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1327 Ru_Qiyabi_Yekun imtahan testinin suallari

Fonn : 1327 Fizika - 2

1 Ecnu n=4, kakue 3Hauenue npuHumaroT kBantossle uncia { 1 m?

C:1,234 m=0214243+
C 1,234 m= 11424344,
C-01,234  m=0£1224344,

Cr12345  m=1142.45:

C

=0,,23  m=041 42 +3;

2 Atom, kakoro sneMeHTa SIBISIETCSI TPOCTEHIIM?

3 Ilo kakoit ¢popmysie BEIYUCIISIETCS AJIMHA BOIHBI Jie bpoiinis 1y1s gacTuiisl Maccoil m u sueprueit E?

4 TlpaBuiibHOE BhIpaXXKEHUE MTPUHIIMIIA HeomnpeaeneHHocTu [eitzendepra mis koopaunar u ummnynbca?
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5 kopmyckynspHo-BonmHOBO# myanusm Jle bpoitns

OTHOCHUTCH TOJIBKO K MUKPpOYACTHULAM;
OTHOCHUTCHA TOJIBKO K Y - KBAHTaM;
OTHOCHUTCA TOJIBKO K aTOMaM;
OTHOCHUTCH TOJIBKO K DJICKTPOHAM;

OO00®0O

OTHOCHUTCA TOJIbKO K HeﬁTpaHbHHM 3apsKCHHBIM YaCTHILAM.
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6 kakum ycioBusIM TOJIKHA YIOBIETBOPATH BOJIHOBAs (pyHKIMS y, onpenensionias COCTOsIHUE YyacTulbl? 1 —
JlomkHa UMeTh OrpaHUuYeHHOE 3HaYeHue; 2 — J[omKHa OBITh OTHO3HAYHOM; 3 - TOMKHA OBITh CIIOUTHOM.

HUKaKue TpeOOBaHHE K BOJHOBOU ()yHKIIMU HE TIPEIbSBIETCS
TOJBKO 3;

1,2,3

TOJIBKO1;

OO0®0O0

TOJILKO 2

7 Tlo kakoit ¢popmyse onpenessieTcs AJTMHA BOJIHBI B HEPEIATUBUCTHCKOM COCTOSTHUH 110 THroTese e
Bbpoiinsa? (mo — macca mokost gactuisl, v - ero ckopoctb, h — mocrosiaaas [Inanka)
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8 UeMy paBeH CITMHOBBIF MOMEHT MMITyJIbca dekTpoHa?

ks

Or21 (@

Ch

Chi4g

9 Cocrosiaue s1ekTpoHa B aTOMe MOTHOCTBIO XapakTepu3yeTcs...

MardMTHBIM U CIIMHOBBIM KBAHTOBBIMHA YW CJIAMH
TJJAaBHBIM KBAaHTOBBIM YHCJIOM N

TJIaBHBIM N U a3UMY TaJIbHBIM KBAHTOBBLIMU YN CJIaMU
YCTBIPbMA KBAHTOBBIMU YU CJIaMU

O@O00

a3uMyTaJIbHbIM KBaAaHTOBBIM YU CJIOM

10 kakoii n3 HIDKECIEAYIONIMX YYCHBIX BBIIBUHYII THIIOTE3Y O TOM, YTO PO COCTOUT U3 MIPOTOHOB U
neiTponoB? 1 - bekkepens; 2 — kiopu; 3 - Pesepdopn; 4 — UBanenko; 5 — ['eitzendepr

lud
1u3;
1u2;
4us;
2u3

O@O00

11 kakoe 13 HIKECIICAYIOIIMX BRIPAXKCHUN CIIPaBEITMBO JUIsl OpOUTaibHOro kBaHTOBOTO Yncna? 1 —
Omnpenenser sHepruto dMekTpona B atome; 2 — OnpexnensieT MoMeHT konndecTBa nBmkeHus 31ekTpoHa B
arome; 3 — Onpenensier CMMMETpHIO 3ekTpoHHOTO 0Oaka B atome.

O

1u3
O 1,2u3;
O TOJIBKO 1;
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@ 2u3;
O 1u2;

12 kakoe BbIpakeHHE UMITYTBCHOTO MOMEHTa B kBaHTOBOI1 Mexanuke?

Qs fez+1
C= ne?

A
Ozt
e

= JrE+1)
C=n.fez-1

13 kakue 3HaueHuUs MOTy4YaeT MArHUTHOE KBAHTOBOE YMCIIO MPH 33JaHHOM 3HAaYE€HUU OpPOUTAILHOTO
ksanToBOrO UNCHa ?

O= 0193 000 + 5

C=0123....n

15 kakas u3 popmynupoBok coorBercTBYeT npuHuumy [aysmm.

O

CocrosHue MUKpPOYaCTHUIbI B KBAaHTOBOM MEXaHHMKE HE MOXKET OJHOBPEMEHHO XapaKTECPU30BATHCA TOYHBIMU
SHAYCHUAMMN KOOPAMHATBI U UMITYJIbCa

KBaHTOBO-MEXaHUYECKOI CHCTEME HE MOKET OBITH ABYX HUJIN Oonee BJICKTPOHOB, o6na11a101u1/1x OJMHAKOBBIM CITHHOM
SHCpFeTI/I‘IeCKI/Iﬁ CIICKTP 3JICKTPOHOB B KBAaHTOBO-MEXaHUYECKOU cucTeMe JAUCKPETCH

B KBaHTOBO - MEXaHUYECKOI CHCTEME HE MOKET OBITh ABYX W 0osee QJICKTPOHOB, HAXOAAIIUXCA B COCTOSIHHUU C
OJINHAKOBBIM Ha60pOM KBaHTOBBIX UHCEJI

@O0

O

CocTosiHue MUKPOYACTHUIIB B KBAHTOBOW MEXaHHKE 334aeTCsl BOJHOBOW (yHKIIHEH
16 Ecmu (=2; n=3, To kakoe makcumansHO€E 4uCIIO 311eKTPOHOB B HUKHEM cJioe?

18
8
6
2
10

OO000@

17 B kakom cooTHOIIEHMH HAXOATCS 3apsbl 1 MAacChl IPOTOHA U 3nekTpoHa?
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3apsiIbl PAaBHEI IO BEIMYUHE, HO MIPOTHUBOIIOJIOKHEI 10 3HAKY; Macca NpoToHa B 1836 pa3 GoJblre MacChl 3JeKTPpOHA
3apsii IPOTOHA OOJIBIIIE, YEM Y IJICKTPOHA, HO MACChI UX PABHBI

3apsiL NIEKTPOHA OOJBINE, €M y TPOTOHA, HO MACChI X PABHEI

3apsiI JICKTPOHA OO0JIBINE, UeM y MPOTOHA, a Macca MpoToHa B 1836 pa3 GoJblie MacChl JIEKTpOHA

O000@

3apsAbl paBHBI 10 BEJIMYUHE, HO MIPOTHUBOIIOJIOKHBI 11O 3HAKY; MAaCChbl TAKKE paBHbBIL

18 B atome anektpon Haxoautcs B coctossHuu 3d. Haiigure opOUTaIbHBIN UMITYIbCHBIA MOMEHT.
B
25
A3
A2
213

19 kakue 13 3THX BapuaHTOB SIBIISIIOTCS COOTHOLIEHUAMHU HeonpeaeneHHocTH [eiizenbepra? (3nech h—
nocrosiHHas [lnanka)

®tpu2h; fiphpy = b, fzipe b
Ot < b, Agpipe = by Sz S b,
Otpr St foptipy=h; bz,

C fipe=ty, AE A=ty AE fpa=t,

20 C nmomompio kakoro ombiTa onpenenseTcs coOOCTBEHHbIN Mexannuecknii MOMEHT — criiH 31ekTpoHa?

Bote

Pesepdopna;
MumkeHa;
IIrepna u I'epnaxa

O@O00O

Jesuccona u Jxepmepa;

21 Cornacuo npunnmiy [laymu B atrome makcumym ckonbko 21ekTpoHOB MOXKET OBITH OTIUYAIOTITUXCSI
CIIMHOBBIMHU M MAarHUTHBIMU KBaHTOBBIMU YHCIIaMU?

Qze-1

@

OpLERY

C+1

Qe+
22 Ckonbko snektponoB umeercs B arome, eciu nekrponnsie cion K u L, ypoBeHb 3S MOIHOCTHIO
3acelieHbl, a ypoBeHb 3P 3acenieH Ha OJIOBUHY?

® 15

O 17

—/
O 18
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16
12

OO

23 kakoii cnekTp MoxeT Bo30ykaaThest mpu komMHaTHOU Temmeparype?

BpaIaTesbHbIN;
3JIEKTPOHHBIH;
SMUCCHOHHBIHN
a0CcopOIMOHHBIN;

OO000@

KoJsie0aTenbHbIN;
24 C kakum cocTosiHHEM BelllecTBa CBsI3aH BpallaTeabHbI criekTp?

amopdHoe
TBEPJ0C
razoBoe

KUOKOC

OO0®0O0O

KPpHUCTAJNINICCKOC
25 kak naswiBarotcst mosiekymsipabie criekTpbi?

10J10caTbli CHEKTP;
JIMHEUHBIN CIIEKTP;
XapaKTEPUCTUUECKUI CIIEKTP;
YMHUCCUOHHBIN CIIEKTP

OO000@

CILIOIIHOM CIIEKTP;
26 MaTepHalIbHAA TOUKA COEEPLIALT FAPpMOHITIecKHE KomnefaHIA ¢ acToToi v = 50077

H AMILTHTY, 1001 A=0,02 cv. OMp eJermirs cpeJHIe 3SHATEHHA CKOPOCTH ~ ¢ - TOMKH HA

ITVTI OT e Rl)i'lf]HE'l"[l TTOUTOGREHTTA OO0 TTOJTOA €HITH P ABHOE eCT1.

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

OO0®O0

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

pan Amnepa
psn 3eebeka;
psa TomcoHna;
psn IlenpThe

@O0O00

psn Boibra;
28 Yto Ha3bIBAIOT MOBEPXHOCTHBHIM ckaukoM moTeHInana?

3aJ1epKHUBAIOIIEE DJEKTPUUECKOE T0JIe ABOMHOTO CIIOS

Hapy>xHbl1ii cl10#1 10JI0KUTENBPHBIX HOHOB PEIIETKH;

Pa3HOCTH NOTEHIIMAJIOB B IBOMHOM 3JIEKTPHYECKOM CJIO€, OTIpeessieMoi paboToH BEIX0/a AIEKTPOHA U3 METAIIA;
paboTy, KOTOPYIO HYXHO 3aTPaTUTh AJIs yJaJeHus 3JIeKTpOHa U3 MeTallla B BaKyyM;

MIOTEHLKAJ JBOMHOTO 3JIEKTPUUECKOTO CJI0SL €AUHUYHOM IIUPUHBL;

OO0®O0

29 Yo Ha3biBaeTcst ypoBHeM Depmu?

)

(U BTOpOIi CBEpXY 3allOJHEHHBIH JIEKTPOHAMH YHEPTETHUECKUIl ypOBEHb
@ BEpXHHUH 3aII0JIHEHHBIH 3JIEeKTPOHAMU YHEPIeTUYECKUI YPOBEHb;
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BEPXHHH CBOOOTHBIN SHEPTETHICCKUI YPOBCHbD;
HUYKHUH 3al0JHEHHbBIN 3JIEKTPOHAMU HEPTETUYECKUM yPOBEHb;

OO0

HIDKHUH CBOOOTHBIH OT 3JIEKTPOHOB SHEPTETHIECCKUH YPOBEHB;
30 Ot 4gero 3aBucUT paboTa BbIXOAA METAIIOB?

TOJIBKO OT POJia MPOBOJAHMKA
OT KOHIICHTPAIlU!U 3IEKTPOHOB;
OT JTMHEHHBIX Pa3MepOB;

OT TEMIIEPaTyphl;

@O0O000

OT XUMHUYECKOI TPUPOJABI U YUCTOTHI UX MMOBEPXHOCTH;

31 Benpo 3amoiHeHO BOIOH, MOIBEIIEHO Ha JIIMHOW BepeBke u coBepiaeT cBoOoaHbIe konebanus. B ero
JHE ecTh HeOombIoe oTBepcTHe. kak namenurcs nepuon konedanust mo Mepe BoITekaHus BOsbI?

HC UBMCHUTCA
YBEINYHNBACTCH
CHa4daJla yMCHbIIACTCA, a 3aTCM YBCIIMYNUBACTCA

YMCHBIIACTCA

@O0O00

CHavaJia yBCIMYNBACTCH, 3aTEM YMCHBIIACTCA
32 HazoBure ocHoBHO# npu3Hak konebarensHOTO qBUKECHUS?

HET BEPHOTO OTBETA
Ha0JI01aeMOCTh BO BHEIIIHEH cpejie
MIOBTOPSIEMOCTH (IEPUOAUYHOCTD)
HE3aBHCHUMOCTH OT BO3JEHCTBUS CHJIBI.

OO0®O0

3aBUCHUMOCTD II€pHUOga KOJIEOAHUN OT CHJIBI TSXKECTU
33 Uro takoe ammnutyna?

HET BEPHOTO OTBETA
CMEIICHUE KOJICOMOIHUECS TOYKHA OT TIOJIOKCHUS PpaBHOBECHUA
HauOoJIbIIee OTKIOHESHHE KOJICOIIOIICHCS TOYKH OT €€ IOJI0KSHHUS PaBHOBECHUA

YHUCJIO MOJHBIX KoJIeOAHNUH B €AMHUILY BPEMEHH.

OO0®O0O

Ty Th, TPOWICHHBIH KOJIEOIFOIIMNMCS TEJIOM 3a OJTHO KoyleOaHue

34 kakoe BbIpakeHHE COOTBETCTBYET 3HAYCHHUIO aMITUTYAbI yckoperus rapmonndeckux konebanuii?

Ay
2

2
I"II'IZI

35 kakoe u3 HIDKecIeqyONMX BhICKa3bIBaHUH CIIPAaBEATUBO 111 akTHBHOTO CONPOTUBIICHHUS B IIETIN
nepemeHHoro Toka? 1. BeIAeNsIeTCs TEIUI0TA, 2. orpaHnnyuBaet auekTpudeckuii Tok, 3. 3aBUCHUT OT 4acTOTHI 4.
Enununa uzmepenus 1 Owm,

C 1234
O 234
® 124
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1,2
1,34

OO

36 kakoe u3 HIDKEcHeMYyIONMX BhICKa3bIBaHUH cIIpaBeAsTuBO it eMkocTHOTO (MHIYKTHBHOTO)
COTIPOTHUBJICHUS B IIEIK TTepeMeHHOoTo Toka? 1. BBIACIsIeTCS TeIUoTa, 2. orpannyuBaet sekrpuaeckwnii Tok,
3. enununa usmepenus 1 Om, 4. 3aBUCUT OT YaCTOThI

14
1,34
234
12,4
1234

OO0®0O0O

37 AmmuTyna BeIHYKJICHHBIX rapMoHndecknx konebanuii mpu pe3oHaHce onmpenemnseTcs Caeayoen
bopMmyIoii:

2
Bjag +25°
Pe: r—mg—zﬁg
S __
periT T a oae
Sy — g8
g __ 4
R o
28 ay - 8
N
j _ Ju

T
Sad + 2.8

38 JIuddepennmansHoe ypaBHEHHE CBOOOIHBIX 3aTyxatonux konebanuii UMeeT BHI:
Orxfde® + 82 (dxfdt) + @i x = 0.
Crfdt +2 8+ @, =0
Qx,.-'{.:iﬁz + 8 x+al x=0
©xfde® +2 Bldxfdt) + @i x =0
sz,.-'{.:iﬁz +@t x=0

39 Mexannueckas sneprust koneonrornieiicss MaTepuanibHON TOUKH OTpenes- sieTcs ciaeayromen Gopmynoun:

O=dsin *(at+ @)

Oy Ly

C-= Acos®*(ayt+ @)
Q=tAt

O = kap 42

40 HuddepennnanbHoe ypaBHEHHE CBOOOTHBIX HE3aTyXalImuX konebaHuii uMeeT BUI;

kfde+ad = =0

~
—/
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drfdi+@l x=0
Cxfdt + @, x* =0
@"xfdﬁg +ag x=0
Qx,.-'rdﬁz —a@ x=0

41 BreiHyX1eHHBIE KoneOaHus OCYyIIECTBIISIOTCS 3a CUET. ..

CHW)KEHUS CUJI TPEHHS B CUCTEME
IepBOHAYaJbHO 3aMlAaCEHHOM KNHETUYECKOW IHEPTHUH;
IIepBOHAYaJIbHO 3aMIAaCEHHOM MOTEHIIUAIbHON YHEPTUH;
BO3JICHCTBUS MEPHUOIUIECKH U3MEHSIOIICHCS BHEITHEH CHIIBI;

O@OO0O

CJIOKCHMUS BHCITHUX CHII;

42 At=10 c amruntyna konebanuit ymenpmmiiace B € pas. Haitnure koaddurment 3atyxanus stux
konebanuii.

@,lc o

Cozet

Qﬂlﬂs o

43 Pa3HOCTb MOTEHIIMAJIOB, 00YCIOBIEHHAs pa3inyueM padoT Beixoaa konTakTHpyromux MeTamios,
Ha3bIBACTCS

TEPMOIIOTEHIINAJIOM
MIOBEPXHOCTHBIM CKAYKOM MOTEHIINANA;
BHEIIHEH KOHTAKTHOM Pa3HOCTHIO IOTEHIUAJIOB;

BHYTPEHHEHN KOHTAKTHOM Pa3HOCThIO IOTEHIUAIOB;

OO0®O0

IIOTCHIMAJIOM CJIOs;

44 Pabota BBIXO/1a IPU TEPMOAIIEKTPOHHON IMUCCUH ompeenseTcs BelpaxxkeHueMm: Wo — sHeprus snektpona
B Bakyyme , F —yposenp @epmu

45 TloBepxHocTHBIH ckayok moTeHIMaNa onpeaensercs mo Gopmyre:
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A
ﬁtp:—z

e
ﬁwzl

[
®
© A4
Ap=—

(%4
Dp=9 -9,
YO |
Ap==2
““F

46 Ilo kakoit popmyne onpenensiercss BHemHsAs konTakTHas pa3HOCTh TOTCHIIMAIOB?
N
O L ke 8
Eﬂ_Eﬁ

O
_Ep+Eg

47 Tlo kakoit ¢popmyne Beramcisercs terio [lensrbe? I — cua Toka, U — Hanpsbkenue, R — conpoTusienue,
t- Bpems, [1 —koadpdunuent [lensroe.

@, U2
R
Cn =IUt
C 72
== ¢
Cn =
Cr=T11t
O =1t

48 TlenbThe OOHAPYKWUI, YTO MpU poxoxkaeHuu snekrpudeckoro Toka uepes konrakT nByx pasnuyHbIX
pOBOIHUKOB

c H3MCHSCTCS NX XUMHYUCCKUN COCTaB,
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49 Kpyroeag 4acToTa @ 3aTYXAHLIX K0Je0aHINT CBA3aHA ¢ COGCTBeHHOIT

KPYTOBOI 4acTOTOM &, KOJedaHHIT CHCTeMBI CIeayIoIer] Gopnry o

50 BpIHy&TeHHBIE KOJIeGaHIIS OITICBIE AT CA TH({ep eHITIaIbHBIM V] ABHEHHeM
0,4dx/de? +048cx/dt +1,6x = 08sin @f. TIpH KaK0il UacTOTe BHEIIHe 1 CIIbI 6y1eT

HaOE0IATHCS Pe3OHAHC?

51 Mgy ep eHIpIATBHOE VpaBHEHIE 32 TY XA K0JIed AHITT HMeeT BH

05d%x/de? +0,25dc/dt + 8x= 0. OnpeJesmITe KPyToBYEO YA CTOTY YTHX

O

C

TCIJIOTa

OO

|
-2
&,

|
o

Qﬂﬂc'l - pad
O -1

W 05T pad
Q03c? . pro
@1,81.:'1 - pad

QD,QS'I - pad

KOIed arnnt.

52 Ipa 0qHOKOr0 HAI ABJIEHHBIX K0Ie0aHIA 3a0aHE] VP ABHEHIIAMI:
x = 3coshif + 0,040), x, = 5cossf+ 0,147r) HafmIme aMILTIITY Oy

Pe3VIIETHPYHOIIET O KoJTedaHIA.

C1oe71 pad

QU,Ec“l - pad

@ pad

QU,BC . pas

QU,Ec“l - pad

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

@O0O00

UMCIOIINX 3aIT0JTHCHHBIN QJICKTpOHaAMHU BHGPFGTI/I‘IGCKI/Iﬁ YPOBCHB U PA3JIMIHYI0 TEMIICPATYPY BO3HUKACT
TCPMOJICKTPOABHIKYIIIasl CUJIa
B 3aBUCHMOCTH OT €Iro HAalIpaBJICHUS IIOMUMO )I)I(O}’JTGBOﬁ TCIIOTHI BBIACIACTCS UK ITOITIOMACTCA JOIIOJHUTCIIbHAA

HHUYECTO HEC ITPOUCXOAUT
HEPABHOMCPHO HArpeThIX JOJLKHO IPOUCXOAUTH JOTIOJHUTEIbHOC BEIACIICHUEC (HOFJ'IOHIGHI/IB) TCILJIOTHI,

10/109
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53 HpHTeMHBIMIL TAMIIAMII HA3BIB A TCA JEOMIHE CIIeHTHBIe TTAMITBI, TAIIe
JTEIHHOBOJHOE 0 VBT (i101eToR oe IEyeHIze. Mak cHnvyM H3 Ty e HIA
IPHTEMHOI JIAMITLI COOTEETCTBYeT JTEHHe BOMHBI 31 SMMEK, A [epHoI-

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

O 10% kongf e
C107 knafe
®10° kngfe
C10° kenge
O s

C10® donge

54 MaTtepHaTbHAS TOMKA COBEPIIAST FAPMOHITIe CKHe KoTeSa s ¢ 1A cToTol

V= 5000, 1 anMIImTy ol A=0,02 oM. Orp eqe/IHTE MAaK CHMABHOe 3HAa'e-
HIIE VCKOPEeHIA &, TOIKIH HA IIYTH 0T ee Kp afHer 0 MoJI0:KeHIa 00 [MOI0GKeHIA

P ABHOE eCI1d.

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

Qﬁ- 10° CM}"ICE

55 MaTtepHaTbHAS TOMKA COBEPIIAeT FAPMOHITe CKHe KoTefaHHs ¢ 1A cToTol

V= 5000, 1 anirmITy goil A=0,02 ov. OrIp eqe/IHTE Mak CHMATBHOe 3Ha'de-
HIle CKOpOCTH 4 TOMKH HA [IVTH 0T ee KpafHero rojIok eHig 0 [0J10EeHHA

P AEHOE eCI14.

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

OO00®O

56 MaTepHaTbHAA TOMKA COBEPIIAST FAPMOHITE CKHe KoedaHIA BI0Ib 0CH
OX cneprogoM T 1 anIIrmITy 8o Xg . 32 KaKoe Bp eMA, CUITAA 0T Hadasla

JOBIDKEHIIA, OHA [P Ofi1eT paccToarie S = ¥, . HauampHag dasza o = /2.

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

@O000
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57 MaTepHaIbHAA TOMKA COBEPIIAST FAPMOHITIE CKHe KoedaHIHA BI0Ib 0CH
OX cneprogom T 1 anormaTy 8o Xg . 3a KakKoe Bp eMdA, CUITAA 0T Hadalla

JBIDKEHIIA, 0HA [P OFOeT paccToAdme S = 4 . HauambHag daza @ = 0.

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

@O0O00

58 MaTepHaTbHAA TOMKA COBEPIIAST FAPMOHITIE CKHe KoledaHIA BI0Ib 0CH
OX cneprogoM T 1 anIIrmITy 8o Xg . 32 KaKoe Bp eMA, CUITAA 0T Hadasla

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

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

OO0®0O0

59 MaTepHaIbHAA TOMKA COBEPIIAST FAPMOHITIE CKHe KoledaHIA BI0Ib 0CH
OX cneprogoM T o anIImITy 30 Xg . 32 KaKoe Bp eMA, CUHTAA 0T Ha1a 1A

JEIDKEHIIA, OHA P Of11eT paccToArme S = X, /2. HauanbHas daza a, = 0.

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

OO0®O0

60 Tea omHHAKOED HAIPAE JIEHHBIX FapMOHIM eCKHY KoedaHHA ¢ 0IHAK 0B O YacTOTOH ¢
AMILTIITY3anI A =3 M I Az=5 cM (KJIAJBIB AT CA B 0JHO FapMOHIF ecKoe KoredaHiIe ¢
pasHOCTEEG a3z Ag=m4. OnpeqemITe aMILTITYVY P e3VIIBLTHp VIOIIIeT0 KolledaHIIga

9,56 cMm
743 cm
11,32 c™m
5,33 cMm
13,82 c™m

O@OO00

61 MaTepHanbHAA TOUMKA COBEPIIAET IAPMOHITecKHe KOTe5aHIIA ¢ 1A cTOToi

v = 5007 , M aMIUmrTy,aoit A=0,02 cv. Onp eqermTs cpeJHIe SHATEHHA VcKop e — (4~

TOYMEKIT HA lT'I-'TII oT ee R]_) AfIHer 0 TI0JI0EPHITA 0 ITOTIGReHITA l:'ﬂBHUBE'U-[’FI
) 2
4107 car e
) 2
107 catfe
e 2
107 eatfe
0 2
5.10° caje

@3- 10° cMJr’cg
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62 OcHOBHOI MPUYNHON BO3ZHUKHOBEHUS yTOBOTO pa3psiia SIBISCTCS ...

OO0®O0O

BBICOKOC HAIIPAKECHUEC HA DJICKTPpOAaX

dorosrpdpexr

TCPMOIJICKTPOHHAA SMUCCHUA

HET BCPHOIO OTBETA

0COOEHHOCTH CTPOEHHS IEKTPOIOB

63 Uto ompenensieT BHICOTY 3Byka?

O000@

4acToTa
¢aza
aMILUIUTYZA
CKOPOCTh

HUHTCHCHUBHOCTH

64 Yto ompenenser MOIIHOCTH 3Byka?

O000@

WHTCHCUBHOCTb

¢aza
CKOPOCTh
Hepuo
4acrora

65 kakas Bonna siBnsieTcst 3sykom?

66 kak 3aBucut yactora rapmonndeckux konebanuii ot BpemeHu?

O000@

@O0O00

[IpononbHas

[osipuzoBanHas
DneKTpOMarHuTHas

Crostuas
[lonepeunas

JIMHEHHO

IIPOIOPLUAIBLHO KBaAPATHOMY KOPHIO

00paTHO POTOPIHATIBEHO,

KBaJApaTu4iHoO,

HE 3aBUCHT,

67 CpaBHute yacToThl konebanuit konebarenbHbIX KOHTYpOB
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68 CpolicTBO 3BykoBBIX BOJIH (BOJIH akycTrueckoro auamna3zoHa)

HET BEPHOTO OTBETA
MOJIIPU3AIHS
TeKy4ecThb
TEIUIONPOBOJAHOCTh

@O0O00

OTpakeHUe

69 MarepuanbsHas Touka coepiaet rapmonudeckue konedanus ¢ nepuonom T=0.4 cek. Onpenenuts
YacTOTY U3MEHEHUs ero knHetndeckoi SHeprum.

50 '
25T
100Tg
20T
40T’

OO00®O

70 MarepuanbsHas Touka coBepiaet rapmonndeckue konebanus ¢ wactoroit v=25 I't. OnpeneauTs 4acToTy
U3MEHEHUS €T0 MOTEHIIMATBLHON SHEPTUH.

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

OO00®O

71 Tlo kakoii hpopmyne onpenensiercst uactora koebanuii B konedarenpsHoM koHTYype ¢ akTHBHBIM
conpotuBieHueM R, naaykrtusHocTsio L u emkoctsio C?

C 7
2 R

412

1
= {E]

72 Yto HA3BIBAIOT JJIUHOU BOIHEI?

COBOKYTIHOCTB IIOCKOCTEH, MapaieIbHBIX IPYT APYTY.

PAacCTOSHIE MEXIy IBYMs O KaWIIeMl TOYKaMH CPEBI, B KOTOPBIX pa3HOCTh (a3 KajJeOaHuil paBHa 2.
BEKTOP MO MOJIYJIFO PAaBHBII BOJIHOBOMY YHCITy, U HaIIpaBIECHHBIN BIIOJIb Tydya B pacCMaTpUBAeMON TOUKE CPEbI.
YHCII0, KOTOPOE MOKA3bIBAIOT KAKOE KOMYECTBO JUIHH YKIAABIBACTCS B OTPE30K 27.

OO00®O

TEOMETPHUIECKOE TECTO TOUEK, B KOTOPHIX (ha3a KoeOaHUi MMEeT OJTHO O TOXKE 3HaUCHHE.
73 YTo HA3BLIBAIOT BOJTHOBLIM YHCJIOM?

COBOKYIIHOCTb IUIOCKOCTEH, MapaiiebHbIX IPYT APYTY.

TeOMETPHUIECKOE TECTO TOUEK, B KOTOPHIX (ha3a KoeOaHUi IMEST OJTHO O TOXKE 3HAYCHHE

PacCTOSHIE MEXIy IBYMs OJMKaWIINMH TOYKaMH CPEIBI, B KOTOPHIX Pa3sHOCTh (a3 kojeOaHuil paBHa 21
BEKTOP 10 MOJYJIIO PaBHBIH BOJIHOBOMY YHCIIy, M HAIIPABJICHHBIH BIOJIb Jy4a B pACCMAaTPHBAEMOMN TOYKE CPEIIBI.

@O0O00

YHUCJIO, KOTOPOEC MOKA3BIBAIOT KAKO€ KOJIMIECTBO AJIMH YKJIAAbIBACTCA B OTPE30OK 2m.
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74 YTo Ha3bIBAIOT BOJIHOBBIM BekTOpOM?

COBOKYITHOCTb IJIOCKO CTEM, MapauiebHbIX APYT APYTY.

pacCcTOsSHIE MEXy ABYMs O KaHIINMK TOYKaMH CPEIBl, B KOTOPHIX Pa3sHOCTH (a3 kojaeOaHwmii paBHa 21
BEKTOP IO MOJYJIFO PaBHBII BOJIHOBOMY YHCILy, U HAIIpaBICHHBIN BJOJIb Tyda B paCCMaTPUBAEMON TOUKE CPEABI.
YHUCJIO, KOTOPOE MOKA3bIBAIOT KAKOE KOJMYECTBO JJIMH YKIAJABIBAETCS B OTPE30K 27.

OO0®O0

TEOMETPUYCCKOC TECTO TOUYCK, B KOTOPBIX (1)33& KoJIeOaHUi NMEET OJITHO O TOXC 3HAYCHUC
75 Cuna toka, onpenensiemas BoipaxkeHueM I=¢/(R+r), coorBeTcTByerT:

3aTPYIHSIIOCH OTBETUTH
3akoHy OMa

3akony Kynona

3aKOHY COXPaHEHHS MICKTPUIECKOTO 3apsiaa

OO00®0O

3aKOHY 3JI€K1“pOMaFHPITH0171 WHAYKOUN

76 Tlo kakoii hopmyne orpenensieTcsi 3aBUCUMOCTh aMILTUTY/IbI 3aTyXatomux konebanuii 0T BpeMeHH?
A
~ —(ap+ A
a(t) = a,e” ™"’

a(t) = a,e' @
Q) = a,

)
at=ge™®

a(t) = ae”

77 kakoit u3 rpadgukoB cOOTBETCTBYET 3aBUCMMOCTH aMILTUTYAbI TapMoHndeckux komebanuii oT BpeMeHH?

N
—/

A

! T
~
N7

O

C
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T

78 Tlo kakoii hopmyne omnpenensiercs: npuBeAeHHas JuHa pusnueckoro masitauka?

[

C 4
T
JE- = =
gl
@®
i 2
mé
O TQ
&
g=5"_
4r
O iy
A
Fig!
f'\
Y mf
=i
i
79 Tlo kakoii hopmyne onpenensiercst mepuos konedbanwmii pusnueckoro masitauka?
O
Jao
T=2r | —
mg
~
T = 2. /mgl
®
—~
r=2x |-
mek
O
¥
T=2x |—
&
© ¢
m
T =2z, |
oF

80 ¥V nByx rapmonnueckux konedanuii onnaakoBoro HampasieHus ¢ aMmmiutygamMu A1=3 cm u A2=5cm
9acToThl oAHakoBBI, a pasHOCTh a3z ¢p=60°. OnpenenuTs aMIUTUTYLy pe3ylbTupytomero konebanus.

O 3cMm
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O00@

8 cm
2 cm
7 c™m
5cm

81 Yemy paBHO BHEIIHEE COMPOTUBIICHUE MPU pa3pbIBE Hemu?

OO0®0O0

OyaeT CTpeMUTHCS K MUHUMAJIBEHOMY 3HA4€HHIO
OyIeT CTpeMUTHCS K HyJIO

CTPEMHTCS K OECKOHEUHO CTH

OyZeT CTPEeMUTHCS K eMHULE

OyneT cTpeMuThCs K 3(hPEeKTHBHOMY 3HAYCHHIO

82 UYro Ha3bIBaeTCs yAEIbHOM TEMI0BOM MOILTHOCTHIO Toka?

O000@

KOJIMYECTBO TEIUIOTHI, BBIICISIONIEECs 3a AMHULLY BpEMEHH B €IUHUIIE 00beMa IPOBOJIHUKA;

BEJMYUHY 00paTHOI MOIIHOCTH TOKA;

BeJMYMHY 00paTHYIO yIeIbHOMY CONPOTHBIICHHUIO;

KOJIMYECTBO TEIJIOTHI, BBIAEIHIONIEECS C €AUHULBI IJIOLIaAU IOBEPXHOCTH IPOBOAHMUKA 34 €IUHULY BPEMEHH;

paboTy coBeplIaeMyI0 TOKOM 3a €UHHUILY BPEMEHU

83 kakas pusnueckas Bennunna onpenensercs seipaxkeaneM AD/R (R — conporusnenue karymkn, AD-
M3MEHEHUE MarHUTHOTO 1oToka, mpoHu3biBaromiero karymky)?

O@OO00

CKOPOCTb U3MEHEHHMSI CHJIBI TOKa
MHIYKIUS MATHUTHOTO TOJIS

CHJIa TOKa

3apsij, IPOTEKAIOUINIT Yepe3 KaTyIIKy
OJC ungyxuuu

84 kakas pusmnueckas Bennunna onpenensercs eipaxkenueM (2WL)1/2 (L- uanyktuBHocTs, W- sHEprus
MarHUTHOTO TOJIs)?

@O0O00

AJICKTPHUYECKUAN 3apsiT
COTNPOTHUBJICHUE

cHJIa TOKa
HaIpsDKeHUE
MarHUTHBIA MOTOK

85 kontyp c miomiansio B 30 cM? HaXOIUTCS B OHOPOAHOM MarHuTHOM mnosie ¢ uaaykuueit 0,04 Tn. Yron
Mexay Bekropom nnaykiuu u HopMaibio k moBepxHocTt koHtypa pasen 60°. OnpenenuTe MarHUTHBIN
notok gepes kontyp. cos60°=0,5.

@O0O00

45 mxB0O
30 mxB6
50 mxB6
75 MxB6
60 MxB6

86 MaruutHsblil noTok, npoHusbiBaroluil 3aMKkHyThIN kKOoHTYp, u3mensercs no 3akony ®=do sin wt. kakosa
3aBUCUMOCTD aMIutuTyaHoro 3HaueHus DJIC nnayknuu ot nukandeckoit yacToTe1?

OO00®O

HEeJIMHEHHAs
JIMHEIHHAS
KBaJIpaTU4yHas
JKCIIOHEHIIMaIbHAs
HE 3aBUCHT
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87 Ha pucynke n3obpaxena snekrpuueckas nens. Uto nmpousoiinet ¢ mamnodkamu mociie 3amblkaHus
kroua K?

JIAMIIBI HE 3aT0PSTCS

Caauana 3aropurcs namnouka JI1, morom JI2
Caauana 3aropurcs Jammnouka JI2, morom JI1
DIeKTPOHBI JEHCTBOBATE APYT HA Apyra He OyAyT

OO0®0O0

O0e TaMIIOYKH 3aTOPATCS OJTHOBPEMEHHO

88 Tlo kakoit hopmyne Beruncisiercs 2./1.C. camounmykimm?

89 Ilo kakotii hopmyse Beraucisercs HAyKTHBHOCTD karymiku?

E
(2

s
<% @

O =@ O
E_|=
()

=

|||;:: .
Ea

F =
h

O =0

&

90 ITo kakoii popmysie BEIUHUCIIACTCS HHTEHCUBHOCTh MarHUTHOTO OIS BHYTpH katymiku naaykTuBHOCTH?
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91 Tlo kakoii popmyse Beraucisercst conpoTuBiieHne karymku HHIyKTUBHOCTH B 1IETIH TTEPEMEHHOTO Toka
kpyroBoii yactoroi ®?

7O

L] Lx]

Lr]

BO BO ® 0O
Il Il

st Bl & B S
o |H] = H ® o

(]

92 Tlo kakoii (hopmyIie BEIYMCISETCS SHEPTHsS. MATHUTHOTO 110J1s17

W= LC
= Li%2

@O

W=Ii/L
W=Li2
W=CU/2

OO0

93 Vkaxwurte BeIpakeHHE, ONPEICIISIONINI MarHUTHBIH 1OTOK.

IBsina
1Bs
Bssin a
Bscosa
IBl cos a

O@OO00

94 Vkaxure ocHOBHOH 3akoH anekTpoMarHUTHON MHAYKIIHMH.

_1do
D dt

~
—/

o O
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95 VYkaxwure hopMyay MarHUTHOTO IMOTOKA.

