Nokywenr nopmucar ipdVSABIAGCEERCEEBO HAYKH U BBICIHIEI'O OBPA3OBAHUA

NHbopmaums o Bnagenbue:
®WNO: Cepaurosa Hatanbs EBreHbeBHa

POCCHUHACKOH ®EJEPAIINA

Homkrocre: ”F’ODEKT%;@Z@W?WWEEWKOIZ T'OCYIAPCTBEHHBI YHUBEPCUTET»

[lata nognucanus: 25
YHUKanbHbI MPOrpaMMHbIN KIKOY:

6cb002877b2aleab40fdebb0cc541e4e05322d13

3akperieHa 3a
Kadeapoii:

Hanpasnenue
MOJATOTOBKHU:

HanpasnenHoctsb
(mpoduns):

KBammmbukanus:

®dopma oOyueHus:

Cemectp:

YTBepxaaro:

g2 ‘Ryxosomutens OOIT

/ P E.B. bapabanosa

Y

WIOHS 2025 r.

Pabouas nmporpamMmma JTUCIUIIIAHBI

OnTuka

Oo01weit pusuku

03.03.03 Pagnodusuka

MatepuaJibl M YCTPOiicTBa PagH0IJIEKTPOHUKHI
(0ecnnJIOTHBIE CHCTEMBbI, IPOTPAMMHO-ANINAPATHbIE
KOMILJIEKChI, CHCTEMbI ABTOMATH3HPOBAHHOTO
NPOEKTUPOBAHUS)

Bbakanasp

OYHas

4

[Iporpammy cocTaBuiI(M):

KaHo. gus.-mam. Hayk, ooy., Kepenxosa JI.B.

TBeps, 2025



1. HEJIM U BAJJAYU JUCHUTIJIMHBI
esin ocBOCHUA TUCHHUILIHHBI (MOTYJIA):

N3ydyeHne OCHOBHBIX 3aKOHOB U SIBJIEHUW JINHEMHON ONTUKHU

3agaun:

* 'ny6okoe moHMMaHuEe OCHOBHBIX 3aKOHOMEPHOCTE!, OMUCHIBAIOLIUX SIBJICHUSI BOJTHOBOU
ONTHUKHU U MPOLIECCHl B3aUMOJICUCTBUS CBETA C BEIIECTBOM;

. HpI/IMeHeHI/Ie OCHOBHBIX 3aKOHOB HI/IHGfIHOﬁ OIITUKU IJIA HpaKTI/I‘IeCKOI‘O pemeHI/m
3aJa4, CBA3aHHBIX C OIITUYCCKUMMU ABJIICHUSIMU,

¢ BBIBO/I OCHOBHBIX 3aKOHOB OIITUKHU B BUJAC MATEMATUUYCCKUX ypaBHeHHﬁ.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII
Huxn (pazmen) OIl: B1.0O

TpeGoBanus K NpeABapUTEJIbHON NMOATOTOBKE 00y4al01erocs:

9HeKTpI/I‘leCTBO U Marac€Tmus3sm
MareMaTHUeCKHUH aHaIn3

JMcuMmiIMHbl (MOIYJIH) M MPAKTHKH, JI1 KOTOPbIX 0CBOEHHE TAHHOW JUCIIHIIJIMHBI
(MoayJis1) He00X0AMMO KaK NpeAuecTBYIIee:

AToMHas Qusnka
MeTtoauka npenogaBaHus PU3UKU U aCTPOHOMUU
O06paboTka 1 aHAIN3 TaHHBIX (PU3UYECKOTO IKCIIEPUMEHTA
DNeKTpoAuHAMUKa
AcTpoHOMHUS
B3anmopeiicTBre U3ITy4eHUsI C BEIIECTBOM
@du3KKa J1a3epoB U JIA3€PHBIE TEXHOJIOTUU
3. OFBEM JIUCHHUIIVIMHBI

O0mas Tpya10eMKOCTh 4 3ET
YacoB 110 yueOHOMY IJIaHy 144
B TOM 4YHCJI€:

ayJIUTOPHBIC 3AHITHUS 64
camocTosiTelIbHas paboTa 53
4acoOB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYUYEHUS 110 JUCHUIIJINHE,
COOTHECEHHBIE C INTAHUPYEMBIMHU PE3YJIIbTATAMU OCBOEHUASA
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

OIIK-1.1: Obnagaer 6a30BBIMU 3HAHUSIMU B 00JIaCTH (PU3UKU U paguoPpU3UKU

OIIK-2.2: TIpoBOAUT TEOPETHUECKOE H3yUeHUE OOBEKTOB, CHCTEM U MIPOIIECCOB B paMKax
TEMBI HAYYHOTO HCCIIEAOBAHUS

VK-1.1: Ananuzupyer 3a1aqy, BeIJIEIAS €€ 0a30BbIE COCTABIISIFOIITNE

VYK-1.5: PaccmaTpuBaeT u npeaaracT BO3MOKHbIE BAPUAHTHI PEIICHHUS IOCTABICHHON
3a/1a4M, OLICHUBAs UX JOCTOMHCTBA U HETOCTATKH

5. BUJAbI KOHTPOJIA

Buast KOHTPOJIA B CCMECTpPAX:

SK3aMEHBI | 4




6. A3BIK ITPEIIOJJIABAHUSA
SI3BIK TTpenogaBaHus: pyCCKUi.

7. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

Kon HaumeHoBaHue pa3jiesioB u Bun Cemectp | YacoB | HUcrou- | [Ipumeuan-
3aHAT. TeM 3anaTusa | / Kype HUKHU ue
Pasnen 1. 1. Beenenue
1.1 |Bsenenue Jlex 4 1 J1.3
JI1.5J12.1
Pasnen 2. 2. OcHOBHBIE CBOWCTBA
AJIEKTPOMArHUTHBIX BOJIH
2.1 [OcHoBHBIE cBoiictna | Jlek 4 2 J1.3J11.5
3JIEKTPOMArHUTHBIX BOJIH JI1.17J12.
1J13.1
2.2 |Ilpaktuka mo teme "OcnoBHbie |IIp 4 3 J1.1
CBOMCTBA 3JIEKTPOMAarHUTHBIX JI1.3J12.1
BOJIH" JI3.9
2.3 Cp 4 6 JI1.19J12.
10J13.9
Pazgen 3. 3. Pacnpocrpanenue
JNEKTPOMArHUTHBIX  BOJH B
OJTHOPOJHBIX M30TPOIHBIX
JMDIIEKTPUKAX
3.1 |Pacnpoctpanenue Jlex 4 2 J1.1J11.2
JJIEKTPOMArHUTHBIX ~ BOJH B J1.3J12.2
OHOPOJHBIX HU30TPOIHBIX JI3.10
TUDIIEKTPUKAX
3.2 |Pemenme 3amau 1o  Tteme|llp 4 2 J1.2 JI1.7
"PacnipocTpaHneHue  cBeta B JI1.10J12.
TUDJICKTPHUKaAX" 1J13.1
JI3.5J13.6
3.3 |U3yuenue Temsl [ Cp 4 6 JI1.1J12.1
"PacnipocTpanenue JI3.1
JJIEKTPOMArHUTHBIX ~ BOJH B
OJTHOPOHBIX M30TPOITHBIX
TDJICKTPUKAX
Pazmen 4. 4. Wurepdepenuus
CBETa
4.1 |HHurepdepenuus ceera Jlex 4 4 J1.1J11.3
JI1.19J12.
1J13.9
4.2 |Pemenue 3a1a4 o [ ITp 4 4 JI1.2 JI1.7
uHTEp(EepeHIH CBETa JI1.8J12.1
0J13.10




4.3 |Uzyuenue JonosHUTensHOTO | Cp JI1.7
Marepuana 1o TEeMe JI1.8J12.2
"Untepdepenuus ceera” JI3.2J13.5

JI3.6
Paznen 5. 5. ludpakius ceera
5.1 | dudpakmus ceeta Jlex JIT.1J11.3
JI1.6J12.1
JI2.10J13.
5J13.9

5.2 |Pemenune 3amau mo  Teme|llp J1.2

"Mudpaxmus ceera” JI1.7J12.2
JI3.2

5.3 |U3yuenue npuknagHbix acnekTos | Cp JIT.1JI1.2

TU(paKIuy CBETa JI1.18
JI1.20
J1.21
JI1.22J12.
2
JI2.11J13.
5

Paznen 6. 6. [udpakuus Ha

HEPUOJIMYECKUX CTPYKTYpPax

6.1 |/dudpakmus Ha nepuoguyeckux |Jlek JI1.1J12.1
CTPYKTYpax 0JI13.6

6.2 |dudpakuums B  kpucramiax:|[Ip JI1.2J12.2
pelieHue 3aaa4 JI2.10J13.

2

6.3 |U3yuenue Bonpocos [ Cp J1.5
IIPaKTUYECKOTO IIPUMEHEHUS JI1.6J12.3
TUGPaKIIHU B KPUCTAJLIaX J13.4
Pazpen 7. 7. Pa3snoxenue
U3ITy4YEHUS B CIIEKTP U OCHOBHbIE
XapaKTEPUCTHKN  CIIEKTPAIHHBIX
nprOOpoB

7.1 |[OcHoBHBIE XapaKTEepUCTUKH | JIek J1.1
CIIEKTPAJIbHBIX puOOpOB: JI1.6J12.1
TG paKIMOHHON pelIeTKy, JI2.2713.1
MHKPOCKOIIA ¥ TEJIECKOIa JI3.6

7.2 |Pemenme 3amad mo  Teme|llp JI1.7
"CreKkTpaibHbIE XapaKTEPUCTHKU JI1.8J12.3
npubopoB" JI3.1J13.6

7.3 | OcHOBHBIE xapakrepuctuku | Cp JIT.1JI1.3
JIIEJIETTOB JI1.6J12.2

JI2.3J13.2
J3.5

Paznen 8. 8. Pazpemaromas
CIIOCOOHOCTH OIITHYECKUX
pruOOpPOB




8.1 |Paszpemaromias cnocoOHOCTH | JIek JI1.1
ONITUYECKUX TPUOOPOB JI1.3J12.1
JI12.10
JI2.11J13.
4
8.2 |Pemenme 3amau 1o  Teme|llp JI1.2
"Pazpemaronias CIIOCOOHOCTH JI1.7J12.1
MHKPOCKOIIA U Tejieckona" 0
JI2.11J13.
2J13.5
JI3.9
8.3 |Mertonasr yiyumierus | Cp JI1.2 JI1.6
paspeniaronieii crrocoOHOCTH JI1.10J12.
1
JI2.11J13.
5
Pazsnen 9. 9. Onruueckas
royiorpadus
9.1 |OnTHueckas rojorpadus Jlex JI1.16J12.
8JI3.3
JI3.8
9.2 |Paccmotrpenue cxem [ IIp JI1.16J12.
rojorpaduueckux yCTaHOBOK 3JI3.1
JI3.2
9.3 |U3yuenue pasHoBugHOCTEH | Cp JI1.16J12.
roJorpaguuecKkux cXem 8J13.8
Paznen 10. 10. PactipocTpanenue
CBETa B aHM30TPOIHBIX CPeIax
10.1 [Pacnpocrtpanenue cBeTa B|Jlex JI1.1JI1.6
aHU30TPOIHBIX Cpeaax JI1.19J12.
10
JI2.11J13.
5
10.2 |Pemenue 3amau 1o  teme|llp JI1.2
"IBymyuenpenomieHue" JI1.7J12.3
JI3.2J13.5
JI3.9
10.3 [U3yuenwue Bonpocos | Cp JI1.6J12.5
pacrpocTpaHeHHUs cBeTa B J12.6
OJIHOOCHBIX KPUCTAJIAX JI2.7J13.7
Paznen 11. 11. MonekynspHas
ONTHKA
11.1 |U3yueHue OCHOBHBIX siBIeHH | JIek JI1.1 JI1.6
B3aMMOJICUCTBHSA  OIITHYECKOTO JI1.9J12.7
W3JIy4E€HHS C BELIECTBOM J12.10
JI2.11J13.
5
11.2 |Pemenue 3amay mo | I[1p JI1.11
MOJIEKYJISIPHOM ONTHKE JI1.12
JI1.13J12.

9J13.2




11.3 [Uzyuenue nckyccrseHHoi | Cp 2 JI1.1
ONTHUYECKON aHU30TPOIIUU JI1.2J12.2
JI2.7J13.2
Pasnen 12. 12, Temiosoe
U3Ty4eHue
12.1 |[3akoHBI TEMIOBOTO U3ITYYCHHS Jlex 4 JI1.2 JI1.5
J1.6
JI1.15J12.
10
JI2.11J13.
5
12.2 |Pemenne 3amaa 1o  teme|llp 4 JI1.7
"TeruioBoe n3nyuyeHue" JI1.9J12.9
JI3.9
12.3 [Ucropuss  oTkpeiTHs  3akoHOB |Cp 3 JIT.13J12.
TETIOBOTO W3ITYYCHUSI. 9
[TpakTHueckre NpUMEHEHUS. JI2.10J13.
6 JI13.9
Pazmen 13. 13. Jlazepsl w
HEJIMHEHHAas ONTHKA
13.1 [M3yueHust OCHOBHBIX MPUHIUIOB [JIek 2 J1.1
paboTel J1a3epoB. BriHyXIeHHOE J11.4J12.2
U3ITy4EHHUE. JI2.5J13.2
JI3.5
13.2 [U3yuenme paznuunbix THIOB |IIp 2 J1.1
Ja3epoB JI1.7J12.6
JI2.10J13.
5J13.6
13.3 [IIpumeHeHus na3epoB Cp 2 JI1.4J12.5
JI3.2 JI3.6
Paznen 14. 14.
DoT0dIEKTPUUECKHH AP heKT
14.1 |U3yuenue 3akoHOB GoTodddexra |Jlex 2 J1.1
JI1.6J12.2
JI3.5
142 |Pemenne 3amau 1mo  Tteme|llp 2 J1.7
"doTtoappext"” JI1.12J12.
3713.1
JI3.5JI3.6
14.3 |BuemnHuit u BHyTpeHHuil | Cp 2 JI1.11
doroapdexrsr. [Ipumenenus. J1.14
JI1.19J12.
4J13.2
JI3.5
Pasznen 15. sx3amen
15.1 |sk3ameHn DK3amMeH 27




OO0pa3oBaTte/ibHbIE TEXHOJIOTUH

TpaIUIINOHHAS JICKITUS
pelieHre TPyNNoBbIX U UHANBUYATbHBIX 3a1a4
Cnncok 00pa3oBaTe/ibHbIX TEXHOJIOT Uil

1 | AKTHBHOE CiIylIaHUE

8. OHEHOYHBIE MATEPHAJIbI JI51 IIPOBEJEHUA TEKYIIEA "
INPOMEXYTOYHOU ATTECTALIUA

8.1. OneHoYHbIE MaTepHAJIbI JJIA IPOBeIeHNs TEKYIeH aTTeCTAIMU
cm. [punoxenue 1
8.2. OneHoYHbIE MATEPHAJIbI JJISl IPOBEIeHUS IPOMEKYTOYHOM aTTeCTAlMHU

3aganue:

Ha ocHoBe pacueTa OCHOBHBIX CIIEKTPAJIbHBIX XapaKTEPUCTHUK J0Ka3aTh MPEUMYILIECTBA
IIEJIETTA [0 CPABHEHUIO C OOBIYHON aMIUIMTYIHOM PEUIeTKOM

Crioco0 arrecranuu: NMCbMEHHbIN

Kpurepuu onenku: ¢

- Boicokuii yposens (3 6amna): [lonumaer Qusuky sBinenus. CoctaBisieT MaTeMaTHUECKHE
BBIpQXEHUS JIJIs TOIy4YeHUs perieHus. [lonyyaeT npaBUIbHBINA OTBET.

- Cpennuii ypoBeHb (2 6aina): [Torumaer pusuky siBieHus. VICIBITEIBACT CJI0KHOCTH C
COCTaBJICHUEM MAaTE€MaTUYECKUX BBIPAKEHUH NI OodydeHus pemieHusd. [lomyyaeT npaBuibHbIN
OTBET.

- Huzkwii yposens (1 6amn): [Tornmaer pusuky siBinenus. VIcobpITBIBae€T TPYTHOCTH C
COCTaBJICHUEM IPaBUJIbHBIX MAaTEMAaTHYECKUX cOOTHOLIEeHUI. CoBepIIaeT anredpanyeckue
OIHOKH.

3aganue:

[Tnockomnongspu30BaHHBIN CBET MaJla€T Ha HUKOJIb TaK, YTO YTOJI MEX/y IIIOCKOCTSIMHU
MOJISIpU3AIIMU CBETA U TJIABHOTO ceueHus Hukoiisa paBeH 600. OnpenenuTs TONIUHY HUKOJIS, €CITH
WHTEHCUBHOCTH CBETa yMEHbIIMIACh B 6 pa3. Koaddunment orpakennst Ha rpanu npusm p=0.1,
koddurment nornomenus K=2 m”-1.

Cnoco0 arrecTanuu: TUCbMEHHBIN.

Kpurepuu onenku: ¢

- Boicokuii yposens (3 6anna): [Tonumaet gusuky sBinenus. CoctaBisieT MaTeMaTHUECKHE
BBIpaXEHUS IS MOTy4YeHus perienus. [lonydaeT npaBUIbHBINA OTBET.

- Cpennuii ypoBeHs (2 6amna): [Tonumaet ¢pusuky sinenus. VICIBITBIBAET CII0KHOCTH C
COCTaBJICHMEM MAaTE€MaTUYEeCKUX BBIPAKEHUH NI ModydeHust pemienus. [lomyyaeT npaBuibHbIN
OTBeT.

- Huzkwuit yposens (1 6amn): [lonumaeT Gusuky siBieHus. VcnbITbIBaeT TPYIHOCTH C
COCTaBJICHHEM INPaBUIbHBIX MaTeMaTHYECKUX cooTHoLeHuI. CoBepIIaer anredpandyeckue
OIIHMOKH.

