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1. HEJIM U 3AJIAYUN JUCHUTIJINHBbI
e ocBOCHUA TMCHUIINHBI (MOYJIs):

N3ydyeHne OCHOBHBIX 3aKOHOB U SBJIEHUN JTUHEWMHON ONTUKH

3amaun:

* ['1y0okoe mOHMMaHNuEe OCHOBHBIX 3aKOHOMEPHOCTEH, ONTUCHIBAIOIINX SBJICHUS BOJTHOBOM
ONTHKHU W TIPOLIECCHI B3aMMOJICHCTBHS CBETA C BEIIECTBOM;

* IPUMEHEHUE OCHOBHBIX 3aKOHOB JIMHEHHOM ONTHUKH JIJIS1 TPAKTUYECKOTO PEIICHHS
3aJ1a4, CBSI3aHHBIX C ONTUYECKUMU SBJICHUSIMH;

* BBIBOJI OCHOBHBIX 3aKOHOB OIITHKH B BHJIC MAaTEMAaTUUECKUX YPAaBHEHUH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII
[Mukn (paznen) OIl: B1.0.13B1.0
TpeboBaHus K npeIBapuTEJbLHON MOATOTOBKE 00y4al0IIerocs:

DJIEKTPUUYECTBO U MarHeTU3M
MarteMaTH4eCKUN aHaJIN3

JAucuunarHbl (MOAYJIHM) M MPAKTHKH, IJIs1 KOTOPbIX OCBOCHUE JAHHOM M CHUIINHbBI
(MoayJisi) He00X0AMMO KaK MpeauIecTBYOLIee:

ATomHas pusuka

Metoauka npenogaBaHusi U3UKU U aCTPOHOMUU
O0paboTka 1 aHANKU3 TaHHBIX (PU3MYECKOTO IKCIIEPUMEHTA
DIEKTpOANHAMUKA

AcTtpoHOMUS

BzaumopelicTBue u3irydeHus ¢ BEIECTBOM

Du3nKa 1a3epoB U JIA3EPHBIC TEXHOJIOTUU
3. OFBbEM JUCHUIIVIMHBI

O01mas TPyI0eMKOCTh 4 3ET
Yacos 110 yueOHOMY ILUIaHy 144
B TOM 4YHCJIe:

ayJIUTOPHBIC 3aHATHS 64
CaMOCTOsTEIbHAs paboTa 13
YacoOB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITIPOT'PAMMBI

OIIK-1.1: Ananu3upyet Guznueckre 00BEKThI U MPOIECCHI ¢ MPUMEHEHUEM 0a30BBIX
3HaHUU B 007aCTH (PU3UKO-MAaTEMAaTUYEKCKUX HAYK

OIIK-1.2: ITpumeHnsieT 3HaHUs B 00JaCTH (PU3UKO-MATEeMaTHIECKUX HAYK TIPU PEIICHUU
MPAKTUYECKHX 337124 B chepe npodeccuoOHATBHOMN AeITeTbHOCTH

VYK-1.1: Ananuzupyet 3aaqy, BeIIess €€ 0a30BbIe COCTABIISAIONINE
YK-1.2: Onpenensier, MHTEPIPETHPYET U PAHKUPYET HHPOPMAITHIO, TPEOYEMYIO IS
pelieHust OCTaBICHHOM 3a/1auun

VK-1.5: PaccMarpuBaet u nmpeayiaraeT BO3MOXKHBIE BAPUAHTHI PEIICHHUs IOCTABICHHON
3aga4u, OICHUBasA UX JOCTOMHCTBA U HEAOCTATKH

5. BUJAbI KOHTPOJIA

Bungsr KOHTPOJIA B CEMCCTpaAX:




OK3aMCHBI

| 4

6. SI3BIK IIPEIIOJABAHUA

SI3BIK NIpernogaBaHusi: pyCCKUM.

7. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBI (MOAYJIS)

Kon HaumeHoBaHue pa3jie/ioB U Bun Cemectp | HacoB | Uctou- | [Ipumeuan-
3QHAT. TeM 3ansaTtus | / Kypc HHUKH ue
Pasnen 1. 1. Beenenue
1.1 |Bsenenune Jlex 4 1 JI1.3
JI1.5J12.1
Paznen 2. 2. OcHOBHBIE CBOMCTBA
AJIEKTPOMATrHUTHBIX BOJTH
2.1 | OcHoBHBIE cBoiicTBa | JIek 4 2 JI1.17
AJEKTPOMArHUTHBIX BOJIH J1.3
JI1.5J12.1
JI3.1
2.2 |IIpaktuka mo teme "OcuoBHbie |IIp 4 4 J1.1
CBOMCTBAa  DJIEKTPOMArHUTHBIX JI1.3J12.1
BOJIH" JI3.9
2.3 Cp 4 1 JI1.19J12.
10J13.9
Pasmen 3. 3. Pacmpocrtpanenue
JNIEKTPOMArHUTHBIX  BOJH B
OJTHOPOJTHBIX HU30TPOITHBIX
JMDIICKTPUKAX
3.1 |Pacmpocrpanenue Jlex 4 2 J1.1J11.2
JJEKTPOMArHUTHBIX ~ BOJH B JI1.3J12.2
OJTHOPOJTHBIX H30TPOITHBIX JI3.10
JMDIICKTPUKAX
3.2 |Pemenme 3amau 1o Teme|llp 4 2 J1.2
"Pacripoctpanenne  cBeta B JI1.10
TUDJICKTPHUKaX" JIL.7J12.1
JI3.1J13.5
JI3.6
3.3 |Uzyuenue Temsl | Cp 4 1 JI.1J12.1
"PacnipocTpanenue JI3.1
JNIEKTPOMArHUTHBIX  BOJH B
OJTHOPOJTHBIX H30TPOIHBIX
TUDIIEKTPUKAX
Paznen 4. 4. Unrepdepenuus
CBETa
4.1 [HnTepdepenius ceera Jlek 4 4 JI1.1
J1.19
JI1.3J12.1
JI3.9
4.2 |Pemenue 3a1a4 o [ I[Tp 4 4 JI1.2 JI1.8
uHTEp(EepeHIH CBEeTa JIL7012.1

0J13.10




4.3 |Uzyuenue nomnonHurensHoro | Cp J1.8
Marepuaia o TemMe JI1.7J12.2
"Unrepdepennnms ceera” JI3.2 JI3.5

JI3.6
Paznmen 5. 5. ludpakuus cBera
5.1 | Audpaxius ceta Jlex JI1.1JI1.3
JI1.6J12.1
JI2.10J13.
5J13.9

5.2 |Pemenne 3amau  mo  Teme|llp JI1.2

"Mudpakmus ceeta" JI1.7J12.2
JI3.2

5.3 |U3ydenue npukiIagHbIx acnekToB | Cp JIT.1JI1.2

Tu(dpaKIMK CBETA JI1.20
J1.21
J11.22
JI1.18J12.
2
JI2.11J13.
5

Pazgen 6. 6. JIudpakmus Ha

MEPUOINIECKUX CTPYKTYPax

6.1 |Jdudpakuus wa nepuommyeckux |Jlek JIT.1J12.1
CTPYKTYpax 0JI13.6

6.2 |Hudpakmus B kpucramiax: |Ilp JI1.2J12.2
pelieHue 3aaa4 JI2.10J13.

2

6.3 |Uzyuenue Bonpocos | Cp JI1.6
MIPaKTUYECKOTO IIPUMEHEHUS JI1.5J12.3
JUGPAKIUHI B KPUCTAILUIAX J13.4
Pasgen 7. 7. Pasnoxenne
U3YyYEeHHUs B CIIEKTP U OCHOBHBIE
XapaKTePUCTHKU CHEKTPATbHBIX
npubOpoB

7.1 | OcHOBHBIE XapakTepucTuku | JIek J1.1
CIIEKTPaJIbHBIX prOOpOB: JI1.6J12.2
T paKIIMOHHON PELIETKH, J12.1J13.1
MHUKPOCKOIIA ¥ TEJIECKOIA JI3.6

7.2 |Pemenume 3amau mo  Teme|llp J1.8
"CnekTpaiabHble XapaKTepUCTUKU JI1.7J12.3
npubopos"” JI3.1J13.6

7.3 | OcHOBHBIE xapaktepucTtuku [ Cp JI1.1JI1.3
SUIEJIETTOB JI1.6J12.2

JI2.3713.2
J3.5

Pazgen 8. 8. Paszpemaromias
CIIOCOOHOCTD OINTHYECKUX
npubopoB




8.1 |Pa3zpemaromias crocobHoCTH [ JIek J1.1
ONTHYECKUX TTPUOOPOB JI1.3J12.1
JI2.10
JI2.11J13.
4
8.2 |Pemenme 3amau mo  Tteme|llp J1.2
"Pazpemaronias CIIOCOOHOCTH JIL.7J12.1
MHUKPOCKOTIA 1 TeJieckorma" 0
JI2.11J13.
2J13.5
JI3.9
8.3 |Meronsl yiyuiienus | Cp JI1.2
paspemiaronieit crnocooHoCTH JI1.10
JI1.6J12.1
JI2.11J13.
3)
Pazsnen 9. 9. Onruueckas
royiorpadus
9.1 |Ontuueckas ronorpadus Jlex JI1.16J12.
8JI3.8
JI3.3
9.2 |Paccmorpenue cxem [ IIp JI1.16J12.
rojorpaguuecKkux yCTaHOBOK 3J13.2
JI3.1
9.3 |U3yuenue paznoBunHoctei | Cp JI1.16J12.
roJIorpaUuIecKuX CXem 8J13.8
Paznmen 10. 10. Pacnipoctpanenue
CBETa B aHM30TPOIHBIX CPEAAX
10.1 |Pacmpocrpanenue cBeTa B|Jlek J1.1
aHU30TPOIHBIX Cpeaax JI1.19
JI1.6J12.1
0
JI2.11J13.
5
10.2 |Pemenue 3amau mo  Teme|llp JI1.2
" JIByryuenpenomiieHue" JI1.7J12.3
JI3.2J13.5
JI3.9
10.3 |U3yuenwue Bonpocos | Cp JI1.6J12.5
pacrpocTpaHeHus cBeTa B J12.6
OJIHOOCHBIX KPUCTAJIAX JI2.7J13.7
Pazmen 11. 11. MonekynspHas
ONTHKA
11.1 |U3yuyenue OCHOBHBIX siBIeHHH | JIek JI1.9 JI1.1
B3aMMOJCUCTBHA  ONTHYECKOTO JI1.6J12.1
W3JTYYEHHUS C BEMIECTBOM 0JI2.11
JI2.7J13.5
11.2 | Pemenue 3aaa4 o MonekysipHoii | [1p JI1.11
ONTUKE JI1.12
JI1.13J12.

