IIET0 CBETA
VBemmueHneM 4acTOTHI Hadalolero CBeTa

O@O00

VBemmuenuem JJIMHBI BOJIHBI ITAJAa0IICTO CBETA

57 kakast equHMIIa YaCTOTHI M3yYEHUS CBETA sIBiIsgeTCa ocHOBHOM B CH?

-1

C

1 pan
1m
lc

pan/c

OO000

58 HezapspxeHHast H30IMPOBaHHAs OT APYTHX TeJ MeTainueckas riacTuHa OCBEIAeTCs
ynsTpaduoneToBbiM cBeTOM. 3apsia kakoro 3Haka Oyner nMeTs 3Ta macTuHa B pesyibrare Gporodaddekra?

3HaK 3apsijia 3aBUCUT OT MOLIHOCTH OCBEIIECHUS
IIJJATUHA OCTAHETCs HEUTpaJbHOU
OTpHULIATENIbHBIN

TI0JI0KUTEIILHBIH

O@OO00O

3HaK 3apsaa 3aBUCUT OT BpEMEHHU O CBCIICHUA

59 Dnekrpockon coenunen ¢ uukoBoil mactunkoil u 3apsbKeH, oTpULIATeNbHBI 3apsiioM. [Ipu ocBeriennu
TUTACTHHBI YIBTparoneToBeM cBeToM srekTpockon paspspkaercs. C yMEHBIIEHHEM YacTOThI CBETA IPH
HEM3MEHHOW MOIITHOCTHU CBETOBOTrO rmotoka MmakcumanbpHas kuHeTnaeckasi s3Heprusi 0CBOOOKTaeMBIX
3nekTpoHOB

O CHauajla yBEJIMYHUBACTCS, 3aT€M YMEHBIIACTCS

9119
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YBCIIMIHUBACTCSA
YMEHBIIACTCA
HC U3MCHACTCA

OO0®O

CHaydaJla yMCHbIIACTCA, 3aTEM YBCIIMUUBACTCS

60 Mexnay ¢orokaroom v aHOAAM PAacCTOSTHUE S U NMPoJiokeHa Takast pa3HOCTh MOTEHLUAIOB, YTO
HanOonee OpicTpbie poTodrnekTpoHBI MOTYT MposeTeTs Tonbko monoBuHy S. kakoe paccrosinue oHu
MIPOJIETSIT, €CIIA PACCTOSTHIE MEXTY AIEKTPOIaMu YMEHBITUTCS BIBOE TTH TOM K€ Pa3HOCTH IMOTEHINAJIOB.

HEJOCTATOYHO JaHHBIX AJI1 OTBETA.
S/4

S

S/2

S/6

OO00®0O

61 Onpenenuth mopsiiok 3aBUCMMOCTH a) TOHA HACKIIEeHUs U 0) uncna ¢oroanekTpoHoB, mokunaromumx
karon B enquauIly Bpemenu npu Gotorddekre ot sHeprernueckoit ocsenienHocTr karoxa.

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

OO0®O0

62 Yro Takoe kpacnas rpanuna gortorddekra?

MaKCHUMaJIbHBIN UMITYJIbC POTOINICKTPOHA

CKOPOCTh PU KOTOPO# mpekpaiiaercsi GoToToK

SHEPTHsI IPU KOTOPO# mpekparaercs GoToTox

MUHHMAaJbHAs 4aCTOTa, P KOTOPO OsABIsIETCS GOTOdHPeKT

O@O00

MaKCHMaJIbHasl KHHETHYECKas SHEPTHS (POTODIICKTPOHA

63 Ykaxure equHUILy 4acTOTHl (HOTOHA

OO000®
3

64 Urto npuHuMaeTcs 3a eiuHuLly sHepruu ksanra B CU?

1 M JIx
13B
1 JIx
1 kBt 04
lalwMm

OO0®O0

65 ®otornekrpuueckunii a3 ekt 6pu1 oTkphiT B 1887 romy (kem?) u B 1888-1890 ronax skcnepuMeHTaIbHO
uccnenosad (...). Haubonee momnoe uccnenosanue spienus porodddekra 6p110 BeImoaHEHO (....) B 1900 1.
BcraBbre ¢ npomyieHHbIe MecTa (aMHITNH YISHHBIX

A.Ctoneros, ['I'epu, A.DiHIITEHH

90

@ TI'Iepu, A.Croneros, ®.Ilenapn
O A.D#nmrreitn, [l'epu, A.CtoneToB

O I'I'epu, A.Ctoneros, M.Ilnank

66 Ilpu yBenuueHUH 4acTOTHI Na/Ial0IIEro CBETa Ha IOBEPXHOCTh ONPEEIIEHHOro MeTasuia B 3 pasa
MakcumanpHas ckopocts dorosrnekrpoHoB yBenuuuBaetcs B 2 pasa. [Io kakomy BeipakeHuto onpenensercs

10/119
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pa60Ta BbIXOAa BJICkTpOHa U3 JaHHOTI'O MeTtanna?

~
21
~
A

OF

O

o

67 kakoe u3 HIKENIEPEUNCICHHBIX 3HAYEHNUH YaCTOThI HCTIOIB3yeTCs A1 Bo3HuKHOBEeHUS doTtodrddekra?

O

o
[ :
= 1
|

:
E o

O 0O O @
= A
(F4% ==
e B

P
=
Il
'y
o

2

68 HanpmxeHiie B p eHITeHOoBcKoH Tpyoke 40 kB. Haltri qHy B0 THEBI
TOPMOSHOI0O PEHTT€HOECKOI0 H3TYICHIA
(h=6410% Ioc.c, c=310"nmlc, e=1610"1).

15 am
10 am
30 am
20 HM
40 M

OO0®0O0

69 Ha noBepxHocts MeTasuia ¢ kpacHoi rpanuueit potorddekra 500 am nagaet cet ¢ JnuHoM BoaHbI 400
HM. Uemy paBHO oTHOmIeHHE MakcuManbHOM knHetnueckoi sHeprun Gortoanekrponos k sneprum gorona?

O 1

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

OO0®O

70 Uto Ha3wiBaeTcs BHEITHUM GoTodPdekrom?

INoueprenne GOTOMNACTHHKY IO NeHCTBHEM CBETA

Brixoa 5neKTpOHOB B BaKyyM IO/ IEHCTBUEM CBETA

M3menenune npoBOAUMOCTH BEILLIECTBA MO I€HCTBUEM CBETA

Monuzanus ra3oB o1 JeHCTBUEM CBETa

Bo3HukHOBEHHE 3.11.C. HA KOHTAKTE JABYX IOJIyIPOBOIHHUKOB, WM MOJYTIPO-BOJIHUKA U METalIa 0] JeHCTBUEM CBETa

OO00®0O

71 Ha ckonpko mpouentoB ckopocts kpacuoro ceera (A = 7000uM, n = 1,6) Gonblie yasTpadruoIeTOBOTO
cseta (A = 7000HM, n = 2) B kakoii-nmu6o cpene?

5%
40%

OO

11/119
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60%
25%
50%

O0@

72 kakoe siBneHue o0bsicHs€TCSI BOTHOBOM 1 kopryckymsipHo# ipupoaon cBera?

s¢dexr Komnrona
JHCIepCust

dorosrpdexr

HHTEphepeHIUSI

@O0O000

JaBJICHUC CBCTA
73 Ha ocnose kakoro siBnenust paboraer BakyymusIil poTosnement?

SIBneHus BEHTHIILHOTO GoTodPdekTa
SIBneHus HOTOMFOMUHECIICHIIN
POTOXUMHUUECKOH peakuu

SBnenust BHyTpeHHero GoTodpdekra

@O0O00

SBnenus BHemHero GoTosddexra
74 kakue pynnamenrtanbHble 3akoHbI BeIIONHAIOTCS pu komnTtonoBckoM paccessHun?

CoxpaHeHHe UMITYJIbCa 1 MOMEHTA UMITYJIbCa
CoxpaHeHMe UMITyJIbca U MaCChl
CoxpaHeHHe UMITYJIbCa U YHEPTHH

CoxpaHeHHe SHEPTHH U MaCCHI

OO0®O0

COXpaHeHI/Ie QJICKTPUYCCKOTO 3apsaga

75 kakoit popmymoit onpenensiercss o6oomennas ¢popmyina banemepa st ciektpos aroma Bomopoaa?

)

V= EER[I_,— 1_] m=12 . ;n=m+lm+2,.);
m n

= R[ig+i2] fm=n+ln+. n=12..)
n

0

= R[L,— L] fim=12, ;n=m+lm+2,. )
m- H

=[1 _1_] (m=12,. ;n=m+lm+2,. J;

R[l—,— I—,J =34, 02}
27 n

76 Uto BeIpakaeT AX B IpUHLIUIIE HeonpeneneHocTH I elizendepra?

CpenHioro qmHy npobera.

JMHY TIpOHWIeHHOTO Ty TH;

3HaYeHHEe KOOPAUHATHI YaCTHIIBL;
Paccrosiane Mexay opOuTamMu B aTOME;

@O000

HeOHpeHeHeHHOCTL B 3HAYCHUU KOOPJAWHAT YaCTHUIIBI,
77 Tlo kakum opO6utam a5ekTpoHBI MOTYT ABUTATHCS B aToMe?

OJIM3KHUM K SAPY.
COOTBETCTBYIOIINM KBAHTOBBIM 3HAYCHHAM KOJIMUECTBA JBIDKCHHUS;

O®O

Io moOkIM;
12/119
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O ToJIbKO 1O 3JUIMIITUYECKUM;

O TobpKo 1O KPYTOBBIM;

78 kakoii Bup criekTpoB xapaktepeH BemecTBaM B aTOMapHOM BHJIE B Ta30BoM coctostann? 1. JIuneigareiii

cnektp;Il. Crmmomnou criekTp;II1. TTomocatsiii ciektp

IL I
I

II

I
L1II

OO00®0O

79 kakotii U3 3TUX OTBITOB SBJIAETCS A0COTIOTHBIM J0Ka3aTeIbCTBOM OCHOBHBIX MJIEH TEOPHH CTPOCHHUS
aroma bopa? 1. OnsiT {3BUCccona-/[xxepmepa;ll. Onbir @panka-T'epna; I1I. Onbeir Pesepdopna;IV. Onbir
Jlay»; V. OnbiT @penens

II
A%
I
v
I

O000@

80 Crpoenmne kakoro aroma o0obsicHsieT Teopust bopa?

OO000@
w

81 kak mMeHsieTcst SHEPTHsI aTOMa MIPU U3ITYYCHUU?

YMeHbIIaeTcs;

VBemuuBaeTcs;

CrepBa yMEHBIIIAeTCs, 3aT€M YBEIMIUBACTCS
Pagsen nHymo;

O000@

Mensercs;
82 kakum ypaBHEHHEM OIpeeNaeTcs AIMHA BOJIHBI MOMIOIAeMoro poToHa?

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

O@O00

83 kak pacmpeseneHpl OJIOKUTEIBHBIE U OTPUIIATEIIBHBIC 3apsJIbl B aTOME TI0 Mojiesid TomcoHa?

C

Bce nonosxuteibHbIe 3apsAbl aTOMa paclpeelieHbl BHY TPH 1Iapa ¢ OJMHAKOBOM IIJIOTHOCTBIO, SIEKTPOHBI 3KE
COBEpIIAIOT KOJIeOaTeNbHbIC ABHKCHHS BOKPYT CBOMX IOJIOKEHUH paBHOBECHS;

IonoxurenbHbIE 3apsibl B LIEHTPE 11apa, OTPULIATENbHBIE 3aPsbl )K€ BOKPYT HEIO;

OtpuuaresbHble 3apsaabl B LEHTPE 1Iapa, M0JI0KUTEIbHBIE 3apSAbl )K€ BOKPYT HETO;

OtpunareisHBIe U ITOJIOKHUTENBHBIC 3aps/Ibl B IEHTPE Mapa, B 04eHb MaJICHBKOM 00beMe

[MonoxuTenpHbIE 3apsAbl aTOMa HAXOASTCA B IEHTpe poMOa (TIe mepeceKaloTCst ANaroHalim), OTpHLaTeIbHbIe
3aps/bl XK€ PACIpPEEsICHBI B Y3JI0BbIX TOUKAX.

OO000

84 kakoii cnekrpanbHoil cepun coorBercTByeT nepexoa E6 —E3 snektpona B atomHoM Bozopoze?

13/119
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Idpynna
Bpoaxker;

OO0

Jlaiiman;
85 Ecmu £=2; n=3, T0 kakoe MmakcumanbHOE YHCIIO 37IEKTPOHOB B HUYKHEM CJ10€?

6
2
18
10
8

OO0®0O0

86 B kakom cooTHOIIEHHN HAXOAATCS 3aps/Ibl U MacChl IPOTOHA U dnekTpona?

3apsIbl PaBHEI IO BEIMYUHE, HO IMIPOTHUBOIIOJIOKHEI TI0 3HAKY; Macca NpoToHa B 1836 pa3 OoJbIe MacChl 3JeKTpOHA
3aps] 3JeKTpoHa 0oJbllle, YeM y IPOTOHA, a Macca MpoToHa B 1836 pa3 Oosbliie Macchl 3JeKTpOHa

3aps] SJIEKTpOHa 00JIbIIe, YeM y IPOTOHA, HO MAaCChl UX PaBHBI

3aps/ IPOTOHA OOJIBIIE, YeM y NEKTPOHA, HO MaCChl UX PABHEI

OO000@

3apsabl paBHBI 110 BEJIMYHUHE, HO IPOTHUBOIIOJIOXHEI 110 3HAKY; MAaCChl TAKXKXC paBHbI

87 B arome snekTpon Haxoautcs B coctosiHuu 3d. Haiiaure opOuTanbHbli UMIYIECHBI MOMEHT.
B
A2
3
25
=fe

88 kakue n3 3THX BapuMaHTOB SBIISIOTCSI COOTHOLICHUSIMH HeompeneneHHocTH [ eitzendepra? (3aech h—
nocrosHHas [lnanka)

Oy Shy, hiypp; hzhpret;
C fipe=ty, AE A=t AE fpa=t;
@i 2 h, Aybpy 2 by Arfpr® h

Cixdipe £ hy Ardpy= by Aefpr S h;

89 Tlo kakoti hopmyre BeIUUCIsSETCS JUTMHA BOJHBI 1e Bpoiins aiis yacTuirel Maccoid m v 3Heprueit E?
%_ 1
h+f2mE

1
2mEh

~emE
T h

h+f2mE

@ O ?ITO =)
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90 IlpaBuibHOE BhIpa)KeHHE NMPUHIMIA HeonpeaeneHHocTH [eiizendepra s koopauHat u umiysbca?
®

Ex AP >
~

: =

Ex AP, 2

&)
Bx AP, <

[T e T N T e, N N e

A
AP, £

~
i‘i’z-ﬁP},

kTS
Y E R

91 kakum ycroBusiM JOKHA YIOBIETBOPATH BOIHOBas (yHKIus y, onpezensionias cocTossHue yacTuip? 1 —
JloikHa UMeTh orpaHMYeHHOE 3HadeHue; 2 — JlomkHa ObITh OIHO3HAYHOM; 3 - JOJKHA OBITh CILIOLIHOM.

HUKaKie TpeOOBaHME K BOJIHOBOW ()yHKIIMU HE IPEIbSBIETCS
1,2,3

TONBKO1 ;

TOJILKO 2

OO00®0O

TOJBKO 3;

92 Tlo kakoii opmyne orpenensieTcs IJIMHA BOJIHBI B HEpEIATUBUCTHCKOM COCTOSHUY 10 TUnoTese e
bpoiina? (mo — macca mokost yacTuiisl, v - ero ckopoctb, h — mocrosaHas [lnanka)

93 kakas u3 popmynupoBok coorBercTByeT npunuumy Ilaymm.

Cocrosane MUKPOYACTHUIIBI B KBAaHTOBOM MEXaHHKE 3a1a€TCA BOJIHOBOM (byHKHHeﬁ

B KBaHTOBO - MEXaHUYECKOI CHCTEME HE MOXKET OBIThH ABYX WA Gonee SJICKTPOHOB, HAXOAAIIUXCSA B COCTOSIHHUU C
OJAHNHAKOBBIM Ha60p0M KBAHTOBBIX YHCCII

9HepF€TI/I'{€CKI/II>II CIIEKTP 3JICKTPOHOB B KBAaHTOBO-MEXaHUYECKOU cUCTEME JAUCKPETCH

CocrosiHue MUKPOYACTHUIBI B KBAaHTOBOM MEXaHHUKE HE MOXKET OIHOBPEMEHHO XapaKTCPHU30BaTHCSA TOYHBIMU
3HAYCHHUAMHN KOOPAWHATLI U UMITYJIbCa

KBaHTOBO-MEXaHHYECKOI CUCTEME HE MOJKET OBITh ABYX HUJI Oonee OJIEKTPOHOB, o6naz:a}oumx OJMHAKOBBIM CITHHOM

O OO0 @O

94 Ecmu n=4, kakue 3Hauenne npuHnMatoT kBanToBbIe uncia { 1 m?

9

@ 01,23 m=0H 4243,
O-01234 m=0+1+2+3+4:
C-1234 m=4 42 +544:

C-12345  m=+142 43
~
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¥e1,234 m=0%147 +3,+4

95 Artowm, kakoro snemenra siBisieTcs npocTermmm?

BObI
JUTHS
yIepoaa
BOJIOpOJa
renus

O@O00

96 Cocrosiaue anekTpoHa B aToMe MOJHOCTBIO XapakTrepusyercs...

MAarHuTHBIM U CIIMHOBBIM KBaAaHTOBBIMH YHCJIaMH
a3nMMyTaJIbHBIM KBAHTOBBIM YU CJIOM

YEThIPbM KBAHTOBBIMU YHUCIIAMH

[JIaBHBIM N U @3UMY TaJIbHbBIM KBAHTOBBLIMU Y1 CJIaMU

OO0®O0O

TJJAaBHBIM KBAHTOBBIM YHCJIOM I

97 Cornacno npunnuiy [laynu B arome makcumym ckonbko amekTpoHOB MOKET OBITh OTIIHYAROIIIMXCS
CHMHOBBIMU M MAarHUTHBIMU KBaHTOBBIMU YK CIIaMU?

@204+ 1)
O +1

Q-1
Ce+1

@

98 Ckonbko anektponoB umeercs B atome, eciu sekrponnslie ciion K u L, ypoBens 3S nonHocThio
3acesieHbl, a ypoBeHb 3P 3acerneH Ha MojoBUHY?

15
16
18
17
12

OO000@

99 C momompto kakoro ombita onpenensieTcsi coOCTBeHHBIN MexaHndeckuit MOMEHT — criiH annekTpona?

bote

Irepna u I'epiaxa
Mujnmkena,
Pesepdopna;

HeBuccona u [xepmepa;

OO00®O

100 kakoit u3 HHXKeCnenyOIUX YUYEeHBIX BEIBUHYJ THIIOTE3Y O TOM, YTO SIIPO COCTOUT M3 MPOTOHOB U
HertpoHoB? 1 - bekkepens; 2 — kiopu; 3 - Pesepdopn; 4 — Banenko; 5 — I'eiizen6epr

1u2;
4us;
lu4d
2u3l
1u3;

OO00®0O

101 kakoe u3 HIXKecneayOMUX BEIPAXESHUH CIIpaBeIUBO JUIst opOuTanbHoro kBanroBoro uncna? 1 —
Omnpenensier sHepruio ekTpona B atome; 2 — OnpenensieT MOMeHT konnyecTBa nBkeHus anektpona B
arome; 3 — Onpenenser cuMMeTpuro dekTpoHHoro obinaka B arome.
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TOJBKO 1;
2u3;
lu3
1u2;
1,2u3;

OO00®0O

102 kakoe BIpaskeHHE UMITYJILCHOTO MOMEHTa B kBaHTOBOI Mexanuke?

C= s

h
C=n.fiz+1
®_n ez
O= Jez+1)
C=n.fo—1

103 kakue 3HaueHus moay4yaeT MarHUTHOE KBAaHTOBOE YMCIIO MPU 33JaHHOM 3HaY€HUU OPOUTAILHOTO
ksanrToBoro uncia ?

C=0123 ... + 1
O=123...4¢
®=0£142,... 8

105 kopnyckynspHo-BonHoBo# nyanusm Jle bpoitns

OTHOCHUTCA TOJIBKO K HeﬁTpaﬂbHLIM 3apsAKCHHBIM YaCTUILIAM.
OTHOCHUTCHA TOJIBKO K DJICKTPpOHAM;

OTHOCHUTCA TOJIBKO K MUKpOYaCTHUIIaM,

OTHOCHUTCH TOJIBKO K Y - KBAHTaM;

OTHOCHTCA TOJIBKO K aTOMaM;

OO0®0O0

106 Yemy paBeH CIMHOBBI MOMEHT UMIYyJbca AekTpoHa?

@)

k35

O O @

17/119
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+k
Chidg

107 Ckonbko 6yner makcumanabHOE 4nCIiio 21eKTpoHOB B KBAaHTOBOM COCTOSTHUM ITpH N=57

50
30
20
40
10

OO000@

108 ITo kakoit ¢popmyse BeranciseTcss MOMEHT uMIyiibca B kBantoBoit mexanuke?

= B JE2+T)

B JECE-T)

O

Il
g
—
o
+
=

tﬁ) ;@) t”() @)
5 <
3

109 kakue 3HaueHus moayyaeT MarHUTHOE KBAaHTOBOE YMCIIO MPU 3aJaHHOM 3HaY€HUU OPOUTAIBHOTO
ksanToBoro uucia ?

@®=0+1142, .. +2

........

C=0123...n

110 kak numercst makcumanbHoe yrcio snekTpoHoB Z(n), onpenenseMoe Toiabko raBHbIM KBaHTOBBIM
YHCIIOM n?

Q)= (2n -1

S)= (- 1)
Q?E]= n
Qm): 2n

Qi) = (2n +17
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111 Ckonbko snekrponoB umeetcs B arome, eciu anekrponnsie ciou K u L, ypoBenb 3S monHOCThIO
3acesieHbl, a ypoBeHb 3P 3aceneH Ha MOJIOBUHY

15
18
17
12
16

OO000@

112 Ucnonb3ys npunnu [laynu, Haiinute MakcuMaabHOE YHCIIO 3JIEKTPOHOB B pa3pelieHHBIX COCTOSHHIX
aroma ¢ 3aJJaHHBIM 3HaY€HHEM N ITIaBHOTO KBAaHTOBOTO YHCIIA.

C{H + 1]
2

Okn

@H

CH

Cirtly

113 kakwue yacTuiipl ynoBieTBopsitoT npuHimumny [laynu?

YacTuusl ¢ LeIbIM CIIMHOM,;

YacTuisl ¢ MOJIyLEJ0BbIM CIIUHOM;

Yacruiipl, yI0BICTBOPSIONINE CTATUCTUKY bo3e-DiiHIITeiHa;
Yactuisl, HeynoBaeTBOpstouue ctaTucTuky depmu-Aupaxa.

OO00®O

qaCTI/IHLI HCUMCIOIIIHUC CITMHA,
114 kakoii cnektp moxeT Bo30yxk1aThbcs Mpu KomMHaTHO TeMiieparype?

BpamiaTeIbHbIN;
JJEKTPOHHBIN;
IMHCCHOHHBIH
a0COPOIIMOHHBIN;

OO000@

KoJIe0aTeNbHBII;
115 C kakum cocrosiHEEeM BeIECTBA CBSA3aH BpallaTellbHbIN criekTp?

aMopQHOe
TBEpPJ0€
razoBoe
KHJIKO S

OO0®0O0

KPpHUCTANIMYCCKOC
116 kak nasbiBarorcst mosiekynsipabie cnekTpbi?

[I0JIOCATBIU CIIEKTP;
JIMHENHBIN CIEKTP;
XapaKTepPUCTUUECKUI CIIEKTP;
SMHUCCHOHHBIN CIIEKTP

OO000@

CIUIOIIHOM CIIEKTP;

117 kak u3meHUTCS TIOJTHASI SHEPTHS CUCTEMBI M3 ABYX CBOOOIHBIX MIPOTOHOB U JIBYX HEHTPOHOB MPHU
COEIMHEHHMH MX B aTOMHOE PO Teyus?
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OO0®O0

HET MMpaBUJIbHOTO OTBETA

HC UBMCHUTCA

YMEHBIINTCA

YBCIIMYUTCA

MOKET YMCHBIIUTCA UM OCTAThCA HEHU3MEHHOM

118 kakotii mopsimkoBeIii HOMep B Tabnuiie MeHeneeBa y aneMenTa, koTopelit momydaercst B pe3yabrare
U3ITyYeHUs] TaMMa-KBaHTa SIPOM 3JIEMEHTA ¢ TIOPSIKOBBEIM HOMEPOM Z

@O0O00

Z-1

Z+2
Z-2

Z+1
zZ

119 Yto Takoe ramma-uznyueHue?

@O0O000

IloTok kBaHTOB QJICKTPOMAroHuTHOTO HU3JIYYCHUS, UCITY CKACMBIX ITPHU TOPMOKCHHUN 6I)ICTpI)IX OJICKTPOHOB B BCUICCTBC
IIOTOK 3JICKTPOHOB

TMOTOK MMPOTOHOB

IIOTOK aTOMOB I'CJIMA

IloTok kBaHTOB QJICKTPOMAroHuTHOTO HU3JIYYCHUS , UCITY CKACMbIMHU aTOMHBIMU AP aMH

120 Ckonwko anekTpoHOB comepkutTcs B 3iekTpoHHO# 000s10uke HEHTpaIbHOTO aTOMa, B aTOMHOM SIIIPE
kotoporo conepxutcst 6 IPOTOHOB U §-HEUTPOHOB.?

OO00M®0O

121 kakoit mopsinkoBsliit HoMep B Tabnuiie MenesneeBa y anemMeHTa, KOTophIif oirydaeTcs B pe3ynbTare
snekTpoHHOro OeTa-pacnaja sapa >IeMeHTa ¢ nopsAakoBsIM HOMepoM Z7?

O@O00

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

122 Yto Ttakoe 6era-uzimydeHue?

OO000@

TIOTOK 3JIEKTPOHOB

TIOTOK MPOTOHOB

MOTOK AACP aTOMOB I'€JIuA

IIOTOK KBAHTOB JJIEKTPOMATrHUTHOTO U3ITY4YCHUS, UCITY CKAEMbIX AaTOMHBIMU SAApaMU

TIOTOK KBAHTOB JJICKTPOMArHUTHOTO U3JITYYCHUS, UCITY CKAEMBIX TP TOPMOKCHUN 6I>ICTpI>IX QJICKTPOHOB B BCUIECCTBE

123 Ckonbko anekTpoHOB conepkutcs B anekTpoHHON 0000uke HEHTPaIbHOTO aTOMa, B ATOMHOM SIJIpe
koroporo conepxutcs 3 mpoToHa u 4 HelTpoHa?

OO000@

124 Yemy npuMepHO paBHO OTHOILIEHHE Macchl aToMa k Macce ero aroMHOro siipa?
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OO0®0O0

125 kakoe u3 u3nmyueHwuii siBisieTcs HanOosee BpeIHbIM s uenoBeka?

O@O00

4000
1/4000
1
1/2000
2000

BUJHUMBII CBET;

PEHTTEHOBCKOE U3ITyYCHHE;
TEIJIOBOE U3IIyUeHHE ;

Y— U3y YCHHE,;
VIBTPa(UONICTOBOE H3ITyUCHHUE;

126 kakoe u3 u3nydyenuii otHocutcs k paarnoakTuBHbIM?

OO00®O

YIBTpauoIeTOBOE M3y ICHHE;
Y— U3y YCHHE,;

TEIIOBOE U3y YEHHUE ;
BUJIMMBIH CBET;

PEHTTCHOBCKOE U3ITyUeHHE;

127 a-pacnag COmpOBOKIAETCH. . .

O000@

Y-M3ITyYCHHEM;
UH(PaKPACHBIM U3TyUYEeHUEM;
CBETOBBIM H3JTy YCHUEM;
PEHTTCHOBCKUM H3JTyYCHHEM;
YIBTPa(UOICTOBBIM H3JTy YEHHEM;

128 Pannoak TMBHOCTHIO HA3BIBAETCH. . .

OO0®O0

CaMOIIPOM3BOJIFHOE MTPEBPAIICHHUE AACP C UCITYCKAHUEM (.-9aCTHUII ;
[IpeBpalleHUe IIEMEHTapHbBIX YaCTHII;

CaMOIIPOU3BOJIBHBIN pachaja Hey CTOMYHBBIX SAEP C UCITy CKAaHUEM
CIIOHTaHHOE JIeTICHNE S/Iep ;

BHYTpPUSIIEPHOE NIPEBpaLICHNE HEUTPOHA U IPOTOHA ;

129 Beipa3zute A ¢ nepuoaom nonypacnaia T.

=()

O =@

A,
in
in

[ e

Z
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il
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St
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A=g T

130

5 65 11
Karzie ceoficTEa PAFIHYAOT HO0TOIIRL 5 H g 7

3apsn sapa

Yucno HEUTPOHOB

Yucno npoTOHOB
IopsinkoBbIi HOMEp aToMa;

OO00M®0O

Yucno 3JICKTPOHOB

131 CHeprHA CEASH Anpa ;Hé‘ paeHa 294 MaB. Yemy papHa ero yIeIbHAA SHERTHA
CEASHT
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10 M>B/nykinoH
7,35 MaB/nyxnon
9,8 MaB/myKion
14,7 MaB/HyxioH
19,6 MaB/nykioH

OO00®0O

132

VenpHAd SHePriA ¢EA3H H30TOIIA TN pagHo 7.3 R Yemy pasHa

Cro SHEPI'HA CEASH?

60 M»>B
105 MaB
75 MsB
52,5 MsB
98 MaB

O00®O

133 M3zl

16
VreNrHad SHepTHA CEAM H30TONA ;4 papHo 8 — —— . UeMy paEHa ero
MVRION

JHEPTHA CEAH Y

60 M»>B
128 MaB
68 M»aB
12 MaB
168 MaB

OO00®O

M= B

HYKROH

134 VIeNEHAT SHEpr WA CEA:M Anpa sHe pasuo 7.1 . Uemy paEHa SHEpTHA CEASH

aToro Anpa’t

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

OO00M®0O

135 U3 kakux wactury coctout sapo?

TOJBKO U3 HEUTPOHOB;

TOJIBKO U3 IPOTOHOB;

TOJIBKO U3 IPOTOHOB U 2JIEKTPOHOB

TOJIbKO U3 IPOTOHOB, HEUTPOHOB U AJIEKTPOHOB;

@O000

TOJIBKO U3 HYKJIOHOB;
136 Anpo sBisercs

CucreMoil, COCTOALINX U3 3JEKTPOHOB U HEUTPUHO
CucTeMoil MOJIOKUTENBHBIX 3aPSI0B;

CucreMoil, COCTOALIMX U3 3JIEKTPOHOB U IPOTOHOB;
Cuctemoil, coCTOSIIIMX U3 IEKTPOHOB U HEHTPOHOB;

OO00®0O

Cucremoii 6e3 3apsaa;
137 Ha kakom siBneHM# 0CHOBaH MPUHIUI pabOThI MaccoBoro criektporpada?

MarauTHOM B3aMMOJICHCTBHHU TOKOB.
SIBneHMH IEKTPOMarHUTHOM MHYKLIMH;
OTKIIOHEHNH 3apsHKEHHON YaCTHIIBI B MATHUTHOM TIOJIE;

O@0OO

BSaHMO}ICﬁCTBHH MCIKAY 3apsKCHHBIMH YaCTULIAMHU,
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C JleficTBMM MarHMTHOTO I10JI1 HA IIPOBOJIHHUK C TOKOM;

138 kakwue wactuipl Ha3bIBatoTCs Hykionamu?

[IpoTOoHBI, HEUTPOHBI U FTEKTPOHBI, COCTABISIONINE aTOM,;
IIpoTOHBI M HEUTPOHBI, COCTABIAIOLINE SAPO;
DIIEKTPOHBI

Mouiexynsl;

OO00®O

ATOMBEI;
139 BeinyxaeHubie konebaHus 0CyIIeCTBISIOTCS 3a CUeT. ..

CHUIKCHUS CUJI TDECHUS B CUCTEME |

[IEpBOHAYAJIBHO 3alIaCEHHOI KNHETUYECKON HEPIUY;
MEPBOHAYAIBHO 3aMIaCEHHON MOTEHIMAIbHOW YJHEPTHUH;
BO3/€HCTBUA NEPUOINUECKU U3MEHSIOMIENCS BHEITHEN CHJIBL;

O@OO0O

CJIOKCHMUS BHCITHUX CHII,

140 AmmuinTyna BeIHYKJIEHHBIX rapmMonnueckux konebanuii mpu pe3oHaHce OnpenensieTcs CaeayoIe
dhopmyIoi:

~
\j _ Ju
G R I
Bafag + 28
~
j _ Jo
pez T 3 5
ay — 248
S
Pz
Safay — &
®
t&pﬂ:%
28fa@y - 8
~
\E _ Ju

I
Byay +28°

141 Kpyroeadg gacToTa @ 3aTYXAKIIMEX KoJe0aHITT CBA3aHA ¢ COOCTBEHHOI

KPYToBOI 4acTOTOM @, KOIeda T cCHCTeMBI cIe yorei gopnry ol

SP=al+ g
@=Jai -
S -2a- 8
O =208 - 8
Ol -28

142 udpepennmanbHoe ypaBHEHHE CBOOOIHBIX 3aTyXaoUMX konebanuit uMeeT B

Orxfde® + B2 (dxfdt) + @iz = 0.
Cifdt +28x+ @, 5 =0
Qxﬁiﬁz + 8 +a@ x=0

® xfde® +2 Blaxfds) + @iz =0

~
N/
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dixfdt* +@ix=0

143 Mexanndeckas sHeprus koneOmomneiicss MaTepruaibHON TOUKY onpeest- ieTcs ClIeAyomel GopMyno:

C=dsin*(ayt+ @)

@ ratj2

O= dcos*lat+ @)
Q= kit

O = kapd?

144 TnddepennuansHoe ypaBHEHHE CBOOOAHBIX He3aryXaromux konebaHuii umeeT BUI:
Gfdt+a? 5 =0
Cifde+ax=0
Cfdt + @, x* = 0
® xjdit + @i x=10
Qxﬁfﬁz —a@ x=10

145 Bpiay#IeHHBIe KoOJIe 5aHIA OIMIICHIB AT CA T ep eHINIATIBHBIM VP ABHEHITEM
0,4 2x/de® + 048cx/dt +1,6x = 08sin @f. IIpH KaK0il UacTOTe BHEIHe T CIIEI 6y1eT

HaOEOIATECS Pe30HAHC?

QUSC'I - pad
O 4

W 0507 pad
O -1

W 03c™ - pad
@1,816_1 - pad
QD,Q-:?'I - pad

146 M ep eHIpIATbHO® YpaBHEHIE 3aTY XA K0Ied aHIIT HMeeT BH
05d%x/de® +0,25dc/dt + Sx= 0. OmpeJesmITe KPYTOBYED WA CTOTY YTHX
KouTed aHInT.

C1oe1 pad
QD,EE o ped

OFFRl pad
QD,B::_I - pad

QD,EE'I - pad

147 At=10 ¢ ammutyna koneGanuii ymenbiniach B € pa3. Haiiaure koadduument 3aryxanus aTux
konebanuii.

@,lc ze
)
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148 MaTepHATEHAA TOMKA COBEPIIAeT FAPpMOHITecKIHe KoTedaHIA B0 0CH
OX creprogoM T o anaIrmITy 3o Xg . 3a KaKoe Bp eMA, CUHTAA 0T HadasIa

IOBIDKEHIIA, OHA [P 0iiaeT paccroAnue S = ¥, /2. HauanbHas gaza a, = 0.