3aganue:

VYcranoBka 1 noiaydeHus kosel HproToHa ocBemaeTcss MOHOXPOMATUYECKUM CBETOM.
HabmoneHue BeneTcst B OTpa)keHHOM cBeTe. Pasinychbl IByX COCETHUX TEMHBIX KOJELl
cooTBeTcTBEHHO 4,0 MM 1 4,4 MM. Pannyc kpuBU3HBI TUH3BI paBeH 6,72 M. Halitu asinHy BOJHBI
NAJAI0IIErO CBETA.

a) 4,2*10"-7m; ©) 5 *10"-7m; B) 6* 10"-7m; 1) 7,3* 10"-7Mm.

Crnoco0 arrecTanui: MTUCbMEHHBIN
Kputepuu onenku: ©
- Bricokwuii ypoBens (3 6amia): BeiOupaeT npaBuiibHbIE OTBETHI Ha MIOCTABICHHBIN BOTIPOC.




He nomyckaet ommoOku.

- Cpennuii ypoBeHs (2 6amia): Beroupaer ogun npaBuiibHBIN 0TBET. He gomyckaer
OILINOKH.

- Huskwuit yposens (1 6amr): BeiOupaeT Heckobko oTBeToB. [IpucyTcTByeT MUHUMYM 1
NPaBUJIBHBIN OTBET U OJJMH HETPABUIIbHBIN.

8.3. TpeGoBaHus K PETUHI-KOHTPOJIIO

Bcero crynent moxet moayuuts 100 6aymoB = 60 6amioB Ha Moayiau + 40 6amioB Ha
JK3aMeHe

B kaxxaoM Mopysie CTyIeHT MOXKET IoJIyduTh MakcumyM 30 6amios, u3 Hux 20 6amios 3a
TeKyIyro padoty, a 10 6amioB — 3a peHTUHTOBBIA KOHTPOJIb.

Oo6yuatromemycs, HaOpaBiemy 40—54 Gasta, pu MOABEICHUHN UTOTOB ceMecTpa (Ha
MOCJICAHEM 3aHSITHHU IO TUCIUILIMHE) B PEUTHHTOBOM BEIOMOCTH y4YeTa YCIeBaeMOCTH U 3a4ETHON
KHIDKKE MOKET ObITh BBICTABJICHA OLIEHKA «YAOBIECTBOPUTEIHHOY.

OO6yuatromemycs, HaOpaBiemMy 55—57 6amioB, Mpy MOABEACHUN UTOTOB ceMecTpa (Ha
MOCIIEAHEM 3aHITHH 0 TUCIUIUINHE) B rpade pedTUHTOBOM BEIOMOCTH y4yeTa YCIEeBAEMOCTH
«[IpemuanbHbie O0aIb MOXKET ObITH J00aBIEHO 15 0anioB U BHICTABICHA SK3aMEHAIIMOHHAS
OIICHKA «XOPOIIO».

Ob6yuaromemycsi, HaOpasieMmy 58—60 6anioB, Mpu MOJBEACHUH UTOTOB ceMecTpa (Ha
MOCIIEAHEM 3aHITHH 0 TUCIUIUINHE) B rpade pedTUHTOBOM BEIOMOCTH y4yeTa YCIEeBAEMOCTH
«[IpemuanbHbie O0aIb MOXKET ObITH 100aBIeHO 27 0alioB U BHICTABICHA SK3aMEHAIIMOHHAS
OILICHKA «OTITUYHOY.

OO6yuaromuiics, HabpaBiIHii 10 39 0anI0B BKIIOYUTENBHO, CAACT SK3aMEH.

9. YYEBHO-METOJUUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUILIMHBI (MOLYJIS)

9.1. Pekomenayemasi quTeparypa

9.1.1. OcHoBHas JIMTEpPaTypa

HIndp Jluteparypa

JI1.1 |bonnapes, Kanamnukos, Criupus, Kypce o0mieit ¢puznku B 3 k. Knura 2:
ANIEKTPOMarHeTu3M, ONTHKa, KBaHTOBas (¢usuka, Mocksa: FOpaiit, 2024, ISBN: 978-5-
9916-1754-3,

URL.: https://urait.ru/bcode/535754

JI1.10 [®Denopyx B. A., Trokun A. B., ®enopyxka B. A., Konebanus u Bonubl. Ontuka, OMck:
CubA/IY, 2022, ISBN: ,
URL.: https://e.lanbook.com/book/270926

JIT.11 |3Bucman I'. A., Toxec O. M., Ontuka. ®usmnka aToMoB U MoJiekys. dusnka aTOMHOTO sA7Ipa
n mukpouactail, Cankt-IlerepOypr: Jlans, 2022, ISBN: 978-5-507-44508-0,
URL.: https://e.lanbook.com/book/233285

JI1.12 |bapanoB A. B., Konebanusi, BonHbl, onTuka. [Ipaktuueckue 3anatus no Gusuke,
Hosocubupck: HI'TY, 2021, ISBN: 978-5-7782-4434-4,
URL.: https://e.lanbook.com/book/216236

JI1.13 | Akcenosa E. H., O6mas ¢usuka. Ontuka (rnassl kypca), Cankr-IlerepOypr: Jlans, 2022,
ISBN: 978-5-8114-2911-0,
URL.: https://e.lanbook.com/book/212684

JI1.14 |Paxmarymumna P. I'., Banues A. A., M3ydenne 3akoHOB BHenHero Gotorddexra:
npaktukym, Kazans: K['AY, 2021, ISBN: ,
URL.: https://e.lanbook.com/book/202565

JI1.15 |Jlomakuna E. B., ®usuka. TemnoBoe nzmyuenue. DI1€eMEHThl KBAHTOBOM ONTUKH, MockBa:
MI'VIIII, 2020, ISBN: 978-5-907356-20-7,
URL: https://e.lanbook.com/book/163718




J1.16

Hynenkoa B. B., Ontuueckas ronorpadus, Huwxauit Hosropox: HHI'Y um. H. 1.
JloGauesckoro, 2015, ISBN: ,
URL: https://e.lanbook.com/book/152998

JI1.17 |bonynos E. H., Hukutuenko B. U., [letyxoB A. M., UHTeHCUBHBIN KypC (PU3UKU:
BOJIHOBAs OIITHKA, DJIEMEHTHI KBAHTOBOM MEXaHUKH, aTOMHOH U simepHOr ¢u3uku, CaHKT-
[MetepOypr: IIT'YIIC, 2015, ISBN: 978-5-7641-0571-0,

URL.: https://e.lanbook.com/book/93837

JI1.18 |HMmenko E. @., Cokonos A. JI., [Tonspuzauuonnas ontuka, Mocksa: ®usmatiut, 2012,
ISBN: 978-5-9221-1351-9,

URL: https://biblioclub.ru/index.php?page=book&id=457438

JI1.19 [Jlannc6epr I'. C., OnTuka, Mocksa: @uszmariut, 2017, ISBN: 978-5-9221-1742-5,
URL: https://biblioclub.ru/index.php?page=book&id=485257

JI1.2 [TopoxoBarckwmii, XyaskoBa, Ontuka, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-11290-0,
URL: https://urait.ru/bcode/541960
JI1.20 |, Onruka atmocdeps! n okeana, HoBocubupcek: CO PAH, 2021, ISBN: ,
URL.: https://biblioclub.ru/index.php?page=book&id=685479
JI1.21 |, Onruka atmocdeps! n okeana, HoBocubupck: CO PAH, 2021, ISBN: ,
URL.: https://biblioclub.ru/index.php?page=book&id=685480
JI1.22 |, Onruka atmocdeps! u okeana, HoBocubupck: CO PAH, 2022, ISBN: ,
URL.: https://biblioclub.ru/index.php?page=book&id=693012

JI1.3 [Muxenscon, [lanymmuna, [ToB3uep, 'opman, BonroBas ontrka, Mocksa: FOpaiit, 2022,
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10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIA)

AyauT- Oobopynosanue

3-226 KOMIUIEKT yueOHoM Mebenn, MukiepHslil mynbT, AyTnoKkoMIuieKkT, MHTepakTuBHAs
cucTeMa, MpoeKTop, TerekoMMYHUKAIIMOHHBIE MKA(BI, YKpaH, KOMITBIOTEP

3-2020 | xomruieKT yueOHOU Mebenn, TepeHOCHOH HOYTOYK, TIEPEHOCHON MYJIbTUMEINHHBIN
IPOEKTOP, IKPaH

11. METOAUYECKHUE MATEPHAJIBI VIS OBYYAIOIIIUXCA 110 OCBOEHHIO
JUCHUIIVIMHBI

CM. IPUJIOKEHHUE




Jli1s mpoBeAEHNS TEKYIEN Y MPOMEKYTOUYHOM aTTECTAIUH:

3aganue:

Ha ocHOBe pacueTta OCHOBHBIX CIEKTPaJIbHBIX XapaKTEPUCTHUK JOKa3aTh
IPEUMYIIECTBA AIIENETTA [0 CPABHEHUIO ¢ OOBIYHON aMILTUTYTHON peleTKon

Cnoco0 aTrrecTanum: NMCbMEHHBII

Kpurepuu oneHku: *

- Bwvicokuit ypoeenv (3 oanna): llonumaer ¢usuky sBiaeHus. CocTaBiser
MaTeMaTUYECKHUE BBIPAKEHUS U1l OJIyueHus pemeHus. [lomydaeT npaBuiIbHbBINA OTBET.

- Cpeonuit ypoeenv (2 o6anna): Ilonumaer ¢usuky sBieHus. McnbiThiBaeT
CJIO)KHOCTH C COCTaBJICHUEM MAaTeMaTHYE€CKUX BBIPAKEHUUN AJIA MOJYYEHUs PEIICHHUS.
[Tomy4aeT npaBUIIbHBIN OTBET.

- Huskuit yposeenv (1 o0ann): llonumaer ¢usuky sBieHusd. VcoeiTbiBaeT
TPYJHOCTH C COCTaBJIEHUEM MPaBUIbHBIX MAaTEMAaTUYECKUX COOTHOIIeHHH. CoBepiiaer

anredpandecKue OMroOKH.

3apanme:

[110CKOMONAPU30BaHHBI CBET NAJAaCT HAa HHUKOJIb TaK, YTO YIOJd MEXAY
TIOCKOCTSIMH MOJISIPH3AIMA CBETA W [IABHOTO CedeHHs HUKOms paBe 60°. Onpeenuts
TOJIIIMHY HUKOJIS, €CJIM MHTEHCUBHOCTb CBETa yMEHbIIMIAch B 6 pa3. Koapdummenrt
oTpaxxeHus Ha rpanu npusM p=0.1, koadpuuent nornomenus K=2 M

Cnoco0 arrecTanMu: NUCbMEHHBIN.

Kpurepuun ouenku: °

- Boicoxkuit yposenv (3 oanna): Ilonumaer ¢usuky ssieHus. CocTaBiser
MaTeMaTUYECKHUE BBIPAXKEHUS I MonydeHus pemenus. [loayyaer npaBuibHbIA OTBET.

- Cpeonuni ypoeenv (2 o6anna): llonumaer ¢usuky siBjaeHuUs. VCHbIThIBaET
CJIO)KHOCTH C COCTaBJICHHUEM MaTeMaTHYEeCKUX BBIPAKEHUUN IS MOJYyYEHUs pElIeHUS.
Ilomy4yaer nmpaBUIbHBIN OTBET.

- Huskuit yposenv (1 o6ann): llonumaer ¢usuky sBieHus. McobiTbiBaeT
TPYAHOCTH C COCTaBJIECHUEM IPaBUIbHBIX MAaTEMAaTUYECKUX COOTHOIIEHHH. CoBepliaer

anredpandecKue OMmOKH.

3aganue:



VYcranoBka i1l moftydeHus koJsiell HploTOHa ocBeniaeTcsi MOHOXPOMAaTUYECKUM
ceetoM. HaOmro/ieHre BeieTcsi B OTpaKEHHOM CBeTe. Paguychl IByX COCEHUX TEMHBIX
KoJiel] COOTBETCTBEHHO 4,0 MM U 4,4 mM. Paanyc KpyuBU3HBI JIMH3BI paBeH 6,72 M. Haittu
JUTMHY BOJIHBI MIAJAI0IET0 CBETA.

a) 4,2:10"m; 6) 5-10"m; B) 6-107m; r) 7,3-10"Mm.

Crnoco0 arrecranuy: IMMCbMEHHBIN

Kpurepuu oueHku: *

- Boicokuii ypoeens (3 6anna): BeiOupaet npaBUIbHBIE OTBETHI Ha TOCTaBJICHHBIN
Borpoc. He gomyckaer ommokwu.

- Cpeonuii ypogenv (2 6Oanna): BpiOupaeT oavH NpaBWIbHBIM OTBeT. He
JOTYCKAeT OIITUOKH.

- Huskuit ypoeenv (1 6ann): BwiOupaeT HeckoiIbKO OTBeTOB. [IpucyrcrByer

MHUHUMYM | NpaBUIBHBIN OTBET U OJIMH HENPABUJIbHBIN.

MeToanueckune MaTepHAJIbI JJIs oﬁyqammnxcn 10 OCBOCHHIO JUCIHHUITJIMHBI

— NAAHbl RPAKMUYECKUX (CEMUHAPCKUX) 3AHAMUIL:
Cemunap 1: Pemenune 3amay Ha TeMy «3aKOHBI T'€OMETPUUYECKOW ONTUKI.
IIpumeps! 3amau:

1. OHpe,Z[eJ'II/ITI), HACKOJIBKO INIOCKOIIapa/UIC/IIbHAA CTCKIIIHHAA IINTACTUHKA TOJIIHWHBI d

T
= 10 cm cMemaer B CTOPOHY JIy4 CBETa, MAJAOLIAN HA HEE MOJ YIJoM p=10"
[TokazaTenb npenomiienus crekina n = 1.5.

2. CoOwuparomasi TMH3a JaeT U300paKeHNEe HEKOTOPOro MpeaMeTa Ha dKpaHe. BeicoTa

H

I/1306pa)KeHI/I$I paBHa 1, OcraBuss HCIIOABMI)KHBIMHU JKpaH W IIPCAMCT, HAYUMHAIOT

ABUTATD JIMH3Y K SKpaHy U HaAXO/AT, YTO IIPU BTOPOM YCTKOM I/I306pa)KCHI/II/I npeamMceTa

H,

BBICOTA M300paKeHHS paBHA
3. MaroBoe ctekno (oToanmapata YCTAaHOBJICHO TaK, YTO PE3KUM BBIXOIUT
N300pakeHHe MpeIMeTa, HaxoAIIerocs: Ha pacctossauu S5 M. Jlo kakoro nuametpa D
HY)XKHO 3aauadparmMupoBaTh 00BEKTUB ¢ (DOKYCHBIM paccTtossHueM 20 cM, 94TOOBI HE

OblJIa 3aMETHOM HEPE3KOCTh B M300paK€HWU MPEeAMETOB, HaxoAsmmxcs Ha 0.5 M



OJIM>Ke CHUMAEMOTO (HEpE3KOCTh CUUTATh HE3AMETHOM, €CJIM Pa3MbITOCTh JIeTalei He

npesbimaer 0.1 Mmm)?

Cemmunap 2: Pemienue 3a7a4 Ha TeMy «Ontuueckue npubope». [Ipumeps 3aaau:

1. BeiBectu dopMyiny il yBETUYEHUS! MUKPOCKOMA ¢ (DOKYCHBIMHU PACCTOSIHUSIMU
o0bekTuBa Fop u okynsapa Fox m mmmHoi TyOyca A. PaccTosiHue HaWydiiero
3perust D = 25 cwm.

2. Onrtuyeckue CWIbl OOBEKTHBA M OKYJsgpa MUKpockomna paBHbl 100 m 20 mmrp.
VYBenuuenne Mukpockorna paHo 50. KakoBo Oyzaer yBelMueHHE 3TOTO
MHUKPOCKOIIa, €CJIM PACCTOSIHUE MEXAY OOBEKTUBOM U OKYJIIPHOM YBEIUYUTH Ha
2.0 cMm?

3. ®okycHoe paccTosiHue 00bekTrBa TpyOs! ["anunes Fi =45 cm, okymspa F, =35 oM.
[Ipu 3amene MH3 B TpyOe Ha JBE MOJOXKUTENbHBIE MOTyYniIack Tpyoa Kermiepa c
TEM JK€ yBeJIMYeHueM, 4To u Tpyoa ["anunes. Haiitu (pokycHbIe paccTosHUA IBYX

COOMpArOITUX JIMH3.

Cemunap 3: Pemenue 3anad Ha temy «IlimockonomnsipuzoBanHblil cBeT. DopMyb
Openeis». [Ipumeps! 3axay:

OnpeaenuTs yroJdi MOJHOM MOISPU3aliK, €CIIU CBET MajaeT U3 BOJIbI (TTOKa3aTelb
npenomierus 1.33) B crekno (1.6). Kak monspu3zoBaH majgaronuii Jyd, €ciid B 3TOM
CJIydae OTPaXCHHBIC JIyYH OTCYTCTBYIOT?

EcrecTBeHHBIN JIyd CBeTa IIaJa€T HA IIOBEPXHOCTh CTEKJISIHHOW IIJIACTUHKH,
NOTPYKEHHOM B KUIKOCTh. [Tokazarens mpenomieHus ctekia paBeH 1.5. OTpaxeHHbIN
OT IUIACTUHKU Jy4 0Opa3yeT yroi 97° ¢ mamarommm aydoMm. Onpenenurs NoKa3aTelb
MPEJOMIICHUS KUIKOCTH, €CIIM OTPAKEHHBIH JIy4 MOJISIPU30BaH.

Onun nonsipoup npomnyckaeT 30% cBeTa, €cid Ha HEro MaJaeT €CTECTBEHHBIN
ceeT. [locne nmpoxoxkaeHus: cBeTa 4epe3 2 MoJIpouia MHTEHCUBHOCTH maaaeT a0 9%.
Haiitu yron mexny ocsiMu MoJIIpOUIOB.

JIyd cBeTta nmociienoBaTebHO MPOXOAUT YEPE3 2 HUKOJIS, ITNIOCKOCTH MPOITYCKAHUS
KOTOpBIX 00pasyror yron 40°. IpunmMast, 4T0 K09()(HIUHEHT MOTIOMEHNS KaXIOrO
HUKOJsI paBeH 0.2, HAWTHU, BO CKOJBKO pa3 Jyd, BBIXOISIIMI M3 BTOPOTO HHKOJIS,
0CJIa0JIeH MO CPABHEHUIO C JIyYOM, MAJAI0OIMM Ha NepBbId HUKOJb. CBET €CTECTBEHHBIN.