9J13.2




11.3 |U3yuenue uckyccrtBeHHoi | Cp 1 J1.1
ONTHUYECKON aHU30TPOITUHU JI1.2J12.2
JI12.7J13.2
Pasgen 12. 12. Temnosoe
U3Ty4YCHUE
12.1 |3akoHBI TEMJIOBOTO U3TYyUYCHHUS Jlex 2 J1.2
J1.15
J1.6
JI1.5J12.1
0
JI2.11J13.
S)
12.2 |Pemenue 3amau mo  Tteme|llp 2 JI1.9
"TemnoBoe uznyuenue" JI1.7J12.9
JI3.9
12.3 |Hcropuss otkpeitusi  3akoHOB|Cp 1 JI1.13J12.
TEIIOBOTO U3ITy4YEHUS. 9
[IpakTHyeckue NpuMEHEHHUS. JI2.10J13.
6 JI3.9
Paznen 13. 13. Jlazeper wu
HEJMHEeWHas ONTUKA
13.1 |M3yuyeHuss OCHOBHBIX MPUHIMIIOB | JIek 3 JI1.1
paboThI J1a3epoB. BeIHYyXIEeHHOE J11.4J12.2
U3JIyYEeHHE. JI2.5J13.2
JI3.5
13.2 |[Uzyuyenue paznuuHblx THNOB | [Ip 3 JI1.1
J1a3epoB JI1.7J12.6
JI2.10JI3.
5JI3.6
13.3 |IIpumeHeHus na3epos Cp 1 JI1.4J12.5
JI3.2 J13.6
Paznen 14. 14.
DoTodneKTpruIecKhii A hexT
14.1 |M3yuenue 3akoHOB poTodddexra | Jlex 2 J1.1
J1.6J12.2
JI3.5
142 |Pemenme 3amau 1o  Tteme|llp 2 J1.7
"®oroapdext"” JI1.12J12.
3J13.1
JI3.5J13.6
14.3 | Bueunwmii u BHyTpeHHMUil | Cp 1 J1.19
dororddexrsl. [Ipumenenus. J1.14
JI.11J12.
4J13.2
JI3.5
Paznmen 15. 15. Dx3amen
15.1 |[loaroroBka K 3K3aMeHY DK3aMeH 27




Cnncok 06pa3oBaTe/ibHbIX TeXHOJIOT Uil

1 |AxrtuBHOE ciylIanue

8. OHEHOYHBIE MATEPHAJIbI JI51 IIPOBEJEHUA TEKYIIEA U
ITPOMEXYTOYHOU ATTECTALLUU

8.1. OneHo4HbIe MaTepHUAJIbI /ISl IPOBEeHUS TeKYIIel aTTecTalun
cM. [Tpunoxenue 1
8.2. OneHo4HbIe MaTEPHUAJIbI IJIsl IPOBEIEHHUS POMEKYTOYHOM aTTECTAIMHU
cM. [Tpunoxenue 1
8.3. TpeOoBaHUs K PETHHT-KOHTPOJIIO

CryneHThl, OCBOUBIIIKE ITPOrpaMMy Kypca MOTYT MOJIYYUTh 9K3aMEH 10 UTOTaM
CEMECTPOBOM U IMOJYCEMECTPOBOM PEUTUHIOBOM aTTeCTallMK corjiacHO «IlomoxkeHuo o
periTuHroBoit cucreme ooyuenus TBI'Y» (mpotokoin Ne8 ot 30 anpesns 2020 r.).

Ecnu ycnoBus «IlonoxxeHus 0 peUTUHIOBOM CUCTEME ...» HE BBINOJHEHBI, TO SK3aMEH
caaetcs cornacHo «[1ooxkeHnto 0 MPOMEKYTOUHOM aTTeCTalluu (IK3aMeHaX U 3a4eTax)
oOydaromuxcsi 1o mporpamMmmam Beiciero oopasoanus TBI'Y» (mpotokon Nell ot 28 anpens 2021

r.).

Monyinsb 1.
KoHnTtpoinbhas padora - 10 6amios
Pemenue 3amay Ha npakTuke - 15 6amios

Monyns 2

HtoroBas koHTponbHas padoTta - 20 6aioB
Pemenune 3amay Ha mpakTHke - 15 6anos
sK3aMmeH - 40 6annoB

9. YYEBHO-METOJUYECKOE U UTH®OPMAILIMOHHOE OBECHEYEHUE
JUCLMILIMHBI (MOLYJIS)

9.1. PexoMeHayemasi JuTepaTypa

9.1.1. OcHoBHas JUTEpaTypa

HIndp Jluteparypa

JI1.1 |bonmapes, Kamamnukos, Criupun, Kypc obmieit ¢pusuku B 3 kH. Kaura 2:
3JICKTPOMAarHeTHu3M, ONTHKa, KBaHTOBas (pusnka, Mocksa: FOpaiit, 2024, ISBN: 978-5-
9916-1754-3,

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

JI1.10 |®enopyk B. A., Tiokun A. B., ®enopyka B. A., Konebanus u Bonasl. Ontuka, OMCK:
CubAlN, 2022, ISBN: ,
URL.: https://e.lanbook.com/book/270926

JI1.11 |3ucman I'. A., Tonec O. M., OnTuka. ®usnka aToMOB 1 MoJieKys. du3nka aTOMHOTO s/Ipa
n mukpouactuil, Cankr-IlerepOypr: Jlans, 2022, ISBN: 978-5-507-44508-0,
URL.: https://e.lanbook.com/book/233285




J1.12

bapanos A. B., Konebanus, BonHbl, ontuka. [Ipaktudeckue 3aHsATHs 110 GU3UKE,
Hosocubupck: HI'TVY, 2021, ISBN: 978-5-7782-4434-4,
URL.: https://e.lanbook.com/book/216236

J1.13

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

J1.14

Paxmarymnuna P. I'., BanimeB A. A., U3yuenue 3akoHOB BHemIHero (GoTodddekTa:
npaktukym, Kazans: KI'AY, 2021, ISBN: ,
URL.: https://e.lanbook.com/book/202565

J1.15

Jlomakuna E. B., ®u3uka. TennoBoe usiyyeHue. IJIeMEHTbl KBAHTOBOM oNTUKH, MOCKBa:
MI'VIIII, 2020, ISBN: 978-5-907356-20-7,
URL.: https://e.lanbook.com/book/163718

J1.16

Hynenkosa B. B., Ontuyeckas ronorpadus, Huwkauit Hosropoa: HHI'Y um. H. U.
Jlo6auesckoro, 2015, ISBN: ,
URL.: https://e.lanbook.com/book/152998

J1.17

boaynos E. H., Hukutuenko B. U., [TeryxoB A. M., IHTeHCUBHBIHN KypC (DU3UKH:
BOJIHOBAs OTITHKA, DJIEMEHTHI KBAHTOBOM MEXaHWKH, aTOMHOH U sifiepHON du3uku, CaHKT-
[MetepOypr: IIT'YIIC, 2015, ISBN: 978-5-7641-0571-0,

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

JI1.18

HNmenxko E. @., Cokomos A. JI., IlonmspuzanuonHas ontuka, Mocksa: ®usmariur, 2012,
ISBN: 978-5-9221-1351-9,
URL.: https://biblioclub.ru/index.php?page=book&id=457438

J1.19

Jlanacoepr I'. C., Ontuka, Mockpa: ®usmariut, 2017, ISBN: 978-5-9221-1742-5,
URL.: https://biblioclub.ru/index.php?page=book&id=485257

J1.2

I'opoxoBarckuii, XynskoBa, Ontuka, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-11290-0,
URL.: https://urait.ru/bcode/541960

JI1.20

, Onruka atmocdepst u okeana, HoBocubupck: CO PAH, 2021, ISBN:
URL: https://biblioclub.ru/index.php?page=book&id=685479

J1.21

, Onruka atmocdepst u okeana, HoBocubupck: CO PAH, 2021, ISBN:
URL: https://biblioclub.ru/index.php?page=book&id=685480

J1.22

, Ontrka atmocdeps! u okeana, HoBocuoupck: CO PAH, 2022, ISBN: ,
URL.: https://biblioclub.ru/index.php?page=book&id=693012