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

@O0O00

149 Mea omHaKoEO HAIpaE IeHHBIX FapMOHIMeCKHX KoedaHIA ¢ 0JHHAK 0B 0 4acTOTOoH ¢
AMILTTYJanII A =3 M H Az=S5 cM (KJIAJBIBAIOTCA B 0JHO FAapMOHIFIecKoe KoredaHIIe ¢
pasHOCTRE da3z Ag=w4. Onp enemITE AMILTHTYIY P e3VIILTHP VEOLIETO K 0J1ed aHia

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

OO000@

150 MaTtepHabHasl TOUMKA COBEPIIAeT TAPpMOHITIeCKHE KoTeGa s ¢ 1A cToTol

v = 5007 , u avrumrrymoit A=0,02 cv. Onp egermirs cpeHIe 3SHATeHHA Y cKop eHs — (-~
TOUKII Ha ITYTH 0T ee K alTHer 0 IT0JI0/KeHIT J0 TTOTIoAKeHHIA paBHOB e CHs

Ciof catfe”
6:3- 10° cmfcz
Qﬂ 103 C‘M}"ICE
Q{S-IDS CM}'IIC'E
S0 catfe”

151 MaTepHambHas TOMKA COBEpPIIAT TAPpMOHIMe CKIHe KoMeSaHIA ¢ YacToToil v = 5000

H AMILTITY, 100t A=0,02 cv. Onp eJeimirs cpegHIe 3SHATEHHIA CKOPOCTH — ¢ - TOMKH HA

ITYTII OT £¢ Rl)i'lfll—ll?l"l:l TTOJICCKEHITA 0 TTOJTOCK eHITA P ABHOE CI1A.

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

OO0®0O0

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

pan Ammepa

OO

psn 3eebeka;
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@O0

paa Tomcona;
psn [lenpThe
psn Bombra;

153 Yto Ha3wiBaroT moBepxHOCTHBIM ckaukom morennuana?

OO0®O0

3aJiep>KUBAIOIIee IEKTPUUECKOE MONIE JBOWHOTO CIIOS

Hapy>HBbIH CI0M MON0KUTENBHBIX HOHOB PELIETKH;

Pa3HOCTb HOTCHIMAJIOB B ABOIHOM 3NIEKTPHIECKOM CIJIO€, OTIpEeIsieMoi paboToi BEIX0/a SIIEKTPOHA 13 METAllIa;
paboTy, KOTOPYIO HYXHO 3aTPaTUTh AJI yJaJICHUS 3JIEKTPOHA U3 METAJUIa B BAKYyM;

MOTEHITHAJ ABOMHOTO 3JIEKTPUUECKOTO CII0S €IMHUYHOMN MIUPHHEL,

154 Yro Ha3biBaeTcs ypoBHEM Depmu?

O@OO00

BEPXHUIA CBOOOTHBIN SHEPTETHICCKUH YPOBCHbD;

BTOPOM CBEPXY 3aIl0JIHEHHBIH JIEKTPOHAMHU SHEPTEeTUUECKUI yPOBEHb
HIDKHHH CBOOOTHBIHN OT 3JIEKTPOHOB SHEPTETUIECKUH YPOBEHB;
BEPXHUII 3aII0JTHEHHBIN 3JIeKTPOHAMHI SHEPTETHIECKIH YPOBEHB;
HWKHUH 3aI10JIHEHHBIH 3JIeKTpOHAMU SHEPreTHYECKUN yPOBEHbD;

155 Pa3znocth INOTCHIIMAJIOB, O6yCJ'IOBJ'IeHHa$I pas3inuunem pa60T BbIXOAa kOHTakTI/IPYIOH_II/IX MCTAJIII0B,
Ha3bIBACTCs

OO0®O0

TEPMOMNOTEHIIHATIOM

MOBEPXHOCTHBIM CKaUKOM MOTEHIINANA;

BHEUIHEH KOHTAKTHOM Pa3HOCTbIO IOTEHIUAIIOB;
BHYTPEHHEH KOHTAKTHOM Pa3HOCThIO IIOTEHIUAIOB;
MOTEHIHAJIOM CJIOS;

156 Pabota BeIxona npu TepModekTpOHHON SMUCCHU ONpeeNnsieTcs BhipaxeHueMm: Wo — SHeprust
snektpona B Bakyyme , F —ypoBens depmu
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158 Ilo kakoit dhopmyne onpenensercs BHewHss1 KoHTakTHas pa3HOCTh MOTEHIIMATOB?
O
A4
Ap=12
jgﬂ __j%%
C
Ey+Ep
Ap="2""H1

e

159 Tlo kakoii popmyne Berunchisiercs terio [lensree? I — cuna Toka, U — HanpsikeHue, R — conporusnenue,
t- Bpems, I1 —koaddunuent I[ensroe.

@, U2
R
Cn =IUt
C 72
== ¢
On =
Cr=T1It
@H =[1It

160 IlensTbe 0OHAPYXKUI, YTO MPHU NpoxXoxaeHNH ekTpuueckoro Toka uepes3 kontakT AByX pazauuHBIX
POBOIHUKOB

HHUYCTO HC MPOUCXOAUT

HEPaBHOMEPHO HArpe€ThbIX JOJDKHO IMPOUCXOAUTH JOIIOJIHUTCIIBHOC BbIACICHUC (HOFJ'IOLLIGHH@) TCIJIOTHI;

HUMEIOIIUX 3alI0JHECHHBIN QJICKTpOHaMHU 3Hepr€TH‘leCKPII71 YPOBCHb U PA3JIMYHYIO0 TEMIICPATYPY BO3ZHUKACT
TEPMOJICKTPOABHIKYII[As1 CUJIa

B 3aBUCUMOCTH OT €r0 HallpaBJICHUSA IOMUMO Z[)KOyJ'ICBOﬁ TCIJIOTHI BRIACIACTCA UM MOITIOMACTCA JOIIOJHUTECIIbHAA

OO0

C

TCIJIOTa

O

H3MEHSETCS NX XUMHUYUECKUM COCTaB,

161 Ot yero 3aBucuT paboTa BbIX0O/1a METAJIIIOB?
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TOJIBKO OT POJia MPOBOJHHUKA
OT KOHIICHTPAIlUU IEKTPOHOB;
OT JIMHEUHBIX Pa3MEpOB;

OT TEMIIEPATyPhI;

@O0O00

OT XUMHYECKOI OpUPOABI U YUCTOTHI UX IMTOBEPXHOCTH,
162 OcHOBHOM NPUYMHOM BO3HUKHOBEHHS TYTOBOTO pa3psisia sBISETC ...

HCT BCPHOTIO OTBETA

(dotospdexr

TEPMODJICKTPOHHASI IMHCCHS
BBICOKOE HAIPSDKCHUE Ha YNIEKTPOIaX

OO0®O0

0COOEHHOCTH CTPOCHHA DJICKTPOJOB

163 Benpo 3amosnHeHo BOIOH, MOJABENICHO Ha JUIMHOM BepeBke u coBepiaet cBoOoaHbIe konebanus. B ero
IHe ecTh HeOombIoe orBepeTue. kak uamenurcs nepuoa konebanus mo mepe BeITekanus BOAbI?

HC UBMCHHUTCA
YBCIIMYHUBACTCA
CHavaJla yMCHbIIACTCH, a 3aTEM YBCINYNBACTCA

YMEHBIIAETCS

@O000

CHaydaJila YBCJIIMIUBACTCs, 3aTCM YMCHbIIACTCS
164 HazoBute ocHOBHO#M npu3Hak komebaTebHOTO IBHKEHUS?

HET BEpHOTO OTBETA
Ha0JI01aeMOCTh BO BHEIITHEH cpejie
MOBTOPSIEMOCTH (IEPUOIUIHOCTE)

HE3aBHCHMOCTb OT BO3/ICHCTBUS CHIIBL.
3aBHCHMOCTB IEPHOJ1a KOJIEOaAHHA OT CHIIBI TSDKECTH

OO0®O0

165 Yto Takoe amruntyna?

HET BECPHOIO OTBETA

CMCUICHHUE KOJICOIFOIITUE CSI TOUKH OT ITOJI0KCHHUS paBHOBECHUA

HauOoJIbIIIce OTKIOHCHHUE KOJICOTIOIIEHCS TOUKH OT €€ MTOJI0KECHHS paBHOBECHUA
YHCJIO MOJIHBIX KoJieOaHHit B CAUWHUILY BDCMCHHU.

OO0®O0

Iy Th, IPOHWEHHBIN KOJIEOTIOIUMCS TEJIOM 32 OAHO KojleOaHue

166 kakoe BrIpa’keHHE COOTBETCTBYET 3HAYEHUIO aMILTUTYAbI yckopenus rapmonndeckux koneGanmii?

Ay
2

2
0
167 Yto onpenenser BbICOTY 3Byka?

gacToTra
aMIlJIMTyaa

0O0@

CKOpPOCTH
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HUHTCHCHUBHOCTH

OO

¢aza
168 Yto ompezaensieT MOIHOCTD 3Byka?

¢aza

Mepros
4acToTa
HHTEHCHUBHOCTh

O@O00

CKOpPOCTH
169 kakas BonmHa siBisiercst 38ykom?

[losipuzoBanHas
Crosaas
Ilonepeunas
[IpononbHas

O@O00O

DneKTpOMarHuTHas
170 kak 3aBucut yacrora rapmonndeckux konedanuii ot Bpemenu?

MIPOTIOPLUHUATEHO KBAAPATHOMY KOPHIO
KBaJIpaTU4YHO,

HE 3aBHCHT,

JIMHEHHO

OO0®O0

00paTHO MPOTOPIHATIEHO,

171 kakoe u3 Hkecnenyronux BbickaspiBaHUH cripaBeyIMBO /71l akTHBHOTO CONPOTHBIICHUS B TIETTH
nepeMeHHoro Toka? 1. BeIAEISIETCS TEIUIOTA, 2. orpaHnuuBaet uektpudeckuii Tok, 3. 3aBHCUT OT 4acTOTHI 4.

Enununa uzmepenus 1 Owm,

1,234
234
1,24
1,2
1,3,4

OO0®0O0O

172 kakoe u3 Hmxkecnenyomux Beicka3piBaHUi cCripaBeiTMBO 11 eMKOCTHOTO (MHIYKTHBHOTO)

COIIPOTHUBJICHUSA B LICIIA IICPEMCHHOI'O toka? 1. BBIACIACTCA TCIIJIOTA, 2. OTrpaHU4YrBaAcCT BHekTpI/I‘{eCkI/Iﬁ TOk,

3. eqununa usmepenus 1 Om, 4. 3aBUCUT OT YaCTOThI

14
1,34
234
124
1234

OO0®0O0

173 Mea omHOKOr0 HATP ABJIEHHBIX KOUIe6aHIA 3a0aHB] VP aBHeHI ML
x = 3cosiif + 0,045, x, = Scosd+ 0,145) HafimiTe aMIwmITy ay

PESVIIBETHPYHOIIET O K0JIe6aHIIA.

23,61
10,33
7,27
15,13
5,83

@OO000
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174 "SpHTeMHBIMIT JIAMIIAMIT HA3BIBAKTC A JEOMIHE (LIeHTHBIE JIAMIIBI, JARIIEe
JTEIHHOBOJHOE 0 VBT (i101eToR oe IEayeHIe. hMak cHnvyM H3 Ty e HIA
IPHTEMHOII JTAMITLI COOTEETCTBYeT JTIHHe BOMHBI 31 SMMK, A [epHoI-

10,5107 cexc OnpeJe mITE CKOp 0CTE JAHHOL 0 37TV eHIA

O 10% kongfe
C107 knafe
®10° kngfe
C10° kenge
O s

C10® donge

175 MatepHalbHasl TOUKA COBEPIIAeT TAPMOHITIeCKHE KoTeGa s ¢ 1A cToTol

V= 5000, 1 ATy ol A=0,02 oM. OrIp eqe/IHTE MAaK CHMABHOe 3HA'e-
HIIE VCKOPEeHIA &, TOIKIH HA IIYTH 0T e Kp afHer 0 MoJIo:KeHIa 00 MoK eHIA

P ABHOE eCI1d.

@,5- 10° C‘M}"ICE
C;@ 10f c;w’cz
Qif 10° cmfcj
@100 catfe”

Qﬁ- 10° CM}"ICE

176 MaTtepHalbHASI TOMKA COBEPIIAeT TAPMOHITeCKHE KoTeSaHHIs ¢ 1A cTOTol

V= 5000 1 anirmITy goil A=0,02 o, OrIp eqel/ITE Mak CHMATBHOe HAa'de-
HIle CKOpOCTH % TOMKH HA [IVTH 0T ee KPpafHero rojIok eHig 0 [0 eHHA

P AEHOE eCI14.

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

OO00®O

177 MaTepHabHAA TOUMKA COBEPIIA ST TAPMOHITIE CKHE KoIedaH A BI0Ib 0CH
OX cneprogoM T 1 anaIrmITy 8ol Xg . 3a KaKoe Bp eMA, CUITAA 0T HadalIa

JOEIDKEHIIA, OHA [P OfiTeT paccToarie 5 = ¥, . HauampHag dasza o= /2.

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

@O000
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178 MaTepHalbHASI TOUMKA COBEPIIAeT TApMOHITIecKHe KoleGaHa BI0b 0CH

OX cneprogom T 1 anarmaTy 8o Xg . 3a KakKoe Bp eMdA, CUHTAA 0T Hadalla

JBIDKEHIIA, 0HA [P OFIeT paccToAadie S = 4 . HauambHag daza @ = 0.

@O000

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

179 MartepiarbHasi TOUMKA COBEPIIaeT TApMOHITIecKHe KoleGaHIa B0 0CH

OX cneprogoM T 1 anaIrmITy 8ol Xg . 3a KaKoe Bp eMA, CUITAA 0T HadalIa

JEIDKEHIIA, OHA [P 0f10eT paccTogHie 5 = %, /2. HauaneHas gaza @ = 7/2.

OO000@

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

180 Cormacuno kakomy 3akony HUTB arekTponamIibl HarpeBaeTcs, a MOABOASAIINE MPOBO/IA OCTAIOTCS
XOJIOOHBIMHA?

OO00®O

3aKOHY TPEX BTOPBIX
3akony Jxoymsa-Jlenna
3akoHy J>oyms-ToMcona
3akoHy boilng-Mapuorra
3akony Bunemana-®panna

181 Cuna toka, onpenensemast BeipaxxenueM I=¢/(R+r), coorBeTcTBYyeT:!

O@O00

3aTPYIHSIIOCH OTBETUTH
3aKOHY COXpPaHEHUs dIEKTPUUECKOTO 3apsiaa
3akony Kynona

3akoHy Oma

3aKOHY JJICKTPOMATHUTHO I HHITY KU

182 Yro Ha3pIBalOT BOJHOBBIM BekTOpOM?

OO0®O0

183 Ilo kakoit popmyse onpenensieTcs 3aBUCUMOCTb aMILIUTYAbI 3aTyXatomux kojeGanuii oT BpeMeHu?

COBOKYIIHOCTB IUIOCKOCTEH, MapaiiebHBIX IPpYT APYTY.
YHUCIIO0, KOTOPOE MOKA3BIBAOT KAKOE KOJMYECTBO [UIHH YKJIAABIBACTCS B OTPE30K 27.

BEKTOP 10 MOJyJIFO PaBHBIIl BOJIHOBOMY YMCILy, X HaIIpaBJICHHBIN BJI0JIb Iy4a B PACCMAaTPUBAEMOM TOUKE CPEABI.

PacCTOSAHUC MCIKAY ABYMS OKaMIIMMK TOYKAMM Cp€abl, B KOTOPBIX pa3HOCTH (1)33 KoJie0aHuii paBHa 2n
TCOMETPHUYCCKOEC TECTO TOUECK, B KOTOPBIX (1)3.33. KoJIeOaHUI IMEeT OJITHO O TOXXE 3HAYCHUEC

a(t) = a,e™
%(I) =gz

-
a(t) = a,e' "

Q) = a,
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a(t) = a,e” "

184 kakoe BrIpakeHHE COOTBETCTBYET 3HAYCHHIO aMILIUTYIbl kKuHeTnaeckoi sneprun rapmonnyecknx
konebanuii?

Emuﬁﬁ.z
2
Q
ey
2
Q

2 42
— @i A
2%
x4
Q
S Az
3 )

185 kakoe u3 HIDKECTENYIONINX SBISETCS YpaBHEHUEM cBOOOIHBIX konebanmii?

,‘\
%

F=-kx

f"\

°x dx
—420—t+a@ax=f cosat
7 ﬁdt ax=Ff,
@x cx
—+20—+ax=0

dt’ ﬁdr %

O :

ﬂd—I§+ x=0

_dp
gt

'ty .C

186 Ompenenuts nepuoxa rapmonnueckux konebanuii ¢ yactoroit 25 I'm.

1 cex
25 cex
0,04 cex
0.4 cex
0,2 cex

OO0®O0O

187 Onpenenuts yactoTy rapmonndeckux konebanuii ¢ mepuogom T=0.2 cek.

4T’y
5T
50l
20T
2T'g

OO00®0O

188 V nByx rapmonunueckux konedanuit onunakosoro Hanpasienus ¢ ammuntynamu A1=3 cm u A2=5 cm
nepuo/ibl oarHakoBel, a pasHoCTh a3 ¢=180°. OnpenenuTs aMIUITUTYy pe3yIbTupyroiero komnedanus.
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7 cMm
ScMm
3cMm
2 cm
8 cMm

O@O00

189 V nByx rapmonunueckux konebanuit onunakoBoro Hanpasienus ¢ ammntyaamMu A1=3 cm u A2=5cm
9acTOTHI OJJMHAKOBEI, a pa3HOCTH (ha3z p=060°. OnpenenuTh aMIUITUTYLy Pe3yIBTHPYIONIeTro konebanusi.

3cm
7 cMm
2 cm
8 cm

O@OO00

5cm

190 ITo kakoit dhopmyne onpenensercs nepuoa konebanuii puznyeckoro mastanka?

O d
Jao
T=2r | —
mg
© ¢
m
T =2z, |08
uf
O
£
T=2x |—
&
@®
—/
r-2g |-
mgk
h
T = 2. /mgl
191 Tlo kakoti hopmyne onpenensercs npuBeneHHas aiuuHa pusudeckoro mastaunka?
C 2
~  Arx
JE' = =
gl
O
J
S
i
O T2
E
g=5"_
4x’
@®
e
- mé
Y mf
I =
i

192 Yto Ha3LIBAIOT BOJIHOBLIM YHCJIOM?

O COBOKYIIHOCTb ILIOCKOCTEH, Iapajule/IbHbIX APYT APYTY.

@ YHUCJI0, KOTOPOEC MOKA3BIBAIOT KAKO€ KOJIMYECCTBO IJIMH YKJIAJABIBACTCA B OTPE30OK 2m.

34/119



22.12.2016

BEKTOP 110 MOAYJIIO PaBHBIH BOJIHOBOMY YHCITy, X HallpaBJICHHBIN BOJIb JIy4a B PACCMaTpUBAEMOM TOUYKE CPEJIBI.
paccTosHIE MEeXIY IBYMs OJMKANIIMMUA TOYKaAMH CPeJlbl, B KOTOPBIX Pa3HOCTH (a3 konebanuii paBHa 27

OO0

TEOMETPUYCCKOC TECTO TOYCK, B KOTOPBIX (1)3321 KOJ'Ie6aHI/II71 UMEECT OJHO O TOXKEC 3HAYCHUC
193 Yto Ha3LIBAIOT UIMHOW BOJIHEI?

COBOKYIIHOCTb IUIOCKOCTEH, MapauiebHbIX JPYT APYTY.

YHUCII0, KOTOPOE MOKA3BIBAIOT KAKOE KOIMUECTBO JUIMH YKIAABIBACTCS B OTPE30K 27.

BEKTOP IT0 MOJYJIIO PaBHBI BOJIHOBOMY YHCIIy, I HATIPaBJICHHBIH BIOJB Jy4a B pACCMAaTPHBAEMOM TOYKE CPEIIBI.
PacCTOSHIE MEXIy IBYMs ONMKaWIIeMH TOYKAMH CPEIbL, B KOTOPBIX Pa3HOCTh (a3 KajeOaHuil paBHa 21

O@OO00

TEOMETPUYCCKOC TECTO TOUYCK, B KOTOPBIX (1)2133 KoJIeOaHHUi MMeeT OJTHO O TOXKC 3HAYCHHUC.
194 CaoiicTBo 3BykoBBIX BOsH (BOMH akyctudeckoro auana3ona)

HET BEPHOTIO OTBETA
TEIUIONPOBOIHOCTh
TEKy4ecTh
HOJIIpU3ALMS

@O0O00

OTpaXEHUe

195 kakoii u3 rpaukoB COOTBETCTBYET 3aBUCMMOCTHU aMILIUTYAbI rapMoHnyeckux konebanuii ot BpemeHu?

O

T
®
A
e
T
f'\
pord

T

196 Tlo kakoii hopmyne onpenensercst uactora konedanuii B konebarenbHoM koHType ¢ akTHBHBIM
conporusienneM R, nunayktusnocteio L u emkocteio C?
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@1 =2y,

~

— 5

vV, =—¥

Q=2"'1

O 3

\_/
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~
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Iﬁ = —JPE
5

198 MarepuanbsHas Touka coBepiaeT rapmonndeckue konedanus ¢ yactorout v=25 I'i. Onpenenuts
4acTOTY U3MEHEHHUs €ro MOTEHIUaIbHON SHEePTrUH.

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

O@O00

199 MarepuanbsHas Touka coBepiaet rapmonndeckue konebanus ¢ nepuogom T=0.4 cek. Onpenenutsb
4acTOTy U3MEHEHHs ero kuHetnueckon sHEprum.

100"y
40T 1o

50T
25T
20T

O@O00O

200 Vkaxwure hopmyity, onpeaesirontyro HHAYKITHI0 MAarHUTHOTO TIOJIS.
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4 r
f'\ —_
75 gl
47 rz
® 1 Jdi
dB: —2
4zuy ¥
® oot
v—-l-
da=ptls
2

@ = IBHdS
5
M i
D=c¢c¢g,E
F=AE
o .

— =—div
ot /
" L

C 1do
E=——
D dt
Z_p%
dt
%:j@zdr
sz‘@a’r
® 4o
E=——
dt

203 Vkaxxurte BbIpakeHHE, ONIPEICIISIONMINA MAarHUTHBIN TTOTOK.

IB sin a
IBs

Bssin o
Bscosa

O@O00

IB1 cos a

204 Ha pucynke nm3o6paxena snekrpuueckas nemns. Uto mpousoiizner ¢ mammnoukamu mocie 3ambikaHus
knroua K?
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n, R
By |
1| X

OO00M®0O

JIaMIIBI HE 3aropsTCs
Cuauana 3aroputcs Jammnouka JI2, morom JI1
Crauana 3aropurcs sammnouka JI1, motom JI2

O0e TaMII0YKH 3aTOpATCS OAHOBPEMEHHO
OneKTpoHBI 1eHCTBOBATh APYT HA Apyra He OyAayT

205 MarnutHslii notok, mpoHu3bIBaroLHii 3aMkHyThIN koHTYp, n3Mensetcs o 3akony @=®o sin wt.
kakosa 3aBucumMocTs ammuiutynHoro 3HadeHus DJIC uaaykuuu ot nuknndeckoit gactorsr?

OO0®O0

HE 3aBHUCHT
JKCIIOHEHIIMaIbHAs
JIMHEHHAS
KBaJlpaTU4yHas
HEJMHEHHAas

206 kontyp c miomaaeio B 30 cM? HaXOIUTCS B OMHOPOAHOM MarHuTHoOM nose ¢ uaaykuueit 0,04 Tn. Yron
Mexay Bekropom unnykimn u Hopmasbsio k moBepxHoctu konrtypa pasen 60°. Onpenenute MarHUTHBIH
notok gepe3 kontyp. cos60°=0,5.

OO00®0O

50 mxB6
60 MxB6
45 mxB6
30 mxB6
75 MmxB6

207 kakas ¢usnyeckas Benmnunna onpenensiercs Beipaxenuem (2WL)1/2 (L- uagyktuBHocTs, W- sHEprus
MarHUTHOTO TOJIs)?

OO00®0O

AJICKTPHUYECKUAN 3apsiT
MaTHUTHBIA IOTOK
HaIpspKeHUe

CcHJIa TOKa

CONPOTUBJIICHUE

208 kakas ¢usuueckas Bennunna onpenensiercs BeipaxkenneM AD/R (R — comporusnenue karymku, AD-
M3MEHEHUE MarHUTHOTO 1oToka, mpoHu3biBaromiero karymky)?

@O0O00

CKOPOCTh U3MEHCHUS CUJIBI TOKA
WHAYKIHS MATHUTHOTO TOJIS

CHJTa TOKa

OJIC uHRyKUIMH

3apsiI, MPOTEKAIOIINIT Yepe3 KaTyIIKy

209 Yro ucnonsiyercs B kauecTBe pabouero BerecTsa B TEPMOMETPaxX COMPOTHBICHHS?

O@OO00O

JUAJIEKTPUKH
CBEPXIPOBOJIHHKH;
MeETaJulbl;
IIOJIyIPOBOJIHUKU;
CETHETODIEKTPHKH;
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210 Yto Ha3bIBaeTCs yAEIbHON TEMIOBOW MOITHOCTHIO Toka?

211 Yemy paBHO BHEIIHEE CONPOTUBICHNUE IIPU pa3pbIBe LENH?

212 Yeii ombIT cTal dkcriepuMeHTaIBHBIM J10ka3aTenbCcTBOM TOTO, UTO MOHBI B METaJIaX HE YYaCTBYIOT B
nepeHoce aekrpuyecTna?

OO00®O

OO0®0O0

OO00®0O

paboTy coBeplIaeMyo TOKOM 32 €IUHHILy BpEeMEHH

KOJIMYECTBO TEIUIOTHI, BEIIEIHIIOIIEeCs 38 SANHUITY BPEMEHH B €UHHIE 00bEeMa IIPOBOTHHKA;

BEJIMYMHY 0OPaTHOH MOIIHOCTH TOKa;

BeJIMUMHY 00paTHYIO yeIbHOMY CONPOTUBICHUIO;

KOJIMYE€CTBO TEILIOTHI, BHLIEIAIOLIEECS C €AMHULBI IUIOIAAU NOBEPXHOCTH IIPOBOAHUKA 33 €JUHHIlY BPEMEHU;

OyneT cTpeMUThCS K 3(hPEeKTHBHOMY 3HAYCHHIO
OyIeT CTPEMUTHCS K SAUHULIC

CTPEMUTCS K OECKOHEUHO CTH

OylleT CTPEMUTHCS K HYJTIO

OyIeT CTPEeMUTHCS K MUHUMAJIEHOMY 3HA4CHHIO

onbIT Papanes
ONBIT PuKkke;
ompIT [lamanekcu;

OnBIT MaHenpImrama;

onbIT ToMcOHa;

213 Cornacuo kakomy 3akoHy HUTB 31k TpOIaMIbl CHIIBHO HAarpeBaeTcs, a MOABOASIIINE TPOBOJA OCTAIOTCS
XOJIOZAHBIMU?

214 Tlo kakoii ¢popmysne BBIYUCISIETCSA YIHEPTUS MATHUTHOTO OIS ?

215 Ilo kakoit ¢popmyse Boruncisiercs uaaykrusHocts karymku?

OO0®O0

O =0 OO0 @O

4

O =@ O

Oma
Bunemana-®panna
Joxoyna-Jlenna
Jlenua

Tomcona

W=LC
= LI%2

w=i/L
W=Li2
W=CU/2

Il
= |5
5

ik
e

&
(3

il
Ln

g
m‘zm
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216 Ilo kakoii ¢popmyne Beruncisgerca 9./1.C. camounaykimu?

217 Yemy Oyner cTpeMHUTBCS BHEIIHEE CONpOoTUBIeHUE enu npu koporkom 3ameikannn?

K HYJIO
K MUHHMAaJIbHOMY 3Ha4CHUIO
K eIMHUIIEe

CTPEMHUTCS K OECKOHEUHOCTH.

OO000@

K HanbobIieMy 3(GGeKTHBHOMY 3HAYCHHUIO
218 Yto Ha3bIBaeTCs eKTpOMarHuTHON BOJIHOM?

pacrpocTpaHeHHEe B Cpelie MEXaHNUECKUX KoleOaHH.
BOJIHBI 00y CJIOBIICHHBIE IBHYKCHUEM MaTepHaJbHOM TOUKH;
MIPOAOJIBEHBIC BOJHBI B ONIPEICICHHOM HaIllPaBJICHUH;

pacrnpocTpaHeHHe B CpeJie IeKTPOMArHUTHBIX MOJIeH

O@O00O

mo0bIe TIONIepEeYHBIE BOJHEI,

219 Ilo kakoii popmyne Beruncnsiercs conporupienne karymku nHIykTMBHOCTH B 11enTu IEpeMEHHOTO Toka
kpyroBoii yactoToit ®?

O 1
R,
we
~
gc=mc
@C=mL
C 1
R, =—
ol
~
= 1B
R,::;

220 ITo kakoit ¢popmyse BbIYUCISIETCS MHTEHCUBHOCTh MArHUTHOTO N0JIst BHYTpH karymiku naayktuBHOCTH?

40119



22.12.2016

221 YtoObI mpu HEU3MEHHOM 3HAYCHUH CHUJTBI TOKa B KOHTYpe SHEPTHst MarHUTHOTO TOJIsl YMEHBIIIMIIACH B 4
pa3a, HHIYKTUBHOCTh HYXHO:

YMEHBILUTS B 8 pa3
yBeIU4uTh B 16 pa3
YBEJMYHUTH B 4 pa3a
YMEHBIIUTE B 2 pasa

@O000

YMEHBIIUTS B 4 pasa

222 Vkaxure cBA3b MeXAy BekTOpoM MarHUTHOW MHIYKIIMK 1 MHTEHCUBHOCTHIO MAarHUTHOTO TIOJIS.

5, O WO wO
[l
=
o

}

tﬁ@
$

%

E=yH

O

223 [punnun padots! kakoro ycrpoiicTBa ocHOoBaH Ha BiausiHUM 3nekTpomaruuTHOM nHaykiumn?

3JIEKTPOCKOIIa

[10JIy IPOBOAHUKOBOIO MO/
peocrara

BaKyyMHOTO A10Ja

@O0O00

TpancdopmaTopa

224 Tlo kako#t ¢opmyse onpeaessieTcs CONPOTHBICHHE LENH epeMeHHoro Toka, cocrosimeit u3
unaykrusHoctu (L) u konaencaropa (C), coelMHEHHBIX OCIEA0BATENHbHO?
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225 Tlo kakoii ¢popmyne onpezaensieTcs CONpoTHBIEHHE KOHAEHCAaTOpa B IIETIH IEPEMEHHOT0 ToKa ¢ 4acTOTOM

o?

®O

L]

5O ®O 0O 0

Lr]

226 Ilepen BeprukanbHo nocrasineHHbIM M1ockum 3epkanom crout uenosek. kak usmenurcs paccrosiue
MeXy yenoBekoM M ero u3odpaxxeHueM, eciu yenoBek yaanurcs ot miockoctu 3epkana Ha 2 m.?

OO0®O0

227 Yron
Tyqamu?

O000@

HET MPaBUILHOTO OTBETA
yBeIM4uTCSA Ha 1 M
YBEJIMYUTCS Ha 4 M

HE U3MEHUTCS

YBEIUYUTCSA HA 2 M

najJieHus CBETOBOrO Jiyda paBeH 20 rpanycos. UeMy paBeH yroi MexI1y MaJaroliuM U OTPaKEHHbBIM

40 rpanycos
10 rpamycosB
20 rpagycoB
140 rpagycoB
70 rpanycoB

228 Onruueckas cuna nuH3bI paBHa 2 autp. Yemy paBHO pokycHOE pacCTOsSHUE 3TOM JTUH3bI?

@O0O00

2M

0,5 cm

2cm

HET MPaBUJIbHOTO OTBETA
0,5Mm

229 C nomouibio coduparomeii TMH3bI OTYYHIN H300paxkeHue ceetseiics touku. YUemy paBHo ¢okycHoe
paccrostaue JuH3bI, ecnu d=0,5M, f=2m?

~
)

HET NPaBUJIBHOTO OTBETA
42/119
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OO0®O

230 ITpunekoropoM 3HaueHHUH a yIia najJieHus Jyya CBeTa Ha IPaHMIly paszelia IByX cpeJl OTHOIICHUE
CHHYCa yIJla aJieHust k cuHycy yriia mpenoMieHus paBHO n. YeMy paHO 3TO OTHOIIEHHUE MPH YBEIUYECHUU

1,5m
0,4 M
2,5Mm
0,5m

yIia najieHus B 2 paza?

@O0O00

231 kak u3MeHHUTCS yroi Mexay MaJarollluM U OTPaKEHHBIM JlydyaMH CBETa, €CJIH yrojl MajeHus

HET MPaBUJIBHOTO OTBETA
2n

n/2

\2n

n

ymenbiutTces Ha 10 pagycos ?

OO0®0O0

232 kak u3MEHUTCS OCBEIIEHHOCTh TIOBEPXHOCTH, NEepIeHANKyIIpHOH JiyuaM CBETa OT TOUYECUYHOTO
uctouHunka, Mpy yBEIIMUCHUU PACCTOSIHUS OT McTouHmnka B 2 pa3a?

OO0®O0

HET NMPaBHILHOTO OTBETA
ymenbuTcs Ha 10 rpagycoB
yMmeHbuTCcA Ha 20 rpasycoB
YMEHBIIUTCS Ha 5 TPasycoB
HE U3MEHUTCS

yBEJIMYUTCS B 2 pa3a
YMEHBIIUTCS B 2 paza
YMEHbIIUTCS B 4 pa3a
HE N3MEHUTCS
yBeIMYHUTCS B 4 pasa

233 Benuunna, oopatHas (okycHOMY pacCTOSHUIO Ha3bIBACTCS:

@O0O00

paccTosHIEeM HAMITY YIIIeTO 3PCHHUS,
JIMHEHHBIM YBEINYEHUEM JIMH3bI;
pasperaronieil CUI0M JIMH3BL;
paspemaroniei criocoOHO CTHIO JIMH3HI,
OINTUYECKOU CUIJION JIMH3BI;

234 Pazpemaromieii cnocoOHOCThIO Mukpockomna Ha3bIBaeTCS:

O@OO0O

YBEJIMYEHUIO OKYIIIpa ;

BeJIMYMHA, 00paTHast HOKYCHOMY pacCTOSHUIO;

BEJIMYHHA, 0OpaTHAs yBEJINYEHHIO MUKPOCKOTIA;

BEJIMYMHA, 0OpATHAS HAMMEHBIIIEMY Pa3peliaeMoMy PacCTOSHHIO;
YBEIMYCHUIO MUKPOCKOTIA,

235 Onruueckas cuna n3mepsiercs B:

@O0O00

cBeUax ;
MeTpax;
panmaHax;
TDKOYIISX ;
JUONTPUSIX;
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236 VpemrieHe 06beKTHEA MUKPocKOII I'g=100. & 0Ky cHO® p accToaHIe
OKYJEpa paBHO [, = 10ca, paccT oAHIIe HAFLTY YIIeT 0 SHAMEHIA @, = 25cMm.
HaitrH VB eTIT eHIe MUK OCK 0IIA.