O IBHdS
5

96 UtoObI pr HEM3MEHHOM 3HAYECHHUH CHJIBI TOKa B KOHTYpe SHEpTHsi MAarHUTHOTO TIOJISI YMEHbIITUIach B 4
pa3a, HHIYKTUBHOCTh HYXHO:

YMEHBILIUTS B 8 pa3
yBeIM4UTh B 16 pa3
yBEIIMYUTH B 4 paza
YMEHBIINUTH B 2 paza

@O000

YMEHBIIUTS B 4 pasa
97 Yto Ha3wpiBaeTCs A1ekTpOMarHuTHOM BOJTHOM?

pacnpocTpaHeHHe B Cpe/ie MEXaHH4YEeCKUX KOJIeOaHuM.
BOJIHEI 00y CIIOBICHHBIE ABIXEHHEM MaTepUaIbHOM TOUKHY,
IIPOAOJIEHBIC BOJIHEI B OTIPEIeIICHHOM HaIlpaBJICHHUM;
pacnpocTpaHeHHE B CPE/ie ICKTPOMATrHUTHBIX MOJICH

O@O00

moObIe IO TNEPEYHBbIC BOJHEI,

98 Ykaxure hopMyiy, orpenestonlyro HHIyKIuo MarHUTHOTO TTOJIS.

g+=ﬁ.f AT 7

4 r3
C 1 Jdi
dg=—— "
dmuy ¥
J5 = Ho Jat
4 rg
®
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dB = K—JldfrJ
;

C. Jdi

t'i‘B - 'H—D—E
47 F

99 Vkaxwure cBsi3b MeXIy BekTOpOM MarHUTHOM MHAYKIIMY 1 MHTEHCUBHOCTHIO MAarHUTHOTO TTOJISI.

53, O O WO
I
&
o

%

B=yH

O

100 ITpunnun padotsl kakoro yctpoiicTBa OCHOBaH Ha BIUSHHUM dieKTpoMarHuTHON uHAykimn?

3JIEKTPOCKOTIA
MOJIyIPOBOJHHUKOBOTO THOAA
peocrarta

BaKyyMHOTO JTHOJa

@O0O00

TpaHcdopmaTopa

101 Tlo kakoti opmyrne onpenensercsi CONPOTHBICHHUE LIETIH MIEPEMEHHOT0 Toka, cocTosen nu3
unayktusHoctu (L) u konaencaropa (C), coenMHEHHBIX TOCIEA0BATENHEHO?

C 1
R:
~JLC
f'\
~ 1
R=.]—
C
® 1
E=0nL-—
wc
~
-/
R=0olLt+t—
e
OGN
R=—+wc
wL

102 Tlo kakoti popmyse onpenessieTcs COMpOTHBICHHE KOHIeHcaTopa B IIEMU MePEeMEHHOTO Toka ¢ 4acTOTOM
o?

O

c

L
c

O
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Rc=mc
QC=mL
C 1
R.=—

ol
® 1
R =——

wce

103 Yeit onbIT cTan skcrepuMeHTaNbHBIM 1oka3aTebCTBOM TOTO, YTO HOHBI B METaJIaX HE y4acTBYIOT B
nepeHoce anekrpuuectra?

onslT apanes

ONBIT PUKKe;

onbIT Ilananekcu;
onbIT MaHaenpImrama;

OO00®O

onbIT ToMCOHA;

104 Cormacno kakomy 3akoHy HUTB 35ekTpoaMITbl CHIIBHO HAarpeBaeTcs, a MOABOSAIINE TTPOBOAA OCTAOTCS
XOJIOOHBIMA?

TomcoHa
Jxoyns-Jlenna
Jlenua

Oma
Bunemana-®Opanna

OO00®O

105 Cornacuo kakomy 3akoHy HUTB arekTpoaMIibl HarpeBaeTcs, a MOABOASAIIKNE MPOBOIa OCTAIOTCS
XOJIOOHBIMHU?

3aKOHY TPEX BTOPBIX
3akony Jlxoyms-JIenua

3akony Joynsa-ToMcoHa
3axoHy boilna-Mapuorra

OO00®O

3akoHy Bunemana-®panna

106 kakoe BrIpakeHHE COOTBETCTBYET 3HAYCHHIO aMILIUTYIbl kKuHeTrnaeckoi sneprun rapmonnyecknx
kone6anuii?

107 kakoe u3 HIDKECTENYIONINX SBISETCS YpaBHEHUEM CBOOOIHBIX konmebanwmii?

N
221109
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108 Ompenenuts nepuoxa rapmonnueckux konedanuii ¢ yactoroii 25 I'm.

OO0®O0

1 cex
25 cek
0,04 cex
0,4 cex
0,2 cex

109 Onpenenuts yactoTy rapmonnyeckux konebanuii ¢ nepuogom T=0.2 cek.

@O0O00

2I'g
4TI’
20T
50"
5T

110 ¥V aByx rapmonuveckux konebanuit oqunakoBoro HampasieHus ¢ amuutyaamMu A1=3 cm u A2=5 cm
nepuoabl oguHakoBsl, a pa3HoCcTh da3 e=180°. OnpenenuTs aMILTUTYLy pe3yasTupyromero konedanus.

OO00®O

S5cMm
2 cm
7 cMm
8 cMm
3cMm

111 Yro ucnons3yercs B kauecTBe pabodero BEmiecTBa B TEPMOMETPAX COMPOTUBICHUS?

OO0®O0

CETHETOIIEKTPHKH;
METaJUIbl;
IIOJIyIPOBOJIHUKU;
CBEPXIPOBOIHHKH;
JUBIIEKTPUKH

112 Yemy OyneT cTpeMUTHCSI BHEIIIHEE CONPOTHUBIICHHE 1ienH ipu kopotkom 3ambikannu?

O@O00

K CITUHHALIS
CTPEMHTCS K OECKOHEYHOCTH.

K HanoOopIeMy 3(GGheKTHBHOMY 3HAUESHUIO
K HYJIFO

K MHHUMaJIbHOMY 3Ha4€HHIO
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113 Ilepen BeprukanpHO mocTaBieHHBIM MI0ckum 3epkanom ctout yenosek. kak nsmenurcs paccrosiaue
Mexay yenoBekom u ero uzoOpaxkenuem, ecnu yenosek ynamurcs ot mockocru 3epkana Ha 2 m.?

HET MPaBUILHOTO OTBETA
HE U3MCHUTCS
yBeIMUHUTCS Ha 1 M
YBEJIMUUTCS HA 4 M

O@O00

YBEJIMYUTCS HA 2 M

114 Yron mageHust cBeToBOro Jiyya paBeH 20 rpaaycoB. UeMy paBeH yroi MeXy NaJaloliuM U OTPaKEHHBIM
ayyamu?

40 rpagycoB
140 rpagycos
20 rpaxycoB
10 rpanycos
70 rpamgycoB

OO000@

115 Onruueckas cuna muH3bI paBHA 2 AnTp. Yemy paBHO dokycHoe paccTossHUE ATOW JTUH3BI?

2M

0,5 cm

2cm

0,5m

HET MPaBUILHOTO OTBETA

O@OO00O

116 C noMomibro coOuparoiei JIMH3bI OTYYIIA H300paxkeHne cBetsieiics Touku. Yemy paBHo gokycHoe
paccrostHue TUH3BI, eciu d=0,5M, f=2m?

HET NPaBUIbHOTO OTBETA
2,5Mm
04 wM
1,5m
0,5M

OO0®O0

117 IIpunekoropom 3Ha4eHUH a yIyia MaJACHUS JIyda CBETa HA TPAHUILY pa3zelia IBYX Cpell OTHOIIECHUE
CHHYcCa yIJia aieHus Kk cuHycCy yria npeaoMieHus paBHO n. YeMy paHO 3TO OTHOILIEHUE MPU YBETUYCHUH
yIila najieHus B 2 pasa?

n
\2n

n/2

2n

HET MPaBUWILHOTO OTBETA

OO000@

118 kak m3meHHTCS yrosl MeXy NaJaroliuM U OTPa)KEHHBIM JIy4aMU CBETa, €CJIM YIoJl MaeHHs
yMmeHbInTes Ha 10 pagycos ?

yMmeHbuTCca Ha 20 rpajgycoB
YMEHBIIUTCS Ha 5 TPagycoB
HET MPaBUIBHOTO OTBETA

HE U3MEHUTCS

OO000@

ymeHbmuTca Ha 10 rpanycos

119 kak u3meHUTCS OCBEIIEHHOCTh MMOBEPXHOCTH, MEPIIEHIUKYISIPHON JTydyaM CBETa OT TOYEYHOTO
uctouHuka, Mpu yBeTUUCHUN PACCTOSIHUS OT ucTouHunka B 2 paza?

@ YMEHbIIUTCA B 4 pasa

O HC UBMCHHUTCA
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OO0

yBEIUUUTCS B 2 pasa
yBenmuHTCs B 4 paza
YMEHBIIUTCS B 2 pa3a

120 Bennunna, o6parHas GpokycHOMY pacCTOSHUIO Ha3bIBACTCS:

O@O00

paspemiaroniel ciocoOHOCTHIO JMH3HI;
pasperiaronieil CUIoM JIMH3bI;
JIMTHEHHBIM YBEJIMUEHUEM JIMH3BI;
ONTHUYECKOH CUJION JIUH3HI;
paccTosHIEeM HaWIy YIIeTO 3pCHHUS;

121 Pa3pemaromieii cioco6HOCTRIO MEkpockona Ha3bIBaeTCs:

O@OO00O

YBEIMYEHUIO OKYJIIpa ;
BeJMYHUHA, 00paTHast GOKYCHOMY PacCTOSHUIO;

BeJIMYMHA, 00paTHas yBEIMICHHIO MUKPOCKOTIA;

BeNMYMHA, 00paTHas HAaNMEHBIIEMY pa3peniaeMoOMy PacCTOSHHUIO;

YBCJIIMYCHUIO MUKPOCKOIIa;

122 Ontuueckas cuna nusmepsiercs B:

@O0O00

123 Ve emrieHme o6beKTHEA MUKPocKOIT I'g=100. & 0Ky cHOe p accToaHIe

OKYJAp A paBHO [, = 10ca, paccToAHIIe HAILTY HIIeT 0 SHASMeHIIA &, = 250 .

CBEYax ;
MeTpax;
panuaHax;
JKOYIISIX ;
TUOTITPHSIX

HaitrH VB eTIT eHIe MUK OCK 0IIA.

OO0®O0O

124 Onpenenuth yBenuueHue aymnbl ¢ hokycHbM pacctosiauem 0,125 m.

O000@

150
100
250
200
300

5
25
8
10

125 Bomnokonnas ontuka ocHOBaHa Ha ABJIEHUMU. ..

OO0®O0

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

dorospdekra;
MOJIPU3ALINY;

126 Ilpenen paspemenus mukpockona paseH...

OO

MIPOM3BEICHUIO YBEIIMUCHHUS 00bEKTHBA HAa YBEIMUCHUE OKYILIPA;
OTHOIIICHUIO YHCIIOBOH arepTypsl K HOJOBHHE JITMHE BOJHBI CBETA;
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OTHOIICHHUIO YUCIIOBOM ariepTyphbl K AJIMHBI BOJIHBI CBETA,
OTHOILICHHUIO TIOJIOBHUHBI IJIMHBI BOJHBI CBETA K YMCJIOBOM arepType;

O®O

TIPOU3BEACHUIO JJIMHBI BOJHBI, TOKA3aTEJIA IPCIIOMIICHUA CPEIBI,
127 Tlpenenom pazpemnienust Mukpockona Ha3zbIBaercs. . .

paccTosiHiE MEXAY MPEIMETOM U 00bEKTHBOM ;

HaNMEHbIIIEEe PACCTOSIHNE MEXTY (hOKycaMi 0OBEKTHBA U OKYJIIPa;
BeJMYMHA, paBHAsI HANMEHBIIEMY PACCTOSHUIO MEXIY IBYMS TOIKAMHI
BEJIMYMHA, 00paTHAs! HAMMEHBIIEMY PACCTOSHUIO MEXIy ABYyMS TOUKAMH

O@O00

JUTMHA BOJIHBI CBETA, UCIIOJIb3yEeMOM IS OCBEIICHUS 00bEKTa;
128 VYemuuenune mukpockormna paBHo...

OTHOIIICHHNE PACCTOSIHUS HAIIIYYIIEeTO 3pCHUS K POKYCHOMY pac-
OTHOIICHUIO (JOKYCHOTO PacCTOSHUS 00BEKTHBA K (POKYCHOMY pac -
OTHOIMICHUIO (POKYyCHOTO PacCTOSHUSA OKyJIpa K (GoKy CHOMY
OTHOIIIEHHIO MTPON3BEICHHUS ONITHIECKOH JUIMHBI TyOyca Ha pacCTOSHIE

O@OO00

OTHOMICHUIO ITPOU3BEACHUA (I)OKYCHBIX paCCTOﬂHI/Iﬁ K IIPOU3BEACHUIO
129 VYBennuenuem mukpockormna Ha3bIBaloT. . .

OTHOIICHUC yIJIa 3pC€HUA, IO KOTOPBIM BUJIHO I/I306pa)KeHI/Ie nmpeaMeTa,
OTHOMICHUEC PACCTOSAHHMSA OT IJ1a3a 40 MpeaAMETa K paCCTOSIHUIO OT pOTo-
OTHOLICHHUEC pasMepa NpeaAMETa K pa3Mepy €1o I/I306pa)l(eHI/Iﬂ;
OTHOIICHUEC YyIJIa 3pC€HUS, IO KOTOPBIM BUIHO H306pa>1<eHHe npeaMeTa

O@O00O

OTHOIICHUEC yIJIa 3p€HUMA, IO KOTOPBIM BUJIHO I/I306pa)KeHI/Ie npeaMeTa,
130 YBenuueHue JIyIbl paBHO. ..

OTHOIICHHUIO PACCTOSHHS HAWITYYIIEr0 3pSHHS K PACCTOSIHUIO OT Iia3a 70 MpeaMeTa ;
OTHOIICHHUIO PACCTOSHHUSA OT INa3a JI0 IpeaMeTa K PaCCTOSHUIO HaWITydIIero 3peHus ;
OTHOIIIEHHUIO PACCTOSHHUSA OT INa3a 0 IpeaMeTa K (JoKyCHOMY pac CTOSIHUIO JIyIIBI;
OTHOIICHUIO PACCTOSHHS HAWITYUYIIEro 3peHHs, K POKYCHOMY PacCTOSIHUIO JyIIBI;

O@OO00O

OTHOIICHUIO (JOKYyCHOTO PACCTOSHHUS JIy bl K PACCTOSIHUIO HAMITYYIIETO 3P CHHUS;
131 YBenuueHueM JIynbl Ha3bIBAIOT.

OTHOUICHHE yIIa 3pEHUs, MO KOTOPBIM BUAHO M300pakeHre IpeaMeTa,
OTHOILIEHHE PACCTOSIHUS OT 00BEAMHEHHOH Y3JI0BOH TOUKH IJ1a3a 70
OTHOIIIEHUE pa3Mepa MpeIMeTa K pasMepy ero u300pakeHus,
OTHOIIIEHHUE yTIIa 3pEHUSI, TI0J] KOTOPBIM BUIHO M300paKeHHE peaMeTa

OO00M®O

OTHOMICHUC yTJIa 3p€HUA, 110 KOTOPBIM BUAHO n3o6pa>i<e}me npeamera,

132 kakoii cusbl cBeta (B cpeiHeM) JOIDKHBI IPUMEHSTHCS JIAMITBI JJIs1 OCBELICHHUS ICHTPAJIbHBIX YITHII,
€CJIM HOpMa OCBEIIIEHHOCTH B 3TOM CiTy4ae coctasiser 15 nk; Beicora cTonboB 4m?

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

OO0®O0

133 Cgeua HaxomuTCs Ha paccTossHUU 12cM oT ToHkO# cobupatomieit inH3bI ¢ PokycHbIM paccTosHueM 10
cM. Ha kakowm paccTossHumM OT TMH3EI Oy/IeT HaXOAUTCS U300paxeHue?

60 cm;
20 cM;
1,5Mm;

O0O0@
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1,2 ™m;
40 cm;

OO

134 xpomaruueckast abepparusi 00ycIoBIeHA TEM, UTO. ..

JAJIMHBI BOJIH, COOTBETCTBYIOIIIHUC KPACHOMY CBETY, CUJIbHO IMOITIOIIAKOTCA

yacThb 0eJIoro cBeTa noromacTC s BEICCTBOM JIMH3bI,

TIOKa3aTeib P EJIOMIICHU BEIICCTBA JIMH3bI HE 3aBUCUT OT JJIMHBI BOJIHBI CBETA,
MOKa3aTeCJib MPCIIOMIICHH S BEUICCTBA JIMH3bI 3aBUCUT OT AJIMHBI BOJIHBI CBCTA,

JAJIMHBI BOJIH, COOTBETCTBYIOIIIUEC CUHEMY CBETY, CUJIbHO IMMOTIIOMAIOTCA BEIICCTBOM JIMH3BI,

O@OO00

135 Coepuueckas abeppanus 1uH3 00yCIOBIE€HA TEM, UTO. ..

nepudeprIecKie JIydH OJHO CTHIO MOTIOIMAIOTCS BEIIeCTBOM JIMH3HL;
LEeHTpaJbHBIE JIyIH HPEIOMIIIOTCS CHIIbHEE, YeM ITepudeprdecKuce;
LEHTpaJbHbIE IyUH OTPAKAIOTCA U HE IPOXOST Uepe3 JIMH3Y;
nepudepruIecKie JIydu IpeloMIIOTCA CHIbHEe, YeM IICHTPaIbHEIC,

O@O00

nepudeprIecKie JIydn OTPaKaroTCs U He IPOXOAST depes JIMH3Y;
136 Otnomenue ckopoctu cBera B Bakyyme k ckopocTu cBeTa B cpejie Ha3bIBacTCI:

MOKa3aTesieM NP eJOMIICHHS 9TOH cpeibl
a0COMOTHBIM IT0KA3aTEIEM MPEIOMICHUS 3TOH CPEIBI
MIOKa3aTesIeM M eJTOMICHUS

OTHOCHTEJILHBIM TI0Ka3aTeleM P eJIOMIICHHS

OO00®O

a0COIFOTHBIM IMOKa3aTelIeM TP ECJIOMIICHUA

137 3akoHsl pacnpocTpaHeHHsI CBETa B MPO3PAYHBIX Cpelax Ha OCHOBE MpencTaBieHuil o ceere kak o
COBOKYITHOCTH CBETOBBIX JIy4el U3Y4alOT B ......

¢busnke

TE€OMETPHUYECKOU ONITHKE
BOJIHOBOM OTITHKE
ONTHKE

OO00®O

TEOPpUU OTHOCUTCIIBHOCTHU

138 Tlpu nepexoaa cBeTa U3 MEHEE IUIOTHOU Cpe/ibl B OoJiee TUIOTHYIO, €0 JJIMHA BOJTHBI HAXOIUTCS 10
dbopmyie:

A=20/n
A=n2/ A0
A0=/n

A= (n-1)/ 1

OO000@

139 MakcumanbHoe yBeandeHue, napaemMoe ontudeckium mukpockomnom, He MOKET TIPEBBINIATE, TPUMEPHO:

yBEJIMYEHHE MUKPOCKOIIa HEOTPAHHYCHHO
20000

2000

200

200000

OO0®O0

140 ITpu mpoxoxxaeHnH cBeTa yepes miockomnapamiensHyro cTeKISSHHYIO TUTAaCTUHKY . . ... ...

JIyd HE MEHSET HalpaBIICHUS CBOE MEPBOHAYAIBHOTO PACIIPOCTPAHEHUS
MIPOUCXOJUT MOJIHOE MOIIOLIEHUE CBETOBOM SHEPTHI CTEKIOM
MIPOUCXOJIUT MOJIHOE OTPaXEHHUE CBETA Ha IEPBOM rpaHULIe

OO000

JIyd MCHACT HAIIPaBJICHUC PACIIPOCTPAHCHUA
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C

JIy4d CMCIIACTCA IMapaul€JIbHO CaMOMY, cebe
141 TlepBoe n3mepenue ckopocTu cBeTa B JpyTrux cpeaax OCyIIeCTBIII:

®dyko
lamanen
Mayxkencon
Pemep

OO000@

duso

142 Tlo kakoti hopmyne onpenensercst abCONMIOTHBIN moka3aTenb MpeIoMICHUS Cpebl?

e
ot

)

—/
M=

L

@)

= (@
S Bpe

k}I:O

ol

143 Cget nepexoauT u3 cpenbl ¢ mokasarenaem npenomiierus n>1 B Bo3ayx. [1o kakoit hopmyre
OTIpENeNSIeTCS TIPEICTBHBIN YTOJ MOJTHOTO OTPAXKCHHUS?

® 2
el O =4
Ch oo =
~

Nl Yy =X
@ g =1in

~
el Gy =n—1

144 Tlpu BeimonHenuu kakoro ycnmoBus, coOuparorias JIMH3a JaeT MHIMOE H300pakeHue?

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

O@OO00

145 kak uzmeHsieTcs AMHA BOJHBI CBETA MPU MPOXOXKICHUHU CBETa U3 Bo3ayxa B crekio (n =1,5)

yMeHblaeTes B 2,25 pasa
HE U3MEHACTCS
yBemMuuBaercs B 1,5 pasza
yMeHbInaercs B 1,5 pasza

O@O00O

yBenu4yuBaeTcs B 2,25 pasa
146 kak m3aMeHsieTCsl 9acToTa CBETa MPH MPOXOXKIACHUN CBETOBOTO Jyda U3 Bo3ayxa B ctekio (n =1,5)?

yMeHblIaeTcs B 2,25 pasa
yMeHbIaercs B 1,5 pasza
yBenu4uBaet B 1,5 pasa
HE U3MEHSCTCS

O@OO0O

yBenM4IuBaeTcs B 2,25 pasa

28/109



07.04.2017

147 Ha ocuoBanuu pucynka onpenenute cymMMmy yIJIOB MaJIeHUSI U OTPAKEHUS.

40°

148 ITpu kakux ycnoBusix Bo3HuKkaeT moiHOE BHYTPEHHEE OTPaKeHHE CBETa?

CBeT J0JDKeH IMepeXoUTh U3 ONTHYECKH MeHEe IIIOTHOH Ccpeibl B 0oJiee INIOTHYIO U yTOJI MAJCHUS PABCH
IpeAeIbHOMY YIIy.

CBeT JJOJDKEeH IepeX0InuTh U3 ONTHYECKH MeHee INIOTHOH cpenbl B 0oJiee IOTHY O

CBeT J0/DKEeH MepexoAuTh U3 ONTHYECKU OoJiee TIIOTHOM Cpelibl B MEHEE IIIOTHY 10

CBeT J0/DKeH MepexXoIUuTh U3 ONTHYECKU OoJiee TIIOTHOH Cpeibl B MEHEe INIOTHY IO

O@O0 O

CBeT J0JDKEH MEPEXOIUTh U3 ONTUIECKU MeHee ITIOTHOM Cpellbl B 00Jiee TUIOTHY O
149 kakas BenmuumHa xapakTtepusyer onTudeckyro mIoTHOCTh Cpebl?

BA3KOCTBH CpCbI

MarHuTHasA NPpOHUIIAEMOCTH CPCIbI
AUDJICKTpUICCKasd MPOHUIACMOCTb CPECAbI
IoKa3aTeJib MPEJIOMIICHUS CPEbI

O@O00

[I0Ka3aTellb BHYTPEHHETO TPEHUS CPEIbL

150 ITo kakoit ¢popmyne onpenensiercs cBETOBOM moTok?
{dw -mi?yy'n 4T sah¥li s¥thd®n  t midd¥ind? keg?n siaenerist, & 82 -cisim
tucagidir).

Co=dg dt
9@_‘1_“’

AC)
Co=dw. dt
g}@_d_w

dt
Ch=dw-dQ

151 Ecmt n, > n, (o, >1), To 0o kaxoH dopMyne oOpeqendeTcd Ipe el HET YT OJ TOJHOT 0
EHYTHEHHET O OTRANEHHATY

h

@, 1

Bl Cip = —
nj

f'\

g i =10

h

—/
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na
tgcip = —

L]
Q‘l Cip =119
@ n3
S O{D = —

L3

152 OnpepgenuTe GUHHEY BOJMHEI CEETA B CTEKIO, ECJIH 0HA B Bakyyme pasHa 7 - 10 "m (o
=1,5)

Caz ™
Csin?
Caz ™
®s 107

Cé o™

153 Yemy paBHa ckopocth cBeTa B Bakyyme?

O

107 1l cex

O

107 micex
10% wicex

10% wfcew

O ® O

10° wicex

154 Ykaxure equnuily namepenus ceerumoctu B CH.

JIroxe
HUT
Kn
JIm

ot

O000@

155 Jns yero npenHasHaueH potomeTp?

YCTPOUCTBO IS HOTyYEeHUS HHTEP (hepEeHIIMOHHONH KapTHHBI
YCTPOWCTBO AJIs OTIPEIEIEHHS OCBEMEHHOCTH

YCTPONCTBO AJI U3MEPEHUS JTHHBI BOJHBI

JUISL CPAaBHEHUSI CHJIBI CBETA PA3IMYHBIX HCTOYHHKOB CBETA

O@O00O

YCTPOMCTBO AJIs1 U3MEPEHHUS JIMHBI BOJHBI
156 Ykaxure equauIly usmepenus cuibl ceera B CH.

1 o

1 JIroxc
1JIm

1 kn

1 HUT

O@O00

157 Ykaxwure npenmet poTomerpun

O

n3ydaeT KOPIyCKyISIPHYIO IPUPOIY CBETa

30/109



07.04.2017

O00@

M3y4aeT TOJIbKO SHEPTeTUYECKUE BETUYUHBI
M3ydYaeT B3aUMOJICHCTBUE CBETA C BEIIECTBOM

M3y4YaeT CBETOBYIO YHEPTHUIO ONITUYECKOTO JMANa30Ha U CBI3aHHbBIE C HEll BEMIIHBI
M3ydYaeT BOJHOBYIO IPHPOIY CBETA

158 Ykaxute npupoay cBeta.

O@O00

SIBIIIETCS. HU BOJIHOM, HU KOPITY CKYJIO M
TOJIBKO BOJIHOBAS MIPUPOIA

TOJIBKO KOPIYCKYJISIpHasi Ipupoaa

KOPITy CKYJIIPHO —BOJIHOBAs
IIPEACTaBIIET COO0H IPOTOIBHYIO BOJHY

159 Bemyknoe 3epkano co3naer....... M300pakeHHE

@O0O000

[IEPEBEPHYTOE, MHUMOE, CHMMETPUYHOE
IpsIMO€, MHUMOE, YBEIIMYEHHOE
[IEPEBEPHYTOE, MHUMOE, YMEHBILICHHOE
IIPsAMOE, IEHCTBUTEIBHOE, YBEIMYCHHOE
IIPsIMOE, MHUMOE, YMEHBIIEHHOE

160 IMTnockoe 3epkano co3maer ....... N3ob6paxenne

OO00M®0O

[IEPEBEPHYTOE, MHUMOE, YMEHBILICHHOE
IpsIMO€, MHUMOE, CHMMETPHYHOE

IEPEBEPHYTOE, MHUMOE, CHMMETPUYHOE
IIpsIMOE, 1eHCTBUTEIBHOE, YBEIMUEHHOE

npsamoce, ,Z[efICTBPITGHBHOG, CUMMCTPUYECCKHE

161 C HauMmeHbIIe# ckopoCThIO CBET PACHIPOCTPAHSIETCS B :

OO00®O

CTCKIIC
aJmase
BO3OYyXC

BaKyyMe
BOJIE

162 W3 npennokeHHbIX (GopMyTupoBoK BEIOSPUTE PABUITHHYIO:

O

C

O O O

OTHOIICHUEC CMHYCOB YITIOB MMAACHUA U MMPCIIOMIICHHA €CTh BEJIMYMHA OTHOCHUTCIIbHAA, paBHas aGCOJ’IIOTHOMy

MoKa3aTe/to NpCJIOMIICHUA JaHHBIX CPEI

OTHOIICHUEC CUHYCHOTO YIJIOB MaJICHUA U IIPECJIOMIICHUS €CTh BEJIMYHUHA ITOCTOSAHHAA, paBHass OTHOCUTCIIbHOMY

MOoKa3aTe/JIr0 NpCJIOMIICHUA JaHHBIX CPEI.

OTHOIICHUEC CMHYCOB YITIOB MMaACHUA U IPCIIOMJICHUA €CTh BCJIMYMHA IO CTOSIHHAsA, paBHaA aGCOJ'IIOTHOMy II0Ka3aTeJo

MIPCIIOMIICHUA CPC

OTHONIICHNE CUHYCOB YTOJI HaACHUA U MPEJIOMIICHU €CTh BEJIMUNHA, paBHAsA a6COJ’I}0THOMy I10Ka3aTcJIro

MpeJIOMJICHUA JaHHBIX CpEl.

OTHOIICHNE CUHYCOB YIJTIOB IaACHUA U MPEJIOMIICHNA €CTh BEJIMUUHA IOCTOSIHHAS, paBHAsl OTHOCUTCIIbHOMY

TOKa3aTeJIto NpeJIOMIICHUS CPEA.

163 Yron nageHust paBeH yrily oTpaxeHus. J1o0.....

OO0®O0

3aKOH TPEX BTOPHIX
MEePBbIi 3aKOH MPETOMICHHS
BTOPOH 3aKOH OTpa)KCHUS
NIEPBBIN 3aKOH OTPaXKECHUS

BTOpOI71 3aKOH IIPCJIOMIICHHUA

164 Ykaxute mexanndyeckyro skBuBaseHT cBeTa
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0,16 Br/mm
4,12 JTx/xan
0,24 xai/Ix
0,0016 B1/mm
0,016 Br/im

O@O00

165 YkaxuTe eqUHUILY U3MEPEHUs ONTHYECKOM CUIIBI JINH3bI?

Tecna
Heroton
I'enpu
IO TPUS

O@OO00

Awmrniep

166 3akon Cuenmyca omnpenensieTcs: GopMyIoi:

O

E=mc
Choisinf= nang

1/d +1/&=1/F
b.sing=2m+1) A/2
a=arcsin(n2/n1)

C)

OO0

167 BpiGepute pa3sMepHOCTb YaCTOTHI CBETA, BhIpakeHHY10 B CI.

Tcem2

1 pan.m2/c
1 ktm/c2
lc

@OO000

168 Pazpemarormasi cmocoOHOCTH IJ1a3a ONPEAEIIIeTCS B:

JTHOTTPHUSIX
paauanax
rpamycax
CeKyH/1ax

OO00®O

MeTpax

169 VYron nonHoro BHyTpeHHero orpaxkeHus csera B CU uzmepsiercs B:

CHHYyCax yIia
CeKyHIaX
paauanax
rpagycax
MHHYTaxX

OO0®O0

170 YkaxuTe Ge3pa3MepHyIO BEJIUUHHY.

nepuo NuQpakiHOHHON pelIeTKN
(OKyCHOE pacCTOSHHE JIMH3BI
Pa3HOCTh X012 Jiyueit

YBEMYCHHE JTMH3BI

O@O00

OIITUYCCKas CHUJIa JIMH3bI
171 Ykaxute dhopmyity , ONpEAEIISIONIYI0 CBETOBOM MOTOK

R=d®/dS
d® =JdQ

010
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O =dw/dt
E=(J/R)cosp
O =4nJ

0O0@

172 Ykaxute dhopmyity , ONPEACISIONIYIO CHITy CBETA.
)
2%
T aB

d&
-y

) @ =)
i~ B

173 Tlo kakoti dhopmyrne onpenensiercss OCBEIICHHOCTh?

O =nB
E=4nJ
dE =JdQ
E=d®/dS
R =do/dS

O@OO00

174 YkaxuTe eqUHUILY U3MEPEHUS OCBELICHHOCTH B cucteme CHU.

JUOTITPHSI
HHUT
KaHJela
JIIOKC

dot

O@O00

175 Enuauneit usmepenus, kakoit Benmuaunsl siBasiercs 1 HUT?

cujia CBeTa
CBETHUMOCTbD
CBETOBOM MOTOK

SPKOCTb

O@OO00

OCBCIICHHOCTH

176 IIy4 cEeTa mamaeT Ha MpaHHLY pasfena JEVE cpel. B nepeoil cpele INMMHA BONHLE CEETA

_7 7
paEda 5.2+ 10 M, aeo BTopofd 8+ 107 m HafiTo oTHOCHTEIL HEIH ToKasaTeIk
OpeNoMIEHHA ETORpod CpeqeLl.

1,6
5

2,5
04
0.8

O@O00

177 Yrnom npeiaomieHus Ha3bIBAaeTCs :

HET MPaBUILHOTO OTBETA
YTOJI MEXY NPEIOMICHHBIM JIy4OM U TpaHHLIel TOBEPXHOCTH paszena cpes

YTOJI MEXY MPEJIOMICHHBIM JIy4OM U MEePIEHANKYISIPOM, BOCCTAHOBICHHBIM B TOUKY MaJCHHS Tyda
YTOJI MKy TaJaloIIiM JIy4OM U TIePIeHIUKYISIPOM, BOCCTAHOBICHHBIM B TOUKY ITaJICHHS JIyda.

OO0®O0

YTOJI MKy TTaJaroIliM JIy4OM M TPaHUIICH paszena AByX cpel
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178 Tlo kakoti hopmyre onpenenseTcst mMpeaeTbHBIA YToJI MMOJHOTO BHYTPEHHETO OTPaKEHUs?

179 kakoii yron Ha3pIBaeTCs YIJIOM IaIeHUs CBETOBOTO Jiyda?

180 kakoii yrom Ha3bpIBaeTCsI yIJIOM MPEIOMIICHUS ?

181 Ilpu kakom cooTHomenun nokasareneil npenoMiIeHus NPeIOMICHHBIHN JIyd OTXOJUT OT HOpMau?

182 Tlo kakoii hopmyne onpenensiercs koaddunment nunerinoro ypennuenus mukpockomna?

Cin= ram
Cin=1/m
Cu=1/m
@ = na'm

Cw. = nrtnl

O@O00

O@OO00

O fy=1

)

Crn
®rm
O

Crm=1

OO
2w )

o

T()

|
=

25 4

T@

T()
o] — o

183 Vkaxwute dhopmyiry ToHkO# THH3BI

yTIOJI, MEKAY NaAarolliM U OTPaKCHHBIM JIy YaMH

YIOJI, MEKIY OTPaXKEHHBIM JIy4OM U HOPMaJIbIO K IIOBEPXHOCTH NaJ€HUS Tyda

YIOJI, MEXIY NPENIOMIICHHBIM JIy4OM U HOPMaJIbi0, BOCCTAHOBICHHOM K IIOBEPXHOCTHU
YTOJI, MEXAY NaJaroliyuM JIy4OM U HOPMaJblo, BOCCTAHOBJIEHHOM K IIOBEPXHOCTH
yIOJI, MEKAY NaAalolKM U IPEJOMICHHBIM Iy YaMH

YIoJI, MEXIy NMaJaolIM U OTPasKEHHBIM JIy YaMHU.
yIOJI, MEKAY OTPa’KEHHBIM JIy4OM U HOPMAJIbIO K IOBEPXHOCTH NIaJACHU JIyda

YIOJI, MEXIY NaJarolM 1 IPEJIOMICHHBIM Iy YaMHU.

YIOJI, MEXIY NPEIOMIICHHBIM JIy4OM U HOPMaJIbHO, BOCCTAHOBJICHHBIH K IIPEJIOMIIIIOINN TOBEPXHOCTH

yroJi, MeXAy aJarollnuM U P ECJIOMIICHHBIM JIyYaMU
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184 Vkaxure Gpopmysl Tonkoi coOupatorieii TMH3bI, Ha ciiydail korjga oHa qaet AelicTBUTEbHOE

nzoopaxenue. (F

-pokycHoe paccrosiHue MuH3bI, d - pacCTOSTHUE OT JIMH3BI 10 TIpeaMeTa , f - paccTosiHUE OT

JUH3BI 10 U300PAKEHUS).

+
|

Qm:@
ELln—t

Lo
+
Hn

1
b |
Il

O Om 1O

186 Ilo kakoii hopmyne onpenensiercs ontrueckas cuiia paccenBaroeii JIMH3bI?

xR

0O
£

+
e

NORTRO LS

L)
oy | =

187 Ilo kakoit popmyse onpenensieTcss OTHOCUTENbHBIN oka3aresb MpeJoMIIeHUs cpeibl?
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189 kakoe ycTpoiCTBO HCTIONB3YETCS AJII U3MEPEHHSI CBETUMOCTHU MTOBEPXHOCTH?

¢doromeTp
JIO3UMETP
pedpakromeTp
JFOKCMETP

O@O00O

MUKPOCKOIT

190 Jlyu cBera mpoxoaut u3 cpenbl ¢ mokasarenem npenomiienus nl =3 B cpeny n2 =2. o kakoit popmyne
OTIPEIETISICTCS TPEACIBHBIN YTOJI IOJTHOTO BHYTPEHHETO OTPaKEHUS?

O

S &y =
.
—~
s &y =

~
~/

S &y =

®

—/
Ak -fl'n=
~

)
S Gy =

o= e ol il = o] e

191 Yron Mexty najaolmmM U OTpaKeHHbIM JydaMmu coctasisteT 30 rpagycos . Haiftu yron orpakenus,
€CJIM yIoJl Ia/IeHNs yBelIUyuBaeTcs Ha 15 rpaxycoB ?