J1.3

Muxenbcon, [Tamymuna, [ToB3uep, 'odpman, Bomnosast ontuka, Mocksa: FOpaiit, 2022,
ISBN: 978-5-534-08091-9,
URL.: https://urait.ru/bcode/493496

JI1.4

AnTtunenko, Hukurenko, Jlazeps! u ux npumenenue. Yactes 1, Mocksa: denepanbHoe
roCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIET0 00pa30BaHUs
«Poccuiicknii yauBepcuteT Tpancnoprtay, 2020, ISBN:
URL.: https://znanium.com/catalog/document?id=415509

J1.5

CuByxun, O6muii kypc ¢pusnku, Mocksa: M3narensckas ¢upma "dusuko-
matematudeckas ureparypa" (PU3MATIINT), 2015, ISBN: 978-5-9221-1643-5,
URL.: https://znanium.com/catalog/document?id=303207

JI1.6

CagenbeB U. B., Kypc pusuku. B 3 romax. Tom 3. KBanToBas ontuka. AToMHas pu3nka.
®duzuka TBepAoro tena. dusrka aTOMHOTrO fA7Ipa v 3JIeMEHTapHbIX YacTul], CaHKT-
[TerepOypr: Jlans, 2024, ISBN: 978-5-507-47404-2,

URL.: https://e.lanbook.com/book/367055

J1.7

IITeITames A. A., Pemenne 3a/la4 Ha KOMIIBIOTEPEC. BoaHoBas 1 kBaHTOBas OIITHKA,
HoBocubupck: HI'TVY, 2021, ISBN: 978-5-7782-4587-7,
URL: https://e.lanbook.com/book/306521




J1.8

bapanos A. B., JlaBsiaxoB B. B., BonHoBast onTuka. KoMnbroTepHbIil IpakTUKYM IO
¢usuke, HoBocubupck: HI'TY, 2021, ISBN: 978-5-7782-4527-3,
URL.: https://e.lanbook.com/book/306392

JI1.9 |HanGaunnsu B. M., Pycunos A. I1., UmepeBa T. M., MoinekyispHas ONTHKA: MPAKTUKYM
U1 00y4JaroImuxcs Mo o0pa3oBaTeIbHBIM IIPOrPaMMaM BhICILIEr0 00pa3oBaHUs MO
HarnpasieHusM moAarotoBku 03.03.02 dusuka u 03.03.03 Paguoduzuka, Openodypr: OI'Y,
2020, ISBN: 978-5-7410-2465-2,

URL.: https://e.lanbook.com/book/293786
9.1.2. JlonoJiHMTEILHAS JIUTEPATypa
HIndgp Jlureparypa

JI2.1 | Koponenko, Korepentnas ontuka, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-11597-0,
URL.: https://urait.ru/bcode/539175

J12.10 | Tropun O. U., Yepnos U. I1., Kproukos 1O. 1O., ®usuka. Ontuka, Tomck: TITY, 2009,
ISBN: 5-98298-434-5,

URL.: http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=10283

JI2.11 | Anemkesuu B. A., Kypc oomeii pusuku. Onruka, Mocksa: @usmatiur, 2010, ISBN: 978-
5-9221-1245-1,
URL.: https://biblioclub.ru/index.php?page=book&id=69335

JI2.2 [Ky3HenoB, ®usnka: ontuka. IJ€MEHTH aTOMHOM U SepHOI QU3UKU. DJIeMEeHTapHbIe
yacTtuiel, Mocksa: FOpaiit, 2021, ISBN: 978-5-534-01420-4,
URL.: https://urait.ru/bcode/470224

JI2.3 | Cowuna, Kazannesa, Bacunbea, ['onbiiman, COOpHUK BOIPOCOB M 3a1a4 10 o0mei
¢usuke. Pazaen 3. Ontuka. Pasnen 4. KBanroBas pusuka, MockBa: MoCKOBCKU
MeIarorudecKuid rocyrapcTBeHHbIi yauepeuret, 2013, ISBN: 978-5-7042-2414-3,
URL.: https://znanium.com/catalog/document?id=1

JI12.4 | Baagumuposa JI. H., bopmonToB E. H., bepsno E. H., Buyrpennuit porosrddexr B
noyrnpoBoaHuKax, Boponex: BI'Y, 2009, ISBN: ,

URL.: https://e.lanbook.com/book/358367

JI2.5 |[Ky3ueunk B. O., JIyrosuk A. 1O., [lpuknannas ontuka, Munck: BHTY, 2016, ISBN: 978-
985-550-445-1,

URL.: https://e.lanbook.com/book/248351

JI2.6 |AramnoB H. A., Tionbkun E. B., Poccomaxuna H. E., [TakeT npukiagHsix mporpamm
«Omrukay, Tomck: TITY, 2020, ISBN: ,
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[MPUJIOXEHUE 1
OueHovHbIe MaTepHAJIbI 1JIS1 IPOBEAEHUS TEKyllel U MPOMEeKYTOUYHON aTTeCTALNH

Tunosbie 3aganus.

3aganue:

Ha ocHoBe pacueTa OCHOBHBIX CHEKTPAJbHBIX XapaKTEPUCTUK JI0Ka3aTh IPEUMMYyLIECTBa
SIIENIETTA 110 CPABHEHUIO C OOBIYHOM aMIUIUTYTHOW PEIIeTKON

Cnoco0 arrecTanum: NMCbMEHHbBIN

Kpurepum ouenku: *

- Bovicokuii yposenv (3 6anna): Ionumaer ¢usuky siBieHus. COCTaBIIAET MaTeMaTHUYCCKHE
BBIPXKEHUS JIJIs MOTyueHus pemieHus. [lomydaer npaBUibHbII OTBET.

- Cpeonuit yposenv (2 6anna). Ilonnmaer (u3MKy sBACHHS. VICHBITHIBACT CIOXKHOCTH C
COCTaBJICHHEM MaTeMaTHUYeCKUX BBIPAXEHUHN A modydeHus pemieHus. [lomydaeT mnpaBuiibHBIN
OTBET.

- Huskuut yposenv (1 6ann): Tlonumaer ¢usuky siBieHus. VICHBITBIBaCT TPYIHOCTH C

COCTAaBJICHUCM IIPABUJIBHBIX MATCMATUYCCKUX COOTHOIICHUH. COBCpIHaeT anre6pqueCKI/Ie OIIINOKH.

3aganue:

[TnockomoNsApu30BaHHBIA CBET TaJaeT Ha HUKOJNb TaK, YTO YTOJ MEXIY IUIOCKOCTSIMH
TNONSAPU3AlMK CBETAa M TIABHOTO ceueHMs Hukojs paseH 60°. OmpeaenuTsh TONIIMHY HUKOMSA, €CIH
WHTCHCUBHOCTh CBETa yMEHbIIWIach B 6 pa3. Koaddunment orpaxenus Ha rpanu npusm p=0.1,
kod(duument nornomerns K=2 m?,

Cnoco0 aTrecTauMu: MUCbMEHHBIN.

Kpurepuu onenku:

- Buicokuit yposensv (3 6anna): Tlonumaer ¢usuky siBneHusi. COCTaBIsSeT MaTeMaTHYECKHE
BBIp)XEHUS JUIs 1osryueHust pemeHus. [Tlomyyaer npaBuiIbHbIA OTBET.

- Cpeonuit yposenv (2 6anna). Tlonnmaer (u3nKy sBIACHUSA. VICHBITHIBACT CIOXKHOCTH C
COCTAaBIICHMEM MaTeMAaTWYECKMX BBIPAKEHUH I TMONydeHHs pemreHus. llomydaer mpaBHIIbHBINA
OTBET.

- Huskuit yposenv (1 6ann). Tlonumaer ¢usuky siBieHus. VICHbITBIBAET TPYAHOCTH C

COCTaBJICHHEM IMPaBUIIbHBIX MaTeMaTHYECKUX cooTHomeHui. CoBepIaer anredpandeckie ommoOKH.

3amanmue:

YcranoBka it mosydyeHus Kojeln HplOTOHa OcCBemaeTrcs MOHOXPOMATUYECKHMM CBETOM.
HabGmronenue Benercs B OTpakeHHOM cBeTe. Panmychl ABYX COCEIHUX TEMHBIX KOJIEI[ COOTBETCTBEHHO
4,0 mm u 4,4 mm. Paguyc KpuBU3HBI JIMH3BI paBeH 6,72 M. HailTu 1yinHy BOJTHBI MaJArOIETO CBETA.

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

Cnoco0 aTrecTaluy: ITMCHMEHHBIN



Kpurepun onenkmu: *

- Boicokuit yposens (3 6anna): BeiOupaet npaBuiibHbIC OTBETHI Ha MOCTABICHHBIN Borpoc. He
JIOTTYCKaeT ONTHOKH.

- Cpeonuit yposens (2 6anna): Beibupaet oauH npaBuiIbHbI 0TBeT. He momyckaeT ommoKu.

- Huskuii yposens (1 6ann): BpiOupaer HeCKOIbKO OTBETOB. [IpucyTcTByeT MUHHMYM |

MPaBUJIbHBINA OTBET U OJUH HENPABUIIbHBIN.