150
100
250
200
300

OO0®0O0O

237 Onpenenuth yBenuueHue aynbl ¢ GoKycHbIM paccTosiaueM 0,125 m.

25
8
10

O000@

238 Bonokonnas ontuka ocHOBaHa Ha SIBJIEHUMU. ..

paccesHus ;
JBOMHOTO JIyY€eIpeIOMICHUS;
IIOJIHOTO BHYTPEHHOTO OTPa’KEHUS ;

dorospdekra;
MOJIPU3AIINY;

OO0®O0

239 Ilpenen pa3pemenus mukpockorna paseH. ..

IIPOM3BEICHHUIO YBEIMYEHI 00BEKTHBA Ha yBEIMICHHE OKYJIIIPa;
OTHOIIEHHIO YHCIOBOH anepTypsl K NOJOBHHE JIIMHE BOJIHBI CBETA;
OTHOIIECHHIO YUCIOBOH anepTypsl K AMHBI BOJIHBI CBETA;
OTHOIICHUIO MOJIOBUHEI IUIHBI BOJHBI CBETA K YHCIOBOH anlepType;

O@O00

MIMPOU3BCACHUIO OJIMHBI BOJIHBI, TIOKA3aTCIIA P CJIOMIICHUA CPEABI,
240 Ilpenenom paspemienus Mukpockona Ha3zbIBaeTcsl. . .

PacCTOAHNE MEXKAY NPEAMETOM U O6’I)CKTI/IBOM 5

HauMEHBIIIee PACCTOSIHUE MeXKAY (POKycaMu 0ObEKTHBA M OKYJIIpa;
BEJIMYHMHA, PABHAS HANMEHBIIIEMY PACCTOSIHUIO MKy ABYMs TOUKAMU
BeJIMYMHA, 00paTHasi HAUMEHBLIEMY PACCTOSHUIO MEXIY ABYMs TOUKaMHU

O@O0O0O

JUTMHA BOJIHBI CBETA, UCTIOJIB3y MO IS OCBEIICHHUS 00bEKTa;
241 VYeemuuenue mukpockona pasHo...

OTHOIICHUIO (JOKYCHOTO PacCTOSHUS 00BEKTHBa K (POKYCHOMY pac -
OTHOIIECHUIO IPOU3BEICHUS ONTUYECKO JUIMHBI TyOyca Ha pacCTOsSHHE
OTHOIIIEHNE PACCTOSIHUS HAIIy IIIEeTO 3peHNUS K POKYCHOMY pac-
OTHOIIICHUIO IPON3BeIeHNU (POKYCHBIX PACCTOSHHUH K IPOU3BEICHUIO

OO00®0O

OTHOIICHHUIO (DOKYCHOTO PacCTOSHUS OKYJsipa K GOKyCHOMY
242 VYeennueHneMm mMukpockora Ha3bIBaloT. . .

OTHOIIICHHE yIIa 3pEHHs, IT0]] KOTOPHIM BHIHO N300pakeHHe IpeaMeTa,
OTHOIIICHUE PACCTOSHUS OT IV1a3a /10 MPEeAMeTa K pacCTOSHHIO OT POTO-
OTHOILICHUE pa3Mepa IpeMeTa K pasMepy ero n300paxeHus;
OTHOIIIEHNE yITIa 3pEHHs, IT0]] KOTOPHIM BHIHO N300pakeHHUE peaAMeTa

O@OO00O

OTHOMICHHUC yTJIa 3p€HUA, 110 KOTOPBIM BUAHO I/I306pa)KCHI/Ie npeamera,
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243 VYBenuuyeHHE JIyIbl PaBHO. ..

OTHOIICHUIO PACCTOSHUA HAMITYYIICTO 3pE€HUA K paCCTOSAHUIO OT I71a3a 10 NIpeaAMETA ;
OTHOIICHUIO PACCTOSAHUA OT IJ1a3a 10 MPEAMETA K PACCTOSTHUIO HAWTYYIIECTO 3pCHUA |
OTHOIICHUIO PACCTOSAHUSA OT IJIa3a 40 MPCAMETA K (I)OKYCHOMY pac CTOSAHHIO JIyIIbI;
OTHOIICHHUIO PACCTOSHUA HAWITYYIICTO 3pEHUA, K (bOKYCHOMy PAacCTOAHUIO JIYIIbI;

O@OO00O

OTHOIMICHUIO (JOKYyCHOTO PACCTOSHHMS JIy bl K PACCTOSIHUIO HAWITYYIIETO 3P CHHUS;
244 YBenuueHUEM JIyIbl HA3bIBAIOT.

OTHOUICHUE yIIa 3pEHUs, IO KOTOPBIM BUAHO M300pakeHrE IpeMeTa,
OTHOILIEHUE PACCTOSIHUS OT 00BEAMHEHHOH Y3JI0BOM TOUKH IJ1a3a 710
OTHOIIIEHUE pa3Mepa MpeIMeTa K pasMepy ero u300pakeHus,
OTHOUICHHUE yIJIa 3pEHUs, MO KOTOPBIM BUAHO M300pakeHne mpeameTa

OO00®0O

OTHOLIICHUEC yIJla 3p€HHs, IO KOTOPBIM BUAHO n3o6pa>1<e}me npeamera,

245 kakoit cumbl cBeta (B cpeiHeM) JOIDKHBI IPUMEHSTHCS JTAMITBI JJ1s1 OCBELICHHUS IIEHTPAJIbHBIX YITHII,
€CJI HOpMa OCBEIIIEHHOCTH B 3TOM ciTydae coctasiser 15 nk; Beicora cTonboB 4m?

320 cB;
280 cB;
240 cs;
250 cB;
300 cs;

OO0®0O0

246 CBeua HAXOIUTCS Ha pacCTosSHUU 12¢cM OT ToHKO# cobuparomeit JuH3bI ¢ PokycHBIM paccTosiHueM 10
cM. Ha kakowm paccTossHumM OT TMH3BI Oy/IeT HaXOAUTCS N300paxeHue?

1,5Mm;
60 cm;
40 cm;
20 cwMm;
1,2 ™m;

OO00M®0O

247 xpomarnueckas aGeppanust o0yciioBlIeHa TEM, YTO. ..

JAJIMHBI BOJIH, COOTBECTCTBYIOIIHUC KPACHOMY CBETY, CUJIbHO IMOITIOIAKOTCS
yacTh 0€JI0ro cBeTa nmormomacTCs BECCTBOM JIMH3BI,

TOKa3aTeJib MPEJIOMIICHU BCIICCTBA JIMH3bI HE 3aBUCUT OT AJIMHBI BOJHBI CBETA;
TIOKa3aTeIib P ECJIOMIICHU BEIICCTBA JIMH3bI 3aBUCUT OT JIJIMHBI BOJIHEI CBETA,

O@O00

AJIMHBI BOJIH, COOTBECTCTBYOIIHUC CUHEMY CBCTY, CUJIbHO MMOTJIOMIAOTCA BEIICCTBOM JIMH3bI;
248 Cdepuueckas aGeppariust TuH3 00yclIOBlI€HA TEM, YTO...

nepupepuIecKie JIydHd MOJHOCTHIO MOTIOIAIOTCS BEIeCTBOM JIMH3BL;
HEHTpaJbHBIE JIyIH IPEJTOMIIIIOTCS CHIIbHEE, YeM ITepudeprdecKue;
LIEHTPAJIBHBIE JIyYH OTPa)XKaloTCs U HE MPOXOJAT YEPE3 JIUH3Y;
nepudeprudeckue Jyyu NpeJoMISIIOTCS CUJIbHEE, YeM LIEHTPaJIbHbIE;

O@OO00O

nepudeprIecKie JIydn OTPaKaloTCs U He MIPOXOAST Yepes JIMH3Y;
249 Ornomenue ckopoctu cera B Bakyyme k ckopoctu cBeta B cpezie Ha3bIBaeTCs:

IoKa3aTeJieM P eJOMICHHUS 3TOU CPElIbl

a0 COMOTHBIM MOKa3aTeNIeM IIPEJIOMIICHUS TOH Cpebl
MOKa3aTeNeM NP ENOMIICHUS

OTHOCHUTEJILHBIM IT0OKA3aTEJIEM P SJIOMIICHUS

OO00®0O

a0COIIOTHBIM IOKa3aTeseM peJIOMJICHUA
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250 3akonsl pacrpocTpaHeHus CBETa B MPO3pavHbIX Cpeax Ha OCHOBE mpezacTasieHuii o ceete kak o

COBOKYITHOCTH CBETOBBIX JIy4ei U3y4alOT B ......

OO00®0O

¢du3nke

Te€OMETPHUYECKOM OTITHKE
BOJIHOBOM OITHKE

OTITHKE

TEOPHUH OTHOCHUTEIILHOCTH

251 3akon Cuenmyca onpezaensercs GopMyioi:

O

~
)
~
%

E=mc
b.sing=2m+1) A/2
1/d +1/=1/F

@luu’sinﬁ: 311y

O

252 HpI/I nepexoaa CBETa U3 MCHEC TUIOTHOM Cpcanl B Oonee IIOTHYIO, €T0 IJIMHA BOJIHBI HAXOAUTCH I10

dbopmyre:

OO000@

a=arcsin(n2/nl)

A0=A/n
A=n2/ A0
2=210/n
A=m-1)/2

253 MakcumanbHoe YBCJIMYCHHUC, 1aBACMOC ontuyeckum MI/IprCkOHOM, HC MOXCT NPCBbIIIATh, IPUMCPHO:

OO0®0O0

254 Tlpu npoxoxkaeHnu cBeta yepes miockonapamiensuyto crekisiHayo miacTuaky

OO0®O0

YBEIMYEHUE MUKPOCKOIIA HEOTPAaHUUEHHO
20000

2000

200

200000

IIPOUCXOUT MOJIHOE OTPaKeHHE CBETa Ha MIEPBON rpaHuIe

JIyd He MEHSET HalPaBJICHHUS CBOE IEPBOHAYATIFHOTO PACIPOCTPaHEHUS
Jlyd CMEI[aeTcsl apajuiesIbHO caMoMy, cebe

MIPOUCXOIUT MOJHOE MOTIOIEHHE CBETOBON SHEPTH CTEKIOM

Jyd MEHSET HalpaBICHUE PAaCIPOCTPAHCHUS

255 Beimyknoe 3epkarno co3naer....... H300pakeHne

@O0O00

[IEPEBEPHYTOE, MHUMOE, CHMMETPUYHOE
IpsIMO€, MHUMOE, YBEIIMYEHHOE
HEPEBEPHYTOE, MHUMOE, yMEHBIICHHOE
IpsIMOE, 1eHCTBUTEIBHOE, YBEJIMUEHHOE
IIPsIMOE, MHUMOE, YMEHBIIEHHOE

256 Ilnockoe 3epkano co3naer ....... N3o0paxkenue

OO00M®O

[IEPEBEPHYTOE, MHUMOE, yMEHBILICHHOE
IIPsIMO€, MHUMO€, CHMMETPHYHOE
NIEPEBEPHYTOE, MHUMOE, CHMMETPUYHOE
IpsIMOE, 1eHCTBUTEIBHOE, YBEIIMUEHHOE
IpsIMOE, 1eHCTBUTEIBHOE, CHMMETPUUECKUE

257 C naumenblIeit ckopoCThIO CBET paCIIPOCTPAHSIETCS B :
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CTEKIIC
anmMase
BO3yXE

BaKyyMme
BOJIE

OO00®0O

258 IlepBoe n3mepenue ckopoctu cBera B APYrUX cpeax OCYIIECTBUI:

lanmmneii
Pemep
dyxo
®duszo

OO0®O0

Mayxkencox

259 U3 npennoxeHHbIX GOpMYIHPOBOK BHIOEpUTE MPABUIBHYIO:

O

OTHOIIEHHE CHHYCOB YIVIOB MaJIeHUs U MPEIOMICHHs €CTh BEIMUYMHA OTHOCUTEIbHAS, paBHasl aOCOTIOTHOMY
[IOKa3aTeJo NPEJOMICHHUS JaHHBIX CPeJL

OTHOILEHHE CUHYCHOIO YIVIOB [1aJ€HUs U NPEIOMICHHUS €CTh BEJIMYUHA [10CTOSIHHAS, PABHASL OTHO CUTEJIbHOMY
[IOKa3aTeJo NPEIOMICHHUS JaHHBIX CPEJ.

OTHOIIIEHNE CHHYCOB YIVIOB MaJeHUs U MPEIOMICHHUS €CTh BeIMUMHA OCTOSHHAS, PaBHAs aOCOMOTHOMY MOKa3aTelto
IIPEJIOMJICHUS Cpel

OTHOIIEHNE CHHYCOB YTOJI aJCHUS U MIPEJIOMIICHUS €CTh BEJMYHHA, PaBHAs aOCOMOTHOMY MOKA3aTeo
IIPEJIOMJIEHUS JaHHBIX CPEll.

OTHOILEHUE CUHYCOB YIIIOB IaICHUS U IPEJIOMJICHUS €CTh BEJIMUHMHA II0CTOSHHAs, PaBHAsl OTHOCUTEILHOMY
IIOKa3aTellto MPEIOMICHUS Cpel.

C

O O O

260 Yron mazeHust paBeH yrily OTpaxeHus. ITo.....

3aKOH TpeX BTOPBIX
NIEepBbII 3aKOH MPEJIOMIICHUS
BTOPOH 3aKOH OTpa)KCHUs
TIEPBEII 3aKOH OTPaXKCHUS

OO0®O0

BTOpOﬁ 3aKOH IIPECJIOMIICHHUSA
261 Ykaxure mexannyeckyro skBUBaseHT cBeTa

0,16 Bt/mm
4,12 JIx/xan
0,24 xan/Ix
0,0016 Bt/mm
0,016 Br/mm

O@O00

262 YkaxuTte eIUHUILy U3MEpPEHUs ONITUYECKOM CUITbI TUH3BI?

Tecna
HeroTon
T'enpu
JUOTITPHS
Awmnep

O@OO00O

263 Tlo kakoii popmyne onpenensercst abCOMIOTHBIN moka3aTenb MpeToOMIICHUS CPebl?

M= .
Ok

)

~ o
n=,l—
“

=0

C
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Ll By

() =

i
=

264 Caet mepexonut u3 cpesl ¢ nokasareneM npenomieHus n>1 B Bo3ayx. [1o kakoit ¢popmyrme
OTPEIENSIeTCS MPEACIbHBINA YTOJI MOJTHOTO OTPAXKESHUS?

O 2
el &y = H
Gy =fn
~

L T = H
@ o =1in

f'\

265 Ilpu BeimonHenuu kakoro ycioBus, coOuparomiast JMH3a JaeT MHUMOE H300paxeHue?

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

O@O00

266 Ilo kakoii popmyrne onpenensercs: CBETOBOM MoTok?
(dw -mi?yyin do sahli :7thd™n  t midd™ind? kec¥n sia enerjisi, & L2 -cisim
bucag dir).

Co=dg dt
%_d_w

dC)
Ch = dw - dt
?@—d_w

dt
Ch=dw-dQ

267 Ecm n, > 1, {0, >1), To o kakoll opmyne onpefendeTca nIpef el HEE YOI DOTHODO
EHYTPEHHET D OTPAKEHHAT

~
oAl CED =1lq
@ I'lz
s Qi = —=
S
N2 g =1
~
—/ ﬂz
tgcip =—
y
C 1
Sth Oy = —
ny

268 kak usMeHsieTcs AyiMHA BOJTHBI CBETA IIPU MTPOXOXKICHUHU CBETa U3 Bo3ayxa B crekio (n =1,5)
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O@O00

269 kak n3MeHsieTcst yacToTa CBeTa IMpU MPOXOXKAESHUU CBETOBOTO Jy4a U3 Bo3ayxa B crekio (n =1,5)?

O@OO00

270 Ha ocHoBanuu prcynka onpeaenure CyMMy yIJIOB [aJ€HUS U OTPasKEHUS.

yMeHbIIaeTcs B 2,25 pasza
HE U3MEHSCTCS
yBenuuuBaercs B 1,5 pasa
yMeHbInaeTcs B 1,5 pasza
yBenuuuBaeTcs B 2,25 pasza

yMeHblaeTces B 2,25 pasza
yMeHbInaeTcs B 1,5 pasa
yBenuuuBaer B 1,5 paza

HE N3MEHSACTCS
yBenu4yuBaeTcs B 2,25 pasa

40°

O-:-
O:]-:-
On

Ol

Q-:n

271 OnpegenuTe GUHHY BOJHLI CEETA B CTEKIO, ECJIH 0HA B BaKyyMe pasHa 7+ 10 7w  (n

=1,5)

Caz 1™

s

in

Cuaz ™

272 kakas BennuuHa xapakrepuzyer onTuueckyro IIOTHOCTb Cpesbl?

O@O00O

BA3KOCTH CPCIbI

MarouTHas IpOHUIAEMOCTb CPCAbl
AUDJICKTpUYCCKasd MPOHUIAEMOCTDb CPEAbI
TOKa3aTeib MPEJIOMIICHUS CPEABL
TIOKa3aTCJib BHYTPEHHETO TPEHUA CPEABL

273 Tlpu kakux ycnoBusix Bo3HUKAET IMOTHOE BHYTPEHHEE OTpaKeHHE CBeTa?

O@O0O O

Caer JOJDKCH NMEPEXOAUTH U3 ONITUICCKHU MCHEEC IUIOTHOM CpCabl B Oosee IJIOTHYIO U YTIOJ [MIaACHUA paBCH

MpeaeTbHOMY YTIIy.

CBeT J0JDKEH NMEePEeXOAUTh U3 ONITUYECKU MEHEee IIOTHOH cpeasl B 6oiee MIOTHY IO
CBeT JOJDKEH MepeXOoaUTh U3 ONITUYECKU O0Jiee TNIOTHOH Cpebl B MeHee ITIOTHY IO
CBeT JOJDKEH MEePEXOIUTh U3 ONTHYIECKU 00JIee TNIOTHOM Cpebl B MEHEe IIOTHYFO
CBeT J0JDKEH NMEePEeXOaUTh U3 ONTUYECKU MEHEee IIOTHOH cpeasl B 6oJiee MIOTHY IO
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274 Ykaxure equHUIly u3mepeHus cuibl cBeta B CH.

1 oo

1 JTroxe
1JIm

1 kn

1 HUT

O@OO00O

275 Ykaxure npeamet poTtomeTpun

H3ydaeT KOPIMYCKYIAPHYIO IPUPOIY CBETa
H3y4aeT TOJBKO YHEPIETUUCCKUAC BEIUYHHBI

H3ydaeT B3aNMOJCHCTBIE CBETA C BEIIECTBOM

H3ydaeT CBETOBYIO YHEPTHIO ONITHIECCKOTO JHAIa30Ha U CBA3aHHEIC C HEll BEIMYNHBI

OO00®0O

n3yvacT BOJHOBYIO IPHUPOAY CBETA
276 Ykaxure nmpupojy cBeTa.

SIBJIIETCSI HU BOJIHOM, HU KOPITY CKYJIOH
TOJIbKO BOJIHOBas MMPUPOAA

TOJIBKO KOPITY CKyJIIpHAs IPUPOAA
KOPIIy CKYJIIDHO —BOJIHOBas

O@OO00

MPEACTABIIET COOO0M MPOOJILHYO BOJHY
277 Yemy paBna ckopocth cBeTa B Bakyyme?

10 mfcex

O

107 wfcex

O

108 1fcex

O

105 wfcew

O @

10° mfcex

278 Vkaxure equHuIily namepeHus: ceetumoctu B CH.

ot
Kn
JIm
JIroke

O@OO00O

HHUT
279 Jlns yero npennazHaydeH Gotomerp?

YCTPOWCTBO JJISA Oy Y eHUsI HHTEP (hepeHINOHHO I Kap THHBI
YCTPONCTBO AT ONpeeICHHS OCBEIIEHHOCTH

YCTPOWCTBO IS U3MEPEHNS JTMHEI BOJIHBI

JUTSL CPaBHEHUSI CHJIBI CBETa Pa3IMYHBIX HCTOYHHKOB CBETA

O@OO00

YCTPOMCTBO JJIsl UBMEPEHNUS AJIMHBI BOJHBI
280 Ykaxure dhopMymy , OPEIeNSIFOIIYI0 CBETOBOM oTok

E=(J/R)cosp
O =4nJ

do =JdQ

@ =dw/dt
R=d®/dS

O@O00
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281 Vkaxure hopmyiny , ONpeAeISIONIYIO CHITy CBETA.
')
I
e
OF i

d&

) W@ L:O
t’“"'%|% |

282 Ilo kakoii ¢popmyse onpenensercss OCBEIIEHHOCTh?

O =nB
E=4nJ
dE =JdQ
E=d®/dS
R =d®/dS

O@O00

283 Vkaxure eqUHHILY U3MEPEHHUsI OCBELUICHHOCTH B cucteme CH.

JTAOTITPUS
HUT
KaHJena
JTIOKC

¢or

O@OO00

284 Enununeii usmepenus, kakoit Benuuunsl sBisercs 1 HUT?

CBCTUMOCTH
APKOCTH

CHJIa CBETa
OCBEIIEHHOCTh
CBETOBOM ITOTOK

OO00®O

285 Tlo kakoii popmyre onpeaensercs: mpeaeabHbIN YT MOJTHOTO BHYTPEHHETO OTPasKeHUS?
Ci= ram
Cun=1/m
Cu=1/m
@i = na'ny

Om. = nrtnl

286 kakoii yron Ha3bIBaeTCs YIIOM IIaIeHUs CBETOBOIO Jiy4a?

yroJi, MEXAy nagarolluM 1 OTPpaXCHHBIM JIy4YaMU

YTOJ, MEXKAY OTPaX€HHLIM JIy4YOM U HOPMAJIbIO K TIOBEPXHOCTU NAACHUA JIydya

YroJi, MEXKIY MPEJIOMICHHBIM JIYy9Y0M U HOPMAJIbIO, BOCCTaHOBIICHHOM K TIOBEPXHOCTH
YroJ, MeXXAy nagaromum Jiy4oM U HOpMaJiblo, BOCCTaHOBJIICHHOU K MOBCPXHOCTH

O@O00

yIOJI, MEKAY NafaroUUM U IPEJOMICHHBIM Iy YaMH

287 kakoit yros Ha3bIBaeTCsl YIJIOM MPEIOMIICHUS?
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288 Ilpu kakom cooTHomIeHnN nokasareneit nperoMaeHus IPEIOMICHHBIN JIyd OTXOIUT OT HOpMau?

289 Ilo kakoit hopmyne onpenensercs koaddunment nuuerinoro ysenuuenus: mukpockona?

291 Vkaxwure dhopmynsl Torkoit coOuparomeit TMH3bI, Ha cliy4dait kormia oHa JaeT NelCTBUTEIBHOE

O@O00

O =l
Crm
O

Om

Cm=1

F_F

il
F.1

I

Fak
g;: 5. &

Fa-!l d Fa.‘;
F_1

Kl

P
]
H
% 1

T F
®
= btaa L
F 1 2
P

d

YTOJI, MEXKAY NaJaroliuM U OTPaKCHHBIM JIy YaMH.

yIOJI, MEKAY OTPA’KEHHBIM JIy4OM U HOPMAJIbIO K [IOBEPXHOCTH IaJACHUS JIyda

YIOJI, MEXY NaJal0LUM U IPEJIOMICHHBIM Iy YaMHU.

YIOJI, MEXIY NPENTOMIIEHHBIM JIy4OM U HOPMaJIbHO, BOCCTAHOBJICHHBIHN K IIPEJOMIIIIOLIMN TOBEPXHOCTH
yIOJI, MEKAY NaAalolUM U IPEJOMICHHBIM Iy YaMH

u3zo0paxenue. (F -¢pokycHoe paccTosiHre A1H3bI, d - pacCTOSHUE OT JIMH3BI 10 IIpeaMeTa , f - paccTosHUE OT
JIMH3BI 10 U300pAKEHUS).

I
(=N
_|_
h

+

| =

) 1@ | O
B —
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S_1.1
d f
@)
_f_d-i-f
O=d-f

292 Tlo kakotii ¢hopmyne onpenensiercs ontudeckas cuia coOuparomien THH3b1?

~
o/

(CROINLO)

d/f

i
d

Q.

d
d

F+d

293 Ilo kakoii ¢hopmyne onpenensiercs ontuueckas cuiia paccenBaroieit JIMH3bI?

QO

L Ak

NOEMIO S

()
| —

294 Tlokasarens peIOMIICHHS BEIIECTBA U3MEPSETCA B ...

OO000@

+
>

SIBJIIETCS Oe3pa3MepHOI BeMMINHOM
C

I'n

M/c

M

295 Cuna ceta B CU uzmepsiercs B :

OO00M®0O

296 Ckop

OO0®O0

aMmepax
KaHJelax
JIFOKCAx
JIFOMEHAX
cTub0ax

OCTb CBC€TA UBMCPACTCA B .....

9TO 3aBHCHT OT CPEJIbl paclpacTpaHHEHHS
Kr/c

m/c

M

CBE€TOBBIX Irogax
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297 Ilo kakoii popmyse onpeaensercss OTHOCUTEIbHBIN nokazares IPEeIOMICHHUS CPEIbI?

A—
/=y My

C=u, i
~
o=

C=rega

@:nzml

298 Ilo kakotii ¢hopmysie onpenensieTcs JUIMHA BOJIHBI B cpeie ¢ moka3aTreneM npeIoMyIeHHs n ?

C=2

C= 4, i 0
=y
@=4,in
Q:/'i'.u-?z

299 Vkaxure equHUIly u3MepeHHs nokaszaresns mpeoMiIeHUs Cpebl?

KM
1/metp
1/cex

Oe3pa3MepHasl BeJIMUHHA

O@OO0O

cex/M

300 CaetoBoii 1yu nepexoauT U3 cpelibl ¢ rmokasarenem npesomiieHus paBHbIM 1,6 Bo BTopyto cpeny. [Ipu
kakowm 3nauenuen nokaszaresst mpeOMIIEHHs BTOPO# Cpeibl Oy/ieT HaOII0AaThCs ITOJTHOE BHYTPEHHEE
OTpakeHue cBera?

1.8
2

1,9
1,5
1,7

O@O00O

301 kakoe ycTpoMCTBO UCTIONB3YETCS JIs M3MEPECHHSI CBETUMOCTH TTOBEPXHOCTH?

¢doromeTp
JI03UMETP
pedpakToMeTp
JFOKCMETP

O@OO00O

MHKPOCKOTI

302 YkaxuTe MpUHIUN IEHCTBUS CBETOIPOBOJIOB.

)

\_/ HOITIOIICHHUEC CBETa
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IupaKnus ceeta
uHTepPepeHIus cBeTa
MOJIHO€ BHYTPEHHEE OTPAKEHUH CBETa

O®@OO

noJsipru3anus CBETa
303 Ykaxxute 6e3pa3MepHYyIO BEJINUHHY.

nepuo 1upakMOHHON pemIeTKN
(OKyCHOE pacCTOSHHE JIMH3BI
Pa3HOCTbh X012 JIyueit

YBEIIMYCHHE JIMH3bI

O@O00

OIITHYCCKas CUja JIMH3bI
304 Jlyu cBeta nmpoxoauT u3 cpensl ¢ nokazarenem npenomiienus nl =3 B cpexy n2 =2. Ilo kakoit hopmyie
OIIPEICIISCTCS MPEEIIbHBIA YroJ MOJTHOTO BHYTPEHHETO OTPaKEHHS?

~

—/

St & =

O

o
=
|
pal = o rol e wal— o]

(

B
£
|

305 VYron Mexy maJaroluM U OTpaKeHHbIM JTydamu cocTasisieT 30 rpaaycoB . Haiftu yron orpaxkenus,
€CJI yroJ najeHus yBearuuuBaercs Ha 15 rpagycos ?

90 rpagycos
45 rpagycos
15 rpagycos
30 rpagycoB

O@O00

60 rpagycos
306 kakoe ycTpoiCTBO MO3BOJISIET U3MEPUTH MOKa3aTesb MpeJoMIIeHUs Cpeabl?

TEJECKOTI
pedpakromeTp
JFOKCMETP
doTomeTp

OO00M®0O

A03UMETP

307 HaiiTu BpeMs MPOXO0XKIEHHUS] CBETOM PAaCCTOSIHUS PaBHBIM 3 M B CpeZie ¢ mokasaresieM NpeoMIeHHs
paBHBIM 27

30necex
10ncex
Snecex
20necex

O@OO00

15necek

308 JIy4 cEeTa mamacT Ha MpaHHLY pasgela JEVE cpel. B nepeoil cpele ONHHA BONHE CEETA

7 %
paeHa 3,2- 10w, aEoETopof & - 107 m HafTh oTHOCHTEM: HEH DoKasaTel:
[P el MIEHHA BTORod CPEEL
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1,6
5

2,5
0.4
0.8

O@O00

309 VYrinom npenomiieHHsI Ha3bIBAETCA :

HET MPaBIILHOTO OTBETA
YTOJI MEXY NMPEIOMICHHBIM JIy4OM U TpaHULIel MOBEPXHOCTH paszesa cpes

YTOJI MEXY NMPEJOMICHHBIM JIy4OM U MEePIIEHANKYISIPOM, BOCCTAHOBICHHBIM B TOUKY MaJCHUS Iyda
YTOJI MKy TaJaroIiM JIy4OM U TIePICHIUKYISIPOM, BOCCTAHOBICHHBIM B TOUKY ITaJICHHS JIyda.

OO0®O0

YTOJ MEXTY MaJal0IIUM JIy4OM U TpaHUIIeH pasena IByX cpel
310 LiBeToBOE 3peHME OCYIIECTBISAETCS:

CETUaTKOH I1a3a
3pUTENILHBIM HEPBOM
MMaJIOYKaMHU

KOJIO OYKAMH

O@O00O

COCyIUCTOM 000T0UKOH
311 BriGepure pa3mMepHOCTh YaCTOTHI CBETA, BhIpaxeHHyIo B CH.

lcem2

1 pag.m2/c
1 xknm/c2
lc

@OO000

312 Pazpermaromniasi criocoOHOCTB TJ1a3a ONPEEIIseTCs B:

JHOITPUSIX
paanaHax
rpanycax
CeKyHJaxX

OO00M®O

MeTpax

313 Ha rpanurne pasgena anmas (nl =2,5) crekio ( n2=1,5) npoucxout noiHoe BHYTPEHHEE OTPaKEHHE
cBeTa. UeMy paBeH CHHYC MPEAETBLHOTO yriia?

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

O@O00

314 dokycHoe paccrosiHue TMH3BI paBHO F , a paccrosiHue oT nuH3HI 10 npenmeta paBHo d . kakoe
n300paxeHue OyaeT naBath nMuH3a, eciu d>2F ?

NefCTBUTENBHOE, B pa3Mep MpeIMeTa.
NeHCTBUTENBHOE, YBEINICHHOE
MHHMOE, YBEJIMYCHHO
NEHCTBUTEILHOE , yMEHBIIICHHO S

O@O00

MHHUMOC€, YMCHBIICHHOC

315 Jlyu cBera mpoxoaut u3 cpenbl ¢ mokasarenem mpenomienus nl =2.5 B cpeny ¢ n2 =2. kak uamenurcs
npu 3ToM ckopocTs cBeTa?
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yBEIMYUBAETCS B 5 pasa
yMeHbIIaeTcs B 2,5 pasza
yMeHbIaercs B 1,25 pasa
yBenuuuBaeTcs B 1,25 pasa

O@O00

yBEIIMYUBACTCS B 2 pa3a

316 Ykaxute ¢popmynbl ToHKOM coOuparomeii JTMH3bI, Ha coydait korma oHa aeT nelcTBUTENbHOS

nzoopaxenue. (F -pokycHoe paccrossaue muH3bI, d - paccTOsHUE OT JIMH3EI JI0 MpeMeTa , f- paccTossHUE OT

JIUH3BI 710 U300PaKCHHMS ).

~
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= =d+f
F

® 1 1
iy st 3
F d f
o
d f
@
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C=d-f

317 Ecnu B Touke n3obpakenus nepecekarorcs mpopomkenus Jiyuei, a He caMu Jiy4u mmydka, To
n300paxeHue:

epeBepHyTOE
CHMMETPHYHOE
yBEIMYEHHOE
mpsiMoe
MHHMOE

@O0O00

318 IIpo3pauHoe Teslo, OrpaHUUYEHHOE C JIByX CTOPOH KpUBOIMHEHHON OBEPXHOCTHIO HA3bIBACTCS:

ceponnom

JIMH301

BBIITY KITBIM 3€PKaJIOM
BOTHYTOM 3€pPKaJioM

OO00M®0O

napaboouI0M
319 Touka nepeceuenus dpokanpHol IockocTu ¢ TIaBHOM onTUdeckoit 0Cbi0 Ha3bIBAETCA:

DJIABHBIM ONITHYECKUM IIEHTPOM
JBOWHBIM (POKyCOM

LIEHTPOM KPUBOJIMHEHHOW MOBEPXHOCTH
doxycom

m000YHEIM (POKyCcOM

O@OO00O

320 Ontuueckue npubopsI, MpeaHa3HAYCHHBIC IS TIOTYyYeHUs Ha SkpaHe NeUCTBUTEIIBHBIX YBEIIMUEHHBIX
n300pakeHnit 00bekTOB Ha3bIBAETCA :

($oTOyBENMMUUTEIIMH

PO EKIIMOHHBIMH arnapaTamMu
SMHUPOEKTOPAMH
JTHANpPOEKTOPaMU

OO00®O

KOI 0 CKOITaMHu

321 VYron nosHOro BHyTpeHHEro oTpaxeHus cBera B CU uzmepsiercs B:
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CHHYyCax yIia
CeKyH[aX
panuaHax
rpagycax
MHHYTaX

OO0®0O0

322 Yrto nmpumeHsieTcs 3a €AMHUILY JUTMHBI CBETOBOM BoJIHBI B CH, eciii BoJIHa pacrpocTpaHsieTcs B Boze?

1 JIx
1T
1M
1 m/c

OO0®O0

1 T'mrec

323 3a kakoe npumMepHO BpeMs CBET MOXKET POTH paccTosiHue oT 3emin 1o Comnila, pasHoe 150 000 000
km?

=1200 c
O1103.107
=0

=0,5¢

=8,3 MuH

@O0 OO

324 Ha kakoe BpeMs CBET MOXKET MPONTH paccTosiHue ot 3emin 1o Jlynsl, pasHoe 400 000 km?

@ =13c¢
Q3.107%
O =02
O =1200¢
O =05¢

325 kakoe BrIpaxkeHUE ONpeaesieT MPeAeTbHBIA YOI MOJTHOTO OTPAKEHHUS VIS JIyda CBETa , HAYIIETO U3
cpenbl ¢ abcomoTHRIM nokazarenem npeiaomiaeHus nl?

O Cpenr OTBETOB HET NMPAaBHIEHOTO

~

@) 1
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#

~
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326 kakoe U3 mepeunCIeHHBIX YCIOBUI HE SIBISIETCS 00s3aTeIbHBIMU JUTS HAOIOICHNS SIBICHUS
uHTEepEepeHIH BOJIH OT ABYX nctounukoB? 1.0nunakosas yacrora .IlocTosiHHas BO BpeMEeHHU pa3HOCTH (a3
kone6anuii 3.0quHakoBas ammuTyna

2u3l
Tonbko 2
Tonbko 3
Tomsko 1
lu2

OO0®O0

327 kakue u3 nepeuncieHHbIX YCIOBUN SBISIOTCS 00s13aTeIbHBIMU U1 HAOMIOACHUS SIBICHUS
uHTEepEPEHINH BOJH OT ABYX ncTouHnkoB? 1.omnHakoBas yactora 2.IlocTosiHHAst BO BpeMEHU Pa3HOCTb
¢a3 konebannii 3.0nuHakoBas ammnTyaa
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1,2u3
1u2

TOJIbKO 1
Tonbko 2

OO00®0O

Tonbko 3

328 kakoe n3o0paxenue naet cobuparomias aun3a ¢ pokycHeiM paccrossaueM F, eciin mpeaMeT HaxoauTes
OT Hee Ha paccrosiHum F/2?

