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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

I1K-1 CrocoGHOCTh HCIONB30BaTh CIIEHUAIN3UPOBAHHBIE 3HAHMA B OONACTH (DU3MKHM Ui OCBOEHUS
npOGMIBHBIX (PU3UUECKUX TUCIUIUIHH

1.2 Bunes! u 3a1a4u IpoeCCUOHANBHON A€ATEIbHOCTH MO AUCHUIUINHE:

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIUXCsl TOJKHBI ObITH COPMUPOBAHBI CIIETYIOIIHNE

KOMIIETCHINH
O0001IeHHBIC TPYIOBBIE Kon n HanmeHnoBaHme
(hyHKUWY / TPYAOBBIC komriereHu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt 3HaHMs U YMEHHUS, HEOOXOAUMBIE 1Sl HOpMHUPOBAHUS
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO TPYAOBOTO ACHCTBHA / KOMIIETCHIIUU
JeUcTBUs (IPU HATUYAU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
I1K-1 CnocobHocTh 3HaeT U IOHUMAaeT:
WCTIOJIb30BATh
CICIIHATTN3UPOBAHHBIC VMmeeT (crioco6eH IpoaeMOHCTPHPOBATH):

3HaHHUA B 001acTH (DU3HUKH
JUTSL OCBOCHHUS PO IITHHBIX
GbU3HYECKUX TUCIUIUTAH

Bnaneer:

1.4 CornmacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBaIOH_II/IX OCBOCHHC KOMHeTeHL[I/II\/Ili

[MIK-1 CrocoOHOCTh HCIONIB30BaTh CHEIHATU3UPOBAHHBIE 3HAHUS B 0ONacTH (U3HKU [ OCBOCHHUSA
MPOQUIBHBIX PUINIESCKUX TUCITUTUIHH

No
n/n

HanmenoBanme
JMCIATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3U

®opma oOyueHus

Ounas
(cemecTp)

2 3 4 6

1 [AmanTanmonHas
JMCIATUIMHA JIJIs
WHBAJIMIOB U JIUII C
OB3 "Cencopsr"

2 |AmanTanroHHas
MACLIUIUINHA IS
MHBAJIMIOB H JINI] C
OB3 "®wu3uka
MIPOYHOCTH H
IJIaCTUYHOCTH"

3 [Mexanunka

4{OcHOBEBI
HAHOTECTHHTA

5| TeopeTuueckas
MeXaHUKa ¥ MEXaHUKa
CIUTOIIHBIX CPel

6 |®u3uka aTOMHOTO
s7Ipa, SIEMEHTAPHBIX
YaCTHIL U
(hyHIaMEHTAITBHBIX
B3aMMOJICHCTBUI

7 |®dusnka aTOMOB U
aTOMHBIX SIBJIEHUN




8 |[Pusuka + +
KOHJICHCPOBAHHOTO
COCTOSIHUS

9 |®u3nyeckrue OCHOBEI + +
MUKpPO- U
HAHOCHUCTEMHOH
TEXHUKHU

10 |®Dusnueckoe + +
MaTepHalIOBEeICHUE

2. Mecto nucuunimabl B cTpykrype OII 6akanaspa:

JucrummHa «OnTuka» OTHOCUTCS K 0a30BO# yacTu yueOHoro 1uiaHa OIl mo HampaBieHHIO TOATOTOBKH
03.03.02 - dusmnka.
JucuuminHa «OnTuKa» u3y4aeTcs B S cEMeCTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM nuCIUIUIHHEL: 9 3.e.

Ounas: 9 3.e.
Bun yueOHo# paboThI (BCSEZ’ZZOB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 324
KonrakTHast pabora 138
Jlexuuu (Jlexuum) 34
JlaGoparopnsie (J1ab. pab.) 52
[Tpaktuueckue (IIpakr. pab.) 52
CamocrositenbHas pabota (CP) 150
OK3aMeH 36
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoM DOpMBI TEKYLIETO
TEMBI paszena/TeMsbl pabortsl, Hac. KOHTpPOJIS
Jlex | JIa6 |IIpa | CP
muu | . |KT
pab. |pab.
O|]O0 |0 ]|O
5 cemecTp
1 DJIEKTPOMArHUTHBIE Onpoc; Pemenue
CBOICTBa CBETa MPAKTHYECKUX
4 10| 8 |24 3aj1a4; 3ammra
71a00JIaTOPHBIX
pabor
2 I'eomeTpuueckas Onpoc; Pemenue
OTTHKA MPAKTHYECKUX
6 |12 10| 24 3aj1a4; 3ammra
71a00JIaTOPHBIX
pabor




3 Wutepdepenius Omnpoc; Pemenne
cBeTa MPAKTHYECKHIX
3aJ1a4; 3almTa
1a00IaTOPHBIX
pabor;
TectupoBanue
4 Hudpakuus cBeTa Ompoc; Pemenune
MPAKTHYECKHUX
6 |10 | 8 | 26 3a7a4; 3ammra
71a00JIaTOPHBIX
pabor
5 Kpucrannoonruka Onpoc; Pemenue
MPAKTHYECKUX
6 |10 | 8 | 26 3aj7a4; 3ammra
71a00JIaTOPHBIX
pabor
6 Paccesanue cBera u Onpoc; Pemenue
TEII0BOE MPAKTHYECKHUX
U3ITy4yeHue 3ajau;
TectupoBanue

Tema 1. DanekTpomaruuTHble cBoiicTBa cBeta (IIK-1)
Jlexknus.

Kparkue ucropuueckue CBEACHHS O pa3BUTUM Y4YEHMsI O cBeTe. BoiaHOBasg M KBaHTOBAs TEOPHs CBETA.
XapaKTepUCTUKU ONTHYECKOTO TUara3oHa 3EeKTPOMAarHUTHBIX BOJIH. OCOOEHHOCTH BUIMMOTIO JHAIa3oHa.
MecTto onTUKH B (PU3NYECKOM HAyKe U €€ pojib B HAyYHO-TEXHUYECKOM Iporpecce.

VYpaBuenuss MakcBemia. BomHoBoe ypaBHenue. [lmockue m cdepuueckue >JI€KTPOMArHUTHBIE BOJIHBI.
@dazoBasi CKOPOCTb 3JIEKTPOMATHUTHON BOJHBI. DHEPreTUYECKUM CBETOBOM MOTOK. DOTOMETpUUYECKHE
BEJIMYMHBI (CUJIa CBETA, OCBEIIEHHOCTh, CBETUMOCTb, SIPKOCTb).

IIpakTH4eckoe 3aHATHE.
IIpakTH4eckoe 3aHATHE.
TeopeTnueckuii OIIpoc Mo CIEAYIOIUM BOIIPOCAM:
1 Kparkue ucTopudeckue CBEICHUs O Pa3BUTHH YUEHUS O CBETE.
2 BonHOBas U KBaHTOBasl TEOPUS CBETA.
3 MecTto onTUKHU B (PU3UIECKON HAYKE U €€ POJIb B HAYyYHO-TEXHUUECKOM IIporpecce.
4 VYpaBHenus Makceiia. BonHoBoe ypaBHEeHHE.
5 Ilomepeunocts. [IpeacraBnenue miIoCKoi BOJHBI B KOMIUIEKCHOH (opme.
6 Cynepno3uius MeKTPOMAarHUTHBIX BOJIH.
7 DHepreTUYeCcKuid CBETOBOM MOTOK.
8 doToMeTpUUECKHE BETUUYHUHBI.
Pemienue 3amay mo npoiiIecHHOMY MaTepHaty.

JlaGopaTopHoe 3aHsiTHE.
JlaGoparopnas pabora. M3y4yeHne npoCThIX ONTHYECKUX CUCTEM.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1 TloaroroBka K MpakTUUYECKOMY 3aHATHUIO 110 MPEAIOKEHHBIM BOIIPOCAM C MCII0JIb30BAHUEM
JIEKIIMOHHOT'O MaTeprajla, OCHOBHOU U JOIIOJHUTEIbHOU JINTEPATyPBHI.

2 CaMocTosTeNbHOE pelIeHHE 3a7ay 10 MPOICHHOMY MaTepuaiy.
3 Teoperudeckas MOATOTOBKA K JIaOOpaTopHOH padoTe.

Tema 2. 'eomerpuyeckas ontuka (ITK-1)



Jlexkuns.

OnTruyecky OMHOPOIHBIE W HEOMHOPOAHBIC cpeabl. [Ipuniun depma, mpuHIUn [folireHca 1 000CHOBaHUE
3aKOHOB OTpaKeHHWsI W TpesiomsieHus cBeTta. OCHOBHBIC OINPENCICHUS TEeOMETPUUYECKOW OMNTHKH.
[Ipenomnenne (u orpaxkeHue) Ha cdepudeckoil moBepxHocTH. HyneBoit mHBapuant A0Ge. DOKyChI

chepudeckoil moBepxHOcTH. Dopmyna chepudeckoro 3epkana. DOKycHOE pacCTOsiHHE C(HEPHIECKOTO
3epKaa.

N3o0pakeHre MaJIbIX PEAMETOB MPH MPETOMIICHUHN Ha C(hepruIeCKOil MOBEPXHOCTH. YBenuueHue. Teopema
Jlarpanxa-I'enpMrosbiia.

lentpupoBanHasi ontudeckas cuctema. [Ipenomnenue B numH3e. OOmas ¢opmyna TOHKOW JIMH3BI.
®DoKyCHOE pacCTOssHUE TOHKOW JIMH3bI. CoOuparonue M paccenBarolue JUH3bL. M300pakeHne B TOHKOH
nuH3e. YBenuuenue. Onruueckas cuiia JUH3bL. MneanbHble onTHueckue cuctembl. KapanHaabHble TOUKU B
mockocTH. Torncras nuH3a. AGepparuu onTudecknx cucreMm. Kaycruueckas moBepxHocTh. Cdepuueckas
abepparus. Koma. AcTurMaTtu3M HaKJIOHHBIX Ty4KoB. JlucTopcusi u300pakeHUs. XpOMaTHYECKHE
abeppauuu. AxpomaTtuzanus JuH3. ONTHYECKUE HHCTPYMEHTHI.

IIpakTH4Yeckoe 3aHATHE.
IIpakTH4eckoe 3aHATHE.
TeopeTnueckuii Onpoc Mo CACAYOIUM BOIIPOCAM:
1 OnTruyecky OMHOPOAHBIE U HEOJHOPOIHBIE CPEBI.
2 IMpunmun @epma, npuniun [olirenca 1 000CHOBaHHE 3aKOHOB OTPAXKECHUS U TIPEIOMIICHHUS CBETA.

3 OcHOBHBIE OTpe/IeTICHUs TeoMeTpruIeckor onTuku. [Ipenomiienne (u oTpaxeHue) Ha chepruaecKon
MIOBEPXHOCTH.

4 Hynesoii uaBapuant A66e. @okychl chepudeckoit moBepxHocTu. dopmyna chepudeckoro 3epkania.
5 ®okycHoe paccTosiHUE c(hpepruecKoro 3epKaa.

6 M3oOpakeHre MaJIBIX MPEAMETOB MPH MPETOMIICHUHN Ha C(HepUIECKON MOBEPXHOCTH. YBEIIUMUEHHE.
Teopema Jlarpanxka-I'enpmrosbiia.

7 lentpupoBaHHas onTudeckas cucreMa. [Ipenomnenue B mua3e. O0mas popmysa TOHKOM JIMH3BI.
®DoKyCHOE pacCTOsTHUE TOHKOM JTH3bI. CoOuparolue U paccenBaronye JMH3b1. M300paxenue B
TOHKOU JIMH3E.

8 VYBennueunue.
9 Ontnueckas cwia JIMH3EL MaealbHble ONTUYECKUE CUCTEMEL.

10 Abeppanmu ontuueckux cuctem. Kayctnueckas moepxaocts. Cepuueckas adbeppanms. Koma.
AcCTUrMaTH3M HaKJIOHHBIX Iy4KoB. JlucTopcus nzo0pakeHus. XpoMmaTuueckue adeppaiuu.
AXxpomaruzanus JuH3.

11 Ontuyeckre THCTPYMEHTHI.
Pewenue 3amay no npoiiIecHHOMY MaTepHairy.

JlaGopaTtopHoe 3ansiTHE.

JlaGoparopubie paboTel. OmpenereHue TOKazaTellss MPETOMIICHHS CTEKJIa IMPH IMOMOIIA MHUKPOCKOIIA.
OmnpeneneHue ToOKa3aTelss MPEJOMJICHUS CTEKJIa TPU NOMOIIM roHuoMeTpa. OmpenereHrne ToKas3aTels
MIPEIOMJICHUS KUAKOCTH C TTOMOIIBIO pedpakTomeTpa AbGe.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1 TlonroroBka K MPakTU4YECKOMY 3aHSTHIO TT0 MIPEATIOKEHHBIM BOIIPOCAM C MCIOIb30BaHUEM
JIEKIIMOHHOTO MaTepuasia, OCHOBHOH U IOTIOTHUTEILHOM JINTEPATyPHI.

2 CaMocCTOSTEIbHOE PENICHUE 3a1a4 110 MTPONAECHHOMY MaTepHuay.

3 Teoperuyeckas MOAroTOBKa K 1TabopaTopHOii padore.

Tema 3. UnTepdepennus csera (IIK-1)
Jlexknus.



[Tonsatue o0 wuHTEepdepenu cera. OOmme cenenus o6 wuHTepdepeHunn. Cyneprnosuius AByX
ANIEKTPOMArHUTHBIX BOJH C OJMHAKOBBIM HANpABICHUEM 3JIEKTPUUYECKUX BEKTOPOB: HEKOTEPEHTHBIX H
KorepeHTHbIX. OOmue YycinoBUsS O00pa30BaHHsS MAaKCUMyMOB M MHUHHUMYMOB HWHTEpPQEpeHIMH MpU
pacrpoCcTpaHeHUN KOTEPEHTHBIX BOJH B OJAHOPOTHON M M30TPOITHOW cpene. 3aBUCHUMOCTb aMIUIUTYIBI U
SHEPIUU PE3YJIbTUPYIOUICH BOJIHBI OT pa3HOCTH (a3 JBYX KOTepeHTHBIX BONH. MHTepdepeHuus nByx
IUIOCKUX JIEKTPOMArHUTHBIX BOJH, PACIPOCTPAHSIONIMXCS MO MAJIBIM YIJIOM JPYT K JAPYTY.

JlaGopatopubie Metonbl HabmoneHUs wHTepdepeHnnn cBera: onbIT FOHTa, 3epkanma dpenens, OunmpuszMa
Openens.  YopaBieHne  UHTEPPEPEHIIMOHHOW  KapTHHOW.  BnusHMe  pa3MepoB  HCTOYHHUKA.
[IpocTpancTBeHHas: KOT€PEHTHOCTh. BiusHre HEMOHOXpOMaTHYecKoro. BpemMeHnHas korepeHTHOCTh. JjinHa
KOTE€PEHTHOCTH.

Wntepdepennuss B TOHKUX IUTACTUHKAax (IUIGHKaX) B OTPAXEHHOM U TPOXOASIIEM  CBETE.
JlomOTHUTENBHOCTh HHTEPGEPEHITMOHHBIX KapTuH. [lorockl paBHOTO HakaoHA. [100CK paBHOM TOJIITMHEL.
WnTtepdepenuss npu HOpMalbHOM TnajeHuu cBeTa. [IpocBernenue ontuyeckux npudopos. Kombia
Herotona. Uutepdepomerpsr  Maiikenbcona. MHaTepdepomMeTpsl B CAaHTHUMETPOBOM  JHAIa30HE
AIIEKTPOMAarHUTHBIX BOJIH.

MmuoronyueBast uareppepennus. Idtanon Padpu-Ilepo. Crnokenne Tpex u OONBIIETO YUCIA KOTEPEHTHBIX
BOJIH, (ha3bl KOTOPBIX 00pasyroT apudMeTHUecKyro nporpeccuto. [loHsTHE 0 pa3pemaromeid criocoOHOCTH
ONTHYECKUX TPHOOPOB.

IIpakTH4Yeckoe 3aHATHE.
IIpakTH4eckoe 3aHATHE.
TeopeTnueckuii OIIpocC MO CIEAYIOLUM BOIIPOCAM:
1 Tlonsarue 06 nHTEpdEpEeHIINM CBETA.

2 OO6ume ycnoBus 00pa3oBaHUsI MAKCUMYMOB 1 MUHUMYMOB UHTEp(EPEHIINU NPU paCIPOCTPAHEHUN
KOT€PEHTHBIX BOJIH B OTHOPOJHOM U U30TPOITHOM Cpefe.

3 TlousTHe 0 BOJIHOBOIAX.

4 WckyccTBEHHBIE CPEbl U1 AIEKTPOMAarHUTHBIX BOJIH CAHTUMETPOBOTO JUara3oHa: BOJIHOBOJHBIC U
METaJIONIEHTOUYHbIE CTPYKTYPBHI.

5 JlabGopaTopHbie MEeTO/IBI HAOMIOAeHUS nHTEpdepeHIuu cBera: onbT FOHTa, 3epkana Openens,
ounpusma OpeHens.

6 IlpocTpaHcTBEHHas KOTEPEHTHOCTb.
7 NuTepdepeHius B TOHKUX IUIACTHHKAX (TUIEHKAX) B OTPAXKEHHOM U IMPOXOJSIIEM CBETE.
8 Ilomockl paBHOTO HaKJIOHA.
9 Ilonocsl paBHOM TOJILIMHBI.
10 UuTepdepenius mpu HOpMaIbLHOM ITaJICHUN CBETA.
11 Konsua Herorona.

12 UnTepdepomerpsl Maiikenscona. UHTephepoMeTphl B CAHTUMETPOBOM JTHAIIa30HE
AIIEKTPOMATrHUTHBIX BOJH.

13 Mmuoroy4eBast uHTEpHEPESHITHSI.
14 TlonsiTue o pa3permaroniei CnocoOHOCTH ONTHYECKHUX MPUOOPOB.
Pemienue 3amay mo npoiiIecHHOMY MaTepHaty.

JlaGopaTopHoe 3aHsiTHE.

JlaGoparopHubie paboThl. M3ydyeHue sBIeHUs MHTEp(EPEHLUUH CBETa C MOMOINbI0 Ounpusmsl Dpenens.
Omnpenenenne IIMHBI CBETOBOM BOJIHBI € TIOMOIIBIO KoJier] HpioToHa.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1 TloaroroBka K MpakTUUYECKOMY 3aHATHUIO MO MPEATIOKEHHBIM BOIPOCAM C MCIIOJIb30BaHUEM
JIEKIIMOHHOT'0 MaTepHasia, OCHOBHOM U JOMOIIHUTEIBHOMN JINTEPATYPHI.

2 CaMocCTOsITEIbHOE PENICHUE 3aa4 110 MTPONAECHHOMY MaTepHuay.
3 Teoperuyeckas MOArOTOBKa K TabopaTopHOii padore.

Tema 4. Indppaxuus ceera (IIK-1)



Jlexkuns.

[Tonsitue o mudpakumm cBeta. BomHOBOW mapameTp W ycloBUs HaOmwofeHus audpaxiuu. [IpuHImn
['oiirenca-®Openenst. Metox 308 DpeHenst U NPSAMOIMHEHHOCTh pacnpocTpaHeHus cBera. [udpakmus
OpeHernst Ha KPYIIIOM OTBEPCTHH U TUCKE.

AMHHI/ITY,Z[HBIG n (ba30BI>Ie 30HHBIC THIACTHUHKH IJId CBCTA U PAAMOBOJIH. 30HHBIE NJIACTUHKHU. 30HHEIE
IIJTaCTUHKH, pa60Ta}0Lune Ha OTpaXCHHC.

CaoiictBa neHTpanbHoil 30061 Ppenensa. Crmpans Kophio. udpakius cBeta oT NPsSMOIMHEHHOTO Kpast
HEenpo3pauyHoro sKkpaHa. Judpaxkmus cBera Ha eI NPU MaJOM 3HAYEHUH BOJHOBOTO IapaMeTpa.
Hudpakmus Ppaynrodepa. Audpakmus Ha mend npu OONBIIOM 3HAYEHWH BOJHOBOTO IapamMeTpa.
Xapakrep IuppakIMOHHON KapTHHBI U YCJIOBUS 00pa30BaHUs MUHUMYMOB audpaxiuu. udpakiuonHas
pemetka. Teopus nu¢pakiuu Ha OIXHOMEPHOM pemieTke. YueT Au(pakuy Ha IIEJId U MHOTOTYYEBOM
UHTEpEPEHIINU BTOPUYHBIX BOJH.