MeToanuyecKue mMaTepuaJbl 1Js oﬁyqammnxcsl 0 OCBOCHHIO JUCHUIIJIMHBI

Inanwvt npakmuueckux (CeMuHapcKux) 3anamuil:
Cemunap 1: Pemenue 3aiad Ha TeMy «3aKOHBI T€OMETPUUECKON ONTUKWY. [Ipumepsl 3a1ay:

1. Ompenenuth, HACKOJBKO IIOCKONApAIICTbHAS CTEKJIsSHHAs IUlacTUHKa Toimuebl d = 10 cm

=20
CMENIAeT B CTOPOHY JIy4 CBETA, MMaIal0IIHNi Ha Hee TOJ1 YTIIOM »= 70 . [lokazaTenb npeaomiieHus
crekiian =1.5.

2. CoOwuparomas JuH3a JJaeT M300pakeHHEe HEKOTOPOro MpeaMeTa Ha dKpaHe. Bricota nzo0paxeHus
paBHa 1. OcTaBisisi HENOJBW)KHBIMH KpaH M TPEAMET, HAUMHAIOT JBHUraTh JIMH3Y K SKpaHy U

HAXOJAT, YTO IPU BTOPOM YETKOM M300paKeHUH MTpeIMETa BEICOTa H300paKeHHsI paBHa 2.

3. MaroBoe crekiio (hoToanmapara yCTaHOBJICHO TaK, YTO PE3KUM BBIXOAUT M300paKEHHE IPEIMETa,
Haxos1erocs Ha pacctodHuu 5 M. Jlo kakoro nuamerpa D HyxHO 3annadparMupoBatb 0ObEKTHB
c QokycHbM paccrostHueM 20 cM, 4ToObl He Obula 3aMETHOH HEPEe3KOCTh B H300paKEHUU
IpeaMeToB, Haxoasmmxces Ha 0.5 M Onmrke cCHUMaeMoro (Hepe3KoCThb CUMTaTh HE3aMETHOM, eCiH
pa3MbITOCTh jAetanei He npesbimaet 0.1 mm)?

Cemunap 2: Penrenue 3amad Ha Temy «Ontuueckue npudopsi». [lpuMepsr 3amad:

1. BeiBectu dopMmyiy A yBEIUUYEHHUS MUKPOCKOMNA ¢ (JOKYCHBIMHU pacCTOSIHUAMU 00beKTHBA Fop
u okynsipa Fox u anunoit TyOyca A. Pacctosnue Hamnyumero 3penust D =25 cu.

2. OnTHueckue cuibl 00bEKTHBA M OKYJsipa MHKpockomna paBHel 100 u 20 mnrp. YBenuuenue
MuKkpockomna paBHo 50. KakoBo OyieT yBennueHue 3Toro MUKpOCKOIIa, €CIIH PACCTOSTHUE MEXKTY
00BEKTHBOM M OKYJISIPHOM yBETUYUTH Ha 2.0 cM?

3. ®okycHoe paccTosiHie 00bekTHBa TpyObl [anunes F1 =45 cm, okymnsapa F2 =5 cm. [1pu 3amene
JIUH3 B TpyO€ Ha JIBE MOJIOKUTENbHBIE MToNTydnsach TpyOa Keruiepa ¢ TeM ke yBelnuueHUueM, 4YTo

u Tpy6a [Nanunes. HaliTu ¢pokycHble pacCTOSHUSA IBYX COOMPAIOIINX JINH3.

Cemunap 3: Pemenue 3anad Ha temy «llnockomnonspuzoBannelii cBeT. @opmyssl OpeHens».
[Ipumepsl 3anau:

OnpenenuTts yroJ MoJHOM MOJIIPU3alluK, €CIN CBET NaJaeT U3 BOAbI (IT0Ka3aTeb PEJIOMICHUS
1.33) B crexio (1.6). Kak monsipu3oBaH majaromuid Jyd, €CIM B 3TOM Clyyae OTPa)KCHHbIE JIy4d
OTCYTCTBYIOT?

EcTecTBeHHBIN JIyd CcBETa MajaeT HAa MOBEPXHOCTh CTEKJIIHHOW IJIACTUHKH, MOTPY>KEHHOW B
xuakocthb. [lokazarens mpenomiieHust crekia paBeH 1.5. OTpaxeHHBIH OT IUIACTUHKH JIyd 00paszyer
yron 97° ¢ mamarommm mydoM. ONpeaenuTh MoKa3aTelb MPETOMISHHS KUAKOCTH, eCTH OTPaKeHHbIH
JIyd TOJISIPU30BaH.

Onun nomsipoun nporyckaer 30% cBera, eciny Ha HETO MajaeT eCTeCTBEHHBIN cBeT. [locie
MIPOXOXKICHHS CBETA Yepe3 2 MOJPOoUia MHTEHCUBHOCTH TagaeT A0 9%. Haittu yron mexay ocsmu

MIOJIIPOUJIOB.



Jlyu cBera mocneaoBaTeIbHO MPOXOAUT Yepe3 2 HUKOJS, MIOCKOCTH MPOMYCKAHHUS KOTOPBIX
0 19
obpa3yroT yrox 40°. [IpuanMast, 9To K03 (HUIMEHT MOTIOMEHUS KaXKI0T0 HUKOJS paBeH 0.2, HallTH, BO
CKOJIBKO pa3 JIyd4, BBIXOJSILIUI U3 BTOPOTO HUKOJIS, OCIa0JIeH O CPaBHEHHUIO C Jy4YOM, MMaJaloUIIM Ha
MepBbId HUKOJb. CBET €CTECTBEHHBIM.

Cemunap 4: Pemienue 3anad Ha Temy «MHTepdepennusy». [Ipumeps 3anad:
1. HanpasieHus pacnpoCTpaHEHHs ABYX IJIOCKUX BOJIH OJHOM U TOM K€ JUTMHBI A cocraemsior JIpyr

¢ apyrom Manbiit yron % . BonHbl mamaoT Ha SKpaH, MIOCKOCTH KOTOPOTO MPHONHM3HTEIHHO

NEpIEHIUKYJISIPHA K HAlpaBICHUIO MX pacnpocTpaHeHus. HamucaB ypaBHeHUs 00€HX IUIOCKUX

BOJIH W CJIOXHUB IIOJII 3THX BOJIH, IIOKa3aTb, 4YTO PACCTOAHUC AX MCXKAY ABYMsA COCCAHHUMU

UHTEePPEPEHIIMOHHBIMY MT0JIOCAMHU Ha SKPAHE OINPEEIIIETCS BRIPAKCHUEM Ax=2/¢ .

2. Ulupuna uHTepDHEPEHIIMOHHON MOJIOCHI AX = |Mm. PaccTosiHMe OT JMHHM COCIMHEHUS 3epKai
Openens qo uctounuka r = 10cm, 1o sxkpanaa = Im. A =4861 A. Haiitu yron Mexay 3epKaiamu
.

3. Or ABYX KOTEpEeHTHBIX MCTOYHHMKOB CBETa IMOJIy4€Ha cHCTeMa HHTEeP(EpPEeHIIMOHHBIX IOJIOC Ha
9KpaHe, y/IaJeHHOM OT UCTOYHHMKOB Ha paccTosHUE @ = 2 M. BO CKOJIbKO pa3 U3MEHHUTCS MIMpPUHA
MHTEP(PEPEHITMOHHBIX TOJIOC, €CIH MEXIy HUCTOYHHUKAMH M KPaHOM IOMECTUTH COOHMPAIONIYIO
TuH3Y ¢ QOKYyCHBIM pacctossaueM F = 25c¢m. Paccmotpets aBa ciydast: 1) paccTossHHE JTUH3BI OT
UCTOYHUKOB paBHO 2F = 50 cM; 2) HCTOYHHUKYU HAXOAATCS B (DOKaTbHOU TIIOCKOCTH JTUH3BI.

4. W3 nun3bl ¢ GpoKycHBIM paccTosiHeM F = 50 cM BbIpe3aHa IeHTpaibHasl 4acTh MHUPUHBL a. O6e
MTOJIOBUHBI JIMH3BI CABUHYTHI 10 COMPUKOCHOBEHUS. [10 01HY CTOPOHY JIMH3BI MIOMEIIEH TOYSUHBIN
HMCTOYHUK MOHOXpomatuueckoro cera (A = 6000 A). C mpOTHBOIOJIOKHON CTOPOHBI JIMH3BI

IIOMEIIEH 52KpaH, Ha KOTOPOM HAOIIOAAIOTCA MOJIOCHI MHTepdepeHuun. PaccrosHue Mexny

COCeHNMH CBeTIbIME Tortocamu AX = 0.5 MM u He n3Mensercs IIpU NEPEMEILIEHUH dKpaHa BJIOJIb
onTtu4eckou ocu. Haiitu a.

5. B oueHb TOHKOH KIMHOBHJHOW IUIACTUHKE B OTPaXEHHOM CBETE IpPU HOPMAIbHOM IMaJE€HUU
HabI01at0TCs HHTEP(EPEHIIMOHHBIE MTOJIOCHL. PaccTosiHUE MEXly COCETHUMU TEMHBIMHU 1OJIOCAMU
AX = 5 mM. 3Hasi, 4TO JJIMHA CBETOBOW BOJIHBI paBHa A = 5800 A, a mokaszaTesib IpEIOMIICHUS
IJJACTUHKH N = 1.5, HalTH yros oL Mey TpaHsIMH IIJJACTUHKH.

6. Kompma HeloToHa mOMy9aroTCss MEXIY MBYMS IIOCKOBBITYKJIBIMH JTHH3AMH, TPKATBIME JIPYT K
JpyTy CBOMMH BBINYKJIBIMU MOBEpXHOCTAMU. HaliT paguyc M-ro TEMHOIO KOJIbla, €CIH JJUHA
CBETOBOM BOJIHBI paBHa A, a PaJuyChl KpUBU3HBI BBIMYKJIBIX IMOBEPXHOCTEN JMH3 paBHBI R1u Re.