N3o0pakeHus HET
JlelicTBUTENIbHOE, yMEHBIIEHHOE
JlelicTBUTENIBHOE, YBEIMUECHHOE
MHuMoe, yBeIMYEHHOE

O@O0O00

MHI/IMOC, YMCHBIICHHOC

329 Paccrosinue Hamnyduiero 3penus yenoseka 40 cm. Ha kakom paccrosaum ot 3epkana emy Hy)HO
HAXOJUTCS JUTS TOTO, 9YTOOBI JIydIlle pACCMOTPETh CBOE M300paxkeHHe B 3epkase?

Kax MoxHO OJrKe.
40 cm
10 cm
80 cm.
20 cm.

@O0O00

330 Yron najenus nyya cBeTa Ha 3epkaibHylo oBepXxHOCTh paBeH 70 rpagycos. kakoB yron mexmy
OTPa)KEHHBIM JIy4OM H 3epkaibHOI MOBEPXHOCTHIO?

90 rpagycoB
20 rpagycoB
70 rpagycoB
80 rpanycos

OO00M®0O

40 rpagycoB

331 IIpenMeT HaXOAUTCS HA PACCTOSHUM 2 M OT coOuparolieit JinH3bl ¢ pokycHbiM paccTossHreM | M . Ha
kakoM paccTosiHHM OT JIMH3BI HAXOAUTCS U300pakeHue npeamera?

N3o0paxkeHus HET
1,5Mm

0,5m

Im

2M

@O0O00

332 kakoe nzo6paxenue naet codupatromias aun3a ¢ pokycHeiM paccrossueM F,ecnu npeamer HaXoAuTcs OT
Hee Ha paccTosiHuu 3F.

N3o0paxkeHus HET

MuHHMMOE€, yMEHbBILIEHHOE
MuHnumoe, yBeIu4eHHOE
JlelicTBUTENFHOE, YBEITMUEHHOE

@O0O00

JleicTBUTENbHOE , yMEHBILIEHHOE

333 Paccrosinue Hamnyuiiero 3penus yenoBeka 50 cm.Ha kakom paccrosiHuu oT 3epkana eMy HYKHO
HAXOJUTCS JUIS TOTO, YTOOBI JIydIlle pACCMOTPETH CBOE M300paxkeHue B 3epkase?

Kax MoxHO Onrke
1M

50 cm

12,5cm

25 cm

@O0O00

59/119



22.12.2016

334 VYron maaeHus yriia cBeTa Ha BepTuKanbHYIO OBEpXHOCTh paBeH 20 rpamycoB .kakoB yrom mexmay
OTpa’kKeHHBIM JTy4YOM U 3epKabHOM MOBEPXHOCTHIO?

90 rpaxgycosB
70 rpagycoB
80 rpagycos
40 rpamycoB

OO00®O

20 rpagycoB

335 kakue uznydeHus U3 IEepPEUMCICHHBIX HUXKE 001a1at0T crmocoOHOCTRIO k nudpakimm: 1-BuuMBIi CBET;
2-paanoBonHbl, 3-peHTreHoBckue nyun; 4-undpakpaBHeie Tydn

Toimsko 1,3 w4
TOJILKO 1 1 2
1,23u4
TOJIEKO 1

OO0®0O0

TOoNBKO 1,2 1 3

336 kakue u3 mepeuncieHHbBIX HIKE sSIBICHUH 00BscHAIOTCS audpakimeit ceeta: 1-pagyknas okpacka
TOHKMX MBUIBHBIX U MaclieHbIX TieHoK; 2-konbiio HeroToHA; 3-mosiBIIeHUE CBETOBOTO MATHA IIEHTPE TEHU OT
Masoro Hempo3padHoro aucka; 4-otkiioHeHNE CBETOBBIX JIydei B 0061acTh reomeTprueckoii TeHU?

3u4
TOJIBKO 4
TOJIBKO 1
lu?2
1,234

OO000@

337 Caert kakoro nigera o0nagaet HanOOIbIINM TIOKa3aTesieM MpPeTOMIICHHS ITPH MIEPEX0/Ie U3 BO3ayXa B
crekiio

KpacHOTO
CHHETo

y BC€X OJIMHAKOBBIHI
3€JICHOIO

@O0O000

($roaeToBOTO

338 kak u3MeHHTCS UIMHA BOJHBI CBETA MPU MEepexo/ie U3 Bakyyma B IPO3paYHyO CPeay ¢ aOCOTFOTHBIM
noka3zaresnem mpejgomiieHus n =27

YBEIUYUTCS B 2 pasa

Cpely OTBETOB HET NPaBUILHOTO
M3MEHCHHE 3aBUCUT OT yTJa NaJeHUs
OCTaHETCSI HEU3MEHHOE

@O0O00

YMEHBIIUTCA B 2 pasa
339 Onruueckas cuna auH3bI paBHa 4 antp. Yemy paBHO pokycHOe paccTosiHUE 3TOM JTUH3bI?

0,25m

0,25cm

Cpeay OTBETOB HET NMPABUIILHOTO
4Mm

4cm

OO000@

340 C noMonipio coOMpaTeIbHOM JIMH3BI MOTYYHITH H300paxeHue ceatTsamieics Touku. Yemy paBHO
dokycHoe paccrosiaue auH3bL, eciau d=4cm, [=1m?

5m
Cpelly OTBETOB HET MPABHILHOTO

OO
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1,25m
0,8m
3m

O®O

341 Ilpu nekoTopoMm 3HAYEHUU a yIJia MAJCHUS JTyda CBETa Ha TPAHMITY pas3zielia IByX CpPel OTHOIICHUE
CHHYcCa yIiia maJieHus k cuHyCy yria npeaoMyeHus paBHO n .YUemMy paBHO 3TO OTHOIICHUE IIPU YMEHbBIICHUU
yIia najzieHus B 3 pasa?

\3n

Cpeay OTBETOB HET NMPABUIILHOTO.
n/3

n

3n

O@OO00

342 Ilepen BepTukanbHO MOCTaBIEHHBIM IUT0ckuM 3epkanoM Ha paccTosHuM 1M OT Hero cTout yenonek.
YeMy paBHO paccTOsIHHE MEXIY yeraoBekom u ero nzobpaxkeHueMm B 3epkane

4m

2M

cpeay OTBETOB HET NMPABUILHOTO
IMm

0,1m

OO00M®0O

343 Yemy paBHO abcomoTHOE 3HaYeHHe onTryeckoll CHiIbI paccenBaromieil InH3bI, pokycHoe paccTosHue
kotopoii paBHo 20 cm.?

20 aoTp

cpelld OTBETOB HET MPAaBHILHOTO
0,05 notp

5 poTp

O®@O00

0,2 oop

344 Tlpu nepexoze Jiyda cBeTa U3 NEPBOIl Cpeibl BO BTOPYIO yroil najeHus paseH 30 rpaaycoB , a yroua
npenomieHus: 60 rpamycos . UeMy paBeH OTHOCUTEINBHBIN 1oka3arenb mpeIoMICHHUS BTOPOU Cpebl
OTHOCUTEILHO TIEPBOIA?

V3

2

HET Hp ABHUJIBHOTO OTBETOB
V3/3

5

O@OO00

345 Jlnuna BomHBI kpacHOTO Tyya B BOJIe paBHA JJIMHE BOJIHBI 3€JIEHHOTO JIy4a B Bo3ayxe. Bona ocBemieHa
kpacubm cBetom. kakoii BeT BUIUT Tpu 3TOM cBeTe yenioBek, orkprIBaromuii riasa moj Boaoi?

3€JICHBI
KpacHbIN
JKEIITBIA
OcebIit

OO00M®O

CUHUH

346 Ha nnienke ¢oToanmapara noiaydeHO yMEHbIIEHHOE U300paXkeHus mpeamera. Ha ocHOBaHUU 3TOTO
MOKHO YTBEPKIaTh, 4TO 00beKTOB B BHJIe cOOMparomeii JIMH3bI IpH (HOoTOrpadUpOBAHUN HAXOIAUTCS OT
¢doTtorenku Ha pacCTOSTHUY.

MeHbIle POKYCHOTO
paBHOM (POKyCHOMY
B IIepBOM (hoKyce

OO000

OoJbIIe TBYX (OKYCHBIX
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® Gosbiue GOKYCHOTO, HO MEHBIIE ABYX (POKYCHBIX

347 [aiite xapakrepuctuky nzo0paskeHus, HOITy4eHHOTO coOuparomield Tonkoi T1MH30H, eciu mpeamer
HaXOJIUTCS MEXy IIaBHBIM (okycom u nBoiiHEIM (hokycom

YMEHBIIEHHOE, TIEPEBEPHYTOE, 1eHCTBUTEIHLHOE
YBEJIMYEHHOE, IPSIMOE, MHUMOE

n300pakeHHs He CYIIeCTBYEeT

YBeNMYeHHOH’, TIepeBepHyTOE, IeHCTBUTEHHOE

O@O00

HOpMaAJIbHOEC, IEPEBEPHYTOC, JIEHCTBUTEIBHOEC

348 Jlaiite xapakrepuctuky nzo0paskeHus, HOIy4eHHOTO coOuparomield Tonkoi TMH30H, eciu mpeamer
HAXOJIUTCS MEXy I1aBHOM (hokycom u ontnueckim neHTpoM.

HOPMAaJIbHOE, IEPEBEPHYTOE, IEHCTBUTEILHOE
YBEJINYEHHOE, TPSIMOE, MHUMOE
YMCEHBIIIEHHOE, MPSIMOe, MHIMOE
n300paxeHNs He CYIECTBYET

OO00M®O

YMCHBUIICHHOC, IEPEBEPHYTOC, JIEUCTBUTEIHLHOE

349 [laiite xapakrepuctuky nzobpakeHue, HoIxy4eHHOro codupatomieit Tonkoit TMH30#, eciu npeamer
HaXOIUTCS 33 IBOWHOM (pOKYCHOM pacCTOSIHHU.

HOpPMaIIbHOE, TIEPEBEPHYTOE, JEHCTBUTENBHOE
n300pakeHus! He CyLIeCTBYEeT

YMEHBILEHHOE, IPAMOE, MHUMOE
YBEIUYEHHOMU, IPSIMOE, MHUMOE

@O0O00

YMCEHBUICHHOC, IEPEBEPHYTOC, JIEUCTBUTEIHLHOE

350 [aiite xapakrepuctuky nzodpaskeHuto, MOIy4eHHOTo COOMparoLnii TOHKOM JTUH30M, ecliu peaMeT
HAXOJIUTCS B IBOWHOM (hOKYCHOM PaCCTOSTHHH.

HOPMaJIbHOE, IEPEBEPHYTOE, ACHCTBUTEIBHOC
YMEHBIICHHOE, IPSAMOE, MHIMOE
YBEJIMYEHHOH, IPSIMOE, MHUMOE
n300pakeHIs He CYIIeCTBYET

OO000@

YMCHBIICHHOC, IIEPEBCPHYTOC, JIEACTBUTEIHLHOE

351 Haiite xapakrepuctuky nzodpakeHuto, MOIy4eHHOTo COOMparouInii TOHKOM JTUH30M, ecliu mpenaMeT
HAXOIUTCS B IIaBHOM (hokycom JTHH3HI.

YMEHBILIEHHOE, IEPEBEPHYTOE, IEUCTBUTEIBHOE
YMEHBIICHHOE, IPSAMOE, MHIMOE

YBEJIMYEHHOH, IPSIMOE, MHUMOE

n300pakeHIs He CYIIeCTBYET

O@OO00

HOpMaAJIbHOC, IEPEBECPHYTOC, JIEHCTBUTENIBHOE

352 Jlaiite xapakrepuctuky n3odpakeHuro, MoJIy4eHHOTo paccenBatoieil Tonkoi T1MH30H, ecau mpeamer
HAXOIUTCS MEXly onTudeckum eHTpoM 1 riiaBHEIM (hokycom.

YBeIMYEeHHO !, IPSIMOE, MHIMOE

YMEHBILIEHHOE, IPSAMOE, MHUMOE
YMEHBIIIEHHOE, IEPEBEPHYTOE, NeHCTBUTEIBHOE
HOPMAJIbHOE, TIEPEBEPHYTOE, JEHCTBUTENBHOE

@O0O000

YMEHBIICHHOC, IPAMOC, MHUMOC

353 Maiite xapaktepuctuky n3o0paskeHuI0, MOTYYEHHOTO pacCcenBaroleil TOHKOM IMH30H, eclii TpeaMeT
HaXOJIUTCS 3a IIaBHOM (hoKycoM JTUH3BI.

62/119



22.12.2016

1300pakeHUs HE CYLIECTBYET
YBEIMYECHHOH, IPSIMOE, MHUMOE
YMEHBIIIEHHOE, IPSIMOe, MHIMOE

O®@OO

HOpPMaAJIbHOC, IEPEBCPHYTOC, JEHCTBUTEIHHOC

354 Haiite xapakrepuctuky M300pakeHHIO, TOJYYSHHOTO PACcCEUBAIOLICH JIMH30M, IPEAMET HAXOHUTCS B
raBHOM (hokyce JTHH3BI.

YBEJIMYCHHOH, MPSIMOE, MHUMOE
n300pakeHHs HEe CYIeCTBYET

YMEHBILICHHOE, IPSIMOE, MHIMOE
HOpMaJIbHOE, IEPEBEPHYTOE, 1EHCTBUTEIBHOE

OO0®O0

YMEHBILIEHHOE, IEPEBEPHYTOE, IEHUCTBUTEILHOE

355 Haiite xapakrepuctuky n300pakeHHIO, ITOJy4YEHHOTO coOMparomieii ToHKo# JTMH30M, €Cli MpeaAMeT
HaXOJIUTCS MEXy IIaBHBIM (pokycom u ontudeckum neHTpoMm.

YMEHBILIEHHOE, IEPEBEPHYTOE, AEHUCTBUTEIBHOE
HOPMAaJIbHOE, IEPEBEPHYTOE, ACHCTBUTEIBHOE
YBEJIMUEHHOH, IPSIMOE, MHUMOE

YMEHBILEHHOE, IPSAMOE, MHUMOE

OO0®O0

n300paXeHNs He CYIECTBYET

356 Kakoe BBIp azKeHHE OITp eIelIAeT pe e IbHBLT VIO [0JHOT0 0TpaKeHIA 4719 V<A CBeTa,
HIYIIeT 0 I3 cpedpbl ¢ aGCOMOTHBIM II0OKA3ATeNeM MpefoMIeHHI 1) B cpely ¢
a0 COTFOTHBIM IOK A3AT eJTeM ITp e JIOMIIEHIHA Dy 7

O Cpelr OTBETOB HET NMPaBHIEHOTO

~
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Sl &= —
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357 C noMoIIpio JUH3BI TOJYYE€HO MHUMOE NIpsiMOe n300paskeHus. M3 mpenioxkeHHbIX (hOpMyIbl BEIOEpUTE
COOTBETCTBYIOLIYIO JIJISl CBSI3U OCHOBHBIX BETTUUMH:

13 MIPEJIOKEHHBIX (OPMYTI HET PaBIIBHOM
1/d -1/£=1/F

1/d +1/&=1/F

1/d -1/£=1/F

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

OO000@

358 IlpenenbHBINA yro MOJTHOTO BHYTPEHHETro oTpaxkeHus yist crekia cocrasmset 41 rpagxycos . [Ipu kakom
3HAYEHUH yTIIa IaJICHUs CBETOBOTO JIy4a MPOU30MIET MOJIHOE BHYTPEHHEE OTpaXkeHHe cBeTa?

38 rpanycosB
42 rpagycoB
25 rpagycoB
30 rpagycoB

OO00®O

40 rpagycoB
359 kakoe u3 HIKECIEMYIONUX BRIPAKEHUH BEPHO JIJIs yBemueHust mukpockormna?
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pPaBHO CyMMe YBEJIMUCHUI 00BEKTHBA U OKYIIpa

PaBHO Pa3HOCTH yBEIMYCHHUIA 0OBEKTHBA U OKYJIsIpa
PaBHO TOJBKO YBENMYEHUIO 00BEKTHBA

PaBHO POU3BEICHHUIO YBEIMICHNUN 00BEKTHBA H OKYyJIIpa

O@O00

PaBHO TOJIBKO YBCJIMYCHUIO OKYJIIpa

360 Iy cEeTa ERIZOOHT H: HEKOTOPHE cpefil E Eeanyy [lpenenm: LIS Yol DonHoro
ENYTPEHHET O OTPAMEHHA IJIA $Toro Myda pasmo 48" 45 Hafitw moxazaTen:
OpeloMIeHHA cpegsl (snd3" 45 =075)

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

OO00®O

361 Jlyua cBera magaer noj yriioMm 30 rpaaycoB Ha miockomapamiensHyto crekissHHy0 Turactuaky. (n =1,5)
Y BBIXOJUT U3 Hee MapaljiesIbHO MIepBOHaYanbHOMY JTyuy. kakoBa Tonmuna riactuaku, eciiu paccTosHue
MEX1y JlydaMmu paBHO 1,94 cm .

0,5m
0,4m
0,1m
0,2Mm
0,3m

OO0®0O0

362 OtHOcuTenbHBIN TTokaszarens nmpenoMieHus paseH 1,5, a abcomoTHBIN moka3aTens MpeTOMIICHHUS] BTOPOH
cpenbl paBeH -3. Haiitu aGcomntoTHbli moka3aresns nepBoit cpebl.

4
2
2,5
3
3,5

OO00®O

363 Ilpu kakom cooTHomennu nokasaresneit nmpemomiienust cpen (nl,n2 ) mpeaoMIIeHHbIH JIyd MpUOIKaeTCst
k Hopmanu?

Crm
®n
C .rI'I.]_::“].
Cm=1
7~

N 113

364 Ilpu kakom 3HayeHUU yriia majeHus, CBETOBOM JIyd MPOXOAMUT BO BTOPYIO Cpeay 0e3 mpesioMIeHHs ?
O ane
®u
O oo
O 60

C 450

365 kakoii 3akoH BeIpakaeT qanHaro Gopmysa’?
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sinifsine = rafnl = ml

OO00®O

3aKOH OTPaXeHHsI CBETa
3aKOH IIPEJIOMJIEHUS CBETa, T.€. 3akoH CHewmyca
npuHiun Gepmu

3aKOH MPSIMOJMHEHHOTO paclpoCTpaHeHHsI CBETa
3aKOH TOJIHOTO BHYTPEHHETO OTPaKeHUs CBETa

366 kakoii yron Ha3zpIBaeTCs MpeACIbHBIM YIJIOM IOJHOTO BHYTPEHHETO OTPaXKeHHUS?

OO00®0O

yTOJ MaJeHus , IPU KOTOPOM YTOJI IpeJIoMIIeH s paBeH 45°
YIoJ IaJeHus , IpYU KOTOPOM YToJ IpeaoMiieHus paseH 90°
YIoJ IaJeHus , Ipyu KOTOPOM YToJI IpejoMiieHus paseH 60°
yToJ NaJeHus , IPU KOTOPOM YToJl IpesomiaeHus paseH 30°
yTOJI MAaZeHUs , TPH KOTOPOM YTOJ npesiomieHus paseH 100°

367 B uem coCTOUT pa3HUIIa MEKIY OCBEIIEHHOCThIO U CBETUMOCTHIO?

OO00M®0O

MCKAY HUMU HET Pa3HOCTH.

OCBCHICHHOCTDb XapaKTCPHU3yCT OCBCIIACMY 0 IOBEPXHOCTD , a CBETUMOCTD — IPOTAKCHHOCTh HCTOYHUKA CBETA
OCBCHICHHOCTD XapaKTCPpU3yeCT TOYCYHBIN HUCTOYHUK, a CBETUMOCTb- €TI0 IIPOTKCHHOCTH

OCBCIHICHHOCTD XapaKTCPHU3yeT TOYCYHBIH HCTOYHUK, a CBETUMOCTb —OCBCIIACMY IO

OCBEIIEHHOCTH CBSI3aH C OCBAILIAEMOM MOBCPXHOCTBHIO, & CBETUMOCTb- C TOUYCUYHBIM HCTOYHHUKOM

368 Ykaxkute cBA3b MEXKIy ApKOCTHIO U CBETUMOCTBIO.

@O0O00

R=4nJ
dR =J1dQ
E =dQ/dt
O =dd/dS
R=nB

369 kto sBisieTcst ocHOBomonoxHUKOM koprryckynsipHo#t Teopuun cBeta?

O@OO00

Our
OpeHens
Trolirenc
Heroton
MakcBemn

370 IMouemy nHaTEpdEpEHITUS TIPU OTPAKCHUN HAOTIONACTCS O0JIee OTUSTIMBO YeM B TIPOXOJISIIEM CBETE?

O@OO00

13-3a BOBHUKHOBEHHUS PA3HOCTH X014 B OTPAKCHHOM CBETE ;

13-3a IOTEPH MOJIBOJIHBI IPU OTPAKEHUM;

13-3a MONIOLCHHUH B IIJIEHKE IPOXOIALINX JIyUeH;

13-3a CYIIECTBEHHOTO Pa3IMYus UHTEHCUBHOCTEHN OTPa)KEHHOTO U
13-3a BOBHUKHOBEHHUS Pa3HOCTH XO/a B IIPOXOASILEM CBETE ;

371 Ha Toncryo crekistanyto mnactunky, nokpsityto Tonkoit menkoit ¢ mokasarenem npenomienus n=1,4,
najaeT HOpMaIbHO MapaJUIeIBHBIN Tydok MoHOXpoMarndeckoro ceeta ¢ A=0,6 mkm. OTpaXeHHBIN CBET
MakcuMaabHO OcliallieH BelieacTBrUe nHTepdepeninu. OnpenennTe MUHUMAJIbHYIO TOJIIUHY TUIeHKH.

OO00®0O

~ 3 MKM
~0,1 MM
~0,05 MxMm
=~0,5 MKkM
~2 MKM

372 Unrepdepenuns crera- 3to puznueckoe spnenne, koropoe 3akiouaercs B. ..
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CJIOKEHHE CBETOBBIX BOJIH, HAYIIUX OT OOBIYHBIX HCTOYHHKOB ;
paccessHUU BOJIH B IPO3PAYHbIX JUCIEPCHBIX CPEaXx;

OTKJIOHEHHMHU CBETOBBIX BOJIH OT IIPSMOJIMHENHOTO pACIpOCTPAaHEHUS ;
CJI0)KEHUE CBETOBBIX BOJIH, UAYIIUX OT KOTEPEHTHBIX HCTOYHUKOB;

O@O00

OTKJIOHCHHUHU OT HpHMOHHHGﬁHON pacnopoCTpaHCHUA,

373 Ha ckonbko HeoO6xoaumo nepemectuTh oiHO U3 3epkan B unTeppepomerpe Maitkenbcona ass Toro,
yr00BI HHTEphepeHmonHas kaptiuaa cmectunach Ha N= 150 monoc? [liimHa BoHbI cBeTa A= 500 HM

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

@O0O00

=37 MKM

374 Ha nyTtu niyua cBeta nepneHaukynspao emy nocrasieHa crekistaaas miactunka (n=1,5) ronmunoii
I=1mm. Ha ckonpko mpu aTom nsmenurcs onrtudeckas mimaa mytu?

10 mm;
0,5 mm;
0,1 mm;
1Mmm;

OO00M®0O

5 MMm;

375 Pa3Hoctu xo1a ABYX uHTephepupyrommx BoiH paBHbl /3. Ckonbkum uinHam BosiH B Bakyyme OyayT
COOTBETCTBOBAaTh onTudeckne pazHOCTH X0/1a 3TUX BOJH.

M36
M6

M12
M18
M24

OO00M®0O

376 Pa3noctu xo1a ABYX UHTep(hepupyrourx BoiH B Bakyyme paBHbl: 0,5) . UeMy paBHa COOTBETCTBYIOLIAS
pa3HoCTh (a3?

30 rpanycos;
90 rpangycos;
60 rpanycos;
120 rpagycos;

@O0O00

180 rpagycos;

377 Paznocth xona AByX uHTEepdepupyrmux BoiH B Bakyyme paBna 0,24 . Uemy PaBHa pazHOCTh (a3 aTHx
BOJIH?

0,81
0,4n
/5
n
0,1

OO00M®O

378 kakoBa OyneT pe3ynbTHpYOIIasi HHTEHCUBHOCTH B Makcumyme nHTepde- peHIIUN PH CI0KESHUH BOJIH
onnuakoBoit MHTEHCUBHOCTH [?

31
41
21
I
172

OO00M®O
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379 UnTepdepomMeTp HCTIOTB3YETCS JIA. ..

onpeaciiCHUd THTECHCUBHOCTHU CBETA,

ONPEACIICHUA MMOKA3aTCII MMOTTTOMICHUA CPE,
ONpEACIICHUS IINIOTHO CTU MaJIbIX 06’L€KTOB;

OnpeACICHUA MOKa3aTeIIsl MPEJIOMIICHUA ONTUYICCKUX CPECA;

O@OO0O

OHpe,HeHeHI/ISI OHTI/I‘ICCKOﬁ IINIOTHOCTHU paCTBOpOB;
380 korepeHTHBIMHU Ha3bIBAIOTCS BOJIHBI, UMEIOIIIHE. . .

NMOCTOAHHYIO NHTCHCHUBHOCTD B Z[aHHI:Iﬁ MOMCHT BPECMCHH
OAWHAKOBYIO JJIMHY BOJIH B Pa3HBIX TOYKAX;
TIOCTOAHHY IO aMIUTUTYAy B ,HaHHBIﬁ MOMEHT BPpEMEHU,

MOCTOSAHHYIO BO BpCMCHH Pa3HOCTH (1)33 B PA3JIMYHBIX TOYKaAX;

O@OO00

NMOCTOSAHHYIO0 BO BpEMEHHU PAa3HOCTDb YaCTOT B PA3JIMYHBIX TOYKAX
381 Makcumym unTepdepeHn HabIrogaeTcs B Tex Toukax, s koropeix ontuueckas pasHOCTh Xofa. . .

HE 3aBUCHUT OT YaCTOTHI BOJHHI ;
PaBHa IOCTOSHHOM BEIMYHHE;
PaBHa LIEJIOMY YUCIIYy JJIMH BOJIH;
HE 3aBUCUT OT JJIMHBI BOJIHBI,

OO0®O0

paBHa LIeJIOMY YHCITYy JUJIMH MOJTyBOJIH;
382 Yemy paBHa pa3HOCTb IyTH B Touke HaOMoAeHNS OT coceHUX 30H Dpenens B Metoze 30H Openens?

4
2
O 3

OO

SIFCEFNEQ ¢

383 Pasnocts myTelt AByX korepeHTHbIX yueii B Bozayxe 400 um. kakoii Oyaet pa3HOCTh myTel 3TuX myuei

B crekiie?
(n,= 1,41,

196 am
560 aMm
288 Hm
196 am
300 am

OO00®O

384 Paamyc korepeHTHOCTH BOJTH OMPEAEISIETCS CIEIYIOMAM 00pa3oM:

385 ITpu nomouru ontudeckoro kinHa noayyunyu HHTEPPEPEHIMOHHBIE MTOIOCHI, [TOJIb3YSICh U3ITYyYEHUEM
kpacHoro uera. kak uamenurcs unreppepeHMoHHas kapTuHa, eciii BOCIOIb30BaThCs N3ITyYECHUEM
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¢duonetoBoro npera?

HuTepdepeHINOHHBIE TTON0CH HCYE3HY T
HuTepdepeHnnoHHbIE TTONOCH OyAyT Aajblle IpYyT OT ApyTa
HnTepdepeHIOHHbIE TOI0CHL Oyy T OIMKe APYT K APYTY
Hukak He n3mMeHHTCS

OO0®O0O

HuTepdepeHINOHHBIE TTONOCH MOTYT CTaTh Kak Obke ApYyT K APYTY, TaK ¥ JalbIIe APYT OT ApyTa

386 IIpu ocBenieHNH MbUIBHOM TIIeHKY O€JIbIM CBETOM HAOMIOAOTCS pa3HOLBETHBIE MoNoCkl. kakoe
¢dbusnueckoe sBIeHUE 00YCITABIMBACT MOSBICHNUE ATUX MOJI0C?

¢dorosrpdexr

JUCTIEP CHS
nHTEp hepeHIHs
nudpakuus
MOJIPU3AIHS

OO0®O0

387 Cget ot aByx TO4e4HBIX korepeHTHBIX MOHOXpoMaTtniecknx ucrounnkos nmpuxoaut B Touky 1 skpana c
pasHocThio (a3 A=3A/2, B Touky 2 skpana c pazHocTsio a3 A= A. Onunakosa i B 3Tux Toukax
OCBEIIIEHHOCTh U €CJIH He oguHakoBa, To B kakoi Touke oHa Oombiie?

BCE BapHAHTHI HEBEPHBI
HE OJMHAKOBa, OOJIbIIE B TOUKE 1
OJIMHAKOBA M PABHA HYJIIO
OJIMHAKOBA U OTIMYHA OT HYJIS

@O000

HE OJMHAKOBa, OOJIBIIE B TOUKE 2

388 Ilpu HagyBaHWM MBUIbHBIC TTy3bIpbku MpruoOpeTaoT pagykHyto okpacky onpeneneHHON TOMMHBL YTO
SBIISICTCS IPUYUHOM ATOTO?

¢dorosrpdexr

MOJISIP U3ALTHS
HHTEphepeHIUs
Iupaxkuus
JUCTICP CHSI

OO0®0O0

389 Uto Takoe MmoHOXpomaTudeckast BosHa?

BOJIHBI C OIMHAKOBOW aMIUIUTYI 0N
BOJIHBI C OIMHAKOBOW CKOPOCTBIO
BOJIHBI C OJJHHAKOBOM 4aCTOTOM
BOJIHBI C OJIMHAKOBOH (ha3oit

OO0®0O0

BOJIHBI C OIMHAKOBBIM KO3 ((PUIIMEHTOM HpeTOMICHHS
390 Yro takoe untepdepeHms?

PAacX0oXIEeHHE OT NPAMOJIMHEHHOIO PaclpOCTPAaHEHUs] KOTEPEHTHBIX BOJH
orubaHue mperpaj CBeTOBBIMU BOJHAMH

CJI0’KEHUE CBETOBBIX BOJH

B3aMMHO€ yCHJICHNE WM OCIa0ICHUE B PE3YIIbTAaTe HAIOKEHHUS KOTCPEHTHBIX BOJIH

O@O00

IPCJIOMJICHHUE CBETOBBIX BOJIH Ha I'PaHULIC ABYX CPCJ
391 Yem onpenensiercs nopsinok uarepdepeHmoHHoro makcumyma?

IpUPOI0# KoneOaHuit
MIEPUOIOM KOJICOaHHI
4acTOTOH KoJleOaHuit

YUCJIOM JJIMH BOJIH, COACPIKAIINXCH B ONTHYECKOI Pa3sHOCTH X004

O@O00

(a3oii korebaHmit
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392 [louemy aBa MHUMBIX N300paKEHUSI IIEJIH, TIOYYSHHBIX C IIOMOIIBI0 OUMPH3MbI DpeHest, MOXKHO
paccMarpuBath kak korepeHtHble uctounuku:

TaK KaK OHHU PaCIIOJIOKEHBI Ha PA3HBIX PACCTOAHUAX OT 6PIHpI/I3MI)I.

TaK KaK OHU paCIOJIOKCHBI Ha OJHHAKOBOM pAaCCTOAHHUU OT 6I/IHpI/I3MBI

TaK KaK OHHU paCIIOJIOKCHBI Ha OJUHAKOBOM PAaCCTOAHUU OT LIS

TaK KaK OHHU TTOJIyYCHBI IPU Pa3ABOCHUN CBETOBOM BOJIHBI OT IIICJIH B Ppe3yiibTaTe NpCIOMIICHUSA B 61/IHpI/I3Me

O@O00

TaK KaK OHU pAaCIIOJIOKCHBI Ha Pa3HbIX PACCTOSAHUAX OT IICIIN

393 Omnpenenute maremarndeckoe BeipaxkeHue 3akona bprocrepa (n21 — mokasarens npenomMieHus: BTopoit
Cpellbl OTHOCUTEIBHO MEPBOM)

Ciwe = m1
Cwrp=nn
Crr=nn
@y r=nm
Csgp=mn
394 Ha Ttonkyto miacTuny, oOkpyXeHHYI0 pa3IHuHbIMH cpeiaMu ¢ moka3atensMu npenomieHus nl, n2 (

nokasarenp npenomiieHus iacTuHbI- n, mpuueM nl kigikdir n2, n kicikdir n2) magaer my4. Ha moBepxHOCTH
rwiacTuHky yd genuTcs Ha JBa jtyda (Siirot 14.12.2012 12:33:41)

3aBHCHT OT JIJIMHBI ITaJal0IIei BOJIHBI
HHUKaKO

lu2

.1

2

@O0O00

395 HeoOxoauMbIM yCcIOBHEM UHTEPPEPEHIINU SBISETCH ... .

HaJIM4He TUI0CKUX BOJH
HEKOTEPEHTHOCTh HAKJIa/IbIBACMbIX BOJIH
HaJu4ue chepruuecKux BOJIH
KOT€pPEHTHOCTh HAKJIaJbIBAEMbIX BOJH

O@OO00

HEMOHOXPOMATHYHOCTH BOJIH
396 Yewm onpenensiercs nopsaok uaTepdepeHnnoHHoro Mmakcumyma?

IpHUpOI0il KoneOaHui
(azoii konebaHmit
YaCTOTOH KOJICOaHMM

YHCJIOM JUJIMH BOJIH, COAEPIKAIIMUXCS B ONITUYECKOM PA3HOCTH X012

O@O00O

nepuoaM KojeOaHuit

397 Cgert oT 1ByX TOUEHHBIX korepeHTHBIX MOHOXpoMaTudeckux nctounnkoB mpuxoaut B Touky 1 skpana ¢
pasHocThio (ha3 . OxuHakoBa Jiv B 3TUX Toukax OCBEIICHHOCTH U €CIu He oauHakoBa, To B kakoit Touke ona
ooubIe?

BCE€ BApPUAHTHI HE BEPHBI.
HE OJIHaKOBa, OoJIbIIE B TOUKE |
OIMHAKOBA U PaBHA HYJI
OIMHAKOBA U OTJIMYHA OT HYJIL

@O0O000

HE OJMHAKOBa, OOJIBIIE B TOUKE 2
398 kakoro nBera nHTep(EepEeHIIMOHHAS MMOJ0Ca pacronaraercs B cuekrpe ommke k nmeHTpansHoi noinoce?
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3eneHas
CHHSISI
KpacHas
¢uoneroBas

O@O00

Kearasa
399 Unrepdepenmonnas kaprtuna, koropas HabIromaeTcst Ha MOJIOCHOBOCTYKIIAT TMH3E, HA3bIBACTCS:

nHTep dhepenmmeii Penes
kosipiamMu HeroToHa
30Hamu [roiireHca
3oHamu OpeHens

OO00M®0O

BoJslocaMu BepoHuku

400 3akonomepnoctu, kakux u3 nmepeyncIiIeHHbIX HUKE SBJICHUI CBUIETEIbCTBYIOT O BOTHOBOW MTPHUPOJIE
cBeTa: 1-pamyxHbie nepenuBa Ceroil B Tonkux miuenkax; 2-Bo3HUKHOBEHHE CBETOBOTO IMSITHA B LIEHTPE
TEeHU; 3-0CBOOOKICHHE JIEKTPOHOB C TOBEPXHOCTH METAJIOB MPU OCBEIIEHUN?