[Tonsitue o dazoBoit nudpakmuonHoi pemerke. Judpaxius cBeTa NpU  YIBTPA3BYKOBBIX BOJTHAX.
Pa3pemaromas cnocoOHOCT, MUKpockona. [{udpakius Ha ABYyMEPHBIX U TPEXMEPHBIX TUGPAKIIMOHHBIX
pemetkax. Judpakius peHTreHoBCcKOTO M3MyueHus. Teopus audpakuun Jlays. opmyna Bynsda-bperros.
MeTonbl peHTreHOCTPYKTYPHOTO aHaiu3a: Meron Jlays, MeToJ Bpallaromerocs KpucTaaia, METO.
Jeb6as-Lleppepa.
[Tonsitue o romorpadumn. ['onorpadupoBanue cheprudeckoil BOJHBI OT TOYSUHOTO 00beKTa. BoccTaHoBIEHNE
rojorpamMmel. JlelicTBUTENIbHOE 1 MHUMOE M300pakenue. ['omorpaMmmMbl
IIpakTnyeckoe 3ansATHE.
I[IpakTH4eckoe 3aHATHE.
TeopeTnueckuii Onpoc Mo CAeayOIUM BOIPOCAM:
1 IlonsiTHe 0 MUdpaKIKUU CBETA.
2 ITpunnun [tolirenca-dpenens.
3 Merton 30H @peHens u npsIMOIMHENHOCTD paclipOCTPAHEHUS CBETA.
4 udpakmus @peHens Ha KPyIJIoM OTBEPCTUH U JTUCKE.
5 30HHBIE MJIACTUHKH.
6 CBolicTBa UEHTPAIBHOUN 30HBI DpeHes.
7 3onsl LUlycrepa u cnupans KopHro.
8 udpakuus cBeTa OT IPAMOJIMHEHHOTO Kpas HETIPO3pavyHOTO dKpaHa.
9 ludpakmus cBeTa Ha MIETU MPU MAJIOM 3HAYCHUH BOJTHOBOTO IMapamMeTpa.
10 Hudpakuus Opaynrodepa.
11 Judpaxus Ha menu npu OOIbIIOM 3HAYEHUU BOJTHOBOTO MapaMeTpa.
12 Xapakrep nudpakIimOHHOW KapTUHBI U YCIOBUS 00pa30BaHMsI MUHUMYMOB TU(PPAKITUH.
13 JIndpakunoHHas pemierka.
14 Teopust audpakiuuu Ha OTHOMEPHOU PEIIETKE.
15 Tonstue o ¢pa3zoBoit TMpPaKIMOHHOHN peIeTKe.
16 Iudpakuus cBeTa MpH yATPa3ByKOBBIX BOJHAX.
17 Pa3pemaroniast cnocOOHOCTh MUKPOCKOTIA.
18 Teopus audpakuuu Jlays. opmyna Bynsda-bperros.
19 MeToapl peHTI€HOCTPYKTYpPHOTO aHainu3a: Metos Jlays, MeTos Bpalaromerocsi KpucTaiia, MeToI
Hebas-1leppepa.
20 Tlonsitue o romorpaduu.
Pemienue 3amay mo npoiiIecHHOMY MaTepHaty.

JlaGopaTopHoe 3aHsiTHE.
JlaGoparopnas pabota. 3yuyenue siBneHus 1uppakiuy cBeTa
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1 TloaroroBka K MpakTUUYECKOMY 3aHATHUIO 10 MPEAIOKEHHBIM BOIIPOCAM C MCIIOJIb30BAHUEM
JIEKIIMOHHOT'O MaTeprajla, OCHOBHOM U JOIIOJHUTEIbHOU JINTEPATyPBI.



2 CaMocTosTeNbHOE PelIeHHE 3aay 10 MPOICHHOMY MaTepualy.
3 Teoperudeckas MOATOTOBKA K JJabOpaTopHOH padoTe.

Tema 5. Kpucramnoontuka (ITK-1)
Jlekuus.

Kpucrannoontuka. /[BoitHoe nyuenpenomienue. [lonsgpuszanus cBeta mpu NpoXoKICHUU Yepe3 KpUCTaLI
uciaHjackoro mmara. OmnTuueckas aHU30Tpomus KpUCTaIoB. ONTHUYECKH TOJOXKHUTEIbHBIE U
OTpUIIATENIbHBIE OAHOOCHBIE KpUCTAJIbl. ONTHYECKHME CBOMCTBA AHW30TPOMHON cpenbl. JlydeBas wu
HOpMaJIbHAsi CKOPOCTh 3JEKTPOMArHUTHBIX BOJH B OJTHOOCHOM Kpucrasuie. OnTuueckas WHANKATpuca Win
amncon HopMmasie. KpuBu3Ha BoJIHOBOM MOBEPXHOCTH B @aHU3O0TPOITHOM Cpelie.

AHanu3 noJspU30BaHHOIO cBeTa. MHTepdepeHlrs Moispu30BaHHBIX BOJH B OJHOOCHBIX KpUCTaIaX H
CIIO)KEHHE KOTEPEHTHBIX BOJH C OPTOTOHAJBHBIMH JHHMSIMH nojspuzaiuu. OOmas ¢opmyna
uHTep(EepeHIUN MOMSAPU3OBAHHBIX BOJH B AHU30TPOIHBIX KPUCTAIIMYECKUX IUIACTUHKAX W MOJIApHAs
auarpamMma pe3ylbTUPYIOIIeH BOJHBI, BBIXOAAIIEH W3 TuiacTuHKU. Haumyuriee ycioBue aisi HaOMIOACHUS
uHTeppEepeHIN  TOJSPU30BAaHHBIX BOJH B OJHOOCHBIX KPHUCTAUIMYECKHUX IUIACTUHKAX. YCIOBUA
MaKCUMyMOB M MUHHUMYMOB HHTepdepeHinu. OO0OCHOBaHUE TEOPUU HUHTEPPEpEeHIUU MOJISIPU30BAHHBIX
BOJIH Ha OCHOBE OIIBITOB B CAHTMMETPOBOM JHAla30HEe BOJH C IIacTUHKamu: [1/2, [1/4, [1/8 nauHbI BOJHBI.
OOBbsicHeHUe pe3ynbTaToB HHTEPGEPEHIINY Ha OCHOBE aHaI3a MOJSIPHBIX TUAarpaMM BOJIH, BBIXOAAIIUX U3
aQHU30TPOIHBIX [JIACTUHOK.

IIpakTH4eckoe 3aHATHE.
IIpakTH4eckoe 3aHATHE.
TeopeTnueckuii Onpoc Mo CACAYOIUM BOIIPOCAM:
1 KpucrammoonTtuka. /[BoitHOE JIydenpeaoMIeHHE.
2 Tlonspu3zanus cBeTa Npu MPOXOKACHUHN Yepe3 KPUCTAT UCIAHACKOTO HIaTa.
3 OnTuyeckue CBOMCTBAa aHU30TPOITHOM CPEIbl.
4 JlyueBast © HOpMaJIbHasi CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH B OTHOOCHOM KPHUCTAJLIE.
5 OnTuyeckas UHAUKATPUCA UK AJUIMIICOU HOPMAJICH.
6 KpuBnsHa BOJIHOBOW ITOBEPXHOCTH B aHU30TPOIIHON CpELE.

7 HopmanbHasi CKOpOCTh OOBIKHOBEHHO BOJHBI B OJHOOCHOM KpPHUCTAJJIE U €€ HE3aBUCUMOCTH OT
HaMpaBJIeHUs paCIPOCTPAHECHHUS.

8 Cnoucras IUdJIEeKTpUUECKasi CTPYKTypa.
9 OcHoBHbIE CBOICTBA (ha30BbIX ABOSKOMPEIOMIISIIONINX TUIACTUHOK 1/8, 1/4, /2 v nenoii JyTMHBI BOTHBEI.
10 AHanu3 noJasipru30BaHHOIO CBETA.

11 WMuaTepdepeHIys MoasIpru30BaHHBIX BOJIH B OJHOOCHBIX KPUCTAJUIAX U CIIOKEHHUE KOT€PEHTHBIX BOJIH C
OPTOTOHAJILHBIMU JIMHUSMH ITOJISIPU3ALUU.

12 O6mas ¢popmyna uHTEp(EpPEHLINH MOISIPU30BAHHBIX BOJIH B aHU30TPOIHBIX KPUCTAJUTMYECKUX
IJIACTUHKAX U MOJISIPHAs AMarpaMMa pe3yabTUPYIOLIEH BOJIHBI, BBIXOIAIEH U3 IIJIACTUHKH.

13 Hawmnyumee ycnoBue aist HAOMOAEHUS UHTEP()EPEHLIMU TOSPU30BAaHHBIX BOJIH B OHOOCHBIX
KPUCTAJTINYECKUX IIIIACTUHKAX.

14 BzaumonelicTBUE ABYX KOT€PEHTHBIX BOJIH C IPOU3BOJILHOM JIMHUEN OPUEHTALUN HX DJIEKTPUUECKUX
BEKTOPOB.

15 Tonsitue 06 nHTEp(HEPEHLIUHU BOJIH C IILTUNTUISCKUMH U KPYTOBBIMH MOJISIPU3ALIASIMHU.
HckyccTBeHHAst aHU30TPONUS MIPU MEXaHHMUYECKOH ehopMaliiy BEIecTBa.

Pewenue 3amay no npoiiIecHHOMY MaTepHaity.

JlaGopaTtopHoe 3ansiTHE.

JlaboparopHsie paboThl. M3yueHue nonspuzoBaHHOTO cBeTa. M3yueHue BpaiieHus miIoCKOCTH HOIspU3aluu
U OTlpe/iesieHre KOHIICHTPAIMU CaXapHbIX PACTBOPOB C MOMOIIbIO caXxapuMeTpa

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1 TloaroroBka K MpakTUUYECKOMY 3aHATHUIO 10 MPEAIOKEHHBIM BOIIPOCAM C MCIIOJIb30BAHUEM
JIEKIIMOHHOT'O MaTeprajla, OCHOBHOM U JOIIOJHUTEIbHOU JINTEPATyPBI.
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11
2 CaMocTosTeNbHOE PelIeHHE 3aay 10 MPOICHHOMY MaTepualy.
3 Teoperudeckas MOATOTOBKA K JJabOpaTopHOH padoTe.

Tema 6. Paccesinue cBera u TemioBoe usiaydenue (ITK-1)
Jlekuus.
Paccesnue cBera. [Ipupona paccesaus. Paccesinue cBera B armocdepe. Puzndeckas CynHOCTh PACCESHHS.

TeruioBoe wm3nydyeHue. PaBHOBecHOE M HEpaBHOBECHOE W3IydeHHe. M3myuarenbHas W TOIIOIIATEIbHAS
cnocoOHocTh Ten. 3akoH Kupxroda. YHuBepcanbHas (QyHKIHUS 4acTOTBl M TeMIIEpaTypbl. AOCONIOTHO
yepHoe Teno. CHeKTp W3Iy4deHHs M paclpeesieHHe PHEPrUU B CIEKTpe aOCONIOTHO YEpPHOTo Teja Ha
OCHOBE  DKCIIEPHMEHTAJIbHBIX  JaHHbIX. VIHTerpajapbHas  H3JydaTeldbHas  CIIOCOOHOCTh.  3aKOH
Credana-bonpiMana u  3akoH cMmemeHuss Buna. @opmyna Penes-/[xunca. VYasrpaduoneropas
«karactpodar.

IIpakTnyeckoe 3ansATHE.
I[IpakTH4eckoe 3aHATHE.
TeopeTnueckuii onpoc Mo CAEAyOIUM BOIPOCAM:
1 Paccesinue cBera.
2 Tlpupona paccesinus. PeneeBckoe paccessnue u paccesinue Mu. PaccessHue cBeta B atmocdepe.
3 ®usnueckas CylHOCTb PACCESIHHUSI.
4 Paccessnue MaHenbiTama-bpuinitooHa 1 KOMOMHAITMOHHOE PACCesTHHE.
5 TemnnoBoe n3nydeHuUe.
6 PaBHOBECHOE U HEPABHOBECHOE U3IIyUYEHHUE.
7 W3nydatenpHasi ¥ NOIVIOMIATENIbHAS CIIOCOOHOCTH TEJ.
8 3akon Kupxroda.
9 VauBepcanbHas (QYHKIHS YaCTOTHI U TEMIIEPATYPHI.
10 AOGCONIOTHO YEPHOE TEJIO.

11 CrniexTp U3My4YeHHUs: U pacrpeie]IeHue SHEPTUH B CIIEKTpe aOCOIIOTHO YEPHOTO TeJla Ha OCHOBE
AKCIIEPUMEHTAJIbHBIX JaHHBIX.

12 WnTerpanpHas u3nydyareiabHas ClIOCOOHOCTb.
13 3akon Credana-bonbiimana u 3akoH cMenieHus: Buna.
14 ®opmyna Penes-/lxuHca.
15 VYnerpaduoneroBas «katactpoday.
Pewenue 3amay no npoiiIecHHOMY MaTepHary.

JlabopaTopHoe 3aHsiTHE.
He npenycmotpeHo.
3anaHus AJ51 CAMOCTOSITeILHOI padoThI.

1 TloaroroBka K MpakTUUYECKOMY 3aHATHUIO MO MPEATIOKEHHBIM BOIPOCAM C MCTIOJIb30BaHUEM
JIEKIIMOHHOT'O MaTepHasia, OCHOBHOM U JOMOIIHUTEIBHOMN JINTEPATYPHI.

2 CaMocCTOsITEIbHOE PENICHUE 3aa4 110 TPONAECHHOMY MaTepHuay.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

5 cemecTp
* mocemaeMocts — 10 0autoB
*  TeKyLMH KOHTpoJb — 45 Oannos
*  KOHTpPOJIbHBIE Cpe3bl — 2 cpe3a: 5 6amios, 10 Gamios
* npemuanbHble 6amiel — 20 6amIoB
* OTBeT Ha 3Kk3aMeHe: He Ooinee 30 OamioB



Pacrnipenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJAeHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOJI-BO
MBI paboTsI KOHTpOJsl | Oamos
/ cpe3bl
1. |9mexrpomaraut | Ompoc 1 1 6amn - CTymeHT OTBETHJI Ha OOJBITMHCTBO BOIPOCOB OMIpPOCa H
HBIE CBOICTBA MPOAEMOHCTPHPOBAJ TOHUMAaHUE CYTH OCTaJbHBIX BompocoB. Ecim
cBeTa CTY[EHT HE OTBETHJI Ha OOJIBITMHCTBO BOIIPOCOB OIpoca — ero pabora
OarramMu He OLEHUBAETCS.
Pemenne 2 2 Oayuta — CTyACHT PEIII IPeIOKCHAYIO 3a1aqy; 1 6amt — CTymeHT
MpaKTHYEC PEIINI MPEATIOKEHHYIO 3314y ¢ TIOMOIIBIO TTPETIOIaBaTes;
KHX 3a7a4
Ecnmu cTymeHT He pemmi NpenyioKeHHYIO 33/Jady C HaBOISIIUMU
BOIIPOCAMH TIPETOAaBaTesis — ero paboTa OaiaMy He OIICHUBACTCS.
3ammra 3 Jlabopatopnass pabora: 3 Oamia — BBIIOJHEHB BCE 3aJaHUA
nabomarop nabopaTopHO PabOTHI, CTYAECHT YETKO 0€3 OIMMOOK OTBETHII Ha BCE
HBEIX paboT KOHTPOJIBHBIC BOMPOCH, 2 ©Oamga — BBIIOJHEHB BCE 3aJaHMS
nmabopaTtopHOl paboOThI; CTYOEHT OTBETHJI Ha BCE KOHTPOIBHBIE
BOIPOCHI C 3aMe4aHWAMH; | Oaur — BBIIONHEHBI BCE 3aJlaHUS
nmabopaTopHO pabOTHI ¢ 3aMEUaHUSMHU; CTYICHT OTBETHJI Ha BCE
KOHTPOJIFHBIE BOIIPOCHI C 3aMedaHUsIMHU. ECIi CTyIeHT HE BBITOIHNI
WIM BBINIOJIHHUI HEMPABWIBHO 3a/aHusl J1labopaTopHO paboOTHI;
CTYIEHT OTBETWJ Ha KOHTPOJBHBIE BONPOCH C OMIMOKaMH WM He
OTBETHJI Ha KOHTPOJBHBIC BOINPOCHI — €ro pabora OammamMu He
OIIEHWBAETCSI.
2. | T'eomerpuuecka | Ompoc 1 1 6amn - CTymeHT OTBETHJI Ha OOJBITMHCTBO BOIPOCOB OMpPOCa H
S OTITHKA MPOAEMOHCTPHPOBAJ TOHUMAaHUE CYTH OCTaJbHBIX BompocoB. Ecim
CTYICHT HE OTBETHJI Ha OOJIBITMHCTBO BOIIPOCOB OMpoca — ero pabora
OarramMu He OLEHUBAETCS.
Pemenne 2 2 Oayuta — CTyACHT PEIII IPeIOKCHAYIO 3a1aqy; 1 6amt — CTymeHT
MpaKTHYEC PEIINI MPEATIOKESHHAYIO 3314y ¢ TIOMOIIBIO TTPETIOIaBaTes;
KHX 33724
Ecnmu cTymeHT He pemmi NpenyioKeHHYIO 33/Jady C HaBOISIIUMU
BOIIPOCAMH TIPETOaaBaresis — ero paboTra OamiaMy He OIICHUBACTCS.
3ammra 9 Jlabopatopnass pabora: 3 Oamia — BBIIOJHEHBI BCE 3aJlaHUA
nabomarop nabopaTopHO PabOTHI, CTYAECHT YETKO 0€3 OIMMOOK OTBETHII Ha BCE
HBEIX paboT KOHTPOJIBHBIC BOMPOCH, 2 ©Oamga — BBHIIOJHEHB BCE 3aJTaHMS
nmabopaTtopHOW paboOThI; CTYOEHT OTBETHJI Ha BCE KOHTPOIBHBIE
BOIPOCHI C 3aMe4aHWAMH; | Oaur — BBIIONHEHBI BCE 3aJlaHUS
nmabopaTopHO pabOTHI ¢ 3aMEUaHUSMHU; CTYACHT OTBETHJI Ha BCE
KOHTPOJIFHBIE BOIIPOCHI C 3aMedaHUsIMHU. ECITi CTyIeHT HE BBITOIHUI
WIM BBINIOJIHWI HEMPAaBWIBHO 3aaHusl J1labopaTopHOM paboOTHI;
CTYIEHT OTBETWJ Ha KOHTPOJBHBIE BONPOCH C OMIMOKaMH WM He
OTBETHJI Ha KOHTPOJBHBIC BOINPOCHI — €ro pabora OammamMu He
OIIEHHUBAETCSI.
3. | Uuatepdepennn | Ompoc 1 1 6amn - CTymeHT OTBETHJI Ha OOJBITMHCTBO BOIPOCOB OMIpPOCa H
s CBETa MPOAEMOHCTPUPOBAJ TIOHUMAaHHE CYTH OCTaJbHBIX BompocoB. Ecim
CTYICHT HE OTBETHJI Ha OOJIBITMHCTBO BOIIPOCOB OMpoca — ero pabora
OarramMu He OLEHUBAETCS.
Pemenne 2 2 Oayuta — CTyACHT PEIII IPeIOKCHAYIO 3a1aqy; 1 6amt — CTymeHT
MpaKTHYEC PEIINI MPEATIOKESHHAYIO 3314y ¢ TIOMOIIBIO TTPETIOIaBaTes;
KHX 3a7a4

Ecmu crynmeHT He pemmn NpeanioKEHHYIO 3a/ady C HaBOASIIMMU
BOIIPOCAMH TIPETOaaBaTesis — ero paboTra OaiaMy He OIICHUBACTCS.
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3amura
nmaboaTop
HBIX paboT

JlaGoparopHas paborta: 3 ©Oamra — BBIOJTHEHBI BCE 3aJaHUs
nabopaTopHON pabOThI, CTYACHT YETKO 03 OMMOOK OTBETHJ Ha BCE
KOHTPOJbHBIC BOMPOCHI, 2 0Oalla — BHINOJIHCHB BCE 3aJaHUA
nabopaTtopHON paboOThI; CTYACHT OTBETHJI HAa BCE KOHTPOJIbHBIC
BONPOCHI C 3aMe4yaHusMH; | Oaul — BBIIOJHEHBI BCE 3aJlaHUS
mabopaTtopHON pabOThl C 3aMEUYaHUSMU; CTYJACHT OTBETHJI Ha BCE
KOHTPOJILHBIC BOIIPOCHI C 3aMeUaHUsMH. ECIIM CTyICHT HE BBITOIHUI
WIM BBITIOJMHWI HETPABWIBHO 3a/laHus JIabopaTropHOl pPaboTEHI;
CTY[IEHT OTBETHJ Ha KOHTPOJIBHBIC BOMPOCHI C OIIMOKAMU WA HE
OTBETWJI HAa KOHTPOJBHBIC BOMPOCH — €ro pabora OamiamMu He
OIICHUBAETCS.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

Ha nucemeHHy10 KOHTpoONbHYIO pabory orBomutcs 90 MunHyT (BCe
3aHATHE).

5 0aJUIOB — CTYIEHT BBHIMOJHUI PaboTy 0e3 OmHOOK W HEJ0YETOB,
JOMYCTHII He OoJiee OTHOTO HEeAoUeTa.

4 Gaya — CTYOEHT BBIOTHUI paboTy MOJTHOCTBIO, HO AOMYCTHI B HEl
He OoJiee offHOUM HerpyOol OIMOKH U OJHOTO HeJo4eTa, WK He Ooliee
JBYX HEJIOYETOB.

3 Oamma — CTYOSHT NpPaBWIBHO BBHIOJHWI HE MEHEE MOJOBUHBI
paboThl WK AOMYCTHI HE Oonee ABYX rpyObIX OmMOOK, WK He Oomnee
OJHOU TpyOOil U OTHOW HErpyOOil OMMOKKM W OJHOTO HEIOoYeTa, U
He Oojee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPHU OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.

2 baiia — CTYACHT NMPaBHJIBHO BBHIMIOJIHMI MEHEE HOJIOBHUHBI paboTHI,
JOTYCTHIT HECKOJIBKO HEAOUETOB.