Cemunap 4: Pemienue 3anau Ha Temy «MHTepdepenuusy». [Ipumeps! 3agau:



HanpapiieHnsl pacIpOCTpaHEHHs ABYX IUIOCKHX BOJNH OJHON M TOH Ke JUIMHBI
COCTABIAIOT APYr ¢ APYroM Maibiii yron % . BoiHbl magaroT Ha 3KpaH, IJIOCKOCTh
KOTOPOTO MPUOIU3UTEIHHO NEPIICHIUKYJIISIPHA K HAITPABICHUIO UX PACIIPOCTPAHEHUSI.
Hammmcap ypaBHeHHsI 00€WX TUIOCKMX BOJIH M CJIOXKUB TIOJISI ATHX BOJIH, TIOKA3aTh, YTO
paccrostnue AX Mexny ABYMs COCEIHMMM HHTep(epeHIIMOHHBIMM IMOJNIOCAMH Ha
SKpaHE OMpe/IeIIIeTCs BEIpaskeHneM X = Ao

Illupuna wuHTeppepeHIMOnHON monockl AX = 1mm. PaccrosHume oT nuHUH
coeauHeHus 3epkan Openens g0 ucrounuka I = 10cm, 1o sxkpana a = Im. A = 4861
A. Haiitu yron Mexnay 3epKajlaMmu o.

OT IBYX KOT€pEHTHBIX UCTOYHUKOB CBETA MOJyY€Ha CUCTEMa UHTEP(EPEHIIMOHHBIX
MOJIOC Ha 3KPaHe, YAAJIEHHOM OT UCTOYHHUKOB HA paccTosiHue a = 2 M. Bo ckonbko pas
U3MEHHUTCS MIUPUHA WHTEPHEPEHIIMOHHBIX I0JO0C, €CIIA MEXAY HCTOYHUKAMH U
AKPAaHOM TOMECTUTh COOMpAIOIIYI0 JUH3Y C (POKYCHBIM pacctosHueM F = 25cm.
PaccmotpeTs nBa ciyyasi: 1) paccTosiHue JIMH3BI OT MCTOYHUKOB paBHO 2F = 50 cm; 2)
UCTOYHUKHN HaXOAATCS B (DOKATbHOM TNIOCKOCTHU JIMH3BI.

N3 nun3bl ¢ QokycHbIM pacctosiHueM F = 50 cM BbIpe3aHa LEHTpasibHas 4acTh
mupubl a. O0€ TOJIOBUHBI JIMH3BI CABUHYTHI JIO CONMPUKOCHOBeHus. [lo omHy
CTOPOHY JIMH3BI TIOMEIIEH TOYEUHBIH MCTOYHUK MOHOXPOMATHYECKOTO cBeTa (A =
6000 A). C nmpoTHBOMNOJIONKHON CTOPOHBI JIMH3bI MOMEIIEH 3KpaH, HA KOTOPOM
HaOJI0Ial0TCA MOJ0CHl UHTEpepeHInU. PaccTosiHue MEXly COCEHUMU CBETIBIMU
nonocamu AX = 0.5 MM ¥ He M3MeHseTcs NpU TEpeMEIEHHH SKpaHa BJOJb
onTuyeckor ocu. Hauru a.

B ouyeHb TOHKOW KJIMHOBHJHOW IJIACTUHKE B OTPAXKECHHOM CBETE MPU HOPMAIBHOM
najeHuu HaOmoMaTcess UHTEpGEpPEHIIMOHHBIC TIOJNOCHL.  PaccTosiHMe MEXTy
COCEHUMHU TEMHBIMH MoJIocaMu AX = 5 MM. 3Hasi, 4YTO JJIMHA CBETOBOM BOJIHBI paBHA
A = 5800 A, a mokazaTeib NPEeIOMIICHUS MJIACTUHKUA N = 1.5, HATH yroa o MEeXIy
rpaHsIMU IJTACTUHKHU.

Konbua HproToHa mnosyyaroTcss MeXAy [BYMS IUIOCKOBBITYKJIBIMU JIMH3aMH,
IPUKATBIMU JIPYT K APYTY CBOUMHU BBITYKJIBIMH ITOBEPXHOCTAMH. Haiit paguyc m-ro
TEMHOTO KOJbIa, €ClIM JJIMHA CBETOBOM BOJHBI paBHA A, a paguychl KPHUBHU3HBI
BBITTYKJIBIX TTIOBEPXHOCTEH JTMH3 paBHBI Ry 1 R,. Habmonenue Benercs B 0TpakeHHOM

CBCTC.



Cemunap 5: Pemenue 3a1a4 Ha TeMy «/[udpakmus ceray. [Ipumeps! 3aga4:

1. Boluncnuth paguyc M-id 30Hbl OpeHens, ecau pacCTOSHUE OT MCTOYHMKA 0
30HHOM TUIACTMHKH PaBHO «, a PAacCTOSHME OT IUIACTUHKH JI0 MecTa
HaOromeHust paBHo b. [lymHa BOJHBI A. BblUuciuTh pagumyc M-l 30HBI
@peHes pU YCI0BUH, YTO HA 30HHYIO IUIACTUHKY MaJaeT II0CKas BOJIHA.

2. Haiitu yrinoBoe pacnpenesieHne UHTEHCUBHOCTH cBeTa npu (payHrodepoBoit
mudpakiuu Ha perierke u3 N menedt U ¢ nepuoaoMm d MpH YCIOBUH, YTO
CBETOBBIC JIYYH MA/IAI0T HA PEIIETKY HOPMAIILHO, a IIUPUHA TN paBHa D.

3. Hudpakuuonnas pemerka umeer 1000 mrpuxoB. CKOJBKO MTPUXOB JOJKHA
MMETh pEelIeTKa, YTOOBI YIJIOBas IIMPUHA TJITABHOIO MAKCUMyMa YMEHbBIIHMIIACh
B JIBa paza?

4. TlomcuuTaTh MUHUMAJIBHOE YHCIO IITPUXOB PEHIETKH, KOTOpas MOXKET
pa3pemuTh HaTpueBbl ayoner (A, = 5890 A, A, = 5896 A ) B cnekrtpe
IIEPBOTO MOPSIKA.

5. KakoBo momkHO OBITE QOKycHOE paccrosiHue f, okymspa MUKpockomna, 9ToObI
OblJ1a TIOJHOCTBHIO HCIIOJIB30BaHA pa3pelarlas CrocOOHOCTh O00bEeKTHBA?
Uucnosas ameprypa obObexkTuBa pasHa NSING | dokycHoe paccrosHue
oobekTuBa fi, amuHA TyOyca (TpyOBl Mukpockona) L. JlnuHY TyOyca MOXKHO
CUUTATh PAaBHON PACCTOSHUIO MEXAY OOBEKTHMBOM U IUIOCKOCTBIO IMEPBOTO

n3o0paxkeHus (T.e. U300paKeHUs, TaBAEMOTr0 OOBEKTUBOM).

Cemunap 6: Pemenne 3agady Ha TeMy «OJIEMEHThl KpPHUCTAILUIOONTHKH.
DITUNITUYECKHU TIOJISIPU30BaHHbIN cBeT». [Ipumepsl 3a1au:

1. Cmechb cBera, MOJISIPU30BAHHOTO IO KPYTy, U €CTECTBEHHOTO PacCMaTpUBAaETCs
yepes MIACTUHKY B A/4 u HUKOJIb. [Ipu BpallleHMu HUKOJISI BOKPYT OCH CBETOBOTO
My4yKa HaiaeHo, 4yTo |  CBeTa, MPOIIEIIIEro 4yepe3 cucTteMy, B 3 pasa
npeBOCXOAUT |pmi,. HaliTu OoTHOIlIEHHE MHTEHCUBHOCTH CBETA, MOJISPU30BAHHOTO
0 KPYyTy, K MHTEHCUBHOCTH €CTECTBEHHOT'O CBETA.

2. IlokazaTenp IpeToMIICHHS] KPUCTAIUIMYECKOTO KBapIia JJIst IITUHBI BOJHBI A = 589
HM paBeH N, = 1.544 nna oObIKHOBEHHOro Jjyda u N, = 1.553 nns

HEOOBIKHOBEHHOT'O Jy4da. Ha INIACTUHKY M3 KBapla, BBIPC3aHHYIO IapallJICIIBHO



ONTHUYECKON OCH, HOPMAJIBHO MAJAeT JIMHENHO MOJIAPU30BAHHBIN CBET YKa3aHHOU
JUTMHBI BOJIHBI, 3aHUMAIONIMKM CHEKTpaidbHbI uHTepBan AL = 40 um. Haiitn
TOJNIIMHY TUTACTHHKH 0 W HampaBJCHUE MOJISPU3AIMH MAAIOIIero CBETa, €CIH
CBET I10CJIE IIJJACTUHKU OKAa3aJICs HETOJIAPU30BAHHBIM.

3. INapannenbHblil My40K HEMOJIPU30BAHHOTO MOHOXPOMATHYECKOTO CBETa MajaeT
Ha IUIACTUHKY B A/2. IHTEHCUBHOCTbH CBETa B HEKOTOPOM TOUKe HaOoaeHus P 3a
IJIaCTUHKOM paBHa lo. V3 MIacTUHKM BBIPE3alOT JUCK, 3aKPBIBAOIINI MOJITOPHI
30HbI ®perens s Toukd P. J[UCK TOBEPHYIM BOKPYr iyda Ha yron 90° m
noctaBuiau Ha MecTo. Kakoii ctana nateHcuBHOCTH | B TOUKe P?

Cemunap 7: Pemenue 3amau Ha teMy «J/lucmepcusa csera. llornomenue wu

PacCCCAHUC CBCTAN. HpI/IMepLI 3aJa4:

1.

[Tokazarensb mpenomiieHus: HOHOC(EPHI A1 PaAUOBOJIH ¢ yacToTol v =10 MI'1 paBen
n = 0.9. Haiitn xonnenTpanuio N 31eKTpoHOB B HOHOC]EpPE, a Takke (PasoByro Vy U
IPYIIOBYIO V,, CKOPOCTH JJISl 3TUX PaJHOBOJIH.

[lpu mpoxokIeHHMH B HEKOTOPOM BemlecTBe myTH | WHTEHCHMBHOCTH cBera |
yMeHbIIaeTcs: B 2 pa3a. Bo CKoOIbKO pa3 yMEHBUIMTCS HMHTEHCUBHOCTH IIpU
MPOXOXJICHHU B 3TOM ke BemecTBe myTu 317?

Bo ckonbko pa3 MHTEHCHBHOCTh MOJIEKYJIIPHOTO paccestHusi cuHero cseta (A = 460
HM) TIPEBOCXOJIUT MHTEHCUBHOCTD paccesiHus KpacHoro ceera (A = 650 um)?

Haiitu wyacToTy COOCTBEHHBIX KOJEOaHMl Vv MOJIEKyJibl OpoMma, Aarouieil mnpu

KOMOMHAITMOHHOM paccessHuu JuHuu A = 3131.6 A CITyTHUK C JIJTMHON BOJIHBI A =

3164.0 A.

Cemunap 8: Pemienue 3a1a4 Ha TeMy «3aKOHBI TEIUIOBOTO U3Ty4eHUs». [Ipumepsl

3a1a4:

1. Umeercs JABa a0COJIIOTHO YCPHBIX HUCTOYHHUKA  TCIIJIOBOI'O0  HU3JIYUCHMA.

Temmiepatypa OJHOTO M3 HHUX T, =2500 K. Haiitu Ttemmneparypy apyroro
VCTOYHHUKA, €CIM JJIMHA BOJIHBI, OTBEYAIOIIAs] MAKCUMyMy €ro MCITyCKaTeIbHON
criocobroctn, va AA =500 mxM Gombmre mmMHEI BOMHEL COOTBETCTBYIOIIEN
MaKCUMYMY UCITyCKaTEIbHOW CIIOCOOHOCTH NMEPBOT0 UCTOYHUKA.

2. Halitu TemmepaTypy TMOJHOCTBIO HOHH30BAaHHOW BOJOPOJHOM  IJIa3MBbI

3 .
mw10THOCTHIO p = (.10 r/cm”, mpu KOTOPOIl 1aBlIeHUE TEMJIOBOTO U3TYyUEHUS! PaBHO



ra30KMHCTUYCCKOMY JABJICHHUIO YAaCTHUII I1JIa3MBI. Nmets B BHUAY, YTO JABJICHHUC
TCIJIOBOT'O U3JIYUCHUS P = U/3, rge u— 00beMHas INIOTHOCTh OHCPIUH N3JIYUCHH,
N 4YTO IIpW BBICOKHX TCEMIICpATYpax BCIICCTBA IIOAYHUHANOTCA YPAaBHCHHIO

COCTOSAHHA NACAJIBHBIX I'a30B.

— cOopHuKu 3a0au:

1. COopHuk 3amad no obmeMy Kypcy ¢usuku. Y.2 DIEKTPUUECTBO U MarHETH3M.
Ornruka. /ITox pen. B.A. OBuunkuna. M.: M®TU, 2009.-475 c.

2. CamenbeB M.B. CoopHuk BompocoB U 3amad no ooOuiedt ¢usuke. CII6.: Jlanb,
2005.-288c.

3. Uponos U.E. 3anauu no o6meit pusuke. M.: bunom, 2001. — 432c.

4. COopHUK 3a1a4 1o obmemy kypey ¢pusuku. B 5 1. Ku. 1V. Ontuka / [lox pen. . B.
CuByxuna. M.: ®DUSMATIJIUT; JIAHB, 2006. - 272 c.
— MemoouuecKue peKOMEeHOAUUU NO OP2AHUZAUUU CAMOCMOAMETbHOU PADOM bl

CHLYOEeHM 08:

1. V3y4uTh peKOMEHAYEMYIO JTUTEPATYPY.

2. TIpocMoTpeTh 3aaauu, pa300paHHbIC HA Ay TUTOPHBIX 3aHATHSIX.

3. Pa3obpatp 3amaun, peKOMEHIOBAHHbBIE MPENOAABATEIIEM ISl CAMOCTOSTEIIEHOTO
pelIeHusi, UCTIOIb3ys, PU HEOOXOAUMOCTH, MPUMEPHI PEIICHUs] aHATIOTUYHBIX
3a7ad4.

4. O6cynuTh po0IeMbl, BOSHHUKIITNE TIPU PEIICHUH 3324 C TIPETO/IaBaTeIIeM.
Tembl pedpepaToB:

1. YenoBedeckuii ria3 Kak ONTHUYCCKUN TPUOOP.

2. TlpupoaHbie ONTUYECKUE SIBJICHUS.

3. HUnTepdhepoMeTpsl U UX MPUMEHEHNE B HAYKE U TEXHOJIOTHUSIX.

4. KoMOMHAIITMOHHOE pacCcesHUuE CBETa KaK BaXXHBIM SKCIIEPUMEHTAILHBIN METO/I.

5. Bugpl 1a3epoB U X UCMOJIB30BAHUE.

TecToBble M THNIOBBIC 3aIaHKS AJIA IPOBEPKU 3HAHUUA U YMEHUM

JIna ouenusanusn pesynrbmamos o00OyueHuUs 6 6ude 3HAHUIL Npedlazaemcs
omeemums Ha C1e0youiue 60nPocoL:

OIIK-1

1. ChopmynrpoBaTh OCHOBHBIE 3aKOHBI T€OMETPUUECKON ONTHKHU.



2. B yem 3akitogaeTcs sBJI€HUE MOJIHOIO BHYTPEHHETO OTPayKEHUs?

3. 3anmcarb cucTeMy ypaBHeHU Makcsea.

4. HamucaTh OCHOBHBIE COOTHOILEHUS MEX]Yy BEKTOpAaMHU HaNpsHKEHHOCTEH IIOCKOM
AJIEKTPOMAarHUTHOW BOJIHBI U BOJTHOBBIM BEKTOPOM.

5. Hanucare  ypaBHEHHME  IUIOCKOM  MOHOXPOMATHYECKOW  BOJIHBI,  KOTOpas
pacnpoCTpaHAETCs B HAPABICHUH, ONPEENIIEMOM BOJHOBBIM BEKTOPOM.

6. KakoBa cBs3p Mexay aOCONIOTHBIMU 3HAYEHUSIMH BEKTOPOB HANpPSHKEHHOCTEH
AJIEKTPUYECKOT0 U MAarHUTHOT'O TOJIEH B IJIOCKOW BOJIHE.

7. Kakoli ¢u3nueckuil cMbICI MOKaszaTesss mpenomiieHust cpenpl? Kak oH cBsizaH ¢
JTUDJIEKTPUYECKON U MAarHUTHOM TPOHUIIAEMOCTSIMU?

8. HamucaTh rpaHuuHble yCIOBHUSl IJs TAaHTE€HIUAJIBHBIX COCTaBISIOIIUX BEKTOPOB
HaIPSHKEHHOCTEH JIEKTPUUECKOTO U MAarHUTHOTO MOJIEH.

9. Hamucatsp BIpaskeHue At BeKTopa Y MoBa-I1oiHTHHTA U TOSICHATH €10 (pU3ndecKuii
CMBICIL.

10. atp ompeneneHue WHTECHCHUBHOCTH cBeTa. Kak HMHTEHCHBHOCTH CBsi3aHa C
aMIUIUTY 101 BOJIHBI?

11. Kak cBszanbsl Mexay coboit (azoBas u rpynmnoBas ckopocTu? [losiCHUTH CMBICT
BBEJCHUS IPYIIIOBOM CKOPOCTH.

12. Hanucats ¢popmyy Panest u HapucoBath quarpammy DpeHdecra.

13. Hamucats Gpopmynsr OpeHens s aMIUTATY T OTPAKEHHOTO CBETA.

14. Yto Takoe KOT€peHTHOCTh BOJIH?

15. B gem 3akitouaercs sBJieHUE UHTEP(HEPEHIIUN CBETOBBIX JTyuei?

16. Yro takoe Bpems korepeHTHOCTH? Kak /1yiMHa KOTepeHTHOCTH CBA3aHa CO BpeMeHEM
KOT€PEHTHOCTHU?

17. Yrto Takoe onTuyeckas JyuHa MyTH?

18. KakoMy  ycloBHIO  JOJDKHA — YIOBJIETBOPATH  PA3HOCTh  XOJa  MEXIY
UHTEp(PEpUPYIOUIUMHI JTydyaMHu JUIsi HAOMIOJEHUS B 3aJlaHHOW TOYKE MaKCHMyMma
(MUHUMYMa) UHTEHCUBHOCTH?