90 rpaxycoB
45 rpagycoB
15 rpanycos
30 rpaxycoB

@000
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O 60 rpagycoB
192 kakoe ycTpoiicTBO M03BOJISIET U3MEPUTH TIoKa3arenb NpeIoMIICHUs cpeibl?

TEJIECKOTI
¢doromeTp
JFOKCMETP
pedpaxromeTp

O@O00

JO3UMETDP

193 HaiiTi Bpemst IPOXOXKJIEHHUS CBETOM PACCTOSHUS PaBHBIM 3 M B cpejie ¢ mokasareneM mpeTOMIICHHS
paBHBIM 27

30necex
20necexk
Snecek
10ncex

OO00®O

15necex

194 Ha rpanune pasaena anmas (nl =2,5) crekio ( n2=1,5) npoucxoauT noaHoe BHYTPEHHEE OTPAKCHHE
cBeTa. UeMy paBeH CHHYC MPEAETbHOTO yriia?

03
1,5
0,5
0.6
0.4

O@O00O

195 dokycHoe paccTosiHEE TMH3BI paBHO F , a paccTosiHEE OT JIMH3KI 10 IpenMeTa paBHo d . kakoe
n3o0pakeHue OyaeT AaBaTh JUH3a, ecinu d>2F ?

JEUCTBUTENBLHOE, B pa3Mep MpeamMera.
JeHCTBUTENILHOE, YBEIUIEHHOE
MHHMO€, YBEIUYEHHOE
HCﬁCTBHTGHbHOS , YMCHBIIICHHO €

O@O00O

MHHUMO€, YMCHBIICHHOC

196 Jlyu cBeta mpoxoauT U3 cpefbl ¢ mokasarenem npenomiienns nl =2,5 B cpeny ¢ n2 =2. kak usmenurcs
npu 3ToM ckopocTs cBeTa?

YBEIUYUBAETCS B 5 pasa
yMeHbIlaeTcs B 2,5 pasza
yMeHbIIaeTcs B 1,25 pasza
yBemMuuBaercs B 1,25 pasa

O@O00O

YBEIUYUBAETCS B 2 pasa

197 Ykaxute dhopmynbel Tonko# coOuparomieit THH3bI, Ha ciydail kormia oHa gaeT NelCTBUTEIBHOE
n3zo0paxenue. (F -¢pokycHoe paccTosiHue a1H3bI, d - pacCcTOsSHUE OT JIMH3HI JI0 ITpeameTa , f- paccrosHue ot
JIMH3BI 10 U300paKeHUs).

% 1+1
d f
f'\
&’
Z=d+f
F
C=d-f
®
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198 Ecnu B Touke n3zo0paxxkenus nepecekarorcst mpomomkeHus JTydeii, a He caMu y4u nmydka, To
n300pakeHue:

IIEPEBEPHYTOE
CUMMETPUYIHOE
YBEJIMYEHHOE
mpsiMoe

@O0O00

MHHMOC€
199 Ilpo3pauHoe Tes0, OrpaHUYEHHOE C ABYX CTOPOH KpHUBOIMHEWHOM MOBEPXHOCTHIO HA3bIBACTCA:

ceponnom

JIMH30 1

BBIITY KITBIM 3€PKaJIoM
BOTHYTOM 3€pKaJioM

OO00®O

napaboIouI0M
200 Touka nepeceuenus pokanbHOM MITIOCKOCTH ¢ IIABHOW ONTHYECKON OChIO HA3bIBACTCS:

IJIABHBIM ONTHYECKUM LIEHTPOM
JBOWHBIM (POKyCOM

IIEHTPOM KPHUBOJIMHEHHOM TOBEPXHOCTH
(hoxycom

0OOYHBIM (POKYCOM

O@O00

201 Onrtuyeckue npubopsl, MpeaHa3HAYECHHBIE TS TOMyYeHHs Ha SKpaHe eHCTBUTENBHBIX YBETHYSHHBIX
n300pakeHnii 00bekTOB Ha3bIBAETCA :

(hOTOYBEIMIHUTEISIMH
MPOEKINOHHBIMY alnapaTamMmu
SMHPOEKTOPaMH
JManpOoeKTOpaMu

OO00®0O

KO0 CKOIIaMH
202 1IBeToBO€ 3peHUE OCYLIECTBISETCS:

COCYIUCTOM 000JI0TKOI
aJoYKaMu
KOJIOOYKAMU

CEeTYaTKOU Iasa

OO0®O0

3PHUTCJIbHBIM HEPBOM
203 Ykaxure equHMIly U3MEpeHus nokas3arens nmpeaoMIIeHus cpeibl?

K[ * M
1/metp
1/cex

Oe3pa3MepHas BeIMYruHa

O@O00

CeK/M

204 CaeToBO# JIy4 TIEPEXOIUT U3 CPebl ¢ TTokazaTesieM npejaoMiieHus paBHbIM 1,6 Bo BTOpyro cpeny. [Ipu
kakowm 3Hauenmen nokasarens mpeaoMICHHs BTOPOH cpenbl OyneT HabIonaThCsl MOJIHOE BHYTPEHHEE
OTpa)keHue cBeTa?
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1,8
2

1,9
1,5
1,7

O@OO00

205 YkaxuTe NpUHLIHUIT AIEHCTBHS CBETOIIPOBOIOB.

MOMIOIICHHE CBETa
nupaKius ceeta

uHTephepeHIus cBeTa

MOJIHO€ BHYTPEHHEE OTPAKEHUH CBETa

O@OO00

noJsipru3anus CBETa
206 CkopocTh cBETa U3MEPSETCA B .....

9TO 3aBUCHT OT CPEJIBI PACIPACTPAHHEHUS
Kr/c

m/c

M

OO0®0O0

CBCTOBBIX TOax

207 YTo nmpuMeHsIeTCs 3a eAMHUITY ITTHHBI CBeTOBOM BOTHBI B CU, ecii BoiiHA pacmipocTpaHseTcs B Boje?

1 Ik
1T
1M

1 m/c
1 T'mec

OO0®O0

208 Cuna cseta B CU uzmepsiercs B :

aMmepax
KaHJelax
JIFOKCaxX

JIFOMEHAX
CcTHIIL0AX

OO00M®0O

209 IToka3arenb mpeaOMIICHHUS BELIECTBA U3MEPSIETCA B ...

SIBIICTCS Oe3pa3sMepHOI BEIMINHOMN
C

I'n

M/c

M

OO000@

210 3a kakoe mpumMepHO BpeMsi CBET MOXKET IPOUTH paccTossHre oT 3emun 10 Comuna, pagaoe 150 000 000
km?

Q =1200¢
IED 3 10 ¢
&) =0

-/

O =05c¢

@ =8,3 MuH

211 Ha kakoe Bpems cBeT MoXkeT npoiitu pacctosiHre ot 3emiu 10 Jlynsl, pasaoe 400 000 km?

@ = 1,3_c
C13.107%
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212 kakoe BeIpakeHHE ONpeeseT MPEASIbHBIN YTOJ MOJTHOTO OTPAKEHUS JIJIs JTyda CBETa , MAYIIETO U3
cpenbl ¢ abconmoTHRIM nokazarenem npeiaomiaeHus nl?

213 kakoe u3 mepeuncaeHHBIX YCIOBHIA HE SBISICTCS 00s3aTeIbHBIMU 1)1 HAOMIOICHUS SIBIICHHS

=0,2
=1200c¢
=0,5¢

OO0

O Cpely OTBETOB HET MPABHILHOTO

7~

o 1

M &y = —
M

7~

@, #,

G =—
My

® .

s =—2
3|

~

@) 1

st Y = —
Mg

uHTEepEepeHIMM BOJH OT ABYX nctouHukoB? 1.0nunakosas yacrora .IlocTostHHas BO BpeMeHHU pa3HOCTh (a3

kone6anuii 3.0quHakoBas ammuTyna

214 kakwue u3 nepedrcIeHHBIX YCIOBHM SABISIOTCSA 00s3aTeIbHBIMU /ISl HAOTIOEHUS SIBICHUS
uHTEepEPEHINH BOJH OT ABYX ncTouHnKOB? 1.0mnuakoBas yactora 2.IlocTosiHHAs BO BpeMEHU Pa3HOCTb
¢a3 konebanuii 3.0nuHakoBas ammuTyaa

@O0O00

OO00®0O

Tonbko 2
Tonbko 1
2u3l
lu2
Tonbko 3

1,2u3
lu?2
TOJBKO |
Tonbko 2
Tonbko 3

215 kakoe n3o0pakenue gaet cobuparomias TuH3a ¢ PokycHBIM paccTosiHueM F, eciii mpeaMeT HaXoquTcs
OT Hee Ha paccTosiHuu F/2?

216 Paccrosaue Hawty4miero 3peans yenoBeka 40 cm. Ha kakom paccrosiHuum ot 3epkana emy HY»KHO
HaXOJUTCS JIsl TOTO, YTOOBI JTyUIlle pacCCMOTPETh CBOE M300pakeHue B 3epkane?

217 Yron nageHus Jiyda cBeTa Ha 3epkanbHylo moBepxHOCTh paBeH 70 rpagycos. kakoB yron mexmy
OTPaKEHHBIM JTy4OM M 3epKabHON TOBEPXHOCTHIO?

O@OO00

@O0O00

Nzo6paxeHus HeT
JlelCTBUTENBHOE, yMEHBILIEHHOE
JlelicTBUTENBFHOE, YBETMUEHHOE
MH1MoOE€, yBETMYEHHOE
MHuMOE€, yMEHbILIEHHOE

Kak moxHO Grmxe.
40 cm
10 c™m
80 cm.
20 cwm.
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OO00®0O

90 rpagycoB
20 rpaxycoB
70 rpagycoB
80 rpanycos
40 rpanycoB

218 Ilpeamer HaAXOAUTCS HA PACCTOSIHUU 2 M OT coOupartoliei 11H3bI ¢ pokycHbIM paccrosinuem 1 M . Ha
kakoM paccTossHHM OT JIMH3BI HAXOIUTCS U300pakeHue npeamera?

@O0O00

H3o0paxkeHus HET
1,5Mm

0,5m

Im

2M

219 kakoe u3o0paxenue naet coobuparomas nun3a ¢ pokycneiM paccrosaueM F,ecnu npeamer HaXoauTcs ot
Hee Ha paccTosiHuu 3F.

OO000@

JlelicTBUTEIIbHOE , YMEHBILIEHHOE
MuHuMoOe€, yBeIM4EeHHOE
JeicTBUTENBHOE, YBEIUUCHHOE
N3o0OpaxeHus HET

MuHuMoe, yMeHbILIEHHOE

220 Paccrosnue Hamnyuiero 3penus yenoseka 50 cm.Ha kakom paccrosHuu ot 3epkana eMy Hy>KHO
HAXOJUTCS JUIS TOTO, 9YTOOBI JIydIlle pACCMOTPETh CBOE M300paxkeHue B 3epkase?

@O0O00

Kax MoxHO Oiroke
1M

50 c™m

12,5cm

25 cm

221 Yron nazeHus yria cBeTa Ha BepTukanabHyl0 MOBepxXHOCTh paBeH 20 rpaaycos .kakoB yron Mmexmay
OTPaKCHHBIM JIy4OM U 3epkaibHOI MOBEPXHOCTHIO?

OO00M®O

90 rpamycoB
70 rpagycoB
80 rpanycos
40 rpagycoB
20 rpagycoB

222 kakwue uznyueHus U3 MePEUUCICHHBIX HIDKE 00NagaroT cnocobHocThio k mudpakuuu: 1-BUIUMBIHA CBET;
2-panuoBoinHbL, 3-pentreHoBckue ayun; 4-uHppakpaBHbIe Tyqn

OO0®0O0

ToNbKO 1,3 n4
TOJBKO 1 12
1,23u4
TOJIEKO 1
TOoNBKO 1,2 1 3

223 kakwue u3 nepeunciieHHbIX HUXKe SBIEHUH 00bscHstoTCa audpakuueit ceera: 1-pagyxnas okpacka
TOHKHMX MBUIBHBIX M MacJIEHBIX IJIeHOK; 2-konbiio HetoToHa; 3-nosiBII€HNE CBETOBOTO MATHA IEHTPE TEHH OT
MaJjioro Hempo3padHoro aucka; 4-orkiioHeHne CBETOBBIX JIy4eil B 00nmacTh reomerpuueckoit TeHn?

O00@

3u4
1u2
TOJIEKO 1
TOJBKO 4
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224 Cgert kakoro 1iseta o01ajaeT HauOOJIBIIMM TIOKa3aTeneM IpeToMIICHHSI ITPH MEPEX0/Ie U3 BO3ayXa B
crekiio

Y BCEX OAMHAKOBBIN
¢uoneToBOTO
KpacHOTO

CHHETO

3€JICHOTO

OO00M®0O

225 kak u3MeHUTCsI JUITMHA BOJIHBI CBETA MPH MEPEX0ie U3 BakyyMma B MPO3PAYHYIO CPEAy C aOCOTIOTHBIM
nokasarenem mpemomiieHus n =27

CpeIy OTBETOB HET NPAaBUILHOTO
OCTaHEeTCSI HEN3MEHHOE
YBEIUYUTCS B 2 pasa
YMEHBIIUTCS B 2 pa3a

O@OO00

HU3MCHCHHE 3aBUCUT OT yIUla IIaACHUA
226 Onrtuyeckas cuna nuH3bI paBHa 4 AnTp. YeMy paBHO GOKyCHOE pacCTOSTHUE ATOM JTMH3bI?

0,25m

Cpeay OTBETOB HET NMPaBUIILHOTO
4Mm

4cm

0,25¢cm

OO000@

227 C moMoIIpl0 coOMpaTebHON JIMH3BI MOTYYUIN U300pakeHue ceatsmelics Touku. Yemy paBHO
¢dokycHoe paccrosiHue auH3bL, ecnu d=4cm, 1=1m?

Cpeay OTBETOB HET NMPaBUILHOTO
0,8m

SMm

3m

1,25m

OO00®O

228 Ilpu nekoTopoM 3HaueHWH a yriia MaJieHus Jyda CBeTa Ha TPaHMILy pasfena IByX Cpell OTHOIICHHE
CHHYCa yIiia maJieHus K cuHyCy yria mpeaoMyeHus paBHO n .UemMy paBHO 3TO OTHOIICHHE IPU YMEHbBIICHUU
yIia najeHus B 3 pasa?

CpeIy OTBETOB HET NMPaBUIILHOTO.
n

3n

\3n

n/3

OO00M®0O

229 Tlepen BepTrkallbHO TOCTABICHHBIM IIOCKMM 3epkajoMm Ha pacCTOSIHUM 1M OT HEro CTOUT YenoBek.
YeMy paBHO paccTOsIHHE MEXIy 4eraoBekom u ero nzodpaxxenuem B 3epkane

Cpeay OTBETOB HET NMPaBUIILHOTO
Im

0,1m

4m

2M

@O0O00

230 Yemy paBHO aOcomoTHOE 3HaueHue ontudeckoil cuiibl paccenBaroliei uH3bI, (hokycHoe paccTosHue
kotopoii paBHo 20 cm.?
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cpelu OTBETOB HET MPAaBHILHOTO
5 noTp

0,2 aoTp

20 aoTp

OO00®0O

0,05 notp

231 Ilpu nepexone iay4a cBeTa U3 EPBOU Cpeibl BO BTOPYIO yroi najaeHus paseH 30 rpaaycos , a yroiu
npesnomiieHust 60 rpagycos . UeMy paBeH OTHOCUTEIIBHBIN 1Moka3aress MpeIoMIICHHS BTOPOU CpeIbl
OTHOCHUTEJIBHO MEePBOi?

HECT Hp ABHUJIBHOT'O OTBETOB
\3/3

5

\3

2

OO00®0O

232 Jlnmaa BoaHBI kpacHOTO JTyda B BOZIE paBHA JJIMHE BOJIHBI 3€JICHHOTO JIyda B Bo3ayxe. Bona ocBeniena
kpacubiM cBeToM. kakoii IBEeT BUAMT mpu 3TOM cBeTe uenoBek, orkpriBaromuii rima3a mos Bomoi?

JKEJITBI
CUHHK
3CJICHBIN
KpacHBIN
Oenblii

O@OO00O

233 Ha mutenke ¢oroarmapara moiydeHo YMEHBIIIEHHOE H300pakeHUs peaMera. Ha ocCHOBaHWU 3TOTO
MOXKHO yTBEP)KIaTh, 9TO 00heKTOB B BHI€ COOMPArOIICH JIMH3BI TPU (HOTOrpadupPOBAHUHN HAXOAUTCS OT
dororenky Ha pPacCTOSTHUU.

B IepBOM (oKyce

6oJbIre GOoKyCHOTO, HO MEHBIIE IBYX (POKYCHBIX
MeHbIIe POKYCHOTO

paBHOM (POKyCHOMY

OO00®O

6odbIre 1BYX (GOKYCHBIX

234 Jlaiite xapakrepuctuky n3o0pakeHus, MOIy4YeHHOTO coOuparomeil ToHko# JIMH30M, eClii IPeaAMET
HAXOAUTCA MeX Ay T1aBHbIM dokycom u nBoitHBIM (hokycom

yBeJIYEHHOE, IPSIMOE, MHIMOE
n300pakeHIs HEe CYIIeCTBYET

YBEIIMYCHHOM, IIEPEBEPHYTOE, ICHCTBUTEIBHOE
HOpPMaIbHOE, TIEPEBEPHYTOC, NCHCTBUTEIHLHOE

OO0®0O0

YMEHBIIIEHHO €, IEPEBEPHYTOE, JeHCTBUTEILHOE

235 Jlaiite xapakrepuctuky n3o0pakeHus, oIy4YeHHOTO coOuparomieil Tonkoi JIMH30M, eClii IPeaAMET
HAXOIUTCS MEXy I1aBHOM (hokycom u ontuueckium EHTPOM.

HOpPMaJIbHOE, TIEPEBEPHYTOE, NCHCTBUTEIIBHOE
n300paXeHNs He CYIECTBYET

YMEHBIIECHHOE, TPSIMOE, MHUMOE
YBEJMUYEHHOE, IPSIMOE, MHUMOE

O@OO00O

YMEHBIIIEHHOE, IEPEeBEPHYTOE, JEHCTBUTEIFHOE

236 Jlaiite xapakrepuctuky n3o0paxkeHue, moydeHHOTo coOuparomieit ToHkoi JIMH30M, eClTi TPeIMET
HAXOIUTCS 33 TBOWHOM (POKYCHOM pacCTOSIHHU.

HOpPMaJIbHOE, TIEPEBEPHYTOE, NEHCTBUTEIBEHOE

DO

_/ YMCHBIICHHOC, IIPSIMOC, MHUMOC
O yBeHI/I‘{eHHOfl, npsAMO€, MHUMOC
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YMEHBIIECHHOE, IEPEBEPHYTOE, NEHCTBUTEILHOE
n300pakeHUs HE CYLIECTBYET

237 Haiite xapakTtepuctuky n300pakeHHI0, TOTYUYEHHOTO COOMparonwii TOHKOW TUH30M, eCITH MpeMEeT
HaxXOJUTCS B TIBOMHOM (oKyCHOM pacCTOsTHUH.

O000@

HOpMAaJIbHOE, IEPEBEPHYTOE, ICHCTBUTEILHOE
n300pakeHHs He CYIIeCTBYEeT

yBeIMYeHHO !, IPSIMOE, MHIMOE

YMEHBIIEHHOE, TPSIMOE, MHUMOE
YMEHBIICHHOE, IEPEBEPHYTOE, NEHCTBUTEILHOE

238 MHaiite xapakTtepuctuky n3o00pakeHHI0, TOTYy4YEHHOTO COOMparonuii TOHKOW TUH30M, €CITH MpeMeT
HaxXOJUTCS B IJIaBHOM (hOKYyCOM JIMH3BI.

OO00®0O

YMEHBIICHHOE, IEPEBEPHYTOE, NEHCTBUTEILHOE
n300pakeHHs He CYIIeCTBYET

yBeIMYeHHO !, IPSIMOE, MHIMOE

YMEHBIICHHOE, NTPSIMOE, MHUMOE

HOpMAaJIbHOE, IEPEBEPHYTOE, ICHCTBUTEILHOE

239 Maiite xapakTtepuctuky n3o0pakeHu0, TOTYyUYEHHOTO PACCEUBAOIIEH TOHKOW JTMH30M, €CITH MPeIMEeT
HaXOJUTCS MEXKIy ONTHYECKUM IIEHTPOM U TJIaBHBIM (okycom.

O@O00

yBEIIMYEHHOH, IPsIMOE, MHUMOE

HOPMAaJbHOE, IEPEBEPHYTOE, ACHCTBUTEIBHOE
YMEHBIIIEHHOE, IPSIMOE, MHIMOE
YMEHBILIEHHOE, IPAMOE, MHUMOE
YMEHBILIEHHOE, IEPEBEPHYTOE, NEeHCTBUTENBHOE

240 Haiite xapakrepuctuky n300paxeHHI0, MOJYYSHHOTO paccenBaromield TOHko# JTHMH30#, ecu mpeaMeT
HaXOAUTCA 3a IMIaBHOM (hoKycoM JTMH3BI.

@000

HOpMAaJIbHOE, IEPEBEPHYTOE, ICHCTBUTEILHOE
n300pakeHHs He CYLIeCTBYEeT
yBEIMYEeHHO!, IPSAMOE, MHIMOE

YMCEHBIICHHOC, ITPAMOEC, MHUMOC

241 Maiite xapakrepuctuky n3006paxeHuto, MOJy4YeHHOTO PacCeUBAIOLIEH JIMH30M, IPEeMET HaXOUTCS B
raBHOM (hokyce JTHH3BI.

O@OO00

yBeIMYEeHHO !, IPSIMOE, MHIMOE

HOPMAaJIbHOE, IEPEBEPHYTOE, ICHCTBUTEILHOE
n300pakeHHs He CYIIeCTBYeT

YMEHBIIIEHHO, IIPSIMOE, MHIMOE
YMEHBIICHHOE, IEPEBEPHYTOE, NEHCTBUTEIBHOE

242 Jlaiite xapakrepuctuky n3006pakeHuto, MoJIy4yeHHOTro coOuparomieil Tonkoi IMH30M, eciin npeaMeT
HAXOJIUTCS MEXy IIaBHBIM (pokycom u ontudeckum neHTpoMm.

O@OO00

YMEHBILIEHHOE, IEPEBEPHYTOE, AEHUCTBUTEIBHOE
n300paXeHHs He CYLIeCTBYET

YMEHBILICHHOE, IPSIMOE, MHUMOE

YBEIMYEHHOMH, IPSAMOE, MHUMOE

HOpPMaIlbHOE, IEPEBEPHYTOE, JEHCTBUTENBHOE

243 C noMouibio JUH3bI OTYYEHO MHUMOE IIpIMoe U300paxxkeHus. V3 mpeiokeHHbIX (GopMyJIIbl BEIOEpUTE
COOTBETCTBYIOLIYIO JIUISl CBSI3U OCHOBHBIX BEJTUUMH:
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U3 MPEIJIOKEHHBIX (hOPMYJI HET MPaBIIBHOM
1/d -1/£=1/F

1/d +1/=1/F

1/d -1/=1/F

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

O000@

244 TlpenenbHBIN yroi MOJHOTO BHYTPEHHET0 oTpakeHus it crekia cocrasnser 41 rpanycos . [Ipu kakom
3HAQUEHHH yTJIa MaJJeHUs CBETOBOIO JIyda IIPOU30MAET IIOIHOE BHYTPEHHEE OTpakeHHe cBeTa?

38 rpagycoB
30 rpagycoB
25 rpagycoB
42 rpagycos

O@O00

40 rpagycoB
245 kakoe U3 HIKeCIIEAYIOIIMX BBIPAXKCHUN BepHO JUis yBennueHust Mukpockoma?

PaBHO Pa3HOCTH YBEIMYCHUH 00BEKTUBA 1 OKYIIsIpa
PaBHO TOJBKO YBEIHMUEHHUIO OKYISIpa

PAaBHO TOJBKO YBEJIHUEHHIO 00BEKTHBA

PaBHO IIPOMU3BECHHUIO YBEIIMICHNI 00BEKTHBA H OKYJIIpa

O@O00

PaBHO CyMMe YBeMUEHUIH 00BEKTHBA U OKYIIpa

246 Jlyu cera magaet non yriom 30 rpagycoB Ha minockonapamiensuyto creknsiaayto miactunky. (n =1,5)
U BBIXOJIUT M3 HEE MapalljiebHO IepBOHAYaIbHOMY J1y4y. kakoBa Tonmuna mactunku, ecinm paccTosHue
MeX1y Jiydamu paBHO 1,94 cMm .

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

O@OO00

247 OTHOCUTENBHBIN Moka3aTens npenomieHus paBeH 1,5, a abcomtoTHbIM okazaTtens npenoMieHus BTOpoi
cpenbl paBeH -3. Haiitu aGcomroTHbIi moka3arens mepBoil cpeibl.

4
3
2,5
2
35

O@OO00

248 Ilpu kakom cooTHomennu nokasareneit npenomieHus cper (nl,n2 ) nperoMaeHHbIH Tyd npuOinxaercs
k Hopmamu?

C .rl'l]_::"].
~\:

U
Crn

®n

Cm.‘}l

249 Tlpu kakom 3HaueHuU yria majeHus, CBETOBOM JIyd IPOXOAUT BO BTOPYIO Cpedy Oe3 mperoMIIeHHs ?

LIk

~
—/
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250 Rakoe BBIp azkeHIHe OITp eIeIgeT [pe e bHbIT VIO [0JHOI0 OTPpAasKeHIIA 171 JIyYa CBeTa,
HIOYIIeT 0 I3 cpedbl ¢ adCOMOTHBIM I0OKA3ATeNeM MpeflohIeHI 1) B cpely ¢
a6 COTOTHBIM ITOK A3AT eITeM ITp e JIOMIIeHHA Ny 7

(U cpeau OTBETOB HET MPaBUILHOTO

=

@), 1

s Y= —
)

—~

@) #y

s =—2
3|

~

@, 1

Sl = —
4

Sl = —
My

251 JIy4 cEeTa ELIXOOHT M3 HEKOTOPHE cpell B EesqyE. [Ipenenit HEIE Yol DomHr o
ENYTPEHHET O OTPAMEHHA IJIA $Toro Myda pasmo 48" 45 Hafitw moxazaTen:
OpeloMIeHHA cpegsl (snd3" 45 =075)

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

O@OO0O

252 kakoii 3akon BeIpakaeT nannaro ¢popmyina?
sinifsitr = ropdng = 191

npunuun Gepmu

3aKOH IIOJIHOTO BHYTPEHHETO OTPa’KEHUS CBETA
3aKOH OTPayKeHUs CBETa

3aKOH IIPEJIOMIICHUS CBETa, T.€. 3akoH CHemyca

O@O00

3aKOH IPSIMOJIMHEHHOIO pacnpoCTpaHEHUsI CBETa
253 kakoit yroi Ha3bIBaeTCs MPEACIBbHBIM YIJIOM TTOJHOTO BHYTPEHHETO OTPAKCHUS ?

yToJ MaJeHus , IPU KOTOPOM YTOJI IpeJIoMIIeH s paBeH 45°
YIoJ aJeHus , Ipu KOTOPOM YToJ npenomiieHus pases 30°
YIoJ IaJeHus , Ipyu KOTOPOM YToJI IpejoMiieHus paseH 60°
yToJ NaJeHus , IPU KOTOPOM YToJI IpesomieHus paseH 90°

O@O00

yTOJI MaZeHUs , TPH KOTOPOM YToJ npesomienus paseH 100°
254 B ueMm cOCTOMT pa3HHUIA MEXYy OCBELIEHHOCTHIO U CBETUMOCTBIO?

MCKAY HUMU HET Pa3HOCTH.

OCBCHICHHOCTDb XapaKTECPU3yeT TOYCYHBIN HNCTOYHHK, a CBETUMOCTb —OCBCIIAEMY 1O

OCBCHICHHOCTD XapaKTCPpU3yeT TOYCYHBIN HNCTOYHUK, a CBETUMOCTb- €TI0 IIPOTIKCHHOCTH

OCBCUICHHOCTH XapaKTCPHU3YCT OCBCIIAEMY O TOBEPXHOCTH , 3 CBETUMOCTD — IMPOTAKCHHOCTHh NCTOYHHUKA CBETA

O@OO00

OCBEIIEHHOCTH CBSI3aH C OCBAILIAEMOM MMOBCPXHOCTBHIO, & CBETUMOCTb- C TOUYCYHBIM HCTOYHHUKOM
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255 Vkaxwure cBA3b MEXAY APKOCTHIO U CBETUMOCTHIO.

E =dQ/dt
R=nB
R=4n]
dR =1dQ
O =do/dS

OO00®O

256 [louemy uHTEppEpeHLINs IPU OTPAKEHUH HaboAaeTcs 6ojee OTYETIIMBO YEM B TPOXOISAIIEM CBETe?

13-3a BOBHUKHOBEHHUS Pa3HOCTH XO/a B IIPOXOASILEM CBETE ;

13-3a BOBHUKHOBEHUS Pa3HOCTH X0O/a B OTPAKCHHOM CBETE ;

13-3a NONIOLEHHUH B IIJIEHKE IPOXOIALINX JIyUei;

U3-3a CYIIECTBEHHOTO Pa3IMYus UHTEHCHUBHOCTEHN OTpa)KEHHOTO U

O@O00

H3-3a IOTECPHU MOJIBOJHEBI ITPH OTPAXKCHHU,
257 Unrepdepenuus cBeta- 3To Gpusnueckoe sBienue, koropoe 3akinrouaercs B...

CJIO’KCHHE CBETOBBIX BOJH, HIYIIUX OT OOBIYHBIX HCTOYHHKOB ;
CJI0O’KEHHE CBETOBBIX BOJIH, UAYIIUX OT KOTCPEHTHBIX HCTOYHUKOB;
OTKJIOHEHHMHU CBETOBBIX BOJIH OT IIPSAMOJIMHENHOTIO PACIPOCTPAHEHUS ;

paccesiHUU BOJIH B IPO3PAYHbIX JUCIEPCHBIX CPEax;

O00M®0O

OTKJIOHCHHUU OT HpﬂMOJTI/IHCI\/'IHOFO pacnpoCTpaHCHUA,

258 Ha Toncryto creknsnnyro mnactunky, nokpsityro Tonkoit mnenkoit ¢ mokazarenem npenominenus n=1,4,
naj1aeT HOPMaJIbHO MapajulebHbIi myuyok MoHoxpomarnueckoro ceera ¢ A=0,6 mkm. OTpakeHHBIN CBET
makcumansHO ocnabieH BeieacTBre HHTepdepeHun. Onpenenute MUHUMAIBHYO TOJIIUHY TUIeHKH.

~ 3 MKM
~2 MKM
~0,5 MKM
~0,05 MxMm

@O0O00

~0,1 MKM

259 Ha ckonbko Heo6x0oauMo niepeMecTUTh OHO U3 3epkan B untephepomerpe Maiikenbcona s Toro,
yT00BI HHTEphepenmonHas kapruna cmectunack Ha N= 150 monoc? [lyimHa BonHbI cBeTa A= 500 HM

~45 MKM
~5 MKM

~ 16 MM
~22 MKM

@O0O00

~37 MKM

260 Ha mytu syda cBeta neprneHaukynsipHo eMy noctasieHa crekisHnas miactunka (n=1,5) TonmuHoi
I=1mm. Ha ckonbko mpu aTom nsmenurcs ontudeckas mimna mytu?

0,1 mm;
1mm;
10 mm;
5 Mvm;

@O0O00

0,5 mm;

261 Pa3noctu xona 1Byx uHTepdepupyronmx BoiaH paBHbl /3. Ckonskum munaam BoiH B Bakyyme OynyT
COOTBETCTBOBAaTh onTudeckne pazHoCTH X0/1a 3TUX BOJH.

NM12
M18
N36
N24

OO000
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262 PasHocTu Xo/a IByX HHTepdepupyromnmx BoiaH B Bakyyme paBubl: 0,5 . UeMy paBHa COOTBETCTBYOIIAS
pa3HoCTh (a3?

60 rpagycos;

120 rpagycos;
30 rpanycos;
180 rpagycos;

O@OO00

90 rpanycos;

263 Pa3zHocTh X0Aa BYX HHTEephepupyromux BoiaH B Bakyyme paBHa 0,2A . Uemy PaBHa pasHocTh (a3 3Tux
BOJIH?

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

OO000@

264 kakosa Oyznet pe3ynbTUpYIOIIasi HHTEHCUBHOCTh B Makcumyme nHTepde- peHIInN MPH CI0KESHUH BOJIH
onrHakoBoil UHTEHCUBHOCTH [?

31
I

21
41
172

O@OO00

265 NnrepdepoMeTp UCHONB3YETCS JUIA. . .

ONpEACIICHUA TIJIOTHO CTU MaJIbIX 061)e1cr013;

ONpEACIJICHUA ITOKAa3aTCJI NP CJIOMIICHUS OTITHYCCKUX CPECO;
ONpE€ACJICHUA NHTCHCUBHOCTHU CBE€TA,

onpeacICHUuAs ONTHYECKOH MIOTHOCTH pPacTBOPOB;

OO00®O

ONPEACIICHUA IMMOKA3aTCII MMOTTTONICHUA CPE;
266 korepeHTHBIMHU HA3BIBAIOTCS BOJIHBI, HMEIOIIHE. . .

MOCTOSIHHYO0 HHTCHCUBHOCTD B JAHHBI MOMEHT BPEMEHH
MIOCTOSHHYIO BO BPEMEHHU Pa3HOCTH (ha3 B pa3IMIHBIX TOUKaX;
IIOCTOSIHHYIO aMIUIMTYly B JaHHBI MOMEHT BPEMEHHU;
OJIMHAKOBYO JUIMHY BOJIH B Pa3HBIX TOYKaX;

OO00®0O

TMOCTOAHHYIO BO BpEMEHU PA3HOCTDH YaCTOT B Pa3JIMYHBIX TOYKAX,
267 Makcumym nnTepdhepeHInn HabmonaeTcs B Tex Toukax, st kotopeix ontudeckast pa3HOCTh XOf1a. ..

HEC 3aBUCHUT OT 4aCTOTBI BOJIHEI |
HC 3aBUCHUT OT OJIMHBI BOJIHBI,
paBHa ICJIOMY YHUCITY NJIVMH BOJH;
paBHa 1o CTOSTHHOM BCJIIMYHUHC,

PpaBHa OCJIOMY YHUCIY MJIMH IIOJyBOJIH;

OO0®O0

268 Yto Takoe monoxpomaruueckas BosiHa?

BOJIHBI C OJTUHAKOBOM 4aCTOTOM
BOJIHBI C OJIMHAKOBOH (ha3oit
BOJIHBI C OIMHAKOBOW aMIUIUTYI 0

O00@®

BOJIHBI C OAMHAKOBBIM KO3 (D(PUIIMEHTOM HpETOMICHHS
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BOJIHBI C OJJTUHAKOBOM CKOPOCTBIO
269 Yto Takoe nuntepdepenus?

B3aMMHO€ yCHJICHNE WM OCTa0NeHUE B PE3yIbTaTe HAOKEHUS KOTEPEHTHBIX BOJIH
pPacXoKAEHUE OT MPSIMOJIMHEHHOTO PACTIPOCTPAaHEHH KOTEPEHTHBIX BOJH
IIPEJIOMJIEHUE CBETOBBIX BOJIH HAa IPAHULIE ABYX CpEll

orubaHue Mperpaj CBETOBEIMU BOJHAMH

OO000@

CJIOKCHUEC CBCTOBBIX BOJIH

270 Yemy paBHa pa3HOCTh yTH B Touke HaOMIOAEHUS OT coceqHux 30H Openens B Merone 30H OpeHens?

)

O 3
2%

4 n

=100 21 @0

271 Pa3zHocTh myTel ABYX korepeHTHBIX ydert B Bo3ayxe 400 am. kakoit OymeT pa3HOCTb IMyTel ATUX JTyden

B crekiie?
in,=1471.

196 am
560 am
288 HM
196 am
300 M

OO00®O

272 Paguyc korepeHTHOCTH BOJIH OTIPEICIISICTCS CICIYIOIIMM 00pa3oMm:

@)

@fat
@A
e
A

A

O

OICING

273 Ipu nomoum ontudeckoro kirnaa noxyunian nHTEpHEPEHIMOHHBIC TIOIOCHL, TIONB3YSICh U3TyYCHHEM
kpacnoro nBera. kak nsmenurcs narepdepeHnonHas kaptuna, eciii BOCIOJIb30BaThCs U3TyICHHEM
¢duoneroBoro nsera?

WutepdepeHIMOHHBIE TTOJIOCH HCUE3HY T
HutepdepeHIMOHHbIC TIOIOCH OyyT Malblie IPYyT OT IpyTa
HHTepdepeHIIMOHHbIC TTOJOCH OyayT OMMKe APYT K APYTY
Hukax He uamenurcs

OO0®O0

WuTtepdepeHIMOHHBIE TIOJI0CH MOTYT CTaTh Kak OJMKe IPYT K APYTY, TaK U Jajbllle IpYyT OT IpyTa

274 Tlpu ocBeleHNH MBLILHOM TUIeHKH OeJTbIM CBETOM HAOIIONAIOTCs pa3HOIBETHRIC MOJIO0CHL. kakoe
¢dusnueckoe siBIeHUE 00YCIABINBACT MOSBICHUE ITUX MOJIOC?