1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOTYCTHIT HECKOJIBKO HEZ0UETOB MU Oojiee 3 TpyObIX omrO0K

Judpaxmust
cBeTa

Ormpoc

1 Gamn - CTYACHT OTBCTUJI Ha OOJBIIMHCTBO BOIIPOCOB OIIpOCa U
MNPpOACMOHCTPHUPOBAJI TOHUMAHUC CYTU OCTAJIbHBIX BOIIPOCOB. Ecmm
CTYACHT HC OTBCTHUJI Ha OOJIBIIMHCTBO BOIPOCOB oIpoca — €ro pa60Ta
Oamnamu He OLICHMUBACTC.

Pemenue
MpaKkTUyec
KHX 3a1a4

2 Gajuia — CTYACHT peIlnl IpeIOKEHHYIO 3a1ady; | 6amn — cTyneHT
PEIINI NPEATIOKEHHYIO 3a7jady ¢ TIOMOIIBIO ITPETIOIaBaTeNs;

Ecimm CTYACHT HC pPCIIWI MPCIOXKCHHYIO 3aJady C HaBOAAIIUMH
BOIIpOCaMu NpernoaaBaTeAa — €ro pa60Ta OamnamMu He OLICHUBACTCA.

3amura
nmaboaTop
HBIX paboT

JlaGoparopHas paborta: 3 ©Oamra — BBINIOJTHEHBI BCE 3aJaHUs
mabopaTopHON pabOThI, CTYACHT YETKO 03 OMMOOK OTBETHJ Ha BCE
KOHTPOJIbHBIC BOMNPOCHI, 2 Oalla — BHINOJIHCHB BCE 3aJaHUA
nmabopaTtopHON paboOThI; CTYACHT OTBETHJI HAa BCE KOHTPOJIbHBIC
BONPOCHI C 3aMe4yaHusMH; | Oaul — BBIIOJHEHBI BCE 3aJlaHUS
nabopaTtopHON pabOThI C 3aMEUYaHUSMU; CTYJACHT OTBETHJI Ha BCE
KOHTPOJILHBIC BOIIPOCHI C 3aMeUaHUsAMH. ECIIU CTyICHT HE BBITOJHUI
WIM BBITIOJMHHWJ HEMPABWIBHO 3a/laHus JIabopaTropHOl pPaboTEHI;
CTY[IEHT OTBETHJ Ha KOHTPOJIBHBIC BOMPOCHI C OIMIMOKAMH WIIA HE
OTBETWJI Ha KOHTPOJBHBIC BOIMPOCH — €ro pabora OamiamMu He
OIICHUBAETCS.

Kpucranmoontu
Ka

Ormpoc

1 Gamn - CTYACHT OTBCTHUJI Ha OOJBIIMHCTBO BOIIPOCOB OIIpOCa U
MNPpOACMOHCTPUPOBAJI TOHUMAHUC CYTU OCTAJIbHBIX BOIIPOCOB. Ecmm
CTYACHT HC OTBCTHUJI Ha OOJIBIIMHCTBO BOIPOCOB oIpoca — €ro pa60Ta
Oamnamu He OLICHMUBACTCA.

Pemenue
MpaKkTUyec
KHX 3a1a4

2 Gajuia — CTYACHT peIln IpeIoKEHHYI0 3a1ady; | 6amn — cTyneHT
PELINI NPEATIOAKEHHYIO 3a7jady ¢ TIOMOIIBIO MTPETIOIaBaTeNs;

Ecimm CTYACHT HC pPCIIWI MPCAJIOXKCHHYIO 3aJady C HaBOAAIIUMH
BOIIpOCaMu NpernoaaBaTeAa — €ro pa60Ta OamnaMu He OLICHUBACTCA.
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3amura
nmaboaTop
HBIX paboT

JlaGoparopHas paborta: 3 ©Oamra — BBIOJTHEHBI BCE 3aJaHUs
nabopaTopHON pabOThI, CTYACHT YETKO 03 OMMOOK OTBETHJ Ha BCE
KOHTPOJbHBIC BOMPOCHI, 2 0Oalla — BHINOJIHCHB BCE 3aJaHUA
mabopaTopHOW pabOThI; CTYACHT OTBETHWJI Ha BCE KOHTPOILHBIC
BONPOCHI C 3aMe4yaHusMH; | Oaul — BBIIOJHEHBI BCE 3aJlaHUS
mabopaTtopHON pabOThl C 3aMEUYaHUSMU; CTYJACHT OTBETHJI Ha BCE
KOHTPOJILHBIC BOIIPOCHI C 3aMeUaHUsMH. ECIIM CTyICHT HE BBITOIHUI
WIM BBITIOJMHWI HETPABWIBHO 3a/laHus JIabopaTropHOl pPaboTEHI;
CTY[IEHT OTBETHJ Ha KOHTPOJIBHBIC BOMPOCHI C OIIMOKAMU WA HE
OTBETWJI HAa KOHTPOJBHBIC BOMPOCH — €ro pabora OamiamMu He
OIICHUBAETCS.

Paccesnmue
CBETa U
TEIIOBOE
U3IIy4YCHHE

Ompoc

1 Gamn - CTYACHT OTBCTHUJI Ha OOJBIIMHCTBO BOIIPOCOB OIIpOCa U
MNPpOACMOHCTPHUPOBAJI TOHUMAHUC CYTU OCTAJIbHBIX BOIIPOCOB. Ecmm
CTYACHT HC OTBCTUJI Ha OOJIBIIMHCTBO BOIPOCOB oIpoca — €ro pa60Ta
Oamnamu He OLICHMUBACTC.

Pemenune
MpaKkTUyec
KHX 3a1a4

2 Gajuia — CTYACHT peIln IpeIOKEHHYIO0 3a1ady; | 6amn — cTyneHT
PEIINI NPEATIOAKEHHYIO 3ajady ¢ TIOMOIIBIO MTPETIOIaBaTeNs;

Ecimm CTYACHT HC pPCIIWI MPCAIOKCHHYIO 3aJady C HaBOAAINIUMH
BOIIpOCaMHu NpenoaaBaTeAa — €ro pa60Ta OamnamMu He OLICHUBACTCA.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

10 6annoB — cTyAeHT npaBuiIbHO oTBeuaeT Ha 91-100% BompocoB B
TecTe

8 0aJUIOB — CTyAEHT HpaBWIIBHO OTBe4yaeT Ha 76-90% BompocoB B
TecTe

6 0a/uIoB — CTYIEHT MpPaBWILHO OTBEYaeT Ha 66-75% BOIPOCOB B
TecTe

4 Gaya — CTYOEHT IpaBUIIbHO oTBevaeT Ha 41-65% BompocoB B TecTe
2 Oama — CTYOEHT HpaBWIBbHO oTBedaeT Ha 25-40% BompocoB B
TECTe.

Menee 25% npaBUIBHBIX OTBETOB 0aJIOB HE AaeT

ITocemaeMocThb

10

10 GamnoB — crygent mocetua Bce 100% 3amstuit 7-9 OamnoB —
cTyaeHT mocetun He Menee 80% 3aHsaTuii 4-6 OamgoB — CTYOEHT
nocetunt He MeHee 50% 3aHATHi 1-3 Oamma — CTYIEHT MOCETHI HE
MeHee 25% 3anatuil Ecnu cTymeHT mocetwn MeHee 25% 3aHATHIM,
0aJuTbl HE HAYUCIISIOTC

[IpemuansHbie OaIbl

20

JlononHuTENbHBIE TPEMUATBHBIE 0AJUIBI MOTYT OBITH HAYHCIICHBI:

- TOCTOSIHHAsT aKTUBHOCTh BO BpEeMsl NPaKTHYECKUX 3aHATHH — 5
0aIoB;

- y4acTHe B MPOEKTaxX — 5 6aios;

- yuacTtue B KoH}epeHuusx — 10 6annos.

OTBeT Ha PK3aMCHE

30

10-17 ©annoB — CTyAEGHT PacKpbUl OCHOBHBIE BOMPOCHI M 3aJaHus
Oujera Ha OLEHKY «yHOBJICTBOPHUTENbHO» 18-24 0aminoB — CTyOeHT
pPacKpbll OCHOBHBIE BOMNPOCH W 3aJaHWi Owuiera Ha OICHKY
«xopomoy, 25-30 0anoB — CTYIEHT PacKpbll OCHOBHBIE BONIPOCH U
3aJaHus OMJIeTa Ha OLICHKY «OTAMYHOY

10.

WnpuBuayansHble 3a1aHUS,
C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUATENBbHBIE OaNIbl Ha
JK3aMEHe

20

JloOGop: CTymeHT MOXKeT TPEJOCTaBUTh BCE 3a/JaHUs TEKYIIEro
KOHTPOJISI U KOHTPOJIBHBIE CPE3bI

11.

HUroro 3a cemectp

100

HtoroBast OIEHKa 1O DJK3aMEHY BBICTABIIIETCS B
YeThIpexOasIbHONW  IIIKaJIe.

[TepeBon

100-6amnbpHOM  peUTUHTOBOM

100-6annpHOM mIKame W B TPATUIMOHHOMN
OLIEHKH [0 JUCLHUIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aITbHYIO OCYIIECTBISIETCS CIEAYIOIIMM 00pa3oM:

100-0ajuibHasg cucreMa

TpanuuonHas cucrteMa
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85 - 100 6annos OTnugyHO

70 - 84 6annoB Xoporto

50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
3ammura J1200J1aTOPHBIX padoT

Tema 1. DnekTpoMarHuTHBIE CBOMCTBA CBETA
1. JlaiiTe onpeiesieHue ONTUYECKONH CUCTEMbI M1 OCHOBHBIX TIOHSITH, CBSI3aHHBIX C HEH.
2. Ilpenomnenne Ha cepuueckoii moBepxHocTH. Hymepoii nuBapuant A60e.
3. Kakas muH3a cuutaetcst TOHKOH? UTo Takoe ONTHYEeCKUi eHTp JIMH3bI? BeiBecTr hopMyTy TOHKOW JTUH3BI U3 HYJIEBOTO

nHBapuanTa AOOe U IpoaHAIM3UPOBATS €€.

4. Kakue onTHYecKre CUCTEMBI HA3bIBAIOTCS COOMPAIONTUMH U PACCEUBAIOIINMU? MOXKHO JTM COOMPAIONIYI0 CUCTEMY CIeNaTh
pacceuBarolield 1 Ha000poT? MOXKET JIU TJ1a3 OTIIMYUTH MHUMOE N300pakeHHe OT JICHCTBUTEIBHOTO?

5. Yro Takoe onTHYeCcKas CUiia JMH3bI, U B KAKUX eIUHUIAX OHA u3Mepsiercs? [Touemy npu onpeeneHnu GOKYCHOTO pacCTOsIHUS
pacceuBaroIIe JIMH3bI ONTHYECKas CHJIa BCIIOMOTaTeNIbHOM cOOMparoIiel JTMH3BI JOJDKHA OBITH 00JIbIIe (110 MOTYITI0)?

6. B uem 3akrouarorcs siBieHus chepudeckoit aboeparum, XpoMaTuaeckoi aboepaluu, TuCTopcuu?
7. IlocTpocHue n300pakeHus B JIHH3aX (3a1a4a).
8. OxapakTepr30oBaTh METOIBI ONpeneIcHus (POKYCHBIX PACCTOSIHHMA, TPUMEHSIEMbIX B JAaHHOH padoTe.

9. Uemy paBHO BO3MOXKHOE PACCTOSIHUE MEXKTy MPEAMETOM (CETKOIl) U SKpaHOM B METOJE MepeMeIeH i ?

Tema 2. ['eomeTpudeckas onTuKa
1. Hauepture u 00BbscHUTE X0 Tydeil B MUKpockorie. Kak HaliTh yBennmueHrne MUKpockora? Yem orpaHndeHa pa3penaronias
crJIa MUKpOCKoTa?
2. YUro Ha3BIBAETCSl OTHOCUTEILHBIM TTOKa3aTesieM mpenomieHns? KakoB ero Gpu3ndecknii ¥ TeOMEeTPHUUECKU CMBICIT?

3. Uto Ha3pIBaeTCs aOCOIFOTHBIM IOKA3aTEICM IPEIOMIICHHUS, M KaK OH CBSI3aH C OTHOCHTEIIBHBIM [TOKA3aTeJICM MPECIOMIICHUS ?

4. Mpunamun @epma. BeiBecTr Ha €T0 OCHOB 3aKOHBI OTPAXKCHHS U TIPEIIOMIICHHSI CBETA.

5. Bonnogoii npunuui [olirenca. BeiBoj 3aKOHOB OTpa)KeHUsI U MTPETOMIICHHSI Ha €r0 OCHOBE.

6. OneHuTe NMpeeTbHYIO TOMINUHY CTEKISTHHBIX INIACTHHOK, Ha KOTOPBIX MOYKHO ITPOBOJIUTH ATH OMBITHL. Kakoe MakcuMalbHOE MX

YHUCJIO MO’KHO HAOUPATh B CTOIY?
7. Tlouemy u3MepeHus clieyeT IPOBOAMUTH ISl JIy4ei ¢ MajIbIM 3HAYCHHEM YIJIOB TaeHuUs?

8. CpaBHI/ITe L[aHHbIﬁ criocod OIIPCACIICHUSA MOKAa3aTCJId MPEJIOMIICHUS CTCKIIa C APYTUMU U3BECTHBIMU Bawm criocobamu.

9. PacrionoxwuTe KapaHIaIl HAKIIOHHO B CTaKaHE C BOJOW M TOCMOTPHUTE Ha HETO CBEPXY, a 3aTeM cOoky. [Togemy mpu
HaOTIONEHNH COOKY YacTh KapaH/alla, PacIoIOKEHHAS B BOJIC KAXKETCS CABUHYTOW B CTOPOHY M YBEIWYCHHOU B tameTpe?

Tewma 3. UuTepdepenius cera
1. B uem 3akitodaercs siBjieHre uHTepdepeHnn?

2. Kakum YCJIOBUSAM JOJIZKHBI YIOBJICTBOPATH UCTOYHHUKH CBETA JJId NOJTYUCHUSA PIHTCp(i)epeHL[IdOHHOﬁ KapTI/IHI)I?

3. BeiBeanTe yCIIOBHSI yCHIICHUS M OCJIA0JICHNUS CBETA IPH HHTEPHEPEHIINN OT IBYX KOTEPEHTHBIX HCTOYHUKOB, HCIIOTB3YS
TIOHSTHE Pa3HOCTH (a3.

4. TToHsITHE O TEOMETPUUECKON U ONTUYECKON Pa3HOCTH Xoa. Kak pasHOCTh ONTHYECKOTO XO/a CBsA3aHa ¢ Pa3HOCThIO (a3
koeOanmii? BriBeanTe YCIOBHS yCHIICHHUS W OCTTIAaOIEHUs CBETa MIPH WHTEPPEPEHIINHN IBYX KOTEPEHTHBIX HCTOYHUKOB, HCIIOTB3YS
MTOHATHE ONTHYECKON PAa3HOCTH XOAa.

5. Ilepeuncnure KCIIEpUMEHTAIBHBIE CIIOCOOBI MTOTYICHUS KOTEPEHTHBIX ITyYKOB B onTHKe. Ha Kakue 1Ba pa3HBIX METOa MOKHO
pa3ouTh n3BecTHHIE BaM criocoOb1?

6. [Touemy juts HaOMIONEHUST HHTEPHEPEHIINN CBETA OT OOBITHBIX HCTOYHUKOB HHTEP(HEPUPYIOIINE TTYYKH JOJDKHBI TPOUCXOTUTH
OT OZTHOTO H TOTO K€ HCTOYHUKA?

7. Kakyio BeMurHy Ha3bIBAIOT IJTMHONH KOTEPEHTHOCTH?

8. UTo Ha3bIBACTCsI CTCIICHBIO0 BPEMEHHOI KOTepEeHTHOCTH KosieObanuii? Kak oHa cBsi3aHa C BUIHOCTBIO HHTEP()EPECHIIMOHHBIX
mosioc?

9. Kakyro BeJIMuMHY Ha3bIBAIOT CTEIIEHBIO MPOCTPAHCTBEHHON KorepeHTHOCTH? Kak oHa CBsi3aHa ¢ BUIHOCTHIO
nHTEP(EPESHIMOHHBIX 110J0C?

15
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Tema 4. JIludpaxius cBeta

. B uem 3akmrouaercs siBinenue Audpakiuu cBera’?

. Chopmynupyiire npunnun [rolirenca-dpenerns.

. B uem omnmmume mudpaxmum @penens ot nudpakinun Opaynrodepa? Kakyro nudpaknuto Bel Habmronaere B JaHHOK padoTte?
. KakoBeI ycnoBust ycuiieHust 1 ocinaOiieHust cBeTa npu Audpakiyu OT OXHOU Iiein?

. Uto Ha3bIBAETCS TIEPUOJIOM WIIH TTOCTOSTHHON AU(PPAKIIMOHHON PEIIeTKH?

. KakoBeI ycnoBust 00pa3oBaHus INIaBHBIX MAKCUMYMOB IpH Audpakiuu ot 1u(paKkIUOHHON pelieTky, uMeronied N meneit?

. KakoB mopsiiox cieoBaHus IBETOB B TU(PPAKIIHOHHOM CTIEKTpe?

. Kakum ycrioBrem orpesensiercst KOMMIecTBO HAOIHIaeMbIX IJIABHBIX MAKCUMYMOB?

. B 1eM mpenmMy1mecTBO CIEKTPOB HU3KUX MOPSIIKOB MIPU MCTIOIB30BAHUH JHU(PPAKIIOHHON PEIIESTKH B KAaUeCTBE

JIUCTIEPTUPYIONIETO dIIeMeHTa?

10. JIBe mudpakroHHBIC PEMIETKH OJHOTO pa3Mepa HMEoT pazHoe yuciio mTpuxoB N1 u N2 > N1. Kakast u3 HUX uMeH Oonee
BBICOKYIO Pa3pemaronyto CrmocoOHOCTh B CIIEKTPe 1-To MOpsIKa U B CIIEKTPE MAKCHMAIILHOTO TIOpsiIKa?

0 N N L B WND

W\ A W N

Tema 5. Kpucramuioontuka

1 Yo Takoe ectecTBeHHBIN CBET. [I10CKO Mosipu3oBanHblil cBeT?  Kak OTIUYHThH MOISPU30BaHHBINA CBET OT
ecrecTBeHHOT0? YTO Takoe CTENeHh  MOJISIPU3AIUH?

2 Kakumu criocobamu U3 €CTECTBEHHOTO CBETA MOXKHO MOTYYUTh  TUIOCKO TONISIPU30BAHHBIN?
3 B uem cocrour 3akon bprocrepa? Kakoil yron o0pasyror Mmexy — co0OH OTpa)KEHHBIH U PEJIOMIICHHBIN JIyYH TIPH yTye

HaJIeHns], COOTBETCTBYIOLIEMY YDy MOJHOM nosisipu3anuu (yrny bprocrepa)? B kakux MmiIoCKOCTSIX NOJISIPU30BAHbI
OTPaKCHHBIN U MPEJIOMIICHHBIH JIyUH U ouemy?

4 B uem cocrour 3akon Mamtoca?

5 B gem cocrouT siBIeHHE ABOITHOTO JTydenperomieHus? B kaknux  BemiecTBax oHO HaOmomaetcs? Kak 3To sBieHue
MOYKHO OOBSICHUTE?

6 Kak ycrpoena mpusma Huxoms?
7 B yem cocTouT 0COOCHHOCTh MHTEP(PECPCHIINU MOJIIPU30BAHHOTO  cBeTa?
8 BosnukHer i1 nHTEp(EPEHIIMOHHAS KAPTUHA, €CIIA CBETH BMECTE  OOBIKHOBEHHBINW 1 HEOOBIKHOBEHHBIH J1y4dn?

9 U3 nosnsiponsia MOTYT OBITH N3TOTOBJICHBI OYKH, CKBO3b KOTOPbIE  JEJIAI0TCS HE3aMETHBIMH OJIMKH CBETA, OTPAKEHHBIC OT
Onecrsiux rmosepxHocreil.  Yem aTo 00BsICHUTH? [1€ MOr'YT HAiTH  NPUMEHEHHE ITOJOOHBIC OUKHU?

10 Kakoe npakruueckoe NpUMEHEHUE UMEET SBJICHUE BO3ZHUKHOBEHHSI ONITHYECKON aHHU30TPOIHU MIPH MEXaHHUECKOU
nedopmarn?

Omnpoc

Tema 1. DaeKkTpoMarHuTHHIE CBOMCTBA CBETA

. Kparkue ucropuueckue cBeieHus: O pa3BUTUHN YUCHUS O CBETE.

. BomHOBast 1 KBaHTOBasI TEOPHS CBETA.

. Mecro ontuku B pU3HYCCKOI HAYKE U €€ POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.
. YpaBHenust Maxkcsesuia. BomHoBoe ypaBHeHue.

. [Momepeunocts. [IpencrapineHne WIOCKOH BOJHBI B KOMIUIEKCHOH opMme.

. Cyneprio3urus 3J1eKTPOMarHuTHBIX BOJIH.

. DHEpPreTU4YeCcKuil CBETOBOM MOTOK.

. q)OTOMeTpI/I‘leCKI/IC BCJIIMYNHBI.

Tema 2. [eomeTpuueckas onTuka

. OnTu4ecKu OHOPOIHBIE U HEOAHOPOAHBIE CPE/IbI.

. puamun depma, mpuaun [toiirenca n 000CHOBaHNE 3aKOHOB OTPAXKSHUS U TIPEIOMIICHHUS CBETA.