2u3l
TOJIBKO 3
1u2
TOJILKO 1
1u3l

OO0®O0

401 Bomnsl ot 1Byx korepeHTHbIX UCTOUHMKOB MPUXOAT B JAHHYIO TOYHBI B oinHakoBoH ¢aze. AMIUIUTYA
pesynsrupytomero konebanus B ranHoM Touke paBHa A, amrumntyna kanbanuii B kax ol BoiHe paBHa a.
3HauyeHue aMIUIUTY/bl Pe3YJIbTUPYIOLIEro konebaHus B 3ToM citydae OyJeT eIy onuM:

a
2a
3a
0,5a
4a

OO00®0O

402 kak u3MeHUTCS 4YacToTa CBETa, €CJIi cCkOpOoCTh CBETOBOTO JIyda IpH MEPEXO/Ie U3 OHOU CPEAbI B IPYTYIO
YMEHbIIIAETCS B JBa paza?

yMEHbIIAaeTcs B 2 pasa
YBEIUYUBAETCS B 2 pasa
yBeIM4yuBaeTcs B 4 pasa
yMeHbIIaeTcs B 4 pasa
HE U3MEHSCeTCS

@O000

403 Ilpu HayBaHWU MBUIBHBIC TTy3bIpbKH MIpHOOpETArOT paxyxHyto okpacky onpeneneHHO#N TommuHbL. YTO
SIBJISIETCS] IPUYMHOM 3TOr0?

uaTep hepeHus
dorosrpdexr
JCTIep CHst
HOJBIPU3ALINSL
nupaxkuus

O000@

404 Yemy paBHA pe3ylnbTUPYIONIas HHTCHCUBHOCTH B Touke co3/aBaeMoil MHTEp(EepEHITMOHHBIMU
MakcuMymamu AByMs korepeHTHBIMH BOJTHAMH MHTEHCUBHOCTH kaxkmoro,u3 kotopeix paBua Jo?

9

N1

QO
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O

O

405 kakas cBsa3b Mexay pa3HOCThIO (A) onTrudeckux u (d) reomerpudeckux mivH myTew.

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

@O0O000

406 kakoit Oymet pa3HOCTh X072 (PHOIETOBBIX CBETOBBIX BOJIH C JUTUHOW BOJHBI 400 HM TpU CO31aHUN
uHTepdepeHmonHoro makcumyma?

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

@O0O000

407 Onrudeckas pa3HOCTH X0/a JIydel UAYIINX OT KOTepeHTHBIX HCTOUHUKOB ¢ 0HAkOBBIMH HadaTbHBIMU
(dazaMu paBHa HEYETHOMY YHCITy ITOJIOBUHBI JUTMHBI BOJHBL. kakoBa OyneT aMmimn—Tyaa pe3yibTupyoueit
BOJIHBI B TOuke BCTpeUH, €Clii aMIIUTYAa KaXka0i OT/1e/1bHOM BOJTHBI paBHA A.

A
1,5A
0
4A
2A

OO0®0O0

408 kakum BeIpaskeHHEM OmpeaenseTcs: CkopocTh pacpocTpaHEHHUsI CBETa Ha OCHOBE ek TpoMarHuTHON
teopun Makcsenna? (c — ckopocTs cBeta B Bakyyme; v — ckopoct cBeta B cpene; € - nuanekrpudeckas
MPOHUIIAEMOCTh CPEJIbI; |1 - MATHUTHAS TIPOHUIIAEMOCTB ).

409 kakwue u3 HuKecIeAyOMUX IBIECHUIN MOKa3bIBAIOT BOJIHOBYIO MPUPOAY CBETA?

XapaKTEePHUCTUYECKOE PCHTICHOBCKOE H3ITy YCHUE
MOJIIP U3

sddexr Komnrona

TOPMO3HO€ PEHTTEHOBCKOE U3y YeHHE

dororpdexr

OO00®O

410 kakue myuu co3naroT paBHOHakI0OHHBIE HHTEP(HEPEHITMOHHBIE TTOTOCHI?

71119
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JIy4H, OTPa’KE€HHbIE OT OJJMHAKOBOH TOJILUHBI
JIy4H, B KOTOPBIX Pa3HOCTb X014 MEHAETCS
JIy4H, HAKJIOHEHHBIE IO/l OJTHUM U TEM K€ YIIOM
JIy4H, HAaKIIOHEHHBIE [10J1 Pa3HBIMU yINIaMU

OO0®0O0

JIy4u € MO CTOSTHHO M Pa3sHOCTBIO XOJa

411 Ha ToHHVIC MIACTHEY, OKPY HEHHVID pasTIHYHLIMH CRETAMHE C
MoK aAsaTENANME IPeloMIEHHA 1, 11y (MoK asaTeNb IpeloMIe HHA TACTHHEL —
1, OpHYEM f1) < 11, 11< f1p) DagaeT yd. Ha DoEepEHOCTH MIACTHHEH ¥4
OENHTCA Ha OBaNyYa |-KOTophH oTpakaeTed oT HapyKHOR H Iyd 2-
KOTOPEH OTPaXAeTCA OT BHYTPEHHeR NOBEpEHOCTH MMacTHHEKH Kakod ms
OTPAEEHHER OT IIACTHHE OI¥Hel € TepAeT: IOMYECIHY !

1u2

1

3aBHUCHT OT JUJIMHBI [1a1a01EN BOJHBI.
2

HUKAKOH

O@O00O

412 kakoe siBnenue nokaspiBaeT BOJTHOBYIO PUPOY CBeTa?

HIOINIOIICHUA CBETA
a¢pdpexr Komnrona

dorospdexr

HHTEphepeHIUST

@000

413 Jlns yero npuMEHSIOTCSE MUKpOUHTEpHEPOMETPHI?

JUTS N3y 9 eHIS TUCTICPCHU
IUISL I3MEPEHNS MONIOIIECHHE CBETA
JUISL M3y 4EHHS NTOJIPU3aIU CBETA
JUTSL KOHTPOJIMPOBAHHS KaY€CTBEHHOH 00pabOTKH TOBEPXHOCTEH

O@O00

JJIA H3MCpeHI/I$I JAaJJbHUX paCCTOHHI/Iﬁ
414 Enunnna uamepeHus ontudeckoit paznoctu xoxaa:

M * CEK
M3

cek

M
m/cek

O@OO0O

415 kakue BonHBI ABISIOTCSA KOrepeHTHBIMU?

BOJIHBI C OAMHAKOBBIMH Ha4YaJIbHBIMHA (l)aSaMI/I

BOJIHBI ¢ OJMHAKOBBIMU aMILUTATYAaMU

BOJIHBI C OIMHAKOBBIMH (1)a3aM1/1

BOJIHBI, pa3HOCTH (1)8.3 KOTOPBIX MCHACTCA B 3aBUCUMOCTHU OT BpCMCHHA

@O0O00

BOJIHBI C OIMHAKOBBIMH YaCTOTaMU, Pa3HOCTb (1)33 KOTOPBIX OCTACTCA IOCTOAHHBIM BO BpEMEHU

416 Ot yero 3aBucuT konnuecTBo maBHBIX MakcuMyMmoB B audpakimonHoit kaprune ot mockoit pemerkn?

OT OTHOILEHUS JJIMHBI CBETOBOM BOJIHBI K IEPUOJY PEILETKU
OT OTHOILEHUS [10CTOSHHON PEIICTKH K JIJIMHE CBETOBOM BOJIHBI
OT PacCTOSHUS MEKIY LIEISIMU PEIIETKH

OT LUIMPUHBI HIEH PEIIETKU

OO00M®O

0T 00IIeTo YHCcHa IIeseH permeTKu
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417 Ha mudpakunonnyio pemerky HopmansHO magaet miockas moHoxpomarudeckas cBetoBas BoiHa. Ha
skpane 3a pemterkoit Tpetuii audpakunonnslii makcumym HalmonaeTcs nox yrwiom ¢ k HampaBieHUIo
Ma/ICHUS BOJIHBI.

L

HET IPaBUJIBHOTO BapUaHTa
1

OO00®O

2
3
4

418 kakoii u3 HIKENEpPEUNCIIEHHBIX BApUAHTOB MPABUIILHO BBIPAYKAET CUCTEMY C MHOTOYUCIEHHBIMHU N
IEISIMU [TapaJuIEIbHbIX APYT-APYyTy U ¢ 01MHakoBOM IIUPHUHOM, pa3ae/IeHHBIX PABHBIMHU I10 IIMPUHE
HEMpO3pauHbIMU MPOMEXKyTKaMu, pacronararoumxcs Ha oqHou miockoctn?

IIPOCTPAaHCTBEHHAs TU(PPaKINOHHAS PeIIeTKa
oJHOMepHas NU(pPaKIHMOHHAs penleTkKa
JByMepHas Tu(ppaKIUOHHAS pelIeTKa
MHOTOMEpHas Tu(PaKIHOHHAS perIeTKa

OO00®0O

cthepraeckas nudpaKIHOHHAS peIIeTKa

419 kakoe ycnoBue siBnsieTcs yciaoBueM Makcumyma nudpakimu nomydenHon qudpakimonnoi (b —
mpyHa ogHoH menu, d — nepuoa qudpakimonnoit pemetkn).

dsin ¢ =+K X2
bsin p=+K A

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

@O0O00

420 kakas u3 Hmkeyka3aHHBIX BETUYMH MPABWIIBHO BBIpaXKaeT MOCTOSHHYIO AudpakirionHou pemretku?

d=a<b
d=a+b
d=2a-b
d=3a+tb
d=a-b

OO00®O

421 kak naspiBaercs equHuna nmocrossHHon nudpakimonnoit pemerku B CHU?

meTp Ha 100 mTpuxos
METP

1 mrpux Ha 1 meTp

100 wrpuxoB Ha 1 MeTp

OO00®0O

MeTp Ha 1 mTpux

422 Tlpu ocBeleHUN MBUTHHOM TuTeHKYM OebIM CBETOM HAOMIOMAIOTCS pa3HOLBETHBIE MONIOCKH kakoe
¢uznueckoe siBIeHNE 00yClaBIMBAET MOSIBICHUE 3TUX 0J0C?

JUCTICP CHSI
¢dororpdexr
MOJISIP U3ALTHS
IUpaKIus
HHTEphepeHIUs

@O0O00

423 korepeHTHBIE BOJHBI C YaCTOTOM JIaHHYIO CO3JIAI0OT B BO3AyXe HHTEepdepeHHio. Onpeaenure pa3sHoCTh
Iy TeN.
(5.10% Ha)
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1,5 MKkM
1 MKM

1,2 MKM
0,8 MKM

OO0®0O0

1,9 MKkM

424 kak u3MeHUTCs AJIMHA CBETOBOM BOJHBI IIPU Tiepexo/a u3 Bakyyma B cpexy?
(m=1,5}

yBenu4yuBaeTcs B 2,25 pasa
HE MEHsAeTCs
yBenmuuBaercs B 1,5 pasa
yMeHblaeTes B 2,25 pasa

@O0O00

yMeHbIaercs B 1,5 pasza

425 kak meHsieTcs IJTMHA CBETOBOM BOJIHBI IPH TIEPEXOJIE U3 OJHOM CpEeIbl B IPYTyIO?
{m = 1,5); (ny = 1,B)

HE MEHseTCs
yBenu4yuBaercs B 1,5 pasa
yMeHbIaeTcs B 1,2 pasza

yBenuuuBaeTcs B 1,8 pasza

OO0®O0

yMeHbIIaeTcs B 3 pasa
426 Ha yem ocHoOBBIBaeTcs pabounii mpuHun y3kononocuoro ontudeckoro duisrpa?

Ha PO3pavyHOi OINTUKE

Ha IUCTIEPCUH

Ha TOJSIPU3AIIH CBETA

Ha MOMIOIIEHUH CBETA

HAa [10JIHOM BHYTPEHHEM OTPakeHUHU

OO000@

427 Ot kakux BelnWYHMH 3aBUCUT Pa3HOCTh X0J1a BOJIH NpU UHTEepPepeHInn ToHKuX mieHok?

OT TOJIIIMHEI ¥ K03 hdunreHTa npeIoMIeHHS TUICHKH, OT JUTIMHEI BOJIHEI M T MTaeHUS
OT TOJIUHBI ¥ KO3 (HUIHECHTA NPEIOMICHHS IACTUHKHU, YaCTOTHI CBETA

OT JIIMHBI BOJIHBI, YACTOTHI X AMILIUTY/bI NAJAOIIET0 CBETa

OT CKOPOCTH CBETA M1aJ1al0ILEr0 Ha TOHKY0 ILICHKY

OO000@

OT KO3 (PUITHECHTA TIPEIOMIICHUS U YIUIa TTaJICHUS

428 [ToueMy CBETOBBIE BOJIHBI BBIXOSIINE U3 JBYX Pa3UYHBIX UCTOYHMKOB HE at0T HHTEPHEPEHIIMOHHYIO

kaptuny?

TIOTOMY YTO, HCTOYHUKH HAXOIATCSA OUYCHBb JAJICKO APYT OT Apyra

MOTOMY 4TO, 3T BOJIHBI HC KOTCPCHTHBI

MOTOMY 4YTO, 9TU BOJIHBI HEMOHOXPOMATHUYHbBL

TIOTOMY YTO, BOJIHBI BBIXOAAIIHNE U3 UCTOYHUKOB HE HAIIPABJICHBI B OTHOM HAIIPpaBJICHUUN

OO00®O

MNOTOMY 4YTO, HICTOYHUKHU HAXOAATCSA OUYCHDb OIM3KO Apyr Apyry
429 B kakom npubope HaILIo CBOe MPUMEHEHHE sIBJICHUE HHTep(PEepeHITHH?

B BAaTTMETpE
B rajlbBAHOMETpE
B criekTporpade
B aMrepMerpe

OO0®O0O

B BOJIETMETpE

430 Yemy paBHa pe3y/IbTUPYIOIIAs HHTEHCUBHOCTD B Touke co3paBaeMoil HHTEp(EepEeHIIMOHHBIMU
MUHHMYMaMH JByMsI KOT€pEHTHBIMU BOJTHAMU C HHTEHCHUBHOCTSIMH JO?
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431 kakoe ycnmoBue sIBIsIeTCS OCHOBHOM JUTSI MOJYYEHUS YCTOMUNBOW HHTEphEepeHITMOHHON kapTHHBI?

C pa3sHOM MHTEHCUBHOCTBIO

C OJJUHAKOBBIMU aMILIUTYAaMU

C OIMHAKOBOW MHTEHCHBHOCTBIO
C MMOCTOSIHHOM pa3HOCTHIO (a3

O@OO0O

C Pa3HbIMHU aMIIJIMTYIaMU

432 Bemomnusiercs a1 3akoH coxpaHeHue YHEPTuu pu HHTEpPepeHIrm?

HET, IOTOMY, YTO SHEPTHUs B TOYKE MAKCMMyMa OOJIbLIIe YeM, KOHEUHAs! SHEPTHs CBETa.

Ja, IOTOMY, UTO HEPIUs CBETA IIPEBPAILAETCs B IPYTUE BUIbI

7la, TTOTOMY, YTO B 00J1acTH NHTEP (epeHIINN SHEPTHS CBETA PACIPEaeIIeTCst MeXy MAaKCHMyMaMH 1 MUHAMYMaMH.
HET NPaBUJILHOTO OTBETA.

OO0®O0

HET, IOTOMY, YTO 3HEPTHA CBETA HE IPOHUKACT B TOYKU MUHUMYMaA.

433 JIBe korepenTHbIe yun B onpeaeneHHoi Touke coznaror makcumym. MeupHyto tuienky kakoit
TOJIIIIMHBI CIIEAYET MOCTABUTh HA MYTH OJHOTO U3 ATHUX JIy4YeH, Il TOTO, YTOOBI TOTYIHTh
uHTephepeHIMoHHbIN MUHUMYM (ko3¢ dunnent npenomieHus cios 1,33; pmna BoiaHs! 0,8 mkMm).

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

O@OO0O

3 MKM

434 C menwio mpocBemieHue ontuku Ha muH3Yy (n=1,44) Hanocutcs Toukuit cioii. kakoit momkHa ObITH
onTUMaiabHOE 3HaueHHe koaddunmenta npeaoMiieHre MaTepraia 3TOTo CIIos?

2,88
12
1,25
1,1
0,72

OO00®0O

435 kak ompenensiercs paccTosiHre korepeHTHOCTH /17151 korepeHTHBIX BOIH?

=0 -The

436 kakoit nomxna O6b1Th onrTrdeckast TonmmHaa TOHKOM MITACTHUHBI, €CTIH OCYLIECTBISETHCS IPOCBETICHHUE
ONTHKH 71T CBETOBBIX BOJIH C JJIMHOM BOJIHEI 0,68 Mkm?

')

O 0,085 mxm
~
N\

0,4 MM
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0,17 MKM
0,34 MM
0,5 1Mxm

0O0@

437 B onpeneneHHy Touky IpoCTpaHCTBa MPUXOAT ABE KOrepeHTHbIE 3eJieHbIe CBETOBBIC BOHBI (A=500

HM) ¢ pa3HOCThIO Xona 2,25 mkm. Onpenenute ycinoBue u npeaen uHTepdepeHIuu B 3Toii Touke.

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

OO00®O

438 Paamyc korepeHTHOCTH BOJIH OTIPEIEISETCS CASAYIOIMNUM 00pa3oM:
@f3t

@A

K

A

A

@)

O

3

O ® O

439 kakoe ypaBHeHHE onpeensieT MHTEHCUBHOCTD PE3yJIbTUPYIOLEH BOIHBI, KOoTopast mosydaercs npu
BCTpede IByX kOrepeHTHBIX BOJIH ¢ HHTCHCUBHOCTAMU J1 1 J27

O ny+1y-22 /77, sin(aa- o 1)

O4h

C)

In+Ja+22. 07 0, cosfeaa- 1)

©= I+ 12

O+ 1y 27f7 0 cosCaa-en)

440 kak Beipaxkaercst 3akon Maitoca? (- yroia MeXIy OCsIMHU TOJIIpU3aTopa U aHanm3aropa; Jo —
WHTEHCUBHOCTH CBETa BBIXOJAIINI U3 MOISIPU3aTOPa; J - HHTEHCUBHOCTH CBETA BBIXOSIINN U3
aHaJIM3aTopa).

O Iydng
O Jpcosd g
@ In cu:usuu;t?
O Jpco s

O Ipsin' @

441 B kakom mHTepBaie HaXOAWTCS JUTMHA BOJIHBI, EHCTBYIOIIas Ha yenoBedeckoe 3penue?
OC-10°-710 m
Clion?-9.10"m
13,610 ' m

®
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4107 =7.710 " m

Cin®-710%m

442 Slenenue nudpakiuu cBeTa IpOUCXOIUT

MIPpaBHUJILHOTO OTBETA HET

TOJIBKO Ha Y3KUX IICJIAX

TOJILKO Ha OOJIBIINX OTBCPCTHUAX
TOJIBKO Ha MaJIbIX KPYITIbIX OTBCPCTHUAX

@O000

Ha Kpasix JIOOBIX OTBEPCTHIl B 9KpaHe

443 YUto npegctaendeT cobof IpoCcERTNEHHE ONTHEH H Ha KakKoM ABIEHHHE OHA
OCHOBAHG !
a) E OCHOEE JIEXHT ARMEHHE HHTERD epeHIIHY CEETA IPH 0TPAXEHHH OT
TOHK I INACTHHOK
) IpHMEHMOT GIA YEENHIEHEA JONH OTPAXEHHOIG CEETA B ONTHYECKHE
npubopax
) OCYIECTENASTCA © IOMOLEE HAHECEHHA TOHHOH [IEHH OpOspadHOro
DHATEKTPHEA HA 16 ESPpXHOCTH THHS
I) toMMUHHA ITEHKH Do obpaHa Tak, 9T¢ EQIHE, OTPaXeHHEE oT obeux
NOBEPXHOCTEH MNEHKH OKA3HEBAOTCA B NpOTHEOD a3e

A, T B
B, 0
a, 1
0

a,LAa

@O000

444 Yto takoe MmoHOXpOMaTHieckast BosHa?

BOJIHBI C OIMHAKOBOW aMIUIUTYI 0N
BOJIHBI C OIUHAKOBOW CKOPOCTHIO
BOJIHBI C OJJHHAKOBOM 4aCTOTOM
BOJIHBI C OJIMHAKOBOH (ha3oit

OO0®O0

BOJIHBI C OAMHAKOBBIM KO3 ((PUIIMEHTOM HpeTOMICHHS

445 Tlpenen untepdepeHINH B BEIPAKESHUU:
J=J +J, +2 0, cos

HHKaKO€

OO

O

@ JJcos

O»re Iz

446 Yro takoe unrepdpepenuus’?

MPpEJIOMIICHUE CBETOBBLIX BOJIH HA 'PAHUIIC ABYX CPECI

CJIOKCHHEC CBCTOBBIX BOJIH

B3aNMHOC YCHUJICHHUC U ociabJieHre B PE3YyIbTATC HAJIOKCHUA KOTCPCHTHBIX BOJIH
PACXOXIACHUC OT HpHMOJ’IHHeﬁHOFO pacrnpoCTpaHCHUA KOTCPECHTHBIX BOJIH

OO0®O0

orubaHue mperpaj CBeTOBBIMU BOJHAMH
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447 kakue BoJHBI Ha3bpIBaeTCs korepeHTHBIMU?

BOJIHBI C OJJMHAKOBO# 4aCTOTOM

BOJIHBI C OJIMHAKOBOW YaCTOTOM, pa3HOCTH ()a3, KOTOPHIX OCTAETCS MOCTOSHHBIM C TEYEHUEM BPEMEHU
BOJIHBI C OJIMHAKOBOW Pa3HOCTHIO (a3

BOJIHBI C OIMHAKOBOW aMIUIUTYI 0

OO00®O

BOJIHBI Pa3HOCTH (a3, KOTOPBIX MEHSETCS C TCUCHUEM BPEMEHHU
448 Yto Takoii ecTeCTBEHHEIN CBET?
cBerT, rae konebanus Bekropa E (H) mpoucxonut B 01HOM HanpaBiIeHUU

cBer, re konebanus Bekropa E (H) Bo BceBO3MOXKHBIX HaNpaBIeHUSIX 001a1al0T PaBHOM BE-POSITHO CTHIO
CBET C pas3IMIHBIMHU opueHTarmsIMu Bekropa E (H) Bo BCeBO3MOXKHBIX HaIllpaBIeHUIX

OO0®O0

CBET, T[I¢ IMEeTCs IPEUMYIICCTBCHHOE HapaBleHue kojebanus sekropa E (H)
449 Yemy paBeH aOCOMIOTHBIN moka3aress NpesoMIIeHUs Cpeabl?

O mex
ClL+Ri{=,E);
ON JEL
OI+PI|{ ,E);

I'I.gP

O

450 CoBokymHOCTb siBI€HUI BOJIHOBOM onTHkH, B KOTOPBIX MPOSIBISETCS MOMEPEYHOCTH CBETOBBIX BOJIH,

Ha3bIBACTCA:

SIBICHUEM JTUCTICPCHH
SIBJICHHEM MOJIIPU3ALUU
SIBIICHUEM TP AKITUN
SIBJICHUEM UHTEP QepeHITUH

OO00®0O

SIBJICHUEM JIIOMUHC CIICHIINUH

451 Ycnosus makcumyma nipu audpakimum Ha y3koil menu onpeaensieTcst BhIpaKeHUEM:

C IpaBWIFHON (GOPMYITEI HET.
®sin ¢= (2w +1)4/2
Csin g= 2m A/2

Coan g=m A2

)

s @=md

452 W3 npennoKeHHBIX CBONCTB BBIOEPUTE TE, YTO JOKA3bIBAIOT BOJHOBYIO MPUPOIY CBETA:

auctiepcust, naTep hepeHnus, GotodGhexT, Tudpakmus
JQUCTOPCHS, UHTEP hepeHIMsL, osIpu3anus, Tudgpaxius
nucnepcus, GoTorGdexT, moysipusanys, JTugpaKuus
JUCTIepCHs, HHTep hep eHIHs, nomIpu3anus, GoToddhdexr

@O0O000

MMPpaBHJIIBHOTO OTBETA HCT.
453 OrubaHue BOTHAMU MPEMATCTBUN, COU3MEPUMBIX C ITTMHON BOJHBI, J0oKa3bIBaeT...

BOJIHOBYO IIPUPOJY CBETA
YTO CBET MPEACTABIIET COOOH MOTOK KBAHTOB

0O0@

JIBOMCTBEHHOCTh OpUPOABI CBETA

CBeT, e konebanus Bekropa E(H) mporcxoauT ToOJBKO B OTHOM HANPaBJICHHH, IEPIICHAUKYIPHOM JIy4y.
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YTO IIPUPOJA CBETA 10 KOHLA HE U3Y4Y€CHA
mo00i1 U3 MpeI0KeHHBIX BAPHAHTOB HEBEPEH.

454 OrnbaHre CBETOBHIMHU BOJIHAMH BCTPEUHBIX MPETITCTBUI HA3bIBACTCS:

OO00M®0O

SIBIICHHEM IO IO ILCHHS
SIBJICHHEM JU(PpaKIuu
SIBIICHUEM HHTepdepeHInH
SIBJICHUEM JTHCIICPCHU
SIBIICHHEM MOJIIPU3ALUH

455 Bce BTOpUYHBIC HCTOUHUKY PACOIOKEHHBIC HA TOBEPXHOCTH ()POHTA BOJIHBI, KOTEPEHTHBI MEKITY
c000i1. DTO COOTBETCTBYET MPHUHIIHITY:

O@O00

3aTPYIHSIOCH OTBETUTh
HEONpeNeIeHHOCTH
MIPUYHHHO CTH
I'toiirenca- dpenens
I'toiirenca

456 kakoit 3 HIDKECTENYIONINX BAPHAHTOB MPABUIBHO XapakTepusyeT 1o jopmMe BTOPUIHBIC BOTHBI
pacrpoCTpaHeHHbIE B OTHOPOIHOM U30TPOIHOM cpee?

@O0O00

Brinmykisle

[Inockue
Cdepuuecko-BhITyKIbIE
ITnocko-BeITy KIIbIE
cepuueckue

457 komy npuHaUIeKUT NEPBOHAYATILHOE PEATION0oKEHHE 0 KorepeHTHOCTH (UK THUBHBIX HCTOUHUKOB?

OO00®O

Opaynrodep
Openens
I'toiirenc
Bymsd
Bpoarr

458 kak HazpIiBaeTCs METO pas/ieieHus] TOBEPXHOCTH BOHBI Ha chepruueckue 30Hb1?

OO0®O0

MeToA pacnpeneneHus [tolireHca
meron [tolirenca — @penens
MeTo 30H Openens

meTon 30H [tolireHca

Meroa pacnpeneneHus Openens

459 kak Ha3pIBaeTCs MPUHIIMIL, OMMCHIBAIOIINI sBIeHUE MU pakiny cBeTa Ha OCHOBE aHaJIN3a 3aKOHOB
unTepdepeniuu u [oiirenca?

OO000@

npuHuun ['roiirenca — @penens
npuHuu [tolireHca — MaiikenabcoHa
npuHIMI Byieda — bparra
npuHnun Papanes — Kupxroda
npuHnun Openenst — OpayHrodepa

460 kakwve u3 HUKECISAYIOMUX SBICHUH 10Ka3bIBalOT BOIHOBYIO IIPUPOY cBEeTa?

OO0

HHTEpPEePEHIUS U TUCTIEPCHUS
Iudpakuys 1 NoJaspru3anus
OTpakeHUE U TIOJIHOE BHYTPEHHEE OTPaKEHUE
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O MPCIIOMIICHHUE U OTPaXXCHHUEC

@ nudpaxuus 1 uHTep pepeHIHs

461 kakoe u3 HIDKeTIepEUNCICHHBIX SBICHUH XapakTepu3yeT (Ipy MPOXO0XKICHUH Yepe3 OTBEPCTHUS B
skpaHax, BOJIM3H rpaHUI] HEMPO3PAYHBIX TN U.T.I1.) COBOKYITHOCTH SIBJICHUH IIPH PACIIPOCTPAHCHUH CBETA B
pe3koBbIpakeHHON HEOTHOPOAHOM CPE/ie M CBSI3aHHOM C BOJIHOBOM NPHPOIOK cBeTa?

uHTEp hepeHIus
TP aKIus
aMILTITY1a
MOJISIPU3ALIHS
MOIVIOIIICHUE

OO00®O

462 Tlo kakoMy yciioBHIO ONIPEACIISIOTCS OTIOTHUTEIIBHBIE MUHUMYMBI, 00pa3yroriuecs B qudpakiimoHHoM
kaprune nonygaemoit ot audpakimonnoit pemerku? (d — nocrostHuast pemerku; @ - yroin oTkJIoHeHHs JTyda;
A - nmuHA BOJHBI , m — nmopsaaok muaumyma m = 0,1,2,3,...,)

/‘\
‘ a
g =
’6\(? 4
hﬁn.;:r=[:2m+1j§
&)
h{DSg}:;
h
A
Wi
o

Ocus-;t? =md

463 Yto Ha3bIBaeTCs MOCTOSSHHON Audpakironnoi pemerku?

TOJIIUHA TUPPAKIHOHHON PELIeTKA

paccTosTHIE MEXY MIeIISIMU

IIAPHHA TN

CyMMa IIUPHHBI IIEJICH H HETIPO3PavHOTO MPOMEKYTKA MEKIY HIAMHI

O@O00

muprHa TuPaKIMOHHON peIeTKN
464 Yro takoe mudpakumonnas pemrerka?

cUCTeMa MapauieJbHBIX [IeJei OTMHAKOBOTO pa3Mepa, HaXOIIIIXCs Ha OIMHAKOBOM PACCTOSIHUH APYT OT IpyTa
npubOp AJIS MOTyYeHUs N300pakeHUH TeJl pa3IunIHOMN BETHYUHbBI

npudop, IEMOHCTPHUPYIOIINHA IPSIMOIMHEHHOE PACIPOCTPAHEHHE CBETA

CHCTeMa MapaIeTbHBIX MIeJei OIMHAKOBOTO pa3Mepa, HaXOIAMIMXCS Ha Pa3HbIX PACCTOSHUAX APYT OT ApyTa

OO000@

MpUOOp AJISI OJTyYEHUS U300 paKeHNH Tel pa3IMuHON BEJTMYHMHBI
465 Yto HaszbiBaeTcs qudpakuueit cera?

B3aMMHOE yCIJICHHE WM OCJIA0JICHNEe BCTPEYAIOIINXCS BOJIH

OTKJIOHCHHE CBETa OT HAIPABICHHUS MPSMOJMHEHHOTO PacIpoCTpaHeHHUs B HEOJHOPOIHOM cpere
IpsIMOJIMHEITHOE pacIpOCTpaHeHUE CBETa B PE3KO HEOJAHOPOIHOM cpenie

OTpakeHHE CBETA Ha TPaHUIIE pas/ena IByX Cpej

OO00®O

P EJIOMIICHUE CBETA HA TPAHUIIEC pa3aciia CpEabl

466 kakoe n3 Hmxecaeayomux GopMyI1 onpeneseT MoCTosHHY0 nudpakimonHoi pemetku (a-mmupuHa
HEeMnpo3padyHoi o0acTu, b — mupuHa menu)?

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

@000
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O d=ab
467 kak Boipaxaercs npuHimi [ toiirenca — @penens?

CBETOBBIE BOJHBI PAacIpOCTpaHIeTCs MPSIMOIMHEHHO B H30TPOMIHOI cpene

CBETOBBIC BOJIHBI MOTYT IIPOHUKATH B 00/1aCTh T€OMETPUUYECKOI TEHU NpErpajsl

Ka’K/1asl TOYKa BOJIHOBOM MOBEPXHOCTH NPEBPAIIACTCS B ICTOYHUK BTOPUYHBIX BOJIH U 3TH BOJIHEI
nunrepdepupyrorcs

@O0

BCTPEUAIOMINECs BOJHBI MOTYT B3aUMHO yCHJIMBaTh WIIH O0cllabeBaTh Ipyr Apyra

OO

CBETOBBIE BOJIHBI, BCTPEUAsCh, yCHIMBAIOT WM OCIAOIAIOT ApyT ApyTa
468 Yro takoe nudpakuus @paynropepa?

nudpakiys HaOmogaBIIuecs 6e3 MOMOIH ONTHYECKUX CHCTEM
Judpaknus MOHOXPOMATHYECKUX BOJTH

nudpaknus chepuuecKux BOIH

Ir(paKIys 10 CKUX BOJIH

O@OO00

Iupakuys KOrTepeHTHBIX BOJIH
469 Jnsa kakoit nenu ucnonesyercs audpakimonnas pemerka?

LTS IPOBEPKH TPSMOJIMHEHHOTO PacpoCTPAaHCHUE CBETa
LIS IPOBEPKH 3aKOHA TP EJIOMJICHHS CBETA

JUIS Oy 4eHUs TU(BPaAKIIMOHHOTO CHEKTpa

JUTSL TIOJTy YeHYSI N30 0payKeHSI Tena

OO0®O0

JUTs HaOJIOIeHUs MHTep hepeHIINT CBeTa

470 Ha kakoit mpuHIIMI OCHOBaH OMpe/eIeHne TOCIEAYIONIEro MOI0KEeHHS BOIIHOBOTO (DPOHTA HA OCHOBE
3aJaHHOTO MOJIOKEHUSA €ro?

HEpa3pBIBHOCTHU
Tomcon
Hanambep
Troitrenc

O@O00

Jlannac

471 Ckonbko JOMONHUTENBHBIX MUHUMYMOB PacIoIaraeTcss Mexay IByMs Makcumymamu npu audpakimm
CBETa OT JIByX LIeNei?

HE pacrioyaraercs
Tpu

OnHo

Be

Yetsipe

OO0®O0

472 Ha kakux BomHax Habmomaercs nudpakuus Openens?

oty cpeprudecKux
cepuaeckux
c(hepuyeCKO-TIO CKHX
TUIO CKUX

OO00®O

TIOJTY TUIO CKUX
473 Ha kakux Bomuax Habmomaercs audpakuus Opaynrodepa?

TUIO CKUX
ITOJIY TUIO CKHUX
oJTy chepruIe CKUX

O00@

cheprde CcKO—IIIO CKUX
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O coepuueckux

474 kak 3aBHCHT IIMHA BOJHBI OT yria audpakiuu s nannoit nudpakunonnoit pemerku, ecnu k/d = const

?

IIPY yBEIMYEHHUHN JUTMHBI BOJIHBI, YTOJI AM(PAKINH YBEIHIHBACTCS;

IIPY YBEIUYEHUH JJIMHBI BOJHBI, yTOI TUGPAKIMN OCTAETCS IO CTOSHHOM’;
IIPY YMEHBIICHUH JJIMHBI BOJIHBI, yTOI TU(GPAKIUN YBEIMINBACTCS;

IIPY YBEIMYICHUH JUIMHBI BOJHBI, YTOJI THGPAKIAN OCTACTCS IO CTOSHHOMN;

OO000@

IpH YBCJIMYCHUHN OJIMHBI BOJIHBI, YTOJI ,HI/I(I)paKL[I/II/I YMCHBIIACTCA,

475 kak ornnuatorces o (asze konebanus, Bo30yxaembie B Touke M IByMs cOCETHUMH 30HAMH?