¢dororpdpexr

JACTIep CUS

DO

i\
@ HHTEphepeHIUS
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O IupaKus

O NOJIAp U3

275 CBet OT ABYX TOYEUHBIX KorepeHTHBIX MOHOXpoMaTtnyecknx ncrounukos npuxomut B Touky 1 skpana ¢
paszHocThio (a3 A=3A/2, B Touky 2 skpana c pazHocTsio pa3 A= A. Onunakosa i B 3Tux Toukax
OCBEIIIEHHOCTh U €CJIM He oguHakoBa, To B kakoi Touke oHa Oompiie?

BCE BapHAHTHI HEBEPHBI
HE OJMHAaKOBa, OOJIbIIE B TOUKE 1
OJIMHAKOBA M PaBHA HYJIIO
OJIMHAKOBA M OTIIMYHA OT HYJISI
HE OJMHAKOBa, OOJIbIIE B TOUKE 2

@O000

276 Ilpu HayBaHWU MBUIBHBIC ITy3bIPEKH MPHOOpETarOT paaykHyto okpacky onpeneneHHon ToamuHbL. YTo
SIBJISIETCS] IPUYMHOM 3TOr0?

¢dorosrpdpexr

MOJISIP U3ALTHS
HHTEphepeHIUSI
nudpaxuus
JTUCTICP CHSI

OO0®0O0

277 IloueMy J1Ba MHUMBIX U300pake€HUS IIEIH, MOJIYYEHHBIX ¢ TOMOIIbIO OUTpu3Mbl OpeHens, MOXXHO
paccMmatpuBarh kak korepeHTHbIe UCTOUYHUKM:

TaK KaK OHU PACIIOJIOKEHBI Ha Pa3HBIX PACCTOSHUSAX OT OUIIPH3MBL.

TaK KaK OHU PaCIIOJIOKEHBI Ha OJUHAKOBOM PACCTOSTHUH OT OUIIPHU3MBI

TaK KaK OHU PAacCIIOJIOKEHBI Ha OJIMHAKOBOM PACCTOSHUU OT LLENIU

TaK KaK OHU MOy YeHBI IIPH Pa3JBOCHUU CBETOBOI BOJHBI OT LIENH B pe3yNIbTaTe MPeIoMICHUs B OUIpU3Me

TaK KaK OHHU pPacCIIOJIOKEHBI Ha PAa3HBIX PACCTOAHUAX OT LIS

O@O00O

278 Ompenenure Matemaruueckoe Beipaxkenue 3akona bprocrepa (n21 — noka3zatens nmpenoMiIeHUs] BTOpOi
Cpelbl OTHOCUTEIBHO MEPBONA)

o~
P E= 112

O';FB =1m

CS';FB g

Cg-;i?B= iy

®rp=na

279 Ha tonkyro miactuny, okpyKeHHYIO pa3IuYHBIMU cpeaaMu ¢ mokasareiasmu mpenomiaeHus nl, n2 (
noka3aresp nmpeaoMieHus miacTuHel- n, npudeM nl kigikdir n2, n kigikdir n2) nanaet my4. Ha moBepxnoctu
rutacTUHkY JTyy nenures Ha aBa ayda (Strot 14.12.2012 12:33:41)

3aBHCHT OT JIJIMHBI ITa a0 BOJHBI
HHUKaKO 1

lu?2

.1

2

@O0O00

280 Yem onpenensiercs nopsiaok unrepdepeHmoHHoro makcumyma?

IpUpPOI0# KoneOaHuit
IIepUoa0M KoJieOaHuit

OO0

JacTOTOM KojeOaHuit
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® umcIOM [UHMH BOITH, COIEPIKAIIMXCS B ONTHIECKOH Pa3HOCTH X0/
O (a3oii konebaHmit

281 HeoOX0aMMBIM yCIIOBHEM UHTEPHEPEHINH SBISETCS ... .

HaJM4He 10 CKUX BOJIH
HEKOT€PEHTHOCTh HAaKJIaJbIBAEMbIX BOJIH
Hammaue chepuIecKux BOIH

KOTCPCHTHOCTDb HAKJIIAABIBACMbIX BOJIH

O@OO00

HEMOHOXPOMATHYHOCTH BOJIH
282 Yewm onpenensiercs nopsiaok unrepdpepeHmoHHoro makcumyma?

IpUpOoI0# KoneOaHuit

(a3oii konebaHmi

4acTOTOMU KoJieOaHmi

YHUCJIOM JJIMH BOJIH, COIEPIKAIINXCS B ONTUYECKOM pa3HOCTH X072

O@O00

nepuoiaM KojeOaHuit
283 Unrepdepennmonnas kaptuna, kotopas HabmogaeTcst Ha TOJIOCHOBOCITYKIIAT JIMH3€E, HA3BIBACTCS:

unTepdepenuueii Penes
xosibiiamMu Herotona
3oHamu [1oiirenca
3oHaMu Openens

OO00®O

BoJIocaMu BepoHuku

284 3akonomepHocTtH, kakux W3 MepeyUCIICHHBIX HUKE SBJICHUN CBHICTEIIHCTBYIOT O BOTHOBOW TIPHPOIE
cBera: 1-pamyxnsie epenuBa Ceroi B Tonkux menkax; 2-Bo3HUKHOBEHHE CBETOBOTO IATHA B IICHTPE
TeHu; 3-0cBOOOXKIeHUE 21ekTPOHOB C MOBEPXHOCTH METAJIIIOB MIPH OCBELICHUH?

2u3
TOJIBKO 3
lu2
TOJIBKO 1
lu3

OO0®0O0

285 BousHbl 0T 1BYyX KOrepeHTHBIX HICTOYHMKOB MPUXOAT B JaHHYIO TOYHBI B o1rHakoBo# daze. AMIuMTyaa
pesynsTupytoiero konedanus B nanHoii Touke paBHa A, amruintyna kanbGanuit B kaxaoit BomHe paBHa a.
3HaYeHUE aMIUTUTY/IBI PE3YIBTUpPYIONIero konebaHus B 3TOM ciydae OyJeT CIeIyIOIIIM:

3a

a

4a
2a
0,5a

O@OO00

286 Ha ToHHYK MIacTHEY, OKPYVEEHHYVI PRsTHIHLIME CRETAMH C
MoK a3aTENANME IPEN0oMIEHHA 1, 11y (I0Ka3aTeNb IpElo MIEHHA [TACTHHEL —
fn, IpHIEM 0) < Ny, 1< 1) DagaeT 0y4. Ha DoBepXHOCTH MTACTHHEH JIVY
OEeNHTCA Ha OEaJy4a 1-KOoTOpH# oTpakacTed oT Hap VK HOH H Iyy 2-
KOTOREH OTpakaeTCAd 0T EHYTPEHHEH NOBEPHHOCTH INAcTHHEH. Kako# ms
OTPANEHHEX OT IWIACTHHE NyUeil 4« TEpAeT DONYEOIHY ¢

3aBHCHT OT JJIMHBI [1aJaI0IIEH BOJIHBI.
HUKAKO

1

lu?2

2

@O0O00
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287 kakoe siBnenue nokaspiBaeT BOJTHOBYIO PUPOY cBeTa?

s¢dexr Komnrona

dorosrpdexr

IOITIOICHUA CBETA

@000

HHTEphepeHIU

288 kak n3MeHUTCS yacToTa CBeTa, eciiv ckopocTh CBETOBOTO JIyda IpH MEePEX0/Ie U3 OHOU CPeabl B IPYTYIO
yMEHbILIaeTcs B ABa pa3a’?

yMeHblIaeTcs B 4 pasa
yBenmumuBaeTcs B 4 pasza
HE N3MEHACTCS
YMEHbBILIAETCA B 2 pas3a

OO0®0O0

YBEJIMYUBACTCA B 2 pasa

289 Ilpu HaxyBaHUU MBUIbHBIE ITy3bIpbKH MIPHOOpETAIOT paxyxHyto okpacky onpeneneHHO# TommuHbL. YT
ABJISIETCS IPUYUHOU ATOTO?

¢dotospdexr

uHTEphepeHIus
MOJIIPU3AIHS
JUCTICP CHS
nudpakuus

OO00M®0O

290 Yemy paBHa pe3ybTUPYIOIIAs HHTEHCUBHOCTh B Touke co3iaBaeMoil nHTep(hepeHIMOHHBIMU
makcumymamu 1ByMsi korepeHTHBIME BOJTHAMH WHTEHCUBHOCTH Kaxkaoro,n3 kotopsix paBaa Jo?

Q

0O @ O

291 kakas cBs3b Mexay pa3HOCThIO (A) onTrudeckux u (d) reomerpudeckux mivH myTen.

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

OO00®0O

292 kakoii Oymer pa3HOCTh X07a (PHOIETOBBIX CBETOBBIX BOJIH C JUTUHOW BOJHEI 400 HM TpU CO3IaHUN
uHTepdepeHmonHoro makcumyma?

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

O@O0O00

293 Onrtuyeckast pa3HOCTH X071 JIydeil HIyIUX OT KOrepeHTHBIX HCTOYHUKOB ¢ 0JMHakOBBIMY HadyaIbHBIMA
(hazamu paBHa HEUETHOMY YMCITY MTOJOBHHBI JUTMHBI BOTHBL. kakoBa OyzeT aMIiIn—Tyaa pe3ynbTUPYIOIICH
BOJIHBI B TOuke BCTpeUH, €ClIi aMILTUTYAa KaXk10i OT/1eIbHOM BOJTHBI paBHA A.

O 15A
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294 kakum BbIpakeHUEM OTNpenersieTcss ckopocTh pacpocTpaHEeHUs CBeTa Ha OCHOBE 3J1ekTpoMarHuTHOM
teopun Makcemna? (c — ckopocts cBeTa B Bakyyme; v — ckopocT cBeta B cpene; € - nuanekrpuueckas

MIPOHUIIAEMOCTb CPEJIbI; L - MAarHUTHAS IPOHUIIAEMOCTB ).

<O
B a

()

ﬁ@
% [n}

)
i

)7

O C
R

295 kakwue u3 HUKECIEAYIOMUX SBICHUH MOKA3bIBAIOT BOJTHOBYIO MPUPOIY CBETA?

XapaKTCPUCTUICCKOC PCHTICHOBCKOC U3JIYyUYCHUC
TOPMO3HOC€ PCHTITCHOBCKOC U3JIy4YCHHUC

doTordpdexr

MOJIIPU3AIHS

O@OO00

a¢dpexr Komnrona

296 kakue nmyuu co3natoT paBHOHakJIOHHBIE HHTEP()EPEHIIMOHHBIE MTOJIOCHI?

Jy9H, OTPa’KCHHBIE OT OAMHAKOBOH TOMMNHEI
Jy'9¥, HAKITOHEHHBIE TT0]] OHAM U TeM K€ YIIIOM
Jly4H, HAKITOHEHHBIE 10]] Pa3HbIMH Y IJIAMH

Jly4H C MOCTOSIHHOW Pa3HOCTHIO X012

OO00®O

JIy4H, B KOTOPBIX Pa3HOCTb X0J1a MEHSAETCS
297 kro siBisieTcst ocHoBonooxkHuKkoM kopryckymsipHoit Teopun cBeta?

T'roiirenc
Heroron
Our
Makcsemn

OO00®0O

®penens
298 Jlns uero nmpumMensitoTcst MukpountepdepomeTpoi?

JUTSL U3MEPEHMS MOTIOIIEHUE CBETA

JUISL U3MEPEHMUS TalbHUX PACCTOSHUI

JUUISL U3y YeHUs TUCTIEpCU

JUTSL KOHTPOJIMPOBAHMS Ka4e€CTBEHHOI 00paboTKN MOBEPXHOCTEH

O@OO00

AJIA U3Y4YCHUA ITOJIpU3allii CBETaA

299 Enunnina nsmepenus ontuueckoil paznoctu xona:

cek
M * CeK

0O0@
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m/cek

OO

300 kakwue BomHBI siBIIsitOTCS kOrepeHTHBIME?

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

BOJIHBI ¢ OIMHAKOBBIMU aMILTATYAaMH

BOJIHBI C OAMHAKOBBIMH HA4YaJIbHBIMH (I)a3aMI/I

BOJIHBI C OIMHAKOBBIMH YaCTOTaAMHU, Pa3HOCTb (1)213 KOTOPBIX OCTACTCA IOCTOSHHBIM BO BpECMCHU

O@OO00

BOJIHBI C OIMHAKOBBIMH (1)a3aMI/I

301 CgeT OT JByX TOUYEHHBIX KOTepEHTHBIX MOHOXpOMaTHUeCKUX HCTOYHUKOB puxoauT B Touky 1 skpaHa ¢
pasHocThio (a3 . OnuHakoBa v B 3TUX TOYkax OCBEIIEHHOCTh U ecii He onuHakosa, To B kakoii Touke ona
OombIIe?

BCC BapHaHTbI HC BEPHBI.
OAVHAKOBA U OTJIMYHA OT HYJIA
OJIMHAKOBa U paBHA HYJIA

HC OIMHAaKOBa, Ooutblie B TOUKe 1

@O0O00

HE OJIMHAaKOBa, OO0JIbIIIE B TOUYKE 2
302 kakoro nBera nnTepdepeHnnonHas nonoca pacrnonaraercs B cekrpe Ommke k neHTpanabHO# monoce?

KpacHas
(duoneroBas
3eneHas
Kemras
CUHSIA

OO00M®0O

303 Or yero 3aBucHT konndecTBo maBHbIX MakcuMyMoB B tudpakinonHoit kaprtune ot miockoit pemerku?

OT OTHOUICHMUS JTJIMHBI CBETOBOM BOJIHEI K nepruoay peImeTKu

OT paCCTOAHUA MCXKAY HICIIAIMA PCIICTKU

OT IIHUPHUHBI HICJIA pEIICTKH

OT OTHOIIIEHUS 10 CTOSHHOM PELICTKHU K JJIUHE CBETOBOM BOJIHEI

O@O00

0T 001IIeTo YHnCIIa MmeNeil pemeTKn

304 Ha nmudpakimonnyro pemerky HopMaibHO nagaet miockas Mmonoxpomarnueckas cBeroBas BoiHa. Ha
skpane 3a pemierkoit Tpetuii audpakunonnslii makcumym HabmoaeTcs Mo yrioM ¢ k HampaBieHUIO
1a/ICHUS BOJIHBI.

L

HET MPaBUJIILHOTO BapUaHTa

3

2
1
4

O@OO00

305 kakoil U3 HIXKenepeurCIECHHBIX BAPUAHTOB MIPaBUIILHO BbIPAXKAeT CUCTEMY C MHOTOYHCIEHHBIMUA N
IEISIMU [TapaJUIEIbHbIX APYT-ApYyry U ¢ 01nHakoBOM IIMPUHOM, pa3ae/IeHHbIX PABHBIMHU 110 IIMPUHE
HEMpO3pauHbIMU MPOMEXyTKaMu, pacronararoumxcs Ha oqHou miockoctn?

cepudeckas quppakunoHHAS PEeIIeTKA
MHOTOMepHas Tu(pakHOHHAs peleTKa
oJHOMepHast TU(PAKIMOHHAS PelIeTKa
JByMEpHas TU(ppaKIUOHHAS PEIIeTKa

OO0®0O0

ONPpOCTPAHCTBCHHAA Z[I/I(bp AKIIMOHHAas pCUICTKa
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306 kakoe ycnoBue sBisieTcs ycinoBueMm Mmakcumyma audpakoun noayuennon audpakiunonno (b —
mpuHa ogHou menu, d — nepuoxa qudpakimonnoit pemetkn).

dsin ¢ =+K X2
bsin =+ (2+K) A
dsin o=+ 2K+1)A
bsin p=+K A

dsin ¢ =+ K\

@O0O00

307 kakas u3 Hmwkeyka3aHHBIX BEJTMYHMH MPABHIIBHO BRIpAXKAET MOCTOSHHYIO AudpakironHou pemretku?

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

O@OO00O

308 kak nHa3eiBaeTcst equamna octossHHON audpakimonnoit pemerkn B CU?

100 wrpuxoB Ha 1 MeTp
MeTp

MeTp Ha 1 mrpux

MeTp Ha 100 mwTpuxos

OO00M®0O

1 wrpux Ha 1 MeTp

309 Ilpu ocBerieHnU MBUIBHOM TIeHKM OebIM CBETOM HaOMI0AaI0TCs pa3HOLBETHBIE Mojockl kakoe
¢dusnueckoe sBICHUE 00yCIIaBIMBACT MOSIBIICHUAE ITHX T0JI0C?

¢dorospdexr

JUCTICPCHSI
nHTEp hepeHIus
IUhpaKIus
TTOJIIP U3ALHS

OO0®O0

310 korepeHTHbIE BOJIHBI C YACTOTOM JAHHYIO CO3JAI0T B Bo3yXe HHTepdeperunto. Onpenenure pa3HOCTb
Iy TEN.
(5.10M Hs)

1,9 MKkM
1 MKM

1,2 MKM
0,8 MKM

OO0®0O0

1,5 MKkM

311 kak usmenurcs qyirHa CBETOBOW BOJIHBI IIPH Mepexona u3 Bakyyma B cpeay?
(m=1.5)

yBenuuuBaeTcs B 2,25 pasa
yMeHblaeTces B 2,25 pasza
yBenMuuBaercs B 1,5 pasza
HE MEHSAeTCS

@O000

yMeHbIaercs B 1,5 pasza

312 kak meHsieTcs qyiiiHa CBETOBOM BOJIHBI IPH TIEPEXO/IE€ U3 OTHOM Cpeibl B IPYTyrO?
fmy = 1,5); (ny = 1B)

HC MCHACTCA

OO

yBenMuuBaercs B 1,8 pasza
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yMeHbIaeTcs B 1,2 paza
yBenuuuBaeTcs B 1,5 pasza

0O0@

YMEHbIIAETCA B 3 pas3a
313 Ha uem ocHoBBIBaeTcs padbounii mpunnun y3komnomnocHnoro onruueckoro ¢unsrpa?

Ha MOJIIPU3alUU CBETa

HAa [10JIHOM BHYTPEHHEM OTPa>KEHUU
Ha NIPO3pauyHOi ONTUKE

Ha JUCNEPCHU

Ha MOTIOIEHUHU CBeTa

OO0®O0

314 Or kakux BelW4MH 3aBUCUT Pa3HOCTh X0/ BOJIH NpU HHTEp(epeHnn ToHkux mienok?

OT TOJIIIMHEI ¥ K03 hunreHTa npeIoMICHHS IUICHKH, OT JUIMHEI BOJHEI M IV ITaIcHUS
OT JUIMHBI BOJIHBI, YaCTOTHI U aMILTMTYZbI [1aJJAI0IIETO CBETA

OT CKOPOCTH CBETa Ma1al0LIer0 Ha TOHKYO IUIEHKY

OT K03 PUITHEHTA TIPEIIOMIICHUS U YIUIa TTaJICHUS

OO000@

OT TOJINIWHBI 1 K03(1)(1)I/IL[I/ICHT3 MMPCJIOMJICHHUA IIJIAaCTUHKH, YaCTOTHI CBETA

315 B onpezneneHHyo Touky npocTpaHCTBa NPUXOAT /IB€ KOrepeHTHbIE 3es1eHble CBETOBbIE BOJIHBI (A=500
HM) C pa3HOCTBIO X072 2,25 mkM. Omnpenenute ycioBue 1 npeaen nHTepdepeHuu B 3Toi Touke.

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

OO00M®O

max, m=1

316 Paguyc korepeHTHOCTH BOJIH ONPEAETSETCS CICAYIOMIUM 00pa3oM:

C- it

@ A
@A
Ay

Ay

¢

3

QO

O @ O

317 kakoe ypaBHeHue onpesessieT MHTEHCUBHOCTh PE3y/IbTUPYIOIIEH BOIHBI, KOTOpas moiydaercs npu
BCTpEYE JABYX KOrepeHTHBIX BOJIH C UHTEHCUBHOCTAMH J1 1 J2?

Co+lp-22 77, sinaz- a1
O4n
s@=.11+.12+2'?,M,J2 coslea- 1)

O hi+ia

Ch+la-22 77, cosCaa- a1)

318 kak Beipakaercs 3akon Mamtoca? (¢- yroia Mexay ocsiMU MOJIsIpU3aTopa U aHaau3aropa; Jo —
MHTEHCUBHOCTD CBETA BBIXOJSIINI U3 MOJISIPU3aTopa; J - ”HTEHCUBHOCTh CBETA BBIXOISIIUN 13
aHaJaM3aTopa).

O Ipsing

~
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@ Jpcost
O Jpcosg?

O Tpsin'p

319 B kakowm mHTepBasie HAaXOAUTCS JUTMHA BOJIHBI, JCHCTBYIONIas Ha yenoBedeckoe 3peHne?
Can™-7a0 m
Clo?-9.10" m
Cri1n7-36.10"m
@0 -7710"m

Cw*-710"m

320 IMpenen uHTEPPEPEHIINN B BHIPAKCHHH:
J=J +J, +2 00, cos

HHKaKO€

O 00

@ JJcos

O»re Iz

321 Yro takoe nntepdepeHus?

MPpEJIOMIICHUE CBETOBBLIX BOJIH HA 'PAHUIIC ABYX CPECI
CJIOKCHHEC CBCTOBBIX BOJIH
B3aNMHOC YCHUJICHNUC U ociabjeHue B PE3YyJbTAaTC HAJIOKCHUA KOTCPCHTHBIX BOJIH

PACXOXKACHUC OT HpHMOJ’IHHeﬁHOFO pacrnpoCTpaHCHNA KOTCPECHTHBIX BOJIH

OO0®O0

orubaHue mperpaja CBETOBBIMU BOJIHAMU
322 kakwue BoHBI Ha3bIBaeTCa KorepeHTHBIMU?

BOJIHBI C OIMHAKOBON 4acTOTOM

BOJIHBI C OIMHAKOBOM 4acTOTOM, pa3HOCTH (ha3, KOTOPHIX OCTAETCsI IOCTOSIHHBIM C TEIEHHEM BPEMEHH
BOJIHBI C OIMHAKOBON pa3HOCTHIO (a3

BOJIHBI C OIMHAKOBOW aMILIUTY 01

OO00M®0O

BOJIHBI Pa3HOCTb (1)33, KOTOPBIX MCHACTCA C TCHECHUEM BPECTMCHHU

323 kakoit momxna ObITh onTrueckas TonuHa TOHKOM MIACTUHBL, €CJIU OCYIIECTBISIETHCS MPOCBETICHHE
ortuk¥ IS CBETOBBIX BOJH C MIMHOM BOIHEL 0,68 MkM?

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

OO0®O0

324 kak onpenensercs pacctosiHue korepeHTHOCTH 17151 korepeHTHBIX BOIH?

)
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©;= - Thog
Ch=cft
Ci=afe
Ch=ie

325 C uensto npocBemienue ontuku Ha a3y (n=1,44) HaHocuTcs ToHkwit cnoii. kakoii momkHa OBITH
onTuMaiabHOE 3HaueHHe koaddunmrenta npeaoMiieHre MaTepraia 3TOro CJIos?

12
0,72
2,88
1,1

125

OO000@

326 JIBe korepenTHble TyuH B onpenaeneHHoi Touke co3nator Mmakcumym. MbuibHyt0 Tienky kakoi
TOJIIIIMHBI CIIEAYET MOCTABUTh HA MTYyTH OJHOTO W3 ATHX JIy4YeH, ISl TOTO, YTOOBI TTOTYIHUTh
unTepdepenmonnbiii MunuMyM (koadduument npenomnenus cinos 1,33; nnuna Bonssl 0,8 mkm).

2,42 MKkM
2 MKM
3 MKM
1,21 MM

O@OO00O

2,5 MKM
327 BemomnnHsieTcs a1 3akoH COXpaHEHUE YHEPTUU IPpU HHTEpepeHIn?

HET NIPaBUJIbHOTO OTBETA.

Jia, TOTOMY, YTO B 00J1aCTH UHTEP(epeHIINU SHEPTHS CBETa paclpeaesieTcst MeX1y MaKCUMyMaMi U MUHUMYMAaMH.
J1a, IOTOMY, UTO HEpIUs CBETA IPEBPAILAETCs B IPYTUE BUIbI

HET, IOTOMY, YTO SHEPTHUs B TOYKE MAKCHMyMa OoJIbIlIe YeM, KOHEUHAs! SHEPTHs CBETa.

OO00®0O

HET, IOTOMY, YTO 3HEPTHA CBETA HE IPOHUKACT B TOYKU MUHUMYMaA.
328 kakoe ycrnoBue sBnsieTcss OCHOBHOM IS TIOYYEHUS YCTONUNBOM HHTEphepeHIMOHHON kapTHHBI?

C OJINHAKOBOW MHTEHCUBHO CTHIO
C MOCTOSIHHOW Pa3HOCTHIO (ha3

C pa3HOU UHTEHCUBHOCTBIO

C pa3HBIMH aMIUIATYIaMU

OO00M®0O

C OAWHAKOBBIMHU aMIUIUTYydaMU
329 Yro takoe MmoHoxpomaruueckas BomHa?

BOJIHBI C OIMHAKOBOW aMILUTUTYI0M
BOJIHBI C OJIMHAKOBBIM KO3 (POUITMEHTOM TP SJIOMITCHHS
BOJIHBI C OJIMHAKOBOH (ha3oit

BOJIHBI C OJITMHAKOBOM 4aCTOTOM

O@O00

BOJIHBI C OIMHAKOBOW CKOPOCTHIO

330 Yemy paBHa pe3yJbTUPYIOIIAsi HHTCHCUBHOCTh B Touke co3/1aBaeMoii HHTep(hepeHITMOHHBIMHU
MUHUMYMaMH JBYMSI KOTepeHTHBIMU BOTHAMU C UHTEHCUBHOCTSIMH Jo?

O® O

O
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331 B kakom npubope Haiio cBoe MpuMeHEHHUE sBJIeHUE nHTepdhepeHnn?

B raJIbBAHOMETpE
B cIieKTporpade
B aMIIepMETpe

B BOJITMETPE

OO00®0O

B BATTMETpPE

332 Ilouemy CBETOBBIE BOJHBI BBIXOASIINE U3 JBYX PA3JIMYHBIX UCTOUHMKOB HE Jal0T HHTEP(PEPEHIIMOHHYIO
kaptuny?

MOTOMY YTO, BOJIHBI BBIXOAAIHNEC U3 UCTOYHUKOB HE HAIIPABJICHbI B OAHOM HaIllpaBJICHUN
MIOTOMY 4YTO, UCTOYHUKHN HAXOJATCSA OUCHDb JAJICKO APYT OT ApYyra

MNOTOMY 4TO, 9THU BOJIHBI HECMOHOXPOMAaTUYIHbBI

MMOTOMY 4TO, 9T BOJIHbI HC KOT€CPCHTHBI

O@O00

MOTOMY YTO, UICTOYHHUKU HAXOAATCA O4eHb ONU3KO APYT APYTY

333 Uro mpegctagnaet cobofl IpoCcEETNEHHE ONTHKH H Ha KakoM ABNTEHHHE OHA
OCHOBAHG !
a) E OCHOEE JIEXHT ARMEHHE HHTERD epeHIIHY CEETA IPH 0TPAXEHHH OT
TOHK I ILNACTHHOK
) IpHMEHMOT GIA YEENHIEHEA JONH OTPAXEHHOIG CEETA B ONTHYECKHE
npubopax
) OCYIECTENASTCA © IOMOLEE HAHECEHHA TOHHOH [IEHH OpOspadHOro
DHATEKTPHEA HA 16 ESPpXHOCTH THHS
I toJEIHHA IeHKH Do obpada Tak, 9T0 BONHE, oTpaEeHHHe oT obemx
NOBEPXHOCTEH MNEHKH OKA3HEBAOTCA B NpOTHEOD a3e

B, 0
A, T B
0

a,L 1
a, nn

O@O00O

334 Asnenue audpakiunu cBeTa IpOUCXOIUT

Ha Kpasx JIOOBIX OTBEPCTUH B DKpaHe
TOJIBKO Ha y3KHUX IIEJIIX

TOJIBKO Ha OOJBIINX OTBEPCTHAX
TOJIKO Ha MaJIbIX KPYIIBIX OTBEPCTHUSX

O000@

MMPaBUJILHOTO OTBETA HET
335 YcnoBus makcumyma nipu qudpakimu Ha y3koid menu onpeaensieTcs: BRIPaKCHHEM:

Csin ¢=mA

C MIpaBWIEHON (POPMYITBI HET.
Csin g=2m /2

®sin ¢=(2m+1).3/2
Coan g=mAf2
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336 kakue u3 HUKECTEAYIOMHUX ABIECHUN J0ka3bIBatOT BOJTHOBYIO PHUPOTY cBeTa?

OTpakeHHUE U TIOJIHOE BHYTPEHHEE OTpPaKEeHUE
IupaKIus ¥ TOJSPUA3ALUS

AHTEpPEePEHIUS U TUCTIEPCHUS

nubpaknus u uHTep hepeHIHs

MIpPENOMIICHUE U OTPaKCHHE

O@OO0O

337 kakoe 13 HMKenepeUHCIEHHBIX SBICHUN XapakTepusyeT (Ipy IPOX0XKIECHUN Yepe3 OTBEPCTHUS B
skpaHax, BOJIM3U IPaHUL] HEITPO3PAYHbIX TeJl U.T.Il.) COBOKYITHOCTb SIBJICHUN IIPU pacIpOCTPAHEHUU CBETA B
pe3koBbIpaskeHHON HEOHOPOAHOI cpejie U CBA3aHHOW C BOJIHOBOM MPUPOOH cBeTa?

aMIDUTya
MOTIOIICHHE
HOJBIPU3ALINSL
Iupaxuus
nHTEp hepeHIHs

O@O00O

338 CoBokymHOCTS siBIeHUI BOJTHOBOM ONTHKH, B KOTOPBIX MPOSBISETCS MOMEPEUHOCTh CBETOBBIX BOJIH,
Ha3bIBACTCS:

SIBJICHHEM JIFOMUHE CIICHITUT
SIBJICHUEM JTU(P aKIIUH
SIBJICHHEM TIOJISIpU3AIUU
SIBICHUEM UHTEPPepeHINH

OO0®0O0

SABJICHUEM JTUCTIEPCUN
339 U3 npennoKeHHbIX CBOWCTB BBIOEPUTE T€, YTO J0ka3bIBatOT BOJHOBYIO IPUPOIY CBETA:

nucnepcust, oTodGdexT, moaspuzanms, TuppaKuus
JIUCTOPCHS, HHTEP hepeHINs, HOTIPH3anus, TH(PP AKIH
MIPaBIIFHOTO OTBETA HET.

nucnepcwust, uHTep pepennns, Goroshbdext, nudpakips
Jucnepcus, nHTep hepeHIus, nomipusanus, GoTospdext

OO0®OO0

340 OrubaHue BOJTHAMU MPENSATCTBUH, CONBMEPUMBIX C JUTMHOHN BOJIHBI, JI0Ka3bIBaCT...

YTO CBET IPEACTABISCT COOO MOTOK KBAHTOB
BOJIHOBYO IIDUPOJY CBETA
mo0011 U3 MpeI0’KeHHBIX BAPHAHTOB HEBEPCH.

4TO Ipupoga CBE€Ta 40 KOHIIAa HC U3y4YCHa

OO00M®O

HBOﬁCTBeHHOCTB OpUpOabI CBETA
341 Orubanue cBeTOBHIMH BOJIHAMH BCTPEYHBIX MPEIATCTBUI HA3bIBACTCS:

SIBIICHUEM TP AKITHN
SIBICHUEM TOJISIPU3AIUN
SIBIICHUEM ITOIVIOIIIEHUS
SIBICHUEM JTUCTIEPCUH

OO000@

SIBIICHUEM HHTEP (epeHINN

342 Bce BTopuYHbIE HCTOUHUKH PacONI0KEHHbIE Ha TOBEPXHOCTU (DPOHTA BOJIHBI, KOTEPEHTHBI MEXKIY
c000i1. DTO COOTBETCTBYET MPHUHIIUITY:

3aTPYyIHSIIOCh OTBETUTh
MPUYUHHOCTH
I'tolirenca- ®dpenens
I'oiirenca

OO0®O0

HCONPECACIICHHOCTH
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343 kakoil U3 HUXKecIeIyroIUX BapUaHTOB IPAaBUIbHO XapakTepusyeT 1o (opme BTOPUYHBIE BOJIHBI
pacnpoCTpaHEHHbIE B OTHOPOIHOM U30TPOIHOM cpene?

Cdepraecko-BhITyKIbIe
ITnockue

Brimyxisie
cepuaeckue

O@O00

ITnocko-BeIy KIIbIE
344 komy NpUHAIICKHT IIEPBOHAYATIBLHOE MTPEITOIOKEHUE 0 korepeHTHOCTH (UKTHBHBIX HCTOYHUKOB?

['toiirenc
OpeHnens
OpayHnrodep
Bporr
Bymsd

OO00®O

345 kak Ha3piBaeTcst METOJ] pa3/ielieHHsI TOBEPXHOCTH BOJHBI Ha chepuyeckne 30HbI?

MeTon 30H Openens

meton 30H [toiirenca

Meroa pacnpeneneHus Openens
MeTo[ pacnpeneneHus ['oiirenca

OO000@

meton [tolirenca — @penens

346 kak Ha3piBaeTCsl MPUHIIMII, ONTUCHIBAIOIINHN sIBIeHUE Tu(pakiny cBeTa Ha OCHOBE aHa/In3a 3akKOHOB
uHTepdepenuu u [toiirenca?

npuHun Bynbda — bparra
npuHuun Openens — OpayHrodepa
npuHuui ['tolirenca — @penens
npuaImn Papanes — Kupxroda

OO0®0O0

npuHIun [rolirenca — MalikenscoHa
347 Yro Takoii ecTeCTBEHHBIH cBET?

cBer, re konebanus Bekropa E(H) mponcxoauTt TOIBKO B OJJHOM HAIpaBIeHUH, IEPIIEHANKYIIPHOM Ty dy.
CBET, [JIe UIMEeTCs MPEUMyIIEeCTBEHHOE HanpaBiieHue koyiebanus Bekropa E (H)

cBerT, rae konebanus Bexkropa E (H) mpoucxonut B 01HOM HanpaBiIeHUH

CBET C pas3IMIHBIMU opueHTanusMu Bekropa E (H) Bo BCeBO3MOXKHBIX HAIIPaBICHHUIX

@O000

CBCT, I'IC KosieOanus BCKTOpa E (H) BO BCCBO3MOKHBIX HAIIPpABJICHUAX 06na1:(a}0T paBHOfI BC-POATHOCTBIO

348 Yemy paBeH abCONIOTHBIN Moka3arenb MpeaoMIeHHs Cpeibl?

®_ o
Ol +E.fiz,E)

O nex

OmF

OI+PI|{ ,E);

349 Ilo kakomy ycioBuIO OnpeaesnsitoTcs 10MOJIHUTENbHbIE MUHUMYMBI, oOpasytoimuecs B AudpakiimonHon
kaptune nonyuaemoii ot audpakimonnoii pemerku? (d — nocrostuaas peruerku; ¢ - yron otkjoHeHUs Tyda;
A - nmuHA BOJHBI , m — mopsaok muaumyma m = 0,1,2,3,...,)

Chosgp=m2i

~
)
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deosgp =

A
2
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350 Yro Ha3bIBaeTCs NOCTOSIHHON Au@pakiiioHHoM perierku?

OO00M®0O

TOJIIMHA TUPPAKIHUOHHOH pEIIeTKH

CyMMa IIUPUHBI ENIEH H HETIPO3PavHOTO MPOMEXKYTKA MEXKTY HIMHI
mUpHHA TAPPAKIIOHHON pEeIIeTKI

paccTosHUE MEXY LIETAMI

HIMPHHA LETH

351 Yro takoe nudpakimonnas pemerka?

O000@

cHcTeMa NapajuleNbHBIX IeJIe OIMHAKOBOTO pa3Mepa, HaXOISAIINXCs Ha OANHAKOBOM PACCTOSHUHU APYT OT Apyra
prOOp IS IOy YeHUS H300pakeHUIT Tl pa3IMuHON BEIMYHHBI

mpubop A MOTyUYeHUs: U300pakeHNH Tell pa3IMuHON BETMYNHBI

IpubOop, IEMOHCTPHUPYIOIINHA IPSIMOIMHEHHOE PacIIpOCTPAHEHHE CBETA

cHCTeMa MapauiebHBIX MIeJei 0IMHAKOBOTO pa3Mepa, HaXOIAMINXCs Ha Pa3HbIX PACCTOSHUSAX APYT OT Apyra

352 Yo HaswiBaeTcs nudpakiueii ceera?

OO00®O

MPSIMOJIMHEITHO € PACIIPOCTPAHEHHE CBETA B PE3KO HEOAHOPOIHOM cpeie

OTKJIOHEHHE CBETa OT HANPABJICHMUS NPSIMOJIMHEHHOTO PacpoCTpaHeHUs B HEOAHOPOIHOMW cpe/ie
IpEOMIICHUE CBETA Ha TPaHHMIIEC pa3ziesia Cpeabl

B3aUMHOC yCHJICHUE W OCIIA0JICHUE BCTPEUYAOIINXCS BOJIH

OTpakeHHE CBETa Ha IPAHUIIE pasjiesa AByX cpe

353 kakoii ciektp maer packanennsiii kycok xenesa?

O@O00

HUKaKoi

II0JIO CaThIi CIIEKTP
JIMHENYaThIi CIEKTP
CIUIOITHOM CIIEKTP
BOJIHUCTBIN CHEKTP

354 kakue BewecTsa aBisrorcsa onruuecku akTuBHbBIMU?