HaGmronenue BeneTcs: B OTpaXKEHHOM CBETE.

Cemunap 5: Pemenue 3agau Ha Temy «Audpakius ceeray. [Ipumepst 3anau:
1. Bpruucnute paauyc M-ii 30Hbl DpeHens, eciau pacCTOSHUE OT UCTOYHHMKA JO 30HHOM

INTACTUHKH PABHO d, a paCCTOAHHE OT INNIACTUHKH 10 MECTa Ha6J'IIO]IeHI/I$I paBHO b. JIJ'II/IHa



BOJIHBI A. Beruncnute paguyc m-ii 30061 @penesst mpu ycaoBUHU, YTO Ha 30HHYIO TUIACTHHKY
Ma/1aeT MJI0CKask BOJTHA.

2. Haiitu yrnoBoe pacnpeseneHre HHTEHCUBHOCTH cBeTa Mpu ¢payHrodepoBoil nudpakuun
Ha peuretke u3 N mieneit u ¢ mepuogom d mpH yCIOBHH, YTO CBETOBBIC JIyYd IaJalOT Ha
PEILIETKY HOPMAJIBHO, a IIMPHHA [Ied paBHa b.

3. Judpakumonnas pemerka umeer 1000 mTpuxoB. CKONBKO MITPUXOB JOJDKHA HMETh
pereTKa, YToOb! YIiioBas NIMPHHA TTIABHOTO MaKCUMyMa YMEHbBIIWIIACh B JIBa pa3a’?

4, HOI[C‘{I/ITaTB MHHUMAJIBHOC YHUCJIO IOTPUXOB PEIICTKH, KOTOpas MOXET pPaspCllnuTh

HaTpueBbli ayonet (A1 = 5890 A, A2 = 5896 A ) B criekTpe NepBOTo MOPSIKA.
5. KakoBo nomkHO ObITH (okycHoe paccrosHue f2 Okymsipa Mukpockoma, 4ToObl ObLIa

MOJHOCTBIO HMCIOJIb30BaHa pa3peliaomias CrocoOHoCcTh o0bekTHBa? UmnciioBas ameprypa

o6bextnBa pagaa NSINA | hokychoe paccrosuue o6wbexktnBa fi, mmna TyGyca (TpyOsI
Mukpockomna) L. J[nuny TyOyca MOXHO CUMTATh PABHON PACCTOSHHIO MEXITy OObEKTUBOM U

IJIOCKOCTBIO MTEPBOTO N300paKEHHS (T.€. N300PaKECHHUSI, 1aBAEMOT0 OOBEKTUBOM).

Cemunap 6: Pemenue 3agad Ha TeMy «DJEMEHTHl KPHUCTAJIOONTHUKH. OJTUNTHYECKU
MOJIAPU30BaHHBIN cBeT». [Iprmepsl 3anay:

1. Cwmech cBera, OJIAPU30BAHHOIO O KPYTY, U €CTECTBEHHOTO PACCMATPUBAETCS YePe3 IIACTUHKY

B A4 u nukonb. [Ipu BparieHun HUKOJS BOKPYT OCH CBETOBOTO Iy4yka HaWAEHO, 4TO Imax

CBETa, IMpOIICNAIIEr0 Yepe3 CucTteMy, B 3 pa3a npeBocXonuT Imin. Haiitm oTHOIIECHUE

HHTCHCHUBHOCTHU CBECTA, MMOJIAPU30BAHHOI0 110 KPYT'y, K MTHTCHCUBHOCTH CCTCCTBCHHOI'O CBCTA.

2. TlokasaTesb NpeToMIEHUs KPUCTAUIMIECKOTO KBaplia Isl JUIMHBI BOJHBI A = 589 HM paBeH N, =
1.544 nns 0OBIKHOBEHHOTO Jiyda U Ne = 1.553 ans HeoOblkHOBEHHOTO Jiyya. Ha mmactuHky u3
KBapLa, BBIPE3aHHYIO MapajUIeIbHO ONTUYECKOW OCH, HOPMAJbHO INaJaeT JMHEWHO
MOJIIPU30BAaHHBIN CBET YKa3aHHOW JUIMHBI BOJIHBI, 3aHUMAIOLINI CTIEKTpaibHbINA HHTEpBAT AA =
40 M. Haiitu TonmmHy miacTiHKA 0 W HampaBJIeHUE MOJSPU3AIMHU TTAJIAI0IEr0 CBETa, eCIn
CBET I10CJIE IIJIACTUHKH OKa3aJICs HENOJIIPU30BaHHBIM.

3. TlapamwienbHblii MyYOK HEMOISPU30BAHHOTO MOHOXPOMATHIECKOTO CBETA MaAaeT Ha IUTACTUHKY
B A/2. IHTEHCUBHOCTh CBETa B HEKOTOPOH Touke HaOmoaeHus P 3a miacTuHKoi paBHa lo. U3
IJJACTUHKH BBIPE3AIOT AMCK, 3aKPBIBAOIIMI NOATOpbl 30HBI PpeHens it touku P. Jluck
TIOBEPHYJIH BOKPYT Jy4a Ha yron 90° u moctaBmmi Ha Mecto. Kakoif crana mHTeHCHBHOCTS | B
Touke P?

Cemunap 7: PemeHne 3agau Ha TeMy «/lucnepcus ceera. Ilornomenne u paccesHue CBETay.
[Ipumeps! 3anau:
1. Tloka3zarens mperoMIIEHUS HOHOCQEPHI U paaroBOIH ¢ yactoro v = 10 MI' paBen n = 0.9.

Haiitu konnentpanuio N 31eKTpoHOB B HOHOC(hEpe, a Takke (pa3oByIo Vg U TPYNIIOBYIO V., CKOPOCTH

I OTUX PAAUOBOJIH.



2. [Tlpu mpoxoxaeHur B HEKOTOPOM BellecTBe MyTH | MHTEHCUBHOCTD cBeTa | ymMeHbIaeTcs B 2 pasa.
Bo cKoJIbKO pa3 yMEHBIIUTCS HHTCHCUBHOCTD MPH MPOXO0XKICHUH B 3TOM K¢ BetecTBe mytu 317?

3. Bo ckompko pa3 HMHTEHCHMBHOCTh MOJIEKYJISIPHOTO paccesiHus cuHero cBera (A = 460 HM)
MPEBOCXOIUT HHTEHCUBHOCTD paccesiHUs KpacHoro ceera (A = 650 Hm)?

4. Haiitn 4acTOTy COOCTBEHHBIX KOJICOAHHMI V MOJICKYJBI Opoma, NMaromeil mpu KOMOMHAIIMOHHOM

paccesanuu munud A = 3131.6 A cnytHuk ¢ nnumHoi BoHbl A = 3164.0 A.

Cemunap 8: Pemienue 3a1ad Ha TeMy «3aKOHBI TEIUIOBOTO U3ilyueHus». [Ipumepsl 3a1ay:

1. Nmeercst nBa abCONIOTHO YEPHBIX UCTOYHUKA TEILUIOBOTO M3NydeHUs. Temmeparypa OJHOTO U3

T, = 2500

HUX K. Haiitu Temneparypy Apyroro KICTOYHHUKA, €CJIA JJIMHA BOJIHBI, OTBEYAIOIIAS

MaKCUMyMy €ro HCITyCKaTeJIbHOH CHOCOOHOCTH, Ha AA =300 yxum Gonpme JUIMHBI BOJIHBI,
COOTBETCTBYIOILIEH MAaKCUMYyMY HUCITyCKaTeJIbHOM CIIOCOOHOCTH EPBOI0 UCTOYHUKA.

2. Haiitu TemmepaTypy MOJHOCTBIO HOHM30BAaHHOW BOAOPOAHOM Tuia3Mel miotHocThio p = 0.10
r/cM®, IpU KOTOPOH JaBjieHHe TEIIOBOrO M3IMy4eHHs PABHO Ia30KMHETUYECKOMY JABICHMIO
4acTUll Iu1a3Mbl. FIMeTh B BUJTy, UTO JJaBJIEHUE TEIJIOBOTO U3Iy4YeHus P = U/3, rae U — obbeMHast
IJIOTHOCTh 3HEPTUU M3JIy4YEHHS, U YTO IIPH BBICOKUX TEMIIEPATypax BEIIECTBA IOJAYMHSIIOTCS

YPABHCHUIO COCTOAHUSA UACAIbHBIX I'a30B.

Memoouueckue peKomenoayuu no Op2aHu3AUUU CAMOCMOAMENbHOU PAOOMbl CYOEeHMO08:
1. UByuuTh pekoMeHAyeMYIO JIUTEPATYDPY.
2. TIpocmotpets 3a1a4n, pa3o0paHHbIC Ha Ay TUTOPHBIX 3aHATHSIX.
3. Pa3zobparp 3amauM, peKOMEHJOBAaHHBIE IPENOAABATENEM [yl CAMOCTOSTENBHOIO peIleHus,
UCHOJb3Y, TP HEOOXOJUMOCTH, IPUMEPHI PELIEHNUS aHAJIOTHYHBIX 3a/1a4.
4. OO6cyauthb npo0ieMbl, BOSHUKIIKE ITPH PEIICHUH 33/1a4 ¢ IperogaBaTesieM.
Tembl pedepartoB:
1. YenoBeueckwii ri1a3 Kak ONTUYECKUN TPUOOP.
2. IlpupojHble ONTHYECKUE SBICHHUS.
3. HuTepdepomeTpsl 1 UX MPUMEHEHUE B HAYKE U TEXHOJIOTHSX.
4. KomOuHalMOHHOE paccesiHue CBeTa KaK BaXKHBINH IKCIIEPUMEHTAIbHBIA METO/.
5

Bungsr JIa3€pOB U UX HCIIOJIB30BAHUC.