19. Hanummwre popmyiny HHTEHCUBHOCTH NPU MHOTOJTy4€BOI MHTEPPEPEHLIUU.

20. Ilpunnun padoter uaTepPepomerpa dDadpu-Ilepo.

21. Chopmynupyiite npuniun [ roiirenca-dOpenens.

22. Yto nazwiBaeTcs audpaxiuenn Openens u qudpaknueinr @paynrodepa?

23. IlpuHuun pa3oueHus BoJIHOBOro ¢hpoHTa Ha 30HbI DpeHens.



24. Yro Takoe nsaTHO ITyaccona?

25. Hanumwte ycioBre MUHIMYMOB HHTCHCUBHOCTH MPU AU(PPAKIIUN HA Y3KOH IIEIH.

26. Uto Takoe ¢azoBas U aMIUTUTYAHAs TU(PPAKIIUOHHBIE PEIICTKUA?

2. Hanummure oCHOBHOE ypaBHEHUE TUGPAKIMOHHON PEHIETKH.

28. Uro Takoe cuHycouaanbHas AUPPaKIMOHHAS perieTKa?

29. Chopmynupyiite kputrepuii Pesnes B o01em Bue.

30. Uro Takoe paspemiaronias CioCOOHOCTh ONTHYECKUX TPUOOPOB?

31. Pazpemaromias cnocoOHOCTh TU(PPAKIIMOHHON PEIIETKH.

32. Ha3BaTh OCHOBHBIE XapaKTEPUCTUKH CIEKTPAIbHBIX MPUOOPOB.

33. HamummTe dopMyity 11sl pa3pemaroneid CmocCOOHOCTH TEISCKOIIA.

34. Paspemaroiias criocOOHOCTh MUKPOCKOIIA.

35. Kak oTnmu4uTh CBET C KPYTrOBOM MOJSPHU3AIMEH OT HETIOIIPU30BAHHOTO CBETa?

36. Kak oTnuunTh YacTUYHO-TIOJSIPU30BAHHBIA CBET, OT CBETAa C OJUIMINTUYECKON
NOJISIPU3ALNE?

37. Yro takoe (a3oBbic miacTuHKu A2 u A/4?

38. Uro Takoe onTHYecKass aKTUBHOCTh?

39. Dnexrpoontudeckuii apdpext. Hammcats popmyssl, onuceiBatonue s3¢dext Keppa u
addekr I[lokkennbca.

40. Yro Takoe TiaBHAs ONTHYECKAs OCh KpUcTayia?

41. Yro Takoe AByIyderpeIoMiIeHue B KpucTasie?

42. ChopmynrpoBaTh OCHOBHOM MPUHIIUI PaOOTHI Jiazepa.

43. TlepeunciuTh OCHOBHBIE OTIMYUTENbHBIC XapaKTEPUCTHKHU H3ITyUCHHS Jlazepa.

44, Kaxue mpolecchl JIeKaT B OCHOBE paOOThI MOIYITPOBOJHUKOBOTO Jlazepa’?

45. OcoOEHHOCTH TEMIOBOr0 U3ITYYEeHHUSI.

46. Yto Takoe abCOJIFOTHO YepHOE TEI0?

47. ChopmynrpoBaTh OCHOBHBIC 3aKOHBI TETIJIOBOTO M3TyUYCHUS.

48. ChopmynrpoBaTh OCHOBHBIE 3aKOHBI (POTOIPdEKTa.

49. Kakue usndeckue sSBICHUS JIEKaT B OCHOBE Tojorpahun’?

50. Yto Takoe paccesHuE B MyTHBIX cpemax”?

OIIK-2
1. TlomyynTh  aMIUIUTYAHBIC  COOTHOIICHWS  MPA  HOPMAJbHOM  TaJICHUU

BJICKTpOMaFHI/ITHOfI BOJIHBI Ha I'paHUIY pa3aciia ABYyX OTUIJICKTPHUKOB.



2. IlpoananuzupoBarh (Ha3oBble COOTHOIICHHS JJIi OTPAXKEHHOTO W MPEIOMIIEHHOIO
cBeTa Ha OCHOBE (hopmyn Dpenernsi.

3. Hatb onpenenenust Ko3PPUIIMEHTOB OTPAKEHUSI U IPOITyCKaHus cBeTa. [lomyduts ux
BBIPOKEHUS JJIg CiIydass HOPMaJbHOTO TMAaJEHUs DJIEKTPOMAarHUTHOW BOJIHBI Ha
rpaHuIly pas3zela ABYX JAUAICKTPUKOB.

4. KakoB xapakTep MOJsIpU3alMyd OTPaKEHHOTO CBETa, €CIM JIyd MaJacT Ha TPaHHUIly
paszena AByX cpel nmoj yriiom bproctepa?

5. Omnwmcath cxeMmy JJid peanu3ainuy HHTephepeHIINN B ONITHUKE.

6. B kakom ciydae B pe3yiibTaTe HHTEp(EpeHIInd Ha dKpaHe o0pa3yloTcs MOJO0CH], a B
KaKoM KoJbLa?

7. Ilouemy wuHTephepeHIIMOHHAS KapTMHAa B TOHKHUX IUICHKAaX YXYJIIIAETCS TIpH
YBEJTMYCHUH TOJIIIWHBI TUICHKHN ?

8. IloueMy MBIIBHBIC ITy3BIPH OKPAIIICHEI B Pa3HbIC IIBETA?

9. UYro Takoe moJIoCkl paBHOM TOJIIMHBI U PABHOTO HAKJIOHA?

10. ITouemy nentp xoinen HptoToHa, HaOMIOJaEMBIX B OTPAXKEHHOM CBETE, TEMHBIN?

11. KakoBa uHTEHCMBHOCTH cBeTa | B ¢oKyce 30HHOM IMIACTUHKU, €CIU 3aKPBITHl BCE
30HBI, KpoMe TepBoii? MTHTeHCHBHOCTH cBeTa 0e3 IIacCTUHKH paBHa .

12. TlomyunTts ypaBHEeHNE TUPPAKIIMOHHON PEIIETKH.

13. Kak u3meHuTCs nudpakimoHHas KapTHHA OT AUQPPAKIIMOHHONW PEIIETKH, €CIU ee
LIEIN IEPEKPBITh Yepe3 OAHY?

14. OtueHuTh pa3pemarilyo CliocOOHOCTh YeIOBEYECKOTO J1a3a.

15. Kak yny4mmrh pa3penaroiryr CiocOOHOCTh MUKPOCKOMa?

16. Tlouemy HEOO TOTYOOEC, a CONHIIC HA 3aKaTe KpacHOE?

17. HapucoBatb 3aBUCUMOCTb IMOKA3aTENsI MPEIOMIICHUS OT YaCTOThI CBETA ISl CITy4aeB
HOPMAaJIbHOU U aHOMAJIbHOM JIUCIIEPCUU.

18. B 4em skcniepuMeHTaIbHAS TPYAHOCTD U3YUYCHUS aHOMATBHOU TUCTICPCUU?

19. Kakum oOpa3zom yros moBOpoTa IUIOCKOCTH ToJisspusanuu B 3ddexkte Dapanes
3aBUCHUT OT BEJIMYMHBI BHEIITHETO MAarHUTHOTO TIOJIST?

20. MoskeT mokasaTelb NPeIOMIICHUS ObITh MEHBIIIE €TUHUIIBI?

21. Kax cBsi3anbl Mexy co00 MOromareiabHasi U U3ydaTeslbHas CIOCOOHOCTH Tesa?

22. Tlonyuuts Gpopmyny cmenienus Buna u3 hopmynsl [1nanka.

23. KakoBa poJib CHOHTAHHOTO U3JTy4YCHHS B OCJIA0JICHUY HHTCHCUBHOCTH MTPOXOISIIIIETO

yepes cpeny cBera?



s nposepxu 3HaHUlli OCHOBHBLIX YOpMYIL Npediazaemcs: peuums Mmecmosble
3a0aHUs, NPUMEPbL KOMOPBIX NPUBEOEHbL HUDICE.
TecTOBBIE 3a1aHUS

1. HazoBuTE 0COOCHHOCTH, CBOMCTBEHHBIE KOTEPEHTHBIM BOJHAM

a) 4aCTOThI BOJIH OJIMHAKOBBI; 0) pa3HOCTb YacCTOT MOCTOSIHHBI;
B) pa3HOCTH (a3 MOCTOSTHHA UK paBHA HYJIIO; r) aAMIUTATYAbI BOJIH
IIOCTOSIHHBI.

2. Kakumu cnocobamMu MOYXKHO OCYIIECTBUTh KOT€PEHTHOCTh HCTOYHUKOB B
ONTHKE?

a) C IOMOIIbIO JINH3BI;

0) myTeM 3aMeHbI OHOTO ACHCTBUTEIHLHOTO HCTOUYHUKA HA IBA MHUMBIX;

B) C IOMOILIBIO OUTIpU3Mbl PpeHes;

r) ¢ noMolbto Ouzepkan dpenens.

3. KorepeHTHbIE BOJHBI OCHA0JAIOT APYr Apyra B JAaHHOW TOYKE MPOCTPaHCTBA
IpHU CIEIYIOMINX YCIOBUSIX

a) ONTUYECKas Pa3HOCTh X0JIa paBHA HEYCTHOMY YUCITY A/2;

0) reoMeTpHUYECKas Pa3HOCTh X0J1a paBHA YETHOMY YHCITy A/2;

B) ONTHYECKAs pa3HOCTh X0/1a paBHA YETHOMY YHUCIHY A;

') TEOMETPUYECKAasi PA3HOCTh X0/1a paBHA HEUETHOMY UUCITY A.

4. Ykaxute 0COOEHHOCTH, TPUCYIIUE SBJICHUIO UHTEp(DEepEeHInN

a) B o0JacTh NPOCTPAHCTBA, € CKJIAABIBAIOTCA JBE WJIM HECKOJbKO BOJIH,
IPOUCXOJINUT YCUICHHUE CBETA,

0) B 00J1acTH HAJIOKEHMSI JIBYX BOJIH MPOUCXOAMUT MepepacipeiesieHue dYHEPTuH,
TaK YTO MHTCHCUBHOCTH CBETA B OJIHUX TOYKAX OOJIbIIE, a B APYTUX — MCHBIIIE;

B) sIBJICHHE MHTEP(PEPEHIIMN BOSHUKACT MPH HAJIO)KEHUU KOTEPEHTHBIX BOJIH;

r) sBJICHHE HHTEPPEPEHLUMU BO3HUKAET MPU HAJIOKEHUU BOJH PaA3TUYHON
YacTOTBHI.

5. Ilyctb 1 m 2 — TOYEUYHBIE KOT€PEHTHBIE UCTOYHHKHU "
cBeTa (CM.puc.).

r, = 20004, rp = 20104, r;" = 17004, r,' =1690,5A. 2 o

B toukax A u B Ha skpane Habmomaercs



a) A — MuHUMYM, B — MmakcumyMm;

0) A — Makcumym, B — MuHUMYyM;

B) HHTEHCUBHOCTB B TOUKax A U B paBHa MOJOBUHE OT MaKCUMAaJIbHOW;

I) UHTEHCHMBHOCTh B TOYKe A MHHMMalbHa, B Touke B paBHa 1/3 or
MaKCHMAJIbHOM.

6. Ha ToHkyro rtuieHky TommuHbl d W TMOKa3aTeleM

IpeJIOMJICHUS N, U TPaHUYaAl[YI0 ¢ 00€UX CTOPOH C BO3AYXOM, 2

MaIa€T HOPMAIIBHO MOHOXPOMATHYECKUH JIyY C JJIMHON BOJIHBI
A. Ilpu KakoM yCIIOBUM B OTPaKCHHOM JIyde HaOIIOmaeTCs
MaKCUMYM UHTephepeHIIuN

a) 2dn = (k+1) A; ©6)dn = (k+1/2) A; B) 2dn = (k=1/2) A;r) dn = (k+1) A.

7. [logBuxHOE 3epkano natephepomerpa MalikenbcoHa cMelaeTcsl Ha BEJIUYUHY
Ax = 4).. Ha cKoibKO TIPU 3TOM MU3MEHHUTCS YMCI0 MAaKCUMYMOB B MHTEP(PEPEHIIMOHHON
KapTUHE?

a)8; 0)4; B) 2; r) 16.

8. Pa3znocTh X012 AByX uHTepdepupyromux gyuen 0,3A. Paznocts a3 konedbanuit
paBHa

a)0; 0)m; B) 0,6T; r) 2.

9. Ilpu momormu 3epkan Dpenenss MOTyUUsIU HHTEPPEPEHIIMOHHBIE TOJIOCHI,
MOJIB3YSICh KPAacHBIM CBeTOM. Kak M3MEHUTCS KapTHHA WHTEPHEPEHIIMOHHBIX ITOJIOC,
€CJIU BOCIIOJIb30BaThCs (PHOJIETOBBIM CBETOM?

a) MOJIOCHI CTaHyT IITUPE;

0) MOJIOCHI CTAHYT YKE€;

B) TIOJIOCHI OyIyT PaCIOJIOKEHbI OJIMKE APYT K JIPYTY;

T') MOJIOCHI OYyT pacmoJiaraThCs Jaibllie IPYT OT JApyTa.

10. OOBACHUTE TPUHITUIT JeHCTBUS "TIPOCBETICHHOTO" 00BEKTHBA

a) JNHWH3BI W3TOTABIMBAIOTCS W3 CTEKJIAa C MHUHUMAIBHBIM KOA(DOUIIMEHTOM
MOTJIOIICHUS;

0) JIWH3BI HM3TOTABIMBAIOTCA M3 CTEKJIA C MAaKCHMAJIBHBIM KO3(hduImeHToM
OTpaXKEHUS;

B) Ha TIOBEPXHOCTh OOBEKTMBA HAHOCUTCA TOHKas IUJIEHKA, Takas, 4YTO B

OTPaXEHHOM CBETE HA0MII01aeTCsl MUHUMYM UHTEp(depeHIny;



) K03hOUITUEHT PETOMIICHUS JTMH3bI JJOJDKEH ObITh KaK MOYKHO MEHBIIIE.

11. B uem 3akiroyaercs "pPOCBETIEHUE ONTUKA"

a) B HAHECEHUM Ha MOBEPXHOCTh CTEKJIAa IJICHKU C MOKa3aTelieM MPeIoMIICHUs
OoJIbIIIE TTOKAa3aTeNs MPEIOMIICHUS CTEKJIA,;

0) B HAHECEHHWHU Ha MOBEPXHOCTb CTEKJA IJICHKU C IMOKAa3aTeleM IMPeIOMIICHUS
MEHbIIIE TTOKA3aTesl MPEJIOMIICHUS CTEKJIA;

B) B HAHECEHUWU HA MOBEPXHOCTh CTEKJA IUICHKH TOJIIMHOW, paBHOUN 4YeTBEPTU
JUTMHBI BOJTHBI MIAAIONIETO CBETA;

I') B HAHECEHUU HA MOBEPXHOCThH CTEKJA IJICHKUA TOJIIMHOW, paBHOW MOJIOBUHE
JUTMHBI BOJHBI TIA/IAIOIIETO CBETA;

12. ®azoBasg jJuarpaMma CJIOXKEHHUsI KojieObaHuUW Tipu HUHTEpdEpeHIIUH

KOI'CPCHTHBIX BOJIH OT ABYX MCTOYHHUKOB B TOYKC A nmeet BUA, E>1 A

vmy

NpeAcTaBIeHHbIN Ha puc. [Ipu 3TOM B Touke A Habmonaercs

a) MUHUMYM OCBELICHHOCTH;

0) MaKCUMYyM OCBEIIEHHOCTH;

B) OCBEIICHHOCTh HMMEET IPOMEKYTOYHOE 3HAYECHUE MEXAY MAaKCUMaJIbHOW WU
MHUHHMAaJIbHOM;

T') MPaBWJILHOTO OTBETA HET.

13. @azoBas jauarpaMma CIOXKEHHUs KojieOaHuW Tipu  uHTEpdepeHnn

|

KOT'CPCHTHBIX BOJIH OT JIBYX HCTOYHHKOB B TOYKC A nmeet BHU, =
21

vm
(N

npencTaBlieHHbIN Ha puc. [Ipu 3ToM B Touke A Habironaercs

a) MUHIMYM OCBEIIIEHHOCTH;

0) MaKCUMYyM OCBEIIEHHOCTH;

B) OCBEILIEHHOCTh MMEET MPOMEXKYTOUYHOE 3HAUEHUE MEKIY MAaKCUMaJbHOW U
MHHHMAaJIbHOMU;

I') IPAaBUIILHOTO OTBETA HET.

14. Tlpm wnaGmomeHum Kojell HbpIOTOHa OTpakeHHOM CBeTe | | | |

'
ONTHYECKasi pa3HOCTh X0/1a UHTep(hEepupyeMbIX JIyueil paBHa L A
PZVrz727 2747 %24
a) BC; 0) 2-BC;

B) 2n-BC + A/2;  T) npaBUIIBHOTO OTBETA HET.

15. Ha puc. pa3HocTh X0Ja jydell B TOUKy M OT JBYyX 8‘17&
HCTOYHUKOB S; U S) n300pakeHa OTPE3KOM S B



a) Sng; 6) S]_B, B) SzB, F) S]_M
16. YcnoBue wuHTEepHEPEHIIMOHHOTO MaKCUMyMa TMpu HAOTIOIEHUN KOJIeIl
HrroTOHA Ha BO3/1yXe UMEET BUJ

A:(m+1)./1 (m-1)
a) A=m-\; 0) 2 ;. B)2h=m; r)2-h=[ 2m -1] A,

rae h - TonmHa BO3AYIIHOM POCIONKY B MecTe HaOI0IeH S, A - pa3HOCTh X0/
Jydeu, M - Heaoe Ynucio.