HE OTJIHYAIOTCS
OTJIMYAOTCS MaJIo
HaXOJATCSA B IPOTHBO (hase
oaHO (hazHbIE

OO0®0O0

CHUJIBHO OTJIMYAKTCA

476 AmmuTyna pe3yabTHpYIolel BOHBI B Touke HaOmoneHne M naercs BeIpaKeHHEM TJe:

O &= dydo-dabatbsba—a7 At ..

477 kak 3aBucutr amruintyaa pesyasrupyromiero konedanus B Touke HabmogeHuss M oT yrciia m 30H

Openenst, ymemaromuxcs Ha mupuHe menun BC?

A

[&4+dp+1) (m — tekdit)

(Ag-dg) (m - tekdir)

O O O
-

]
[ e o T I A

(& &) (m — cltdi)

(&t &) (m - tekdis)

O C)

L
2
A= %r;ﬂ;mm.l) (1m0 — cistodise

478 Mudpakius onpenensieTcs HUXKECIEIYIOUUM BbIPaXKEHUEM:

bsine=+2KA/2(m=54,.)
bsing=+4mA/2 (m=34,..)
bsing=+3mA/2 (m=2,3,...)
bsing=£2mA/2 (m=1,2,...)
bsing=+5mA/2(m=43,.)

O@O00O

479 Ilo kakoii popmyse onpeaensercss BHEITHUN paanyc m- o 30HbI? (31eCh b — paccTosiHue 10 Touku

Ha6J'IIOI[eHI/Ie M ot IMOBCPXHOCTHU BOJIHBI, O — panyC MMOBEPXHOCTH BOJIHBI, M — PAANYyC Hapyxchlﬁ rpaHuIbI

m-Oi 30HBbI)

~
—/
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480 Ot kakux ¢akropoB 3aBucuT unciio 308 Openernst m npu HEM3MEHHOM TOJIOKEHUU cTodHuka cBera?

OO0®O0

OT BBICOTHI OTBEPCTHUS U OT 1/5 paccTOSHUSA MEXAY OTBEPCTHEM H SKPaHOM

OT paguyca OTBEpPCTHUS U OT 1/4 paccTOSIHUA MEKAY OTBEPCTHEM M HKPaHOM
OT AMaMeTPa OTBEPCTHS U OT PACCTOSHUS MEXKITY OTBEPCTHEM M DKPAHOM

OT IMaMeTpa OTBEPCTHA M OT 1/2 pacCTOSIHUS MEXKAY OTBEPCTHEM U SKPAHOM
OT IepUMETPa OTBEPCTHUS U OT 1/3 paccTOSHHS MEXAY OTBEPCTHEM M SKPaHOM

481 Ycnosus makcumyma nipu audpakium va qudpakimonnoii pemerke onpenensieTcs BRIpaKEHHUEM:

O

e
e
e

DO

9

IpaBHILHON (pOpMyITHI HET

482 Ilpu nabmogennu qudpakimu ot menu M skpana OyneTr MUHUMYM WHTEHCUBHOCTH, €CJIH B ILEIH
yknaapiBaeTcs:

O@O00

repBast ¥ MOCJeAHSS 30HbI
4acTh nocyeqHen 30061 Openens
yacTh NepBoi 30Hbl PpeHerns
yeTHoe yucio 30H Openens

HCYCTHOC YHUCJIO 30H

483 kak cornmacno npunnumy [ toiirenca - @penens onpeaenseTcs MHTEHCUBHOCTD B kak10if Touke
MIPOCTPAHCTBA, OXBAUEHHOI'O BOJIHOBBIM Ipolieccam?

O000@

KaK pe3yJibTaT HHTep PepeHIMY BTOPUIHBIX KOTEPEHTHBIX BOJH, H3Iy4aEeMBIX 3JIEMEHTAaMH BOJIHOBOW MTOBEPXHOCTH.
CyMMO} aMILUTUTY1 KoJleOaHu# OT BcexX 30H DpeHens

yCpEeAHEHNEM HHTEHCUBHOCTEH 110 BCEM TOUKaM MPOCTPAHCTBA

Cro)xeHreM HHTEHCUBHO CTEH (PUKTHBHBIX BOJIH, M3y Ya€MbIX KaXIBIM JIEMEHTOM BOJIHOBOH MOBEPXHOCTH

CyMMO} aMIUIMTYZ NEPBOH U nocieaHel 30H Openens

484 Omnwitel 0 nudpakimm MukpoyacTHI] CBUACTEIBCTBYIOT. ..

O@OO0O

0 KJIACCUYECKOM MEXaHHKE

0 MaJIbIX pa3Mepax MHUKPOYaCTHI]

0 KPUCTAJUTMYECKON CTPYKTYypE TBEPABIX TEI

0 HAJIMYUH y MHKpO‘laCTl/ILl BOJIHOBBLIX CBOMCTB

pa3Mepsl aTOMOB KPUCTAJUIMYECKOTO BEIECTBA MIPEBBIIIAIOT pa3Mepbl MUKPOUACTHUI]

485 kakwue BemecTBa uConb3y0TCs B kadecTBe momsipuzaropa?

)ICIO)

—/

MIPOCTOE CTEKIIO
TypMaJiH
KpeMHUH
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aJmas

OO

IacrmMacca
486 kakue BemectBa aBisoTcs ontuduecku akTuBHbIMU?

BOJA
Macio

KBapu, caxap, BOJHBIH pacTBOp caxapa, CKUIUIAp
cepebpo, 30J10TO

MBUIBHBII PacTBOP

OO0®O0

487 kakoe siBienue B JMHEWHHOU ontuke Ha3bIBaeTCs qucnepcuet cera?

3aBHCUMOCTh IOKA3aTEIIsT TIPEJIOMIICHUA CPEABI OT UHTCHCUBHO CTH IMAaJaI0MIETO CBETA
3aBUCHMOCTD ITOKa3aTelIs OpCJIOMIICHHUA CPCABI OT AJIMHBI BOJIHBI MMAaAat0ICIOo CBETA
3aBUCHMOCTD ITOKa3aTelsl MIPCJIOMIICHUA CPCABI OT IMOJIAPpHU3allu CBETA

Hpe.HOMJ'ICHI/Ie MOHOXPOMATHYECCKOTO CBETA ITPU MTPOXOKICHUUN YE€PE3 JINH3Y

OO00®O

OTtpakeHue CBEeTa OT 3epPKaJbHOM MOBEPXHOCTH
488 kakoii cnektp naet packanennsrii kycok sxenesza?

HUKaKoOU
JIMHENYaThIi CIIEKTP
I10JIOCATBIN CIIEKTP
BOJIHUCTBIH CHIEKTP

@O0O00

CILIOIIHOM CIIEKTP
489 kakoit ciekTp maet cBersmasicst Tpyoka, B KOTopoit mMpoHCXOaUT ra30BbIi pa3psia?

HUKaKod
BOJIHUCTBIN CIEKTP
CILIOIIHOM CIIEKTP
JIMHEHYaThIi CIEKTP

O@OO00

0JIO CaThIM CIICKTD

490 kakoii ciekTp macT BemecTBoO B ra3000pa3HOM COCTOSIHUY , €CITU Ta3 COCTOUT HE M3 aTOMOB, a U3
Mmoeky?

JIMHEWYAThIN CIEKTP
CIJIOLIHOM CIIEKTP
BOJIHUCTBIN
BOJIHUCTBIN CTIEKTP

@O0O00

10JIO CaThIM CIICKTD
491 Jluneituarbie criekTpbl MOMIOIMIEHUS U ucyckanus xapakTepHsl 171

JUTS OXJIAXKIEHHBIX TBEPIBIX TET
MOOBIX TEL.

JMOOBIX HarpeThIX TeJl.

JUTS TBEPBIX HATPETHIX TEIL

@O000

AJIA Harpe€ThIX aTOMAapHBIX Ira30B.

492 Matepual npu THEBHOM OCBellleHUHU uMeeT kpacHslif iBeT.kak OyneT BbINIsIeTh ATOT MaTepual, ecliu
€ro OCBETUTH B TEMHOTE TOTyOBIMU JTy4amMu?

Iy pILy pHO-KPaCHBIM
CHHUM

YEPHBIM

O@OO

3CJICHBIM

84/119



22.12.2016

O

KCIITBIM
493 Ha kakwue 1Bera paznaraeTcs CBET, IPOXOASIINI yepe3 npu3my?

KpacHsIit, opamkeBbIi, pHOIeTOBBIH, T0Ty 0011, CHHIHA

OpamKeBbId, KpaCHBIN, XKEITHIH, TOTy 00, (PHOCTOBBIH, 3¢ICHBIH, CHHUI
XKenrslit, rory00ii, KpaCHBIH, OPAHKEBBIH, (PHOJICTOBBIN, 3CICHBIH, CHHHIA
KpAaCHBIH, OPaHKEBBIH, JKENTBIN, 3eJICHBIH, T0Ty00i, CHHUH, PUONETOBBII

O@O00O

KpacHsbiii, 3eneHbIi, CHHUHA, PUOJICTOBBIH, )KENTHIH, OPaHKEBbIH, TOTy00i
494 Tlokasarens mpeIOMJICHUS 3aBUCHUT:

OT BPEMEHU
Ot cxopoctu

OT Y9aCTOTHI BHEIIIHETO I10JI
OT KOHIICHTPALMH 3apsI0B

OO0®O0

OT TEeMIIEPATypBbl

495 VYron nakiioHa jyya mpOXoJsIIIEro Yepe3 Mpusmy:
Crag=nk
©=an -
Crim
Oll]_"' %] -8

® hin-1

496 Yemy paBHO MIHOBEHHOE 3HaYCHHE TOJSIPU3AINH, €CIIM KOHIIeHTpanus atoMoB B audiekTpuke paBHa
no:

OE, cos wt
@nuP;
Olru;e::: I =4E)

= e

~
Chcoswmt

497 Yro nmokaswiBaet aucnepcus Bemectsa (D=dn/dA)?

C yBemmuenueM A oTHomeHue dn/d\ yMeHbIIAeTCS 10 MOAYITIO

C ymenblieHreM A oTHomeHHe dn/d\ yMeHbIIAeTCs 0 MOYJTIO
3aBHCHMOCTD IMOKA3aTENIs MPEIOMIICHHUS OT JIMHBI BOJHBI
3aBHCHMOCTD TIOKA3aTEIs MPEIOMIICHUS OT TEMIIEPATy PhI

C yMEHBILICHUEM [JTMHBI BOJIHBI IOKA3aTeb [IPEJIOMICHUS HE MEHSETCSI

OO0®O0

498 Yto Takoe monsipomerpusi?

3aBHCHMOCTb YIJIa IOBOPOTA OT CKOPOCTH CBETA
METO/]] OTIPECIICHISI NIABHOW ONTUYECKOW OCH B TBEPJIBIX TENaX
METO/I OTIPE/ICIICHUS BA3KOCTH (BHYTPEHHETO TPEHUSI) B )KUIIKO CTSAX
METO]] OTIPEAENCHHS TUI0 CKOCTH TOJAPU3aALUT

@O000

METO ONTPEACITICHNUA KOHICHTPAIINU PaCTBOPOB ONITUYCCKN aKTUBHBIX BEIICCTB
499 Yto takoe a¢pdekTt Dapanes?

CO34acT CBA3b MCKAY MarHUTHBIMHU IpOoHeCCaMU

©]0)

BpamicHUA IO CKOCTH IMOJPU3AN CBETA B ONITUYCCKU AKTUBHBIX BCUICCTBAX IMOJ HeﬁCTBI/IeM MAarHuTHOTO ITOJIA
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BpalICHU:A IO CKOCTH MOJIPpU3allMH CBETA B OITUYCCKN HCAKTUBHBIX BCUICCTBAX IO JICCTBUEM MarHUTHOTO TOJIS
CO34aCT CBA3b MCKAY DJICKTPUICCKUMU U MArHUTHBIMU IIPpOLIECCaMN

0O0@

CO3AaCT CBA3b MCKAY ONTUYCCKUMHU ITPOIICCCaMU

500 YcnoBue oOpa3oBaHWs MUHIMYMa HHTEHCUBHOCTH CBeTa 11 Mudpakiny Ha MIeIr IMUPUHON a UMeeT

BU:

Coin @ =H(2k +1 Af2
®sin v = £kA

Qg =+2k(1/2)
Cros = +2k(A/2)
Crosa =tk

501 Ycnosue oOpa3zoBanus MakcuMyma MHTEHCUBHOCTHU CBeTa JIsl Audpakiiny Ha Meau MUPUHON a UMEET

BUI:

®in @ =H2k+1 A/2
Crosa=+(2k+1) 4/2
Crosa = kA

Cin v = £k A

Qe =+2k(A/2)

502 [Touemy 1Ba MHUMBIX M300paXKEHUS ILIEJH, TOTYYEHHBIX C TTOMOIIBI0 OUnpu3Mbl OpeHersi, MOKHO
paccmarpuBarh kak korepenTHble ucTouHuKkY:

TaK KaK OHU pacCIIOJIOKCHBI Ha Pa3HbIX PACCTOSIHUAX 6I/Il'IpI/I3MBI
TaK KaK OHHU ITOJIYYCHBI IIPHU pa3aBOCHUHN CBETOBOM BOJIHBI OT IIIEJIH B pe3yiibTaTe NpeJIOMIICHUSA B 6I/IHpI/I3M€
TaK KaK OHU pacCIIOJIOKEHBI HA OTUHAKOBOM paCCTOAHUMN OT IICIIN

TaK KaK OHU paCIIOJIOKCHBI HAa OJUHAKOBOM pAaCCTOAHUU OT 6I/IHPPI3MBI

OO00M®0O

TaK KaK OHU pacCIIOJIOKCHBI Ha pa3dHbIX PACCTOSAHUAX OT LIS

503 kakum BeIpaskeHHEeM ompesensercs paccrostuue bm o Touku Habmonenust M HapyxHoro kpas m — oif
30HBI? (b —paccTOsIHUE OT BEpIIMHBI TOBEPXHOCTH BOJHBI 10 Touku M).

O
CRNRYS

N 1
~ by =trHIm =
~ 1
~ bg=tHim i
N )
~ bp=tHdm =
~ 1
~ by =trHim E

504 HaGmonenne nudpakimym BO3MOXKHO B TOM ClTydae, €Cliu. . .

CBETOBBIE BOJHBI KOTEPEHTHEI.

CBET MOHOXPOMATUYECKUH;

pasMepbl HEOZHOPOJHOCTEN COU3MEPHMBI C JUIMHHOM BOJHBI CBETA;
CBET HEMOHOXPOMATHYECKHUH;

OO0®O0O

CBET IOJIPU30BAHHBIN ;

505 kakoro ycinoBue korepeHTHOCTH CBETOBBIX BOJIH?

O

PaBEHCTBO 4YaCTOT U aMIJIMTY

86/119



22.12.2016

PaBEHCTBO aMILTUTYJ
PaBEeHCTBA YacTOT ¥ IIOCTOSHCTBO Pa3HOCTH (a3
ITOCTOSHCTBA BO BPEMEHH ILIO CKO CTH KOJIeOaHMIt MAarHUTHOTO BEKTOPa

OO0®O

HU3MCHCHHE BO BpECMCHU IIJIOCKOCTHU Kosie0aHuit QJICKTPUYCCKOTO BEKTOpa

506 Ha ckonbko otnnuatorcs konebanus BOJIH UAYHIMX OT cocenHUX 30H Openens no ¢daze?

3/4n
Ha T
Ha 11/2
Ha 2T
32m

OO00®O

507 Yto u3 Hmwkecneayrnux spko ceds mpossiset npu audpakinm cBeta oT ABYX mienen?

OTpakCHHE CBETA
IpsIMOJIMHEITHOE PacIpOCTpaHEHHE CBETa
IIpeJIoOMIIeHHE CBETa Ha TPaHMIlEe pa3ziesia IByX Cpel
uHTepdepeHIns cBeTa

O@O00

TNoJiIprU3anusd CBETa

508 Yro takoe nudpakuus Openens?

nudpaknns chepuuecKkux BOIH

IU(paKIys 10 CKUX BOJH

JIu(paKiys KOTePEHTHBIX BOJH

nudpaknus, HabJrogaomasics 6e3 TOMOIIN KaKOW-HHOYIh ONTUIECKONH CHCTEMBI

OO000@

Z[I/I(bp aKIs1 MOHOXPOMAaTU4€CKHUX BOJIH

509 Ckosbko mpuxoB Ha 1 MM gomkHa uMeTh qudpakunonnas pemerka /i TOro, YTo0bl NepBbIT
T pakIMOHHBII MUHUMYM JUTSI cBeTa ¢ JuyinHOU BoHbI 0,5 MkM Habmomancs nmox yriom 30 rpagycos k
HOopManu?

Cio?
@3
Q}J

O 500
Cip®

510 kakoe ycrnoBue sBnsieTcst HEOOXOIUMBIM, JUTSI TOTO YTOOBI IporcXoamia qudpakius cBeTa ¢ JITHHON
BOJIHBI A B 00s1acTh reomerpuueckoit Teau ot aucka pagmycom r?

Q Judpakiys mpoUCXOIUT MPH JFOOBIX pa3Mepax dKpaHa
btk

511 kakoe u3 npuBeneHHBIX HU)KE BEIPAKCHUN SBIISICTCS YCIIOBUEM HAONIOIEHUS TTIaBHBIX MakCUMyMOB B
cnektpe nudpakimonHoit pemerku ¢ nepuogom d nox yriom ¢ ?

O mer npaBubHOTO OTBETA
®sin =11

Crosgp=x
C A
T sin @ = (2 +1)

-
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o cosgp= (2K+ljg

512 Yrnosas aucnepcus nudpakironHoi pemerku 3aBucut ot nopsiaka crekrpa k u mocrostHHOM
mudpakunonnoit pemerku Gopmynoi. ..

OF
O e
O ke
e
e

513 IIpu nagennu MoHoxpomaruyeckoro pentrenoBckoro uznyuenus Ha kpucramn MakcuMyMBl
UHTEepEPEHIINH TPU OTpakeHUH BO3HUKHYT B ciyyae korna. ..

Cein 8 = kA

Qsin 8= (2k+1 A2

Ciin 8= kA2
Crsind = Qk+1)A
@ sin 8 = kA

514 VYrnosas aucnepcust nudpaknronHoro criekrpa onpenensercs GopMyInoi. ..

Ci= 84
58

S =AAA
® = dafda
Q=difda
C=a/aa

515 Paszpemaromias cnocooHocts R mudpakunonnoit pemerku 3aBucut ot nopsinka cnekrpa k u uncna N
MTPUXOB (POPMYIIOIL. ..

=kN

N

k

i/ b

Nﬂ

i
&

'ORORORONC

Il
;:;T..

516 Paspemaromias criocoOHOCTh nudpakimonHoi pemerku onpeaensercs GOpMYIIOi. . .
C=k/n
Giin @ = kA
Oy
CexfdA.

C=a+2
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517 Bo ckombKO pa3s MOKHO [IOBBICHTD Pas3p eHIAKIIYI (IIoc00HOCTh MIIKP OCKOIA, TTep efind K

(roTorpa dEp oBAHIED B VIIETPA(PHOMETOBBIX JVIAX (4, = 2701a ) [T0 CpABHEHIH) ¢
droTorpaduip oBaHIeM B 3eNIeHbIX Tydax (A, = 550ra ) ?

~2 pas,;
=~ 5 pas3;
~4 pa3z;
~ 8 pa3sa;

OO000@

~ 6 pas,;
518 PeHITeHOE CKOP HBJTVeHEe ¢ JTHHOH BoMHBI A = 016344 [MagaeT Ha KPpHC-
TAJUT KanMeHHOI ¢ ool Hafimime MeKILTI0CK 0CTHOE P accTOAHIEe KPHCTATUIMEeCK O p elleTRH
KAaMeHHOIT ¢OJIH, e CJIH (P AKLIFIOHHBLTT MAK CHMYM ITepE Or 0 ITopAIKa HAaGmoaaeTcd IIpH
|:| "
VI8 cKombakeHHA & = 17° (5in17" = 0,292).
0,632 am
0,279 am
0,153 am

0,89 um
0,432 um

OO00®0O

519 Ykaxute ocHOBHYIO popmyny audpakimonnoii pemerku:
Csin v = kel
Chin ¢ =+(2k +1) A/2
Cros @ = £
C=a+b
Sino=+kh

520 Teno, cnocobHOE MOTOaTh MOJTHOCTHIO MPH JIFO00H TeMIepaType Nalarolie Ha Hero BOJIHBI JTF000i
YaCTOTHI - ...

BCE BAPUAHTHI HE BEPHBI
a0COJIFOTHO YepHOE TEJI0
cepoe Teno

TEJIO CHHETO I[BETa

OO00®0O

TeJ0 60T oBETa

521 Cgeuenue Tei, 00yCIOBICHHOE HarpeBaHHEM, KOTOpoe MPOUCXOUT 3a CUET TEIUIOBOTO JIBUKCHHUS
MoJekyrr 1 aToMOB BeIIeCTBa 3a CUET €r0 BHYTPEHHEH SHEPTHH - 3TO ... .

¢dorospdexr

l'amma-uznyuenue
JIFOMEHUCLCHIINS
TEIUIOBOE U3y YeHUE

O@O00

PEHTICHOBCKOC U3JIyUCHHUC

522 Tlotok nokann3oBaHHBIX B IPOCTPAHCTBE TUCKPETHBIX CBETOBBIX KBAHTOB, ABMKYIIUXCS CO CKOPOCTHIO
CBETa - 3TO NOTOoK ... .

QJICKTPOHOB

OO

HEUTPOHOB
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O®@O

3JIEMEHTAPHBIX YaCTHUI
¢doToHOB
IIPOTOHOB

523 Ot yero 3aBUCHUT OTHOIIICHHUE criekTpambHOM M3IydaTenbHOM crmocoOHoCTH Tena k ero cnekrpanbHoi
MOIVIONIATENIEHOW CIIOCOOHOCTH TIPU OTIPECIICHHBIX YCIOBHSIX.

@O000

Het npaBuibHOTIO 0TBETA

OT npupobI TENIA

Ot npupos! T€Ia U 4aCTOTHI

Ot npupos! TeNa U TEMIEepaTy Pl
ToJIbKO OT 4aCTOTHI U TEMIIEPATYPBI

524 Jlns kakux mydeit B kauectBe nudpakimmonHoii pemerku MOXXKHO UCITOJIB30BATh MPOCTPAHCTBEHHYIO
pemietky kpucranna? 1. pearrenosckue; 2. undpakpachsie; 3. BUAUMEIE; 4. YIbTPaQHOICTOBBIE.

OO00®O

3ud
lu4d
2u3l
1u3l
lu?2

525 kak Ha3biBaeTcs equHHIA MOCTOAHHOM nudpakunonnoit pemwerku u CU?

OO00®O

100 wrpuxos

MeTp

MeTp Ha 1 mrpux
metp Ha 100 mTpuxos

1 wTpux Ha METP

526 kakoit u3 HmxeykazaHHBIX BapUaHTOB MPABUIIBHO BBIPAXKAET B3aUMOPACIIONIOKEHHE IITPUXOB B
3aBHCHMOCTH OT PACIIONIOKEHUS ofHON AudpakiinoHHoi pemetku oT Apyroi, s NOTyUYeHHs IByMEpHOM
nudpakimonHoi pemerku?

@O0O00

HET NPaBUJIBbHOTO OTBETA
IITPUXH TOJDKHBI OBITH IIapaJuIeIbHBI
LITPUXH JOJDKHBI OBITh HA OJJHOM MpsIMOM
MITPUXH JTOJDKHBI OBITh TOPU3OHTAIBHBIMU
IITPUXH JOJDKHBI OBITH HEPICHIUKYISIPHBI

527 Ckonpko mtpuxoB umerorcs Ha 1 MM syuieit audpakirionHoit pemerku?

O@OO00O

1500
2500
1800
1200
2000

528 kakoii u3 HmxeykazaHHBIX BapUaHTOB IPABUIIBHO BBIpaXaeT pa3nudHblie popmbl audpakiimonHon
pemerku?

OO000@

IpO3pavyHas ¥ paccerBaroIas
Ipo3pauHas U aOCOMOTHO YEPHOE
IIpO3padHas U H30TOITHAS
Ipo3pavHasi 1 HepaccenBaroIas
Henpo3payHas U U30TPOIHas

529 kakoit u3 HmxeykazaHHBIX BapUaHTOB IPABMUIIBHO BBIpaXKaeT (POpMYITy pe3ylbTHPYIOIINX aMILTUTY/]
konebanuii, HaliICHHOM IMyTEeM reoMeTprUUIeckoro CoKeHne aMILTUTYI UCXOIHbIX konebanuii?
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Al = A - 44 cos(ey — @)
24 + A4+ A4 sinl @ - @)
DA 243+ A4 cos(e, — @)
A+ 4 +244 cos(@y - @)
= A +.4 + 44, cos(p, — @)

Q1@ 0Q QQ
Il

530 kakoit u3 HHKecIeTyIOIUX BApUAHTOB SBISETCS MPABUIBHBIM JJIs1 BBIYHCICHHUS onTudyeckoi pasHOCTH
nyTeit mexay nByms coceqanmu BC u DE mensimu mpocToit ogHoMepHO# mudpakinoHHo# pemerkn?

~
o =|DK|=2bcos ¢

~
Y= |DK|= 2F sin ¢
® :
ﬂ=|DK|=2d5m¢:
®- |pk|=dsing

)

o= |DK|= 2bsin @

531 kakoii u3 HIXKecIeyOIMUX BApUaHTOB NMPaBUILHO BbIpaxaeT a3y konebanuil, mpoucXoaaIIMX BO BCEX
Toukax IIeu, MpU HOPMAJIbHOM TafieHuu Tuiockoit MoHOXpoMaTudeckoli BoTHBI Ha AU pakiiMOHHYIO
pewetky?

C TTIOCTOSIHHOM Pa3HOCTBHIO (ha3
C OMHAKOBOW pa3HOCTHIO (a3
¢ 0JIMHAaKOBO# (hazoit

¢ pa3mu4HOi (a3oit

OO0®0O0

C pa3MYHOMN pa3HOCThIO (a3
532 kakas u3 Hmwkeyka3aHHBIX BEJTMYHMH MPABIIIBHO BRIPAXKAET MOCTOSHHYIO AudpakironHoi pemetku?

d=a-b
d=3a+b
d=2a-b
d=a+t+b
d=ab

O@O00

533 kakoii u3 HHKETIEPEUHCICHHBIX BAPHAHTOB MPABIIIFHO BBIPAXKAET CUCTEMY C MHOTOYHCICHHBIMUA N
IIEJISIMU NTapaJUIEIbHbIX APYT-ApYyTy U ¢ 01MHAkoOBOM IUPHUHOM, pa3aelIeHHBIX PABHBIMHU 110 IIMPUHE
HEMpO3pauHbIMU MPOMEXyTKaMu, pacronararoumxcs Ha oqHou miockoctu?

ctheprueckast Au(PAKIUOHHAS pPeIIeTKA
MHOTOMEpHas TH(ppaKIHOHHAs penieTka
OIHOMEpHast AUPPAKUUOHHAS peleTKa
JIByMepHas Tu(ppaKuroOHHAas peleTKa

OO0®0O0

IIPOCTPAaHCTBEHHAs AU(PPaKINOHHAS peIIeTKa

534 kakoe ycnoBue sBisieTcs ycinoBueMm Mmakcumyma audpakinum nonyuennoi audpakiumnonnoi pemerkoii (
b — mupuHa oxHoit menu, d — nepuon audpakimonnoit pemerku).

dsin @=+K A2
bsin =+ (2+K) A
dsin o=+ 2K+1)A
bsin p=+K A

dsin g=+ KA

@O000
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535 kakoe u3 3THX BbIpakeHuit otHocuTCes k hopmyine Bynbda-bparra?

OO0®O0

sin 6=\

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

536 kakoBa npuunHa mosyueHus CIUIOMIHOTO peHTreHoBckoro crniekTpa?

O@O00

PaBHOYCKOPEHHOE JIBUKCHHE BBICOKO CKOPOCTHBIX 3JIEKTPOHOB

BBIPBIBAHHE JJIEKTPOHA U3 BHYyTPEHHUX CJIOEB aTOMa BbICOKO CKOPOCTHBIMU 3JIEKTPOHAMU
BBIPBIBAHUE JJIEKTPOHOB C BEICOKOM CKOPOCTBIO OT AaHTUKATOa

TOPMOKEHHUE DNEKTPOHOB C BEICOKOH CKOPOCTBIO aHTHUKATOAOM

JBUKEHUE BBICOKO CKOPOCTHBIX 3JIEKTPOHOB C I10CTOSHHOU CKOPOCTBIO

537 Ha kakom npubope ucnonssyercs audpakimonnas pemerka?

OO0®O0

B HHTEpdepomeTpe
B ocIipiuuiorpade

B CIIEKTPOMETpE

B MHKPOCKOIIE

B TeJIECKOTIE

538 HenpepsiBHbIH (crutoniHoi) ciekTp u3nydenus xapakrepen as:

O@O00O

BCE BEILECTBA B HATPETOM COCTOSIHUM JAlOT CIUIOIIHOM CIEKTP
aTOMapHBIX TOPSYMX Ta30B

HarpeThIX MOJICKYJSIPHBIX TA30B

HarpeThIX KUAKOCTEH

aTOMapHBIX MMapoOB

539 Or uero 3aBucuT konnuecrta raBHbIX MakcMyMoB B nudpakironnoit kaptune ot miockoi pemetkn?

@O0O000

OT OTHOIIICHUS JJIMHBI CBETOBOM BOJIHBI K IEPUOY PELICTKH.
OT PacCTOSHUS MEXKIY IEJSIMUA PEIIETKU

OT IIHUPHUHBI IIEN PEIIETKH

OT OOIIIero YKca Ieje permeTKu

OT OTHOILIEHUS IOCTOSHHOM PEIIETKH K IJINHE CBETOBOM BOJIHBI

540 kakoit u3 HmxeykazaHHBIX (hOpMyIT CBSI3bIBAaET MOCTOSTHHYIO Audpakimonnoii pemerku ¢ konnuectBom
HITPUXOB HaxoAsmuxcs Ha 1 Mm? (n - 4YMCII0 ITPUXOB PACHOIOKEHHBIX HA 1 MM)

541 kakoii u3 Hmxeyka3zaHHBIX BapUaHTOB IPAaBUIIBHO BBIpaXaeT ycioBue Makcumyma npu HakitoHHOM
najzieHuu cBera Ha nudpakunonnyro pemerky? (n=0,1,2,..., - nopsinkoBble HOMEpa OCHOBHOTO

OO0®O0

d=12n-1
d=1/n-1
d=1/n
d=%n
d=1/n+1

Makcumyma).

Cdlecosa+eosag=+nh

®cosa—cosag=+ni

Cleosa+cosagi==+(m-1hi2

\

/
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dicosa+cosag)==+n+114/2

1

A n
u(cos w—cos ap)=xn- 7 2.

542 kakoii u3 HIKeyka3zaHHBIX BBIpQKCHUIH BEPHO JUTsI BRIYUCICHUS PA3HOCTH ONTHYECKUX MmyTel ABYX
COCEIHHX JTyuei, mpu HakJIOHHOM MajieHny cBeTa Ha nudpakioHHyo peretky? (o - yroi najeHus CBeTa
Ha U pakiMoHHYIO pereTky,00 — yroJl MeXy HOPMaJiblo M HalpaBJICHUEM JIy4a, COBEpIIaeMOn
nudpakiuio)

h

C=d(cos a+ cos ag)

~

2d (cos g —cos ap)

= d (cos a—cos )

PP

2d (cos a+ cosag)

)

C=dicos?a+cos? ap

543 Yemy paBHa JUIMHA PEHTT€HOBCKOM BOJIHBI COOTBETCTBYIONLIEH nepBomy nopsinky makcumyma, ecinu yron
najieHus peHTreHoBckux mydeit 300, a paccrosHue MeXay aToMHbIMU 1iockoctsamu 1 HM.

6 HM
3 HM
1 um

5 HM

OO0®0O0

2 HM

544 kakas nonoca Bcerna HabIOaeTCs B IEHTPaIbHOM YacTu criekTpa nmpu ocBereHuu audpakiimonHoi
pemetku OenbiM cBeTOM?

Kerras
CHUHSSA
TEMHas
KpacHast

@O0O00

Oenas

545 kakoit u3 HikeykazaHHBIX BApUaHTOB MPaBUIIbHO XapakrepusyeT audpakiinio peHTreHoBckux Jiyueii B
kpucrannax?

Kax pe3ynbraT oTpaxeHus OT NapauleIbHbIX aTOMHBIX IUIOCKOCTEH

Kak pe3ynsTar oTpakeHusl OT pa3iIMYHBIX aTOMHBIX I1JI0CKOCTEH, PacHOI0KEHHBIX MO ONPEAEICHHBIM YIIOM.
Kak pesynbrar oTpaxeHus OT OTHOW aTOMHOM IJIOCKOCTH

Het npaBuibHOIO 0TBETA

O000@

Kax pe3yibTaT OTPAXKCHUSA OT NEPICHAUKYIJIIPHBIX aTOMHBIX IO CKO CTEH

546 kakoii u3 Hikeyka3zaHHBIX BApUaHTOB NMPABUIIHHO BhIpa)kaeT MpaBUIIbHOE 3HaYeHUE AUPPaKIIMOHHOTO
yoia ¢ (TAe ¢ — 3Ha4eHUe yIila MEXTy MaJalolIiM U OTPAKCHHBIM JIy9aMH).

20=0
¢=20
©=2d 0
20=26
0=1/20

O000@

547 kakoii u3 HikeykazaHHBIX BApUaHTOB MPaBUIIBHO BhIpaxkaet ycioBue bparra — Bynasda? (n=1,2.... —
nopsiikoBbie HoMepa qudpakinoHHBIX MakCUMyMOB).
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2dcos 6=A/n
2dcos 6=n/A
2dsin O=(n+1) A
2dsin 6=(n - 1) A
2dsin 6=ni

@O0O00

548 kakoii yron HaspiBaercs yriom augpakium?

YTOJI MeXY PEIIeTKOH 1 JIyI0M COBEpPIIaeMBIM TU(PPaKIHIO
YTOJI MEX]Ty HMaJaloliM JTy4oM U JU(PaKIMOHHON permeTKon
yTOJI MeX Ty IPOTUBOIIOJIOKHO HANPABICHHBIMH JIyYaMH
YTOJI MEXTy HOPMAJIbIO U JIyI0M COBEPIIAEMBIM TU(PPAKIHIO

O@OO00

YTOJ MEXAY MaJaroliuM U OTPayKEHHBIM JIy YaMU
549 Ssnenue nudpakimuu cBeTa IPOUCXOIUT

TOJIBKO Ha OOJBIINX OTBEPCTHUAX
TOJIBKO Ha MAJIBIX KPYTIIBIX OTBEPCTHAX
MPaBUJILHOTO OTBETA HET

Ha Kpasx JIOOBIX OTBEPCTUH B DKpaHe

O@O00O

TOJIBKO Ha Y3KUX IIEJIAX

550 kem BriepBbIe 1aHa Hjies UCCIIEIOBAHMSI BHYTPEHHETO CTPOEHUS KpucTamioB ¢ momouisio audpakimm
pentreHoBckux yueit?