TecroBbie M TUIIOBBIE 32]aHUS IS IPOBEPKU 3HAHUH M YMEHUH

Jna oyenusanusa pesyiomamoe 00yueHUs 6 euoe 3HAHUI NPeOIAAemcs Omeemunms HA
cnedyruiue 60npocol:

Mooyns 1
1. CdopmynupoBaTh OCHOBHBIE 3aKOHBI T€OMETPUUYECKON ONTHKH.

2. B deM 3akirodaeTcs SBJICHHE MTOJIHOTO BHYTPEHHETO OTPAKEHUS?



10.
11.

12.
13.
14.
15.
16.

17
18

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

3anucarh CUCTEMY ypaBHEeHU MakcBeia.

Hammcare  OCHOBHBIE ~ COOTHOLIEHUS  MEXAY  BEKTOpAMU  HANPSOKEHHOCTEM  IIIOCKOM
JJIEKTPOMAarHUTHOW BOJHBI M BOJTHOBBIM BEKTOPOM.

Hanucate ypaBHEHHE IUIOCKOM MOHOXPOMATUYECKOW BOJHBI, KOTOpas PpaclIpOCTPAHAECTCA B
HaIlpaBJIEHUH, OIIPEIEISIEMOM BOJIHOBBIM BEKTOPOM.

KakoBa cBs13p MEXTy aOCONIOTHBIMU 3HAYEHUSIMH BEKTOPOB HANPSKEHHOCTEH 3JIEKTPUUYECKOTO U
MAarHUTHOTO IOJIEW B IJIOCKOM BOJIHE.

Kaxkoit ¢pusnueckuii cMbICH MoKa3aTess mpeloMIIeHHS cpebl? Kak OH CBsI3aH ¢ TUAJIEKTPUUYECKON 1
MarHMTHOHN IPOHUIIAEMOCTSIMU?

HanucaTts rpaHuyHble yCIOBUS ISl TAHT€HLMAIBHBIX COCTABJIAIOIINX BEKTOPOB HAIPSKEHHOCTEHN
NEKTPUYECKOTO U MAarHUTHOT'O IOJIEH.

Hanwucats BelpaxkeHue a1 BekTopa Y MoBa-IIoHHTHHra ¥ NOSACHUTH €ro GU3NYECKU CMBICIT.

JlaTb onpeneneHre HHTEHCUBHOCTHU cBeTa. Kak MHTEHCUBHOCTD CBSI3aHA C aMILIUTY 101 BOJIHBI?
Kak cBszanbl Mexay coOoil ¢asoBas u rpynmosass ckopoctu? IloscCHUTH CMBICT BBEACHUS
IPyIIIOBON CKOPOCTH.

Hanucatbs Gpopmyny Panest u HapucoBath nuarpammy OpeHdecra.

Hanmcares ¢popmynst @penerst s aMIUIUTY ] OTPaKEHHOTO CBETA.

Urto Takoe KOrepeHTHOCTh BOJIH?

B yem 3akitouaercs siBiieHHE UHTEPPEPEHIIMH CBETOBBIX JIydei?

Yro Takoe Bpems KorepeHTHocTH? Kak JUIMHa KOrepEeHTHOCTH CBSi3aHA CO BPEMEHEM
KOT'€peHTHOCTHU?

Uro Takoe onTuyeckast JUIMHA TyTH?

Kakomy ycnoBHio 10JIKHa yIOBJIETBOPATH PAa3HOCTh XOJa MEXAYy MHTEPPEpUPYIOIIUMU JTydaMu
111 HaOJMIO/IEHUS B 3aJJaHHOM TOUYKe MakCUMyMa (MUHMMYyMa) HHTEHCUBHOCTH?

Hanummre ¢popmMyiy HHTEHCUBHOCTH ITPU MHOTOJTy4eBOI MHTEp(depeHny.

[Tpunuun padots! uaTEpdepomerpa dadbpu-Ilepo.

Cdopmynupyiite npuniun I rolirenca-Openens.

Yro HazpiBaeTcs audpaxuuein @penens u qudpakuueit @paynrodepa?

[Tpunn pa3zdueHus BOJHOBOro (hpoHTa Ha 30HBI PpeHels.

Urto takoe niatHo [lyaccona?

Hanummure ycnoBiue MUHUMYMOB UHTEHCUBHOCTH MPH TU(GPaKIUU HA Y3KOHU IIEIH.

Yro Takoe (hazoBas U aMIUIUTYJHAsS JUPPAKIUOHHBIE PEIIETKN?

Hanumure ocHOBHOE ypaBHEHUE TU(DPAKIIMOHHON pEIIEeTKH.

Urto Takoe cuHyconaanbHas qudpakioHHas pereTka?

Chopmynupyiite kputepuii Penes B oOuiem Bue.

Yro Takoe paspemiaronias CriocOOHOCTh ONTUYECKUX MPUOOPOB?

Paspemaromnias cnocoOHOCTh AU(PAKIIMOHHON PEIIETKH.

Ha3BaTb OCHOBHBIE XapaKTEPUCTUKU CIIEKTPAIbHBIX TPUOOPOB.



33.
34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.

10.
11.

Hanumure hopmyny st paspemaromnieid CiocOOHOCTH TEJIECKOTa.
Paspemaronias cnocoOHOCTh MUKPOCKOTIA.
Kak oTanuuTh CBET ¢ KpyroBoil moJsipu3aledl OT HEMOJISIPU30BAHHOTO cBeTa?
Kak oTnnunTh 4aCTUYHO-TIOISIPU30BAHHBIN CBET, OT CBETA € 3JUIMIITHYECKON MoJsipu3anueii?
Uro takoe (a3oBbie MIACTHHKU A/2 1 A/4?
Uro Takoe onTHYeCcKasi aKTUBHOCTH?
OnextpoonTtuueckuii 3pdext. Hanumcars dopmynsl, onuckiBaromue 3pdexkt Keppa u sddexr
[Tokkensca.
Yro Takoe riiaBHas ONTHYECKast OCb KpUcTasuia?
Yro Takoe JBYJIydenperoMIeHUE B KpucTaie?
CdopmynupoBaTh OCHOBHOW HMPUHIIMIT PaOOTHI J1a3epa.
[lepeuncnuTh OCHOBHBIE OTIIMUUTENIBHBIC XaPAKTEPUCTUKH U3TYUCHHUS J1a3epa.
Kakue npoueccsl exar B 0CHOBE pabOThI [TOJYTIPOBOAHUKOBOIO Ja3epa?
OCOOEHHOCTH TEMIOBOT0 U3JTyUeHHUS.
Uto Takoe abCOIFOTHO YE€PHOE TE0?
CdopmynupoBaTh OCHOBHBIE 3aKOHBI TEIUIOBOTO U3ITYUYCHHUS.
CdopmynupoBaTh OCHOBHBIE 3aKOHBI POTOIPPeKTa.
Kakue ¢pusnueckue siBIeHUs JiexKaT B OCHOBE Tosiorpadun?
Uro Takoe paccessHue B MyTHBIX Cpeaax?
Moayas 2
[TomyuynTh aMIIUTYAHBIE COOTHOLICHUS NP HOPMAJIBLHOM IaJIeHUN 3JEKTPOMAarHUTHON BOJIHBI Ha
TpaHUIly pa3jiena JIByX AUIIEKTPUKOB.
[Tpoananu3upoBath (a3oBble COOTHOUICHHUS I OTPAKEHHOTO U MPEJIOMIICHHOTO CBETa Ha OCHOBE
dhopmyn Openens.
Jate onpezaeneHus K03(hHUIMEHTOB OTPaKEHUS U MPOIMYyCKaHus cBeTa. [1oIydnuTh UX BhIpakeHUs
JUIs cllyyass HOPMaJbHOTO TMAJeHHs OHIEKTPOMArHUTHOM BOJIHBI Ha TpaHUIy pasjiena JABYX
TIDIICKTPUKOB.
KaxoB xapakTep nosisipuszanyiv OTpa>keHHOT0 CBETA, €CJIH JIy4 a/laeT Ha TPaHUILy pa3jiena IByX cpel
noJt yriiom bproctepa?
Omnwucath cxemy AJs peann3alui HHTep(EepeHu B ONTHKE.
B kakom ciyuae B pe3ysibTare HHTEpPEpEHIINN Ha SKpaHe 00pa3yroTcs MOJIOCH], a B KaKOW KoJbIa?
[Touemy mHTEpEpEHIIMOHHAS KaPTHHA B TOHKHX IUICHKAX YXYAIIACTCS TIPU YBEIWYCHUN TOJIIHHBI
MIJIEHKU?
[Touemy MBUIBHBIE ITy3BIPH OKPAIIEHBI B pa3HbIe 11BeTa?
Uro Takoe Mmoyiockl paBHON TOJIIIMHBI M PaBHOTO HAaKJIOHA?
[Touemy nenTp konen HptoToHa, HAOMIOJAEMBIX B OTPaKEHHOM CBETE, TEMHbIHN ?
KakoBa mHTeHcuBHOCTH cBeTa | B oKyce 30HHOI IUIACTHHKH, €CIIM 3aKPbITHI BCE 30HBI, KPOME

nepBoii? UHTeHCHBHOCTH cBeTa 6e3 IIacTUHKY paBHa lo.