OO0®O0

BOJA
cepebpo, 30J10TO

KBapu, caxap, BOJHBIN pacTBOp caxapa, CKUIUIAp
MacJio

MBUIBHBII PacTBOP

355 kakue BemecTBa UCmoNb3yIOTCS B kauecTBe monspuzaropa?

OO00®O

IIPOCTOE CTEKIIO
TypMaJiH
KpeMHUU

anmas
miacTMacca

356 kak cornmacno npunnumy Itoiirenca - @penens onpenenseTcs HHTCHCUBHOCTD B KaXkoi Touke
MPOCTPAHCTBA, OXBAYEHHOTO BOJIHOBBIM Mpolieccam?
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KaK pe3yibTaT HHTepQepeHIH BTOPHUIHBIX KOTEPCHTHBIX BOJH, H3Ty4YaeMbIX JIEMEHTaMU BOJIHOBOM ITOBEPXHOCTH.
CyMMOU aMIUTMTY KoJie0aHuit oT Bcex 30H DpeHenst

yCpeaHEHUEM UHTEHCUBHOCTEH 10 BCEM TOUKaM IIPOCTPAHCTBA

Crno)keHIeM HHTCHCUBHO CTeH (DMKTUBHBIX BOJIH, M3JIy Ya€MBIX Ka)kIBIM JIEMEHTOM BOJIHOBOH IIOBEPXHOCTH
CyMMOM aMIUIUTYl NEPBOM U Mo cienHel 30H Ppenenst

357 Ilpu nabmronennu qudpakuuu ot menn M skpana Oyaer MUHUMYM WHTEHCUBHOCTH, €CIIU B LLENIN
ykiagpiBaeTcs:

O@O00O

TiepBast U MOCIEAHSS 30HbI
yacThb nocienneil 30up1 Openens
4acTh NepBOH 30Hbl OpeHens
4yeTHoe yncio 30H Openens
HEYETHOE YHCIIO 30H

358 Ycnosus makcumyma npu audpakiun Ha nudpakimonHoit pererke onpenensieTcs: BRIpa)KEHHUEM:

@000

IpaBHILHON (pOpMyITHI HET

359 Or kakux ¢daktopoB 3aBucut ymcio 30H OpeHens m Mpu HEU3MEHHOM TOJIOKEHUHU UcTou—Huka cBeta?

OO0®0O0

OT BBICOTHI OTBEPCTHUS U OT 1/5 pacCTOSHHUSA MEXTy OTBEPCTHEM H 3KPAHOM

OT pafinyca OTBEPCTHS U 0T 1/4 pacCTOSHHS MEXIy OTBEPCTHEM H SKPAaHOM
OT IMaMETPa OTBEPCTHSA U OT PACCTOSHUS MEXKY OTBEPCTUEM U SKPAHOM

OT JUaMeTpa OTBEPCTHA U OT 1/2 pacCTOSIHUSA MEKAY OTBEPCTHEM U DIKPAHOM
OT MepHUMETPa OTBEPCTHSA U OT 1/3 pacCTOSHHUS MEeXIy OTBEPCTHEM H SKPAaHOM

360 Ilo kakoit hopmyse onpenensieTcss BHEIIHUIN pagnyc m- oif 30Hb1? (31€Ch b — paccTostHUE 10 Toukn
HabmroneHne M OT MOBEPXHOCTH BOJIHBI, 0L — PaJNyC MTOBEPXHOCTH BOJIHBI, 'M — palyC HApY>KHBII TPaHUIIbI
m-Oii 30HBbI)
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361 kak 3aBucut amruutyna pesyasrupytomero konedanus B rouke HabmoneHuss M ot uncna m 30H
Openens, ymemaronmxcs Ha mupune menu BC?

O O O

O Y9

A

%[:m+fim+1j (m — tekdit)
A= %(ﬂg-ﬁmj (tn - tekdit)
&= %(Fxl- Ap) (m — eltdid)

(&gt &p) (m - tekdis)

b | —
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= %(m+;ﬁm.1} ([ — clitdir

362 Ha kakux BonHax Habmonaetcst mudpakuus Openens?

OO00M®0O

moJy chep e CKux
chepudeckux
cepuuecko-miIo cKux
TUIO CKUX

TOJTY TIJIO CKUX

363 Ha kakux BonHax Habmonaetcs qudpakuus @paynrodepa?

OO000@

IUIO CKUX
TMOJTY TIJIO CKUX

oJTy chepruaeCKuX
cepuuecko—III0 CKux
cepuaeckux

364 Qudpakius onpenenseTcs HUKECISAYIOMNUM BbIPAKCHUEM:

O@O00

bsingeg=+2KA/2(m=54,..

bsing=+4mA/2 ((m=34,..)
bsin@=+3mA/2(m=23,..)
bsing=+2mA/2 (m=1,2,...)
bsing=£5mA/2 (m=4,3...)

365 Omnbitel o audpakim MUKpOYaCTUI] CBUICTEIHCTBYIOT. . .

O@OO00

0 KJIaCCHYECKOM MEXaHUKe

0 MaJjbIX pa3Mepax MUKpPOYACTHIL

0 KPUCTAJUIMYECKOM CTPYKType TBEPABIX TEI

0 HaJIMYUU Y MUKPOUYACTHUL] BOJIHOBBIX CBOWCTB

pasMepsl aTOMOB KPUCTAJUIMYECKOTO BELIECTBA NIPEBBIIIAIOT Pa3MEPbl MUKPOYaCTHL]

366 Uro takoe >3¢pdekt Papanes?

OO0®0O0

CO3AaCT CBA3b MCKAY MAarHUTHBIMHU IPOTIECCaMU

CO314acT CBA3b MCKAY DJICKTPUICCKUMHU U MArHUTHBIMU ITPOLECCaMU

BpalICHU:A MJIOCKOCTH MMOJIPpU3allUH CBETA B OIITUYCCKN HCAKTHBHBIX BCUICCTBAX IO JIeiCTBUEM MarHUTHOTO IOJIS
BpamicHUA IO CKOCTH IMOJIAPU3ANN CBETA B ONITUYCCKU aKTUBHBIX BCHICCTBAX IMOJ JICHCTBHEM MAarHUTHOTO ITOJIS

CO314acT CBA3b MCKAY ONTUYCCKUMU MTPOLCCCaMn

367 Uto Takoe monsipoMeTpus?

@O0O00

3aBHCHMOCTb yIJIa I0BOPOTA OT CKOPOCTH CBETA

METOJI OTIPEEIIEHUS TLIO CKOCTH TIOJAPH3aLUH

METOJ] ONIPEAEIICHUSI BI3KOCTH (BHYTPEHHETO TPEHUS) B )KUIKO CTAX

METOJ, ONIpEENICHNs NIABHOK ONITUYECKOM OCHU B TBEPBIX TEaX

METOJ, ONIPEAENICHNS] KOHIEHTPALMH PACTBOPOB ONTUYECKU AKTUBHBIX BEILECTB

368 Uro mokassiBaet aucrniepcust Bemectsa (D=dn/d\)?

O@O00

C yBenmmueHueM A oTHomeHue dn/d\ yMeHbIIAETCs IO MOAYITIO

C yMEHBILIEHUEM JUIMHBI BOJIHBI IT0Ka3aTelIb MPEJIOMICHUS HE MCHSCTCS
3aBHCHMOCTB MTOKA3aTeJIs P EIOMIICHHS OT TEMIIEpaTy PhI
3aBUCHMOCTBH MOKA3aTEIIsl IPEIOMICHHS OT JAJIMHBI BOJHBI

C ymeHblieHrneM A oTHotuenue dn/dA yMeHbIIaeTCs 10 MOIYJTIO
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369 YeMy paBHO MTHOBEHHOE 3HaYCHUE MOJSPU3ALUH, eclii KoHIleHTpalus aToMoB B fudnekrpuke paBHa
no:

OE[. cos ot
f'\

W= E
C=1I'I.|:|EX i 2B
@nuP;

N
CAhcosmt

370 Yron nakiioHa jry4a mpOoXOsIIEro Yepes npusmMy:

Crfam

Cl- = nb
O=nP1 -y
Ol:t.1+ g —A

® Ain-13

371 Tlokasarens mperTOMIICHHS 3aBUCHT:

OT YaCTOTHI BHEIIIHETO MOJIS
Ot cropoctu

OT BpEeMEHH

OT TEeMIepaTypbl

OO000@

OT KOHLIEHTpALUH 3aPSAA0B
372 Ha kakwue nBera pa3iaraercsi CBET, MPOXOISAIINI yepe3 mpu3my?

XKentsii, rosty00H, KpacHBIN, OpaHKEBBIN, (DHOJCTOBBIN, 3¢JICHBIH, CHHHN
KpacHbsrii, 3enenblid, CHHUMN, PUOIETOBBIH, KEJITHIH, OpaHXeBbIN, FOTy00H
KpacHslit, opaHXeBbIil, pUOIETOBBIH, T0Iy0011, CHHUHA

OpamKeBBIi, KpaCHBIN, XKENTHIH, TOy 00, PHONETOBBIH, 3eIeHBIH, CHHUI

@O0O00

KpaCHBIH, OPaH)KEBBIH, JKEJITHIN, 3eJICHBIH, rOTy00 M, CHHU#, PUOJICTOBBIH

373 Marepuai npu JHEBHOM OCBEIIeHUH UMeeT kpacHbIif 1iBeT.kak OyaeT BBIMISAAETH 3TOT MaTepua, eciu
€ro OCBETUTh B TEMHOTE TOTYObIMH JTydamu?

CHHUM
HKEITBIM
3€JICHbIM
YEpHBIM

O@OO00

Iy pITy pHO-KPACHBIM
374 Jluneituarsie cnekTpbl normomenus u uciyckanus xapakrepHsl 1is

JUTSL OXJIaXKICHHBIX TBEPIBIX TE
IS TBEPIBIX HATPETHIX TEIL
JFOOBIX HArPETHIX TEJL

JOOBIX TEIL

@O000

I HaTPETBIX aTOMAapPHBIX Ta30B.

375 kakoii ciekTp mact BemecTBo B ra3000pa3HOM COCTOSTHUY , €CJIM a3 COCTOUT HE M3 aTOMOB, a U3
monekyn?

O BOJIHUCTBII

@ MOJIO CaThIN CIIEKTP
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JIMHEWYATBIN CIEKTP
CIJIOLIHOM CIIEKTP

OO0

BOJIHUCTBIU CIIEKTP
376 kakoii ciekTp maer cersmascs Tpyoka, B koropoit mpoucxoauT ra3oBelii paspsia?

HUKaKoOU

II0JIO CaThIi CIIEKTP
JIMHENYaThIi CIEKTP
CIUIOITHOM CHEKTP

OO0®O0

BOJIHUCTBIN CHEKTP
377 kakoe siBnenue B IMHEHHOW onTrke Ha3bIBaeTCs TUCHiEpcHe cBeTa?

OTpa)KeHI/Ie CB€Ta OT 3€pKaJTLHOI>‘I MOBCPXHOCTHU

3aBUCHMOCTD ITOKa3aTelsl IPCJIOMIICHHUA CPCABI OT MMOJIApHU3allu CBETA

3aBUCHMOCTD ITOKa3aTEeIs MIPEJIOMIICHUA CPEbI OT NJIMHBI BOJIHBI MTaJJat0IIETO CBETA
3aBHCUMOCTh OKA3aTEIIsT IpCJIOMIICHHUA CPCAbl OT MHTCHCUBHOCTH MaAarOUICTO CBETA

OO0®O0

HpCJ'IOMJ'ICHI/Ie MOHOXPOMATH4YCCKOTO CBETA IIPU NPOXOKIACHUN YE€PE3 JINH3Y

378 Ammnutyaa pe3yasTupyloiiel BoaHbl B Touke HaOmonenue M 1aeTcst BBIpaKeHUEM TIie:

O A=1AitAr-Tastict

OF AT CSr Ve

O t=dntia-Arbstie .
f'\

= AR - AR+ AT - AT+

O

A=Ay Aa—Ashath s he—A7 At

379 kak omimmuarorcs no paze konedbanus, Bo30yxmaembie B Touke M 1Bymsi COCETHUMHU 30HAMU?

HE OTJIMYAI0TCS
OTIMYAaKTCA MaJIO
HaXOJATCS B IPOTHBO (ha3e
oHO (ha3HbIC

OO0®O0

CHJIBHO OTJIMYAKTCA

380 kak 3aBucuT nymHa BoiHbI OT yria nudpakium 1 nanHoi audpakimonnoii pemerku, ecnu k/d = const
?

IIPY yBEIMYEHHUHN JUTHHBI BOJIHBI, yTOJI AU(PAKINN 0CTAETCS MO CTOSHHOM;
IIPH YBEIUYECHUH JIIMHBI BOJHBI, yTOI TUGPAKIUN OCTAETCS 10 CTOSHHOM’;
IIPY YBEIMYECHUH JUTMHBI BOJHBI, yTOJI TH(PAKINH YBEINUIHBACTCS;

TIPY YBEIMYCHUH JUTMHBI BOJHBI, yTOJI TU(GPAKINNA YMCHBIIIACTCS;

OO0®O0

Ipyu YMEHBIICHUHN AJIMHBI BOJIHBI, YTOJI nncbpaxupm YBCJIMYIUBACTCH;

381 Ckonbko 10MONMHUTENEHBIX MUHUMYMOB pacrioyiaraercsi Mexxay AByMs Makcumymamu ripu audpakunu
CBETa OT JIBYyX IIENeH?

HE pacroJiaraercs
Tpu

OnHo

IBe

YeTeipe

OO0®O0
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382 Ha kakoii mpuHIIMIT OCHOBAH OMpeesieHUe MOCIeAYIOUIETO MOJIOKEHUS! BOTHOBOTO ()pOHTA HA OCHOBE
3a/IaHHOTO TOJIOKEHUSI €r0?

383 kakoe u3 Hmkecnemyomux GopMys1 onpeaesieT NocTossHayo nudpakimonHoi pemerku (a-mmprHa

O@O00

HEPa3pBIBHOCTH
Tomcon
Hanambep
Troiirenc
Jlammac

HEMNpo3pauHoi o0nacTy, b — mupuHa menu)?

O@O00

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

384 Uto Takoe nudpakius Opaynrodepa?

O@OO0O

nudpaxuys HabmoaaBmuecs 63 MOMOIIM ONTHYECKUX CHCTEM
IU(PAaKIUsT MOHOXPOMATHIECKUX BOJIH

nudpaknns chepuuecKkux BOIH

TUGPAKINS IO CKUX BOJIH

IupaKnys KOTepeHTHBIX BOJH

385 kak Beipaxaercst nmpunIun [ roiirenca — @penens?

@O0

OO

CBETOBBIC BOJIHBI PACIPOCTPAHSIETCS MPSIMOIMHEHHO B H30TPOITHOH cpere

CBETOBBIEC BOJIHBI MOTYT IIPOHUKATH B 00/1aCTh FEOMETPUYECKOIT TEHU Nperpajsl

Ka’K/1asl TOYKa BOJIHOBOM MOBEPXHOCTH NPEBPAIIACTCS B HCTOYHUK BTOPUYHBIX BOJIH U 9TH BOJIHEI
uHTEPPEepUPYIOTCS

BCTPEYaIOIIUECs BOJHBI MOTYT B3aUMHO YCHJIMBAThH WK OC1abeBaTh APYT APyTa

CBETOBBIC BOJIHBI, BCTPEYASACH, YCHINBAIOT WIH OCJIA0IIIOT APYT ApyTa

386 Mns kakoit nenmn ucnons3yercs nudpakunonnas pemerka?

OO0®0O0O

JUTS IPOBEPKH IMPSAMOIMHEHHOTO pacIpoCTpaHEHNE CBETa
JUTS IPOBEPKY 3aKOHA TP EJIOMIICHHS CBETa

JUTS TOJy 9eHUS TU(PPAKIIMOHHOTO CIIEKTpa

JUTS TOJTy YSHUS M300paKeHHUS Tena

7T HaOJMIoieHUs MHTep hepeHINN CBeTa

387 YcnoBue oOpa3oBaHWs MUHIMYMa HHTEHCUBHOCTH CBeTa Juis nrudpakiiny Ha MIeIy IUPUHON a UMEeT

BUI:

~
s

in &=+ 2k+1 A2

®sin o = £kA
Qg =+2k(1/2)
Cros = +2k(A/2)
Crosa =tk

388 VYcnosue oOpa3zoBanus MakcuMyma MHTEHCUBHOCTHU CBeTa JIsl Audpakiiny Ha 1Meau MUPUHON a UMEET

BUI:

O

in &=+ 2k+1 A2

Crosa=+(2k+1) /2

@
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Zcos =t
Coin e = +kA
Qg =+2k(A/2)

389 INouemy nBa MHUMBIX M300PaXKEHUS IIEJH, TOTYYSHHBIX C TIOMOIIBI0 OUnpu3Mbl OpeHersi, MOKHO
paccmarpuBarh kak korepenTHble ucTOUHUKY:

TaK KaK OHU PACIIONOKEHBI Ha PA3HBIX PACCTOSHUSIX OUITPH3MBI

TaK KaK OHU MOy YeHBI IIPH Pa3JBOCHUU CBETOBOI BOJHBI OT LIENH B Pe3yNIbTaTe MPEIOMICHUs B OUIpU3Me
TaK KaK OHU PacIoJIOKEHBI HA OJJMHAKOBOM PACCTOSHUU OT LLENIU

TaK KaK OHU PaCIIOJIOKECHBI Ha OJJMHAKOBOM PACCTOSTHUH OT OHIIPHU3MBI

OO00M®O

TaK KaK OHU pacCIIOJIOKCHBI Ha pa3dHbIX PACCTOSAHUAX OT LIS
390 Habnronenue audpakiyivn BOSMOXKHO B TOM CIy4ae, ecliu. ..

CBET MOHOXPOMATUYECKUH;

pasMepbl HEOAHOPOJHOCTEN COU3MEPHMBI C JUIMHHOW BOJHBI CBETA;
CBET IOJIIPU30BaHHBIN ;

CBETOBBIE BOJIHBI KOTCPEHTHBI.

OO00®O

CBET HeMOHOXpOMaTPI'—IeCKPIﬁ;
391 kakoro ycnoBue korepeHTHOCTH CBETOBBIX BOJTH?

MIOCTOSHCTBA BO BPEMEHH ILIOCKOCTH KoJleOaHUil MarHUTHOTO BEKTOPa
PaBEHCTBO YacCTOT M aMIUTHTY]]

PaBEHCTBO aMILTUTYJ

N3MEHEHHE BO BPEMEHH IUI0CKOCTH KOJIEOaHUH 3JIEKTPUUECKOTO BEKTOPa

@O0O00

PaBEHCTBA YaCTOT U NOCTOAHCTBO PA3HOCTHU (1)33

392 kakum BeIpaxkeHueM onpezensercs paccrosHue bm go touku Habmronenus M HapyxHoro kpas m — ol

30HBI? (b —paccTosiHuE OT BEPIIMHBI TOBEPXHOCTH BOJIHBI 10 Touku M).

o
Eﬁ=h+m§;

7~ F]
~ by =bk2m =
N g
~ b =bim =
7~ F]
~ bp=btdm ok
N 1
~ tp=tim =

393 Ha ckonbko otnuuatorces konebanus BOJH UAYHIMX OT cocenHUX 30H Openens o daze?

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

OO00M®0O

394 Yro u3 Hmxecnenyromux sspko cedst mposBiseT npu qudpakiyu cBeTa ot AByX Iienei?

OTpa)keHHE CBETA
IPSMOJIMHEHHOE PacIpOCTPaHEHUE CBETA
IpeOMIICHHE CBETa Ha TPaHUILIE pa3jelia IByX cpel
uHTep hepeHIus cBeTa

HOJIPU3AINA CBETA

O@O00O
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395 UYro takoe nudpakius Openens?

nudpaxuus cheprudecKux BOIH

TU(paKIns IO CKIX BOJIH

Iu(pakIys KOTePEHTHBIX BOJH

nudpakims, Habmoparomascs 6e3 MOMOIIN KaKOH-HUOYIb ONTHYECKOH CHCTEMBI

OO000@

audpaknys MOHOXPOMATHIECKIX BOJTH

396 Yrmosas nucnepcus audpakiunonnoit pemerku 3aBucut ot nopsiaka cnekrpa k u mocrosiHHOM
nudpakimonHoi permerku Gopmysiou. ..

@
e
O ke
o
e

397 Ilpu nagernn MoHOXpomaruueckoro peHTreHoBckoro n3nmydyenus Ha kpucrana MakcuMyMbl
UHTEpEPEHINH TP OTPaKeHNH BO3HUKHYT B ciydae korna. ..

Qsin 8= (2k+1 A2
Osind = Ck+DA

Ciin 8 = A
@ sin 8 = kA
Cin 8= kA2

398 VYrmosas nqucnepcus audpakiumronnoro cnekrpa onpenensercs GopmMysoun. ..

=444
&= a4
® = da/dA
O =dijda
O =a/Aa

399 Teno, cnocobHOE MOMIONaTh NOJTHOCTBIO MPH JIH0O0H TeMIepaType Malaroliue Ha Hero BOJIHBI JTF000i
YaCTOTHI - ...

BCC BApHAHTBI HC BCPHBI
a0CoIOTHO YEpHOE TECJIO
Cepoce TCIIO

TECJIO CHHETO IBETA

Teo 6eoro OBETa

OO00M®O

400 Cseuenue Ten, 00yCIOBICHHOE HAarpeBaHNEM, KOTOpOe MPOUCXOUT 3a CYET TEIIIOBOTO JIBHXKEHUS
MmoJsekyrr 1 aToMOB BelecTBa 3a CUET €ro BHYTPEHHEH SHEPTHH - 3TO ... .

JIIOMCHUCHCHI A

dotospdexr

PEHTIEHOBCKOE U3IIy4YCHUE
IN'amma-n3nydenue

@O0O00

TCIJIOBOC U3ITYyUYCHUC
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401 TTotok mokanu30BaHHBIX B POCTPAHCTBE AUCKPETHBIX CBETOBBIX KBAHTOB, ABMKYIIUXCS CO CKOPOCTHIO
cBeTa - 3T0 HoTok ... .

O@O00

JNEKTPOHOB
HEUTPOHOB
3NIEMEHTAPHBIX YaCTHII
¢$oToHOB

MIPOTOHOB

402 Ot 4ero 3aBUCUT OTHOIIEHUE CIIeKTpallbHON M3ITy4aTeabpHOl criocoOHocTr Tena k ero cnekTpanbHon
MOTJIOIIATENILHOM CIIOCOOHOCTH MPHU OTPEACTIEHHBIX YCIOBHSIX.

@O0O00

Het npaBuiisHOIO 0TBETA

OT IpUpOIHI TEJa ¥ TEMIIEPaTyPHI
OT npUpOBI TENa ¥ 4YaCTOTHI

Ot npupos! TEIa

ToNBKO OT YAaCTOTHI U TEMIIEPATy PHI

403 Jlns kakux myueit B kauectBe nudpakiimoHHoM pemeTkn MOXHO HCIIOIB30BaTh MPOCTPAHCTBEHHYIO
pewetky kpucranna? 1. pentrenosckue; 2. undpakpacusie; 3. Buaumble; 4. yasTpaHroIeTOBbIE.

OO00®O

3u4
lu4
2u3l
1u3l
lu2

404 kak nazpiBaeTcs equHuUIIA TOCTOSTHHOM nudpakimonHoit pemetku u CU?

OO00®0O

100 mrpuxos

MeTp

MeTp Ha 1 mTpux
meTp Ha 100 mTpuxos

1 mTpux Ha MeTp

405 kakoit u3 HrxeykazaHHBIX BAPHAHTOB MPABUIIHLHO BHIPAYKAET B3aMMOPACTIONIOKEHHIE IITPUXOB B
3aBUCUMOCTH OT PacCIoJIOKeHHsI ogHOU nudpakiimornHo pemerku oT Ipyroi, uisl MOTy4YeHus IByMEPHON
mudpakuronHoi pemerkn?

OO000@

IITPUXH JOJDKHBI OBITH IEPICHIUKYISIPHBI
IITPUXH JOJDKHBI OBITH Ha OJTHOM IPsMOH
HITPUXH JOJDKHBI OBITh TOPU3OHTAIbHBIMU
HET NIPaBUJIbHOIO OTBETA

IITPUXH TOJDKHBI OBITH TapaJuIeIbHbI

406 Ckonpko mTpuxoB uMmeroTcs Ha 1 MM nyumei qudpakimonnoii pemerkn?

O@O00

1500
2500
1800
1200
2000

407 kakoit u3 HrmxeykazaHHBIX BApHAHTOB MPABUIIHLHO BBIPAXKAET pa3indHble popMel qudpakiunonnoit
pemerku?

®
~
—/
~
—/

IPO3pavyHas ¥ pacceuBaroIas
Ipo3padHas 1 a0COMOTHO YEPHOE
IIpO3padHasi U H30TOITHAS
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npo3pavyHas U HEpacCCUuBaromas

OO

Henpo3payHas U U30TPOIHas

408 kakoit n3 HrxeykazaHHBIX BApHAaHTOB MPABUIBHO BBIpAXKAET (YOPMYITy PE3yIbTHPYIONNX aMILTUTY/]
koneGanuii, HaAICHHON ITyTEM T€OMETPUIECKOTO CI0KEHUE aMIUTUTY]T MCXOTHBIX konmebaHuii?

= a2 - A4} - 44, cos(p, - @)
=2+ A2+ 44 sin( o - @)
GF =22 4242 + A4 cos(@, — @)
@2 = 42+ 24244 cos(@y— @)
G = 4l + £ + A, cos(p, - @)

409 kakoit 13 HIKECIENYIOIUX BApHAHTOB SBJISIETCS MPAaBUIBHBIM JUIS BEIYUCIIEHUS onTHdeckoil pasHocTn
nytei Mexay aByms coceqaumu BC u DE mensimu npoctoit ogHomepHoit nudpakunonHoi pemerku?

-
o= |DK|= 2bcos ¢
Y= |pK|=2Fsing

O

410 kako¥t 13 HHXKecnenyoInuX BapMaHTOB IPaBUIBHO BhIpaxkaeT (azy koneGaHuii, MpOUCXOAAIINX BO BCEX
toukax mienu, mpyu HOpMaJbHOM najeHuu miockoit Monoxpomaruueckoit BoHbI Ha Audpakimonnyo
pemerky?

C IIOCTOSIHHON Pa3HOCTBHIO (a3
¢ pa3nmu4HOil (a3zoit

C OIMHAKOBOW (azoif

C OJIMHAKOBOH Pa3sHOCTBHIO (a3

OO0®O0

C pa3IM4HO# pa3HOCTHIO (a3
411 kakas n3 HIKeykazaHHBIX BETMUMH MPABUIIBHO BBIpAXKaeT MOCTOSHHYIO Audpakimonnoii pemerku?

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

OO00M®O

412 kako¥ U3 HHXKeTepeuHCISHHBIX BAPUAHTOB MPaBUIIHO BBIPAXKAaeT CUCTEMY C MHOTOYHUCICHHBIMUA N
HIETSIMH TTApAJUIETbHBIX APYT-IPYTy U ¢ o1MHakoBOH IIMPUHOM, pa3aeIeHHBIX PABHBIMHU I10 IIUPUHE
HEenpo3pauyHbIMU ITpoMexyTkamu, pacronararoumxcs Ha ogHoi miockoctu?

oJHOMepHast TU(PAKIHMOHHAS PelIeTKa
JIBYyMepHas TuppakuroHHAas pereTka
cepudeckas quppakunoHHAS PEIIeTKA
MPOCTPAHCTBEHHAS THU(DPAKIMOHHAS PEIIeTKA

OO000@

MHOTOMEpHast Tu(ppaKIHOHHAs penieTKa

413 kakoe ycnoBue siBisieTcst ycnosueM Makcumyma nudpakiuu nonyuenHoi audpakumonnoii pemerkoi (
b — mupuHa ogHoM menu, d — nepuon nudpakimonHoii pemerkn).

dsin o=+ 2K+1)A
bsin o=+ 2+K) A
dsin g=+ KA

dsin g=+K A/2
bsin p=+K A

OO0®O0
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414 kakoe u3 aTux BeIpaxkeHui orHocutces k hopmyne Bynbda-bparra?

OO00®O

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

415 kakoBa npuymHa noyiy4eHus CIUIONIHOTO peHTreHoBckoro cnekrpa?

OO0®O0

PaBHOYCKOPCHHOC NBHUKECHUC BHICOKO CKOPOCTHBIX 3JIEKTPOHOB

ABUKCHUEC BLICOKO CKOPOCTHBIX DJICKTPOHOB C IO CTOSHHO M CKOPOCTBIO

TOPMOKCHUEC DJIEKTPOHOB C BBICOKOM CKOPOCTBIO aHTUKATOJIOM

BBIPBIBAHUC 3JICKTPOHOB C BBICOKOM CKOPOCTBIO OT aHTHUKaToda

BBIPBIBAHUEC JJICKTPOHA U3 BHYTPCHHUX CJIOEB aTOMa BbICOKO CKOPOCTHBIMHU JJICKTpOHaAMU

416 HenpepsiBHBII (CIUIOmIHON) criekTp u3imydeHus xapaktepeH as:

OO00M®0O

HarpeThiX MOJEKYJSIPHBIX Ia30B
HarpeThIX XKHIKOCTEH

BCE BEILECTBA B HAIPETOM COCTOSHUU JAOT CIUIOIIHOM CIEKTP
aTOMapHbIX N1apOB

aTOMapHBIX TOPAYUX Ia30B

417 Ha kakom mpubope ucnonssyercs nudpakinonnas pemerka?

OO0®0O0

418 Pa3pemaromiast ciocoOHocTh R nudpakirionnoii pemerku 3aBucut ot nopsinka cnekrpa k v yncna N

B uHTEepdepomerpe
B MHKPO CKOTIe

B CIIEKTPOMETpE

B ocimimorpage

B TEJIECKOTIe

HITPUXOB (POPMYIIOIL. ..

O

419 Pazpemaromiast ciocobHoCcTh nudpakiumronHoii pemerku onpenensercs GOpPMYIOi. . .

~
)
420
h
)
~
@)
®
r\
)
~
@)
421
®
~
o
h
)
~
@)
~
o

~4 pas,
~ 8 pa3za;
~2 pas;
~ 6 pas,;
=~ 5 pas,;

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

0,432 am

422 Vkaxure ocHOBHYIO ¢opmyny audpakunonnoii pemerku:

®

423 Ckobnko mrpuxoB Ha 1 MM noipkHa nMeTh nudpakimonHas pemerka a1 TOTo, 4TOOBI TIEPBBINA
nubpakiinOHHBI MUHIUMYM JJIs1 cBeTa ¢ JUTHHON BomHbI 0,5 MkM Habmomancs nox yriom 30 rpaaycos k

HOopManu?

”~~
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424 kakoe ycioBue siBIsieTCsl HEOOXOIMMBIM, JUIsl TOTO 4TOOBI porcxoauia qudpakius cBeTa ¢ ATUHON
BOJIHBI A B 0011acTh reomerpudaeckoit renu ot aucka pagmycom r?

@ Judpakmus IpouCXoJUT MPH JIFOOBIX pa3Mepax dKpaHa
=4

)
425 kakoe 13 npuBeIeHHBIX HU)KE BBIPAKEHUH SIBJISIETCS yCIOBHEM HAOIONEHUS IMIaBHBIX MakCHMYMOB B

cnekrpe nudpakunonnoit pemerku ¢ nepuonom d mox yriom ¢ ?

HCT MIPAaBUJIbHOTO OTBETA

OO

426 Ot 4dero 3aBUcUT konmdecTBa rmaBHbIX MakcuMyMoB B audpakironnoi kaprtune ot mmockoit pemetku?

OT OTHOIIEHUS JJIMHBI CBETOBON BOJHBI K IEPUOY PEIIETKH.
OT PacCTOSHHS MKy MISISIMU PEIIeTKH

OT IIUPHHBI MIEJH PEIIESTKA

OT 00I1IeTo YKca Iesel peneTK

@O0O00

OT OTHOIIIECHUS 10 CTOSHHOM PEUICTKHU K JJIMHE CBETOBOM BOJIHEI

427 kakoit u3 HrkeykazaHHBIX (OpMYIT CBSI3BIBAET NOCTOSHHYIO MU pakunonHoi pewetku ¢ konnuectBom
HITPUXOB HaxoAAMxcs Ha 1 MM? (n - YUCIIO IITPUXOB PACHOIOKEHHBIX HA 1 MM)

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

OO0®O0

428 kakoii u3 HikeykazaHHBIX BaApUaHTOB MPABUIIBLHO BhIpaXKaeT ycioBrue MakcuMyma rpu HakiioHHOM
najeHuy cBera Ha qudpakimonnyro pemetky? (n=0,1,2,..., - mopsakoBsie HOMEpPa OCHOBHOTO
makcumyma).

~
-/

429 kakoit u3 HmxeykazaHHBIX BBIpaKEHUH BEPHO JJISl BBIYMCICHHUS Pa3HOCTH onTHYecknx myTei AByx
COCEIHMX Jy4dei, mpu HakiloHHOM MajieHnu cBeTa Ha nudpakimonHyro pemetky? (o - yrona majieHus cBeTa
Ha U pakiMOHHYIO peneTKy,00 — yroJl MeX,Jy HOPMajiblo M HalpaBJIeHUEM JIy4a, COBEepIIaeMon

nmudpakiuio)

O

430 Yemy paBHa JuIMHA PEeHTIeHOBCKOW BOJIHBI COOTBETCTBYIOIIEH NIEpBOMY nopsaky MakcuMmyma, eciii yroiu
nageHus peaTrenoBckux mydeit 300, a pacCTosiHUE MEKTy aTOMHBIMH ITOckocTsiMu 1 HM.

6 HM
3 am
1 M
5 HM
2 HM

OO0®O0

431 kakas monoca Bceraa HaOmoAaeTcs B LEHTPaJIbHOM yacTH criekTpa npu ocBenieHnu qudpakiunoHHon
pemetku GenpiM cBeTOM?

Kenras
CHHSISI
TeMHas
KpacHas

@O0O00

Oenast

432 kakoii u3 HrxkeykazaHHBIX BapUaHTOB NpaBUIIbHO Xapakrepusyet audpakiuto peHTreHoBckux jydeil B
kpucrammax?
73/109



07.04.2017

Kax pesynbraT oTpa)xeHus OT NapaulesIbHbIX aTOMHBIX IUIOCKOCTEH

Kax pesynbraT oTpa)xeHus OT pa3IMuHbIX aTOMHBIX IJIOCKOCTEH, PACIOJIOKEHHBIX MO OTIPEACICHHBIM YIJIOM.
Kaxk pesynbrar oTpaxeHus OT OJJHOW aTOMHOM TJIOCKOCTH

Het npaBuisHOIO 0TBETA

O000@

Kak Pe3yJibTaT OTPAXKEHHUA OT NEPIICHAUKYIAPHBIX aTOMHBIX IJIO CKOCTEH

433 kakoit u3 HmxeykazaHHBIX BapHMaHTOB MPAaBUIBHO BBIPAXKAeT MPaBUIbHOE 3HaYeHHE audpakiimoHHOro
yria @ (rae ¢ — 3HaYeHre yIiia MeX Ty MaJaloliM U OTPAKCHHBIM JTy9aMu).

2¢0=0
¢=20
¢=2d 0
20=26
0=1/20

O000@

434 kakoit u3 HrxkeykazaHHBIX BapMaHTOB MIPAaBUIIBHO BhIpaxkaeT ycnoBue bparra — Bynsga? (n=1,2.... —
nopsiikoBeie HOMepa qudpakinoHHBIX MakcMyMOB).

2dcos 6=A/n
2dcos 6=n/A
2dsin O=(n+1) A
2dsin 6=(n - 1) A
2dsin 6=niA

@O0O00

435 kakomy u3 HIDKeyka3aHHBIX YCIOBUI JOKHBI YAOBIETBOPUT peHTreHoBckue myun npu o6pa3zoBaHuu
mudpakunonnbix MmakcumymoB B kpucramnax (d — nepuon pemerku, A — 1yinHa BOJHBI)?

d=x1/2
d<<A
d>A
d<ax
d=»\

OO0®O0

436 kakoit u3 HrxeykazaHHBIX BADHAHTOB MPABUIILHO BBIPAYKAET HEOAHOPOIHOCTD ontuueckoi
HEOJHOPOTHOMN CpeJibl, Mepruornuecky MOBTOPSIOMIMIACS TIPU M3MEHEHUH BceX Tpex koopauHar
npocTpancTBa’?

NPOCTPAHCTBEHHAS U (PAKIMOHHAS pelIeTKa
OJHOMEpHas TU(PaKIHOHHAS penIeTKa
nmpocTtas Tu(PaKIHOHHAS PerIeTKa
MHOTOMepHas qu(pakoHHas peneTka

OO000@

JIBYMepHas Tu(ppakuroHHAas pereTka
437 kak neiictByer nudpaknronnas pemetka u ee pazmepsl Ha audpakimonnyro kaptuny?

YETKOCTb YBCIIMINUBACTCA
YETKOCTH MOJHOCTBHIO UCUE3ACT
YETKOCTh OCTACTCS MO CTOSHHOM
YCTKOCTb HAPYyHIAaCTCA

OO000@

YETKOCTb YMCHBIIACTCS
438 SIBnenue nugpakiuy cBeTa NpoucXoIuT

IIPaBUJIBHOTO OTBETA HET

TOJIBKO Ha MaJIbIX KPYITIBIX OTBCPCTHUAX
TOJILKO Ha OOJIbIINX OTBEPCTUAX
TOJIBKO Ha Y3KUX IICJIAX

@O0O00

Ha Kpagax JIFOOBIX OTBepCTI/Iﬁ B OKpaHC
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439 kakoit yron Ha3eiBaeTcs yrioMm audpakimum?