I'oiirenc
Bpoarr
®peHenb
Jlays
Bymed

O@O0O00

551 Yro aBnsieTcs NpUYUHON nosyueHus xapakrepuctuueckoro peHTreHoBckoro uzmyueHusi?

PaBHOYCKOPEHHOE JIBHKCHHE BBICOKOCKOPOCTHBIX 3JIEKTPOHOB
BBIOMBAHUE NEKTPOHA U3 BHYTPEHHUX CIIOEB aTOMa yCKOPEHHBIMH 3JIEKTPOHAMH
BBIXOJl YCKOPEHHBIX JIEKTPOHOB U3 aHTUKATOa

TOPMOYKEHHE YCKOPEHHBIX 3JIEKTPOHOB AaHTHKATO10M

OO00®0O

ABUIKECHUE BbICOKO CKOPOCTHBIX DJIEKTPOHOB C MO CTOSIHHO M CKOPOCTBIO
552 kakoe ¢usnueckoe siBieHre MOATBEPIKIACT, YTO CBETOBAsI BOJIHA SBJISETCS MOMEPEYHON?

nudpaxuns
HHTEphepeHIUs
Jaucnepcus
MpeoMIICHHE

@O0O00

noJsIpru3anus

553 kakoe BoIpaxkenus siBisiercs popmyinoit Bynsda — bparra? (d - pacctosiHue Mex1y aTOMHBIMU
wiockocTsimu, 0- yron magenus pentrenockoro usnyuenus, k — mopsinok cniekrpa, A — MHa BOJTHBI
peHTtreHoBckoro n3nyudeHus).

2dsin 0=Q2K+1) A
dsin 6=KA

dcos =K\

2dcos =K\
2dsin 6=K\

@O0O00

554 kakoit u3 Hmxeyka3zaHHBIX BapHaHTOB IPAaBMUIIBHO BBIPAXKAET yCIOBHE OCHOBHOTO Makcumyma? (n =
0,1,2... nopsinkoBble HOMepa OCHOBHOro Mmakcumyma)
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2dsin=4n A
dsin ¢=+ (2n+1) A
dsin =%(n - 1A
dsin g=%n A

dsin p=£2n + A

O@O00

555 kakoit u3 HuxeykazaHHBIX BapUaHTOB IPABUIIBHO BBIPAXKAET yCIOBHE OCHOBHOrO MuHUMYyMa? (m =0, 1,
2,....., - IopsAaKkoBbIe HOMEpa OCHOBHOI'O MUHHMYMa)

bsing=x(m-1)A
bsing=+mA
bsin@=+2m+A
bsin @ =+ (m+1)A
bsing=+3m+A

OO00®0O

556 kak neiictByet nudpakunonnas pemierka u ee pazmepsl Ha nudpakironnyio kapruny?

YCTKOCTb YBCIIMIUBACTCA
YETKOCTb YMCHBIIACTCH
YCTKOCTH NOJTHOCTBHIO UCUEC3AaCT

YETKOCTh OCTACTCS IO CTOSHHOM

O000@

YETKOCTb HAPYyHIaCTCA

557 kakoit u3 HkeykazaHHBIX BAPHAHTOB MPABUIBHO BBIPaXKaeT HEOTHOPOIHOCTh ONTHYECKOi
HEOJHOPOTHOM Cpe/ibl, Mepruoarnuecky MOBTOPSIOMIMNACS PU U3MEHEHUH BceX Tpex koopauHar
IIpOCTpaHCTBa?

npocTast AM(ppaKIUOHHAS pEIeTKa
oJHOMepHas Nu(ppaKIHOHHAs pelIeTKa
IIPOCTPAaHCTBEHHAs AU (PpaKINOHHAS PeIIeTKa
JIBYMepHas Tu(paKIroHHAS perIeTka

OO0®O0

MHOTOMepHasi Tu(ppaKIHOHHAs penieTKa

558 kakomy u3 HmxeykazaHHBIX YCIIOBHI JOJDKHBI YIOBIETBOPUT peHTreHoBckue qyun mpu oOpa3oBaHUH
mudpakunonnsix MmakcumymoB B kpucramnax (d — nepuon pemrerku, A — 1yiuHa BOJHBI)?

d=1/2
d>x
d<A
d=1
d <<

OO00M®0O

559 Dddekt yBenuuenus JIMHBI BOJHBI PACCESTHHOTO M3IYYCHHS HA3bIBACTCS:

¢dorordpdexrom

s¢dpexrom Baunosa-UepeHkosa
a¢pdpexrom Homnepa

a¢pdpexrom Kommrona

adexrom Jledast

O@O00

560 Dueprus kBanTa BeIpaxaeTcss HOPMYIION:

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

O@OO0O

561 Yro Ha3biBaeTcs BHEMIHUM (hoTorpdekTom?
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IouepHeHue HOTOTIACTUHKH TIO]] TEHCTBUEM CBETa

Brixoa 21eKTpOHOB B BaKyyM 10/ I€UCTBUEM CBETA
M3meHeHne npoBOAMMOCTH BEUIECTBa MO/1 JIeHCTBUEM CBETa
Honuzanums ra3os MoJ1 JeHCTBHEM CBETa

OO00®0O

Bo3HHUKHOBEHHE 3.]1.C. HA KOHTAKTE ABYX ITOJIyITPOBOAHUKOB, UJIM MTOJYIIPO-BOJAHUKA U METaJlIa 01 JIECTBHEM CBETA

562 ®oroanekrpuueckuit apdekr 6611 otkpriT B 1887 Tomy (kem?...) u B 18881890 romax
skcriepuMeHTAIBHO HcclieoBaH (...). Hanboee momHoe nccnenoBanue spieHus: porodddekra 6b110
BBITIOJHEHO (...) B 1900 . BcTaBbTe B mpomyIiieHHbIe MecTa (haMHJINN YICHBIX.

A. Cronetos; I. I'epi; A. DHHIITENHH

I. T'epu; A. Croneros; ®. Jlenapa

A. Diinmrreiin; I I'epy; A. Cronetos

I". Tepu; A. Croneros; M. [Tnank

A. Ditamreiin; A. Ctoneros; @. JleHapn

OO00®0O

563 dorokaron ocrenraercs MoHOXpoMarndeckum nctograrkom cBera. OT 4ero 3aBUCUT BEIMIMHA
¢dbotoToka HackIIICHMS.

OT MpUWIOKEHHOTO MEXY KaTOJ0M U aHOJOM HaIpsKEHUS
Ot Marepuana karona

Ot JacTOTHI CBETa

OT UHTEHCUBHOCTH CBETa (CBETOBOTO IMOTOKA)

O@O00

Ot Temmeparypsl KaToa
564 MakcumanwHas kunerndeckast saeprust goto3nekTpoHOB JIMHEHHO BO3pPACTAET C ...

YMCHBIICHHUEM 3a/ICPIKUBAIOIICTO HAITPSXKCHUSA
YBEJIMYCHNEM MHTCHCUBHOCTH NMaJar0MICTO CBETA
YBEJIMYCHUEM YaCTOTHI MAJar0MICTO CBETA
YMCHBIICHUEM YaCTOTHI MaJar0IICTO CBETA

OO0®O0

YMCEHBIICHUEM HHTCHCUBHOCTH MMaJar0IIETO CBETA

565 kakoii u3 rpaukoB npaBuibHO 0TOOpaXkaeT 3aBUCUMOCTh MakcumalnibHOW kunetnueckoit snepruu
Emax ¢otosnekTpoHoB 0T yacToTh! v najaromero ceera ? Pabora BeIxoza 1eKTpoHOB U3 MeTasula paBHa A.

L

O@O00

566 kakoe n3 HmKeyka3zaHHBIX MPEATIONOKEHUN BEPHO, €CJIM SHEPTHs (OTOHA MEHBIIIE pabOTHI BHIXO/A
anekTpona?

PaGota BeIxo/a Bcerma qoJbKHA OBITH 00JIbIIE dHEPTHH (POTOHA
OHeprus GoTOHA HE MOXKET OBITH paBHOH paboTe BEIX01a

SIBnenue hoTodrddheKra MPOUCXOAUT U INEKTPOH YAAIACTCSA OT METallIa
SBnenue potodddexra He MPOUCXOIUT

O@O00O

SBnenne poTodrdheKra MPONCXOANT, HO INEKTPOH HE MOKUIAECT HOBEPXHOCTH METaIIIA

567 kakoe 13 HIKECIEIYIONUX YTBEPKIACHUN BEpHO, eciin sHeprus GoroHa hv paBHa paboTe BbIxoaa
anekTpona?

PaGota BeIxosa Bcerma qoJbKkHA OBITH 00JIbIIE dHEPTHH (POTOHA
DHeprus PoTOHA HE MOKET OBITH paBHOI paboTe BhIXOa
Ipoucxoaut poTo3dhexT, HO INEKTPOH HE OKUAAET IIOBEPXHOCTH METAJUIA

O@OO

IMpoucxoaut GporoddheKT 1 HMEKTPOH yAAIIETCS OT HOBEPXHOCTH METAIIIA C MAKCHMAJILHOI CKOPOCTHIO

96/119



22.12.2016

O He mpoucxonut potosrddekt

568 kakoe u3 HIDKeCIeMyIONIMX MHEHUI MPaBUIBHO, €CIIH dHEPTUs (OTOHA OOMbIIe, YeM paboTa BeIX0a
anekrpona?

Pabota BbIXOJa NIEKTPOHA BCETNa JOIDKHA OBITH OOJbIIe, YeM 9HEPTHUs (OTOHA
Dueprust GOTOHA HE MOKET OBITh PABHBIM pabOTE BHIXO/1A

He npoucxoaur sBnenue porosrdoexra

Ipoucxonur sienerne hoTodhdheKTa U NEKTPOH yAAIAETCS OT IOBEPXHOCTH METaJIIA

O@OO00

Ipoucxomur sBneHue potodrddexra, HO FNEKTPOH HE TOKUAAET IIOBEPXHOCTh METaJUIa

569 kakoe 13 HHKecIeTyOIUX BIPAXKEHUH CIIpaBeUIUB AJIs UMITyJIbca (hoTOHA?

" (@ "@O“g)"() 10
| ] e g i | 0

570 kakoe 13 HUKENIPUBEIEHHBIX SIBICHUN OOBSICHSIETCSI BOJTHOBOM 1 kBaHTOBOI Teopueii cBera?

BoIHYXIEHHOE U3y YCHHE
Oddexr Komnrona
doTorddekr

JlaBneHue cBera

O@O00

PenTreHoBckoe H3JIy4YCHHC

571 kakoe 13 HHXKeTepEUNCICHHBIX 3HAYeHUN YaCTOTHI UCIIONIb3yeTcs s BosHukHOBeHHs hoTtoaddekra?

C 4
Um.in:E
@Eum

~

XS
Cvza

@) I

frrd

Er=A4+ 3

572 kakum u3 HKe epeunciaeHHbIX 3akoHoMepHocTel momuuHsercs komntonosckoe paccenBanue? 1 -
WHTEHCHUBHO JI BEUIECTB C MaJIbIM aTOMHBIM BECOM. 2 - ¢11abo JJIsl BEMIECTB C MaJbIM aTOMHBIM BECOM. 3 -
HMHTCHCUBHO JIs BEIICCTB C 6OHBH_II/IM aTOMHBIM BecoM. 4 - ci1abo JJIs1 BEIECTB C 60J'IBI_HI/IM ATOMHBIM BCCOM.

HET BEpHBIX OTBETOB
42

1,4

1

2,3

OO0®O0

573 kakue siBneHus nmoaTBepkaatoT kBaHTOBBIE CBOMCTBA cBETa?

O Judpaxiust, nHTep QepeHIus, moaIpu3anus
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PenTrenosckoe n3nydenue, 3¢pdexr Komnrona, nomstpusanus
DoTtoaddexT, peHTTeHOBCKOE U3MyueHue, 3(pdexr Komntona
Dotosrpdexrt, nudpaxiust, uaTEpHep eI

OO0®O

JHasieHue cera, moisgpusanus, dgpdexr Komrnrona
574 kakue gactuisl BeuieTatoT u3 karona Bo Bpems horoaddekra?

Iosurponsl
ONEeKTPOHBI
[MosoxxuTEIBHO 3apsKEHHBIE HOHBI
OtpunarensHO 3apsKEHHBIE HOHBI

OO00®O

IIporonsl
575 kakue ¢pynnamenTanbHble 3akOHBI BRIOTHAIOTCS NMPU KoMritoHOBckoMm paccesiuun?

CoxpaHeHHe UMITyJIbca U MOMEHTA UMITYJIbCa
CoxpaHeHHe IMITYJIbCa U MacChl
CoxpaHeHHe UMIYJIbCa U SHEPTUH
CoxpaHeHHe YHEPTUH U MacChl

OO0®O0

CoxpaHeHHe IeKTPUIECKOTo 3apsaa
576 kakast enuHUIIA YaCTOTHI M3TYYECHHUS CBETA sIBJsieTCss OCHOBHOU B CH?

pan/c

O00W®O

—_ = =
T o

S =
)=

577 kak Beipaxaercs popmyna DiiHITeHa 11 BHenTHero poTtosddekTa?

578 JlBa meTtaiia ¢ pa3HbIMH pabOTaMy BBIXOJIa AJIEKTPOHOB OCBEILAIOTCS CBETOM ¢ 0AnHakoBOM IITMHOM
CBETOBOH BOJIHBI, Oonbieii kpacHol rpanuisl horoaddekra. U3 kakoro meranna gportoanekrpons
BBLIETAIOT ¢ Ooubieit ckopocThio?

CKOpOCTB JIEKTPOHOB HE 3aBHCUT OT PaOOTHI BRIXO/1A

U3 000ux MeTamioB (OTOAICKTPOHBI BELIETAIOT C OJJUHAKOBOI CKOPOCTHIO
W3 meTanna ¢ MeHbIel paboTOH BBIX01a

W3 meTanna ¢ Gobrel paboToi BeIxoa

OO0®O0

O,I[HOSH&‘{HOFO OTBETA OaTh HECJIb3s

579 BripaxxenueMm kakoro gyHnameHtansHoOro 3akoHa siBisieTcs ypaBHeHHe DiHIITeHA 1711 poTodpdekra?

CoxpaHeHUH MacChl
CoxpaHeHHU UMITYJIbCa
CoxpaHeHHH YHEPTHH
COXPaHEHUU MOMEHTA HMITYJIbCa

OO0®0O0

COXpPAaHCHUH JJICKTPHUICCKHUX 3apsAa0B
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580 Ananu3zarop yMeHbIIaeT HHTEHCUBHOCTH CBETOBOTO JIyda UAYIIETo OT MOJIIpu3aTopa B 2 pasa.
Omnpenenuts yroa MeXIy IMIaBHBIMU TI0ckOCTSIME aHaTH3aTOpa U MONSPU3ATOPA:

O@O00O

60 rpanyc
30 rpanyc
0 rpanyc

45 rpanyc
90 rpanyc

581 CoBokyHHOCTS siBJIEeHUI BOJIHOBOM ONTHKH, B KOTOPBIX MPOSBISAETCS IMOMEPEUHOCTh CBETOBBIX BOJIH,
Ha3bIBACTCS:

OO0®0O0

SIBJICHUEM JFOMHHE CIICHITUH
SIBJICHUEM HHTEep(epeHInH
SIBJICHUEM TOJIPHU3ALINT
SIBTICHHEM TU(PPaKINU
SIBJICHUEM THCIIEPCUN

582 kakum crnocoOoM ecTeCTBEHHBINM CBET MOKHO NMPEOOPa3UTh B TOJISIPU30BAHHBIN ?

OO0®O0

aHAIM3aTOPOM
YKHJIKO CTBIO
MOJIPU3aTOPOM
JIFOOBIM KPUCTAIIIOM
caxapuMeTpom

583 Onruueckue ocu IBYX MONISIPOUIOB HAIIpaBieHk! Tak, 4yTo cuctema nmpomnyckaer makcumym cBeta. [lox
kakum yriioMm Hazio MOBEpHYTh OAMH U3 HUX, YTOOBI HHTEHCUBHOCTH MPOLIEIINX Jy4el yMeHblIanach Obl Ha
MOJIOBUHY ?

OO0®0O0O

25°
30°
45°
60°
35°

584 Jlns kakux nmvn BoH 3amereH addekt komnrona?

O@O0O00

Oy 9 U
nH(ppaKpacHbIE BOJIHBI
BOJIHEI BUIUMOTO CIIEKTpa
PEHTICHOBCKUE BOJHBI
yIbTpa(uOIeTOBbIE TyUn

585 I'mnotesa Ilmanka cocTouT B TOM , 4TO ....

O @000

CKOPOCTB CBE€TA IMMOCTOAHHA BO BCEX MHEPIHAJIBHBIX CUCTEMAX OTCUETA
Henbzs OJHOBPEMEHHO TOYHO ONPECACIIUTH 3HAYCHUEC KOOPANHATLI U UMITYJIbCa

aﬂeK’l“pOMaFHI/ITHLIe BOJIHBI TIOTICP €Y HBI
QJICKTPOMArHUTHBIC BOJIHBI U3JTyHalOTCA B BUAC OTACIIBHBIX HOpHI/Iﬁ (KBaHTOB), OHEPTUA KOTOPBIX 3aBUCUT OT
YaCTOThI

QJICKTPOMArHuTHBIC BOJIHBI U3JTyHar0TCA 3apsagaMU JIBHKYIIIUMHCS C YCKOPCHUCM

586 Bribepute npaBuibHyto popmynuposky 3akona dpotosdpdekra:

OO 00

HET NIPaBUJIbHOIO OTBETA
UYucno GoTO3NEKTPOHOB, BEIPEIBAEMBIX CBETOM U3 KaToAa 3a | ¢, IpsIMO MPOMOPIHUOHATFHO YHEPTUH MaJaI0IIETO
U31Iy YeHUs
Yucno GpoTOINEKTPOHOB, BEIPEIBAEMBIX CBETOM U3 KaToza 3a 1 ¢, 00paTHO NPOMOPIIMOHAIBFHO HHTCHCHBHOCTH CBETA
Yucrno GoTOIEKTPOHOB, BEIPBIBAEMBIX CBETOM M3 KaT0/1a, IIPONIOPIIMOHAIEHO HHTEHCHBHOCTH CBETA
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Yucno (bOTO3J'IeKTpOHOB, BBIPBIBACMBIX CBETOM M3 KaToJa 3a 1 C, IpsAIMO NPONMOPIHUOHAJIBHO HHTCHCUBHOCTH CBETA

587 kak pacripoctpansieTcsi OOBIUHBIN CBET?

OO0®O0O

pacmpocTpaHseTcs ¢ HOCTOSHHOI CKOPOCTHIO TOJBKO B HANIPABICHUH ITIABHOW ONTHYECKOH OCH.
pacnpocTpaHseTcsa ¢ OJUHAKOBOH CKOPOCTBIO B ONPEENCHHOM HapaBIeHUN BHY TPH KpUCTAILIA
pacnpocTpaHseTcsa ¢ OUHAKOBOI CKOPOCTHIO BHYTPHU KpHUCTAIIA

pacmpocTpaHseTcs ¢ pa3sHbIMU CKOPOCTSIMHU BO BCEX HANPaBICHUSAX BHYTPH KpHCTAIIIA

PpacpoCTpaHACTCA C pa3IMIHbIMU CKOPOCTAMH B HCKOTOPBIX HAIIPABJIICHUAX

588 kak HazbIBaeTCs yCTPOUCTBO, IPeoOpa3yrolee €CTECTBEHHBIM CBET B JIMHEWHO MOJIIPU30BAHHBIN?

OO0®O0

MOJIIPUMETP
KOMITEHCATOP
HOJIIPU3ATOP
aHaJIM3aTop
MOJIIPOUT

589 kakoe siBneHme MOATBEPIKIACT, YTO CBET SIBIISICTCS MOTMEPEUHON 371ekTpoMarHuTHOM BOTHON?

OO0®O0

reoMeTpHuUecKast ONTHKa
nudpakuus cBeta
MOJIPU3ANHNS CBETa
nHTEep hepeHIHs cBeTa
JHMCIEpCHs CBETa

590 C nomouibo 4ero MOYKHO MOJIyYUTh MOJISPU30BAHHBIN CBET?

O®@O00

CHEKTPOMETPOM
HIOJTyIPOBOJHUKOBBIM IIPHOOPOM
MHKpPOCKOIIOM

IPU3MOH U NOJIPOUIOM
ANEKTPUIECCKUM ITPHOOPOM

591 Yto HaA3BIBaETCA YaCTHUHO IOJIIPpU30BaHHBIM cBeTOM?

C

OO000

CBET, B KOTOPOM B PE3yJIbTaTe KAaKMX-TMO0 BHELUIHUX BO3ICHCTBHI MOSIBIETCS IPEUMYIICCTBEHHOE HAITPABICHHUE
xonebanus Bekropa E (H)

cBeT, B koTopoM BekTop E (H) konebmercs B 1ByX HaIpaBICHHIIX

cBeT, B kKoTopoM BekTop E (H) koebeTcst B oqHOM HarpaBiIeHUH

Caer, B koTopoM kosiebanus Bekropsl E (H) kakum-To 006pa3om ynopsgoueHsl

CBert, B KOTOPOM HamnpasneHue konebanunii Bekropa E (H) ynopsagouenst

592 Yro takoii mimockononspu3oBaHHbIH cBET?

OO0®O0

E (H) vektorunun ragslorinin {istiin istiqgamati olan igi1ga

E (H) vektoru raqslori miixtalif istiqamotlords roqs edon isiga

E (H) vektoru yalniz bir istiqamotdo, siiaya perpendikulyar istiqgamotds rogs edon siiaya
is1q vektoru rogslorinin istiqgamoti nizanlanmamis igi1ga

E (H) vektoru bir istiqgamoatdas rogs edan isiga

593 Yro takoii ecteCTBEHHBIN CBET?

OO00®O

cBeT, Tae konebanns Bekropa E(H) mponcxoanuT TobKO B OAHOM HANIPABICHUH, IEPIICHANKYIIPHOM JIydy.
cBeT, rie koedanus sekropa E (H) Bo BCeBO3MOXKHBIX HamnpapiIeHHUAX 00J1ajaloT paBHOH BE-POSTHOCTBIO
CBET C Pa3IMYHBIMU oprueHTanusaMu Bekropa E (H) Bo BceBO3MOXKHBIX HalpaBiIeHUSIX

cBeT, rae konebanus sekropa E (H) mpoucxoaut B 01HOM HaNpaBIeHAN

CBET, TJI¢ IMeeTCs IPEeUMyIIIeCTBCHHOE HapaBieHne kojaebanus sekropa E (H)

594 kakoe sBnenne oobsicHseT kopnyckynspayro npupony cera?
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s¢ddext Bynbda
JIECTIEP CHSI

dorosrpdexr
nHTEp hepeHIHs
JlaBJICHUE CBETA

OO0®0O0

595 kak Beipaxaetcs 3akon Mamtoca?
~
v=Jp cosw

~
= FEjco8x

596 kak Beipakaercs 3akon bproctepa?

¢ =cosd
¢ =sind
S1p =511 1y

OO0

9

i )|

)]

r T 1=
597 Yro takoe nBOIfHOE JTydenpenoMmiIeHue?

IpCJIOMJICHHUE CBCTA B H30Tp0HHOﬁ cpeae
pasaBanBaHUE CBETOBOTIO ITyYKa MaJaromiero Ha mo0ObIe KpUCTaJUIbI

OO000@

pacnpocTpaHeHHEe CBeTa B aHU30TPOITHOM cpesie
598 Uro Ha3biBaercs ontuueckoit ocbro kpucranna?

psimMasi, 10 KOTOPOM paclpoCTPaHAETCs CBETOBOM Iy
npsAMas, TPOXOAAIIas Yepe3 MoOyIo TOUKy KpHCcTama

@O000

599 Uem otnmaaercsi AByOCHBIE KpHCTAIITBI OT OJJHOOCHBIX ?

HUMEIOT TPU ONITUYCCKUE OCU

HUMEIOT OJIHY WJIN IB€ ONITUYECKUEC OCHU
HMCIOT HECKOJIBKO ONITHYCCKUAX OCEeH
HUMCIOT IBE€ ONITUYCCKHUE OCU

O@O00

HUMEIOT OJHY ONITUYECCKYIO OCh
600 Yro siBrsieTcst Mepoit onTrueckoit anuzorpornuu?

pa3HocTh a3

OO

Pa3HOCTb HAIPSKEHUH

pa3aBauBaHUEC CBETOBOTO IMyYKa MaJaromIero Ha MPO3pavHbIC KPpUCTAJUIbL

pasaBanBaHUE CBETOBOTO ITyYKa MaJaromICTO Ha U30TPOITHBIC KPUCTAJUIbI

HaInpaBlieHue, 10 KOTOPOMY JIyd CBETa pacIpOoCTPaHsIEeTCs He UCTIBITHIBAsI ABOMHOIO JTy4enpeloMICHUs]
HaIpaBJICHUE, [10 KOTOPOMY JIyd CBETa PAaCIpOCTPaHACTCS, UCIBIThIBASL JBOMHOE JIyYelpe JIOMICHUE
HaIpaBJICHHE, BIOJIb KOTOPOTO HAOJIFOHaeTCs ABOHHOE JTydenpeoMIeHIe
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yTOJI IPENOMIICHHS
Pa3HOCTH K03(h(PUINEHTOB NPENOMICHUS Ty4el B HallpaBJIeHUH apajuleIbHON ONTUYIECKOI 0CH
Pa3HOCTH KO3 PUINEHTOB NPENOMICHUS 0OBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JIyueil B HATIPaBJICHUH,
HNEPHEHAUKYJSIPHOM K OIITUYECKOH OCH.

@O0

601 B kakux pa3HOBHIHOCTSIX CYIIECTBYIOT Bce akTHBHBIE BemecTBa?

JIEBOBpAIIAIOIIAN

IIpaBOBpALAIOIINI

ACHMMETPHUYHBIM pa3MeLIEHUEM aTOMOB 1 MOJIEKYJT
HEeBpaIlaoIuecs

@O0O00

MPaBo M JICBOBPAIIAIOIIUI
602 kakue Bewecrsa aBisirorcsa onrudecku aktuBHbpIMU?

Macio
KBapu, caxap, BOJAHBIIH pacTBOp caxapa, CKUIHIap
BOJIA

cepebpo, 30J0TO

OO00®0O

MBUILHBIN pacTBOP
603 IlonsspuMeTphl peAHA3HAYEHBI JJIS1 ONIPEACIICHUS. . .

HMHTCHCUBHOCTHU MOJIPU30BAHHOTO CBETA ;

KOHICHTPAIIUU ONTHYCCKU aKTUBHBIX BCIICCTB B paCTBOpPAX,
JAJIMHBI BOJIHBI ITOJIIPU30BAaHHOTO CBETA,

ToKasaTeit MPeJOMIICHUS ONTUYCCKU aKTUBHBIX BEIICCTB |

OO00®O

TIOJIOKEHUS T1JI0 CKO CTH MOJIAPpU3alU MOJAPU30BAHHOTO CBETA |
604 Ha ananuzarop B caxapuMeTpe majaeT:

YaCTUYHO- MOJSIPU30BAHHBIN CBET ;
€CTECTBCHHBIN CBET;

CBET C JUIMNTUYECKOH MOJSIpU3aIUCHi;
T1JI0 CKO-TIOJISIP 30 BAHHBIN CBET;

O@O00

CBET C KpYTOBO Mossipu3anue;

605 kakoit 3 HHKecnenyromuX BhIpakeHu apisieTcst MareMarnyeckoro 3amuckio 3akona bprocrepa?

A
I A
== =n9
an y
=
wd =2, (1 + cosg)
C=Tpcosta
~

J
= eosy
@“f:nﬂ

606 kak Ha3bIBaeTCs SBIICHNUE BpaIleHUs TJI0OCKOCTH MOMSIpU3aIiy MO/ ACHCTBUEM MarHUTHOTO TOJIs?

s¢ddexr Korron — Mutona
a¢dext Keppa

apdexr Dapanes

adexr Tomcona

OO0®O0

s¢dexr 3ecOeka

607 Yemy paBHO oTHOWIEHHE Jmax/Jmin , py cTeneHn Noisipu3auu papHoi P =1/2 7

102/119



22.12.2016

Lol

[

it

2
4
1,5
3
2,5

O@O0O0O

608 HpI/I IMPOXOXKACHHUHN €CTECTBCHHOI'O CBECTA Y€PE3 MOJIAPU3ATOP €T0 UHTCH- CUBHOCTD. ..

yBelIMuuBaeTcs B 4 pasa ;
YBEIUYUBAETCS B 2 pasa;
HE U3MEHSCTCS;
yYMEHbIINTCA B 4 pasa;

@O0O00

yMEHBbIIaeTCs B 2 pasa;
609 OnTtuuecku akTHBHBIMH HA3BIBAIOTCS BeMIeCTBA KOTOPHIE 00IAat0T CBOHCTBOM. ..

YCHUIIMBATh HOJ'IHpI/I3OBaHHI>II71 CBET,
TMOJIAPU30BaTh CBET,
TIOBOPAYMUBATH MJIOCKOCTH MOJIAPU3ALNHA IMTOJTAPU30BAHHOTO CBETA,

BBIJIC/ATH MOHOXpOMaTI/I‘ICCKHﬁ CBECT U3 6en0r0;

OO0®0O0

oromarb CBET,

610 ITnockoctu nonsipuzanuu AByx npusm Hukossi, moctaBieHHBIX Ha IyTH JTy4a, 00pa3yroT Mexy co0oii
yron B 30 rpamycoB. kak n3MeHHTCS HHTEHCUBHOCTD CBETA, POIIEANIETO YepPe3 3TH MPU3MBI, €CIIN YTOJl
MeXIy ux miockoctsMu monsipuzanuu ctaHeT paBHbIM 60 TpaxycoB?

YBEJMYHTCS B 3 pasa;
YMEHBIIUTCS B 6 pasa;
YBEJMYUTCSA B 3 pa3 ;
YMEHBIINTCS B 5 pasa;

OO0®O0

yBEIIMYIUTCS B 2 pasa.

611 Onpenenuts TonmuHy kBapreBoit mnactuaku, st kotopoit yros moBo- poTa miockocTy mosispu3anuu
cBera ¢ JuymHOU BoTHBI 509 HM, paBeH 18 rpaxycos . [ToctositHHas BpareHus: kBapia Jij1st STOW JUTHHBI BOJTHBI
paBHa 29,7rpaa/mMmM.

0,012 mm
0,6 mm
0,05 mm
0,017 mm
0,5 mm

OO00®O

612 Uemy paBeH yroy MEeXy TJIaBHBIMH IUTOCKOCTSIMU TIOJIIPU3aTOpa U aHAJIM3aTOpa, €CJIM HHTEHCUBHOCTD
€CTECTBEHHOI'0 CBETA, MPOIIE/ILIEro Yepe3 3TH NMPU3Mbl, yMEHbIIMIACh B 4 pa3a? [lomomeHnneM ceera
npeHeopeys.

120 rpagycos
90 rpagycoB
30 rpagycoB
60 rpagycosB
45 rpagycos

@O0O000

613 Cgert magaer noj yrioMm MOJHOM MOJSpU3allMi Ha TpaHUILLy pas3ziena AByX cpel. kakoit yrom oOpasytoT
MEXy COOOW OTPaKEHHBIN U MPETOMIICHHBIHN Ty4un?

O

60 rpagycoB
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30 rpagycoB
180 rpagycos
120 rpagycoB

@000

90 rpaxycoB
614 kakas BeuurHa SIBISETCS HEMOCPEACTBEHHO U3MEPSIEMON caxapuMeTpom?

YACIbHOE BpallCHUE caxapa,

YTOoJ IMOBOPOTA IJIOCKOCTH MOJIIPU3AaU B HCCIIEAYECMOM pPAaCTBOPC,
MoKa3aTeJib MPCJIOMIICHUA CPEIBI |

II0Ka3aTcCJib IOITIOCHUA CBCTA,

OO00®O

KOHIICHTpAIUs caxapa B pacTBOpE;
615 Caxapumetp (MoIIpUMETP) MO3BOJSAET OMPENETUTh KOHIIEHTpalHIO:

OKpAILICHHBIX PaCTBOPOB;
IIPO3PavHBIX PACTBOPOB;

HE CMa4HMBAIOIINX PAaCTBOPOB;

PacTBOPOB ONTHYECKH aKTUBHBIX BEIECTB;

O@O00

CMayMBAIOLINX PACTBOPOB;
616 Ontruecku akTUBHBIMU HA3BIBAIOTCA BEIIECTBA, 00IaIaI0IINE CIIOCOOHOCTBRIO!

peoOpa30BEIBATH MOJSIPU30BAHHBIN CBET B €CTCCTBECHHBIN;
[IOBOPAYUBATH IIOCKOCTh KOJIeOaHUi, MPOILEAIIEro yepes HUX CBEeTa;
pa3aBauBaTh MaJ1al0IIMi Ha TOBEPXHOCTD BEIIECTBA JIy4 CBETA;
peoOpa30BEIBATH €CTECTBEHHBIN CBET B IOJSIPU30BAHHBIH;

OO00M®0O

pas3aBauBaTh JIy4 CBE€TA,
617 Yro takoe nonsipomeTpusi?

3aBUCUMOCTD YITIa IOBOPOTA OT CKOPOCTHU CBETA

METOJ OIIPEACIICHNS KOHIICHTpAalIU paCTBOPOB OINITUYCCKN aKTHUBHBIX BCIICCTB
METOJ OIIPEACIICHUA IJIJABHOM ONITUYECKON OCH B TBEPABIX TCIax

METOJ ONIPEACIICHUSA BA3ZKOCTU (BHyTpeHHCI‘O TpCHI/Iﬂ) B XKHJIKOCTAX

OO00®O

METO ONIPEACITICHUS T1JI0 CKO CTH OJIApU3alun
618 kakoii u3 HIKECIETyIONUX BRIPAXKEHUH SBIISIETCS MaTeMaTudeckim BeipakeHrneM 3akona Mamroca?

O Toeosg

®

F Iy cosd g

o= I3

cON:Q

= iCD"::
e o

@)

=2, (1+ cose)

619 Yemy paBeH yroi MeXIy IIaBHBIMU II0CkOCTSAMHU MONIIpU3aTOpa U aHAIU3ATOPa, YTOObI
MHTEHCUBHOCTH CBETA MPOXOIAIIMI Yepe3 aHaIN3aTop, YMEHbIINUIIACh B 4 pa3a?

60°
30°
45°
40°
90°

OO000@
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620 3aBucuMOCThL a0COIIOTHOrO nokasarens MMpCIIOMJICHHA BCHICCTBA OT YdCTOTHI ITa/IatOIICTO CBCTA
Ha3bIBACTCA:

SIBIICHUEM TMTOTIIOTICHHSL.
SIBJICHHEM TU(PPaKIuN
SIBICHUEM MOJIIPU3aLNN
SIBICHUEM UHTEP PepeHITNH

@O0O00

SIBJICHUCM JUCIICPCUHN

621 Ha ckonbko niBeToB pasmaraercs cBeT B pe3ysbTare JUCTICPCHH?

O@OO00

622 Tloka3arps anamutndeckoe Bbipaxkenue Gpopmysnsl komy st HOpMaTbHOU AUCTIEPCUU?

&y = arcsin —

623 Jlucriepcusi Ha3bIBACTCSI HOPMAJIBLHOM, €CIIH:

KOMITaHUsI CBETOBOTO BEKTOPa MPOUCXOIST B OJTHOM IO CKOCTH

10 Mepe YMeHbIIEHNE JUTMHBI BOJHBI TOKa3aTelb MPEJIOMIICHHUS CPEAbl BO3pacTaeT
pasMepe NMpersTCTBUI COM3MEPHUMEI ¢ UIMHOW BOJIHBI NTAJAIOIIETO CBETA

P YMCHBIICHUH JUIMHBI BOJHBI IIOKA3aTENb IPEIOMICHHUS CPEbl TAKKE YMEHBIIACTCS

OO00®0O

mo0as TouKa MPOCTPAHCTBA, 10 KOTOPOH Jomiei GPOHT BOJIHBI, CTAHOBUTCS HCTOYHUKOM BTOPHYHBIX BOJIH
624 kakue mpuOOpbI UCTIOIB3YIOTCS TSl UCCIIEIOBAaHUS criekTpoB?