12. Tlonyuuts ypaBHEHUE NUPPAKIIMOHHON PEIICTKH.

13. Kaxk uzmenurcs nuppakiiMoHHas KapTUHA OT JUPPAKIUOHHOM PELIETKH, €CIIH €€ IIENIU TTEPEKPhITh
yepes oaHy?

14. OueHnTh paspemaronyo CIoCOOHOCTh YEI0OBEYECKOTO Iila3a.

15. Kak yayuymurs pa3zpeiaroniyo cnocoOHOCTh MUKpPOCKoIa?

16. TTouemy HeOO romyboe, a CONHIIE Ha 3aKaTe KpacHOe?

17. HapucoBaTb 3aBHCHMOCTD ITOKa3aTeJIsl MPEIOMIICHNS OT YaCTOTHI CBETA IS CIly4aeB HOPMAJIbHOM
Y aHOMAJIHOU JTUCTIEPCHUH.

18. B yem skcriepuMeHTalIbHASL TPYJHOCTh U3YYCHUS] aHOMAIILHOM TUCTIepCHH?

19. Kakum o00pa3oM yroja MmoBOpOTa IJIOCKOCTH mossipu3zanuud B 3ddexre Dapames 3aBUCHUT OT
BEJINYMHBI BHEITHETO MarHUTHOTO MOJISI?

20. Moket nokasareinb MpeJOMIICHHS ObITh MEHBIIIE €TUHUIIBI?

21. Kak cBsi3aHBI MEXy COOOI MOTJIOIATENIbHAS U N3Ty4YaTeIbHask CIIOCOOHOCTH Tea?

22. Tlonyunuts popmyny cmemienust Buna u3 ¢popmysnsl [Inanka.

23. KaxoBa poJib CHOHTaHHOTO U3JIy4eHHS B OCJIA0JICHUU MHTEHCUBHOCTH IPOXOJSIIETO Yepe3 Cpery

cBera’?

s nposepku 3HanUll OCHOBHLIX POPMYI NPeOIa2aemcs peuums mecmogole 3a0aHUsl, NpUMepbl
KOMOPbIX npugeodenbl HUudice.

TecToBbIC 3a1aHNA

1. HazoBuTE 0COOEHHOCTH, CBOMCTBEHHBIE KOT€PEHTHBIM BOJIHAM

a) 4YaCTOThI BOJIH OJMHAKOBBI;

0) pa3HOCTb YacCTOT MOCTOSIHHBI;

B) pa3HOCTh (a3 MOCTOSIHHA WM PaBHA HYJIIO;

I') aMIUTUTY/Ibl BOJIH ITOCTOSTHHBI.

2. Kakumu cnioco0aMu MOKHO OCYIIECTBUTh KOT€PEHTHOCTh HICTOYHUKOB B ONITHKE?

a) C IIOMOIIBIO JIUH3HI;

0) myTeM 3aMeHbI OJTHOTO JIEMCTBUTENILHOTO UCTOYHHKA Ha JIBA MHUMBIX;

B) ¢ oMoIikio 6unpusmsl Openens;

T) ¢ MOMOIIIbIO Ou3epkan OpeHens.

3. KorepeHTHbIE BOJHBI OCTA0JAIOT IPYT APYyTa B TAHHOW TOUKE MPOCTPAHCTBA MIPH CIEAYIOIINX
YCIIOBUSAX

a) ONITHYECKask Pa3HOCTh XOJa paBHA HEUYETHOMY YHUCITY A/2;

0) reomeTpryeckas pa3HOCTh X0/a paBHA YETHOMY YHCITy A/2;

B) ONTHYECKasi pa3HOCTh X0J1a paBHA YETHOMY YHCIY A;

I') TEOMETPHUECKasi pa3HOCTh X0/1a PaBHA HEYETHOMY YHUCIY A.

4. YkaxuTte 0COOEHHOCTH, IPUCYIIHE SBIECHUIO HHTEPDEPEHIINH



a) B o0JacTu MPOCTPAHCTBA, IJI€ CKIJIAABIBAIOTCS JBE WJIM HECKOJIBKO BOJIH, MPOUCXOIUT
YCUJICHUE CBETA;
0) B 0o0acTH HAJOKEHHUS JBYX BOJIH MPOUCXOJUT TMepepachpenesieHne SHEPruH, TaK YTO
MHTEHCUBHOCTb CBETA B OJJHUX TOUKaX OOJbIlIE, a B IPYTHUX — MEHBIIIE;
B) sIBJICHHE UHTEp(EpPEeHIIUU BO3HUKACT MPU HAIOXKEHUH KOTePEHTHBIX BOJIH;
I') SIBJICHWE UHTEP(PEPEHIINN BOSHUKAET MPU HAJOKESHUU BOJH Pa3IMYHON YaCTOTHI.
5. Ilyctb 1 u 2 — ToueyHble KOrepEHTHBIE UCTOYHUKHU CBETA "

(cm.puc.).

I

r1 = 20000, r2= 20102, r1' = 17002, r2' =1690,54. . B

I

B toukax A u B Ha skpane HabOmrOHaeTCS
a) A — muHuMyM, B — Makcumywm;
0) A — makcumyM, B — Munumym;
B) MHTEHCUBHOCTH B TOUKaxX A u B paBHa 1osoBHHE OT MaKCHMaJIbHOM;
I') MHTEHCUBHOCTh B TOUKEe A MUHUMaJIbHA, B Touke B paBHa 1/3 0T MakcuManbHOM.
6. Ha ToHkyro mieHky Ttommuabl 0 W mOKasarenem

IpeJIOMIIEHUS N, ¥ TPAaHUYAIIYIO0 ¢ 00€MX CTOPOH C BO3YXOM, ITafaeT 2

HOPMaJIbHO MOHOXPOMAaTHYECKUH Ty C ITHHOMN BOJHBI A. [Ipu kakom e

YCIOBUM B  OTPOKEHHOM Jiyde HAOMIONaeTcs  MaKCUMyM
uHTepPepeHIun

a) 2dn = (k+1) A; 0) dn = (k+1/2) A; B) 2dn = (k-1/2) &; r)dn = (k+1) A.

7. llogBmxHOE 3epkaio uHreppepomeTpa MalikenbcoHa cMmeliaeTcsl Ha BenuuuHy Ax = 4. Ha
CKOJIBKO TIPH TOM U3MEHHTCS YUCIIO MAKCUMYMOB B HHTEP(PEPEHIIMOHHON KapTHHE?

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

8. Pa3HocTh xo1a 1ByX uHTEpdepupyromux dydent 0,3A. PaznocTs a3 konebanuil paBHa

a)0; 0O)m; B) 0,67; r) 27.

9. ITpu momoru 3epkan OpeHenst NoNy4YniIu HHTEp(EPEHLIMOHHBIE ITOJIOCHI, TOJIb3YSACh KPACHBIM
cBeToM. Kak m3aMeHHUTCS KapTHHA MHTEPHEPEHIIMOHHBIX M0JIOC, €CJIM BOCIOIb30BaThCS (PHOIETOBBIM
cBETOM?

a) MOJIOCHI CTaHYT IINPE;

0) IOJIOCHI CTaHYT YXKe€;

B) MOJIOCHI Oy IyT PACMONOKEHBI OJMKE IPYT K APYTY;

T') OJIOCHI OYYT pacroaraThbCs Aajiblie APYT OT Apyra.

10. OO6BsicHUTE TPUHITUI ICUCTBUS "MPOCBETICHHOT0" 00BEKTHBA

a) JMH3BI U3TOTABIUBAIOTCS U3 CTEKJIa C MUHUMAIIbHBIM K03()(DUIIMEHTOM MOTJIOMIEHUS;

0) JIMH3BI U3TOTABIMBAIOTCS U3 CTEKJIA C MAKCUMAIBbHBIM KO3()(PUIIMEHTOM OTpaskeHus;

B) Ha MOBEPXHOCTh OOBEKTHBA HAHOCUTCS TOHKAs IUICHKA, Takas, 4TO B OTPaXCHHOM CBETE

Ha0It01aeTCsl MUHUMYM UHTephepeHInH;



') KO3QPHUIHUEHT MPEeTOMIICHUS JIMH3bBI TOJIKEH OBITh KaK MO>KHO MEHBIIIE.