17. VYcnoBue wuHTEp()EPEHIIMOHHOTO MHUHHMYyMa IPU HAONIOJCHUU KOJell
HeloToHa Ha BO3/TyXe UMEET BUJL

NG (-
a) A=m-; 0) 2 . B)2h=m}; r)2-h=[ 2m -1] };

rae h - ToNMHa BO3AYIIHOM MPOCIOWKH B MECTE HAOIIOIeHHSI, A - pa3HOCTb X0/1a
JTy4eHr, M- Ues0e Yuco.

18.  VYcranoBka  mnsg  momyuyeHuss — kojen — HplooToHa — ocBemaercs
MOHOXpOMaTHUYeCKiUM cBeToM. HaOmroneHue Benercs B OTpakeHHOM cBeTe. Pamuychl
JIBYX COCEIHHMX TE€MHBIX KoJiel] cOOTBETCTBEHHO 4,0 MM u 4,4 mMm. Pannyc KpuBH3HBI
JIMH3BI paBeH 6,72 M. HaliTu 1iuHy BOJIHBI [TaIaFOIIETO CBETA.

a) 4,2-10"m; 6) 5-10"m; B) 6-10"m; r) 7,3-10"Mm.

19. YcranoBka njsi mosydeHust kosiel] HeloTOHa ocBemiaeTcs OelbIM CBETOM,
najarImM HopMaibHO. HabmrogeHne mpou3BOAUTCS B OTpaKEHHOM cBere. Pammyc
KPHBU3HBI JTMH3BI paBeH 5 M. Haiftu paguyc derBeproro 3emexoro xompua (A = 5-10°
CM).

a) 2,25 mm; 0) 3,16 mm; B) 5,43 MM; r) 10 MMm.

20. VYcranmoBka i HaOmomeHws — konern,  HprotoHa — ocBemiaercs
MOHOXPOMAaTHYE€CKUM CBETOM C JUIMHOM BOIHBI 0,6 MKM, Maiatolium HopMaabHo. Haittu
TOJIIIMHY BO3AYITHOTO CJIOSI MEXTY JIMH30M U CTECKJITHHOM MJIACTUHKON B TOM MECTE, T/Ie
HaO0JII0/TaeTCS YETBEPTOEC TEMHOE KOJIBIIO B OTPAXKCHHOM CBETE.

a) 0,4 mxm; 0) 0,8 MMm; B) 1,2 MKM; r) 2,4 MM.

21. Bribeputre nHeBepHble yTBepkiaeHus. CormacHo mnpuHiumny [roirenca -
Openens

a) KaXkJ1asi Touka BOJTHOBOTO (PpOHTA paccMaTPUBAETCS KaK UCTOYHUK BTOPUYHBIX

BOJIH;



0) KaXxaasi ToUKa cpeibl pacCMaTpUBAETC KAK UICTOYHUK BTOPUYHBIX BOJIH;

B) HOBOE IOJIO)KEHHE BOJIHOBOTO ()pPOHTA MOXKHO paccMaTpUBaTh KaK pe3ysbTar
UHTEP(EPEHIIMH BOJIH OT BTOPUUHBIX UCTOYHUKOB,;

I') BTOPUYHBIE UCTOYHUKHU BOJIH KOT€PEHTHBI.

22. Slgnenue qudpakuy MOXKHO HAOJIOIaTh B CICAYIOIINX CIIydasx

a) MpH MPEJIOMJIEHUN CBETA Ha TPAHUILIE ABYX CPEL;

0) Mpu NPOXOKJICHUM CBETA YEPE3 MAJIOE OTBEPCTUE B HEMPO3PAUHOM IKpPAHE;

B) IpY OTMOAHUU CBETOM MAJIBIX HETPO3PAYHBIX MPENSATCTBUM;

I') IpU OTPAXEHUH CBETA OT IPAHULIBI pa3zesia ABYX Cpell.

23. Beibepute npaBUIbHbIE YTBEPKACHUS

a) U paKus - 3TO MPEIOMIIEHHE CBETOBOIO JIyda Ha IPaHuUlIE IBYX CpeZ;

0) nudpakuus - TO OTKIOHEHUE CBETA OT MPSAMOJIMHEHMHOTO pACIPOCTPAHECHUS U
3aX0’KJCHUE B 00JIACTh TEOMETPUIECKON TEHHU;

B) nu(pakiys MOATBEPKIAET BOJHOBYIO IPUPOAY CBETA;

) U PaKIHs - TO HATOKEHHUE BOJH OT JIBYyX KOT€PEHTHBIX HICTOYHHUKOB.

24. YcnoBre MUHUMYMa Mpy JUGpaklUy Ha TIEIH BhIpaxkaeTcs: GopMysion

sin(o:(2k+1)i singz):ki sin(ozki sin(pzx—k

a) 2b - 0) 2b . B) b: r) 2L

25. Kako#t nomkHa OBITh MIMPUHA IIETH, YTOOBI TEPBBIA AUPPAKITUOHHBIN
MHHAMYM HaOmofancs mox yrioM 90° mpu OCBEIICHHH KPAacHBIM CBETOM C JUTHHOM
BOJIHBI 760 HM?

a) 7,610 m; 6) 3,810 m; B) 11,4107 m; r) IMHApPUHA
menu crpemures k 0.

26. Kak uw3Mmenutcs nudpakivioHHas KapTHHA HAa DKpaHE MPU YMEHbBIICHHUH
IMPUHBI 11 ?

a) YBEITUIUTCS PACCTOSHUE MEXKIY COCCTHUMH THUPPAKITNOHHBIMH ITOJI0CAMH;

0) YMEHBIITUTCS PACCTOSIHUE MEXKYy COCETHUMU AUPPAKITMOHHBIMH TTOJIOCAMH;

B) YBEJIIMUUTCS MTUPHHA OTACIBHBIX TUPPAKITHNOHHBIX TI0JI0C;

') YMEHBIITUTCS IITUPUHA OTACIBHBIX TH(PPAKITUMOHHBIX TIOJIOC.

27. Ilpu KakOM yCJIIOBUM MOXHO HaOIIOaTh TUPPAKITUIO?

a) JJIMHA BOJIHBI IOpa3ao MCHBIIC pa3sMCpPOB IIPEAMETA;

0) JUTMHA BOJIHBI paBHA pa3MepaM IPEeIMETa;



B) JUIMHA BOJIHBI COM3MEpUMA C JIMHEHHBIMHU pa3MepamMu MpeaMeTa Wid OoJbllie
ux;

I') KICTOYHHK BOJIH JIOJKEH OBITh KOT€PEHTHBIM.

28. MunHuManbHas WUPUHA WIENHU, MPU KOTOPOH emie OyayT HaOI0aaThCs
MUHUMYMbl HHTEHCUBHOCTH, paBHA

a) JNIMHE BOJIHBI; 0) IByM JJIMHAM BOJIHBI;

B) IOJIOBUHE JUIMHBI BOJIHBI;  T') OJJHO3HAYHOI'O OTBETA JATh HEJIb3.

29. Ha menp mupuHON 3 MKM HOPMaJIbHO MAJAeT IUIOCKas CBETOBas BOJHA (A =
0,5 Mmxm). OnipeenuTh KOJTUYECTBO HAOIIOJAEMbIX MAKCUMYMOB HHTEHCUBHOCTH.

a)6; 0)10; B) 11; r) 12.

30. YcioBue MakcuMyMa JUIsS TH(GpaKIHOHHON perieTku umeeT By (b - mmpuna

miesu, d - MOCTOsSHHAS PEIIETKH, A - pa3HOCTh X0J1a JIydeH, A - UTMHA BOJIHBI)

. A
bsing = (2k +1) =, _

B)dsin¢=k/1, F)Azdsin(p.

31. B kakux MecTax »5KpaHa 0OpH JIU(pakIUU Ha pEUIeTKEe HaOII0AArTCs
MaKCUMYMBbI?

a) MPOTUB MPO3PAYHBIX LIEJIEH;

0) B Toukax, rje coBmajgaroT (a3bl BOJH, NPUILEAIIMX OT PA3IUYHBIX IIesen
pELIETKY;

B) B TOYKaX, I'/I€ BOJIHBI OT PA3JIMYHBIX IlIeJIed UMEIOT Pa3HOCTh X0Jla, PABHYIO
LEJIOMY YHCITy JIJIMH BOJIH;

I) B TOYKaX, IJi€ BOJHBI OT Pa3jIMYHBIX LIEJIEH UMEIOT Pa3HOCTh XOJa, PaBHYIO
HEYETHOMY YMCITy JJIMH MOJIYBOJIH.

32. Yto Takoe yriioBas aucriepcust AUGpaKiinoOHHON pereTKn?

a) sIBJICHUE pa3JIoKeHHUs OEJIOro CBeTa B CIIEKTD;

0) yrJI0BO€ pacCTOSIHUE MEXAY COCETHUMHU JIUHUSIMU B CIIEKTPE;

B) YIJIOBOE PACCTOSIHUE MEXAY JIMHUAMHM, PA3TMYAIOIIMMHUCS 0 JUIMHE BOJHBI HA
AN

I') YIJIOBOE PACCTOSTHUE MEXKY JTUHUSMU, Pa3IMYalolIMMUCS 1O JJIMHE BOJIHBI Ha
€MHULLY.

33. YrnoBas aucnepcusi AM(PpakinOHHON PEIIETKH YBETNINBACTCS



a) ¢ yBEJIMYECHHEM MOPSIKA CIIEKTPa; 0) C yBelMYEHHEM  Mepuoia
pELIETKY;

B) C YBEJIMUYEHUEM YHCIIA LIETEeH pelIeTKH; T) C YBEJIMUYECHUEM JJIMHBI BOJTHBI.

34. Pa3pemaroiasi CiocOOHOCTh TUPPAKIIMOHHON PEMIETKU XapaKTEPU3yeT

a) IIMPUHY OTAEJIbHBIX CIEKTPAIbHBIX JINHUN;

0) OOIIyIO IIIMPUHY CHEKTPA;

B) PACCTOSIHHE MEKY COCEJHUMU CIEKTPATbHBIMH JIMHUSAMU;

I') PACCTOSIHUE MEX]Y COCETHUMHU IITPUXAMU PEIICTKH.

35. Kak wusmenutrcs Buj JAUGPaKUUOHHON KapTUHBI, €CIH  TOJOBUHY
TU(GPaKIMOHHOMN PEeIETKH 3aKPbITh HEMIPO3PAYHOM perpaaon?

a) HE U3MEHUTCS;

0) CIieKTpaJbHbIE JIMHUU CTAaHYT 00JIee Y3KUMU;

B) PACCTOSIHUE MEXKY CIIEKTPAJIbHBIMU JIMHUSIMU YBEJIUYUTCS;

I') IPaBWJIBHOTO OTBETA HET.

36. Kak uzmenurcs Bua AUGPaKUMOHHON KapTUHBI, €CIIU IIETU TUPPaKIUOHHON
PELIETKH NEPEKPBITH YEPE3 OJIHY?

a) HE U3MEHUTCS;

0) ClieKTpaJbHbIE JIMHUU CTAaHYT 00JIee Y3KUMU;

B) PACCTOSIHHE MEKIY CIIEKTPAJIbHBIMU JIMHUSMU YBEJIIUUUTCS;

T') IPaBWJILHOTO OTBETA HET.

37. Hudpakumonnas pemerka umeer 200 mTpuxoB Ha 1 wMMm. Kakos
MaKCHUMaJbHBI MOPSAJOK CHEKTpa, KOTOPhIM MOXHO HaOmonaTth LEIUKOM (Bce
CIIEKTPaAJIbHBIC JIMHUM OT KPAaCHOU /10 (PHOJETOBOM) C TOMOIIIBIO STON peIIeTKU?

a) 12; 0) 13; B) 6; r) 7.

38. Nmerotcs aBe nudpakiroHHbIC pelIeTky ¢ nepuoamu d; = 102 MM u d, =
210% MM # 06IMM YHCIIOM mTpuxoB N; = 1000 u N, = 2000. Bei6epute npaBuiibHOE

COOTHOIICHHE UX PA3PEIIAOIINX CIOCOOHOCTEH U YTIIOBBIX JTUCTIEPCHIA

R, > R, R, <R, R, > R, R, <R,
a)D1>D2; 6) D1>D2; B) D1<D2; r) D1<D2.
39. Ha puc. B onnHakoBOM MaciTade n300pa>keHbl MaKCHUMYMBbI

HYJIEBOTO U TMEPBOT0 MOPSAKOB JABYX AU(PPAKIMOHHBIX PEIIETOK.

m=-1 m=0 m=1

2/\ / "\ ,\ BblOepuTe  mpaBHIbHOE ~ COOTHOLICHHE  MX  Pa3pellarOlIuX

m=-1 m=0 m=l



CITOCOOHOCTEH U YIJIOBBIX JUCIIEPCUI
R, > R, R, > R, R, <R, R, <R,
a) D1 > Dz, 6) Dl < Dz’ B) Dl > Dz, F) Dl < D2

40. Tlonmsapu3zoBaHHBIM Ha3bIBA€TCA CBET, B KOTOPOM KojeOaHUs BEKTOpa
HAMPSHKEHHOCTH AJIEKTPUYECKOTO OIS

a) MPOUCXOAAT B OJTHOM IUNIOCKOCTH;  0) IPOUCXOJIAT MO OKPYKHOCTH;

B) YIOPSIZIOYEHBI KAKUM-TO 00pa3oM; T') MPOUCXOJAT MO OMPEACICHHOMY 3aKOHY.

41. IInocKomoasipu30BaHHBIM HA3bIBACTCS CBET, B KOTOPOM KOJieOaHUsI BEKTOpa
HaIPSHKEHHOCTH 3JIEKTPUYECKOTO OIS

a) MPOUCXOJAT B OJHOU IUIOCKOCTH;  ©) IPOUCXOISAT 10 OKPY>KHOCTH;

B) YIOPSAIOUEHBI KAKUM-TO 00pa3oM; T) IPOUCXOAST B OHOM HalpaBiICHUH.

42. CreneHblo MOJIAPU3AIMY HA3bIBAETCA BEIUYMHA

I -1_. I +1 . I

max max _min max __min min
a) P= Imax + Imin ; 6) P= Imax +Imin ; B) P= Imax _Imin ; r) P :Imax _Imin

43. Kakue u3 HIKEPUBEAECHHBIX YTBEP/KICHUN Bbl CYMTAETE ITPAaBUIIBHBIMU

a) MoJIIpU3alvs CBETa MPOUCXOUT IPU OTPAKEHUU-TIPEIOMIICHUU;

0) nmoJsipu3aIys CBETa MPOUCXOIUT MPHU ABOMHOM JTyYEPETOMIICHUY;

B) MOJISIpU3AlUsl CBETA MPOMCXOJIUT MPHU ABOMHOM JIy4eNpPETOMIICHUH, MpUYEM
HOJIIPU30BAHHBIM SIBJISIETCS TOJIBKO HEOOBIKHOBEHHBIH JIyY;

T') MOJSpU3aLKMs CBETA MPOUCXOAUT MPU MPOXOKICHUU €T0 Yepe3 MOJSIPOU.

44. Cxema npoxoxaeHus jiyde B npuzme Hukounst uzoOpaxeHa Ha pucCyHKe

a)

v

45. CyurHocTh 3akoHa Majtoca OTpaXkaroT cleayromue GopMyIibl

a)J=J,C08@;  6)J,=Jcos’p; B)E,=E-cose; r)E=E.Cos ;

rnie J u E - WHTCHCHMBHOCTh W HANPSHKEHHOCTh 3JIEKTPUYCCKOTO  TIOJIS
MOJISIPU30BAHHOTO CBETa Ha BXOJe moJisspuzaTtopa, JO u EO - HMHTEHCHUBHOCTH H
HANPSDKEHHOCTh  AJIEKTPUYECKOTO  TOJS  IMOJIIPU30BAHHOTO CBETa HA  BBIXOC
noJisipu3aTopa.

46. OT HEKOTOPOTO HUCTOYHHKA PACIPOCTPAHSIETCS CBETOBOW Jyd, KOTOPBIMA

HaOJI0AaTeNNb paccMaTpuBaeT uepes nossipusatop. Bpaias nonaspusarop HabaoaTesb



BUJIUT, YTO SIPKOCTh CBETa MEHSAETCS OT HEKOTOPOT0 MHMHHMMAJIBHOIO 3HAYEHUS 10
MaKCUMAJIbHOTO. JTO 03HAYAET, YTO CBET OT UCTOUHHKA SABJISIETCS

a) €CTECTBECHHbBIM,;

0) MOJSIPU30BaAHHBIM;

B) YACTUYHO TNOJISIPU30BAHHBIM;

I)ECTECTBEHHBbIM, HO TMOCJ€ MPOXOXKACHHUS  MOJSIpU3aTopa  CTaHOBUTCSA
MOJISIPU30BAHHBIM

47. Ananuzatop B JBa pa3a YMEHBIIAET UHTEHCUBHOCTh CBETa MPOXOJSILIErO K
HEMY OT TOJIIpU3aTOpa. YTOJI MEXAYy TJIaBHBIMH IUIOCKOCTSIMH IMOJsIpU3aTopa H
aHaJM3aTopa MpHU STOM PaBeH

a) m/6; 0) m/4; B) i/3; r) /2.

48. Bo ckonbKo pa3 0ciiadiaseTcss ”HTEHCUBHOCTh CBETA, MPOXOIAILErO Yepes3 JiBa
HHKOJISI, TUIOCKOCTH IIPOIYCKaHUS KOTOPBIX 00pa3yrorT yroi 30°, eclii B KaXKIOM W3
HUKOJIEW B OTAEIBHOCTHU TepsieTca 20 % MHTEHCUBHOCTH MAIAIOIIETO HA HETO CBETA?

a) ~B 1,2 paza; 0)~B 1,5paza; B)~B2pa3a; r) ~ B 3 pasa.