. OCHOBHBIC OIPE/ICIICHUS TCOMETPUYCCKON onTHKH. [IpenomicHue (1 oTpaxeHue) Ha chepryecKoil MOBEPXHOCTH.
. Hyneroii naBapuant A66e. ®okycsl cheprueckoii moBepxHocT. Dopmyna cheprudeckoro 3epraa.

. DOKyCHOE PacCTOsIHUE CHEPUICCKOrO 3epKaa.
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6. N300pakeHne MaJbIX MPEIMETOB IIPH MPETOMIICHIH Ha C(hepruecKoi MOBEpXHOCTH. YBenuueHne. Teopema
Jlarpamxa-I'enpmronbia.

7. LlenTpupoBanHas ontuyeckas cucrema. [Iperomienne B muaze. O0mas hopMysa TOHKOH JTHH3bI. DOKYCHOE pacCTOsSTHUE
TOHKOH JInH3BI. COOMpAroIIne 1 paccenBaronue JUH3bL. M300pakeHre B TOHKOW JIMH3E.

8. VBenuuenue.
9. Onrruueckast cuia JIMH3bL. M ieaibHble ONTHYECKUE CUCTEMBL.

10. Abeppanuu ontnueckux cucreM. Kayctuueckas moBepxaocts. Chepuueckas abeppamnus. Koma. AcTurMaTi3M HAKIIOHHBIX
y4KoB. Jluctopcus n3o0paxenus. XpomMarndeckre abepparuu. AXpoMaTru3aius JTHH3.
11. OnTudeckue HHCTPYMEHTHI.

Tema 3. MnTepdepenuus crera
1. [TousiTie 00 nHTEp(EPEHIUK CBETA.

2. O6mmme ycioBus 00pa30BaHUsI MAKCHMYMOB 1 MUHUMYMOB UHTEP(PEPEHIINU TIPU PACTIPOCTPAHEHUH KOTEPEHTHBIX BOJH B
OIHOPOJTHOM U U30TPOIHOMN cpejie.
3. [lonsTHe 0 BOJTHOBOMAX.

4. MckyccTBEHHBIE Cpeibl ISl 2JEKTPOMArHUTHBIX BOJIH CAHTUMETPOBOTO AUANa30Ha: BOIHOBOJHBIC U METAJUIONCHTOYHbIE
CTPYKTYPBL.
5. JlaGoparopHsle MeToabl HaOmoaeHUs nHTepdepeHnny cBera: onbIT FOHra, 3epkana @penerst, Ounpusma Openers.

6. IIpocTpaHcTBEHHAST KOTEPEHTHOCTb.

7. UnrepdepeHiius B TOHKUX IUTACTHHKAX (IUICHKAX) B OTPAKECHHOM U IPOXOJISIIIIEM CBETE.

8. ITosmockl paBHOTO HAKJIOHA.

9. ITonockl paBHOM TOJLIUHBIL.

10. UaTepdepennus mpu HOpMaabHOM TTaJICHUHU CBETA.

11. Konbua HerotoHa.

12. UatepdepomeTpbl Maiikenscona. THTEphEpOMETPHI B CAHTUMETPOBOM JTHAITA30HE AJIEKTPOMArHUTHBIX BOJIH.
13. MHorony4eBast uHTep(epeHIHsI.

14. TloHsATHE O pa3pemaroIieid CroCOOHOCTH ONITUYECKUX MPUOOPOB.

Tema 4. ludpakuus cBera
. Ionsitne o audpakym cera.

. llpunnun [oiirenca-Openens.
. Meton 30u ®peHens U NpSIMOIIMHEHHOCTD PACIPOCTPAHEHUS CBETA.

. Mudpaxnmst @penens Ha KPyTJIOM OTBEPCTHH U JTUCKE.

1

2

3

4

5. 30HHBIE [IACTUHKH.
6. CBo¥icTBa IIEHTPAIBHOH 30HBI DpeHers.

7. 3ousl llycrepa u cnupans KopHro.

8. ludpaknus cBeTa OT MPSIMOJIMHEHHOTO Kpasi HEMPO3payHOTO dKpaHa.

9. ludpaxums cBeTa Ha 1SN ITPU MAJIOM 3HaYE€HUU BOJIHOBOTO ITapaMeTpa.

10. Iudpaxnuus Opaynrodepa.

11. JIudpaxuust Ha mean npu OOJIBIIOM 3HaUCHUH BOJIHOBOT'O IIapaMeTpa.

12. Xapakrep muhpakimOHHON KapTHHBI U YCIOBUS 00pa30BaHUS MUHUMYMOB TH(PPaKIINH.

13. IndpakuonHas penerxa.

14. Teopust qudpakiny Ha OTHOMEPHOU peIeTKe.

15. Tlonsarue o da3oBoit qudpaKINOHHON perIeTKe.

16. Tudpakius cBeTa mpy yIbTPa3ByKOBBIX BOJTHAX.

17. Pa3peraronias CtocoOHOCTh MUKPOCKOTIA.

18. Teopust nudpakuun Jlays. ®opmyna Bymnsda-bperros.

19. MeTobl peHTIeHOCTPYKTYPHOTO aHainu3a: Mero Jlays, Metos Bpamatomerocs: kpucraiia, merox Jebas-1leppepa.

15. TlonsaTHe 0 ToNOTpadun.

Tema 5. Kpucraminoontuka



Kpucrannoonrtuka. J[BoiiHOE TyuenpeaoMiIcHHE.

[Tonsipu3anus cBeTa Mpu NPOXOKIECHUH YePe3 KPUCTAILI UCIIAH ICKOTO IIIIATA.
OnTuyeckue CBOMCTBA aHU30TPOITHOM CPE/IbI.

JIyueBas 1 HOpMaJIbHAsI CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH B OZTHOOCHOM KPHCTAJLIE.
OnTuyeckass THANKATPUCA WU SILTUIICOU HOPMAaJICH.

KpuBu3Ha BOJTHOBOM MTOBEPXHOCTH B aHU30TPOITHOU CpeEIE.

o

HopmanbHast ckopocTh OOBIKHOBEHHOI BOJIHBI B OJJHOOCHOM KPHUCTAJUIE U €€ HE3aBUCUMOCTh OT
HaIpaBJIEHUS pacIpPOCTPaHEHMUS.

8. Crnoucras quaneKTpuuecKasi CTpyKTypa.

9. OcHoBHBIE CBOMCTBA (ha30BBIX TBOSKOMPEIOMIISIIONTUX TIACTUHOK 1/8, 1/4, 1/2 u nienoit nimuHbI
BOJIHBEI.

10. AHanu3 noJasipru30BaHHOIO CBETA.

11. WuTepdepeHius noasipu30BaHHBIX BOJTH B OAHOOCHBIX KPHCTAIUIAX U CIIOKEHHE KOTEPEHTHBIX BOJIH

C OPTOrOHAJIbHBIMU JIMHUSMU IMOJIApU3aALIUHA.

12. Ob6mas popmyna uHTEpHEpEHIH MOTIPU30BAHHBIX BOJIH B aHU30TPOIHBIX KPUCTATTMUYECKUX
IJJACTUHKAX U MOJSIPHAs AMarpaMMa pe3yJbTUPYIOLIEH BOJIHBI, BBIXOAAIIEH U3 IIJIACTUHKH.

13. Hawnyumiee ycnoBue it HaOmoneHUsI UHTEp(GEPEHIINH TOISIPU30BAHHBIX BOJIH B OJHOOCHBIX
KPUCTAJIIINYECKUX IIJIACTUHKAX.

14. B3anmozeiicTBue ABYX KOTEPEHTHBIX BOJIH C IIPOU3BOJIBHOW JIMHUEH OPUEHTALMU HX
WIEKTPUUECKUX BEKTOPOB.

15. [Tonsarue 06 nHTEpHEPEHIINH BOJIH C AIUIUNTHYSCKIMHU U KPYTOBBIMH MOJISPU3ALIUSIMH.
VckyccTBEeHHAs aHM30TPONHS IPU MEXaHUYECKOH Jie(hopMalvy BelecTna.

Tema 6. Paccesinue cBeTa 1 TEIUIOBOE U3TyUYCHUE

I. Paccesanue cgera.

2. [Ipupona paccestausi. PeneeBckoe paccestHue u paccessuue Mu. Paccesinue cBera B atMmocdepe.
3. dusnyeckas CyIHOCTb PACCESIHUS.

4. Paccessnue Manaenpimrama-bpuiimosHa 1 KOMOMHAIIOHHOE pacCesTHUE.

S. TemnoBoe u3inydeHue.

6. PaBHOBECHOE 1 HEpAaBHOBECHOE U3ITyUYEHUE.

7. W3nyyarenbHas ¥ MOMIOLIATENbHAS CIIOCOOHOCTD Tell.

8. 3akon Kupxroda.

9. YHuBepcaibHas (YHKIHS YaCTOTHI U TEMIIEPATYPHI.

10. AOCOTIOTHO YEpPHOE TEIIO.

I1. CriekTp U3Iy4YeHHs U pacrpeielieHue S3HEPTUH B CIIEKTpe aOCOIIOTHO YEPHOTO TeJla Ha OCHOBE
AKCIIEPUMEHTAJIbHBIX JIAHHBIX.

12. WuTerpanbHast n3myyarenbHas ClIOCOOHOCTb.

13. 3akon Credana-bonbiiMana u 3akoH cMmerieHus: Buna.

14. ®opmyia Penes-Jl>xunca.

2. VnerpaduoneroBas «karactpoda.

Pemenne npakTuyeckux 3agaqy

Tema 1. DnekTpoMarHuTHbIE CBOMCTBA CBETA

1. Jly4u, nagaouuii 1 oTpaskeHHbIH, 00pa3yloT Apyr ¢ apyrom yroJ 140°. Kakoii yroa o0pa3yer nagarouiuii jayd ¢
TLUIOCKUM 3epKajioM?

A.70° b. 40°; B. 20°; I'. 30°.

2. Kakue u3 nepeyucjJeHHbIX HIKe sIBJEHUH 00bSICHAIOTCSI HHTepdepeHueii cBera?

a) — paJgy»Hasi OKpacka TOHKHX MBUIbHBIX TUICHOK;
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0) — xob1ia HeroToHa;
B) — MOSIBJICHUE CBETIIOTO MATHA B IICHTPE TEHH OT MAJIOr0 HEMPO3PAYHOTO JAKMCKA;

F) — OTKJIOHCHHEC CBCTOBBIX nyqei/'l B 00JIaCTB T GOMeTqueCKOﬁ TEHH?
A. Toabko a); b. a) u 0); B. a), 6), B) 1); I.B)ur).

3. Kakue BOTHBI Ha3bIBAIOTCSI KOTEPEHTHBIMHU?
A. Ecau oHM HMeIoT OJIMHAKOBYIO YaCTOTY U Pa3HOCTb q)as, HE3aBUCAIIYI0 OT BPEMEHH]

Bb. Eciu oHM MMEIOT 0IMHAKOBYIO AMILIHTYAY;
B. Eciin 0HM HMEIOT 0IMHAKOBYIO YaCTOTY M Pa3HOCThb (a3, paBHYIO HY.II0;

I'. Ec/iu OHM MMEKOT OIMHAKOBYIO YACTOTY M aMILJIMTY/Y.

4. Yto Takoe nuppaknus BOJIH?

A. HajoxeHue BOJIH, TPHUBOAsiNIEe K YCTAHOBJIEHUIO B KaKI0i TOUYKe TMPOCTPAHCTBA MOCTOSTHHOW AaMILTUTYIbI
KoJIeOaHus;

b. Oru6anue BotHAMH l'lpel'lﬂTCTBHfl, NpUBOAANIECE K OTKIOHCHHUIO OT ﬂpﬂMOJ’lﬂHeﬁHOFO pacnpocTpaHeHusl CBETa;

B. 3aBucuMocTh TNoOKa3aTessi NMpeJIOMJIEHUSI CBeTa OT ero IBeTa, o0ycjaBjHMBalollee pa3jiokeHHe 0eJiOr0 cBeTa Ha
COCTaBJIAIOIINE;

I. Pa3noxeHne cBeTOBBIX BOJIH IIPU NMPOXO0/KACHUHU Yepe3 BellecTBO.

5. CBeT Kkakoro uBera 00/1a1aeT HanOOIbIIMM NOKA3aTeJleM MpeIoMJIeHHUsI PH Nepexoe U3 BO31yXa B CTEKJI0?

A. KpacHnoro; B. Cunero; B. 3enenoro; I. ®duoneronoro.

Tema 2. ['eomeTpuueckas onTuka
1. Ilpu nepexoe Jiyya B oNTH4YECKU OoJiee MIOTHYIO CPELy ...

A. yroun najieHust 00JbIIe yIiia IPEeIOMICHHUS;
B. yron naneHust MEHbIIIE yIiia MPEIOMIICHUS;
B. yron npenomiienus pasen 90°.

2. Yem o0ObsicHsICTCS muctiepcus 6enoro ceera?

A. llBet cBeTa omnpezensieTcs JJIMHOM BOJIHBL. B mipoliecce npenomiieHnst IJIMHa CBETOBOM BOJIHBI U3MEHSETCS, [IO3TOMY
MIPOMCXOIUT MIPEBPAICHNAE OSIOTO CBETa B Pa3HOIBETHBIN CIIEKTP.

b. Benbrii cBET eCTh cMeCh CBETa Pa3HBIX YaCTOT, IIBET ONPEACIAETCS YaCTOTON, KOAPOHUITUEHT MPEIIOMIICHHUS CBETa 3aBUCHUT OT
gacToThl. [103TOMY CBET pa3HOTo IBETa WCT MO PAa3HBIM HAMPABICHUSM.

B. IIpu3ma mormorniaer 6embiid CBET OHOM UTMHBI BOJTHBI, a U3ITyYaeT CBET C Pa3HBIMHU JNTHHAMU BOJIH.
I". IIpu3ma normoniaeT OEJIbI CBET OTHOM YaCTOTHI, @ U3JIyYaeT CBET Pa3HbIX YaCTOT.

3. [IpenmeT KaskeTcst HaM OEJIBIM, €CITH OH ...

A. OTMHAKOBO OTpaKaceT BCE TaalolIne Ha ero JIy4u;

B. ognHak0BO MOTVIOIIAET BCE MAIAIOMINE HA €T0 JIyUH;

B. o1HaKoBO MOMIOIIACT U OTPAXKAET BCE MA/IAIOIINE HA €T0 JIYYH.

4. TTpu KaKoM YCJIIOBHU MOXET HAOIIONAThCS HHTEPPEPEHIINS ABYX ITyUYKOB CBET C Pa3HBIMHU JJTHHAMH BOJIH?
A. TIpn onnHaKkoBOW aMIUTUTY/IE KOJIeOaHuii;

b. IIpu onnHakoBO¥ HaYaIbHOH (a3e KoeOaHmii,

B. IIpu opnHakoBoi aMIUIMTYAE ¥ HavYaIbHOU (ase;

I'. IIpu nmocTossHHOM pa3HOCTH XO/a.

5. Paznocts xona AByx nHTepdepupyomux rydei pasHa A/4. Uemy paBHa pazHOCTb (ha3 KojaeOaHuit?
A. /4,

b. n/2;

B. @

I". 3m/4.

Tema 3. UuaTepdepenius cera
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1. HaiimuTe cHHYC yTiia TOJTHOTO BHYTPEHHETO OTPaKEHUS MTPH MEPEX0/ie CBETa U3 CTEKIIa B BO3IYX, €CIIH CKOPOCTH CBETA B
crexiie B 1,5 paza MeHbllIe, 4eM B BO3TyXE.

A.0,75; b.0,5; B. 2/3; T. 1/6.

2. B Bo31yxe HHTEpPEePUPYIOT KOrepeHTHBIC BOJIHBI ¢ yacToror 5 * 1014 I'u. Yeunurcest nin ociiaOHET CBET B TOYKE, €CITH
pa3HOCTh Xo7a Jryueil B Heil paBHa 2,4 mxMm? [Touemy?

A. Ocna0Her, T.K. pa3HOCTb X0J1a paBHA YETHOMY YHCITY [TOJTYBOJIH;

B. Ocnabuer, T.K. pa3HOCTH XO/Ia paBHA HEYETHOMY YHCITy MTOIYBOJH;

B. Yeunurcs, T.K. pa3HOCTb X0/1a paBHA YETHOMY YHCITY IOJIYyBOJIH;

I'. Yeunutes, T.K. pa3HOCTH X0/Ia paBHA HEYCTHOMY YHCITY MOTYBOJIH;

3. JIyu cBeTa nagaer Ha HOBEPXHOCTh BOAbI oA yriioM 40°. ITog kakuM yIIoM JOKEH yNacTh JIyd Ha MOBEPXHOCTb CTEKIIA,
4TOOBI YToJI IPEJIOMIICHHUS OKa3aJICsi TAKMM JKe, Kak U B riepBoM ciryuyae? [Tokaszarens npenomiienus Box 1,33, crexna — 1,5.

A. 62° Bb.35° B.27° T.47°.

4. JIya kpacHoro cBeTa (B Bakyyme A = 7,6 * 10-7 M) mepexoIuT u3 cTeKJia B HEM3BECTHYIO KUIKOCTh. YTOJ MaJICHUs JIyda PaBeH
30°, a yrox mpenomiieHus — 45°. PaccunTaiiTe [UIMHY CBETOBOM BOJIHBI B JKUAKOCTH, €CITH a0COIOTHBIN MOKa3aTelh MPEIOMIICHHUS

CTEKJIa JJIsl KPaCHOTO CBETa paBeH 1,5.

A.8,1 *10-7m; Bb. 7,1 *10-7m; B. 5,1 * 10-7m; I 7,6 * 10-7.

5. JIyu opaH:keBOro cBeTa MaJaeT Ha FpaHUIly pa3ziena AByX cpen nox yriom 30°. JlnuHa cBETOBOI BOJIHBI B IEPBOM cpejie paBHA
2,5 * 10-7m, Bo Bropoii — 4,31 * 10-7M. Paccuuraiite yrosn npenomiieHus jyya.

A.73° Bb.30° B.60° I.17°.

Tema 4. JIludpaxius cBeta
1. JIBa KOTepEHTHBIX JTyda MOHOXPOMATHIECKOTO CBETA MEPECEKAOTCS B OTHOM TOUKE IKpaHa U 0cHaldisatoT apyr apyra. Hainure
MUHUMAJBHYIO JJIMHY BOJIHBI IIOCHUIAEMOTO CBETA, €CITM UX Pa3HOCTh Xo/a paBHa 17,1 7MKM.
A. 34,34 mxwm; B. 17,177 mxwm; B. 8,58 mxm; I. Onipenienuth HEBO3MOXKHO.
2. B aHO mpyna BOWT IIeCT, BEPXHUIT Kpail KOTOPOTO HAXOAMTCS Ha YPOBHE BO/bIL. BricoTa miecra 1,2 M, a JUTMHA TEHU OT HErO Ha
nHe npyaa paBHa 0,8 M. OnpeaenuTe yroi majcHus COMHCYHBIX Jy4Yel Ha MOBEPXHOCTh BOJIbI. [l0Ka3aTesnb mpeoMIICHUS BOIBI
1,33.
A. 63° b.34° B.48° TI.42°.
3. [IneHKy KepocHHa Ha MMOBEPXHOCTH BOJIBI OCBEIIAIOT ITyYKOM MapauIebHBIX JIydel €CTECTBEHHOTO CBETa. B oTpaxeHHOM
CBeTe TUIEHKa UMEET Pay’KHYI0 oOKpacky. OuHAKOBa JIM TOJNIIMHA TUIEHKH TI0 BCEW MTOBEPXHOCTH?
A. OmunaxoBa; b. He onnnakoBa;

B. OtBeT 3aBucur ot yriia naacHus, I'. OTBer 3aBUCHUT OT TOJIIIUHBI IIJICHKU.

4. MacnsHyI0 TICHKY Ha TOBEPXHOCTH BOJIBI OCBEIIAIOT OEIBIM CBETOM. B 0TpaKeHHOM CBeTe TICHKa UMEET OKPAcKy OHOTO
I[BeTa 10 Bcell moBepxHOCTH. OMHAKOBA JIN TOJIINHA TICHKA?

A. OmunaxoBa; b. He onunakoBa;
B. OtBer 3aBucur OT yriia majgeaus; [. OTBET 3aBUCUT OT TOJIIIMHBI UICHKH.

5. dudpakunonnas pemerka umeet S0 mTpuxoB Ha 1| MM auHbL. [1og KaKUM YIIIOM BHICH MaKCHMYM BTOPOTO TIOPSIIKA CBETA C
mmHOM BostHB! 400 HM?
A. arcsin 0,02; b. arcsin 0,04; B. arcsin 0,002; T arcsin 0,004.

Tema 5. Kpucraminoontuka
. B kakom JAuaria3oHe JJIMH BOJIH HAXOOAUTCs BI/IL[I/IMI:Iﬁ CIICKTP U3JTYyUCHUS.

. 10-10 - 10-12 m.
.10-2 -10-4 m.
. 10-5-10-7 m.
. 10-7-10-9 m.

. DHeprus, IepeHoCcuMast 3a €IUHUIYY BPEMEHH Yepe3 SIUHHILY TUTOIIA ! 110 HOPMAaJTH — 3TO:

. [ITOTHOCTB PHEPTETHYCCKOTO MOTOKA.

. InTeHCUBHOCTH CBeTa.

. [loTok »Heprum.