OO000@

YTOJI MEXY HOPMAJIbIO U JIy4OM COBEpIIaeMbIM AU(paKIiio
YTOJI MEXTy TIPOTHUBOTIOJIOKHO HAIIPABICHHBIMH JIy9aMU
YTOJI MEXKTY PEHIeTKON U JIy9IO0M COBEPIIaeMBIM TU(PPaKIHIO
YTOJ MEXKy MAJarOIIIM JIy9YOM U TUPPAKIHOHHON peIIeTKO I
YTOJI MEXy TaJaf0IIUM U OTPaXCHHBIM JIy9YaMU

440 kakoit u3 HrkeykazaHHBIX BapUaHTOB MPABUIILHO BBIPAXKAET YCIOBHE OCHOBHOrO MUHMMYMa? (m =0, 1,
2,....., - nopsakoBbIe HOMEpAa OCHOBHOI'O MUHUMYMa)

OO00®O

bsing=+£2m+A
bsing=+mA
bsing=x(m-1)A
bsing=+3m+A
bsin g =+(m+l)A

441 kakoit u3 HmxeykazaHHBIX BAPHAHTOB MPABUIILHO BRIPAXKAET yCIOBHE OCHOBHOTO Makcnumyma? (n =
0,1,2... nopsimkoBbie HOMEpPA OCHOBHOTO MakcuMyMma)

O@OO00O

2dsin g =4n A
dsin o=+ (2n+1) A
dsin g==(n - 1)\
dsin gp=+n A

dsin ¢=42n +2

442 kakoe BeipaskeHHs siBIsieTcs opmyioit Bynsga — bparra? (d - paccTosiare MexIy aTOMHBIMA
mockoctamu, 0- yron manenus peatreHockoro uznydenws, k — mopsimok cnekrpa, A — 1yiMHA BOJTHBI
peHTrenoBckoro uznydenus).

O@O00O

dcos 6=KA

dsin 6=KA\

2dsin 0=Q2K+1) A
2dsin 6=KA
2dcos =K\

443 kakoe ¢usndeckoe siBneHne mMoATBEPKIAAET, UTO CBETOBAS BOJIHA SIBJISICTCS MOTIEPEIHON?

@O0O000

JHCIep Cust
IIpeIoMIICHNE
nHTEp hepeHIHs
nubpaKius
HOJIPU3ALINSL

444 Yo sBisieTcst mpuunHON noiydenus xapakrepucrudeckoro pentrenockoro usimydeHus?

OO00M®0O

PaBHOYCKOPEHHOE JIBH’KCHHE BBICOKO CKOPOCTHBIX 3JIEKTPOHOB
BbIOMBAHUE NEKTPOHA U3 BHYTPEHHUX CIIO€B aTOMa yCKOPEHHBIMU 3JIEKTPOHAMHU
BBIXOJl yCKOPEHHBIX 2JIEKTPOHOB U3 aHTUKATOa

TOPMOXEHHE YCKOPEHHBIX IEKTPOHOB aHTUKATOI0OM

JBUKEHUE BBICOKO CKOPOCTHBIX 3JIEKTPOHOB C I10CTOSHHON CKOPOCTBIO

445 keM BepBbIe JJaHa UIes UCCIIEIOBaHNS BHYTPEHHETO cTpoeHus kpucramios ¢ momouisio audpakimm
pertrenoBckux yueii?

@000

['tofirenc
Bparr
Openens
Jlays
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446 kakoe u3 HIKETIPUBEICHHBIX SIBJICHUHN 00BSACHIETCS BOJTHOBOM U KBaHTOBOI Teopueii cBeta?

BrIHYX€HHOE U3y YeHHE
Dddexr Komnrona
dotosrhdexr

JlaBneHue cBera

O@O00

PenTrenoBckoe uzinyyeHue

447 kakuM 13 HIDKE TIepeUnCIIEHHBIX 3akoHOMepHOCcTel nmoaunnsercs komnronoBckoe paccemBanue? 1 -
WHTEHCUBHO JUIS BELIECTB C MAJIbIM aTOMHBIM BECOM. 2 - ¢11a0o AJIs BEHIECTB C MaJIbIM aTOMHBIM BECOM. 3 -
WHTEHCUBHO JISI BEMIECTB C OOJILIITUM aTOMHBIM BECOM. 4 - cl1a0O0 ISt BEIECTB C OOJIBIITUM aTOMHBIM BECOM.

HET BCPHBIX OTBETOB
42

14

1

23

OO0®0O0

448 Dueprus ksanra BelpakaeTcs popmynoii:

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

O@O00

449 Yto Ha3zwiBaeTcs BHEITHUM (hoTodpdekTom?

[ouepHeHnue HOTOMNACTUHKY O] 1€HCTBUEM CBETa

BbIX0J 21€KTPOHOB B BaKyyM O] A€IICTBUEM CBETA
W3meHeHune npoBOIMMOCTH BELIECTBA O] AeHCTBUEM CBETA
HoHnuszanus ra3os noj AeHCTBHEM CBETa

OO00®O

Bo3sHuukHoBeHHE 9.[1.C. Ha KOHTAKTC ABYX MNOJJIyIPOBOJAHUKOB, UJIM OJIYIPO-BOJHNKA U ME€TaJlla IO HCﬁCTBHCM CBCTa

450 kakoe sBenne oobsicHseT kopmyckymnsipHyto npuposy cBera?

s¢ddexr Bynbda
JIECTIEP CHSI

¢dorosrpdexr

nHTEp hepeHIHs

OO0®0O0

JaBJICHUEC CBCTa

451 kakoe u3 HIKENIEPEUNCIICHHBIX 3HAYEHUN YaCTOTHI HCIONIB3YyeTCs sl Bo3HukHOBeHus (hotorddekra?

O

452 kakwe siBIIEHMS TIOATBEP)KAAIOT KBaHTOBBIE CBOMCTBA cBETa?

Judpaxuust, nHTEpdepeHIns, MoIIpu3aIys

PentrenoBckoe uznyuenue, s¢dexr Komnrona, nomipuzanus
DotosddexT, peHTreHOBCKOE H3TydeHue, 3¢dexr Kommnrona
dotorpdexr, nudpaxius, vaTEphepeHII

OO0®0O0

JlaBnenue cBera, nossipusanus, 3¢pdexr Komrnrona
453 kakwue wactunpsl BeuieTaoT u3 karona Bo Bpems ¢porosdpdekra?

Iosutponst

OO

OTpI/IHaTeJ'ILHO 3apsKCHHBIC HOHBI
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[TosoxXuTEIBHO 3apsKEHHBIE HOHBI
OneKTpOoHBI

O®O

IIporonsl
454 kakue dbynmameHTanbHbIC 3aKOHBI BBITIOIHAIOTCS Mipu komnToHOBCkoM paccessHun?

CoxpaHeHHe UMITyJIbCca U MOMEHTA UMITYJIbCa
CoxpaHeHHe IMITYJIbCa U MacChl
CoxpaHeHHe UMIyJIbCa U SHEPTUH
CoxpaHeHHe YHEPTUH U MacChl

OO0®O0

CoxpaHeHHe IeKTPUIECKOTo 3apsia
455 kakast eqMHUIIa YaCTOTHI U3ITyYSHHS CBETA SABISETCSI OCHOBHOM B CU?

pan/c
Im
lc
1 pan

OO0

456 kak BeIpaxkaercst popmyna DiiHIITeHHA U1t BHENTHETo dotodddekra?

O

457 Ins kakux myme BonH 3ameteH s dekt komnTona?

Q-Ty9n
nH}ppaKpacHbIE BOJIHEI
BOJIHBI BUIIUMOTO CIIEKTpa
PEHTTCHOBCKHE BOJIHBI

O@O00O

YIBTPadUONICTOBEIC TyIU

458 JIBa MeTaiia ¢ pa3HbIMU pabOTaMH BBIXO/A 3JEKTPOHOB OCBEIIAIOTCS CBETOM C OJMHAKOBOW JITMHOM
CBETOBOH BOJIHBI, Oosbieii kpacHoi rpanunsl Goroaddekra. U3 kakoro meranna gpotosnekTpons
BBUIETAIOT ¢ Ooubieit ckopocTrio?

CKOpOCTB JIEKTPOHOB HE 3aBHCHT OT PaOOTHI BEIXO/IA

U3 060ux MeTamioB (OTOAICKTPOHBI BEUIETAIOT C OJJUHAKOBOI CKOPOCTHIO
W3 meTanna ¢ MeHbIeH paboToH BBIX01a

W3 meTanna ¢ Gobrelt paboToi BeIxo1a

OnHO3HAYHOTO OTBETA aTh HEJb3sI

OO0®0O0

459 I'unore3a [1manka cocTout B TOM , 4TO . ...

CKOPOCTH CBE€TA MOCTOSIHHA BO BCEX MHCPIHUAJIBHBIX CUCTEMAX OTCUETA
Hemb3s OOTHOBPEMCHHO TOYHO ONMPCACIIMTDL 3HAUCHUC KOOPANHATBI U UMITYJIbCa

SJ'ICKTpOMaFHI/ITHBIe BOJIHBI ITIOII€PECYHBI
QJICKTPOMArHUTHBIC BOJHBI U3JTy1at0TC B BUAC OTACIIbHBIX l'[OpLII/Iﬁ (KBaHTOB), OHEPIrusa KOTOPBIX 3aBUCUT OT
4aCTOThI

O @00

QJICKTPOMATrHUTHBIC BOJHBI U3JTyHaI0TCA 3apsaiaMi JBUKYIIIUMHUCA C YCKOPECHUEM
460 Boipaxxenuem kakoro ¢ynnamenTtanbHoro 3akona siBisiercst ypaBHeHue DiHiuTeitHa 11 porosddekra?

CoxpaHEeHHN MaCChl
CoxpaHEeHHUHU UMITyIbCa
CoxpaHEHUH SHEPTUH
COXPAaHCHNH MOMEHTA HMITYJIbCa

OO0®0O0

COXPaHEHUH JIEKTPUYECKUX 3aps10B

461 BeiGepute npaBuibHyto hopmynupoBky 3akona dhoroaddekra:

O

HCT MIPAaBUJIbHOTO OTBETA
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UYncrno GoTOIIEKTPOHOB, BEIPBIBAEMBIX CBETOM M3 KaT0/1a, IIPONOPIIMOHAIEHO HHTEHCHBHOCTH CBETA

Yucso GOTOIEKTPOHOB, BEIPBIBAEMBIX CBETOM M3 KaTosa 3a 1 ¢, 00paTHO NpONOpLUHOHAIbHO HHTEHCUBHOCTH CBETA
Yucno poTOINEKTPOHOB, BEIPEIBAEMBIX CBETOM U3 KaToAa 3a 1 ¢, IpsIMO MPOMOPLUUOHATEHO YHEPTUH Ma1al0IIETO
U3y YeHUS

OO0

O]

Yucmo (I)OTOZ)J'ICKTPOHOB, BBIPBIBAEMBIX CBETOM M3 KaTOo4a 3a 1 C, IPAMO MPOMOPINOHAJIBHO NHTCHCUBHOCTH CBETA

462 AHanu3aTop YMEHbBIIAET MHTEHCUBHOCThH CBETOBOIO JIy4a UAYIIEro OT MoJsipu3aropa B 2 pasza.
Omnpenenuts yroia MEeXIy IMIaBHBIMU MI0ckOCTSIME aHamM3aTOpa U MOJNSPU3aTOpPA:

60 rpanyc
30 rpaxyc
0 rpanyc

45 rpanyc
90 rpanyc

O@O00O

463 CoBOKyHHOCTB sIBIICHUI BOJTHOBOM ONTHKY, B KOTOPBIX IPOSBIIAETCS MOMEPEYHOCTh CBETOBBIX BOJIH,
Ha3bIBAETCS:

SIBJICHUEM JTFOMHHE CIICHITUH
SBIICHUEM HHTEp BepeHINN
SIBJICHUEM TOJIIPHU3ALIMT
SIBICHUEM JUPpaKIUN

OO0®0O0

SABJICHUEM JTUCTIEPCUN
464 kakuMm crtoco6oM eCTeCTBEHHBIN CBET MOYKHO MPEOOPA3UTh B MOJISIPU30BAHHBIN?

caxapuMeTpoM
MOJIIPU3aTOPOM
JFOOBIM KPUCTAILIOM
aHAIT3aTOPOM

OO00®0O

JKUIKO CTHIO

465 Ontuyeckue ocu 1ByX Mosspoua0B HampasieHsl Tak, uto cucrema npomnyckaer makcumym csera. Ilon
kakum yriom Hasio MOBEpHYTH OJMH U3 HUX, YTOOBI MHTEHCUBHOCTD MPOLIEIIINX JIy4eil yMeHblIanach Obl Ha
MOJIOBUHY ?

25°
30°
45°
60°
35°

OO0®0O0O

466 kak HazpIBaeTCs yCTPOHCTBO, MPeoOpasyrolee eCTECTBEHHBIN CBET B INHEHHO MOJIIPU30BAHHBIN?

MOJIIPUMETP
KOMIIEHCATOP
MOJIAPU3ATOP
aHaIM3aTop

OO0®O0

MOJIAPOULT
467 kakoe siBIieHUE MOATBEPKIAET, YTO CBET SBISCTCS MONEPEUHOM ek TpOMarHuTHOM BOIHOM?

reoMeTpHuYecKas OTITHKA
nudpakuus cera
MOJIIpU3aIHs CBETa
nHTEp hepeHIHs cBeTa

OO0®O0

AUCHepCus CBETa

468 YTo Ha3bIBACTCS YACTUYHO MOJIIPU30BAHHBIM CBETOM?
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CBET, B KOTOPOM B pe3yNbTaTe KaKiX-IM00 BHEITHUX BO3IEHCTBHI MOSIBIIETCS IPEUMYIIICCTBEHHOE HAITPaBJICHHUE
xosebanus Bexropa E (H)

cBer, B koTopoM Bekrop E (H) konebnercs B 1ByX HanpapiIeHHsIX

cBeT, B KoTopoM BekTop E (H) konebieTcst B 0IHOM HamnpapieHUH

Cger, B koTopoM Kostebanns BekTops! E (H) kakuM-To 00pa3zoM yrnopsaodeHs!

O000 @

CBeT, B KOTOpOM HamnpapieHue kojebanuii Bekropa E (H) ynmopsnouenst
469 Yo Takoii ruiockononsgpuzoBaHHbli cBET?

is1q vektoru rogslorinin istiqamoti nizanlanmamis is1ga

E (H) vektoru bir istiqgamoatdos rogs edon isiga

E (H) vektoru rogslori miixtalifistiqgamatlords rags edon isiga

E (H) vektoru yalniz bir istiqgamotdo, siiaya perpendikulyar istiqgamotds rogs edon siiaya

O@OO00

E (H) vektorunun ragslerinin iistiin istiqamati olan isiga
470 Yo Takoii ecTecTBeHHBbI! CBET?

cBeT, rie kojebanus Bekropa E(H) nporcxonuT TobKo B 0JHOM HalpaBlIeHHH, IEPIIEHANKYIIPHOM JIy dy.
cBeT, rae konebanus sekropa E (H) Bo BceBO3MOXKHBEIX HaNPaBICHUAX 001aJal0T PaBHOM BE-POSITHOCTHIO
CBET C pa3IMIHBIMU opueHTarmsaMu Bekropa E (H) Bo BCeBO3MOXHBIX HaIIpaBIeHHUIX

cBeT, rie konebanus Bekropa E (H) mponcxoaut B o1HOM HarpaBieHAN

OO00®0O

CBET, [I€ UMEETCs MPEenMyIeCTBEHHOE HanpasieHue koyuebanus Bekropa E (H)
471 kak pacripoctpansercsi OOBIYHBII CBET?

pacnpocTpaHseTcs ¢ HOCTOSHHOM CKOPOCTBIO TOJBKO B HANIPABICHUH ITIABHOW ONMTHYECKOH OCH.
pacnpocTpaHseTcs ¢ OJUHAKOBOI CKOPOCTBIO B OIPEEICHHOM HaPaBIeHUU BHYTPH KpUCTAILIa
pacmpocTpaHseTcs ¢ OAUHAKOBOH CKOPOCTHIO BHYTPHU KPHUCTAIIIA

pacmpocTpaHsIeTcs C pa3sHBIMHA CKOPOCTSIMHU BO BCEX HANPaBICHUIX BHYTPH KpHCTaJUIa

OO0®O0

pacrnpoCTpaHACTCA C pa3jIMYHbIMU CKOPOCTAMHA B HCKOTOPBIX HAIIPpaBJICHUAX
472 C nomo1uIpro 4ero MOKHO MOJIYYHUTh MOJSIPU30BAHHBIN CBET?

CIEKTPOMETPOM
HOJTyIPOBOJHUKOBBIM IIPHOOPOM
MHKPOCKOTIOM

IPU3MOHN U NOJSIPOUTOM

O@O00

ANEKTPUIECKUM ITPHOOPOM

473 dorosnekrpuueckuii apdekt 6611 oTkpHIT B 1887 Tomy (kem?...) u B 1888—1890 rogax
skcriepuMeHTalIbHO HcclienoBaH (...). Hanbonee nmomHoe uccnenoanue spineHus: porodddekra 6n110
BBIMOJIHEHO (...) B 1900 . BcTaBbre B mpomyieHHbe MecTa (PaMIIIUN YICHBIX.

A. Croneros; I. I'epi; A. DitHIuTeiH

I'. Tepu; A. Croneros; @. Jlenapa

A. Ditamrreiin; I Tepig; A. CtoneTos

I. Tepu; A. Croneros; M. ITnank

A. Ditamreiin; A. Cronetos; @. Jlenapn

OO00M®0O

474 Dddekt yBenuueHus IIMHBI BOIHBI PACCESIHHOTO U3TyUYEHHS Ha3bIBACTCS:

dororpdexrom

s¢dpexrom Baunosa-UepeHkosa
sdexrom Jlomaepa

a¢ppexrom Kommrona

adexrom ledast

O@O00

475 ®dotokaros ocBemnaeTcss MoHOXpoMaTudeckum uctodHnkom cBera. OT 4ero 3aBHCHUT BEIMUMHA
dororoka HackIEHUS.
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OT MpUWIOKEHHOTO MEXY KaTOJO0M U aHOJOM HaIpsKEHUS
Ot Marepuana Karoaa

Ot yacToTHI CBETA

OT HHTEHCUBHOCTH CBETa (CBETOBOTO IMOTOKA)

Ot TeMneparypsl Karoaa

476 MakcumanbHas kuneruueckast sneprust porosnekTpoHOB TMHEHHO BO3pACTaeT C ...

OO0®O0

YMCHBIICHUEM 3aACPIKUBAIOIICTO HANIP SXKCHU S
YBCIIMYCHUCM MHTCHCUBHOCTHU Magal0ICro CBECTa
YBCJIMYCHNUEM YaCTOTHI MMaJar0IeTO CBETAa
YMEHBIICHUEM YaCTOTHI MAAAar0MICTO CBETA
YMEHBIICHUEM HHTCHCHUBHOCTH IMaJalOUICTO CBETA

477 kakoit u3 rpadukoB nmpaBuibHO 0TOOpaXkaeT 3aBUCUMOCTh MakcumanbHOM knnetnyeckoi sHeprun
Emax ¢orosnekTpoHOB 0T yacToThl V mazatomiero ceera ? Pabora Beixoaa anekTpoHOB U3 MeTalia paBHa A.

O@O00

A W = N W

478 kakoe u3 HmKeyka3aHHBIX IPEAIOIOKEHUN BEPHO, €CIIM SHEPTHs (POTOHA MEHbIIE PaOOTHI BEIXOAA
snektpona?

O@O00

PaGota BeIX0/1a Beerna qo/bKHA OBITH 00JIbIIE YHEPTHH (POTOHA

OHeprus GOTOHA HE MOXKET OBITH paBHOH padoTe BBIX0Ja

SBnenue Gotodhdexra npOUCXOIUT U DIEKTPOH yAAISIETCS OT MeTajla

SBnenue potosrdexra He MPOUCXOTHUT

SBnenune poTodrddheKra MPOUCXOANT, HO INEKTPOH HE MOKHUIAECT HOBEPXHOCTH METaIlIa

479 kakoe u3 HIKECIEAYIOMNX YTBEPXKICHUN BEPHO, eci 3Heprus ¢poToHa hv paBHa paboTe BbIX0Aa
snektpona?

OO0®0O0O

PaGota BeIxo/1a Bcerna qo/bKkHa OBITH 00JIbIIE YHEPTHH (POTOHA

OHeprust OTOHA HE MOXKET OBITh PaBHON paboTe BbIXOJa

[poucxogut potosddexr, HO NEKTPOH HE MOKHIAET HOBEPXHOCTh METaJlIa

Ipoucxoaut dhoTo3PhexT u 3TeKTPOH yaaIIeTCs OT HOBEPXHOCTH METalIa C MAKCUMAJIFHONH CKOPOCTHIO
He mpoucxonut dpotosrddekr

480 kakoe u3 HIKECIEAYIOMNX MHEHUH NPAaBUIILHO, €CIIH HEPTrHs (hoTOHA OoIbIIe, 4eM padoTa BBIXOAa
snektpona?

O@O00

PaGoTa BbIX0/1a DJIEKTpOHA BCETNA JOIDKHA OBITH OOJIbIINE, YeM dHepTHsl (OTOHA
DHeprus GoTOHA HE MOXKET OBITh PaBHEIM paboTe BBIXOIa

He mpoucxonut sienenue Gotodrddexra

Ipoucxoaut senenue Gorosrddexra u 3MEKTPOH yaalsieTcst OT MOBEPXHOCTH METAIIA
[poucxomur sBnenue potodrddexra, HO HNEKTPOH HE TMOKUAAET IIOBEPXHOCTH METaJIIa

481 kakoe u3 HMKECTEAYIOMNUX BHIPAKCHUH CIIPABETUB JJISI UMITYJIbca (GOoTOHA?

O

482 Onruuecku aKTUBHBIMH HA3bIBAIOTCS BEILIECTBA, 00J1aJAI0IIUE CIIOCOOHOCTBIO:

O000

peoOpa30BEIBATH MOJSIPU30BAHHBIN CBET B €CTECTBECHHBIN;
pasaBauBaTh NaJaroliuil Ha TOBEPXHOCTH BEIIECTBA Ty4 CBETA;
peoOpa3oBbIBATh €CTECTBEHHBIN CBET B NOJISIPU30BAHHBIH;
pa3aBauBarh JIy4 CBETA;
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MMOBOpAaYMUBaTh INIOCKOCTH I(OJ'I€6aHI/H71, nmpomeamero 4€pe3 HUX CBETAa;

483 Ha ananusarop B caxapuMeTpe MajJacT:

O@O00

9aCTHYHO- MOJIIPU30BAHHEIH CBET ;
€CTECTBEHHBIH CBET;

CBET C JUIMNTUYECKOH MOJSIpU3aLUeii;
ILJIO CKO-MOJII P30 BAaHHEIH CBET;

CBET C KpYTOBOH MOJsIpU3aIHeH;

484 CaxapumeTp (IOJISIPUMETP) TTO3BOJISIET ONPEACIUTh KOHIICHTPALIHIO:

OO00®O

HPO3pavyHBIX PAaCTBOPOB;
PacTBOPOB ONTHYECKU AKTHBHBIX BEIIECTB;
HE CMauUBaIOIINX PACTBOPOB;
CMauMBaIOLINX PACTBOPOB;

OKpAIICHHBIX PACTBOPOB;

485 kakas BenmunHa SBISIETCS] HETIOCPEICTBEHHO U3MEPsEMO caxapuMeTpoM?

OO00®0O

MOKAa3aTelb P EIOMIICHHS CPELIHI ;
YIOJI IIOBOPOTA ILIOCKOCTH HMOJSIPH3ALUH B UCCIICTyEMOM PAaCTBOPE;
yIenpHOe BpalleHHe caxapa;

KOHIICHTpAIHs caxapa B pacTBOpE;

MOKAa3aTelb MOMIOMICHUS CBETA;

486 Caet majaeTt oA yriioM MOJTHOH MONspU3aliy Ha TpaHUIly paszaena nByx cpel. kakoif yron obpasyror
MeX/1y CO00M OTpa)KEHHBIIN U MPEJIOMIICHHBIN JTy4uu?

O@OO00

180 rpagycos
30 rpagycoB
60 rpagycoB
90 rpaxycoB
120 rpagycos

487 Yemy paBeH yroil MeXIy INIaBHBIMU TTOCKOCTAMU MONSIpU3aTOpa M aHAINU3ATOPA, €CJIM HHTEHCUBHOCTh
€CTECTBEHHOTO CBETA, MPOIIEAIIETO Yepe3 ITH MPU3MbI, yMEHbIIWIACH B 4 pa3za? [lomionienneM cBeta
peHeOpeyb.

O@OO00O

30 rpagycoB
90 rpanycosB
120 rpagycos
45 rpagycoB
60 rpaxycos

488 Omnpenenuts TonuuHy kBapuesoii mractuaku, s KoTopoit yron moBo- pora rmockocTu monsipuzanuu
cBera ¢ JuymHOU BoTHBI 509 HM, paBeH 18 rpaxycos . [ToctositHHas BpareHus: kBapia ij1st STOW JUTHHBI BOJTHBI
paBHa 29,7rpaa/mMmM.

OO00®O

0,05 mm
0,6 mm
0,012 mm
0,5 mm
0,017 mm

489 Ilnockoctu monmspuzanuu aByX nmpusM Hukosnsi, mocTaBineHHBIX Ha MyTH Jyda, 00pa3yoT MEXIy co0oi
yron B 30 rpagycoB. kak n3MeHUTCS HHTEHCUBHOCTH CBETA, POIIEIIETO Yepe3 STU MPU3MBI, €CIIU yToJ
MEX/Ty UX TUI0CKOCTSAMHU MOJNSIPU3AIUU CTaHeT paBHBIM 60 TpagycoB?
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yBEIUUUTCS B 2 pasa.
YBEJMYHTCS B 3 pasa;
yBEIUYUTCS B 3 pas;
YMEHBIIUTCS B 6 pasa;
YMEHBIINTCA B 5 pasa;

490 Onrtuyecku akTHBHBIMU HA3BIBAIOTCS BEIIECTBAa KOTOpBIE 00Ia1al0T CBOMCTBOM. ..

OO00M®O

YCHJIMBAThH MOJIAPU30BAHHBIN CBET;

TOBOPAYMBATh IJI0 CKOCTh MOJISIPU3ANY HOJSIPU30BAHHOTO CBETA;
BBIICISITH MOHOXPOMATHYECKHIA CBET U3 O€Joro;

MOTNIOIIATh CBET;

MOJIIPU30BAThH CBET;

491 HpI/I MMPOXOKACHUU €CTCCTBCHHOI'O CBCTA YCPEC3 MOJLAPU3ATOP €TI0 HHTCH- CUBHOCTD...

OO0®0O0

yBenmuuBaeTcs B 4 pasa ;
YMEHBIIUTCS B 4 pasa;
yMEHbIIAeTcs B 2 pasa;
yBEJMYHMBAETCS B 2 pasa;

HC U3MCHACTCA,

492 Yemy paBHO oTHOLIeHHE Jmax/Jmin , mpu cTeneHu noispuzanuu pasHou P =1/2 ?

@O0O00

493 kak HazpIBaeTcs SBICHUE BpalleHUs M10ckocTr MONSIpU3aIiy Mo I€HCTBUEM MarHUTHOTO TOJS?

OO0®0O0

s¢dpexr Korton — Mutona
addexr Keppa

a¢dexr Dapanes

a¢pdexr Tomcona

a¢dexr 3ecOeka

494 kako# u3 HHXKeCIenyoIUX BhIpaXEeHUH sIBIIsieTCsl MaTeMaTnyeckoro 3anuckio 3akona bprocrepa?

O

495 Yemy paBeH yroi MKy IMIaBHBIMH II0CKOCTSIME MOJIIpU3aTOpa U aHAIH3aTOPa, YTOOBI
WHTEHCUBHOCTh CBETAa MPOXOASAIIMI YEPE3 aHATIU3aTOP, YMEHbIIMIIACh B 4 pa3za?

O000@

60°
45°
40°
90°
30°

496 kakoit 13 HIKECIENYIOMNX BBIPAKECHUH SIBIISICTCS MaTeMaTHueckuM BeipaskeHreM 3akoHa Masroca?

O

497 Yto HazwiBaeTcs ontrueckoit ocwkro kpucranna?

@000

HaIpaBJICHUE, [10 KOTOPOMY JIyd CBETa PACIPOCTPAHAETCS HE UCIBITHIBAsL ABOMHOIO JIy YEIPEJIOMICHUS
IpsiMasi, IPOXOJSINas Yepes3 MO0y TOUKy KpUCTalIa

psimMasi, 10 KOTOPOU paclpoCTPaHAETCs CBETOBOM JIyd

HanpasJieHUe, BAOJb KOTOPOTO HaOMogaeTCs ABOHHOE JTyUdenpeaoMIeHIe
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HaIlpaBJICHUE, IT0 KOTOPOMY JIy4 CBE€TAa PaCIIpOCTPaHACTCA, UCIIbIThIBas JIBOMHOE JIy4denpC VIOMJICHUC

498 Yto Takoe aBoiiHOE ydenpeaomieHue?

OO0®0O0

pa3nBaMBaHUE CBETOBOTO ITyUKa MaJalOIIETo Ha JOObIE KpUCTAIIIBI
IIPEIOMIICHHE CBETa B H30TPOITHOH cpeze

paszBavBaHUE CBETOBOTO ITy4Ka MaJAI0IIETo Ha IPO3payHble KPUCTAILIBI
pacmpocTpaHEeHHE CBETa B aHU30TPOIHOMH cperie

pa3zBaMBaHME CBETOBOTO ITy4Ka Maa0IIETO HA H30TPOIHBIE KPUCTAILIBI

499 kak Beipaxkaercst 3akon bproctepa?

(7
—

O

¢ =cosd
¢ =sind

500 kak Beipaxkaercs 3akon Mamtoca?

O

501 Yro takoe nonsipomeTpusi?

O@O00

METOJ ONIPEACITICHUSA BA3ZKOCTU (BHyTpeHHeI‘O TpeHI/ISI) B XKHJIKOCTAX

METOJ OIIPCACIICHUSA IJIABHOM OTITUYECKON OCH B TBEPABIX TCIax

3aBUCHUMOCTD yIJla IOBOPOTA OT CKOPOCTHU CBETA

METOJ ONIPEACIICHNUA KOHIECHTPAIUN paCTBOPOB ONITUYCCKN AaKTUBHBIX BEIIECTB
METO ONIPEACITICHUS T1JTO0 CKO CTH OJIApU3allun

502 kakwue BemecTBa aBisirorcsa onrudecku akTuBHBIMA?

OO00®0O

Macio
KBapu, caxap, BOJHBIHM pacTBOp caxapa, CKUIIUIAp
BOJA

cepebpo, 30J10TO

MBLIBHBII PACcTBOP

503 B kakux pa3HOBHIHOCTSX CYIIECTBYIOT BCe akTHBHEIC BemlecTBa?

O@OO00

aCMMMETPHUYHBIM pPa3MelIeHHEM aTOMOB 1 MOJIEKYJT
[IpaBOBpAILAIOIINN

JIEBOBpAIIAO UM

MIPaBo U JICBOBPAIIAIOIINN

HEeBpalllaIIHUecs

504 ITonspuMeTphl NpeIHA3HAYECHBI IS ONIPENETICHMUS. . .

OO0®0O0

WHTCHCUBHOCTH IMOJLIPU30BAaHHOTO CBETA |

TTOJIOKCHHUS T1JI0 CKOCTH NIOJEIPpU3allUH IMOJEIPU30BAHHOTO CBETA |
KOHIEHTPAIIUU ONTUYCCKU aKTUBHBIX BCIICCTB B paCTBOPAX;
JJIMHBI BOJIHBI IOJIAPU30BAHHOTO CBETA,

NoKa3aTerl MPCIIOMIICHUS ONITUICCKU aKTUBHBIX BCIICCTB ;

505 Yro sBrsieTcst Mepoit onTrudeckoi aHu30Tpomnuu?

@000

O

YTOJ OpEJIOMIICHUA
Pa3HOCTb HaNPsKEHUN

pa3HoCTh (a3

Pa3HOCTb KO3(QOUIIMEHTOB NP EIOMICHHS 0OBIKHOBEHHOTO ¥ HEOOBIKHOBEHHOTO JIy4el B Ha TIPABJICHUH,
HNEPNEHANKYIIPHON K ONTUYECKOH OCH.

pa3HOCTh KO3 (pPHULKEHTOB MPENOMIICHUS Jydel B HANpaBiIeHUH NapauieIbHOM ONTHYECKO# ocu

506 Yem oTiiMyaeTcs AByOCHBbIE KpHCTAUIBI OT OJJHOOCHBIX?
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HUMCIOT TPH ONITUYCCKUE OCHU
HUMEIOT OJIHY WJIM IBE ONTUYCCKUEC OCU
HMEIOT HECKOJIBKO ONITHUECKUX OCeit

HUMCIOT IBC OIITUYCCKHUEC OCHU

O@O00

HUMCIOT OAHY ONITUYCCKYIO OCh
507 Jducniepcusi Ha3bIBa€TCsl HOPMAJIbHOM, €CIIN:

KOMIIaHMsI CBETOBOTO BEKTOPA MPOUCXOMAST B OJJHOM IUIOCKOCTH

II0 MEpE YMECHBIIEHHUE JUIMHBI BOJHBI I0KA3aTelIb IIPEJIOMIIEHHUS CPEABI BO3PACTACT
pa3Mepe NpensaTCTBUI COU3MEPHUMBI C JIJIMHOM BOJIHBI I1a1al0ILETO CBETA

IIpY yMEHBIICHUHU JJIMHBI BOJIHBI II0Ka3aTeb P EIOMICHUS CPEJIbl TAKKE YMEHBIIACTCS

OO00M®0O

Jro0ast Touka OpoCTpaHCTBA, 10 KOTOpOﬁ J01IC]I (prHT BOJIHBI, CTAHOBUTCA HCTOYHHUKOM BTOPUYHBIX BOJIH

508 3aBucuMocCTh adcoaOTHOrO nokasareins MMpCIIOMJICHHA BCIICCTBA OT YaCTOTHI ITa/JatOIICTO CBCTA
Ha3bIBACTCA:

SIBIICHUEM MO TIIOICHYSL.
SIBJICHHEM JTU(PPaKIuu
SIBJICHHEM MOJIIPU3ALUU

SIBJICHHEM HHTep hepeHIHH

@O000

SABJICHUEM JUCIICPCHUU
509 kakue npubOpsI UCTIONB3YIOTCS AJs UcclieAoBaHus crekTpos?

MaHOMETP
Cnekrpomerp

MHKDO CKOII

apeoMeTp

Crekrporpad npu3MaTHIeCKuit

@O000

510 Ha ckonbko 11BeToB pasnaraercs CBET B pe3ysbTaTe JUcHepcun’?

O@OO00

511 Yemy paBeH aOCOMIOTHBIN 1Moka3zaTens MpesoMICHHS CPebl?

O

512 Yto o3HavaeT nucrepcus cBera?

[poxoxkaeHue dyda 4epe3 ONTUIECKYI0 OCh
3aBUCUMOCTh MTOKA3aTeNs MPEJIOMICHHSI BEMIeCTBa (N) OT YaCTOTHI cBeTa (V)
[peononieHre BOJHAMY MPETSTCTBUI

Hanoxenue KOTCPCHTHBIX BOJIH

OO00®0O

[Ipenomnenue nyueit

513 Iloka3arp ananutudeckoe Boipaxkenue Gpopmyssl ko st HopManTbHOU AUCTIEPCUU?

O

514 B yem npuyriHa aHOMAJILHOW JUCTIEPCUU?

B paccenBanuu cBeTa B cpesie
B nomomenuu ceta B cpenie
B oTpaxeHuu ceera

OO0®O

B nosmoM BHYTPCHHEM OTpPaXCHUH CBETA B CPCAC
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B MMPECJIOMJICHHUHU CBETA B CPLCIC

515 kakwue u3 nepeuncneHHbIX HIbKe npusHakoB oTHocsATcs k cnekTpockomny co creknsiHHON mpu3mMoii?
1.0Otkionenue myueit kpacHoro cBeta Oounbliie otkiioneHus ay4eit ¢puosneroBoro cBera 2. OtkiioHeHue Tyueit
kpacHoro cBeta MeHbIIIe OTKIIOHEHUS Ty4del (PHOIETOBOTO CBETa

OO0®O0

Tonbko 3
lu3l
Tompko 2
3u2
Tonbko 1

516 koadpdunment nponyckanust — 3To BeIMUMHA, paBHAS. . .