49. Kakue W3 yTBEPXKAECHHUW  OTHOCUTEIIBHO  VTJIOB,

M300PKEHHBIX HA PUCYHKE BBl CUMTAETE BEPHBIMU

(g/ ‘ a) yroJ o, ecTh yrou bprocrepa, eciau yroi oy= 1/2;
0) yroJi a3 €CTh yrojl OTpaKeHUS;

B) YT'OJI Oy €CTh YTOJI IPEIOMIICHUS;
T') YyroJ O3 paBeH /2, eciu o, ecTh yroi bprocrepa.
50. Uemy paBeH MmokaszaTesib MPEIOMIICHUS CTEKJIA, €CJIU MPU OTPAKEHUU OT HETO
CBETa OTPAKEHHBII JIyd OyJIET TIOJHOCTBIO TIOJIAPU30BAH TIPH yIJie npeomieHus 30°7?

a) 1,5; 0) 1,42; B) 1,73; r) 1,66.

51. Yron bprocrepa npu najieHuu CBeTa U3 BO3/yXa Ha KPUCTAILJI KAMEHHOW COJIU
paBen 57°. OnpeaeauTb CKOPOCTh CBETA B 3TOM KPHCTAILIE.

a) 2,17-10° Mm/c; 6) 1,94-10°Mwm/c; B) 1,73-10°Mm/c; T) 1,42-10° Mm/c.

52. IlpenenbHbIl YroJl MOJHOIO OTPAYKEHHUSI ITy4YKa CBETA HA TPAHULIE JKUJIKOCTh C
BO3ayxoM paBeH 43°. Ompezenuts yron bprocrepa i mageHus jiyda W3 BO3yXa Ha

IMOBEPXHOCTH 3TOM KUJIKOCTH.

a) 43° 0) 56° B) 60°; r) 73°.



53. MHcnmyckarenpHasi CnOCOOHOCTh sABIsSeTCS (YHKUMEW IJIUHBI BOJIHBI U

temneparypbl. Ha kakom rpaduke KpuBas HU3Iy4eHHs 4YEpPHOrO Tejla H300pakeHa

MpaBUILHO?

A 1, 1, A

T A T Ty,
a) 6) B) n

54. DHepreruueckas CBETUMOCTb uepHOro tema R = f

e o]
[r,dA,

0

rae r, - HCIIyCKaTeIbHas CHOCO6HOCTL, Ha I‘pa(i)I/IKG

(cm.puc.) BeIpaxkaercs

a) NJWHON BOJIHBI, HA KOTOPYIO HPHUXOAUTCS MaKCUMyM

N3JIYUYCHUA,

0) TaHr€HCOM yTJla HAKJIOHA KacaTeIbHOM K KPUBOM U3IIy4YEHUS B JIFOOOM €€ TOUKE;
B) 3HaYEHUEM I, IpU A —> 0,

T) IUIOIIA/IbIO (PUTYPBI, OTPAHUYEHHOM OCBIO adcUucCe U IMHUEN rpaduka.

55. IlornomarenabHasi CHIOCOOHOCTH TeJa ATO -

a) TyYUCTHIN TOTOK, MAJAIONINN HAa TOBEPXHOCTH TeJIa B €IMHUILY BPEMEHU;

0) MOTOK PHEPTUH, TIOTJIONIEHHBIN TOBEPXHOCTHIO TEJIa B €IMHUILY BPEMEHHU,

B) OTHOIIIEHUE MOTJIOMIEHHOTO MOTOKA K MaJalolIeMy;

') OTHOILIEHHE MAJAIOIIEro MOTOKA K MJIOMIAY TOBEPXHOCTH TENa.

56. AOCOIIOTHO YEpPHBIM TEJIOM Ha3bIBAIOT TEJIO, MOTJIONIATEIbHAS CIIOCOOHOCTh

KOTOpPOTO
a) U BCeX JIJIMH BOJIH paBHa 0; 0) 171 BceX JIJTMH BOJIH paBHa 1;
B) JUIsl BUIUMOTO cBeTa paBHa 0; T) IJi1 BUAUMOTO CBeTa paBHa 1.

Tela;

57. Ilpu paBHBIX TeMrepaTypax CBETUMOCTb CEPOro Tejla

a) 00JIbIlIe CBETUMOCTH YEPHOTO TENa; 0) MeHbIIE CBETUMOCTH YEpPHOIO

B) paBHA CBETUMOCTH YEPHOTO TeJla; I') MEHbIIE CBETUMOCTH O€JIoro Tea.
58. IIpu oAMHAKOBOM SIPKOCTH TEJ TEMIIEpaTypa Ceporo Teia
a) HIDKE TeMITepaTyphbl UepHOTO TeJa; 0) HIbKE TeMIepaTyphl OeJIoro Tena;

B) paBHA TeMIIEpAType YEPHOTo TeJa. T) BhIIIE TEMIIEPATypbl YEPHOT'O Tea.



59. JInvHa BOJIHBI, HA KOTOPYIO MPUXOJUTCS MAKCUMYM U3Ty4EHUS YePHOTO Tea,
YMEHBITUIACh B 2 pa3a. TemmepaTypa Temna npu 3ToM
a) YMEHbBIIIUIACh B 8 pas; 0) yBelIMumuIach B 8 pas;

B) YBEJIMUMJIACh B 2 pa3a; I') yMEHbIIUIAch B 2 pasa.

Iy, Ty, Ty, Iy,

60. Pacnpenenenue
/\Tz T T,
SHCPTUM B CIICKTpE T 2 T,
2 2

A

YEpHOI0 Tena npu
temneparypax T, > T, a) 0)
NpaBUILHO  U300pakeHo B) r)

KpUBOU

61. Ilpm yBemmuennn Ttemmneparypsl Tena or 1000 K mo 2000 K, ero
SHEPreTUYECKasi CBETUMOCTh BO3pOCia

a) B2 paza; 0) B4 paza; B) B 8 pa3; T)B 16 pas.

62. Yepnoe teno Harpenu ot 500 K 1o 2000 K. [{nuHa BOIHBI, COOTBETCTBYIOIIAS
MAaKCUMyMY CHEKTPAIbHOM MIIOTHOCTH SHEPTETUUECKONM CBETUMOCTH

a) yBeJIMUMWJIACh B 4 paza; 0) yMeHbIIMIaCh B 4 pasa;

B) HE U3MECHMJIACK; T') YBEJIMYUIIACH B V2 pas.

63. AOCOJIIOTHO YEpHOE TEJIO0 M CEpPOe TEI0 HMMEIT OJMHAKOBYIO SPKOCTb.
Temneparypa Kakoro Tena mpu 3TOM BbIIe?

a) TemrepaTypa o0oux TeJl OAMHAKOBA;

0) TeMriepaTypa abCOTIOTHO YEPHOTO TeJIa BHIIIIE;

B) TeMIIepaTypa ceporo Teja BBILIE;

T) TEMIIEpaTypa U SIPKOCTh HE CBSA3aHBI IPYT C APYTOM.

64. 3axon Kupxroda

a) CBSI3BIBACT M3ITyUYaTEIBbHYIO CIIOCOOHOCTh C SHEPTETUIECKON CBETUMOCTEHIO;

0) MO3BOJISIET ONMPEACIUTh HU3JIy4aTeIbHYI0 CIOCOOHOCTH a0COJIOTHO YEPHOTO
Tena,

B) CBSI3BIBACT U3Ty4YaTeNIbHbBIE CTIOCOOHOCTH C MOTJIOIMIATETHbHBIMU CIIOCOOHOCTAMHU

TEI;



T') OIpEAeNAeT U3TyYaTeIbHYI0 CIOCOOHOCTh YEPHOT'O Teja KaK (PYHKIUIO JJTMHBI

BOJIH M TEMIIEPATYPBL.

/Ina ouenueanusn pezynomamoe o00yueHus 6 6ude YMEHUI npeonazaemcs
peuwiumsp ciedyrouiue 3a0auu:

YK-1.0IIK 1

TunoBble 3a1aHust A/l MPAKTUYECKUX 3aHATHIA:

1. Cger majgaeT Ha CTEKJIO C MOKa3zarejieM mpejomiieHus 1.72 moj TakuM yriioMm, 4To
OTPAKEHUS CBETA HE MPOUCXOAUT. ONPEAECIUTH YTOI MEXKAY HNPEIIOMIICHHBIM JIy4OM
Y HaIlPaBJICHUEM IIPEAEITBHOTO ITPETOMIICHHUS.

2. EcTecTBeHHBI JIlyd cBeTa MaJaeT Ha IOBEPXHOCTh CTEKISIHHOM IUIACTUHKH,
IIOIPYKEHHOU B JKMJIKOCTh. [lokazarens npenomieHus crekna pasel 1.5.

3. OTpakeHHBIl OT IUIACTHHKH Jyd oOpasyer yrox 97° ¢ MAamaromuM IIy€oM.
OnpenenuTs IOKa3aTellb IPEIOMIICHUS JKUIAKOCTH, €CIM OTPAXKEHHBIM JIyd
MTOJISIPU30BAH.

4. Oaun nonsipous npomnyckaet 30% cBeTa, €clivi Ha HEro MaJlaeT eCTECTBEHHBIN CBET.
[Tocne mpoxoxzaeHuss cBeTa 4epe3 2 MOJApOMJa MHTEHCHUBHOCTh mManaetr 10 9%.
Haiitn yron mexny ocsiMH MOJIIPOUIOB.

5. Inockomnonsspu3oBaHHBIN CBET MafaeT Ha HUKOJIb TaK, YTO YTOJ MEXAY INIOCKOCTSIMHU
MOJISIPU3ALMU CBETA U TJIABHOTO CEYEHUS] HUKOJIS PABEH 60°. OnpenenuTs TONMUHY
HUKOJI, €CIIM MHTEHCHBHOCTh CBeTa yMeHblmiach B 6 pa3. Kosdduument
oTpakeHHs Ha rpanu npusM p=0.1, kodddurment normomenns K=2 m™.

6. Ilydyox ecTecTBEHHOrO CBeTa MajaeT Ha CHCTeMy M3 4-X HHKOJEH, IIOCKOCTb
TPOIYCKAHNS KAXI0T0 M3 KOTOPBIX MTOBepHYTa Ha yron 30° 0THOCHTEBHO MI0CKOCTH
NPOIYCKAHUS KaXAO0ro Mpeaplayniero Hukois. Kakas yacTh SHEpruu mnajaroiiero
ny4yKa MPOXOJUT Yepe3 TaKylo CUCTEMY?

/. EcTecTBEHHBI CBET MPOXOAUT 4epe3 JBa HUKOISA. KakoB yros Mexay riiaBHBIMU
CEYCHUSIMU HMKOJICH, €ClId TOCJie YJAJIeHUs] OJHOTO M3 HUX SIPKOCTb BBIXOJSIIETO
Iy4Ka yBennuuiack BABoe? Ilorepu sHEprum B KakJ10M HUKOJIE cOCTaBISIOT 10%.

8. i cpaBHEHHsS SIPKOCTHM OCBELIEHHUS JBYX TIIOBEPXHOCTEH OJHY M3 HHUX
paccMaTpUBalOT HEMOCPEICTBEHHO, a BTOPYK — 4Yepe3 JBa Hukoisd. KakoBo

OTHOIIIEHUE SIPKOCTEH TOBEPXHOCTEH, €CIM OCBelleHHe O00enx TIOBEPXHOCTEN



Ka)KeTCs OMHAKOBBIM IIPH yriie Mexay HUKoIsiMu 70%? KakIplii HUKOJb MOTIIOMIAET
10% mpoxoasieit yepe3 Hero SHEPruu.

9. Vroa MexIy IaBHBIMH IUIOCKOCTAMH TOJSIPH3aTOpa U aHamm3atopa paseH 45°. Bo
CKOJIBKO pa3 YMEHBIIUTCS MHTEHCUBHOCTh CBETA, BBIXOAIIETO U3 aHAIU3AaTOPa, ECIH
yro yBenHanTh 10 60°?

10. Yemy paBeH yroia MeXIy TJIaBHBIMU MJIOCKOCTSMHU MOJISIPU3AaTOpa U aHalU3aTropa,
€CJIM MHTEHCUBHOCTH E€CTECTBEHHOI'O CBETA, MPOILIEAUIEr0 4Yepe3 IOJAPU3aToOp M
aHajaM3aTop, yMeHbImiIach B 4 paza? [lormomenuem npeHedpeys.

11. Yemy paBeH yroia MeXIy TJIaBHBIMU IJIOCKOCTSIMU MOJISIPU3AaTOpa M aHalu3aTropa,
€CJIM MHTEHCUBHOCTH E€CTECTBEHHOI'O CBETA, MPOILIEAUIEr0 4Yepe3 IOJIApU3aTop H
aHanu3aTtop, yMeHblMTC B 6 pas3? Iloryomenue cBeta B IOJSIpU3aTOpE H
aHamm3arope 1o 15%.

12. Yron Mexay MIOCKOCTSIMH MOJIAPU3AIMU JIBYX MOJISPOUIOB 35° Kak m3MeHHTCS
MHTEHCUBHOCTB IIPOLIEAIIETO YEPE3 HUX CBETA, €CJIU ATOT YTOJ YBEIUYUTH BIABOE?
13. Ilpn mageHUM €CTeCTBEHHOTO CBETa Ha HEKOTOPBIN mosspusarop mpoxoaut 30%
CBETOBOTO TMOTOKA, a yepe3 JBa Takux mnoysgpuzatopa — 13.5%. Haittu yrom mexmy

IUIOCKOCTSMM MPOIYCKaHUS 3TUX MOISPU3ATOPOB.

14. B yacTU4YHO-TIOJISIPU30BAHHOM  CBETE€  aMIUIMTyJda CBETOBOIO  BEKTOPA,
COOTBETCTBYIOIIAs MaKCUMaJIbHONM HHTEHCHUBHOCTU CBETa, B N=2 pa3a OoJblie
aMIUTUTY/bl, COOTBETCTBYIOIEH MHUHUMAIbHOM WHTEHCUBHOCTU. OmpenenuThb
CTENEHb NoJisipu3anuu P ceera.

15. Crenenp nonsgpuzanuu P 4acCTUIHO-TIONAPU30BaHHOTO cBeTa paBHa (,5. Bo ckonbko
pa3 OTJIMYAETCs MAaKCHUMallbHas WMHTEHCHUBHOCTh CBETa, IMPOIYCKAEMOIo Yepes
aHaIM3aTop, OT MUHUMAJIBHOW?

16. Ha nytu 4acTHYHO-TIOJIIPU30BAHHOIO CBETA, CTENEHb MOJIAPU3ALMH P KOTOPOro
paBHa 0,6, MOCTaBUJIM aHAIM3AaTOP TaK, YTO MHTEHCUBHOCTH CBETA, MPOLIEIIIETO
4yepe3 HEero, craja MakCMMalabHOW. BO CKONBKO pa3 yMEHBIUMTCS MHTEHCHBHOCTb
CBETA, €CJIM IUIOCKOCTh MPOITYCKaHUSI aHAIM3AaTOpa MOBEPHYTH HA yroia o =30°?

17. Ha HUKONb majaeT My4YOK YACTHUYHO-TOJISPU30BAaHHOTO cBera. lIpu HekoTOopom
MIOJIOKEHUM HUKOJISI HMHTEHCUBHOCTH CBETA, MPOLIEAIIEr0 4Yepe3 Hero, crajia
MUHUMabHOM. Koria miockocTh nponyckaHus HUKOJISI TOBEPHYIIU Ha yrod 3 =45°,
MHTEHCUBHOCTH CBeTa Bo3pocia B K = 1,5 paza. Onpenenuts cTeneHs noyspusanuu P

CBCTa.



18. lllupuna wuHTepdepeHMOHHON monockl AX = 1mm. Paccrosnue OT JuMHUM
coeauHeHus 3epkan OpenHens 10 uctounuka I = 10cm, 10 sxkpana a = Im. A = 4861
A. Haiitu yron Mexnay 3epKajlaMu o.

19. B ombite FOHra paccrosaue d mexay mensmu paBao 0,8 Mmm. Ha kakom paccrossHun
| ot meneit ciaemyer pacmonoXUTh dKpaH, 4TOOBI MUpHHA D WHTEpdepeHITMOHHOM
MOJIOCHI OKa3ajaach paBHOM 2 MM?

20. Ha mputbHYIO TUIeHKY (N = 1.33) mamaer Oemblii CBET MO yTIOM 45°. [Ipu kakou
HaWMEHBIIEH TOIIIMHE MIJIEHKU OTPAXKEHHBIC JIyYH OYIyT OKPAIICHBI B JKEJITHIN 1IBET
(A = 600 um)?

21. Cser ¢ quHOM BOaHBI A = 6000 A majaeT Ha TOHKYIO MBUIBHYIO TUICHKY TI0JT YTIIOM
¢. B oTpaxkeHHOM cBeTe Ha IUIEHKE HaOMIOJAI0TCd MHTEPHEPEHIITMOHHBIE TOJIOCHI.
Paccrostnue mexny cocemHuMH monocamu paBHO AX. Ilokaszatens mpenomiieHHs
MBUIBHOM TUIEHKH N. BBIUUCINUTD yroJl o MEK1Y MTOBEPXHOCTSIMH IICHKH.

22. B oueHb TOHKOU KIMHOBHIHOM TUIACTUHKE B OTPAXKEHHOM CBETE MPHU HOPMAIbHOM
najeHuy HaOMIOAAI0TCs HMHTEpPEpPEHIIMOHHbIE TOJIOChl. PaccrosiHue Mexay
COCEJIHUMU T€MHBIMH MoJIocamMu AX = 5 MM. 3Has1, 4TO JJIMHA CBETOBOW BOJIHBI paBHA

A = 5800 A, a mokazaTeib MPETOMIICHUS TJIACTUHKUA N = 1.5, HAWUTH yTOa Ol MEXTY
IpaHsIMU IJIACTUHKHU.

23. Jlunza u3 kpoHa (N, = 1.50) nexxut Ha MIaCTUHKE, OJIHA MOJIOBUHA KOTOPOU CenaHa
U3 TOTO K€ KpoHa, a apyras u3 ¢uunra (N, = 1.70). Ilpocnoiika Mexny JIUH30H U
MJIACTUHKOM 3amojiHeHa cepoyriepoaom (N = 1.63). Onucath xapakTep HbIOTOHOBBIX
KOJIEIl B OTPaKEHHOM U MTPOXOJISIIEM CBETE.