. OTHOIIIEHUE CBETOBOTO TIOTOKA K BEIMYMHE TEJIECHOTO YIIa, B KOTOPOM OH PACIPOCTPAHSIETCS — ITO:
. CBeTUMOCT®.

. MontHocTh cBeTa.

W N = W W N = N DN W N =

. Cuna cBera.
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. CBETOBOI1 IOTOK, UCITYCKACMBI SJMHUIICH MOBEPXHOCTH UCTOYHMKA 110 BCEM HAIPABIICHUSIM.
. SIpkocCTb.

. CBeTUMOCT®.

. OCBeIIEHHOCTb TOBEPXHOCTH.

. BoJIHBI Ha3bIBAIOTCS KOTEPEHTHBIMHU, €CITH BBITIOHSETCSI yCIOBHE:

. @l — @2 = const.

.ol # 2.

. @l — @2 # const.

.ol =02.

AW N~ W W NN~ N

Tema 6. PaccesiHue cBeTa u TEIIOBOE HU3JTy4YCHUC
. Eciiu myuu npu cBoeM NpoAoIKEHUH NIEPECEKAI0TCsl B OHOH TOUKe, TO TaKKE JIy4d HA3bIBAIOTCS:

. Korepentupimu.

. 'omoneHTpruecknmu.

. Chepuaeckumu.

. Uto co3naer n3o0OpaxkeHne Ha ceTyarke riasa?
. XpycCTanukK u ceTyarka.

. XpycTaJMK U BOJSIHUCTAs! BJIara.

. XpyCTaluK U CTEKJIOBUAHOE TENO.

. I'me HaxoquTCA «3pUTENBHBIN MypIyp»?
. B xpycranuxke.

. B xonboukax.

. B manoukax.

.B CTCKJIOBUIHOM TCJIC.

AR W N — W WD = N WD = =

. AGeppanmoHHOe NCKaKCHNE, BO3HUKAIOIIEE TTPH OTPAKCHNH BHEOCEBBIX TOUEK IpeamMeTa. [TosBisercs B pe3ynprare Toro, 9To
Jy4H TOMOIICHTPHYECKOTO CBETOBOTO ITyYKa MCIIBITHIBAIOT HEOJMHAKOBOE MTPEIIOMIICHHUE B PA3ITHUHBIX INIOCKOCTIX M H300pakeHNe
TOYKH MPEIMETA TOIYIACTCS B PA3TUYHBIX MECTax.

1. lucropcus.

2. Koma.

3. Acturmarusm.

4. Cdepuueckast abeppauusi.

5. Kaxkast abeppariuist BOHHKAET P OCBEIICHIH CHCTEMBI HEMOHOXPOMATHIECKUM CBETOM?
1. Hemonoxpomarnueckast abepparys.

2. XpoMaTtrueckas abepparms.

3. ducropcusi.

TecTupoBanue

Tema 3. UuaTepdepenius cera
Tect

Tect «ba3oBble 3HaHUS»
Bapwuanr 1

1. JIyun, najaronuii 1 oTpakeHHbIH, 00pasyloT apyr ¢ apyroM yroa 140°. Kakoii yroi oOpasyer najaiomui Iy ¢ II0CKUM
3epKajiom?
A.70° b.40° B.20° I.30°.

2. McrounuKk cBeTa S HaXOMUTCS Tepes MIIOCKUM 3epkaiioM. Kakast Touka sBisieTcst n300pakeHueM HCTOYHUKA S B 3epkaiie?
A.1;
b.1,2u3;
B.1,2,3u4;
I 4.
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3. Kakuie BOJIHBI Ha3bIBAIOTCSI KOTEPEHTHBIMU?

A. Eciii OHM MMEIOT OIMHAKOBYIO YaCTOTY U PA3HOCTH (ha3, HE3aBUCSIIYIO OT BPCMCHHU;

b. Eciiv oHM UMEIOT OJTMHAKOBYIO aMILUIUTYLY;

B. Eciii oHM UMEIOT OIMHAKOBYIO YaCTOTY M Pa3HOCTH (ha3, paBHYIO HYIIIO;

I'. Ecnu oHM UMEIOT OJJMHAKOBYIO YAaCTOTY U aMILUTUTYLY.

4. Yto Takoe audpaxiys BOIH?

A. HanoxeHre BOJH, IPUBOSIIEE K YCTAHOBICHUIO B K&YKI0H TOYKE MPOCTPAHCTBA MTOCTOSHHON aMIUTUTYIBI KOJIeOaHus;
b. Orubanue BoTHAMH TPEMSTCTBUMN, IPUBOJISINECE K OTKIIOHCHUIO OT MPSIMOJIMHEHHOIO paCPOCTPAHCHISI CBETA;
B. 3aBHCHMOCTB ITOKa3aTels MPEIOMIICHHS CBETa OT €TO IIBETa, 00YCIaBIMBAIOIICE PA3IOKEHUE OETOT0 CBETA Ha COCTABIISIONINE;
I'. Pa3ioxxeHre CBETOBBIX BOJIH IPU MPOXOXKICHUH YePe3 BEIICCTBO.

5. CBer Kakoro 1BeTa 00JiajaeT HanOOJIBIINM TIOKa3aTeIeM MPEIOMIICHHS TP TIEPEX0/Ie M3 BO3IyXa B CTEKIIO?
A. Kpacnoro; b. Cunero; B. 3enenoro; I'. ®uoneroBoro.

6. Kakuie n3 nmepednciieHHbIX HIDKE SIBICHNH OOBSICHAIOTCS HHTepdepeHIeit ceera?

a) — pay)KHasi OKpacKa TOHKHX MBUIBbHBIX TUICHOK;

0) — xonbiia HeroToHa;

B) — HOSIBJICHKE CBETJIOTO IISTHA B IICHTPE TCHH OT MaJIOTO HEIIPO3Pa4YHOTO JIUCKA;

T') — OTKJIOHEHUE CBETOBBIX JIydel B 00JIaCTh TEOMETPUIECKOM TeHN?

A. Tonbko a); b. a) u 0); B. a), 0),B)1); [.B)ur).

7. Kakuie mepedrciieHHbIe HUKE BOJHBI 001a/1at0T CIIOCOOHOCTHIO K TUDPAKITUH?

a) — 3BYKOBBIC BOJIHBI; 0) — BOJIHBI Ha TIOBEPXHOCTH BOJIBL;

B) — PAJIMOBOJHBI; T) — BUIUMBI CBET?

A. Toneko a); b. a) u 6); B. a), 0), B),r); [. B) u ).

8. Kakoe 13 npuBeCHHBIX HIKE BHIPAKSHUH SIBIISICTCS YCIOBHEM HAOIIOICHHUS [TIABHBIX MAKCUMYMOB B CIIEKTpe NH(PAKIIUOHHOM
pemretku ¢ iepuoaoM d oz yriaom ¢?

A. dsing =kA; B.dcos ¢ =k\; B.dsing =2k + 1)A/2; T. d cosp =(2k + 1)A/2.

9.Ha CTCKIIIHHYIO IPHU3MY B BO3YyX€C MaaacT CBETOBOI ay4 1.Ilo KaKOMY HaIlpaBJICHUIO JIYY CBETa BbIXOAUT U3 l'IpI/I3MI>I‘.7

A.2;
b. 3;
B. 4;
I'. CBet HE MOXKET BOUTH B TIPHU3MY.

10. Ha kakoM puCyHKe NPaBUIILHO H300pa)eH X0 Jyueil, 00pa3oBaHHBIX IPH MaJICHNUH Jy4a | Ha rpaHHIly BO3AYX — CTEKIJIO?

11. Kak u3MeHsIETCsl CKOPOCTh PACIPOCTPAHCHISI CBETA MIPH MIEPEXOJIC 3 BaKyyMa B MIPO3PAYHYIO CPEIY C aOCOIFOTHBIM
roKaszaTeJsieM MpeIoMiIeHus n = 2?7
A. YBenuuutcs B J1Ba pasa;

B. Ocranercst HEU3MEHHOI;

B. YmenbmuTcs B 1Ba pasa;

I'. smeHenune 3aBUCHUT OT yTJia MaJIeHuUs.

12. Kakue 3aKOHOMEPHOCTH U3 IIEPEUUCICHHBIX HUXKE SIBJICHUI CBUJIETEIBCTBYIOT O BOJHOBOI Npupoje cBera?
a) — pay’KHBIE TIEPETMBHI B TOHKHX IJICHKAX;

0) — BOSHHKHOBCHHUE CBETJIOTO IISITHA B LICHTPE TCHHU;

B) — OCBOOOKICHHE AIEKTPOHOB C TIOBEPXHOCTH METAJUIOB TIPX OCBEIICHUH?

A. Tonbko a); b. a) u 6); B. a), 6) u B); I B) u 0).

13. Kakwuie ycaoBust HEOOXOAUMBI M TOCTATOYHBI /ISl HAOIFOACHUS MaKCUMyMa HHTEP(EPEHIIMU 3JICKTPOMArHUTHBIX BOJIH OT JIBYX
HCTOYHUKOB?

A. VICTOUYHWKH BOJIH KOT€PEHTHBI, PA3HOCTH X07[a MOKET OBITh JTFO0O0I;
b. Pasnocts xona Ad = kA, HCTOYHHKH MOTYT OBITB JIFOOBIC;
B. Paznocts xoma Ad = (2k + 1)A/2, HICTOUHUKH MOTYT OBITH JTFOOBIE;

I". icTouHnKHM BOJIH KOT€PEHTHBI, pa3HoCTh xona Ad = KA.
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14. Tlog KaKuM YTJIOM Y MPEIOMIISHHBIN JTyY BBIXOUT M3 BTOPOH Cpesbl B TPETHIO, ecym n1=n3?
A.a=v; B.B=v; B.y>a; [.y>p.

15. Kakoe ycioBue sIBISIETCS HEOOXOAUMBIM, JUTsl TOTO YTOOBI TIPOUCXOAMIIA TU(PAKIUS CBETA C JJIMHOW BOJHBI A B 00JIaCTh
TrEOMETPHYCCKOM TCHH OT JWCKa pagnycoM r?
A.r<MN2;

B.r<A;
B.r=X\;
Ir<2\

16. Tlpu mepexonie Jiyda cBeTa U3 OAHON Cpebl B APYTYIO yroi najaeHus pasen 30°, a yron npenomienus 60°. Kakos
OTHOCHTEIIBHBIH ITOKa3aTeb MPETIOMIICHHS BTOPOI Cpebl OTHOCUTEIHHO TIEPBOM?

A.0,5; 6. ; B. ; T 2.

17. JIBa minockux 3epkajia pacroyioxkeHsl mof yriaoM 90° npyr k Apyry NepneHauKyIspHO IIOCKOCTH pUCyHKa. JIyd cBeTa B
IUIOCKOCTH PUCYHKA MaJaeT Ha NEePBOE 3epKajlo U OTPAXKAETCs Ha BTOPOE 3epKayo. B kakoM HampaBieHUH NOWJET J1yd nocie
OTpa’keHMs OT BTOPOTO 3epkana?

A.1;
B. 2;
B. 3;
I 4.

18. Ompenenute nokazaTelb MPEIOMIICHUS [IHIIEPUHA OTHOCUTEIBHO BOJIBI, €CIIM a0CONFOTHBIN TOKA3aTEeNb MPEIOMICHHS
runepuna 1,47, a Bone — 1,33.
A. ;b. ;B. 1,33*1,47; I. Cpenu oTBeToB A — B HET IpaBUIILHOTO.

19. JIBa HabmromaTesnst ONpeAesIoT «Ha TIa3» YIoByio BeicoTy CoJHIIA Hal TOPU30HTOM, HO OJIMH W3 HAOIIonaTeIeld HaXOauTCs
I0JT BOJIOM, a ipyroit — Ha 3emute. J{ist koro u3 Hux CosHile OyeT Ka3aThCsl BhIIIe?

A. Jlns naOmromaress Ha 3emie; b. Jliis HaOmromaTesst o BOJIOMH;

B. Jlns oboux HaOmromareneil yriiosast Beicota CoHIIA HaJl TOPU30HTOM OJIMHAKOBA.
20. MoXeT JIM IPOU30MTH MOJTHOE OTPAKEHHE CBETA MPH TIEPEX0JIe U3 BOABI B CTEKIIO?
A. Moxer; b. He moxer;

B. OtBert 3aBucut ot yria najenus aydeit; . Cpean orBeToB A — B HET nmpaBUIIBHOTO.

21. JIy4 cBeTa mepexoauT U3 METUIIOBOTO CITUPTA B BO3LyX. BBINIET JI OH B BO3MYX, €CJIHM OH MAJacT HA MIOBEPXHOCTH IO YIIIOM
4507 INokazaTens npeaoMIeHUs MeTHI0BOro cnupta 1,33.

A. Briiiner; b. He Boiiiger; B. Onpenenuts He BOBMOXKHO.

22. CBeT OT KOTepeHTHBIX HCTOYHUKOB TIPOIYCKAIOT Yepe3 KpacHbIi cBeTopuisTp. MHTEphEepeHIMOHHAs KapTHHA Ha dKpaHe

MIPEACTABIICT CHCTEMY TEMHBIX M KPACHBIX MOJOC, PACTIONOKEHHBIX CHMMETPHYHO OTHOCHUTEIBHO IIEHTPATHHON KPaCHOM
mosockl. Kak m3MeHNTCS muprHa HHTEPPEPSHIMOHHBIX MTOJIOC Ha SKPaHE, €M KPACHBIH CBETOQIIIBTP 3aMEHUTH CHHIM?

A. YBemmuutcs, b. Ymensmmtces; B. He m3amenuTcs.
23. TlpenenpHbId yrod MOJHOTO OTPAKEHHUsI [T BO3AyXa U cTekiIa paBeH al. UeMy paBHA CKOPOCTh CBETa B 3TOM COPTE CTEKIIA?
A. c¢; B. c*sin a0; B. ¢/ sin a0; I". c*cos a0.

24. CBeT nepexouT U3 BO3AyXa B CPELy, IIPH STOM yroj MaJICHUs PaBEH 0., yroi npeiromiicHus 3. YeMy paBHa CKOPOCTh CBETa B
9TOM cpene?

A. c; b. c*sina/sinf; B. c*sinf/sina; I c*cosa/cosp.

25. JIBa KOTEpEHTHBIX HCTOUHUKA ecTecTBeHHOTO cBeTa S1 1 S2 ocBematot 3xpan AC. B Touky A skpaHa JIydu IPUXOIAT C

pasHocThio xoma S2B = 8,4*10-7 m. Kakoii [yIMHBI BOJTHBI IPOXOAUT CBETIIAS TOJI0CA Yepe3 TOUKY A, €CJIH MOPSIKOBBI HOMED
criekTpa paseH 27

A. 0,42 MKM;
b. 0,84 mxwm;
B. 16,8 MxM;
T. 8,4 Mxm.

26. Haiinure cUHYC yIyia IMOJIHOTO BHYTPEHHETO OTPKEHUS MPH TIEPEX0Jie CBeTa U3 CTEKJIa B BO3IYX, €CIIH CKOPOCTh CBETA B
crexiie B 1,5 paza MeHbllIe, 4eM B BO3IyXE.

A.0,75; b.0,5; B.2/3; T. 1/6.

27. B Bo3nyxe uHTEpEpUPYIOT KOTCPEHTHBIC BOIHBI ¢ 4acToToi 5 * 1014 ', Yeunures uim ociiabHET CBET B TOUYKE, SCIIU
pa3HOCTh Xo7a Jryueil B Heil paBHa 2,4 mxMm? [Touemy?

A. OcnaOHer, T.K. pa3HOCTh XOJIa paBHA YCTHOMY YHCITY TIOJYBOJIH;

B. Ocnabuer, T.K. pa3HOCTH XO/Ia paBHA HEYETHOMY YHCITy ITOIYBOJIH;
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B. Yeunurcs, T.K. pa3HOCTB X0/1a paBHA YETHOMY YHCITY TIOTYBOJIH;
I'. Yeunurcst, T.K. pa3HOCTb X012 paBHA HEUETHOMY YHMCIY TOITYBOJIH;
28. JIyd cBeTa majiaeT Ha MOBEPXHOCTh BOJBI 1O yriioM 40°. Tlog KakuM yIJI0M JIOJDKEH yIacTh JIyd Ha MOBEPXHOCTH CTEKIIA,
9TOOBI YTOJ MPEIOMIICHHUS OKa3aJICs TaKUM ke, Kak U B iepBoM cirydae? [lokaszarens nmpemomiienus Box 1,33, crekna — 1,5.
A. 62° b.35° B.27° T.47°.
29. Jlyu kpacHoro cBera (B Bakyyme A = 7,6 * 10-7 M) nepexout U3 CTEKJIa B HEU3BECTHYIO JKUJIKOCTb. YTOJI M1a/ICHHS JIyda PaBeH
30°, a yrox npenomiieHus — 45°. Paccunraiite AiMHY CBETOBOM BOJHBI B JKUIKOCTH, €CIIH A0COFOTHBIH MTOKA3aTellb MPEIIOMIICHUS
CTeKJIa JUIsl KpaCHOTo CcBeTa paBeH 1,5.
A.8,1 *10-7m; Bb.7,1 * 10-7m; B. 5,1 * 10-7m; I 7,6 * 10-7.
30. JIyu opaHxeBOTO CBeTa MaaeT Ha TPaHHUILy paszelia AByX cpen mox yriom 30°. JmHa cBETOBOM BOIHBI B TIEPBOH cpelie paBHA
2,5 * 10-7m, B0 BrOpO#i — 4,31 * 10-7M. PaccunTaiiTe yros npeioMIeHHS Tyda.
A.73° b.30° B.60° TI.17°.
31. Onpeznenure CKOPOCTb CBETA B IIPO3PAYHOI Cpejie, €CIM U3BECTHO, YTO MPH MEPeXoe JIyda U3 BO3AyXa B Cpelly yroi najeHus
60°, a yron npenomiuenus 35°.
A.3*108 m/c; B.1,76 * 108 m/c; B. 0,58 * 108 m/c; T 1,99 * 108 m/c.
32. Onpenenute CKOPOCTh PACIIPOCTPAHEHHUS CBETA BHYTPH JIbJIa, €CIIH MPH YIJIe MMaJeHHs Tydel 13 Bo3IyXa Ha JielI, paBHOM 61°,
YTOJI TIPETIOMIICHHSI OKa3aJICsl paBHBIM 42°.
A.3,9* 108 m/c; B.2* 108 m/c; B.3 * 108 m/c; T. 2,3 * 108 m/c.
33. JIyu cBera majaert U3 BO3Jyxa Ha MOBEPXHOCTH KUJKOCTH NoJ yriioM 40°, a npenomiisiercs mof yriom 24°. Tlpu kakoMm yrie
MaJIeHus! yroj npeaomiieHust pasex 20°?7
A.44°; B. 60°; B.48° TI.33°.
34. KorepeHTHbIE HCTOYHUKH CBETA M3ITy4al0T MOHOXPOMATHYECKHUN CBET ¢ JUIMHOM BoHBI 0,57 MkM. Haiimute pasHOCTh Xoaa
Ty4eH, IPUXOAAIINX OT STHX HCTOYHUKOB B TIEPBYIO OT IEHTPATBHOTO MAKCHMYyMa TEMHYIO TI0JIOCY.
A. 0,86 mxMm; B. 0,57 mxm; B. 0,29 mxm; T 0,38 Mxwm.
35. JIyu cBeTa majiaeT u3 cepoyriepoaa Ha rpaHuily ¢ Bo3ayxoM nop yriom 40°. Ilokasarens npenoMiuenus cepoyriepoaa 1,63.
Berliizer a1 cBeTOBOM J1yd B BO3IYX?
A. Briiizer; b. He Boiiiger; B. Onpenenuts He BOBMOXKHO.
36. JlmHaa BoJTHBI romy0oro 1Beta B Bakyyme 500 uM, a B mutiepune 340 aM. OnpeaenuTe CKOpOCTh pacpoCTpaHSHUS
AIIEKTPOMATHUTHBIX BOJH B IVIHIIEPUHE.
A. 1,47 * 108 m/c; b. 4,4 * 108 m/c; B. 2,0 * 108 m/c; T. 0,44 * 108 m/c.
37. Ha qudpakimoHHy10 peleTKy, eproj kotopoi pasen 1,01 MM, HanpasieHa MOHOXpoMaTHieckas BoiHa. [IepBbiit

,HI/I(l)paKHI/IOHHHﬁ MAaKCUMYM HOJIYUCH Ha 9KpaHE CMCIICHUEM Ha 3 cMmor MEPBOHAYAJILHOI'O HAlIpaBJICHUSA CBETA. OHpeﬂeJ’II/ITC
JJIMHY BOJIHBI MOHOXPOMATUYECKOT'O CBETA, €CJIU PACCTOAHNUEC MCIKIY IKPAHOM U pemeTKoi/i paBHO 70 cm?

A. 23,6 mm; b. 0,043 mm; B. 11,78 mMm; I 0,022 mm.

38. MoKHO 7T HaOJIIOAATh SIBJICHHUE TIOJTHOTO BHYTPEHHETO OTPaKeHHUS TIPH Mepexojie cBeTa u3 pyonHa B anvas? [Tokazarens
npesioMiieHus anmasa 2,42, pyouna 2,4.