MHKPOCKOTI
CnekrpoMeTp

MaHOMETP

Cnekrporpad npusMaTniecKkuit

O@OO00O

apeoMeTp
625 Uemy paBeH aOCOMOTHBIN noka3arenb MpeaoMIIeHUs cpeibl?

O nex

®_ o
CR1+FI 4B,

OmP

Ol +E.fiz,E)

626 Uto 03HavaeT nucrnepcus ceera?

,‘\

(U Ipoxoxznenue nyda gepes ONTUIECKYIO OCh
~
N\

Hano>xenue KOTCPCHTHBIX BOJIH
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[Ipenomnenue myuei
3aBUCUMOCTD MTOKa3aTess IpeOMICHHs BelIecTBa (n) OT YaCTOTHI cBeTa (V)

O®O

IIpeononenue BoJHaMu NpENSATCTBUI
627 B yem npuyrHa aHOMAJILHOW JUCTIEPCUU?

B paccenBanuu cBeTa B cpesie

B nomomenuu ceeta B cpejie

B oTpaxeHuu ceera

B nonaHOM BHYTpEeHHEM OTPa)KeHUU CBETA B CPEAie

OO00®0O

B npenomnenuu ceera B cpeze

628 kakue u3 nepeuncneHHbIx HIbke mpusHakos otHocsTes k cniekrpockomy co creknsaHoM pu3moii?
1.0Otknonenwue nydeit kpacHoro cBeta 6obie otkiioneHus ayued puoneroBoro ceera 2. Otkimonenue nydeit
kpacHoro cBera MeHblle OTKIIOHEHHUS JTy4el (PHOIeTOBOTO CBETa

IlpH yBeImMueHH 4 ONHHE] BONHEL B OBa pasa, Ag = 24X, 0N YITIOE OTEJIOHEHHA 0 H o

EBENOIHATCA VOIOBH e Gig =2 5111 <)

Tonbko 3
lu3l
Tompko 2
3u2
Tonbko 1

OO0®O0

629 koaddunuent npomyckanus — 310 BeIMUUHA, PaBHAS. . .

C=tgii, /1)
®- 1, /1,

C=1,/1,
-

C=tn(i, /1)

O= 1315}

630 Yto Ha3bIBaeTCsI HOPMAILHOM nucTiepcuen?

VYBenmueHue mokas3aTesst MMpeJIOMIICHHS C YBEJIMYCHUCM YaCTOThBI CBECTA
‘YMeHbllIeHrEe MoKa3aTels TpeJOMIICHUS C YBECIMYCHUEM YaCTOTHI CBETA
IlocTossHHOE 3HAUEHHE TTOKA3ATEIS P EJIOMIICHUA HE3aBUCUMO OT JJIMHBI BOJIHBL
TlocTosTHHOE 3HAUCHHE TTOKA3ATEISA NpCJIOMIICHUA HE3aBUCUMO OT 4aCTOThI

OO00M®O

VBenmueHue rmoka3aress MPEJIOMIICHHS C YBEJIMYCHUEM AJIMHBI BOJIHBI
631 YUto Ha3bIBaEeTCSI aHOMAJILHOM AUCHIEPCHE?

VBenmueHne moka3areis MPEJIOMIICHUSA C YMECHBIICHUEM YaCTOThBI CBETA
VYBenmaeHue mokaz3aTesst MpeJIOMIICHHS C YBEJIMYCHUECM YaCTOThBI CBECTA
VYBenmueHHue moKa3areist MpeJIOMJICHNS C YMEHBIICHUEM JJIMHBI BOJIHBL
IlocTossHHOE 3HAUEHHE TTOKA3ATEIS P EJIOMJICHUA HE 3aBUCUMO OT JJIMHBI BOJIHBL
TlocTossTHHOE 3HAUCHHE TTOKA3ATEIS P EJIOMIICHUA HEC 3aBUCHUMO OT 4aCTOThI

OO00®0O

632 kakoii u3 HIKeceLyonmx GopMy SIBISETCS BbIpAKSHUEM JIJIs TUCTIEPCUU cBeTa?

28
z

]
B | [ = b
m|m m|#

O =0 =0
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633 kakoe u3 HImKecnemyonux Beicka3piBaHU MPaBHUIIBHO?

O O @O0

HopwmanpHas u anoMasbHasi JUCTIEPCHU CBETA MIPOUCXOIAT B M0O0H 00macTu

HopMmanpHas u aHOMaJIbHAS TUCTIEPCHU CBETA MIPOUCXOAT B 00JIACTH MOTJIOICHNUS;

HopwmanpHast aucriepcus cBeTa MPOUCXOANT JTaJeko OT 00JIACTH MO-IIOIIEHNS, aHOMaNbHAS TUCIIEPCHS Ke B 00IaCTH
MTOTIIO IIEHHSI

AHOMaJbHas AUCIIEPCHS CBETA MMPOUCXOANT JaJleko OT 00JIACTH MMO-IIOMIEeHH, a HOpMaJbHas AUCIIEPCHS B 001acTH
MTOTIIO IS HHS,

HopwmanpHast 1 aHOMaJIbHASI TUCTIEPCUH CBETA IIPOUCXOISAT AAJICKO OT 00NACTH MONIOIICHUS

634 B kakoii obnacTtu criekTpa mpouCXOAUT MOTIONIEHHE CBETa B MHOTOATOMHBIX ra3ax?

OO00®0O

B Bugumoii o0macTu criekrpa;

B uH(pakpacHO# 001acTu CIICKTPa;
AOCOIOTHO HE IPOUCXOAUT

B o6macTu peHTTeHOBCKOTO M3ITyUEHUS;
B ymprpadmoneroBoit 06macTu CiekTpa;

635 IIpusma paznaraer yuu cBera B crektp no kosddunuenty npenomnenus. C yBenTu4eHUEM JJIMHBI
BOJIHBI KO3 PpULIMEHT MpeoMIeHuUs AT TPO3PAYHBIX TEI:

OO000@

MOHOTOHHO YMEHBIIIAETCS
KBaJIpATUYHO yMEHbBIIACTCS
YBEJIUYNBACTCS

MOHOTOHHO pacTeT

He mensercs

636 kakoe Bripaxenue sBisiercs hopmynoit Jlopenna-Jlopenma mis yaenpHou pedpakium Bemectsa?

@

% -

——— G=canst =r
'}2 Tu

®:_4
2—-—:.:":::'?235:?
42 o

O

S+
2—-—:-:-::'?@33:?*
=2 p

M

41
2—-—=CG?2.5‘£=.?"
n+2op

M

-1 1
e COMSE =
-2 p

637 kakoe nanpasnenue B kpucrasnie Ha3biBaeTcs ontudeckoii ocbro?

O O00®O

Hanpapnenue, B KOTOPOM MHTEHCHBHOCTh OOBIKHOBEHHOTO W HEOOBIKHOBEHHOTO JIy4ei 0T "HAKOBBI
Hanpasnenue, o koTopomy JIyd CBETa HE UCTIBITHIBAET JBOWHOTO JIyUeTpeJIOMIICHHS

Hanpagsnenue, rje HauboIIbIlIe MOTIOIAETCS CBETOBAS SHEPTHUS

Hanpagnenue, rie aMIMTyHbIe 3HAY€HUS 3JIEKTPUUECKUX BEKTOPOB OOBIKHOBEHHOTO U HE~OOBIKHOBEHHOTO CBETa
OJIMHAKOBBI

Hanpasnenue, 10 KOTOpOMY JIyd CBETA UCIBITHIBAET JBOMHOE JIyUeNpEeIOMICHUE
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638 Ha kakoe siBiieHrEe OCHOBBIBA€TCSI IPUHIIAIT PAOOTHI CBETOMPOBOIA?

OO00®O

Paccestnue ceeta

[lonHOE BHYTpEHHEE OTpakeHHE CBETA
OrpakeHue cBeTa

[Ipenomiienue ceera

[lomomenue cera

639 Ha kakwue 1iBeta paznaraercsi CBET, IPOXOSIIUIN Yepe3 npu3my?

@O0O00

KpacHbIii, 3eeHbIi, CHHUMA, (PHOJICTOBBIH, )KENTHIH, OpaHKEBBIH, r0Ty 00
KpacHsliii, opanxeBbli, GHOIETOBBIN, TOJTy 00, CHHHIA

XKenrsiit, rosry00#, KpacHBIH, OpaHKeBBIN, (DHOJETOBBII, 3€JICHBIH, CHHUN
OpamKeBbId, KpaCHBIN, XKEITHIH, TOIy 00, (PHOJICTOBBIH, 3eICHBIH, CHHUI
KpaCHBIH, OpaH)KeBBIi, JKENTHIN, 3eJIeHBIH, roTy00ii, CHHUI, PHONETOBBII

640 Yro mokassiBaet aucnepcus Bemectsa (D=dn/d\)

OO00M®O

C yBemmuenuneM A oTHomeHue dn/d\ yMeHbIIAeTCs IO MOIYITIO
3aBUCHMOCTH MOKA3ATEIS PEIOMIICHHS OT JAJIMHBI BOJHBI
3aBHCHUMOCTD ITOKA3aTENIsl MPEIOMIICHUS OT TEMIIEPATy PhI

C yMEHBIIICHUEM JTMHBI BOJIHBI TOKA3aTEIb [IPEIOMICHUS HE MCHSCTCS
C ymenbieHreM A oTHomeHue dn/d\ yMeHbIIAETCS TI0 MOYJTIO

641 Yo Takoe criekTp?

O@O00

CoOBOKYNHOCTb [TOKa3aTeNeH MpeaoMIeHUs

COBOKYIHOCTb CBETOBBIX ITYYKOB

CoBoKymHOCTH (ha3

COBOKYITHOCTB JJIMH BOJIH, COCTABISIFOIIMX M3y YarOIIUi CBET
COBOKYyIIHOCTb NIEPUOJIOB

642 Tlokasarens mpeTOMIICHHS 3aBHCHT:

OO000@

OT YaCTOTHI BHEIIHETO I10JIs
Ot cxopocTtH

OT BpEeMEeHH

OT TeMIIepaTypsl

OT KOHIEHTpaLUUH 3apsII0B

643 VYron HakiioHa y4a MpOXOIAIIETO Yepe3 MPU3MY:

Crfam

Oll]_"' %] -k

O=nﬂ - o

O— = nb

® hin-1)

644 kak n3mensiercst ckopocTh pacpocTpaHeHHUs CBeTa IpH Nepexoe U3 Bakyyma B IPO3payHyIo Cpey C
abcomoTHBIM 1okazaTrenem npenoMieHus n=27

O@O00

HET NPaBHILHOTO OTBETOB
OCTaHEeTCsI HEM3MCHHOM

YBEIUYUTCS B 2 pasa

YMEHBIIUTCS B 2 pa3a

N3MEHEHHE 3aBUCHT OT yIVIa ITaJICHUS
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645 BCJ’II/I‘II/IHa, paBHas OTHOLICHUIO noroka HU3JIYUYCHUA, MMOTTIOIICHHOI'O JdaH- HbIM TCJIOM, k HOTOky
H3JIYYCHUS, YITAaBIICTO HA HCTO, HA3bIBACTCA. . .

ONTHYECKas IFIOTHOCTS
HOTOK U3JTy4CHUS;

KO3 (DPUIHEHT MOTIOICHHS;
9HEpreTH4ecKasi CBeTUMOCTb;

OO0®0O0

CIICKTpaJibHaA INIOTHOCTb BHCpFCTHQCCKOﬁ CBCTUMOCTH,

646 Teno, koadduruenT noromeHuss KOTOporo MeHbIIE STMHAIIBI M HE 3aBUCUT OT JJIMHBI BOJIHBI CBETA,
MOJIAIOIIEro Ha HEro, Ha3bIBAIOT. . .

CepHIM;
CHHUM;
L[BETHBIM;
YEPHBIM;

OO000@

OceIbIM;

647 YeMy paBHO MTHOBEHHOE 3HaYCHUE MOJISIPU3ALUH, eclii KOHIIeHTpalus aToMoB B fudiiekrpuke paBHa

no:
OE[. cos ot
@nuP;
C=1I'I.|:|EX i 2B

= e

N
O 4 cosmt

648 kak Ha3bpIBaroTCs LIBETHBIE JIMHUU, H300paskeHHBIE HA dkpaHe B pe3ysbrare aucrnepcun?

WnrtepdepeHIMOHHOH KapTHHON
Cnexrpom

JIay rpamMMoin

Pentrenorpammoii

OO00®0O

JupaKkmoHHOH KapTHHOH
649 kakoe siBieHne B IMHEWMHON onTHKE HAa3bIBACTCS AUCTIEpCHE cBeTa?

OTpa)KeHI/IC CB€Ta OT 3€pKaJ'II>H0171 IMOBCPXHOCTH

3aBUCHMOCTD ITOKa3aTeIs MpEJIOMIICHUA CPEibl OT AJUHBI BOJIHBI MTaar0IETo CBETA
3aBUCHUMOCTH TTOKa3aTeIs MIPEJIOMIIEHUA CPEBI OT IMOJIAPU3AINN CBETA
HpeJ'IOMJ'ICHI/Ie MOHOXPOMATH4YCCKOTO CBETA IIPU NPOXOXKIACHUN YE€PE3 JINH3Y

OO00®0O

3aBHCUMOCTH OKA3aTENs OPCJIOMIICHHUA CPCAbl OT MHTCHCUBHOCTH MIaAar0IIETO CBETAa
650 kak paznaraer mudpakimonnas pemrerka magaronvii Ha Hee cBeT?

He paznaraer

OTHOCHTENEHO TT0Ka3aTeIs IPEIOMIICHUS CPEJIbI
OTHOCHUTENBHO JIMHE BOJIHBI

OTHOCHUTENFHO HHTCHCUBHOCTH CBETa

OO0®O0

Io popme pemreTkn
651 koaddunmeHT noriomeHuss MOXXEeT MPUHUMATh 3HAYCHUS. . .

menbIe 0;
6ompmre 0;
ooimbIie 3 ;

OO000

or 1 1o 2;
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@ ot 0 mo 1;

652 ITorok nokann30BaHHBIX B IPOCTPAHCTBE TUCKPETHBIX CBETOBBIX KBAaHTOB, NBIXKYIIUXCS cO ckopocThio
cBeTa. DTo moTok

MPOTOHOB
JNIEKTPOHOB
3JIEMEHTAPHBIX YaCTHII
(doToHOB

O@OO00

HEUTPOHOB

653 TI'unoresa I1nanka cocTouT B TOM, 4TO ...

C

JNEKTPOMATHUTHBIE BOJIHBI H3Iy9ar0TCsI B BUAE OTJCIBHBIX MOPIHHA (KBAHTOB), SHEPTHS KOTOPBIX 3aBUCHUT OT
4acTOTHI

3JIEKTPOMArHUTHBIE BOJHBI [TOIIEPEYHBI

HeJb31 OJHOBPEMEHHO TOYHO OINPEECIUTh 3HAUCHHE KOOPIMHATHI M UMITYJIbCa

3JEKTPOMArHUTHBIE BOJHBI W3]y 4al0TCsA 3apsAaMu, JBUKY LIUMUCS C YCKOPEHUEM

OO000

CKOPOCTBH CBE€TA NOCTOSIHHA BO BCEX MHCPIHAJIBHBIX CUCTEMAX OTCUETA

654 kakue u3 nepeurcieHHbIX CBOWCTB OTHOCATCS K TerioBoMy u3nyudeHuto: 1 —snekrpoMaraurHas
IPUPO/A U3TYUYEHUS 2 — U3ITYUSHUE MOXKET HaXOAUTHCS B PABHOBECUH C U3ITYYarOIUM TeJIOM 3 — CIUIOIHON
cnekTp vactot; 4 — auckpeTHslii criekTp yactot

TOJILKO 2
TOJBKO |
TONBKO 1,21 3
Bce—1,2,3u4
TOJILKO 1 1 2

OO0®O0

655 [l mpor3BOJILHON YaCTOTHI M TEMITEPaTyPhl OTHOIIICHHE JTydencmyckaTeIbHON CITOCOOHOCTH JIF000T0
HEMpO3payHoro Tena k ero mornomarenbHoi ciocodnoctu oguaakoBo. 3to hopmynuposka:

IIepBOTO 3aK0HA DUHIITEHHA
BTOPOTO 3aKOHA OTPaXECHUS
3axora Kupxroda

3akoH HproToHa

OO0®0O0

BTOpOTO mocrynara bopa
656 HenpepoiBHBIH (CIUTONIHON) criekTp u3mydeHus: xapaktepeH ais:

HarpeThIX MOJIEKYJSIPHBIX Ta30B
HarpeThIX KHUIKOCTEH

BCE B - Ba B HArPETOM COCTOSIHUU JAIOT CIUIOIIHOM CIIEKTP
aTOMapHBIX TApOB

OO00®O

aTOMapHBIX TOPAYUX Ia30B

657 Ot 4ero 3aBUCHT OTHOIIEHHE criekTpaabHOH moromare bHOl crmocoOHOCTH Tena k criekTpansHon
U3JTy4aTeIbHON CIIOCOOHOCTH MPH ONPEICIICHHBIX YCIOBHUSX.

Ot npupoIBI T€Na U YaCTOTHI

Ot npuponsl Tena

HeT npaBuisHOIO 0TBETA

TonbKO OT 4aCTOTHI U TEMIIEPATyPhl

O@OO0O

Ot npupodBl TeNa U TEMIEePaTy Pl

658 kakoit popmyroii Beipakaercs 3akon cmeniennst BuHa, onpeaernstomuii xapakrep 3aBUCUMOCTH
M3ITy9aTeIbHON CIOCOOHOCTH a0COIFOTHO YEPHOTO Tena OT 4acToThI (V) u Temneparypsl (T)?

~
)
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e, Th=AT

®

N 3 1
e, T = Fl —
(v, 7) =
Cv.Ti=hv
Qu, 7y =CT
Cuv,=Cv

659 kakoe uncnenHoe 3HaueHuEe UMEET NOCTOsIHHOE G B 3akone Credana-bonbiimana /uist UHTErpaIbHON
sHepreTuyeckoil CBETUMOCTH aOCOTIOTHO YEPHOTO TeJa, KoTopas BeIpakaeTcst (hopMyIIon

R =oTt

52107 Vi K
72108 Vil K
O340 Vi K
O34-10°% Vi - K

O510° Vi K

660 kakoe u3 MmatemaTrueckux BoipaxkeHui sisieTcs 3akonom Credana-bonbiiMana Uit u3myde "HUS
abCOIFOTHO YepHOTro Tena’?

~
=q o T

=g.Tt

g T

S e i

- T

00 O ®«

661 kak n3ameHuTCs MHTETpalibHAsE CHOCOOHOCTD U3TyUEHUsI A0COIIOTHO YEPHOTO TeJla IPU MOBBILIEHUN
TeMreparypsl Ha 1%?

yMeHbIuTcs Ha 1%
VYeemmuutcs Ha 1%
VYmensiutcs Ha 4%
yBenuuurces Ha 4%

O@O00

yBemmautcs Ha 2%

662 Flax maMeHASTC A MaTyUATENLHAA CIIOCOBHOCTE B PESYIETATE H3MEHEHHA
TEMIERATYPE abCo o THY HepHOr o TENA IPH CMEL] EHHH MAKCHMY Ma

CHEKTPATEHOM IWIOTHOCTH HAIVHEHHA oT - = HSMEM o A, = 1,6atwn 7

VYBemmuutces B 81 pas
yMeHbIIUTCSA B 81 pas
VYBemmuurcs B 9 pas
yMEHBIINTCS B 3 pasa

OO000@

VYBemmuutca B 3 pasa
663 kakoii U3 CyliecTBYIONMUX BUIOB U3TyUYCHUS Ha3bIBACTCS TOJLKO PAaBHOBECHBIM M3TydeHUEM?
CBeueHne BO3HUKILIEE B PE3yJbTaTEe CAMOCTOSTEILHOTO Ta30BOT0 pa3psiaa

—/
O H?,J'Iy‘IeHI/Ie XOJIOAHBIX TEJI, aTOMBI KOTOPBIX BO36y)K)IeHI>I HHBIMHU BO3ACUCTBUIMH
O DoTOoMOMIHE CLICHIIHNS (TeJ'IO normomaruee CBET, 3aTCEM CaM €1ro 1/13nyqaeT)
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O Teno, HanpuMep, Gocdop B pe3ynabTaTe XUMAYECKOH peakuy (XEMITIOMIHE CIICHIINH) TPH MEJICHHOM OKHCJICHUH
KHCJIOPOJIOM BO3yXa CBETUTCS. DTa SHEPTHUS U3y YCHHUSI BOSHUKACET 33 CUET CBOOONHOM 3HEPTHH, B PE3yNbTaTe
BO3HMKIIET0 XMMUYECKOTO Npolecca

® Msnyuenne HarpeToro Tena (TeMiepaTypHOE W3y YeHNE)

664 kak BbIpakaeTcst OTHOIIEHUE MEX 1y dHepreTudeckoil CBeTUMOCTBIO M SHepreTudeckoit spkocThio A
a0COIIFOTHO YepHOTo Tea?

h
% Td‘ﬂ;
F=1n

0
~

_ G

- 5
™
\ﬁezlge

T
A—lr
F ﬂ_ﬂ-
O 4
% =aT

665 Pacnpenenenue 3Hepruu mo cnekrpam 0110 Micciie0BaHO BUHOM 1 BBIpaXkaeTcst JaHHON (hopMyIToi
.Uemy paBHa nocrosinHas Buna ?

T-A_=b

36.107m K

TI()

32.107m. K

O

41107 m K

O

4. 10%m. K

£ @)

EC)

=389 107m K

666 kak n3MeHUTCS CIOCOOHOCTH MHTETPAIIBHOTO U3IYUYEeHMsI IPU YBEITUUYEHNUN TEMIIEpaTypbl aOCOIIOTHO
YepHOTo Teja B 2 pa3a?

yMeHbIIUTCS B 32 paza
YMEHbIIUTCS B 4 pa3a
YBEIMYHTCS B 4 pasa
yMeHbLIHUTCS B 16 pa3

@O0O00

yBemmauTcs B 16 pas
667 OT yero 3aBUCUT U3JTydaTeIbHasi CHOCOOHOCTh a0COIFOTHO YEPHOTO Tea?

OT 4aCTOThI U TEMIICPATYPbI
OT JJIMHBI BOJIHBI

OT 4aCTOTBI U3JTyYCHUA

OT pa3HOBHUAHOCTH TCJIa

OO000@

OT MJIMTCJIbHOCTU U3y UCHHUA

668 kTo 6bu1 ocHOBOMONOXKHUKOM aHanmuTHdeckoro BeipaskeHus gynkin

(4.7)

‘a._k]

I
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[Inank

Bun
Credan-bonpiman
Kupxrod

O000@

MuxenbscoH

669 kakoe 13 HIDKECIEMYIOMIMX BBIPAKCHHUNA CITPABEIIIMBO IS MTOTIIONIATEIFHON CIIOCOOHOCTH aOCOIIOTHO

YepHOro Tena?

d=1
d<1
d>1
d<1
d>1

OO000@

670 kak Hy»HO U3MEHUTH TEPMOANHAMHUYECKYIO TeMIIepaTypy aOCOIIOTHO YEPHOTO Tela, YTOObI ero
MHTETpabHasl CIOCOOHOCTh CBETUMOCTH YMEHbILIWIACh B 16 pa3?

YmMmeHbImuTCS B 2 pasa
yBesmuuTcs B 16 pa3

YMmensmurces B 4 paza
Ymensmmurces B 16 pa3

OO000@

yBENMYUTCS B 4 paza

671 kakas ¢popmyna Beipaxkaet 3akon Credana-bonpimana?

Inkv £

~
TS .

672 kakoii 3akoH BbIpa)kaeT OTHOIIICHHE
r

Aol

A7)

T

A

[Inanka
Panes-JIxunca
Credana-bonpimana
Kupxroda

O@OO00

Buna

673 kakas ¢popmyna Beipaxkaet 3akon Credana-bonpimana?

®, -
M I |
1= s KT
N\ L
sz Ij-"IIT
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674 Uemy paBHa nocrosHHas [Inanka?
C= 8,67 107 Coul sam
Co 662107 Coulsan

6,624 107 Coul-san

E)

592107 Coud sam

El

ON
~
=
Oh 621102 Cond sem

675 kakas ¢hopmyina BeipakaeT 3akon Pames-/[xunca?

o -
o=
e _2:!'?'.1"’ t
b 7 Sl .
O Zacder iy
\.ﬁ_r= —g T

K
Q. =t
') L

= 7

\/:m:x P -"IIT

676 B kakowm rony [lnank ycranoBui 3aBucumocts GyHkmu?

rg= AT )= i

LI,

1893
1895
1900
1905
1890

OO0®0O0

677 E¢HM yBeIMUHTh TEMITEPATYPY abcomoTHo uepHoro tema ot 3000 K xo
5000 K, To obwaa mMomHoeTs Haayaeria npu 1;=3000 K nonagaer Ha
0,88, a mpu T;=5000 K ua 0,56 uacts vmppakpacHoii 00MacTH CIEKTPA.
Cormacno sakoHy Credhana-bombiptana o01maa MOITHOCTE
P OIIOPLEIOHATE HA YETEEPTOH CTEITEHH €0 TEPMO,[HHAMITUECKOE TeM-
reparypsl. Kak yBe nrmiTea MOITHOCTS HHPAKPACHOT 0 M3y €HI1A?

6 pa3
2 paza
3 paza
4 paza
5 pa3

@O0O00

678 kakoit ¢popmynoii BEIYUCIIAETCS JUTMHA BOJIHBI COOTBETCTBYIOIIAsE MakCHMAIIbHOMY 3HAYEHHIO
sHepreTuueckoit cBeTMMOCTH aOCOIIOTHO YEPHOTO Tena?

@ncz = J-"IT

O Zutn® Ty
%-T= L @
m Inka” £
\-ﬁ_]r= 2 Hi'l. T ~f
~ Inv

;’T’/T= o2 xT
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679 Uto siBNsieTCs TEIUIOBBIM M3nydeHreM? [. DnekTpoMarHuTHOE U3TydeHHUe 32 CUET H3MEHEHUS
BHYTpPEHHEH SHEPTUH BELECTBA IIPU O4eHb Bbicokux Temneparypax II. DnekrpomaruutHoe u3nydyeHue
BEIIECTBA 3a CYET BHYTPEHHEN Hepruu npu atodoit remneparype I11. Dnekrpomarautnoe nznyuenue
BelIeCTBa 3a cueT Mexanuueckoil snepruu npu ar060i Temneparype

ToJbko 111
ToJBKO 11
1T u I
Iulll
TOJIBKO |

OO00®0O

680 kakoe BbIpaxkeHHe SBIAETCS OCHOBHOM (yHKIIMEH TEIIIOBOTO H3ITydeHUs?

Sv.7)

E@?ﬁ:E@jﬂ:f@jﬁ

681 C yBennueHUeM TeMIepaTypbl CBETUMOCTh a0COJIIOTHO YepHOTro Tena pesko ypenmmunBaercs. Ckonbko
Bart cBetoBoro noroka mnsnyuaer ¢ kaxmoro kBagpatHoro caHTuMeTpa abCONIOTHO YePHOE TENO MpU
temmeparype 6000 k?

7399 Barr
6500 Bart
7000 Bart
7400 Barr
7200 Bart

OO000@

682 kakoe u3 HIDKecaeMyONMX BeIpaxeHuil spnsercs 3akonom Credana-bonbpiimana mist suepre—tudeckoit
spkoctu abconroTHo uepHoro Tena (b - sueprerudeckas spkocTs, COOTBETCTBYOIIAS SAMHHYHOMY
HUHTEpBAIY).

O 1
F,a:;rz
B -2
i
O P
Yt = arl

683 Ha ckonbko yBennuuBaeTcsi CBETUMOCTh aOCOIIOTHO YepHOTO Tesa mpu temneparype 4000k?
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3,503-10° 22

cAM
@ JIM
7,351-107* —
cAM
2,642:10° =
CM
~
6,230 -10° =~
cM
1,830 -10° ==
CAM

684 ApkocTb aGCOMIOTHO YEPHOTO TEa ¢ YBeIWYeHUEM TeMmIieparypsl pesko yBennuuBaercs. kak mamenures
ero sipkocts mpu Temmeparype 2000 k (enununa uzmepenus spkoctu ctudusmn)?

1,981 c6
442 c6
2,08 c6
2,338 ¢6
8,402 c6

OO00®O

685 Ecnu yBenmnuuthb B 8 pa3 aOCOMIOTHYIO TeMITepaTypy a0COIIOTHO YepHOTO Tena, kak m3meHuTes
UHTErpajbHast CIOCOOHOCTh U3ITyYSHHS a0COJIFOTHO YePHOTO Tena?

yBeIm4uuTCS B 8 pas
YMEHBILIUTCS B 8 pa3
yMeHbuTcs B 4096 paza
yBeqmuuTces B 32 pasza

OO0®O0

yMeHbIuTCA B 32 pasa

686 Uemy paBen koaddunment nonesnoro aercteus (K.m.a) abcomroTHO YepHOTO Tea TP TeMIIepaType
T=6000 k?

7%
5%
15%
13%
10%

O@O00O

687 Ot uero 3aBUCHUT 3Ha4YeHHE mokazarens k 1y1s HeaOCOMOTHO YepHOTO Tena?

Ot Temnepatypsl

Ot npuposs! TEIa

OT IpupOIHI TETA, TEMITEPaTy P, COCTOSHHS IIOBEPXHOCTH
OT COCTOSTHUS IOBEPXHOCTH

OO0®0O0

Or TOJIIHWHBI TOBEPXHOCTHU

688 Ckonbko Bart/cm? cocraBisiet sHepreTrueckas CBETUMOCTb a0COIIOTHO YEPHOTO TeJa MPH
temmneparype 4000 k?

4624
91,34
7000

OO0
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O 3500
® 1461

689 kak nameHuTCS MHTErpaIbHAS CIOCOOHOCTD M3IYUYECHHUsT A0COIIOTHO YEPHOTO TeJa TIPY YMEHBILICHHH €T0
a0COJTIOTHOM Temmeparypsl B 2 paza?

yBEJMYHTCS B 2 paza
Ymenbmurcs B 8 pas
YBEIUYUTCS B 8 pa3
YMmensmurcs B 16 pa3

O@O00

YmensmuTCs B 2 pasa

690 Bo ckonbko pa3 n3aMeHHTBCSI CBETUMOCTH a0COJIFOTHO YEPHOTO Tea Ipu cMmenieHnu cuekrpa ot kpacHoi
rpanuipl (A=0,76) B cpeaHIo0 kenTo-3esenyto yacTh(A=0,58) npu Temmneparype 5000 k?

1,17
1,18
1,25
1,16
1,20

O@O00

691 Ckomnbko momen cBetoBoro noroka coorBeTcTByeT MoutHocTH 1 BT MoHOXpoMaruyeckoro cBeta
JnmHOM BoiHBI (A=0,5511) Hanbonee YyBCTBUTEIBHOTO IS raza?

700 mm
500
550 mm
600 mm
650 1M

@O0O00

692 Ecnu npu temmneparype 6000 k makcumym ciocoOHOCTH M3Ty4deHuUst a0COTIOTHO YEPHOTO Tela
COOTBETCTBYET BUIUMOI 00J1aCTH, TO MakCUMyMYy JUTMHE BOJIHBI COOTBETCTBYET ckonbko mukpon?

0,76
0,55
0,47
0,48
0,50

OO0®O0

693 Ecnu nBa Tena ¢ onnHakoBBIMU pazMepaMu pu onnHakoBO# TeMIiepaType MorIoaT pa3Hoe
konnuecTBO U3MyUYeHUs, TO OHU M U3JIy4aloT B pa3HoM konmuectse. kem ObLT ycTaHOBIIEH ATOT 3akoH?

Boibivan
Kupxrod
Bun
IIpeso
Credan

OO00®0O

694 Ilpu kakoii Temneparype narHa BOJIHBI, COOTBETCTBYONIAs MakCUMyMy H3JIydeHus paBHa A = 1,443
Mkm?

4000 K
1200 K
1600 K
2000 K
3000 K

O@O0O00

695 B kakowm cnyuae Beimonasiercs 3akon Buna 11st a0COMIOTHO YepHOTO Tena?
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IIpu Bcex yacToTax M BBICOKMX TEMIIEpATypax
[Ipu ManbIx yacTOTax U BBICOKUX TeMIeparypax
INpn GosBIMX 9aCTOTaX M HU3KUX TeMIepaTypax

HpI/I BCCX YAaCTOTAaX U HU3KUX TEMIICpATypax

OO0®0O0

Ipu Bcex 4acToTaxX W TEMIeparypax

696 B pesynbraTe H3MEHEHHS TEMIIEPATyPhl a0COTIOTHO YepHOTO Tena MakcumyM criekTpaibHOM MITOTHOCTH
cmemaercs u3 V1 B V2. kak m3menurcst suepreTudeckas CBETUMOCTB B 3TOM cirydae?

v, =2,5 10%Hs:

¥, =7.5-10%Hs

Veemmuutcs B 81 pas
Ymensmmres B 81 pa3
YBemmuuTcs B 3 pasza
Yeemmuutcs B 9 pas

OO00®O

Ymenbmures B 9 pas

697 kak BbUMCIISI€TCS HHTEHCHBHOCTH BBIIIEAIIETO CBETA, €CIIHM HA MPO3PAuyHYI0 Cpeay TONIIHMHON d magaer
rwiockuii cBeT ¢ MHTEHCUBHOCTHIO JO?

~
= Dem
~ &

v =l o
Py

= IDEM
OR fue_m
O -k
g =12

698 kak nsmeHuTcs uHTErpagbHas YHEpreTuueckas CBETUMOCTH a0COIIOTHO YEPHOTO Tejla MPH YMEHBIICHU!
a0COJIIOTHOM TeMIepaTypsl €ro B 2 paza?

Ymensiurcs B 16 pa3
VBemmuutcs B 8 pas
YMmensmmurTcs B 2 paza
VYBemmuuTcs B 2 pasa

OO000@

YmenbmutTcs B 8 pas

699 Ot yero 3aBUCHUT UHTETpaJIbHAs SHEpreTuueckast CBeTUMOCTh a0COIIOTHO YEpHOTO Temna?

OT npupobI TN

Ot nnomany NOBEPXHOCTH Tena
OT 4acTOTHI U3TyUEHUs

OT JIUTENbHOCTY U3y YCHUS

@O0O000

Ot TemmepaTyphl Tena

700 CBet ¢ MHTEHCUBHOCTBIO JO MafaeT neprneHaukynspHo Ha OAHOPOAHYIO MPO3PauHyI0 TOBEPXHOCTh
cpensl ¢ TommuHoM L. kakas hopmyna mokasesiBaeT yMEHbIIIEHNE HHTEHCUBHOCTHU CBETA BBIIIE/IIIETO U3
cpenbl B pe3yibrare nomiomieHus (o -koadduimeHT mornomenus, BHIMOIHIETCS yciioBue o > 0)?

et
B 1]
o8 Y B
O= et
Pl
‘IEI
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