24. Konpria HproToHa TmMOMy4aroTcss MEXKAY JABYMS TUIOCKOBBITYKJIBIMH JIHH3AMH,
IPYKATBIMU IPYT K IPYTy CBOMMH BBIMTYKJIBIMU MIOBEpXHOCTSIMU. HaliT pagnyc m-ro
TEMHOT'O0 KOJbIa, €CIW JJIMHA CBETOBOM BOJIHBI paBHA A, a PaguyChl KPUBHU3HBI
BBINTYKJIBIX TIOBEPXHOCTEH JIMH3 paBHBI Ry 11 R,. Habmronenue BegeTcss B OTpaxeHHOM
CBETE.

25. B ycranoBke 151 HaOmroAeHus Kojel HbploToHa MIIOCKOBBITIYyKJIAs JIMH3A cleslaHa
MOJABMKHOM W MOXET TMepeMeniaThCsd B HAMPABICHUU, NEPICHAUKYISIPHOM K
mactuHke. Onucarh, 4To OyJeT MPOUCXOAUTH ¢ KoJibllamMu Hbl0TOHA npu yaneHuu

nu HpI/I6J'II/I)KeHI/II/I JINH3HI.



26. Haiitu paccTosiHue MeXIy ABaALATBIM M JBAIUATh MEPBbIM CBETJIBIMU KOJIbIIAMU
HproTOHA, eciau paccTOosTHUE MEXIYy BTOPBIM M TPETbUM paBHO 1 MM, a KoJibLia
HAO0JII0IAI0TCSl B OTPAYKEHHOM CBETE.

27. 30HHas MJIACTUHKA AT U300paKeHHUE MCTOYHMKA, YJIaJEHHOTO OT Hee Ha 3 M, Ha
paccTosiHUU 2 M OT CBOEH moBepxHOCTU. ' 1e momyuuTcs: n3o0pakeHne UCTOYHHKA,
€CJIM €r0 OTOJABUHYTHh B OECKOHEUHOCTh?

28. Onpenenuth (OKYCHOE paccTosiHUE F 30HHOW TUTACTMHKW JJIA CBETAa C JJIMHON
BoaHbl 5000 A, ecnu paauyc HATOrO KOJblla 3TOM IUIACTUHKKA paBeH 1.5 MwM;
ONPENEIIUTh PAInyC NEPBOTO KOJIbLIA 3TOW INTACTUHKHU.

29. KakoBa OyneT HHTEHCHUBHOCTH cBeTa | B (hoKyce 30HHOM MIIACTHHKH, €CIIA 3aKPBITh
BCIO IUIACTHHKY, 33 HCKJIKOYEHUEM BEPXHEW IIOJOBUHBI IEPBOM  30HBI?
HNHTeHCcHBHOCTH cBeTa 0€3 MIIAaCTUHKH paBHa lo.

30. Jluck u3 cTekia ¢ MmokaszarejaeM MpenoMiIeHUs N (IS IJIMHBI BOJIHBI A) 3aKpbIBAeT
noJITopsl 30HBI ®penens st Touku HaOmoaeHus P. [Ipu xakoi Tommue h aucka
OCBEIICHHOCTDb B P OyieT HauOoJbIas?

31. MC)KI[y TOYCHYHBIM MOHOXPOMATHUYCCKUM UCTOYHUKOM

CBETa M TOYKOM HAOMIOAEHUS  MEPIEeHIUKYISPHO

452

COCIMHAIOIICH MX JIMHUU MOMEIIEH 3KPaH, COCTOSIINN U3

CEKTOpPOB JIBYX KPYyroB (CM. puCyHOK). Panuyc ogHoro u3
HUX paBeH paauycy l-il 30HbI @peHens, Apyroro - paguycy 2-ii 30Hbl OpeHens.
OnpenenuTh UHTEHCUBHOCTD CBETa B TOUKE HAOJIOIEHNS, €CJTU B OTCYTCTBHE DKpaHa
oHa paBHa lg.

32. lllenp  TMOCTOSIHHOM  IIMPUHBI  MPUKPBITA JIBYMS  IUJIOCKOIMApaJUICTbHBIMU
CTCKJISTHHBIMHU IIJJACTHHKAMM TOJIIIKMHBI d ¢ MOKa3aTeIMH MpETOMJICHHS Ny U Ny,
MPUMBIKAIONIUMUA JpYyTr K Apyry. OJHa TJIACTUHKA 3aKPbIBAET MEPBYIO MOJIOBUHY
eI, JIpyras — BTOPYIO MOJOBUHY Iienu. Ha 1mienbs HOpManbHO MalaeT IIIOCKast
MOHOXpOMaThueckas BojHa. [Ipu kakom ycimoBUM HEHTP ITUPPaKIIMOHHON KapTUHBI
O®paynrodepa Oynetr TeMHBIM?

33. Ha miens mupunsl b monokeHa cTexisHHAs Mpu3Ma C
B MOKa3aTeJeM NPeJIOMIICHHS N U TPEIOMIISIOIIUM YTIIOM O (CM.

pI/IcyHOK). Ha I'paHb AB IMPHU3MbI HOPMAJIbHO ITaJgacT IJIOCKasd
i b

4 ’%\\ MOHOXpPOMATU4Y€ECKas BoJHA. HaliTn HanpaBiieHUs Ha HYJIEBOU




MaKCUMYM U MUHUMYMbI B AudpakunonHon kaptune Opaynrodepa.

34. Halitn yrioBoe pacmpeneiieHne WHTEHCUBHOCTH CBeTa Tpu (payHrodepoBoit
mudpakiuu Ha perierke u3 N mesnei u ¢ nepuoaoM d MpH yCIOBHHU, YTO CBETOBBIC
JYYH N30T Ha PEIICTKY HOPMAJIbHO, a IIUPUHA eI paBHA D.

35. Iudpaxmmonnas pemerka umeet 1000 mrpuxoB. CKOJBKO MTPUXOB JOKHA UMETh
penieTKa, 4To0bl YriaoBas NIMPHUHA II1aBHOTO MAaKCUMYMa YMEHBIITWIACH B JIBa pa3a?

36. Ha nmudpaknuoHHy0 pemeTky HOPMajdbHO MajaeT MyYOoK CBETa OT Pa3psIHOMN
TpyOku. KakoBa momkHa ObITh HOcTOsIHHAS O MU(PPAKIMOHHOW PENIeTKH, YTOOBI B
Hanpasiernn ¢ = 41° coBmaamm MaKCHMyMbI THHHI A = 656.3 HM 1 Ay =410.2 HM?

37. PaccunTaTh ¥ NpoaHAIU3UPOBATH AUGPAKIIMOHHYIO

TTRORCTR. KapTMHY PpU HOPMaJdbHOM MAJA€HWM CBE€Ta Ha
L

4 # 4, TWI000pa3HYyIO PElIeTKY (CM. PUCYHOK), CACTAaHHYIO U3

,él CTEKJIa C IOKa3arejieM mpenomiieHus N. Ywucno 3yOneB
pemrerku paBHo N, a >> h. JlnuHa BoJIHBI TAJar0IIEro CBeTa paBHa A.

38. IlogcunTaTh MUHUMAIBFHOE YMCIIO IITPUXOB PEIIETKH, KOTOPask MOXKET pa3pelInTh

HaTpueBbIl nyoner (A, = 5890 A, A, = 5896 A ) B ciekTpe 1epBoOro mopsiika.

39. O 30opKOCTM XWIIHBIX MTHIl ciaraloT JereHapl. OmeHuTe, Ha OCHOBE
TU(GPaKIIMOHHBIX COOOPaKEHHH, CMOXKET JIM OpeJl, JIETAIONINN HaJ 3eMJICH Ha BHICOTE
1 KM, pa3riiseTh MBIIIOHKA Pa3MepOM B 2 CM, WJIM OH CMOXET TOJIbKO OOHAPYKUTh
ero mnpucyrcTBue. JluameTp 3pauka TJlaza oOpJia HE TMPEBBIIIAET HECKOJBKUX
MUJUTUMETPOB.

40. KakoBo n0mkHO ObITE (hOKyCcHOE paccTosiHue f, okynsipa MUKpocKoIa, 4ToObI ObLIa
MOJIHOCTBIO HCIIOJIb30BaHA paspelaromas crnocoOHocTh oObekThBa? Yucionas
amepTypa oOBeKTHBA paBHa NSINO | dokycHoe paccTosHMe oObekTHBa fy, mmMHA
TyOyca (Tpyosl Mukpockomna) L. JlnuHy TyOyca MOKHO CUMTATh PaBHON PacCTOSTHUIO
MEXIy OOBEKTHBOM U IIJIOCKOCTHIO TEPBOTO H300pakeHUs (T.. M300pa’KeHUS,
JaBaeMOro 0ObEKTUBOM).

41. C nomoInpio 00beKTHBa Teeckona ¢ quamerpoM D u ¢dokycHbiM paccrosiHueM f
npou3BoAUTCS GoTorpadupoBaHre YIAAUICHHBIX OOBEKTOB HA MEIKO3EPHUCTOM
IUTACTHHKE, TOMENIeHHOW B (OKAIbHOM TMJIOCKOCTH oObekTHBa. IloydyenHoe
M300pakeHHe PAcCMATPUBAETC B MHKDPOCKON C UHCIOBOH amepTypoit NSING y

yBenuuenrneM N. KakuMm ycioBHSM JOJKHBI YAOBIETBOPSATH YKCIOBAsl aneprypa H



YBEJIIMYEHUE MHUKPOCKOMA, YTOObI IOJHOCTBIO HCIIOJIB30BATh PA3pPELIAOIYIO
CIOCOOHOCTh OOBEKTHBA TeJECKona?

42. IlnacTuHKka KBapla TOJIIMHOM B 1 MM, BbIpe3aHHas HEPHEHAUKYISIPHO K
ONTUYECKON OCH, TIOMEIIEHA MEX]y MNapalieIbHbIMU HUKOISAMH. {15 HEKOoTOpou
JUITMHBI BOJIHBI BpallleHUE MJIOCKOCTH noJisipu3auu paBHo 20°. [Ipu kako# TonmuHe
KBapua d CBeT IaHHO JUTMHBI BOJHBI OY/IET MOJHOCTHIO MOTaIIeH?

43. HailfTu 4acToTy COOCTBEHHBIX KOJIEOAHMII V MOJEKylbl Opoma, Aarolield mpu
KOMOMHAIIMOHHOM paccesiHuH JTUHUU A = 3131,6 A CIyTHHUK C JAJTUHOW BOJHBI A =
3164,0 A.

44, HailTu OTHOILIEHWE WHTEHCUBHOCTEW (PHUOJETOBBIX U KpPACHBIX CIIyTHHUKOB B
koMOuHaIoHHOM criektpe paccesausi CCly mpu remnieparype 27°C, eciau 4acTOTHI
HopMabHBIX KoneOanuii CCly paBubl 217, 315, 457 u 774 em™.

45. Jlazep Ha pyOHWHE U3TydaeT B UMITYJIbCE JUIUTEILHOCTRIO T= 0,5 Mc sHepruio E = 10
JIX B BUJIE IOYTH NapajljIeIbHOTO CBETOBOIO Iy4Ka. Pabouas JyirHa BOJIHEI Jlazepa A
= 6943 A, mupuna auauu AA = 0,01 A. OnpenenuTs 1Mo CrEeKTpaIbHON TIOTHOCTH

U3Ty4acMoH sHepruu d(Q(HEKTUBHYIO TeMIEpaTypy 15g B JIA3EPHOM ITy4KE.

OIIK 2:

1. Omnpenenutb yroia MOJMHOW MOJIAPU3AIIMM, €CIU CBET MaJaeT M3 BOJAbI (ITOKa3aTelb
npenomierus 1.33) B crekio (1.6). Kak nonspu3oBan nagarouiuii yd, €Clid B 3TOM
cily4yae OTpa)K€HHbIE JTy4Yd OTCYTCTBYIOT?

2. Onpenenutbh CKOPOCTh CBETA B ajiMase, €CJIM YroJl MOJHOW MOJspU3aliK CBEeTa IpU

0 ’
OTPaKEHUU OT MOBEPXHOCTHU aliMasa paBeH 67 30°.
3. IlpenenbHblid yroa MOJIHOTO BHYTPEHHErO OTPAXEHUs IJISI HEKOTOPOW KUAKOCTH
0 .
paBeH 49°. OnpeaennuTs yro nojHON NOJISIpU3aliH.
4. Jlyd cBera mocieAoBaTelIbHO MPOXOAUT Yepe3 2 HUKOJISA, MIIOCKOCTH MPOMYCKaHUs
0
KOTOPBIX 00pa3zyroT yroia 40°. [IpuHumasi, 4To KOA3()PUIIMEHT MOTJIONIEHUS KaXKI0T0
HukoJist paBeH (0.2, HAWTH, BO CKOJBKO pa3 Jy4, BBIXOASIIMN U3 BTOPOTO HHUKOJIS,
ocllabJieH MO CpaBHEHHMIO C JY4YOoM, MaJalolIMM Ha TNepBblii HUKOIb. CBeT

€CTECTBEHHBIN.



5. Yrox o MeXIy IIOCKOCTSMH MPOMycKaHus mossipornaos paser 60°. EctecTBeHHSbI
CBET, MPOXOJS Yepe3 TaKyr cuctemy, ocnabnsercs B 16 pas. [IpeneOperast motepei
CBETa MPU OTPAKEHUU, ONIPEIETUTH KOIPPHUIIMEHT MOTJIOUIECHUS CBETA B MOJISIPOUIaX.

6. Bripazuth paccTosiHEE X OT IIEHTpAa UHTEPPEPEHIIMOHHON KapTUHBI 0 M-I CBETIION
noJIockl B ombiTe ¢ Ounpusmorn @penens. Ilokazarens npenomiieHHs Npu3Mbl N,
JUIMHA BOJHBI A, MpejoMistonmii yron o. MHTepdepupyromme 1ydn manaimoT Ha
9KpaH NpUOIUZUTETHHO MEPIEHANKYISIPHO. PaccTosiHIE OT UCTOYHUKA 10 OUIPU3MBI
@ , OT OUIIPU3MBI JI0 dKpaHa b.

7. OT ABYX KOT€PEHTHBIX UCTOYHHUKOB CBETA MOJIyY€HA CUCTEMA UHTEPPEPEHIIMOHHBIX
[I0JIOC HA DKPaHE, YAAICHHOM OT UICTOYHMKOB Ha paccTosiHue a = 2 M. Bo ckoJbpko pa3
M3MEHUTCS [IMPUHA HHTEP(EPEHUMOHHBIX IMOJOC, €CIM MEXAYy HCTOYHHUKAMU H
AKPAaHOM IOMECTUTHh COOMPAIOIIYI0 JUH3Y C (POKYCHBIM paccTositHueM F = 25cm.
PaccmotpeTts niBa ciyyasi: 1) paccTosiHue JIMH3BI OT MCTOYHUKOB paBHO 2F = 50 cm; 2)
MCTOYHHUKHU HAaXOJATCS B (DOKAIIBHOM MIIOCKOCTH JIMH3BI.

8. U3 nmuu3bl ¢ QokycHbIM pacctosHueM F = 50 cMm BbIpe3aHa IEHTpasibHAs 4YacTh
mupuHbl . O0€ TMOJIOBHHBI JIMH3BI CABUHYTHI 1O conpukocHoBeHHs. [lo oaHy
CTOPOHY JIMH3bI MOMEIIEH TOYEYHBIH MCTOYHHUK MOHOXPOMATHYECKOTo cBeTa (A =
6000 A). C npOTUBOIOJIONKHOW CTOPOHBI JIMH3bI MOMEIIEH 3KpaH, Ha KOTOPOM
HaOJI0JAI0TCS TIOJIOCHl MHTEepdepeHnn. PaccTossHne MeXy COCEAHUMU CBETIbIMU
nmojgocamu AX = 0.5 MM W He WU3MEHSETCA NPU TEPEMENICHUM DKpaHa BIOJb
ontuueckon ocu. Halitu a.

9. Haiitu ymucno nonoc uHTepdepenuun N, MOTyUYAIOMUXCS C TOMOIIBI0 OUTTPU3MBI,
€CJIM €€ TOoKa3aTeidb MPETOMJIEHUsS N, MPEJIOMIISIONMNA Yrojl o, JJIMHA BOJIHBI
UCTOYHUKA A. PaccTosiHMe MCTOYHMKA CBETa OT OUNPHU3MBI PAaBHO @, @ PACCTOSIHHE
OUITPHU3MBI OT 3KpaHa paBHO D.

10. MsMmenarcs nu  paspemaromias CHOCOOHOCTh M JUCHEPCHOHHAsl  00J1acThb
IU(PPAKIIMOHHON pEIIeTKHU, €Clid, 3aKpenuB HEMOABIKHO TpyOy, B KOTOPYIO
HaAO0JII0IAI0TCS AUPPAKIIMOHHBIE CIIEKTPBI, 3aKPBITh Yepe3 OAHY U PEUICTKH?

11. TToacunTaTh pa3penarily0 CHOCOOHOCTh 3PUTEILHON TPYObl C JAUAMETPOM
oobektrBa 5 cM. 2) Ilpu kakoMm yBenwdeHHH OYJET WCIOJIb30BaHA TIOJHAS

paspeniaroniasi cnocooHoCTh 310 TpyOsl? {uamerp 3pauka rinaza d =5 M.



12. Ucxons w3 OorpaHWuYEHUH, HaMaraeMbix TUGPAKIUEH, BHIUUCIUTh MaKCHMaIbHOE
paccrosiaue |, Ha KOTOPOM YeOBEUECKUI T1a3 MOKET PA3JIMYUTh JBE CBETSIIUECS
¢apsr aBTomoOmIs. Pacctosnue mexay ¢apamu 120 cm. J{nuHa BOJHBI cBeTa A =
550 um. /Inamerp 3padka 5 M.

13. Yemy paBHa pa3HOCTh IMOKa3zarejeil mpermomieHuss AN fans  mpaBo- U
JICBOTIOJISIPU30BAHHOTO IO KPYTY CBETa JUIMHBI BOJMHBI A = 5893 A B kBapiie, eciu
M3BECTHO, YTO BpAIICHHE MJIOCKOCTH MOJSPU3ALMU B KBapILIe I TOW JJIMHBI BOJTHBI
paBHO 21,7° Ha 1 MM?