A. Jla; b. Her;
B. OtBer 3aBucut ot ymia nagenus; I. OTBeT 3aBUCUT OT TOJIIMHBI ajiMa3a.

39. Tly4ok Gesroro cBeTa paszyaraeTcsi B CIIEKTp ¢ MOMOIIBIO TU(DPAKIINOHHON perieTKH 1 Mpu3Mbl. 1) B kKakoM U3 CieKTpoB
OTKJIOHEHHE JIydell IPsIMOTIPOIIOPIIHOHATIBHO JJTMHE BOTHbI?

2) B KakoMm M3 HHUX JIy4d KPacHOTO IBETA OTKJIOHSIOTCS MEHbIIE YeM (PHOJIETOBBIE?
A. 1) B mudpaxunonsom, 2) B audpakiuuontom; b. 1) B nudpakiunonHom, 2) B IpU3MaTHIECKOM;
B. 1) B mpu3marndeckom, 2) B npuamarndeckoM; I. 1) B mpuzMaTrueckoM, 2) B TU(PPaKIIHOHHOM.

40. Ha nudpakunonnyro pemeTky, umeronnyr 200 mTpuxos Ha 1 MM, MagaeT HOpMAJIbHO CBET C JUTHHOM BOJIHBI 500 HM.
Paccrosinue ot pemerku 10 9kpana 1 M. HaiinuTte paccTosiHue OT LEHTPaJIbHOTO JI0 IEPBOr0 MaKCUMyMa.

A.0,2wMm; B.0,05Mm; B.0,1 m;T. 0,01 m.
Bapuant 2

1. JIyu cBera majgaet Ha 3epKaJlo nepneHaAuKynsapHo. Ha kakoil yroia OTKIOHUTBCS OTPaKEHHBIH JIyd OTHOCUTENIBHO MaJat0Iero
JIyua, €CJIM 3€pKajio OBEPHYTh Ha yroia 16°7
A.16° b.32° B.0° I.90°.

2. Ha pucynke n300pakeHO TIpesIoMJICHHIE CBETa Ha TpaHulle AByX cpell. Kakas cpema ontruecku Oosee rmiaoTHas?
A. Tlepsasi;

b. Bropas;

B. lx onTuueckue mioTHOCTH OJMHAKOBEI,

I'. Ins pemienus 3a1a4M He XBaTaET JaHHBIX.



3. B 94em cocTouT CyIIHOCTD sIBJICHHS HHTEp(epeHInu cBeTa?
A. HanoxeHne KOrepeHTHBIX BOJIH, IPH KOTOPOM IIPOMCXOAUT paclpeielieHue pe3yIbTHPYIOIINX KOoJIeOaHui B IIPOCTPAHCTBE;
b. Cnoxxenue BOJIH JTF000H TIPUPOIBI;
B. Hanoxenue BosH 111060# pupobl;
I'. Pa3noyxeHne CBETOBBIX BOJH IPHU MPOXOKICHIH Yepe3 TIPU3MY.
4. JIsa BuOparopa KoJaeOIr0TCs ¢ OIMHAKOBOW YacTOTOM. ByayT i1 5T BUOpaTOphl KOr€PEeHTHBI, €CJIM OHHU COBEPILAIOT KOJIeOaHUs
C pa3sHOCTHIO (a3:
a) Ap =0; 0) Ap =1/2; B) Ap =m1?
A. a), 6) — na, B) — HET;
b. a), B) — na, 0) — Her;
B. B), 06) — na, a) — HeT;
I'. a), 6), B) — 1a.
5. B kaKkoii Touke HaXOAUTCS N300pakeHNe UCTOUHMKA cBeTa L B rmockom 3epkaire MN?
A.1;b.2;B.3;T. 1,2u 3.
6. Ha xakoli u3 cxem npaBUIbHO TIPECTABIECH X0 JIyUel TPH Pa3JIOKEHUH ITydKa OeJIOTO CBEeTa CTEKIISTHHON TPU3MOH?
A.1; b.2; B.3; I 4.

7. Kakue ycioBust HCOOXOAMMBI U JTOCTATOYHBI ISl HAOIIOACHUS MUHUMYMa HHTEP()EPEHIMH JICKTPOMArHUTHBIX BOJIH OT JBYX
HCTOYHUKOB?

A. VICTOUYHWKH BOJIH KOT€PEHTHBI, PA3HOCTH X0[a MOJKET OBITh JTFO0OI;

b. McTounnku BOJIH KOTepeHTHBI, pasHocTb xoxa Ad = (2k + 1) A/2;

B. Paznocts xoma Ad = (2k + 1) A/2, HICTOYHUKH MOTYT OBITH JIIOOBIE;

I". icTouHMKHM BOJIH KOT€PEHTHBI, pasHoCTh Xona Ad = KA.

8. Kakuie n3 nmepeynciieHHbIX HIDKE SIBICHNUN OOBSICHIIOTCS TU(paKiuei ceera?
a) — pay)KHasi OKpacKa TOHKHX MBUIbHBIX TUICHOK;

0) — xonbiia HeroToHa;

B) — IOSIBJICHHUE CBETJIOTO IISITHA B IIEHTPE TEHU OT MaJIOr0 HEMPO3payHOIro JIMCKa;
T') — OTKJIOHEHUE CBETOBBIX JIydel B 00JIaCTh TEOMETPHUIECKOM TeHN?

A. Tonbko a); b. a) u 0); B. a), 0), B), 1); [. B) uT).

9. ndpaknnoHHas peIeTka UMeeT P/ MapauIeIbHBIX IIeNIeH MMPHUHOHN a KaXKIas, eI Pa3IeIeHbl HeTTPO3PaTHBIMA
MIPOMEXKyTKaMH IMpUHON b. KakuM ycrioBueM onpenensercs yroi ¢ K HOpMalld, Mo KOTOPsIM HaOmonaercst 1-i
IU(PaKITNOHHBI MAKCUMYM?

A. asing =A/2; B. bsing =A/2; B. (a+b) sinp =A/2; I (a+b)sing=A2A.

10. Ykaxkute npaBUiIbHbIE COOTHOLICHHUSL:
A.nl>n2, n3>n4;
b. nl<n2, n3>n4;
B. n1>n2, n3<n4;
I n1<n2, n3<n4;
11. TTpu mepexoe ayda B ONTHIESCKH OOJIee TUIOTHYIO CPELy ...
A. yroin majeHus OOJIbIIIe YIvIa MPEIOMICHHS,
B. yron nanenus MeHbIIIE yTiia MPETOMIICHUS;
B. yron npenominenus pasen 90°.
12. Yem oObscHsETCs Arctiepcust O6eoro ceera?

A. HBGT CBETa oNpeACIsICTCA [lJ'II/IHOﬁ BOJIHEL B mpouecce NpeIoMIICHUS JJIMHA CBETOBOI BOJIHBI HU3MCHSCTCS, TIOOTOMY
MMPOUCXOAUT NPEBPAILLICHUC OeJloro ceera B paSHOHBCTHLIﬁ CIICKTD.

b. Benrblii cBeT €CTh cMeCh CBETa Pa3HbIX YaCTOT, UBET ONPECACIIACTCA ‘IaCTOTOﬁ, KOS(l)(bI/II_lI/ICHT MPEJIOMJICHUA CBETA 3aBUCUT OT
YaCTOThI. HO3TOMy CBCT pasHOro UBETa UACT IO pa3HbIM HAITPABJICHUAM.

B. IIpu3ma nornomniaer Gesblii CBET OHOM UIMHBI BOJHBI, @ U3JIy4aeT CBET C Pa3HbIMHU JUIMHAMH BOJIH.
I'. ITpu3ma moriormaeT OebIi CBET OTHOM YaCTOTHI, a U3JTy4aeT CBET Pa3HBIX YaCTOT.

13. IIpenmer xaxkeTcst HaM OEIIBIM, €CJIU OH ...

A. OIMHAKOBO OTPaXKaeT BCE Ma/IAIOIINE Ha €ro JIy4H;

b. OIMHAKOBO MOITIOIIACT BCC MaJar0Iue Ha €ro JIy41u;
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B. o1HaKOBO MOMIOMIAET U OTPAXKAET BCE MAIAIOIINE HA €TO JIyHUH.

14. I1pu KakoM yCJIOBHH MOXKET HaOJII01aThesi MHTEp(EpeHIHs IBYX IIy4KOB CBET C pa3HbIMHU JUIMHAMH BOJIH?
A. TIpu 0TMHAKOBOW aMITIUTY/IE KOJICOAHMIA,

b. IIpu opnnakoBoii HauaJIbHOH (ha3e KoeOaHM;

B. IIpu onnHakoBOH aMIUTUTYIEe U HAYaIbHOU (hase;

I'. IIpu nOCTOSIHHOM Pa3HOCTH XOAA.

15. PazHOCTH X012 IBYX HHTEPPEpUPYIONUX JTydei paBHa A/4. UeMy paBHa pa3HOCTH (a3 KoneOanuii?

A. /4,

b. n/2;

B. m;

I". 3m/4.

16. Kax n3MeHHTCs yros Mexay NaJaroliuM U OTPa)XKEHHBIM JIyuaMH CBETa IIPU YMEHbIICHUHN yIa najeHus Ha 10°7?
A. Ymenpmmres Ha 5°; B. Ymenpmmres na 10°;

B. Ymenbmurces Ha 20°; T. He usmenurcs.

17. Tlox KakuM yIJIOM JIOJDKEH MaJaTh JIyd Ha IUIOCKOE 3€PKao, 4YTOObI OTPaKEHHBIH JIyd OKa3aJcs MepreHIuKyISIPHBIM
najaroneMy Jryay?
A.0° Bb.45° B.90° I.180°.

18. C xaxoii CKOPOCTBIO PACIIPOCTPAHSETCS CBET B KEIPOBOM Maciie, 10Ka3arellb MPeJoMIIeHUs KoToporo 1,52, ecin ckopocTb
pacrnipoctpanenusi ceera B Bozayxe 300000 km/c?
A. 1,52*%300000 km/c; B. xm/c; B. km/c; I. 300000 xm/c.

19. JIBa KOTe€peHTHBIX HCTOUHUKA CBETA C JITMHOM BOJIHBI 600 HM MPUXOIAT B TOUKY A dKpaHa ¢ pa3HOCTHIO Xo1a 2 MKM. Uto
OyzeT HaOIIoNaThCs B TOUKE A: CBET WJIM TeMHOTA?

A. Cger; b. Temnora; B. Onpenenutb He BO3MOXHO.
20. lnst nanHOTO CBETa AJIMHA BOJIHBI B Boje 1,46 mxMm. KakoBa anmuHa BonHbl B Bo3nyxe? [Tokasarens npenomieHus Boasl 1,33.
A. 0,61 mxm; B. 0,35 mxm; B. 1,79 mxwm; I 0,23 MM,

21. Kakas u3 1ByX AM(PaKIMOHHBIX PEIICTOK JacT Ha dKpaHe (IIPH NPOYMX PAaBHBIX YCIOBHUSX) Oosiee NIMPOKHI CIIEKTP: Ta, y
KOTOpOH 1eproz OoIbllie, WK Ta, Y KOTOPOH Meproj MeHbIe?
A. Ta, y xoropoii nepuop 6onbiie; b. Ta, y KoTopoii Ieproj MeHbIIIE;

B. [llupuna criektpa oT nmepuoaa He 3aBUcUT; 1. OnpenenuTs He BO3MOXHO.
22. Jlyd cBeTa majiaeT Ha 3epKajo Mo YoM 35° K ero moBepXHOCTH.

1) Yemy paBeH yroi Mex 1y MaJaloluM | OTPaKEHHBIM JTydaMu?

2) Uemy paBeH yroi oTpakeHus?

A.1)55°2)35°% Bb.1) 110°,2) 55°% B. 1) 55°, 2) 55°; T.35°,2)35°.

23. Iloka3zarenu npesoMIIeHUs] OTHOCUTEIBLHO BO3AyXa /Ul BOJIbI, ajiMa3a U CTEKJIa COOTBETCTBEHHO paBHbl 1,33;2,42; 1,5. B
KaKOM M3 9TUX BEUIECTB MPEACIbHBINH yrojl MOJIHOTO OTPaXXEHHUS IIPH BBIXOJIE B BO3AYyX UMEET MaKCUMaJIbHOE 3HaUeHue?

A. B Boze; b. B crekine; B. B anmasze; . Bo Bcex Tpex BemiecTBax.

24. Kakoe BbIpa)KCHHE UMEET PE/IeIbHbIN Yol MOJIHOTO OTPAXKEHHS JJIsl Jyda CBETa, H/YIIEro U3 CPe/Ibl C aDCOTIOTHBIM
roKaszaTesieM IpejoMiieHnus nl B cpeay ¢ abCONOTHRIM MTOKa3aTesleM peaoMiIeHus n2?
A.sin 00 =nl/n2; B.sin 00 =n2/nl; B. sin a0 = 1/n2; I sin 00 = 1/nl.

25. JIBa KOTEpEHTHBIX HCTOYHUKA KpacHOro ceeta (A = 7,5 * 10-7m) S1 u S2 ocemraror 3xpan AC. Uepes Touky A Ha 3KpaHe
MPUXOIUT TPEThs (CUUTAs OT IICHTPAILHOIO MaKCUMyMa CBETIast (KpacHasl) moioca HHTep(epeHIIMOHHOM KapTuHbl. PaccuunTaiite
pa3HOCTh Xofa Jryueit S2B.

A. 2,4 % 10-Twm;

b. 22,5 * 10-7m;

B. 7,5 * 10-7wm;

I 3,75 * 10-7m.

26. JIBa KOTepEHTHBIX UCTOYHUKA XkeiToro ceera (A = 5,7 * 10-7 M) S1 u S2 ocsemator skpan AC. B Touky A skpaHa jqydn
MIPUXOAT € pa3HOCThIO Xona S2B = 2,85 * 10-7 m. Kakas nosioca (TemHasi nim cBeTi1ast) nHTep(epeHIIMOHHON KapTHHBI IIPOXOIUT
yepes Touky A?

A. Csetias;
b. Temnas;

B. Onpenenuth He BO3MOXKHO.
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27. YTon Mex Iy NMaJaroliiuM U OTpaKEeHHBIM JTydamu paBeH 30°. Kakum OymeTr yron oTpaxeHus, €CIM Yol aieHUs] YBETUIUTCS
Ha 15°?
A.15° b.30° B.45° T.0.

28. Jlyu cBera majaeT Mo YoM 7/3 Ha IpaHully pasjesia BO3AyX — )KUAKOCTb. OTpayKeHHBIH U MTPETOMIICHHBIN JIydH
MEPIICHANKYIISIPHBI IpyT Apyry. HalinnTe mokasareb mpeioMICHUS JKUIKOCTH.

A. 15 Bb.; B.; I

29. Haitnure HanOOBIIHIA MTOPSIOK CIIEKTPa KPACHOH JIMHUU JINTHUS C JUTHHON BOJTHBI 671 HM, eciii iepuon AudpakiinoHHON
pemetkn 0,01 MM.

A.15; B.2; B.1; T. 149.

30. CKOJIBKO IITPUXOB HA | MM J0JDKHA UMETh AU(PAKIIMOHHAS PEIICTKA, SCIIH 3eJICHAs JIMHUS PTYTH, JJIHHA BOJIHBI KOTOpOi 5,46
* 10-8Mm, B crieKTpe MepBOro Mmopsiika Habmronaerces mox yriom 19°8°? sin(19°8°) = 0,33.

A. 6; B.60; B.605; I.6045.

31. CxopocTh pacpocTpaHeHus cBeTa B JaHHOM copTte cTekia 180000 km/c. Ha moBepXHOCTh CTEKIIA MaJaeT JIyd CBeTa U3
Bo3ayxa o yrioM 50°. Onpenennure yroi MpeioMIeHHS JTyda.

A.37° Bb.50° B.28° T.46°.

32. TpeOyeTcst OCBETUTh THO KOJIO/IIA, HAIIPABHUB HA HErO COJMHEYHBIC JTyun. Kak Hago pacioiokUTh INIOCKOCTh 3epKalia, eCIH
syun CoJlHIa Naat0T K 36MHOM MOBEPXHOCTH 1OJ yritoM 60°?

A. 30° x Beprukanu; b. 25° x Beprukanu; B. 75° x Beprukany; I. 15° k BepTukanu.

33. JIyu cBeTa majaet Ha TpaHUILy paszena IByx cpen moj yrioMm 30°. TTokazarens mpenomiieHus epBoi cpeanl 2,4, Onpenenure
TOKA3aTelb MPEIOMIICHUST BTOPOU CPEJIbI, €CIIN M3BECTHO, YTO OTPAYKCHHBIM U MPEIOMIICHHBIN JTyYH MEPIIeHANKYIISIPHBI IPYT K
ApYTY.

A.1,39; b.2,4; B.2S; I 1.

34. Bogona3 onpeneiauil yroi MpeioMJICHUs] COMHEYHbIX Jyuell B Boge. OH okazaiics paBHbIM 32°. Ha kako# BeIcOTE HaJ
ropuzontoM Haxoautcst Connie? [Tokazarens npenomienus Boasl 1,33.

A.0°% b.32° B.45° T.90°.

35. Onpenenute CKOPOCTH CBETA B BEIIECTBE, €CITM M3BECTHO, UTO MPH TIepeXo/ie Jyda |3 BO3IyXa B BEIIECTBO YIoi MajeHus 54°,
a yron npenomienus 30°.

A.1,7* 108 m/c; b.4,8 * 108 m/c; B. 1,85 * 108 m/c; I". 3 * 108 m/c.

36. [IBa KOTEPCHTHBIX Jy4a MOHOXPOMATHYECCKOTO CBETA IIEPECCKAOTCS B OHOM TOYKE 3KpaHa U 0CIa0ISIOT IpyT Apyra.
Haiinure MUHUMANBHYIO AJIMHY BOJIHBI TOCBUIAEMOTO CBETA, €CIIU X Pa3HOCTh Xo1a paBHa 17,17MKM.

A. 34,34 mxm; b. 17,177 mxm; B. 8,58 mMkm; I. Onpenenutb HEBO3MOXKHO.

37. B nHO mpyma BOUT IIECT, BEpXHHUIA Kpait KOTOPOTO HAXOAMUTCS HA YPOBHE BOJbI. BricoTa mrecta 1,2 M, a JyTMHA TEHU OT HETO Ha
nHe npyaa pasHa 0,8 M. Onpenesnure yro majaeHus COMHEYHbIX Jy4eil Ha MOBEPXHOCTh BO/IbI. [ToKazaresb MpesoMIeHUs BOJIbI
1,33.

A.63° b.34° B.48°; T.42°.

38. Ilnenky kepocHHa Ha TOBEPXHOCTH BObI OCBEILAIOT IIYYKOM MapajlielbHbIX Jy4Yeil €CTECTBEHHOTO cBeTa. B oTpaxkeHHOM
CBETE TUIEHKa UMEET PaayKHYI0 okpacKy. OJJMHaKOBa JIK TOJIILMHA MJIEHKU M0 BCEW MOBEPXHOCTH?
A. OnunakoBa; b. He oqunakoBa;

B. OTBeT 3aBUCHT OT yriia maacHusA, I. OtBeT 3aBUCHUT OT TOJINIWHBI IIJICHKHA.

39. MaCHHHyIO IIJICHKY Ha MMOBEPXHOCTU BOJAbI OCBCIIAIOT OenbiM cBeTOM. B OTPAKCHHOM CBETC IJICHKAa UMECT OKPACKY OJHOT'O
BCTAa 110 BCel TOBEPXHOCTH. O,HI/IHaKOBa JIM TOJIIIIWHA IUICHKH?

A. OnunakoBa; b. He oqunakoBa;
B. OtBert 3aBuCHT OT yruia najenus; I. OTBET 3aBUCUT OT TOJIIIMHBI TUICHKH.

40. TudpakiuonHast pemerka umeet 50 mrpuxos Ha 1 MM muHbL [1o1 KaKUM yIIIOM BUACH MaKCUMYM BTOPOTO MOPsIIKA CBETA C
mmHou BoHbI 400 HM?

A. arcsin 0,02; b. arcsin 0,04; B. arcsin 0,002; T. arcsin 0,004.
OTBeTHI

Bapuant 1 Bapuant 2

.B1.b
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CA3LA
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.b6. A

.B7.b
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B 24.
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A 34.
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Tema 6. PaccesiHue cBeTa U TEIIOBOC H3JIIYyYCHUC

Tect

Bapuanr 1.

L.
1.

D = W W N = N R W N

B xakoMm nuanasoHe JJIMH BOJIH HAXOJUTCS BUAUMBIN CIIEKTP U3TYUEHUS.
10-10 — 10-12 m.

.10-2 —10-4 m.

.10-5 —-10-7 m.

. 10-7-10-9 m.

. DHeprus, IepeHoCcuMast 3a €IUHUIY BPEMEHH Yepe3 SIUHHILY TUTOIIA ! 110 HOPMAJTH — 3TO:

. [ITOTHOCTB PHEPTETHYCCKOTO MOTOKA.

. InTeHCUBHOCTH CBeTa.

. [loTok »Heprum.

. OTHOIIIEHUE CBETOBOTO TIOTOKA K BEIMYMHE TEJIECHOTO YIIa, B KOTOPOM OH PAcIpOCTPaHSIETCS — ITO:
. CBeTUMOCT®.

. MontHocTh cBeTa.
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. Cuna cBeta.

. CBeTOBOI1 MOTOK, UCITyCKAEMBIN CTUHUIICH TOBEPXHOCTH UCTOYHHUKA 10 BCEM HAIPABICHHSM.
. SIpxocTb.

. CBETUMOCT®b.