O

517 Yo Ha3bIBa€TCSI HOPMAJIBHON AUCTIEPCUECH?

OO00®0O

VYBenmMueHue moka3arest MpeJIOMJICHHUS C YBCJIMICHUEM YaCTOThI CBETA
YMeHbIIeHre mokas3aTelns TP EJIOMIICHUS C YBEIIMYCHUEM YaCTOTHI CBETA
TlocTosTHHOE 3HAUCHHE TTOKA3ATEIIA MMPCJIOMIICHHA HE3aBUCUMO OT JJIMHBI BOJIHBI
IlocTossHHOE 3HaUEHME TTOKA3aTEs MMPCJIOMIICHUA HE3aBUCUMO OT 4aCTOTBI
VBenmueHune moka3areis MpEJIOMJICHHUS C YBEJIMICHUEM JJIMHBI BOJHBL

518 UTto Ha3bIBaeTCSI aHOMAJILHOM AUCTIEPCHUEH?

OO00M®0O

YBenMueHne moKa3aTest MMpeJIOMIICHHS C YMCHBIICHUCM YaCTOTEI CBETA
VYBenueHue moKa3areist MpeEJIOMJICHHUS C YBCJIMICHUEM YaCTOThI CBETA
VBenmueHne nmoka3areis MpEJIOMIICHUSA C YMEHBIICHUEM JIJIMHBI BOJIHBL
ITocTostHHO € 3HAUCHUE TTOKA3ATEIIS MMPCJIOMIICHHA HE 3aBUCUMO OT JJIMHBI BOJIHBI
IlocTosiHHOE 3HaUEHHE TTOKA3aTEs MMpCJIOMIICHHA HE 3aBUCUMO OT 4aCTOThI

519 kakoit u3 Huxecnenyromux GopMyIl SBISETCS BRIpaKCHUEM JJIS IUCIIEPCUH cBeTa?

C

520 kakoe n3 Hmxecnenyromux Boicka3biBaHNi TPaBUIIBHO?

O O @O0

HopmManbsHas v aHOMaJIbHAs TUCTICPCHU CBETA MIPOUCXOIAT B OO0 00nacTu

HopmanpHas v aHoMaslbHast JUCTIEPCHUU CBETA MIPOUCXOIAT B 00JIACTH NOMIOIIECHHUS;

HopmanpHas qucnepcust CBETa MPOUCXOANT AAJEKO OT 00JaCTH MO-IJIOMIeHNUs, aHOMAJIbHAs TUCTIEPCHS e B 00IaCTH
MOTIIOIICHUS

AHOMaJbHas TUCIIEPCHUS CBETa MPOUCXOAUT JAJIeKo OT 00JacTH MO-IOLICHHS, a HOpMaJbHas JUCTIEPCHS B 00IacTH
MO0 IICHHUS,

HopwmanpHas 1 aHOMabHAs TUCTIEPCHH CBETA MMPOUCXOIAT JAJIEKO OT 00JaCTH MOMIOIIECHUS

521 B kakoii o6mactu criekTpa mporcxoauT MOTIONIEHUE CBETa B MHOTOATOMHBIX razax?

OO00®0O

B Buaumoii o0nacTu crnekrpa;

B undpaxpacHoit o6mactu crexrpa;
AOGCOIOTHO HE IPOUCXOTUT

B o6nacTi peHTTEeHOBCKOTO H3ITyYCHHUS;
B ynerpaduoneroBoii 061acTu CeKTpa;

522 Yro Takoe criektp?

OO0®O0

COBOKYITHOCTB ITOKa3aTeNeH IpeIoMICHUS

CoBokynHOCTH (a3

COBOKYITHOCTb AJIMH BOJIH, COCTABIIIIONINX H3JIyYarOI[IHi CBET
COBOKYyIIHOCTb IEPUOJIOB

COBOKYITHOCTb CBETOBBIX ITy4KOB
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523 Tlokasarenas IperToOMIICHHS 3aBHCHT:

OO000@

OT 9acTOTHI BHEIIHETO O
Ot cxopoctu

OT BpEMEHH

OT TeMIIepaTyphbl

OT KOHIEHTpaIUH 3apsI0B

524 Ha kakwue 11Beta paznaraercsi CBET, IPOXOSIIUHN Yepe3 npu3my?

O@OO00

KpacHbii#i, opaHxeBbii, GHOTIECTOBBIN, TOJIy00H, CHHMIA

OpamKeBbli, KpaCHBIN, XKENTHIH, TOTy 0011, PHONETOBBIH, 3eeHbIH, CHHUI
XKenrsiit, rosry00#, KpacHBIH, OpaHKeBBIN, (DHOJETOBBII, 3€JICHBIH, CHHUN
KpaCHBIH, OPaH)KEBBIH, JKEJITHIN, 3eJICHBIH, TOTy00H, CHHU#, (HOJICTOBBIH
KpacHslii, 3eneHblit, CHHUHA, PUOJIETOBBIH, )KENTHIH, OpaHKEBbIH, roTy00i

525 Yro nokassiBaet aucnepcus Bemectsa (D=dn/d\)

OO00M®O

3aBHCHMOCTD ITOKa3aTeNs IPEIIOMIICHUS OT TEMITEPaTy PhI
3aBHCHMOCTB ITOKA3aTelsl IPEJIOMIICHHS OT AJIMHBI BOJHBI

C yBemueHueM A oTHomIeHue dn/dA yMeHbIIaeTCs 10 MOYIIO

C ymenbmeHneM A oTHomeHue dn/d\ yMeHbIIaeTCst T0 MOYJTIO

C yMeHbBIICHHEM JJIMHBI BOJIHBI ITOKa3aTelb IPEIOMICHHUS HE MCHSETCS

526 Ilpu3sma pa3znaraet jyuu cBera B cnektp no kospdunmenty npenominenus. C yBeaTuueHUEM JUIMHBI
BOJIHBI KO3 PULIMEHT MpeTOMIICHHUS IS TPO3PAYHBIX TEJ:

OO0®0O0

MOHOTOHHO pacTeT
YBEIIMYHUBACTCS

MOHOTOHHO YMEHBIIIaeTCst
KBaJIpATUYHO yMEHbBIIIAETCS
He mensercs

527 kakoe Boipaxkenue sBisiercst popmynoii Jlopenna-Jlopenua mist ynensnoi pedpakunu Bemectsa?

)

o
528 kakoe nanpasnenue B kpucrasnie Ha3piBaeTcs ontudeckoii ocbro?

OO

0O0@

HaHpaBJ'[CHI/Ie, Iac HauOOoJIbIIE nomIomAaeTCs CBETOBAsA DHCPTUA
HanpaBneHHe, TAC aMINIMTYAHBIC 3HAYCHUSA JICKTPUICCKHUX BEKTOPOB OOBIKHOBEHHOTO U HE0OBIKHOBEHHOTO CBETA
OAHNHAKOBBI

Hanpasnenue, No KOTOpOMY JIy4 CBETA HE MCIIBITHIBACT ABOMHHOTO JIydenpeIOMICHUS
Hanpasnenue, B KOTOPOM HHTEHCUBHOCTb OOBIKHOBEHHOTO ¥ HEOOBIKHOBEHHOTO JIy4ell 0/l "HaKOBbI
Hampagnenue, o KOTOpoMy JIyd CBeTa HCHBITHIBACT IBOHHOE JydeIpeoMIeHIe

529 Ha kakoe siBiieHr€ OCHOBBIBAETCSI PUHIIAIT PAOOTHI CBETOMPOBOIa?

OO00®0O

OtpakeHue cBeTa

INomHOE BHYTpEHHEE OTpakCHHUE CBETa
Paccesnue ceeta

INormmomenue cBeTa

[Ipenomienue ceera

530 Yron nakiiona jiyya mpoXoJsIIiero yepes npusmy:

C

531 kak u3mensercst ckopocth pacnipocTpaHeHus CBEeTa MPHU Nepexoie U3 Bakyyma B IPO3pavHyIO Cpey C
abcomoTHRIM moka3zarenem npeaoMiaeHus n=27

'
—/

HET MPaBUJIIbHOTO OTBETOB
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532 BCJ'II/I‘II/IHa, paBHas1 OTHOLICHUIO noroka HU3JTy4YCHU, IIOTJIIOMICHHOTO JdaH- HBIM TCJIOM, k HOTOky

OCTaHEeTCsI HEN3MCHHOU

YBEJMYHTCS B 2 paza

YMEHBIIUTCS B 2 pa3a

HN3MEHCHHE 3aBHCHUT OT YT MMaACHASA

H3JIYyYCHUS, YITAaBIICTO HA HCTO, HA3bIBACTCA. . .

OO0®O0

533 Teno, koadduruenT noromieHuss KOTOporo MeHbIIE SIMHAIIBI U HE 3aBUCUT OT JJIMHBI BOJIHBI CBETA,

ONTHYECKAs IJIOTHOCTE |
MTOTOK U3y YCHHUS;

K023 (Q(OUIHMEHT MOMIOIEHUS;

JHEPTETUYECKAsl CBETUMOCTD;

CIIeKTpasibHas MJIOTHOCTH YHEPTETUICCKON CBETUMO CTH;

nogaromecro Ha HEro, Ha3bIBAIoOT. . .

O000@

534 Yemy paBHO MTHOBEHHOE 3HaYE€HHE MOJSPU3AIUH, eclii KOoHIIeHTpalus aToMoB B nudnekrpuke paBHa

no:

O

CephIM;
CHHHM;
LBETHBIM;
YEPHBIM;
OcIbIM;

535 koaddunneHT NormiomeHus: MOXKeT IPUHUMATh 3HAUEHUS. . .

@O0O00

MenbIe 0;
6oimie 0;
6onpmre 3 ;
or 1 1o 2;
or 0 o 1;

536 kak pasznaraer nu¢pakiuonnas pemerka magaromuii Ha Hee cBET?

@O000

He paznaraer

OTHOCHTENEHO MHTEHCUBHOCTH CBETA

Io dpopme pemeTkn

OTHOCHUTENBHO MOKA3aTeIsI IPETOMICHHS CPEIbI

OTHOCUTEIBHO JJIMHE BOJIHBI

537 kakoe siBieHHe B IMHEHHOW oNTHKE HAa3bIBACTCS AUCIIEPCHEH cBeTa?

O@O00O

OtpaxeHue CBeTa OT 3¢PKATbHON IIOBEPXHOCTH

INpenomaeHre MOHOXPOMATHIECKOTO CBETA IIPH MIPOXOKACHUN YEPe3 INH3Y
3aBHCHMOCTB ITOKA3aTelsl IPEJOMIICHHS CPeJIbl OT HHTEHCHBHOCTH I1aJIalOIIEro CBEeTa
3aBHCHMOCTB ITOKA3aTelsl IPEIOMIICHHS CPEbl OT UIMHBI BOJIHBI N13/1I0IIET0 CBETa
3aBHCHMOCTB ITOKa3aTeN s MPEJIOMIICHUS CPEJIbl OT HOIPHU3ALUH CBETA

538 kak Ha3bIBaroTCs LIBETHBIE JINHUU, H300paskeHHbIE HA kpaHe B pe3ysbrare Aucrnepcun?

OO00®0O

HurtepdepeHIMOHHO M KapTHHO I
CnekrpoMm

Jlay3rpamMMon
Pentrenorpammoit
JAudpakiunoHHON KapTUHOM
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539 kakoe 13 HuKecnenyOIUX BEIPAXKEHUH CIIPaBeUINBO I MOIIOUIATEIbHOM CLIOCOOHOCTH aOCOIIOTHO
4epHOTo Tena?

d<1
d>1
d=1
d<1
d>1

OO0®0O0

540 kakoii 3akoH BbIpa)kaeT OTHOIIICHHE

IInanka
Credana-boipimana
Kupxroda

Buna

OO0®O0

Panes-/Ixunca
541 kro 6611 ocHOBOTIONOXHUKOM aHanmuTrdeckoro BeipaskeHus Gynkimm

Credan-bonbiman
Kupxrod

Bun

[Tnank

O@OO00

MuxenbcoH
542 Ot 4ero 3aBUCHUT U3TydaTesIbHas CIIOCOOHOCTH a0COIIOTHO YE€PHOTO Terna?

OT 4aCTOTBI U TEMIIEPATYPBI
OT JJIMHBI BOJIHBI

OT 4aCTOThI U3JTyUCHUA

OT Pa3HOBUJHOCTH TEJ1a

O000@

OT IJIMTCIIbHOCTH U3JIyYCHUA

543 kak nzmeHHTCSA CHOCOOHOCTH MHTETPAIBHOTO U3ITyUEHHSI TP YBEJITMUYEHUH TeMIepaTypbl aOCOIIOTHO
YepHOTo Teja B 2 pasza?

yBeIU4uTcs B 4 pasa
yMEHbIIUTCA B 4 pasa
yMeHbIIUTCS B 32 paza
yBenu4urcs B 16 pas
yMeHbIIUTCSA B 16 pa3

O@O00

544 kakas ¢opmyina BeipakaeT 3akon Credana-bonbpiimana?

O

545 Pacnipenenenue sHepruu no cuekrpam O0bu10 HccnenoBaHO BUHOM U BbIpaxaeTcs JaHHON (HopMyIioi
.Uemy paBHa nocrosiHHast Buna ?

®
546 Uemy paBna nocrosiHHas [1nanka?

~
-/

547 kak BbIpakaeTcsi OTHOIICHUE MEX1y dHepreTudeckoil CBEeTUMOCTBIO M SHepreTudeckoi spKoCThIO st
a0COIIFOTHO YepHOTro Tena’?

~
(%

548 kakoii U3 CymiecTBYIONMUX BUIOB U3TyUYCHUS HA3bIBACTCS TOJLKO PAaBHOBECHBIM M3TyueHHUEM?

O Usnydenne XONOIHBIX Tell, ATOMBI KOTOPBIX BO30YK/ICHbI HHBIMU BO3IEHCTBHAMMU
@ W3ny4yeHne HarpeToro Teja (TeMiepaTypHoe U3y deHHe)
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OO

O

549

O000@

CBeucHre BOZHHKIIIEE B PE3YJIBTATE CAaMOCTOSTEIFHOTO ra30BOTO pa3psiaa

Teno, HanpuMep, Gocdop B pe3yapTare XUMHYECKON PeaKIMU (XEMITFOMHHE CLCHIINH ) TPH MEJICHHOM OKUCJICHUU
KUCJIOPOJIOM BO3IYXa CBETUTCS. DTa YHEPIUS U3y YCHHUS] BO3HUKACT 32 CYET CBOOOIHOM IHEPTHH, B PE3YJIBTATE
BO3HHKIIIETO XMMHUYECKOTO Ipoliecca

DoToMmoMHUHE CLIEHIHS (TEN0 MOMIOMIAOIIEE CBET, 3aT€M CaM €r0 U3IyvaeT)

Yeemmuutcs B 81 pas
yMeHbIIHTCS B 81 pas
VYBemuuurcs B 9 pas
YMEHBIIUTCS B 3 pa3a
YBemmuuTcs B 3 pasza

550 kak n3ameHuTcs uHTErpagbHas CHOCOOHOCTb U3IYUYeHUs aOCOIIOTHO YEPHOI'O TeJa IPU MOBBIILIEHUH
Temneparypsl Ha 1%?

O@O00

Ymensmmurcs Ha 4%
yMeHbLuTCs Ha 1%
yBemuuurcs Ha 2%
yBemuuutcs Ha 4%
Yeemmuutcs Ha 1%

551 kakoe u3 maremarnueckux BolpaxxeHuit sapnsercs 3akonom Credana-bonpimana it U3mydeHUS
a0COJIOTHO YepHOTO Tesna?

O

552 HemnpepsiBHBIH (CTUTONIHON) criekTp n3nmyueHus xapakrepeH as:

OO00M®0O

HarpeThIX MOJICKYJSIPHBIX TA30B
HarpeThIX KUAKOCTEH

BCE B - Ba B HATPETOM COCTOSIHUU JAIOT CIUIOIIHOM CIIEKTP
aTOMapHBIX NTAPOB

aTOMapHBIX TOPSYUX Tra30B

553 TI'unore3a ITnanka cocTouT B TOM, 4TO ...

C

O000

JNEKTPOMATHUTHBIE BOJHBI H3IyYa0TCS B BUAE OTJCIBHBIX HOPIHH (KBAHTOB), SHEPTHUS KOTOPBIX 3aBUCHUT OT
4acTOThI

3JIEKTPOMArHUTHBIE BOJIHBI [TOIIEPEYHBI
HeJb3d OJHOBPEMEHHO TOYHO OIPEECIUTh 3HAUCHHE KOOPIUHATHI U UMITYJIbCa
3JIEKTPOMArHUTHBIE BOJHBI W3]y 4al0TCA 3apsAaMu, JBUKY LIUMUCS C YCKOPEHUEM
CKOpPOCTb CBETA IIOCTOSIHHA BO BCEX MHEPLUAIBHBIX CUCTEMAaX OTCUETa

554 Tlorok nokann30BaHHBIX B MPOCTPAHCTBE TUCKPETHBIX CBETOBBIX KBAaHTOB, IBMIKYIIMXCS CO CKOPOCTHIO
cBera. J10 morok

OO00®O

JEKTPOHOB
(doToHOB
JNEMEHTAPHBIX YaCTHIL
HEUTPOHOB

IIPOTOHOB

555 kakue u3 nepeurcieHHbIX CBOWCTB OTHOCATCS K TerioBoMy u3nydeHuto: 1 —snekrpoMarnutHas
IPUPO/A U3ITYUYEHUS 2 — U3ITYUCHUE MOXKET HaXOAUTHCS B PABHOBECUH C U3TYYarOIUM TeJIOM 3 — CIUIOIHON
cnekTp vactot; 4 — quckpeTHslil criekTp yacTot

O0®O

Bce—1,2,3u4
TONBKO 1,213
TOJILKO 2

TOJIbKO 1
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O

TOJNBKO 1 1 2

556 JInst mpou3BOIBLHON YaCTOTHI M TEMIIepaTypbl OTHOLICHHE JTydyencnyckarenbHoli criocoOHOCTH J11000T0

HEMPO3pavyHOro TeNa K ero moromarelibHo# crmocodHoctu oguaakoBo. 3to hopmynuposka:

3axoHa Kupxroda
BTOPOTO 3aKOHA OTPaKCHHS
MIEpBOTO 3aKOHA DUHIITEHHA

BTOpoOTO TocTyiaTta bopa

OO000@

3akoH HproToHa

557 Ort yero 3aBUCHT OTHOIIEHHE criekTpaabHON moromareabHol crnocodHocTH Tena k cnekrpansHon
U3JTy4aTelbHON CIIOCOOHOCTH MPH ONPENCIICHHBIX YCIOBHUSX.

OT npupobl TENA U TEMIIEPATYPbI
OT mpUpPOBI TENA U YACTOTHI

Her npaBunsHOTO OTBETA

Ot npupobl TENIA

@O0O00

ToJibKO OT YaCTOTHI U TEMIICPpATyphbl

558 kakoii popmyrnoit Beipaxkaercs 3akon cMmenienus Buna, onpenenstomuii xapakrep 3aBUCUMOCTH
M3ITy4aTeNIbHOM CIIOCOOHOCTH abCOFOTHO YEPHOTO TeJa OT YacToThI (V) u Temmeparypsi (T)?

C
559 kakoe uncnenHoe 3HaueHHEe UMeeT MOCTOsiHHOE G B 3akoHe Credana-bonbiiMana 115t MHTETpaIbHOM
sHepreTruyeckoil CBETUMOCTH a0COTIOTHO YEPHOTO Teja, koTopasi Beipaxaetcst popmyInoit

O

560 kak Hy>HO U3MEHUTH TEPMOANHAMHUYECKYIO TeMIIepaTypy aOCOIIOTHO YEPHOTO Tela, YTOObI €ro
MHTETpabHasl CIOCOOHOCTh CBETUMOCTH YMEHbLIWIACh B 16 pa3?

YmMensmmres B 4 pasa
YmensmuTes B 16 pas
yBenuuurcs B 16 pas

YMmensmuTcs B 2 paza

O@OO00

yBenMuuTcs B 4 paza

561 kakas ¢opmyna Beipaxkaet 3akon Credana-bonpimana?

O

562 Ecnu yBennuuTh B 8 pa3 aOCOMIOTHYIO TeMIIepaTypy a0COMIOTHO YepHOTOo Tena, kak m3meHnures
WHTETpajbHast CIOCOOHOCTh U3ITyYSHHS a0COIIOTHO YePHOTO Tena?

yBeIM4IHUTCS B § pas
yMenbiuTcs B 4096 pasza
YBEJMYHUTCS B 32 paza
YMEHBIIUTCS B 8 pa3

OO00®O

yMeHbIuTCs B 32 pasa

563

3 paza
4 paza
5 pas
6 pa3
2 paza

OO0®0O0

564 Yemy paBen koaddunment nonesnoro aeiictus (K.1m.) aOCOTOTHO YEPHOTO Teja MPU TeMIleparype
T=6000 k?

O 15%
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5%
7%
10%
13%

565 Ot yero 3aBUCHUT 3Ha4YeHHE Mokazarens k 11 HeaOCoMI0THO YepHOTo Tena?

OO000@

Ot npupOIBI TENA, TEMIIEPATy P, COCTOSHHS IOBEPXHOCTH
OT COCTOSTHHS IOBEPXHOCTH

OT TOMIMHBI TOBEPXHOCTH

Ot Temmeparypsl

Ot npuponsl Tena

566 Ckonrko Bart/cm? coctaBinsier sHepreTnyeckast cBeTUMOCTh aOCOIFOTHO YEPHOTO Tefa Mpu
temmeparype 4000 k?

@O000

91,34
4624
3500
7000
1461

567 kak nuameHuUTCS MHTETpalibHAsl CHOCOOHOCTD U3JTy4YeHHUsI aOCOIIOTHO YEPHOTO TeJla IPU YMEHbBILIEHUH €T0
aOCOJTIOTHOM Temmeparypsl B 2 pa3a?

OO0®O0

YBEJIMUYUTCS B 2 pasa
YMmensmurcs B 2 paza
Ymensmurcs B 16 pa3
yBeJIM4HTCs B 8 pas
Ymenbmutcs B 8 pas

568 Bo ckonbko pa3 u3MeHUTHCS CBETUMOCTh a0COIIOTHO YEPHOTO TeJa Mpu cMelieHnu crekTpa ot kpacHoit
rpanuipl (A=0,76) B cpeaHIO0 xenTo-3eNeHyto yacTh(A=0,58) npu Temmneparype 5000 k?

OO00®0O

1,20
1,16
1,17
125
1,18

569 Ckonrko momen cBeroBoro noroka coorseTcTByeT MomHoctu 1 BT MoHOXpomarndeckoro cBera
JnuHOM BoTHBI (A=0,5511) Hanbonee 4YyBCTBUTEIBHOTO 1)1 raza?

@O0O00

700 mm
500 m
550 mm
600
650

570 Ecnu mpu remneparype 6000 k makcumym criocoOHOCTH M3ITy4eHHST aOCOTIOTHO YEPHOTO Telia
COOTBETCTBYET BUIAMMOI 001acTH, TO MakCMMyMy JUIMHE BOJIHBI cOOTBeTCTBYET ckoibko Mukpon?

OO00®O

0,76
0,47
0,50
0,48
0,55
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571 CBeT ¢ MHTEHCUBHOCTHIO JO MajaeT nepneHIukyaspHO Ha OHOPOJHYIO IPO3PAYHYIO IIOBEPXHOCTh
cpensl ¢ TommuHoM L. kakas hoopmyna mokassiBaeT yMeHbIIIEHE HHTEHCUBHOCTH CBETA BBIIIEIIIETO U3
cpensl B pe3ynbrare nontonieHus (o -koadpuimmenTt nornomeHus, BBITOIHIETCS ycioBue o > 0)?

O

572 Ot 4ero 3aBUCUT UHTETpabHas SHepreTuueckas CBeTUMOCTh a0COFOTHO YEPHOTO Tesa?

Ot TeMneparypsl Tena

OT 4acTOTHI H3TyUEHUS

Ot monagy TOBEPXHOCTH TEJa
OT JUMTENBHOCTH U3y Y CHHS

OO000@

Ot npuposs! Tena

573 kak nzmeHuTcs uHTErpaIbHas YHEPreTHUeckast CBETUMOCTh a0COIIOTHO YEPHOTO TeJla MPH YMEHBIICHU!
aOCOJIIOTHOM TeMIepaTyphl €ro B 2 pasa?

Ymenpmurces B 16 pa3
Ymenbmutes B 2 pasza
YBemmuuTcs B 2 pasza
YmeHnbmuTCA B 8 pas

O000@

VYBemmuutcs B 8 pas

574 kak BeIUMCIISIETCSI HHTEHCUBHOCTH BBIIIEAIIETO CBETA, €CIIM HA TPO3PAUHYIO CpeAy TOMMIUHON d mamaer
iockuii cBeT ¢ HHTEHCUBHOCTRIO JO?

O

575 B pesynbrate U3MEHEHHS TeMIIEPaTyphl aOCOTIOTHO YepHOTO Tena MakcumyM criekTpaibHO# MIIOTHOCTH
cmemaercs u3 V1 B V2. kak usmenurcst sneprerudeckas cBeTUMOCTh B 3TOM citydae?

Ymensmmurcs B §1 pa3
Yeemmuutcs B 81 pas
YmensmutTes B 9 pas
VYBemmuuTcd B 3 pasza

O000@

Yeemmuutcs B 9 pas
576 B kakowm cnyuae Beimonnsercs 3akon Buna st abcomoTHO yepHOTo Tena?

IIpu Bcex yacToTax u TeMueparypax

IIpu ManbIX yacTOTax U BBICOKUX TEMIEpATypax
IIpu Bcex yacToTax M HU3KUX TEMIEpaTypax
IIpu Bcex 4acToTax U BEICOKMX TEMIIEpaTypax

@O000

[pu GoNBIIMX YacTOTaX M HU3KUX TEMIepaTypax

577 Tlpu kako# TemriepaType ajiMHa BOJHBI, COOTBETCTBYIOIIAs MakcuMymy u3inyueHus paBHa A = 1,443
Mkm?

4000 K
3000 K
1200 K
1600 K
2000 K

@O000

578 Ecnu aBa Tena ¢ onuHakoBbIMH pa3Mepamu npu oArHakoBo TemmnepaType MoromnaT pa3Hoe
konuuecTBO U3y4eHus, TO OHU U M3JIy4aroT B pa3HoM konudecte. kem Obl1 ycTaHOBIIEH 3TOT 3aKOH?

Bun
Kupxrod
Bomsuman
Credan

OO0®@O
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579 Slpkocths abCOMOTHO YEPHOTO TeJa C yBEIMUEHUEM TeMneparypsl pe3ko yBennuuBaercs. kak uamenurcs
ero sipkocts mpu Temmneparype 2000 k (equanna nsmepenust spkoctu cTuOmLT)?

1,981 ¢6
442 ¢c6
2,08 c6
2,338 ¢0
8,402 ¢c6

OO00M®O

580 Ha ckonbko yBennuuBaeTcs CBETUMOCTb a0COIIOTHO YepHOTo Tena rnpu temneparype 4000k?

O

581 kakoe u3 Hmxecnenyromux BeipaxkeHuil susiercst 3akonom Credana-bonbiimana muist saepre—~trueckoi
spkocTtu abcomtoTHo uepHoro Tena (b - aHepreTudeckas sspkocTh, COOTBETCTBYIOMIAS €AIUHUYHOMY
WHTEpBAIYy).

~
o

582 C yBenuyeHHEM TeMIIEpaTypbl CBETUMOCTb a0COIOTHO YepHOTo Tena pesko yBennunBaercs. Ckonbko

Bart cBetoBoro noroka nsmydaer ¢ kaxnoro kBagpatHoro caHTuMeTpa abCONIOTHO YEPHOE TEJIO IPU

temmeparype 6000 k?

7000 Bart
6500 Barr
7400 Bart
7399 Bart
7200 Bart

O@OO0O

583 kakoe BbIpaskeHue siBisieTcst OCHOBHOM (pyHkIinel TermnoBoro u3myyeHus?

O

584 Uto siBisieTcsl TEIUIOBBIM M3nydeHueM? [. DnekTpoMarHuTHOE M3TydeHHUe 32 CUET H3MEHEHUS
BHYTpPEHHEH SHEPIUU BELIECTBA MTPU O4eHb BbIcokux Temneparypax II. DnekrpomMaruutHoe U3nydeHue
BEIIECTBA 3a CYET BHYTPEHHEN HEpruu npu todoit remneparype I11. Dnekrpomarautnoe nznyuenue
BEIIIECTBA 3a CUET MexaHW4deckoil SHepruu npHu J000# TemMneparype

Iulll
ToJsko 111
TOoJIEKO 11
TOJIBKO |
T u 1T

OO0®O0

585 kakoit popmyinoii BeIYUCIIIETCS JUIMHA BOJIHBI COOTBETCTBYIOIIAS MakCHMaTbHOMY 3HAUYEHUIO
sHepreTnyeckoil CBETUMOCTH aOCOTIOTHO YEPHOTO Tea?

O

586 B kakom rony [lnank ycranoBui 3aBucumocts GyHKumu?

1905
1890
1893
1895
1900

@O000

587 kakas ¢hopmyna BeipakaeT 3akon Pames-/[xunca?

O

588 krto coznan teoputo potorddekra?
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dabpukaHT
CrosetoB
I'epn
IImank

@O0O00

OHHITEH
589 Uro takoe ¢oton?

CBETOBAs YacTUILlA
MOTOK HEUTPHUHO
IIOTOK HEUTPOHOB
IIOTOK IO3UTPOHOB

O000@

MOTOK DJICKTPOHOB
590 ITpu kakom cBete MOXKHO MPOSABIATH TUIeHKY?

rorybom
KpacHOM
HHpPaKpaCHOM
¢$uoneToBOM

O00®O

YIBTpauoIeTOBOM
591 Tlpunnmn nevictBus GOTOTEMEHTAa OCHOBAH HA SIBICHUH

(hoTOMOMUHE CLICHIUU
XHUMHYECKOTO JIeMCTBUS CBETa
TEPMOSJIEKTPOHHOM SMUCCUHN

¢dorospdexra

TEIUIOBOTO ABMKECHUS JJICKTPOHA

O@O00

592 kakas Benuunna onpenensercs BeipakenneM h/A (h — noctosianas [Tnanka, A - yimHa BoHBL)?

sHeprus GpoToHa
Macca (GoToHa
paboTa BbIXOAA
9acToTa

@O0O00

AMIYJBC (poTOHA

593 kak moxHO u3meHuTs kpachyto rpanuiyy ¢oro3ddekra gannoro Bemecrsa?

YMEHBIICHUEM YaCTOTHI TAAAaI0MICTO CBETA
HU3MCHUTDH HECJIb3s

YBCJIMYCHUEM YaCTOTHI IMaJarolero CBeTa
YBEJIIMYCHNUEM JJIMHBI BOJHBI ITaJar0MIETO CBETA

OO00®O

YBECIMYCHUEM NHTCHCUBHO CTH MAAAKOIIETO CBETA

594 kro Bnepssie Brickazain runore3y uciyckanus 3mekTpoMarHiTHOM SHEPTUH B BUJIE TIOPIIUHA —KBaHTOB?

CroneToB
DUHIITEeHH
[Tnank
T'epng
pesepdopa

OO0®O0

595 OTHOCUTEIFHOC U3MECHCHHE HHTCHCHBHOCTH CBETA B CJI0OC BC€IICCTBA HC 3aBUCHUT OT:

IIJIOTHOCTH BELIECTBA
IIPUPOJBI BELIECTBA;

@O0

HMHTEHCHBHO CTH IMaJA0IIET0 Ha BEIECTBO CBETA,

94/109



07.04.2017

TOJIIIUHBI CJIO;

OO

JJIMHBI BOJIHBI CBE€TA,
596 CoBokynmHOCTh 94acTOT (POTOHOB, H3TyIaEMbIX (ITOTIIOMIAEMBIX ) IAHHBIM BEIIIECTBOM, HA3bIBACTCSI:

MOIITHO CTh M3y YCHUS ;
ONTHYECKOH INIOTHOCTHIO BEIIECTBA;

M3y YaTeNIbHON CTI0COOHOCTHIO BEIIECTBA;
MTOTOK U3y UCHHUS,

ONTHYECKUM CIIEKTPOM BEILIECTRA;

@O0O00

597 kakoti 3akoH OnmMCBHIBA€T 3aBUCUMOCTD CTEIICHU TIOrmomeHus CBETa OT TOJIIHNHBI BCIJ_IeCTBa?

3aKkoH byrepa;
3aKk0oH Mamoca,;
3aKoH bprocrepa;
3axoH Ilya3eiina;

OO000@

3akoH HeroTOHA;

598 Vkaxwute enunauiy sHeprun GpoTtoHa

Jx
H
HwM

Jx.c
Ix/c

OO000@

599 Yro takoe dhortordpdekr?

B030yKJICHHE aTOMOB IO/ ICICTBUEM CBETA

repejaya Tera YacTULaMu

MIOMIOIICHHE 3JIEKTPOHOB BEIIECTBOM MO/ ACHCTBUEM CBETA
BBIPBIBAHHUE 3JICKTPOHOB U3 BEIIIECTBA IMOJ1 ICHCTBIEM CBETa

O@O00

BBUICT 3JICKTPOHOB M3 HAIrpC€ThIX TEJI
600 kakum npubopom n3mepsiercs cuia Gototoka

peocrarom
BaTTMETPOM
BOJIETMETPOM
OMMETPOM

@O0O00

aMIepMeTpomM
601 Ha kakom ¢usnueckom siBiieHr#r 0CHOBBIBaeTCs ororpadus?

W3y YeHUS

dorospdexrre

TepMO3J’I€KTpOHHOﬁ OMUCCHUHU
XUMHYECKOM JeHCTBUU CBETA

O@O00O

TeIuonepeaa4un
602 MuHMManbHas NOPLUHs SHEPIUH, U3Ty4aeMOM WM MOITIOIAEMON TEJIOM, Ha3bIBAETCS:

KBapKOM
aTOMOM
KBaHTOM
KOPITy CKYyJION
aupom

OO0®O0
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603 MakcumanbHas kunernueckast sHeprus poTo37eKTpOHOB TMHEHHO BO3PACTACT C .....

YMEHBIICHUEM 3aC€PIKNBAIOIICTO HATPSPKECHUA
YMEHBIICHUEM YaCTOTHI MAAAat0MICTO CBETA
YBCIIMYCHUEM YaCTOTHI NaAat0ICIo CBETa
YBCJIMYCHNEM MHTCHCUBHOCTHU MaJar0lICTO CBETa

OO0®O0

YMEHBIICHUEM UHTCHCUBHO CTHU MAJIAIOIIETO CBETA
604 MakcumansHoe kuneruaeckast sneprust ¢potosnekTpoHOB 3aBUCHT OT .....

MHTEHCUBHO CTH TIAIAIOIIEr0 M3ITydeHHUs
HAIMPSHKEHHE MEXKIY KaTOJIO0M K aHOJIOM
JHEPTETUIECKON OCBEIIEHHOCTH KaToa
(hoTOTOKA HACKILICHHE

@O0O00

YaCTOTHI NMaJaroniero CB€Ta

605 MakcumanbHoe yucio porosnekTpoHOB, BEIppIBaeMbIX U3 karona 3a enuHuIly BpeMenu (¢pororok
HACBIIIECHUS ) TIPSIMO TPOTIOPIIUOHATBHO. ..

WHTEHCHBHO CTH MAAAOIIETO U3TyUEeHUS
HaIpsKEHUIO MEXY KaTOJIOM M aHOJ0M
HEeT NPaBUJIbHOTO OTBETA

YaCTOTC NMagar0lICro u3Iy4cHus

O000@

AJIMHC BOJIHBI MMaAar0MIETro U3y YCHHUA

606 MakcumanbHoe yucio porosnekTpoHOB, BEIppIBaeMbIX U3 karoaa 3a enuHuIly BpeMenu (¢pororok
HACBHIIIECHUS ) TIPSIMO TPOTIOPIIUOHAIBHO. ..

HET NPaBUJIBLHOTO OTBETA

HaIpsKEHUIO MEXY KaTOJIOM M aHOJ0M
WHTEHCUBHOCTH Ma1aI0IET0 U3y YeHUS
JUTMHE BOJIHBI MAIAI0IIETO U3JTyYEHUS

OO0®0O0

YacTOTEC NMagaromicro u3y4YCHus

607 Yacrora cBeTa ma/laloiero Ha MOBepXHOCTh MeTaia B 3 pa3a Oomnbiie kpacHoil rpanuts! potosddekra.
kak m3menntcst makcumanbHas kuneruaeckast sneprust poroaddekra, ecnm gacToTy cBETa YBETUYUTH B 2
paza?