14. B o6mactu anomainbsHoi qucnepcun dv/did < 0 (v — da3oBas ckopocTh, A — JJIMHA
BOJIHBI B cpejie). B aToit o01acT BO3MOKEH ciyyail, Korja rpymnmnoBas CKopocTb U =V
- A dv/dA Oymer Gombille CKOpPOCTH CBeTa ¢ B BakyyMme. Kak coriacoBaTh 3TO C
BBIBOJIOM  TEOPHUH  OTHOCHTEIBHOCTH O  HEBO3MOXHOCTH  CHTHAJIOB,

PaCIPOCTPAHSIOIINXCS CO CKOPOCThIO OOJIBIIIE C?

2. IIpoMeskyTOYHAS aTTECTALMS

Bonpocwl ona noeepku 3nanuii npu oceoeHuu OUCYUNIUHbL.

OIIK 1

1. Kak ¢a3oBas ckopoCTh paclpoOCTpaHEHHUsS CBETOBOM BOJIHBI CBS3aHA C
IPYHIIOBO?

2. OOBACHUTH YepeOBaHUE I[BETA B JHUCIIEPCHUOHHOM CHEKTPE, MOJIYYEHHOM C
MOMOIIBIO MPU3MBI.

3. OObBsicHUTH, BIUSHME pa3Mepa HMCTOYHHKA CBETa HAa  BHUJIHOCTH
uHTEep(PEPEHITMOHHON KapTUHBI.

4. OODBICHUTH BIIUSHHE CTENEHU HEMOHOXPOMATHYHOCTH CBETa Ha BHUIHOCTH
UHTEeP(OEPEHIIMOHHON KapTUHBI.

5. Hamwmcarp ¢opmynsl s pacrnpeneneHusi WHTEHCUBHOCTH CBETa MpHU
mudpakuun OpayHrodepa Ha IPSIMOYTOIBHOM SN U aMIUTUTYIHON TudPaKIIMOHHON
penieTke.

6. Ilepeuncnuth (HakTOphl, BIUAIOIIME Ha pPa3pElIAONIyI0 CIIOCOOHOCTH
TU(GPaKIIMOHHON PEIIETKH.

7. ChopMynrpoBaTh OCHOBHYIO HJICIO, JIEXKAIYIO B OCHOBE METO/Ia roIorpaduu.

8. OOt MPUHITKTT ACHCTBUSA Ja3epa.



9. CdopmynupoBaTb OCHOBHBIE MOJIOKEHUSI AJIEKTPOHHOM TEOPUU JUCIIEPCUU
CBETA.

10. CpopmynupoBaTh OCHOBHBIE 3aKOHBI TEIJIOBOIO U3ITYYCHHUSI.

OIIK-1, OIIK 2:

1. Yem moasipu30BaHHBIN CBET OTIUYAETCS OT ECTECTBEHHOTO?

2. Kak cBsizaHbl MeXJy CO0O0M BEKTOpHI HANPSYKEHHOCTH SJIEKTPUUYECKOTO H
MAarHUTHOTO TOJIEH B CBETOBOM BOJIHE ¢ BEKTOpOoM YMmoBa-IlolHTHHTA?

3. Kakune XapakTepuCTUKU CBETOBOM BOJIHBI U3MEHSIOTCS MPU MEPEXOJE CBETA U3
OJIHOU Ccpelibl B APYTyrO?

4. Kak nosy4uTh 3JUIMITHYECKH TTOJISIPU30BAHHBIN CBET?

5. Yro Takoe KorepeHTHbIe BOJIHBI? [loueMy nHTEphEepeHIINI0O MOXKHO HaOII01aTh
TOJILKO TIPU TTOCTOSIHHOM pa3zHocTH (a3?

6. MoxHO 111 HAa0JIIOAAaTh UHTEPPEPEHIIMOHHYIO KapTHHY OT JBYX HE3aBHUCHUMBIX
UCTOYHUKOB CBETa?

7. Kak MOXHO yJIy4lIUTh pa3pelialollyl0 CHoCOOHOCTh TU(PPAKIIMOHHON
PELIETKH, TEJIECKOIIa, MUKPOCKOIIa?

8. MOKHO JIM ¢ TOMOIIBIO OJHOTO MOJISPONIA OTINYUTH HEMOJISIPU30BAHHBIN CBET
OT CBETa, MOJSIPU30BAHHOTO MO Kpyry?

9. Kak Ha ocHOBe 3aKOHOB paccesiHusl OOBACHUTH CHHEBY He0a M KpaCHBIN I[BET
3apu?

10. KomOuHaIIMOHHOE paccesHUE CBETa U €ro MPaKTUYECKOe IPUMEHEHHE.

3adauu 0ns nposepku yMeHul npu 0C80eHUU OUCYUNTIUHDL.

YK1

1. BriBectu ¢opmynsl @penenst Ay ciiydas HOPMAJIBHOTO MaJeHUS CBETa Ha
rpaHuLly pas3zena AByX Cpen.

2. Ilomyuuts popMyiy, CBSA3BIBAIONIYIO TUIOTHOCTh MMOTOKA SHEPTUH U OO BEMHYIO
IJIOTHOCTh SHEPTUU CBETOBBIX BOJIH.

3. PaccuMtarh MHTEHCUBHOCTH CBETa, MPOUIEAINIECIO M3 BO3/AyXa B CTEKJIO MpHU
HOPMAJIbHOM I1aJICHUN HA TPAHUILy pa3zesia OTHOCUTEIBHO HHTEHCUBHOCTH NaJar0LIEr0
My4Ka.

4. ITonyuuts 3aKkoH bprocrepa uz popmyn Openens.

5.  Paccuurate ImMpPUHY  HUHTEP(PEPEHIMOHHON  KApTUHBI B  JIOOOI

UHTEPPEPEHIIMOHHON CXeMe, OCHOBAaHHOM Ha METO/IE JIeJIEHUs BOJHOBOTO (h)pOHTA.



6. [lomyuuts hopmyny AJisi UHTEHCUBHOCTU MPU MHOTOJIY4YeBOM MHTEphepeHIun
oT N KOrepeHTHBIX UICTOYHUKOB.

7. Tlpumenutb MeTon 30H DpeHens s oObscHeHUs audpakuuu OpeHens Ha
KpPYTJIOM MPENATCTBUU.

8. BwiBectu ¢opMynbl IS OCHOBHBIX CHEKTPaJbHBIX  XapaKTEPUCTHK
TU(GPaKIIMOHHON PEIIeTKH.

9. BeiBecTr opmyiy /Ui pa3pemaronieii criocoOHOCTH MUKPOCKOTIA.

10. Ha ocHoBe pacueTra OCHOBHBIX CIIEKTPaJbHBIX XapaKTEPUCTUK JOKa3aTh
IPEUMYIIECTBA AIIENETTA [0 CPABHEHUIO ¢ OOBIYHON aMILTUTYTHON PEIIETKOM.

OIIK-1, OIIK 2:

1. HanpapyieHus pacrpocTpaHEeH s ABYX IUIOCKUX BOJIH OHOM H TOM e JIIMHb 4
COCTaBJIAIOT APYr ¢ ApyroM Maiblii yron ? . BojHBI HafaloT Ha JKpaH, MIOCKOCTh
KOTOPOTO MPUOIU3ZUTENILHO MEPICHIUKYISIpHA K HAIPABJICHUIO MX PacHpOCTpaHEHUSI.
HamnucaB ypaBHeHHMs 00€MX TUIOCKMX BOJIH U CJIOKHUB TOJSI 9TUX BOJH, MOKa3aTh, YTO

paccrostHre AX Mexmy ABYyMs COCENHUMHU MHTEP(HEPEHIMOHHBIMY IIOJOCAMU HA DKPAHE

OTIPEIEISIETCS BBIPAKEHUEM AX=A/p .

2. OueHUTh JOMYyCTUMYIO BETUUHUHY NPEIOMIISIFOIIETo yria Ounpusmsl Openens B
MHTEpPEPEHIIMOHHON CXEME M0 METOAY JEJICHHUS BOJIHOBOTO (PpOHTA.

3. [lepeuncnuth 1 000CHOBATH BCE CMOCOOBI MpeBparieHus: koier HpioToHa B
WHBEPCHbIE?

4. Beriuncnuth paanyc M-il 3061 OpeHens, €Cu pacCTOSHUE OT MUCTOYHUKA 10
30HHOW MJIACTUHKHU PaBHO d, @ PaCCTOSHUE OT IUIACTUHKYU JI0 MECTa HaOJIIOIEHUsI PaBHO
b. Jlnuxa BoJHBI A. BeUMCINTh paguyc M-ii 30HbI DpeHens mpu yCIOBHH, YTO Ha
30HHYIO IUTACTUHKY I1aJIa€T IUIOCKas BOJIHA.

3. Kak OTJIINYUTH YaCTUYHO-TIOJISIPU30BAHHBIN CBET oT
AITUITUYECKU-TIONIIpU30BaHHOrO cBeTa? HaprucoBaTh 1 0OBSACHUTH CXEMY.

6. Cnenarb OLEHOYHBIN pacyeT, MOKa3bIBAIOLIUM, YTO B ONITUYECKOM MUKPOCKOIIE
HEJIb351 PACCMOTPETH MOJIEKYJIbI?

7. OLeHUTH pa3pelarolyio CliocOOHOCTh YEIOBEYECKOTO II1a3a.

8. Onucarb OCHOBHOW MPUHLMUI JEHCTBUS UHTEP(HEPEHIIUOHHBIX CBETO(DUIBTPOB.



9. Kak oTiMuYUTh MJIACTUHKY KBaplila, BRIPE3aHHYIO MEPIEHIUKYISPHO K OCH, OT

IIACTUHKK KBaplia, BprGBaHHOﬁ NnapajuiCJibHO OCH, UMC B CBOCM PACIIOPS’KCHUU JIBa

HHUKOJISI M UICTOYHUK OeJioro cpera?

10. Onpenenuts Temneparypy 7' ComnHia, IpuHUMas €ro 3a aOCOJIOTHO YEPHOE

TCJI0, €CJIN U3BCCTHO, YTO MAKCMMYM MHTCHCUBHOCTH CIICKTpPa COJ'IHI_Ia JICKUT B 3€JICHOM

obmactu (A = 500 HM).

Tpebosanua k peiimunz-konmponro. B TedeHue cemectpa aBa pasa (Ha

MOYJIbHBIX HEJEAX) HE0OXOqMMO:

1)

2)

A W npoe

CIaTh MPENOJABATEN0 PEIICHUS JTOMAIIHUX 3a]a4, MOJYYEHHBIX M3 YKa3aHHBIX
COOpHHKOB 3a/a4,

OTBETUTH HA TEOPETUUYECKHUE BONIPOCHL. [IprumepsI BOIPOCOB:

CdopMynnpoBaTh OCHOBHBIE 3aKOHBI TEOMETPUYECKOMN ONTHKHU.

B ueM 3akir04aeTcs SBJIEHUE NOJHOTO BHYTPEHHETO OTPAXKEHUs?

3anucarb CUCTEMY ypaBHEHN MakcBeiuia.

HanucaTe OCHOBHBIE COOTHOILIEHUS MEXIY BEKTOPaMU HAIIPSIKEHHOCTEN IIII0OCKON
AIEKTPOMAarHUTHOM BOJIHBI M BOJTHOBBIM BEKTOPOM.

Hanmucate ypaBHEHHE IUIOCKOM  MOHOXPOMAaTHMYECKOW  BOJIHBI, KOTOpas
pacIpoCTpaHsAeTCs B HAIIPABIICHUH, OIIPEIEIIIEMOM BOJHOBBIM BEKTOPOM.
KakoBa cBsA3p Mexay aOCOMIOTHBIMU 3HAYEHUSIMH BEKTOPOB HANPSKEHHOCTEH
AJIEKTPUYECKOTO MU MarHUTHOI'O MOJIEH B INIOCKOW BOJIHE.

Kaxoit puzmdeckuii cMmpica mokaszatesns npenomieHus cpeabl? Kak oH cBszaH ¢
TUDJIEKTPUYECKON U MAarHUTHOM TPOHUIIAEMOCTAMU ?

HanucaTte rpaHuyHbIC YCIIOBHS [UI TAHT'€HLMAIBHBIX COCTABIIAIOLIMX BEKTOPOB
HaIPSHKEHHOCTEN 3JIEKTPUYECKOTO0 U MAarHUTHOTO TTOJIEH.

[lonyuynTh  amMIUIMTYyAHBIE  COOTHOLIEHWUS TPU  HOPMAJbHOM  IaJICHUHU

BHCKTpOMaFHHTHOﬁ BOJIHBI HA I'paHUIY pas3aciia IBYyX IUIJICKTPUKOB.

10.Hanucatpe BbIpakeHue a1 BekTopa YMoBa-lIIoWHTMHTa W MOSCHUTH €ro

(bu3HUeCKuii CMBICT.

11.]Tate ompeneneHue HWHTEHCUBHOCTH cBeTa. Kak HHTEHCHBHOCTH CBsi3aHa C

AMIUIUTY 10 BOJHBI?

12.Kak cBsi3anbl MeXIy co00i (azoBas u rpynmnoasi ckopoctu? [1osiCHUTH cMbICT

BBEJICHUSI TPYIIIOBOM CKOPOCTH.



13.Hanucate popmyinsl Openens Ajig aMIUTUTY T OTPAKEHHOTO CBETA.

14 Tlpoananu3upoBaTh (a30Bble COOTHOILICHUS JIs1 OTPAXKEHHOTO U MPETIOMIIEHHOTO
cBeTa Ha ocHOBe opmyn DpeHens.

15.latb onpenenenus ko3 GUIIMEHTOB OTpaXKEHUs U MporyckaHus ceeta. [lomyduts
UX BBIPQXECHUA 7S CITydasi HOPMAJIbHOTO MaJeHUs 2JIEKTPOMArHUTHOW BOJIHBI Ha
IpaHUIly pa3jena IByX IUAJIECKTPUKOB.

16.YTo Takoe KOTepeHTHOCTh BOJIH?

17.B ueM 3akiroyaeTcs sIBICHUE UHTEPPEPEHIIMHU CBETOBBIX JIy4eil?

18.Yto Takoe BpeMs KorepeHTHOCTH? Kak /UiMHA KOTE€pEeHTHOCTH CBsI3aHa CO
BPEMEHEM KOTE€PEHTHOCTH?

19.Yto0 Takoe ontuyeckas AJaUHA MMyTH?

20.KakoMy  ycloBHIO JOJDKHAa  YAOBIETBOPATH  Pa3HOCTh  XOJa  MEXIY
UHTEpPEepUPYIONTMMHI JTydamMu IS HaOMIOJCHUS B 3aJaHHOW TOYKE MaKCHMyMa
(MUHUMYMa) UHTEHCUBHOCTH?

21.0nummte cXeMbl A7 peaan3aui HHTepGEPEeHIINY B ONITHKE.

22.B kakoMm ciyyae B pe3yibTaTe HHTEpPEPEHIIMU Ha 3KpaHe 00pa3yroTcs MOJI0CH, a
B KaKOM KoJibLia?

23.YTo Takoe MOoJI0CHl paBHOM TONIIMHBI ¥ PABHOTO HaKJIOHA?

24.TTouemy uentp konen HproToHa, HaOII0Ja€MbIX B OTPAXKEHHOM CBETE, TEMHBIH?

25.Chopmynupyitte npunimn [ toiirenca-Openensi.

26.Yto naspiBaercsa nudpakuueit Gpenens u nudpaxiueit @paynrodepa?

27.KakoBa MHTEHCHUBHOCTH CBeTa | B (JOKyce 30HHOI MIACTHHKH, €CIIU 3aKPHITHI BCE
30HBI, KpoMe 1epBoii? MTHTEHCUBHOCTD cBeTa 0€3 MIaCTUHKU paBHa .

28.1Tonyuuts ypaBHEHUE TU(PPAKITMOHHON PEIIECTKH.

29.Kak uzMeHutcs AudppakimoHHas KapTHHA OT AUPPAKIMOHHON PEIIeTKH, €CliU ee
€U TIEPEKPBITh YEPE3 OJIHY?

30.Yto Takoe (azoBas u amMuiuTyqHAsT JUGPAKITUOHHBIC PEIIECTKN?

31.Yto Takoe cuHycouiagbHas qudpakiuoOHHas perieTka?

32.Uto Takoe pa3peniaronias CiocOOHOCTh ONTUYECKUX TPHOOPOB?

33.ChopmynupoBarh KpuTepuit Poames nmns  paspemaromeid COCOOHOCTH
TU(GPaKIIMOHHON PEIeTKH.

34.01eHnuTh pa3pemaronyo CIOCOOHOCTh YeTTOBEYECKOTO TJIa3a.

35.Kak yny4murh pazpenaroiryo CiocoOOHOCTh MUKpOCKOMNa?



36.Ha3BaTb OCHOBHBIE XapaKTEPUCTUKU CIIEKTPATIbHBIX TPUOOPOB.

37.Kak oTauuuTh CBET C KPYTroBOil Mossipu3anyei 0T HenoJsiPU30BaHHOTO CBETa?

38.Kak OTIMYUTh YaCTUYHO-TIOJISIPU30BAHHBIA CBET, OT CBETa C AJUIMITHYECKOU
NOJISIpU3aueii?

39.4Yto Takoe (ha3oBbI¢ MIACTHHKU A/2 1 A/4?

40.B ueM 3KkcniepUMEeHTaIbHASI TPYIHOCTD U3YYECHUS aHOMAJIbHOM nucnepcun’?

41.YTo Takoe ONTHYECKasi aKTUBHOCTb?

42.KakuMm o06pa3oM yroj ImoBOPOTa IUIOCKOCTH moJispusainuu B 3ddexre Dapanes
3aBHCHUT OT BEJIMYMHBI BHEIIIHETO MAarHUTHOTO TOJIS?

43.Mo>eT nokasareib MPeJIoMICHUs ObITh MEHBIIIE €TUHUIIbI?

44 Kak cBsizaHbl MeXay cOOOM morjomareiabHas W M3dydaTeiabHas CHOCOOHOCTH
Tena’?

45.Tlonyuuts popmyny cmenienus: Buna uz gopmyinsl [Tnanka.