. OCBeIeHHOCTh TTIOBEPXHOCTH.

. Bonne! Ha3pIBaroTcs KOT€pCHTHBIMU, €CJIN BBIITOJIHACTCS YCIOBUC!

. @l — @2 = const.
.ol £ 2.
. @1 — @2 # const.
.ol =¢2.

. YcnoBre MakcuMyMa IIpy HHTEP(EpEHITNI KOTEPEHTHBIN BOJH.

. Kaxum oOpa3om Beraucisiercs miprHa HHTep(epeHIIMOHHOH 11010CHI?

. YcioBue MHUHHUMYMa IJIsI TOHKHUX IIJICHOK B OTPaXCHHOM CBETC.

. Onpenenenne paauyca n-ro kojblia HeroToHa B OTpaXeHHOM cBeTe (YCI0BHE MUHUMYMA).

0. [Mnomanb 30H6I OpeHers.

T R T T R R - R S R S

3.

11. Ecnu 3akpbITh 30HHOM MJIACTHHKOM BCE YETHBIE 30HBI, TO
1. AMITUTY1a BOJHBI PE3KO YOBIBACT.

2. AMITTUTY/Ia BOJTHBI PE3KO BO3PACTAET.

3. AMIIIUTY/Ia BOJHBI 3aMETHBIM 00pa30M HE U3MCHSICTCSL.

12. OTHOIIEHNE YTIIOBOTO PACCTOSHUS Ha dKpaHe WK (POTOIUTACTHHKE MEKIY CTIEKTPATBHBIMH JTHHUSAME, K U3MEHEHHUIO JUTHHHBI
BOJTHBI HA3bIBACTCS:

1. Pa3pemmenne pemeTky.

2. Jluneiinas qucnepcusi.

3. Paspermrarormas cuiia pemieTKy.

13. Pa3peraromieii CHiI0i ClIEKTpaIbHOTO MpHdopa Ha3bIBAIOT O0e3pa3MEPHYIO BEJINUUHY.
1.

2.

3.

4.

14. 3aK0H OTpaKCHHS.

1. Maparomuii Jryy, OTpaskeHHbIH U NEPIEHAUKYIISAP — JIeXkKaT B OHON MNIOCKOCTH. YTOJI NaJleHHs PABEH YINIy OTPaKEHHUSL.
2.



3. Vron majieHust paBeH yIiTy OTPaKSHUSI.

15. 3aBucHMOCTb IOKa3aTelIs MIPEIOMIICHUS! OT JUIMHBI BOJIHBI HA3bIBACTCS:
1. Tucnepcwusi.

2. [ndpaxuusi.

3. IuXpou3M.

16. Ecau jryun npu CBOEM INPOJIOJDKEHUH TIEPECEKAIOTCS B OJJHOM TOUYKE, TO TaKHE JIyYH Ha3bIBAIOTCS:
1. KorepeHTHBIMH.

2. ToMOLIEHTPUYECKUMH.

3. Cdepuueckumu.

17. Yro co3nmaet nu3o0pakeHUE Ha ceTyaTke rias3a?

1. XpycTanuk u cerdarka.

2. XpycTaiauk U BOASIHUCTAsI Bara.

3. XpycTanuk u CTeKIOBHAHOE TEIO.

18. T'ne HaXOAUTCS «3PUTENIBHBIN My pITyp»?

1. B xpycranuke.

2. B konboukax.

3. B manouxax.

4. B cTEeKJIOBUIHOM TeJeE.

19. AbGeppannoHHOE NCKa)KEHHE, BOSHUKATIOIIEE IPH OTPa’KeHUH BHEOCEBBIX TOUYCK mpeameTa. [1osBiseTcs B pe3yasrare Toro, 9To
Jy4YH TOMOIICHTPHYECKOTO CBETOBOTO ITyYKa MCIIBITHIBAIOT HEOJMHAKOBOE MTPEJIOMIICHHUE B PA3ITHUHBIX IIOCKOCTIX M H300pakeHNe
TOYKH MPEIMETA TOIYIACTCS B PA3THYHBIX MECTaX.

1. Tucropcus.

2. Koma.

3. Acturmarusm.

4. Cdepuueckast abeppauusi.

20. Kakast abeppaiiyisi BOZHUKAET IMPU OCBEIIEHUH CHCTEMBI HEMOHOXPOMATHYECKUM CBETOM?
1. HemoHoxpomaru4eckasi abeppanusi.

2. XpoMaTtrueckas abepparms.

3. ducropcusi.

21. TTonmstpru3atop, IPEACTABIAIONIMN COOOM MPU3MY M3 UCIIaHACKOTO IIIIaTa, pa3pe3aHHyo M0 AMarOHaIN U CKICCHHYIO
KaHaJACKUM OajIb3aMOM.

1. OGBIKHOBEHHAS TIPU3MA.

2. ITpuzma Hukomns.

3. HeoObIKHOBEHHAS TTpHU3MA.

4. ITpusma bprocrepa.

22. Kak paccuuTarh yroj MoBOpoTa MIOCKOCTH MOJIIPU3AIINU B KprCTalie?

1.

2.

3.

23. TlpeameT pactonokeH MEXTy IEPBBIM U BTOPBIM (POKYCOM coOMparorieil TiuH3bl. M300pakeHne moIyIuTCs:
1. IlepeBepHyTOE, NEHCTBUTENIBHOE, YBEITHYEHHOE.

2. [lepeBepHyTOC, MHIMOE, YBEITHYCHHOE.

3. [Ipsimoe, AelicTBUTENBHOE, YBEIUUEHHOE.

4. TepeBepHyTOE, NEHCTBUTEIILHOE, YMEHBIIIEHHOE.

24. IlpenMer pacroIoKeH 3a BTOPbIM (GOKYCOM coOMparoliei JuH3bL. M300paxeHne Moy dnTcst:
1. ITepeBepHyTOC, MHIMOE, YMCHBIIICHHOE.

2. [Ipsimoe, neiicTBUTENBHOE, YMEHBUICHHOE.

3. [lepeBepHyTOE, NEHCTBUTEIHLHOE, YMEHBIIIEHHOE.

4. IlepeBepHyTOE, NEHCTBUTENIBHOE, YBEITUYEHHOE.

25. TlpeameT pacronokeH Mex Ty (pokycoM U BTOpEIM (POKYCOM paccenBaroleit TUH3bI. M300paxeHne moayduTcs:
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1. [Ipsimoe, neiicTBUTENBHOE, YMEHBIIICHHOE.
2. [Ipsamoe, MHUMOE, YMEHBILIECHHOE.

3. Ilpssmoe, MHUMOE, YBEITHYCHHOE.

4. IlepeBepHyTOE, MHUMOE, YMEHBIIEHHOE.

26. Ha cTakaH, HaroJIHEHHBIN BOJIOH, MOJIOXKEHA CTEKJISIHHAS TIIACTUHKA. [10/1 KaKiM YIIIOM JIOJDKEH MajaTh Ha IUNIACTHHKY JTyd
cBeTa, YTOOBI OT MOBEPXHOCTH Pa3ziesia BOJIbI CO CTEKJIOM IPOHM30IILIO MOJHOE BHyTpeHHee oTpaxkenne? [Tokazarens
pesioMJIeHust crexia 1,5.

1. YcioBus 32491 HEOCYIIECTBUMBI.
2.5°%
3.2,3".

27. Jlamria, mojiBellIeHHAas! K TIOTOJKY, AaeT B TOPU30HTAIBHOM HaIlpaBlieHUH cuily cBeta B 60 cB. Kakoil cBeTOBOIi MOTOK MajaeT
Ha KapTUHY Mmomaasio 0,5 M2, BUCALIYIO BEPTUKAIBHO HAa CTEHE B 2 M OT JIAMIIbI, €CJIM HA TPOTUBOIOJIOXKHON CTEHE HAXOIUTCS
OOJIBIIIOE 3ePKAJIO HA PACCTOSIHAU 2 M OT JIAMITBI?

1.16,68.
2.4,17.
3.8,34.

28. PaccTostHre MEKAY IIATHIM U IBAANATH TATHIM CBETIBIMH KoJbIIaMi HproToHa paBHO 9 MM. Paanyc kKpuBH3HBI THH3H! 15 M.
Haiitn anmuHy BOTHBI MOHOXPOMAaTHYECKOTO CBETA, IMAJafoNIero HOPMaIbHO HA YCTAaHOBKY. HaOmoneHne mpoBOInuTCs B
OTpPaKEHHOM CBETE.

1. 6750 A.

2.0,675%10-6 m.
3. 0,435%10-6 m.
4.4350 A.

29. Yemy paBHa MOCTOSIHHAS AUPPAKITMOHHON PEIIETKH, €CIIH, IJIsl TOTO YTOOBI yBUAETh KpacHyto JuHHI0 (A =7 x 10-7 M) B
CIIEKTPE BTOPOTO MOPSIKA, 3PUTEIBHYIO TPYOKY MPHIIIOCH YCTAaHOBUTE oA yritoM 300 k ocu koyumrmaropa? Kakoe uncio
LITPUXOB HAHECEHO Ha | cM JyTiHBI 3ToH penierkn? CBET MajiaeT Ha PeIieTKy HOPMaJIbHO.

1.357x103.

2.357x10-3.

3. 428%103.

4. 428x10-3.

30. YcraHoBKa JUIsl osTydeHus kojerl HploToHa ocBeniaercs 0elbiM CBETOM, TaIaloliuM HopMalibHo. Halitu: a) paguyc
4eTBepTOro cuHero koibia (A =4 x 10-5 cM) u 6) paanyc TpeThero KpacHoro koibia (A2 = 6,3 x 10-5 cm). Habmronenne
MIPOM3BOJIUTCS B IPOXO/AIIEM cBeTe. Pajinyc KpUBH3HBI JIMH3BI PABEH 5 M.

1.2,8 Mmm; 3,1 Mm.
2.3,2 Mm; 2,6 MM.
3. 1,3mMm; 2,4 Mm.

31. Ha nnadparmy ¢ KpymibIM OTBEPCTHEM I1a7a€T HOPMAJILHO MapaijIebHbIN y4OK MOHOXpOMaThuueckoro ceeta (A =6 x 10-7
M). Ha skpane nabmonaercs mudpaxkunonnas kapruaa. [Ipu kakom HanOoJIbIIEM PAaCcCTOSIHUKM MEK1y qHadparMoii 1 9KpaHoM B
LEHTpe TU(PPaKIIMOHHON KapTHHBI enle OyneT Habmonarbest TeMHoe msiTHo? J{uamerp orBepcTus paseH 1,96 M.

1. 1,2 m.

2.0,8 m.

3.0,6 m.

32. JIyu cBera naaaet nox yriiom 300 Ha MIIOCKO MApaUIeNIbHYIO IUIACTUHKY M BBIXOAUT U3 HEe MapasjiebHO ePBOHAYAILHOMY
nyay. [Tokazarens npenomienns crekna 1,5. Kakosa TommuHa d MIacTHHKH, €CITH PACCTOSIHAE MEXIy JydaMu paBHO 1,94 cm?

1.0,3 m.
2.0,2 m.
3.0,1 m.

33. Ha niockonapasuieibHyo IIaCTUHKY TONIMHON 1 cM mazaaer jiyd cBeta nof yriom 60o. [Tokazarens npeomiieHus cTekiia
1,73.4acTb cBeTa OTPAXKAETCs, @ YACTh, IPEIOMIISISICH, IPOXOAUT B CTEKIJIO, OTPAYKACTCS OT HUXKHEH MOBEPXHOCTH IJIACTHUHKH H,
MPEJIOMIISSICH BTOPHUYHO, BBIXOJUT OOPATHO B BO3/YX IapalIeIbHO IEPBOMY OTpaKeHHOMY J1ydy. OTnpenenuTh paccTosHue |
MEX1y JIy4aMHu.

1. 1,58 cm.

2. 0,058 cm.
3.0,58 cm.



34. JIyu Genoro cBeTa majgaet Ha OOKOBYIO TIOBEPXHOCTh PaBHOOCAPEHHOM MPU3MBI TI0J] TAKUM YTJIOM, YTO KPACHBIN JIyY BHIXOJUT
13 Hee TePIeHANKYIISIPHO KO BTOPOM rpaHu. HailTh OTKIIOHEHHE KPaCcHOTO M (PHOJIETOBOTO JIy4el OT TIEPBOHAYATIBHOTO
HaIpaBIICHSI, €CJIN TPEIIOMIISTIOIINI yToJ MPU3MBI paBeH 450. [Tokazarenn mperoMiIeHns MaTepraia IpU3MBI ISl KPaCHOTO U
(uoneToBoTO MyUel coorBercTBeHHO 1,37 1 1,42.

1.30,6° u 33,4°.

2.30,6° 1 60,2°.

3.33,4°ud5,7°.

BapuanT 2.

1. DHeprus, nepeHocuMas yepe3 JaHHYyIO0 TUIOIAIKY 32 SIUHHIY BPEMEHU TT0 HOPMaJIH — 3TO:
1. [I10THOCTH SHEPreTUYECKOTO MOTOKA.

2. [ToTok sHEpTrUH.

3. IuTeHCUBHOCTD CBETA.

2. VcTouHHK, pa3MepaMu KOTOPOTO MOXHO MpeHeOpeyb M0 CPABHEHHIO C PACCTOSIHUEM, Ha KOTOPOE PacIipOCTPAHSIETCSI CBET
Ha3bIBACTCSL:

. MarepuanbHasi TOUKa.

. ToueuHBII1 HICTOYHHK CBETA.

. Uctounuk cBera.

. BennunHa cBeTOBOTO MOTOKA, MPUXOASAIICTOCS HA SIUHUILY IDIOIIA N TOBEPXHOCTH.
. SIpxocTb.

. CBETUMOCT®b.

. OCBeIeHHOCTh TTIOBEPXHOCTH.

. CBeTOBOI1 MOTOK, U3JTy4aeMbIil B SAMHUYHOM TEICCHOM yIJIC C SAMHIYHOMN IUIONIAIKU B TAHHOM HAIPABIICHHH.
. SIpxocTb.

. CBETUMOCT®b.

. OCBeIeHHOCTh TTIOBEPXHOCTH.

. [Ipu HaMO)KEHUM KaKUX CBETOBBIX BOJIH HAOIIONACTCS SBIICHUC HHTEPEPCHIIHH.

. [TonsipuzoBaHHBIX.

. Crosiuux.

. KorepenTtHnsbix.

. YcnoBre MUHUMYMa TIpH HHTEP(EPESHIINN KOTEPEHTHBIX BOJH.

. YcioBue MakCUMyMa JJid TOHKUX IIJICHOK B OTPaKECHHOM CBETC.

1
2
3
3
1
2
3
4
1
2
3
5
1
2
3
4. MOHOXpPOMAaTHUYECKUX.
6
1
2
3
4
7
1
2
3
8. Onpenesienne paauyca n-ro koiblia HploToHa B OTpaskeHHOM cBeTe (YCIIOBHE MAaKCUMyMa).
1
2
3
9

. COBOKyHHOCTL ﬂBHeHHﬁ, Ha6mouaeme IIpy pacupoCTpaHCHUU CBETA B CPCAC C PC3KUMU HCOAHOPOAHOCTAMU, YTO IMIPUBOJUT K
Or0aHMIO CBETOBLIMH BOJHAMHU HpCHSITCTBI/Iﬁ 1 MPOHUKHOBCHHIO CBETA B 001aCcTh FCOMeTpI/I‘ICCKOﬁ TCHU.

1. ducropcus.

2. Mucnepcwusl.

3. Tudpaxuus.

10. Pagmnyc 30u61 ®peHens.
1.

2.
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3.

11. CoBOKyMHOCTb OOJIBIIOTO YKCIIa OJIMHAKOBBIX, OTCTOSIIUX JIPYT OT APYra Ha OJIHO M TOXKE PACCTOSHME IeJIel Ha3bIBACTCSI:
1. IndpakmoHHOM PEIIeTKOH.

2. [lepuoaom pemeTku.

3. [TocTOSTHHOM pENIeTKH.

12. OTHOWIEHNE JIMHEHHOTO PACCTOSHUSL MEX/Ly CIIEKTPAIbHBIMU JIMHUSMH, K ©3MEHEHHIO JUTMHHBI BOJIHBI Ha3bIBACTCS:

1. YrioBas aucriepcusi.

2. [lepuon peueTku.

3. Paspermrarormas cuiia pemieTKy.

13. HeﬁCTBI/ITeﬂbHLIﬁ IMYTh pacIpoOCTpaHCHUA CBETA €CTh IYyTh, JJIA IIPOXOXKJACHUSA KOTOPOI'O CBETY Tpe6y€TC$I MHUHHUMAJIBHOC
BpEMs 1O CPABHCHUIO C JIFOOBIM APYTUM MBICJICHHBIM ITYTEM MCKAY TEMU K€ TOUKAMMU.

1. ITpunnun Itoiirenca.
2. [Mpunammn Openens.
3. Ipunuun depma.

4. Mpunanumn Jlays.

14. 3akoH mpenoMIIeHHUs.

1. JIyd magaromuii, ;Tyq OTpaKCHHBIN U MEPIICHANKYIISP JISKAT B OAHOH TockocTH. OTHOIIGHHE CHHYyCA YIJIa TTaJafoIero JIyda K
CHHYCY yIJIa IPEIOMICHHOTO JIyda paBHBI a0COTIOTHOMY ITOKA3aTEII0 MPEIOMIICHUS CPE/IBL.
2.

3. OTHOIICHHE CHHYCA yIJIa MAJA0IICTro Jyda K CHHYCY yIjia IPEJIOMIICHHOTO Jy4a PaBHbI A0COIOTHOMY ITOKa3aTEeIIHO
[IPEJIOMJICHUS CPEbI.
15. dopmysa TOHKOH JMH3BI.

1.
2.
3.

16. Bennunna OGpaTHaH HaMMCHBbUICMY YITIOBOMY PACCTOAHHIO MEKIY ABYMA TOYKaMH, IPU KOTOPOM OHU CUIC PA3PCIIAIOTCA
OIITHYCCKUM HpI/I60pOM Ha3bIBaCTCs:

1. JInamerp oObekTHBA.

2. Pazpemaromias cuia nmpubopa.

3. YrnoBoe yBeluueHHeE.

4. Ceerocnira 0ObEKTHBA.

17. IlpucniocobiieHre raza K BUJCHUIO MIPEJIMETOB, PACIIOIOKEHHBIX HAa PA3HBIX PACCTOSHUSX HAa3bIBACTCS:
1. 1aTbHO30PKOCTBIO.

2. CTepeoCcKOMUIeCKIM dPPEKTOM.

3. AKKOMOJIAIHEN.

4. bnuzopyKocThlo.

18. BO3HUKHOBEHNE UCKAKEHHS H300PaKEHHS Ha3bIBAETCSI.
1. UnTepdepeniusi.

2. Monspuzanusi.

3. AGepparueii.

19. Teomerpudeckas abeppaliysi, BOSHUKAIOIIAS TIPH MTPOXOKIACHUN Yepe3 ONTHUECKYIO CUCTEMY IMHPOKHUX ITYYKOB CBETA OT TOUKH
penMeTa, HaxoIsAIIEHCs] Ha HEKOTOPOM PACCTOSIHUN OT TIIABHOHM ONTHYECKOH OCH CUCTEMBI. M300parkeHre TOYKA UMEET BH/T
BBITSIHYTOTO ¥ HEPABHOMEPHO OCBEIICHHOTO IATHA.

1. Tucropcus.

2. Koma.

3. Acturmarusm.

20. CBert, B KOTOPOM HaIlpaBJICHUS KOJICOAHUI YIIOPSIOYCHBI KAKUM-TTHO0 00pa30M Ha3bIBACTCS
1. Hemomnsipu30BaHHBIM.

2. INonsipu3oBaHHBIM.

3. EcTecTBeHHBIH.

4. MoHOXpOMaTHUECKUIL.
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21. BemecTBa, pyu MPOXOKICHUN Y€PE3 KOTOPBIE IJI0CKO-TIOISIPH30BAHHOTO CBETa, HAOIIOMACTCS BPAIICHHE TUIOCKOCTH
KoJIcOaHMsI CBETOBOT'O BEKTOPA, HA3BIBAIOTCS
1. Onrryecky akTUBHBIMH.

2. AHM30TPONHBIMU.

3. OnTndeckn NacCUBHBIMHU.

22. Kak paccyuTarb yroj noBopoTa II0CKOCTH MOJIIPU3aLUU B pacTBope?

1.

2.

3.

23. Tlpeamet pacnonokeH Mex 1y (OKycoM u coOuparorieii TuH30i. M300pakeHre oIy dnuTCst:
1. [Ipsimoe, AecTBUTETHHOE, YBEITTUICHHOE.

2. [lepeBepHyTO€, MHUMOE, YBEIHUUECHHOEC.

3. Ilpsmoe, MHUMOE, YBETHYCHHOE.

4. IIpsamoe, MHUMOE, YMEHBIIECHHOE.

24. TIpenmeT pacronokeH Mex Ty (poKycoM U pacceuBaroriei Tua30i. M300pakeHne momyIuTcs:
1. IIpsamoe, MHUMOE, YMEHBIIECHHOE.

2. [Ipsamoe, MHIMOE, YBETHYCHHOE.

3. [Ipsimoe, AelicTBUTENBHOE, YMEHBIICHHOE.

4. IlepeBepHyTOC, MHIMOE, YMCHBIIICHHOE.

25. TlpeameT pachoioKeH 3a BTOPbIM (DOKYCOM pacCeHBaroIIeH JIMH3bL. 1300pakeHUe MOTyIHUTCS:
1. ITpsamoe, MEHIMOE, YMEHBIIICHHOE.