He n3menurces
VYBemuutcs B 2,5 pasza
YBEIUYUTCS B 3 pasa
VBemuuuTcs B 2 pasa

OO00®0O

yBeIMYHUTCS B 4 paza

608 Bo Bpemst poroaddekra, B kakux ciryqasx makcumanpHOe 3HaUeHHE KMHETHYECKOW SHEPTHUH MOKET
ObITH HAMOOIBIINM?

[Ipu HaumeHsb1IeH YHepTHM HOTOHA U HAUOOJIbIIEH paboTe BEIXOAA
Tompko pu HaubombIIe YHEPTUHN HOTOHA

Tonbko TIpH HaUMEHBINEH paboTe BEIXOAA

TousbKo mpu 00JIBIIONH paboTe BEIXOAA

@O0O000

Ipu Haubonsmeil sHepruu HoTOHA M HAUMEHbIIEH paboTe BHIX01a

609 MakcumanbHast kunetnueckast sHEpTUs OTOPBaBIIMXCS OT MeTa/lta (oTo31ekTPOHOB BO BpeMst
BHemHero poroaddekTa, 3aBUCHT:

O

OT HHTEHCUBHOCTH CBETA U PabOThI BEIXOAA
@ OT 4acTOTHI CBEeTa U pabOTHI BBIXOIA

O ToJbKO OT MHTEHCHBHOCTH CBETa
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I\ OJIBKO OT 4aCTOTHI CBE€TAa

O OT 4acTOTHI U MHTEHCUBHOCTHU CBETa

610 ®oToH ¢ ATMHOW BOJHEI 5 TTM paccenBaeTcs o yriioM 90 rpaaycoB oT cBOOOIHOTO AekTpoHa,
MIEPBOHAYAIIFHO HAXOISIIETrOCs B cOCTOsTHUM TTokosi. HaliTi [uinHy BOJTHBI pacceuBaromerocs potoHa
A=2,4nMm

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

3,6 M

OO0®0O0O

611 ®dorordpdekt 3akmrouaercs B...

noJiIpyu3allvii CBETAa,
paccesHnu JIMHHOBOJIHOBOTO PEHTICHOBCKOTO U3y YCHUSA 0e3 u3MeHe-
CBCUYCHUH psAda BEIICCTB IO l[efICTBHCM PCHTICHOBCKOTI'O U3JTy4YCHHUA |

NMOMIOMICHUH PEHTTCHOBCKOTO M3JIy4YCHHA aTOMOM, B pE€3YyJIbTaTC 4€T0

O@O00

paccessHuU pEHTTCHOBCKOTO U3TYYCHUS C UBSMCHCHUEM JJIMHBI BOJIHBI;
612 Ykaxwure popmynuposky 3akona Crokca:

IpH YBEJIMYCHUHN KBAHTOBOTIO BbIXOAa IIOMUHCCIICHIIUIO CIICKTP €€
KBAaHTHOM BBIXO JIIOMUHCCUCHIIMN HC 3aBUCHUT OT CIICKTpPa BO36y)KZ[€HI/IH;
CHEKTP JIOMUHCCIICHIINU COBIIAAA€T CO CIEKTPOM BO36y)K,HeHI/I51

CHIEKTP JIIOMUHCCIICHIINNU CABUHYT B CTOPOHY JJIMHHBIX BOJIH OTHO-

O@OO00

CIICKTP JJIOMUHECICHIIMN CABUHYT B CTOPOHY KOPOTKHUX BOJIH OTHO-
613 kpacnas rpanuna gotosddekra — 370 ...

MaKcHMaJbHasl 4acTOTa M3IydeHUs], P KOTOpOi eme HabmomaeTcs: poTodddexr
MUHHMMAaJIbHAsl HHTEHCUBHOCTH CBETA, BBI3bIBatOIAs POTOIPDEeKT

MHHHMaIbHast IJIMHA BOJIHBI, IPU KOTOPO# Habmonaercs hotospdexr
MHHUMaJbHas 9acTOTa U3TydeHHs, IPU KOTopoil eme HabmonaeTcs GoTodhdexT

O@O00

HET MPaBUJIBHOTO OTBETA
614 Bribepute npaBmibHY0 hopmynupoBky 3akona dororddekra:

HET MPaBUJILHOTO OTBETA

YHCJIO ¢)OTO3J’IGKTp0HOB, BBIPBIBAEMBIX CBETOM 3a 1 C, IPSAMO MPOMOPINOHATIBHO SHEPTUN MATAOIIETO U3y YCHUA
YucJjio (bOTOBJ'ICKTpOHOB, BBIPBIBACMbBIX CBCTOM 3a 1 C, O6paTHO NpONMOPHHUOHAIBHO HHTCHCUBHOCTH CBCTA

Yucno (bOTOSJ'ICKTpOHOB, BBIPBIBA€EMBIX CBETOM M3 KaTo/Ja, IIPOIOPIUUOHAJIbHO HHTCHCUBHOCTHU CBETA

@O0O00

YHCJIO ¢)OT03HGKTp0HOB, BBIPBIBAEMBIX CBETOM M3 KaTO4a 3a 1 C, IPsIMO MPONOPHNOHATIBHO HHTCHCUBHOCTH CBETA

615 kak BeIpakaercst popmyna DifHinTelHa Ut BHeNIHETo GoTtodddekra?

O

616 kakum dynnameHTanbHbIM 3akOHOM BeIpakaeTcs Gopmyna DiiHmTerHa 11 Gporodddekra?

CoxpaHeHHe MacChl
CoxpaHeHue YHEPTUN
CoxpaHeHre MOMEHTA UMITYJIbCa
CoxpaHeHHe UMITyJIbCca

OO00®O

CoxpaHeHHe IeKTpHIECKUe 3apsiaa

617 Bo ckonbko pa3 uaMeHHTCS AyTMHA paccenBaronieiics moxa yrioM 6 = 90° BOIHBI, eciii yBETUYNUTh
4acTOTY EPBOHAYAIBHO MaJJAI0IIETo JIyya BO BpeMs komnroHoBckoro paccesHus peHTreHoBckux gydei ot
cBOOOIHBIX 3MeKTpOHOB B 2 paza?
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yBeIMYUTCS B 4 pasa
YmensmutTces B 4 pasa
YMEHBIIUTCS B 2 pa3a
He n3menurcs

O@O00

VYBemmuuTcs B 2 pasa

618 kakoe 13 HIXKecnenyOIMUX MHEHHI IPABUIBHO, €CIIM SHEprHst (HOTOHA Oosblie, YeM padoTa BBIX0O/a
anekrpona?

PaGota BbIX0Ja BIIEKTPOHA BCErna JODKHA OBITH O0JIbIIe, YeM 9HEPTHUs (POTOHA
Oueprust (OTOHA HE MOKET OBITH PAaBHBIM PabOTE BBIXO/A

He mpoucxoaut siBnenne Gotodrpdexra

Ipoucxonur sienerne poTodhdexra u MEKTPOH yAAIIETCS OT IOBEPXHOCTH METalIa

O@O00

Ipoucxoaur siBnenue potod3ddexra, HO ANEKTPOH HE IMOKUAACT MIOBEPXHOCTh METallIa

619 kakoe u3 HmxeykazaHHBIX TPENONOKEHHUI BEPHO, €CIIM SHEPTUs (POTOHA MEHbIIIE paboThI BHIXOJA
anektpona?

Pabota BbIX0/1a Beerna q0JbKHA ObITH O0JIbIIE dHEPTHH (GOTOHA
Oueprust GOTOHA HE MOXKET OBITh paBHOM paboTe BbIX0Ja

SBnenne poTosrdheKra MPOUCXOANUT U MEKTPOH YAAIAETCSA OT MeTalla
SBnenne poTodpdekra He TPOUCXOTUT

O@O00

Ssnenue hotordhdexra npOUCXOIUT, HO INEKTPOH HEe MOKUAAET MOBEPXHOCTh MeTalIa
620 kakue gactuiel BeuteTaroT u3 karoma Bo Bpems horoaddekra?

Iosurponst
OrpHLaTenbHO 3apsHKEHHbBIE HOHBI
[Tos10XXUTEIBHO 3apsKEHHBIE HOHBI

DIIEKTPOHBL

O®@O00

IIpoToHs!

621 kpacHas rpaHuIa s onpeaeieHHoro Metamia A = 564uM. Ilox nefictBuem kakux mauH BOJTH
NPOUCXOIUT siBieHus porodppekra?

650 M
576 am
600 M
540 am
550 am

O@O00

622 Ort uero 3aBucut kpacHas rpanuia ¢porospdekra?

OT MakcHUMaJIbHOM CKOPOCTU (POTOIEKTPOHOB
OT UHTEHCUBHOCTH T1aIAI0IIETO CBETA

OT HanpspKeHUs JaHHOTO KaToAy U aHOIY

Ot Marepuana karona

O@OO00O

OT 4yacTOTHI NaJAOIIEro CBETa
623 Or uero 3aBucut kpacnas rpanuna ¢orospdekra mis 3agannoro merana?

OT MakCHMaJIbHOH CKOPOCTH BHIPBAHHBIX JICKTPOHOB
OT Hepruy Najarouiero cBeTa

OT nMHBI BOJIHBI TTAJJAIOIIETO CBETA

INocrostHHAs BemYnHA

O@O00

OT UHTEHCUBHOCTHU nagaruero CBE€ra

624 Ha pucynke npencrasiieH rpaduk 3aBUCUMOCTH SHEPTUHU CBETA B BUAUMOM 00JIaCTH OT 4acToThl. kakas
touka cooTBeTcTBYeT kpacHomy cBety?
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O@O00

625 kakoe 13 HHXKeTIepEUHUCIICHHBIX SIBICHUH 00BsICHAET KBaHTOBYIO IpUpOay cBeTa?

JHCTIepCust
IupaKus
uHTEphepeHIHs
Dddexr Komnrona

O@OO00

TOJSIPU3AIIHS

626 ITpu ocBemnieHNH MeTaUIMYeCcKoOl TIACTUHBI MOHOXPOMATUYECKUM CBETOM € 4aCTOTOM a MPOUCXOAUT
doroappekt. Makcumanbaas kuneruueckast sHeprust ocBoOoXk1aeMbIX 1ekTpoHOB paBHa 2 3B. [Ipu
OCBEIIICHUH ITOH TIACTUHBI MOHOXpOMaTH4IecknM cBETOM ¢ "acToToi 2a 3HaueHNe MakCcUMaTbHON
kunetndeckas snepruu ¢potosnekrpoHor Oynet

1,6 3B

6oubiie 2 3B MenbIne 4 5B
4B

15B

Ooubiie 4 3B

@O0O00

627 kak MoxHO yBenmuuTh crity Toka HaceIeHust mpu Gporodddekre?

YBCJIIMYCHUCM JJIMHBI BOJIHBI ITa/JalOIICTO CBETA
YMEHBIICHUEM YaCTOTHI MMaJaroleTo CBETa
YMEHBIICHUEM UHTCHCUBHO CTU MAJAOIIIETO CBETA
YBCIIMYCHUEM HHTCHCUBHOCTH IMIaJaOIICTO CBETA

O@OO00

YMCHBIICHHUEM JJIMHBI BOJIHBI MMaal0MICro CBETa
628 kro ycranosun 3akonsl potorddekra?

dabpukaHT
[Imanx
CroneroB
I'epn
DUHMTEHH

OO0®0O0

629 kak moxHO yBenmnuuTh MakcumanbHyt0 kuHeTrndeckytro sHepruto GoTosnekrpoHoB?

VBemueHneM IOTOKa MaJaroIiero cBeTa
YMEHBUIICHUEM HHTCHCUBHO CTU MATAIOIIETO CBETA
YBeJIMUeHUEeM UHTEHCUBHOCTH MaJat0IIero CBeTa
VYBemueHneM 4acTOTHI MaJal0Iero cCBeTa

O@OO00O

VBemmuennem JJIMHBI BOJIHBI ITAJAa0OICTO CBETA

630 kakas envHuMIIa 4aCTOTHI U3JIy4YEHUS CBETA SBJsIETCS OCHOBHOM B CI?

1 pan
1M

YOO

lc

|\
O pan/c

631 HeszapspkeHHas M30IMPOBaHHAS OT APYTHX TNl MeTammndeckas rracTuHa ocBemaercs
yasTpaduoneToBbiM cBeToM. 3apsa kakoro 3naka Oyner uMmeTs 3Ta TuiacTuHa B pesyiasrare porodddekra?
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3HAK 3aps/a 3aBUCUT OT MOILITHOCTHU OCBEILEHHs
IIJJATUHA OCTAHETCs HEUTpaJbHOU
OTpHULIATENHHBIN

MOJIOKUTEIBLHBIH

O@O00

3HaK 3apsaa 3aBUCUT OT BpECMCHH O CBCIICHUA

632 Dnekrpockon coeaunen ¢ nuHkoBo# mimacTUHKOM U 3apspkeH, OTpuLaTeNbHbl 3apsaoM. [1pu ocsenennn
TUTACTHHBI YIBTpadroneToBeM cBeToM arekTpockon paspspkaercs. C yMEHBIIEHHEM YacTOTHI CBETA TPH
HEM3MEHHOW MOIITHOCTHU CBETOBOTO rmoToka MmakcumanbHas kuHeTnaeckast s3HEprusi 0CBOOOKTaeMBIX
3nekTpoHOB

CHavaJila yBCIMINUBACTCH, 3aTEM YMCHBIIACTCA
YBCIIMYNUBACTCA

YMCHBIIACTCA

HC U3MCHACTCA

OO0®0O0

CHavYaJla YMCHbIIACTCH, 3aTEM YBCIIMUNBACTCA

633 Mexnay ¢gorokaromom u aHOTaM paccTOsTHUE S U TIPOJIokKeHa Takasi pa3HOCTh TOTEHIIMAJIOB, YTO
HaunOonee ObicTpbie poTodrnekTpoHBI MOTYT MposeTeTs Toibko nonoBuHy S. kakoe paccrosiHue oHu
MIPOJICTSIT, €CIIA PACCTOSHUE MEXTY IeKTpOgaMu YMEHBIIUTCS BBOE MM TOM K€ Pa3HOCTH IMOTEHINAJIOB.

HEI0CTAaTOYHO JTaHHBIX UL OTBETA.
S/4

S

S/2

S/6

OO00M®O

634 Omnpenenuts nopsiok 3aBUCUMOCTH a) TOHA HAachleHUs U 0) uncia porosrnekTpoHoB, mokuaaromumx
karon B enunuiyy Bpemenu npu Gotosddekre ot snepreruueckoit ocseniennocTu karoaa.

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

OO0®O0

635 Yro takoe kpacnas rpanuna ¢porospgpekra?

MaKCHUMaJbHBIN UMITYJIEC (POTOIIEKTPOHA

CKOPOCTB IIPH KOTOPOH MpeKpamnaercs GoToToK

SHEPTHs IPU KOTOPOH NpeKkparaeTcst JoToTox

MHHUMAaJbHas 9acTOTa, IPU KOTOPOit mossiseTcs poTo3(hdexr

O@O00O

MaKCHMaJbHasl KHHETUYIECKas SJHEPTHS (POTODIIEKTPOHA
636 Ykaxute eqHUITY 4aCTOTHI ()OTOHA

Bt
I'm
M
Jx
I'n

@O0O000

637 Uto npuHMMaeTcs 3a eAuHuIy sHeprun ksanrta B C1?

1 ™ JIx
13B
1 Ix
1 kBt [g
lalwMm

OO0®O0
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638 dotoanekrpuueckuii addekt 6611 oTkphIT B 1887 roay (kem?) u B 1888-1890 romax skcrnepumMeHTanbHO
uccnenoBad (...). Haubonee nonnoe uccnenosanue sisnenust Gpororddekra 651510 BeimoaHeHO (....) B 1900 .
BcraBbre ¢ npormynieHHbIe MecTa (aMHITNH YYEeHHBIX

A.Croneros, I'T'epu, A.DiHIITEH
I'T'epu, A.Ctoneros, ®. [lenapa
ADiamrreits, IT'epn, A.CtoneTos
I'T'epu, A.Ctoneros, M.ITnank

OO0®O

639 Ilpu yBeTMYEHUH YaCTOTHI AJAIOIIETO CBETa HA TOBEPXHOCTh ONPEEIEHHOIO MeTasuia B 3 pas3a
makcumaneHas ckopocts GoToanekTpoHoB yBenuuuBaercs B 2 pasa. [1o kakomy BelpaskeHHio onpeaensiercs
pabota BeIxoza 3nekTpoHa U3 JaHHOTO MeTaa?

O

640 kakoe 13 HIKETIEPEUUCIICHHBIX 3HAYCHUI YaCTOTHI UCIIONB3yeTCs 1711 BosHukHOBeHus Goroaddekra?

O

641

15 am
20 HM
30 am
10 am
40 M

OO0®0O0

642 Ha noBepxHoctb MeTaiuia ¢ kpacnoii rpanuneit porodpdekra S00 am magaer cet ¢ anuHOM BoHb 400
HM. Uemy paBHO oTHOIIeHHE MakcumanbHol kuneTnaeckou sneprun porosnekrponos k snepruu ¢porona?

1

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

OO0®O0

643 Uro Ha3piBaeTcs BHEIIHUM GoToddpdekTom?

IMouepHeHue GOTOTUIACTUHKH O] TSHCTBAEM CBETa

Bo3HHKHOBEHUE 3./1.C. HA KOHTAKTE ABYX IOJYIPOBOAHUKOB, MIIK MOJYTIPO-BOJAHMUKA U METaJlIa MO/ ACHCTBUEM CBETa
Monuzanus ra3os o1 JeHCTBUEM CBETa

M3meHeHne npoBOAMMOCTH BeUIeCTBa M0J1 JIeHCTBUEM CBETa

Brixoa 51eKTpOHOB B BaKyyM IO/ ICHCTBUEM CBETA

@O0O00

644 Ha ckonbko npouenTtoB ckopocts kpacHoro cera (A = 7000uM, n = 1,6) Gombiue ynbTpaduoIeTOBOTO
ceta (A = 7000uM, n = 2) B kakoii-nmubo cpeme?

60%
25%
5%

50%
40%

OO000@

645 kakoe siBnenue o0bsicHsieTcst BOTHOBOM u kopmyckymsipHoit mpupomoii cseta?

JIaBIIEHUE CBETA

dorospdexr

HHTEphepeHIUs
JUCTICP CHSI

OO000@

a¢dpexr Komnrona
646 Ha ocnoBe kakoro siBnenus padoraet BakyyMmHbIN (hOTOIIEMEHT?
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SIBNeHus BEHTHILHOTO GoTodhdekTa
POTOXUMHUUECKOH peakuu
SIBnenus HOTOIFOMUHECIICHIINA
SIBnenus BHemHeTO (hoTodhdhekra

O@O00

SIBnenus BHyTpeHHero Gorolrdderra
647 kakue ¢pynnameHTanbHble 3aKOHBI BBITOTHSIOTCS MTpH koMnToHOBCkOM paccessHumn?

CoxpaHeHHe UMITyJIbca 1 MOMEHTA UMITYJIbCa
CoxpaHeHHE NEKTPUUYECKOTO 3apsiia
CoxpaHeHHe YHepPTUH U MaCChI

CoxpaHeHHEe UMIyJIbCa U SHEPTUH

O@OO00

CoxpaHeHue UMIyJIbca U MacChl

648 kakoit popmyrnoii BelpaskaeTcs n3MeHeHue ATUHBI BONIHBI Tpu komnroHoBckoM paccestHuu poToHa OT
gactuibl Mmaccoit m? (h — mocrosinnas [Tnanka, ¢ — ckopocTs pacnpocrpanenus csera B Bakyyme, 0- yroms

paccestHUS OTOHA)

)

)
649 kakue siBeHUS MOATBEPKAAIOT KBAaHTOBBIE CBOMCTBA CBETA?

DoTorddext, peHTTeHOBCKOE N3MyYeHue, dddext Komnrona
Pentrenosckoe mnydenne, d¢pdexr Komnrona, momstpusamms
JaBnenue ceta, nossipusanys, 3gpdexr Komnrona
Judpaxuust, nHTepdepeHuns, noaipusarms

OO000@

DoTorddext, udppakuus, HHTEP PepeHIH

650 Ot uero 3aBucuT kunerndeckas sHeprus snekTpoHa npu BbeIxoze U3 MeTajuia Bo Bpemst poroaddekra?

OT 3HauCHMsI TOKA HACKIIECHUS

Ot Temmeparypsl MeTalla

OT 4acTOTHI NAJAIOIIEr0 CBETA

OT KOJIMYeCcTBa BBUICTABIINX JJIEKTPOHOB
OT UHTEHCUBHOCTH NAJAIOIIETO CBETA

OO0®O0

651 Mexny kakumu puznueckumu siBieHusMu co3maercs CBs3b nmpu Gporodddekre?

MeXIy 3NeKTPUIEeCKAMH H OTITHYE CKAMHI

doTosrddexT He co3MaeT HUKAKOH CBS3U MEXIY SBICHUSIMA
Mexny 3JeKTpUYeCKUMHU U MArHUTHBIMU

Mexny dNeKTpHYECKUMHU U aTOMHBIMH

O000@

MC)K)Iy MAarouTHBIMHU U SJICKTPUICCKUMHU

652
500 am

650 M
350 am
300 am
400 M

OO00®0O

653 kakoe n3 HHKETIpUBEICHHBIX SBICHUH 00BSICHIETCS BOJTHOBOM U KBaHTOBOI Teopueli cBeta?

BrinyxaeHHoe u3nydeHue
JlaBnenue cBeta
doTorddekr

Dddexr Kommnrona

OO00M®O

PenTreHoBckoe H3JIY4YCHHE
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654 Ha pucynke nan rpaduk 3aBuCMMOCTH SHEPTUH OT JJIMHBI BOJIHBI 1711 BUIUMOM obnacTu ciiekrpa. kakas
Touka cooTBeTcTBYeT kpacHOoMy 1BeTy?

OO00®0O

655 Ha ocemennu karona Bakyymuoro ¢oroanementa morokom Monoxpomarndeckoro cBeTa mpoUCXOIUT
ocBoboxeHue poroanekrponos. kak uzmenurcs konnuectso GpoTornekTpoHOB, BEIPHIBAEMBIX CBETOM 3a 1 C
, €CJIM MHTEHCUBHOCTh CBETA YBEIMUUTCS B 4 pa3a?

yBeIMYHUTCS B 4 pasa
yBenuuurcs B 16 pasza
yMEHBIINUTCS B 4 pasa
HE NU3MEHUTCS

O000@

YBEIIMYUTCS B 2 paza

656 Ipu ocBemennu karoga BakyymHoro gotosnemenTa notokoMm MoHOXpomarrueckoro cBera mpoucxXoauT
ocBoboxxaenne poroanekrponon. kak uzamennrcs makcumansaas kunernueckast sueprust GoToHoB pu
yBEJIMYEHUU UHTEHCUBHOCTH CBETa B 2 paza?

YBEIIMYUTCS B 2 paza
YMEHBIIUTCS MEHee 4eM B 2 pasza
HE U3MEHUTCS

YMEHBIOUTCS B 2 pasa

OO0®O0

yBEIIMYUTCSI MEHEe 4eM B 2 pasa

657 kakue u3 mepeuncieHHBIX HIKE SIBICHU MOTyYMIIN BIIepBble 00bsICHEHHE HAa OCHOBE KBaHTOBOM
Teopuu cBeta: 1-unrepdepenuus; 2-gudpakimms;3-pororpdekt;4-nonspusanus?

3u4d
1,2,4
TOJIBKO 3
TOJBKO |

OO0®O0

TOJNBKO 1 1 2

658 HesapsiokeHHas H30IMpPOBaHHAs OT APYTUX Tell MeTauindyeckas miuacTrHa ocBeIaeTcs
yabTpaduoneToBbiM cBeToM .3apsia kakoro 3Haka Oyzmet nMeTs 3Ta macTuHa B pesyibsrare Gporodddekra?

HET NMPaBUJIBHOTO OTBETOB
OTpHULIATEIbHBIN
TTOJIOKUTEIBHBIN
IJIACTHHA OCTAETCsI HEUTPpaJIbHO M

OO0®O0

3HAK 3apsia MOXKET OBITh Pa3IUYHBIM

659 Ilpu ocBeniennn karona BakyymHoro gorosnemMenTa morokom MoHoxpoMaruueckoro cBeTa IpoOUCXOIUT
ocBoOoxkaeHue poroanekrponos. kak n3mennurca makcumanenas kunernueckas sneprust porosnekTpoHoB
NPY YBEJTHMUYCHUH YacTOTHI CBETa B 2 pa3a?

YBEJMYHTCS B 2 paza
YMEHBIIUTCS MEHEE UeM B 2 pasa
HE U3MCHUTCS

YBEJMUYUTCS MEHEE YeM B 2 pasa

OO000@

YMEHBIIUTCS B 2 pa3a

660 B skcniepumenTte 0OHapyX€HO, YTO TIPH OY€HB BHICOKOW HHTEHCUBHOCTH O0TyUEHUS
dbotoanekrpuueckuit a¢dekT nporcxoaut u npu yactorax (HOTOHOB HIKE KpacHo# rpanuibl hotodddekra.
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Yem MoxkeT 00bsCHATHCS 3TOT dpdekt?

OT10 ommbKa HKCIIEPUMEHTA
ATOMBI MOTYT MOTIIONIATh OJTHOBPEMEHHO J1Ba MM O0Jiee POTOHOB
Bo3moskeH TyHHEIBHBIN 3P deKT

HpI/I BBICOKHMX MHTCHCHUBHO CTAX O6J'Iy‘{€HI/I)I BO3MOJKHBI HAPYIICHHSA 3aKOHA COXPAaHCHUS DHEPTUN

OO00®O

to CJIICACTBUC COOTHOIICHUA HeOHpeﬂeﬂeHHOCTeﬁ
661 B kakom nmpubope cBetoBas sHeprus npespamiaetcs B anekrpudeckyro snepruro?

B CIIEKTPOCKOTIE

B TPaH3UCTOPE

B BaKyyMHOM JAHOJE

B ITOJIyTPOBOTHUKOBOM JTHOJIE

@O0O00

B (OTODIIEMEHTE
662 kakoii ciektpanbHoii cepun coorBeTcTByeT nepexon E6 —E3 anekrpona B aroMmHOM Bozopone?

BpokeT;
Ipyuna
banmsmep;
Mamen
Jlaiiman;

O@O00

663 kak PacCIIpeaCICHbI ITOJOXUTCIbHBIC 1 OTPULATCIIBHBIC 3apsA/bl B aTOME 110 MOACIIN Tomcona?

C

Bce nonoskutenbHble 3apsabl aT0Ma paclpeeleHbl BHY TPH 1Iapa ¢ OJAMHAKOBOH IIJIOTHOCTBIO, JIEKTPOHBI JKE
COBEpUIAOT KoJieOaTeNbHbIE IBUKEHHS BOKPYT CBOUX MOJIOKEHUH paBHOBECHUS;

IonoxurenbHbIe 3apsbl B IEHTPE 1Iapa, OTPULIATENbHBIE 3aPs/ibl )K€ BOKPYT HEIO;

OtpuuaresbHble 3apsAabl B LEHTPE LIapa, MO0JI0KUTEIbHBIE 3apsAbl )K€ BOKPYT HETO;

OtpunarespHble U MOJIOKUTENBHBIE 3apsAbI B IEHTPE I1apa, B 0O4€Hb MaJIEHbKOM 00beMe

IonoxuTenpHbIE 3apsabl ATOMA HAXOAATCS B IIEHTpe poMOa (Te mepeceKaroTcs UaroHalt), OTpHLATeIbHbIE
3aps/bl K€ PacCIpeesICHBl B y3JI0BbIX TOUKAX.

OO0

664 kakum ypaBHeHHEM ompeenseTcs JUIMHA BOJIHBI Morion@aemMoro gporona?

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

@O0O00

665 kak meHsieTCs SHEPTHs aToMa MpU U3ITydeHUHN ?

CrepBa yMeHbBIIIaeTCs, 3aT€M YBEIUIUBACTCS
VYBenmauBaeTcs;

‘VMmeHblaercs;

Mensercs;

OO0®0O0

Pagen nymo;

666 Ctpoenne kakoro atroma 00wsicusieT Teopust bopa?

O000@
w

667 kakoii U3 3THX OIBITOB SABISETCS A0COIIOTHBIM J10Ka3aTeIbCTBOM OCHOBHBIX WU TEOPUU CTPOCHHUS
aroma bopa? 1. OnsiT J{3BUCcoHa-/[)xepmepa;ll. Onbitr @panka-T'epua; 11I. Oneir Pesepdopna;IV. Onbir
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Jlays; V. Onbitr ®penens

II
A%
I
v
i

OO000@

668 kakoii Buj ciekTpoB xapakTepeH BemecTBaM B aTOMapHOM BHJI€ B ra30BoM cocTossHuu? 1. JImHeyarobrit
cnektp;Il. Crmomnoi criekTp;II1. TTomocatsriii ciektp

II

I

II, 1IT
L1II
i

OO00®O

669 Ilo kakum opbutam 31ekTpOHBI MOTYT IBUTATHCS B aTOMe?

OJIM3KUM K SIpY.
Ilo moOBIM;
TombKO 0 AIHMITHYECKUM;

ToJIbKO 1O KPYTOBBIM;

@O0O000

COOTBCTCTBYOIIIHMM KBAaHTOBBIM 3HAYCHUAM KOJIMYCCTBA JBUKCHUS,
670 Yro BeIpaxkaeT AX B mpuHIMIIE HeonpeaeneHocTH [eitzenbepra?

CpenHioro JuHY mpobera.

JmHy npoiiAEHHOTO My TH;

3HaueHHe KOOPAWHATHI YaCTHIIHI,
PaccrosiHME MeX Ty OpOHTaMH B aTOME;

@O000

HeOHpeJIeJ'IeHHOCTB B 3HAYCHHUHU KOOPAUHAT 4aCTHULIbI;

671 kakoit popmynoii onpenensiercs o6o6menHas popmyna bansmepa ans cnektpos atoma Bogopoaa?

O

672 kakue yacTuib! y1oBIeTBOPSIOT NpuHIMITy [laynn?

Yacruisl, HeyJOBIETBOpAOLUe cTaTucTuKy depmu-Jupaka.
YacTuisl HEUMEIOIIHE CIINHA;

YacTHIIBI C LEJIBIM CITHHOM;

UYacTuisl, y10BIETBOPSIOIIKE CTATUCTUKY bo3e-DiHIITelHa;

@O0O000

YacTumsl ¢ MOJIY ICJIOBBIM CIITMHOM;

673 kakwue 3HaueHHs MOTy4YaeT MarHUTHOE KBAHTOBOE YMCIIO TPH 3a/IaHHOM 3HAYCHUN OPOUTAIBHOTO
kBsanrToBoro uucia ?

~

)
674 kak numercs makcumanbHO€e yucio 31ekTpoHOB Z(n), onpenensemoe Tosibko raBHbIM KBaHTOBBIM
YKCIJIOM N?

C

675 Ckonbko snekTpoHoB umeercs B arome, eciu anekrponnsie cinou K u L, ypoBeHb 3S HOIHOCTHIO
3acelieHbl, a ypoBeHb 3P 3acelieH Ha MOIOBHHY

12
18
16
17
15

@O0O00
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676 Vcnonw3ys npunnun [laymu, HaiiauTe MmakcuManbHOe 9UCIO A5IeKTPOHOB B pa3pelIeHHBIX COCTOSHUAX
aroma ¢ 3aJaHHBIM 3HaY€HHEM N ITIaBHOTO KBAaHTOBOTO YHCIIA.

C

677 Ckonrko Oyner MakcumanbHOE YUCIIO 3JIEeKTPOHOB B KBAHTOBOM COCTOSIHUY TIpU n=57

50
40
10
20
30

OO000@

678 Ilo kakoit popmyse BbIUnCIIETCS MOMEHT UMIyJbca B kBanToBOI MexaHuke?

O

679 Pannoak TMBHOCTHIO HA3BIBAETCH. . .

CaMOTIPOM3BOJILHOE ITPEBPAICHHE SJIEpP C UCITy CKaHUEM 0-4acTHUll ;
BHYTpHsIEPHOE NTPEBpalleHHe HEHTPOHA U TPOTOHA ;
CIOHTaHHOE JIeTICHHE S/ep ;

CaMOHpOI/BBOJTBHBIﬁ pacmang HCyCTOﬁ‘-IPIBBIX AACP C UCITY CKAHUEM

O@O00

OpeBpaliCHUC 3JICMCHTApPHBIX YaCTHII;

680 Bripaszute A ¢ mepuogom nonypacnaia T.

O

681

3apsn saapa

Uucio npoTOHOB
[lopsakoBsIii HOMEp aTOMa;
Hucno 31eKTpoHOB

@O000

Uucno HeHTPOHOB
682 Yro takoe Gera-uzmydenue?

TIOTOK 3JICKTPOHOB

TIOTOK KBAHTOB JJICKTPOMArHMTHOTO U3JTY4YCHUS, UCITY CKAEMBIX TP TOPMOKCHUN 6I)ICTpI)IX OJICKTPOHOB B BEIIECCTBC
IMOTOK IPOTOHOB

TMOTOK AAC€Pp aTOMOB IeJis

O000@

TIOTOK KBAHTOB JJICKTPOMArHUTHOTO U3JTYYCHUS, UCITY CKAEMbBIX aTOMHBIMHU APpaMU
683 kakoe u3 uznydyenuii orHocutcs k paanoakTuBHbIM?

Y— U3y YCHHE;

BUJIMMBIH CBET;

TETUIOBOE U3ITyYCHHUE ;
PEHTTEHOBCKOE U3ITyYEeHHE;

OO000@

yIbTpadUoIeTOBOE U3y YEHHE,
684 a-pacnaj CONMPOBOKIACTCHL. . .

Y-H3Iy YCHHEM;
WH(pPaKPACHBIM U3ITyYCHUCM;
CBETOBBIM H3ITyUCHHUEM,;

PEHTTCHOBCKNM U3ITyYCHUCM,

O000@

YIBTPauOICTOBBIM U3y YCHHEM;

685 kak n3ameHHTCS NMOJIHASA SHEPTUS CUCTEMBI U3 AByX CBOOOAHBIX IPOTOHOB U JIBYX HEHTPOHOB NpHU
COEMHEHUM UX B aTOMHOE S,ApO renus’?
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HET MNpaBUJIbHOTO OTBETA
YBEJIMYIUTCA
YMEHBOINTCA

HEC UBMCHHUTCA

OO0®O0

MOXCET YMCHBIIUTCS UJIKX OCTAThCA HEU3MEHHOM

686 kakoii mopsinkoBsiit HOMep B Tabnuiie MeHeneesa y 3leMeHTa, KoTopblil mosrydaeTcst B pe3ysibTare

U3JTy4YeHUs: TaMMa-kBaHTa SAPOM dIIEMEHTa C MOPsAAkOBBIM HOMEPOM Z

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

OO0®O0

687 Ckonbko snektpoHoB comepxutcs B 3nekTpoHHO# 060510uke HEHTpaIbHOTO aTOMa, B aTOMHOM SIpe

koToporo conepkutcst 6 MPOTOHOB U §-HEUTPOHOB.?

O@OO00

688 kakoii mopsinkoBsiii HOMep B Tabnuiie MeHeneeBa y 3JeMeHTa, KOTOpbIi MosrydaeTcs B pe3ysibTare

anekTpoHHOTO OeTa-pacmaja sjapa 3JIeMeHTa ¢ TOPIKOBEIM HOMEpOM Z7?

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

@O0O00

689 Ckonbko snekTpoHoB comepxkutcs B 31ekTpoHHOI 060510uke HEHTpaIbHOTO aTOMa, B aTOMHOM SIpe

kotoporo conepxwurcs 3 npoToHa u 4 Heiitpona?

OO000@

690 Yemy nmpuMepHO paBHO OTHOIIIEHHE MacChl aToMa k Macce ero aroMHOTO siipa?

1
1/2000
1/4000
4000
2000

OO000@

691 kakoe u3 uznmydeHuit SBIsIeTCS HanOoJee BPEIHBIM JUTsl uenoBeka?

TEIJIOBOE U3IIyUeHHE ;
PEHTTEHOBCKOE U3y UCHHE;
BHJUMBIN CBET;
yIBTPa(UOICTOBOEC M3y YCHHUE;

@O0O00

Y— U3IIyYCHUE;

692 Uto Takoe raMmma-uziydeHue?

107/109



07.04.2017

IloTok kBaHTOB OJEKTPOMArHuTHOI'O U3JIy4YC€HUA , UCITY CKA€MBIMU aTOMHBIMU SIJIpaMU
TIOTOK DJICKTPOHOB
MOTOK IIPOTOHOB

OO00®0O

IIOTOK aTOMOB I'€JIMA
693 Ha kakowm siBiieHMHM 0CHOBaH MPUHIIMIT pabOTHI MaccoBoro criekrporpada?

MarauTHOM B3aUMOJICHCTBUH TOKOB.

OTKJIOHEHHH 3aPsDKEHHOM YacTHUIIBl B MATHUTHOM T10JIE;
BzaumoaeiicTBun Mex 1y 3apsKEHHBIMU 4aCTHULIAMU;
JlelicTBMM MarHWTHOTO TOJIsI HA IPOBOJIHUK C TOKOM;

OO00M®O

SIBnenun BHCKTpOMaFHHTHOﬁ HHOY KWW,

694

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

OO00®0O

695 U3 kakux gacTuil cocTout sapo?

TOJIBKO U3 IPOTOHOB M 2JIEKTPOHOB
TOJIBKO U3 IPOTOHOB;
TOJBKO U3 HEUTPOHOB;

TOJIBKO U3 HYKJIOHOB;

O@OO00

TOJIBKO U3 IPOTOHOB, HeﬁTpOHOB 1 3JICKTPOHOB;
696 S npo sBusercs

CucreMoH, COCTOSIIUX U3 3JIEKTPOHOB U HEUTPUHO
Cuctemoii 6e3 3apsza;

CuHcTeMOH MOJIOKUTENIBHBIX 3apPsII0B;

CucreMoit, COCTOSIIUX U3 MIEKTPOHOB U IIPOTOHOB;

OO0®0O0

CucteMoH, COCTOSIIUX U3 3JEKTPOHOB U HEUTPOHOB;
697 kakue gactuipl Ha3pIBatOTCS HykiioHamu?

[IpoTOHBI, HEUTPOHBI U PNEKTPOHBI, COCTABIAIOIINE aTOM,;
IIpoToHBI M HEUTPOHBI, COCTABIAIOLINE SAPO;
DNEeKTPOHBI

Mounekyibl;

OO00®0O

ATOMBEI;

698

10 M>B/mykinon
9,8 MaB/Hyki0H
14,7 MaB/nykinon
19,6 MaB/nykinon
7,35 MaB/nyxnon

@O000

699
60 M>B

98 M»aB
105 MaB
75 M>B
52,5 MsB

OO0®O0

IloTok KBaHTOB QJICKTPOMArHuTHOTO U3IYy4YCHHUA, UCITY CKACMBIX IIPU TOPMOKCHUHN 6LICTpLIX OJICKTPOHOB B BCUICCTBC
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700

@O0O00

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