2. [Ipsimoe, neiicTBUTENBHOE, YMEHBUICHHOE.

3. Ilpsmoe, MHUMOE, YBETHYCHHOE.

4. IlepeBepHyTOE, MHUMOE, YMEHBIIECHHOE.

26. MOHOXpOMAaTHYECKHUH JTyd TalaeT HOPMAJIBLHO Ha OOKOBYIO TIOBEPXHOCTH TPU3MBI, IIPEIIOMIISIONTUI yTroJl KOTOpoii paBeH 40°.
ITokazarenp npenoMiieHrs MaTepraa MPU3Mbl JJIsE 3TOTO Jiyda paBeH 1,5. Haiitu oTKjI0HeHHe Jiyda 10 BBIXOLY U3 IPU3MBI OT
MIEPBOHAYATIHHOTO HAMPABICHHUS.

1.28°.

2.41°.
3.34°.

27. MbulbHas! IIJICHKA, PACTIOIOKEHHAs BEPTHKAIBbHO, 00pasyeT KiuH. MHTepdepeHuns Habmonaercsi B OTpaKEHHOM CBETE Yepe3
KpacHoe crekiio (A = 6,31 x 10-5 cm). PaccTosinue Mesx1y coceIHUMU KPAaCHBIMH I0JIOCAMU ITPH 3TOM PaBHO 3MM. 3aTeM 3Ta ke
IUICHKA HaOJronaeTcs uepes cunee crekio (A =4 x 10-5 cm). Haiiti paccrosiHre MeX/ Ty COCETHUMYI CHHUMHU nosiocamu. CuuTarh,
YTO 32 BpeMsl M3MEpeHHH (GopMa IIICHKN HE U3MEHSETCS U CBET NaJjaeT Ha IUIEHKY HOPMaJbHO.

1. 3,8 mm.

2. 1,9 cm.
3. 1,9 mm.
4.3,8 cm.

28. Ha mienb IMpHHON 2 MKM IIaJjaeT HOPMAJILHO TTapajlie]bHbINA ITy40K MOHOXPOMAaTHYECKOTO CBETa JUIMHHON BOJHBI A = 5890
A. HaiiTu yriibl, B HanpaBieHHH KOTOPBIX OyIyT HaGMIOAAThCA MUHUMYMbI CBETA.

1.
2.
3.
4. Bce npennoXeHHbIe OTBETHI.

29. B ueHTpe KBaapaTHONW KOMHATBI IUIOIIAALI0 25 M2 BUCHUT Jiammia. CuuTas JJaMIly TOU€YHbIM UCTOYHUKOM CBETa, HATH, Ha
KaKOW BBICOTE OT I10JIa JIOJDKHA HAXOAUTHCS JIAMITa, YTOOBI OCBCIICHHOCTD B yIIaX KOMHATHI ObLiIa HAUOOJIBILCH.
1.2,5m.

2.5m.
3.2M.

30. YcranoBka s HaOmoneHU Konell HploToHA B OTpakKeHHOM CBETE OCBEIACTCS MOHOXPOMATHIECKIM CBETOM C JUTHHHON
BOJTHBI 0,6 MKM, TIQ/IAfOIIAM HOPMaJIbHO. HAalTH TONIMHY BO3IYIIHOTO CJI0S MKy JTMH30M U CTEKIISTHHOHN TUTACTHHKON B TOM
MecTe, T7Ie HaOIonaeTcss Y4eTBEPTOE TEMHOE KOJIBIIO B OTPAKCHHOM CBETE.
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35
1. 1,2 mm.

2.2,4x10-8 cm.
3. 1,2x10-6 m.

31. Ha andpakioHHy10 peleTKy HOPMaJIBHO Ma1aeT My4OK CBETa OT pa3psiiHOi TpyOKu. YeMy J1oJpKHA OBITH paBHA MOCTOSIHHAS
JU(PAKIMOHHON PEIeTKH, YTOObI B HATIpaBieHHH (¢ = 410 COBMAIAM MAKCUMyMBI ABYX JuHui Al = 6563 A u A2 = 4102 A.
1. 5x10-6 m.

2.4x10-6 m.
3.3x10-6 m.

32. Tloka3aresnb pesioMIICHHs CTEKIIa paBeH 1,52. HailTH mpeeNbHbIe YIVIbl TOJHOTO BHYTPEHHETO OTPAXKEHHSI JJIsl TOBEPXHOCTEH
pasznena: 1) cTexsio — BO3ayX, 2) Boja — BO3/yX; 3) CTEKIIO — BO/IA.
1.41;49; 61.

2.24;35;41.
3.40; 35; 71.

33. JIyu cBeTa BBIXOAUT U3 CKUMMApa B BO3AyX. [IpeienbHblil yrol MOJIHOrO BHYTPEHHETO OTPaXeHuUs JUIst 9Toro 1yda 42023".
UeMy paBHA CKOPOCTb PACIPOCTPAHEHHUs CBETA B cKUMUAape?
1.4,4x108 m/c.

2.2,2x106 m/c.
3.2,2x108 m/c.

34. VI3 1ByX CTEKOJ ¢ TIoKa3aTesiMu rpestomiienus 1,5 u 1,7 cnenansl 1Be OMMHAKOBBIE IBOSIKOBBIMYKJIbIE JTHH3EL. 1) Haiitn
OTHOIIeHNE UX (POKYCHBIX paccTostamid. 2) Kakoe neficTBre Kaykaast U3 9TUX JTUH3 TPOU3BEACT Ha JIyY, apauIeTbHbIA ONTHYeCKON
OCH, €CJI TIOTPY3UTh JIMH3BI B MPO3PAYHYIO )KHUJIKOCTh C TTOKa3areeM mnpeomiieHus 1,6?

1.0,7.
2.1,4.
3.2.8.

Tect «OCHOBHbIC MOHSITUS U OLPEICIICHUS
OTBeThI

Bapuant 1 Bapuant 2

312

.1,22.2

.33.3

241

.15.3

.1,26.1

.27.2

.18.3

.39.3

10.110.1

11.211. 1

12.212.1

13.2,313.3

14.1,214. 1,2

15.115.1

16.2 16.
17.317.
18.3 18.
19.3 19.
20. 2 20.
21.221.
22.222.
23.123.
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24.324.1
25.225.1
26.126.3
27.327.3
28.1,228.4
29.129.1
30.130.3
31.231.3
32.232.1
33.333.3
34.134.2

4.3 HpOMC)Ky'TOLIHaSI arTecTanus 1o JUCHUILIMHE IIPOBOAUTCS B (bOpMC OK3aMCHa

Tunosbie Bonpockl 3xk3amena (I1K-1)
Tunossie BOIIPOCHI 9K3aMCHa

1. McTopust pa3BuTHst y4eHus O CBETE.
2. DneKkTpoMarHuTHas MPUPOa CBeTa. YpaBHEeHUsT MakcBeinia. BojqHOBOe ypaBHEHUE. DIEKTPOMArHUTHBIC BOJIHBI.
3. ®oromerpuueckre BenuunHbl. Criia cBeta. OCBEMEHHOCTh. SIpKOCTh. CBETUMOCTB.

4. O6HII/I€ CBCIACHUA 00 I/IHTep(i)epeHIlI/II/I BOJIH. Cynepno3nu1/m JABYX JJICKTPOMArHUTHBIX BOJI C OAMHAKOBBIM HAITPABJICHUEM
SJICKTPUYCCKUX BEKTOPOB: HCKOICPCHTHBIX U KOTCPCHTHBIX. O6IIII/I€ YyCJI0BUs O6pa30BaHI/I${ I/IHTep(l)epeHHI/IOHHLIX MAaKCUMYMOB 1
MUHUMYMOB. 3aBUCUMOCTh AMIUIMTYAbI U SGHCPIUU pe3ym,TI/IpyfomeI71 BOJIHBI OT PA3HOCTH (1)213 JABYX KOI'€pPCHTHBIX BOJIH.

5. JlaGoparopHslie MeToabl HaOmoneHus narepdepenunu ceera. OnbiTel FOHra. 3epkana dpenens. bunpusma Openers.
IIpocTpaHCcTBEHHAs ¥ BpeMEHHAsl KOT€PEHTHOCTb.

6. NnrepdepeHiius cBeTa B TOHKHX IUICHKAX B OTPAYKCHHOM U ITPOXOJISIIEM CBETE.

7. Ilonocsl paBHOTO HAKJIOHA U MOJIOCHI PABHOM TOJIIIHMHEI.

8. Konbiia Hetotona. Muoronydesast uarepdepenuus. [Ipumenenne nHTepHEpEHIE B HAYKE U TEXHUKE.

9. ITonsiTre o mudpaknuu cBeta. BoHOBOW mapaMeTp U ycloBus HaOmonenus qudpaxnun. [Tpuammmn [olirenca Openers.

Merton 30H @penens U MPSIMOJIMHEMHOCTh paclpoCTpaHeHUs cBeTa. BeKTopHbIe 1uarpammsl.
10. Indpaxnus Openenst Ha KPYIJIOM OTBEPCTHH U JIUCKE.

TunoBble 3axanus s dxk3amena (ITK-1)
TI/IHOBLIG 3aJa4u 4J1s1 DK3aMEHa

1. Ha audppakiimoHHyI0 perreTky HOpMaabHO MaJaeT MydyoK CBeTa OT pa3psaHoil TpyOkn. KakoBa qomkHa OBITh MTOCTOSIHHAS
I PaKIIUOHHON pEIIeTKH, YTOOBI B HAITPABICHUN

¢ = 41° coBnaganu MaKCUMYMBbI TUHUHN 656,3 uHM 1 410,2 HM?

2. KaxoBa J10KHa OBITH TOCTOSTHHAS PELIETKH, YTOOBI B TIEPBOM HOPsiAKE ObLT paspeiieH 1yosner Harpus 5890 A 15896 A2
[Mupuna pemwerku 2,5 M.

3. VonoBas pucnepcust AudpakOHHON PEIICTKH VIS JJIMHBI BOJIHBI 668 HM B CIIEKTPE MEPBOTo mopsinka cocrasisieT 2,02:105
pa/m. Haiitu nepron iupakimoHHON PEIeTKH.

4. Iloxazarens npenomienus crexia 1,52, Haiitu npeaenbHbIi yroi NOJIHOIO BHYTPEHHETO OTPaKEHUs JJIsl IOBEPXHOCTH
paszena: a) CTeKIJIO — BO31yX; 0) BOIa — BO3IyX; B) CTEKIIO — BOJ.

5. Ilpenomistrouii yron paBHOOeApeHHOI pu3Mbl paseH 10°. MOHOXpOMaTHUECKHH JIyd MaiaeT Ha OOKOBYIO I'PaHb M0/ yIJIOM
10°. TToka3aTens IpeIoMIIEHHsI MaTepHaa IpU3MBI JJIs 3TOTO Jiyya cocTasiser 1,6. Haiitu yron oTkIOHEHuUS JIy4ya OT
MIE€PBOHAYATIBHOTO HANPABICHMUS.

6. B 1ienTpe kpymnioro crona fuamMerpom 1,5 M CTOUT HACTONIbHAS JTaMIIa U3 OJHOM 2MIEKTPUUYECKOH JTaMIIOYKH, PAcOI0KEHHOH Ha
BbicoTe 40 cM OT MOBepXHOCTHU cToNa. Haj eHTpoM cTona Ha BBICOTE 2 M OT €r0 MOBEPXHOCTU BUCHT JIFOCTPA U3 UETHIPEX TAKUX
XKe JIaMITo4eK. B kakom cirydae mosryquTcst O0IbIasi OCBELIEHHOCTh Ha KPalo CToIa (M BO CKOJIBKO pa3): KOTIia FOpUT JIaMIla HiIH
KOTJia FOPUT JIrocTpa?

7. B onbite ¢ 3epkanamu DpeHesst paccTosHIE MEX/ly MHUMBIMU H300pa)KEHUSIMU HCTOYHUKA cBeTa 0,5 MM, pacCTosiHuE /10
skpana 0,5 M. B 3eneHoM cBeTe nosryyuiuch HHTEp(EpEHIIMOHHBIE MOIOCHI, PACIIONIOKEHHBIC HAa PACCTOSIHUKM 5 MM JPYT OT JIpyra.
Haiitu nnuHy BOJIHBI 3€JI€HOTO CBETA.

8. Ha MbuIbHYIO TUICHKY ITajiaeT Oeliblii CBET MOJ yIIIoM 45° K TOBEPXHOCTH IUIeHKH. [Ipn kakoli HAMMEHbIIEH TOJIIMHE IICHKH
OTpa)XEHHBIE JIy4H Oy/lyT OKpaIIeHBI B )KeNThIH 1BeT (JuinHa BostHbl 600 HM)? [Tokasarens npenomiieHns: MbIIbHON BOIb 1,33.
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9. YcraHoBKa [T TOTy9eHUS Koiell HhI0TOHA OCBemaeTcs CBETOM OT PTYTHOH IyTH, TaJal0MIiM 110 HOPMAJIH K TIOBEPXHOCTH
macTuHKH. HabmoneHnue BeneTcst B IpoxosiieM cBeTe. Kakoe 1mo mopsiiKy CBETIIOe KOJbII0, COOTBETCTBYIOIIee THHUH 579,1 HM,
COBIIAZIACT CO CICTYIONTNM CBETIBIM KOJIBIIOM, COOTBETCTBYIOIINM JTHHHAN 577 HM?

10. Haiitu paguycsl nepBbiX 1T 30H OpeHensi, €clii pacCTOIHUE OT UICTOYHUKA CBETA JI0 BOJTHOBOM IMOBEPXHOCTH paBHO 1 M,
paccTOsTHUE OT BOJIHOBOW MOBEPXHOCTH JI0 TOUKH HaOIoneHus coctaBisieT 1M. JlmuHa BoHbI cBeta — 500 HM.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI
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JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIn

Ornenka Komnerenmuu
JOCTIKEHHS Pe3yabrara)
COTIIMYHO IK-1
(85 - 100 6ammoB)
«XOpOLLIOY» MK-1

(70 - 84 6amoB)

«ynoBieTBoputenbHO» |I1K-1
(50 - 69 6amnoB)

«HeynosiersopurenasHo» |[1K-1
(menee 50 6amioB)

5. MeTonnueckue ykazaHusi AJsl 00y4al0IUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus 10 OPTaHU3aIlMN CaAMOCTOSTEIBbHOM PabOThI 00YUYaIOIIUXCSI:

[Mpuctynas K W3y4eHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
cofepxkaHueM paboueil mporpammbl nuciuiumHbl (PITJ]), xotopas ompezaenser coaepxaHue, oObem, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J71 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 0O0ecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCUUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yyennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JAONOJHHUTh €ro € Y4YEeTOM PEKOMEHJIOBAHHOM JOMOJIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHalIbHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHBIE CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW PabOTHI, 10 TeME Mpe/cTaBleHHbIe B myHKTe 3.2 PI1/I.

- TP MIOAATOTOBKE K TEKYIIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpenacts (POC).
5.3 Pexomennamuu 1o paboTte ¢ Hay4HOU U y4eOHOM uTepaTypoit

PaGota ¢ OCHOBHOM M JOMOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, SK3aMeHy. OHa BKIIOYAeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.



KoHCHeKT JIeKnu JOKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIOJIHEH B paMKax pacliedyaTKH BbIIa4uH
Npe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HU3AAHUS HCIOJNb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIro IlJIaHA (COB,Z[aBaTI: MNEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PekoMeH1allMM IO MOATOTOBKE K OTJEIbHBIM 3aJaHUSM TEKYIIIErO KOHTPOJIS

CoOlecenoBanue mpeamnoJiaraeT OpraHu3anui0 Oeceabl NMpenoaaBarTess €O CTYIeHTAMH MO BONPOCaM
NPAKTHYECKOI0 3aHATHS C HeJbI0 0os1ee 00CTOATEIHLHOIO BhISIBJICHUSI MX 3HAHMI 110 ONpeaeIeHHOMY
paszzaeny, TemMe, mpodiaemMe U T.I. Bce wieHbl rpynnbl MOIYyT y4acTBOBATh B 00CYKAeHHH, 100aBIATH
HH(popManHI0, TUCKYTHPOBATh, 321aBaTh BONPOCHI U T.1.

YcTHBIN 0ONpoCc MOKeT NPUMEHATHCH B Pa3iMYHbIX (GopMax: (PpPOHTANbLHBIA, WHAUBHAYAJIbLHBIM,
KOMOMHMPOBaHHBIA. OCHOBHBbIE Ka4eCTBAa YCTHOI'O OTBETA MOJIeKaIero OLeHKe:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATCJIIbHOCTDh OTBCTA,

- JIOTHKA U3JI0KCHHS MaTepuaa,

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PEIIeHHs TOCTAaBICHHON yueOHOil 3a1aun;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISAIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOI'O MaT€puaa,
- padOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O HA 3aJaHHUC.

VYCTHBI OIpPOC MOXET CONPOBOXKAATHCA IPE3CHTAIMEH, KOTOpas MOATOTABIMBACTCA IO OJHOMY U3
BOIIPOCOB TPAKTUYECKOTO 3aHATHA. [Ipn BBICTYIUIEHHH C Ipe3eHTanuei HeoOXoMuMo o0pamaTh BHUMaHHE
Ha TaKMe MOMEHTHI Kak:

- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JUTEPaTyphl), MPaKTHUECKasi HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MTPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IHM3aiH (YMUTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEeHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHUTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOTrPaMMBI:

38



- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. CuByxun JI. B. O0mmii kypc ¢pusuku : yaebHOe mocobwue. - 4-¢ u3l., crepeort.. - Mocksa: dumamiur,
2005. - 560 c. - Texkcr : snekrponsbiii / OBC «YHuBepcurerckas O6ubnmuoreka onnaiin» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=82978

2. Uponos U.E. 3agaun no obmeit pusuke : [yueOHnoe mocobue]. - 15-e usn., crep.. - Cankr-IlerepOypr,
Mocksa, Kpacuonap: Jlans, 2018. - 416 c.

6.2 JlononHUTENbHAS JIUTEPATYpA!
1. JJanacoepr I'.C. Ontuka : yueb. mocobwue. - 5-¢ uzj., nepepad. u jgor.. - M.: Hayka, 1976. - 926 c.
2. bopu M., Bonsdp D. OcHoBel ontuku. - Uzn. 2-e, ucnp.. - Mocksa: Hayka, 1973. - 720 c. - Tekcr :

sanektpoHubii  /  OBC  «YHuBepcuterckas ~— Oubnuoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=477404

6.3 Meroaudeckue pa3paboTKu:

1. Koran, JI. TI., Komapog, O. II., Konmakos, A. b., Jlanun, B. I, MakoBkun, I. A., lIten6epr, B. b.
Jlabopatopubie padotsl 1o ¢usuke. Beimyck 3. Konebanus u ontrka : COOPHUK METOIUYCCKUX yKa3aHUI
JUTS BBITIOJTHEHUS Ta0OpaTOpHBIX paboT 1o ¢usuke. - Bech cpok oxpaHbl aBTOPCKOTO TpaBa; JlabopaTopHbie
pabotel mo ¢usuke. Brimyck 3. Konebanmmss m onrtuka. - Hwxauii Hosropom: Huxkeropoackuit
TOCYIapCTBEHHBIA apXUTEKTypHO-CTpouTelbHbi yHuUBepcutTeT, ObC ACB, 2014. - 99 c. - Tekcr
anekTpoHHbi // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/30810.html

6.4 VlHpie ICTOYHUKU:

1. EnnHoe okHO nocTymna K oOpa3oBaTelbHBIM HHTEpHET-pecypcam DenepanpHoro moprana «Poccutickoe
oOpa3zoBanue» - http://window.edu.ru/catalog/?p rubr=2.1.21%2F

2. http://www.biblioclub.ru - http://www.biblioclub.ru

3. Koncymbrant crymeHTa. ['ymMaHuTapHble  HayKd:  OJIEKTPOHHO-OMONMMOTEYHass  cucremMa -
http://www.studentlibrary.ru

4. Poccuiickast HalmoHaMbHas Onbamoreka - http://www.nlr.ru/
5. Hayunast snektponHast 6nbnuoreka Poccuiickoil akajeMun ecTecTBO3HaHUS - Www.monographies.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npodeccuoHaIbHbIE 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI
I[J'DI IMPOBCACHUA 3aHATHU 110 JUCHUITIINHE HGO6XOI[I/IMO CJICAYIOIICC MATCPUATIBHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ y‘-ICGHI:IC AyAUTOPHUU IUIA NPOBCACHUA 3aHSTUN JICKIIUOHHOI'O U CCMHWHAPCKOT'O THUIIA,
IPYIIIOBBIX U UHIUBUYAJIbHBIX KOHCYJIBTALUN, TEKYILIETO KOHTPOJIS U IPOMEXKYTOYHON aTTECTALUH,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.
VY4eOHble ayTUTOPUN U MIOMELICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHus yueOHo nHpopManuu
OO0JIBIIION ayTUTOPHH.
Jliig mpoBesieHus 3aHIATUN JIEKIIMOHHOTO TUIA UCTIOIb3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).
Onexmponnasn ungopmayuonno-obpazosamenvHas cpeoa

http://moodle.tsutmb.ru/
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B3aumoneiictBue mpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.

JInneH3noHHOE MPOorpaMMHOE 00eCIIeUeHuE:
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