11. B uem 3akirouaercs "IPOCBETIIEHUE ONITUKH"

a) B HAHECEHMM Ha IOBEPXHOCTh CTEKJAa IUIEHKHM C IOKa3aTeleM IpeJoMJIEeHUs Oouiblie
[I0Ka3aTess MPEeIOMIICHHS CTEKIIA;

0) B HaHECEHWU Ha IOBEPXHOCTh CTEKJIA IUICHKH C IIOKa3aTelieM IMPEJIOMJICHUs MEHBbIIe
MIOKAa3aTels IPEJIOMIICHHS CTEKIIA;

B) B HAHECEHUHU Ha MOBEPXHOCTb CTEKJIA IUIEHKU TOJILIMHOM, paBHON YETBEPTH JUIMHBI BOJIHBI
[1a/IA0LIETO CBETa;

I') B HAHECEHUU Ha MOBEPXHOCTh CTEKJIa IJICHKH TOJNIIUHON, PABHOM MOJIOBHHE JJIMHBI BOJHEI
[aJIAI0ILET0 CBETa;

12. dazoBas Auarpamma cioKeHHst KojaeOaHui Npu HHTEpPEePEHIIMN KOT'€PEHTHBIX BOJIH OT JIBYX

HNCTOYHHUKOB B TOUYKC A HUMCCT BU, Hpe,[[CTaBHeHHBIﬁ Ha pI/IC. HpI/I 3TOM B
Eq A

vm

A

Touke A HaOmomaercs
a) MUHUMYM OCBELIEHHOCTH;
0) MakCHUMyM OCBELIEHHOCTH;
B) OCBEILEHHOCTh UMEET IIPOMEXYTOUHOE 3HAUCHUE MEKIY MaKCUMaJIbHONH 1 MUHUMAaJIbHOM;
I') IPaBUJIBHOI'O OTBETA HET.
13. ®a3zoBas auarpaMma ci10KeHuUs KoJeOaHui Mpu HHTEp(EPEHIIMM KOT€PEHTHBIX BOJIH OT IBYX

UCTOYHHUKOB B TOUKE A HMeEeT BHUA, HpeﬂCTaBHCHHBIﬁ Ha pHucC. HpI/I 3TOM B
-
A E,

vm
N

Touke A HaOitogaeTcs
a) MUHIMYM OCBEIICHHOCTH;
0) MaKCUMyM OCBEIICHHOCTH;
B) OCBEIIIEHHOCTh UMEET MPOMEKYTOYHOE 3HAYCHHE MEXIY MaKCUMAITbHOW U MUHUMAILHOM;

F) IMpaBUIILHOTO OTBETA HET.

14. Tlpu nHabmonennn konen HbHOTOHa OTpaXEHHOM CBETE ONTHYECKas | | | | ||| |
pa3HOCTb X0/1a UHTEp(hEepUpPyEMBIX JIyuel paBHa \\/é B@/ /// /ﬁ 21 /j :

2) BC: 6) 2.5C; =

B) 2n-BC + A/2; T') IPaBUJIBHOTO OTBETA HET.

15. Ha puc. pa3HOCTh X0/a JTy4el B TOUKY M OT ABYX UCTOYHHKOB Si S A

1 S n3o0pakeHa oTpe3KoM SZSB

a) S1S2; 0) S1B; B) S2B; r) S1M.

16. YcnoBue nHTEpPEpEHIIMOHHOTO MaKCUMyMa TpH HaOIr01eHnu Kosell HproToHa Ha BO3ayxe
HMEET BU]T

NRCES (m-1)
a)A=mi;, ©6) 2 . B)2h=m; r)2h=[ 2m -1},

rae h - TosmuHa BO3AyIIHON MPOCIONKH B MECTe HAOIIOACHUS, A - Pa3HOCTh X0/1a JIy4ei, m -

OEJI0€ YUCIIO.



17. YcnoBue uHTeppepeHIIMOHHOIO0 MUHIMYMa NpU HabmtoaeHnu Kosely HproToHa Ha Bo3myxe

HUMEET BUJL
a=m*D (m-1)

a)A=mL, ©6) 2 . B)2h=m\; r)2h=[ 2m -1} x;

riae h - TonmMHa BO3AYIIHON NPOCIONKY B MECTe HaOIOACHHs, A - pa3HOCTh X0Ja JIy4dei, m-
L[€JIOE YHCIIO.

18. YcranoBka Ui momydeHus kosielr HproToHa ocBemiaeTcss MOHOXPOMATUYECKUM CBETOM.
HaGntonenue Beercst B OTpakeHHOM cBeTe. Pajinychl IByX COCEJHUX TEMHBIX KOJIEL] COOTBETCTBEHHO
4,0 mm 1 4,4 MmM. Pannyc kpuBU3HBI TUH3bI paBeH 6,72 M. HaiiTu JuiMHYy BOJIHBI IJAIOIIETO CBETA.

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

19. YcranoBka st mosydeHus: kojieli HproToHa ocBemiaeTcsi OeibiM CBETOM, MaAarOlIuM
HopMalibHO. HalGutoieHre npou3BOIUTCS B OTPaXXEHHOM cBeTe. Pajuyc KpUBHU3HBI JIMH3bI PABEH 5 M.
HaiiTu paguyc 4eTBepToro 3eenoro kombia (A = 5-10° cm).

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

20. YcranoBka Juis HabmoeHus Konel HploToHa ocBeniaeTcss MOHOXpOMAaTUYECKUM CBETOM C
JUIMHOM BoJHBI 0,6 MKM, IaAal0IUM HOpMaibHO. HallTu TONIIMHY BO3YIIHOTO CJIOSl MEXTY JIMH30H U
CTEKJIIHHOW IUIACTUHKOW B TOM MecTe, TJie HaOII0aeTcs YeTBepTOe TEMHOE KOJIBLO B OTPAKEHHOM
CBeTe.

a) 0,4 mxm;  0) 0,8 mm; B) 1,2 MKM; r) 2,4 Mm.

21. BeiOepute HeBepHbIe yTBepkAeHUs. CornacHo nmpuHuMIy [roiireHca - @penens

a) KaX/1asi TOYKa BOJIHOBOTO (DpOHTA paccMaTpUBAETCs KAK HCTOYHUK BTOPUYHBIX BOJIH;

0) Kax/as ToUKa CpeJibl pacCMaTpUBAETCsl KAaK MCTOYHUK BTOPUYHBIX BOJIH;

B) HOBOE IOJIOKEHHNE BOJIHOBOTO ()POHTA MOXKHO pacCMaTpUBaTh KaK pe3yJbTaT UHTEphEpeHIINH
BOJIH OT BTOPHUUYHBIX UICTOYHHUKOB;

I') BTOPUYHBIE UCTOUHUKHU BOJIH KOT€PEHTHBI.

22. SIBnenue qudpakiuy MOXKHO HaOJIIOaTh B CIEAYIOLIMX CIyYasx

a) MpU NPEJIOMIICHUH CBETa Ha TPaHUIIE IBYX CPell;

0) IpH MPOXO0KJIEHUH CBETA YEPE3 MaOe OTBEPCTHE B HEMIPO3PAYHOM IKPAHE;

B) MpU OTMOAHUM CBETOM MAaJIbIX HEMPO3pauHbIX MPETMSITCTBUIA;

I') IpU OTPa)KEHUH CBETA OT I'PAHUIIBI pa3/ielia IByX Cpe.

23. BoibepuTte npaBUiIbHbIE YTBEPIKICHHS

a) nudpakius - 3To MPEeJOMIIEHHE CBETOBOIO JIyda Ha IpaHulle ABYX Cpes;

0) mudpakiys - 3TO OTKIOHEHHUE CBETA OT MPSIMOJIMHEWHOTO PACIIPOCTPAHEHHUS U 3aX0K/ICHHUE B
00J1aCTh T€OMETPUYECKOH TEHHU;

B) MU paKIMs TOATBEPAKIAET BOJIHOBYIO IPUPOY CBETA;

r) Iudpakus - 3T0 HaJOXKEHHE BOJIH OT JIByX KOTEPEHTHBIX UCTOYHHUKOB.

24. Ycnopue MUHUMYMa TIpH TA(paKIuy Ha IIeTu BhIpakaeTcs Gpopmyion



sin(p:(2k+1)i sin(/):ki sin(o:ki sing =—
a) 2b, 6) 2b; ) b r) 2L,

25. Kakoii pomkHa OBITh IIUPHHA IIEJIH, YTOOBI TEPBBIA AUGPAKIUOHHBIH MHHHUMYM
HaOmonancs mox yriom 90° mpu OCBEIICHUN KPACHBIM CBETOM C JUTMHOU BOJHBI 760 HM?

a) 7,610 m; 6) 3,810 Mm; B) 11,4107 m; T') IIUpUHA TIeTu cTpeMuTcs K 0.

26. Kak nu3menurcs qudpakiimoHHas KapTHHA Ha SKpaHe MPU YMEHBIIICHUH IIUPUHBI 1enn?

a) YBEJIMUYHUTCS PACCTOSIHUE MEXAY COCEHUMH TU(PAKIIMOHHBIMU MOJI0CAMU;

0) YMEHBIIIUTCS PACCTOSIHIE MEXKAY COCSTHUMH TU(PPAKIIMOHHBIMU TIOJIOCAMH;

B) YBEITUYHTCS TUPUHA OTJCIBHBIX TUPPAKIIMOHHBIX TOJIOC;

') YMEHBIIUTCS HIMPUHA OTACIbHBIX JUPPAKIIMOHHBIX MOJIOC.

27. Ilpu KakoM yCJIOBHH MOKHO HaOIIOAaTh TUPPAKIUIO?

a) JUTHHA BOJTHBI TOPA3/I0 MCHBIIIEC Pa3MEPOB MPEIMETA;

0) ITMHA BOJIHBI paBHA pa3MepaM MpeIMeTa;

B) JIJIMHA BOJIHBI COM3MEPUMA C JINHEHHBIMH pa3MepaMH MpeaMeTa Wi OOJbIIIe UX;

') KICTOYHUK BOJH JIOJIKEH ObITh KOTEPEHTHBIM.

28. MuHuManbHas IIUPUHA IIEIH, TPU KOTOPOW eme OyayT HaOF0IaThCsd MHHHMYMBI
WHTESHCUBHOCTH, paBHA

a) JNTMHE BOJIHBI, 0) ABYM JUIMHAM BOJIHBI;

B) MOJIOBUHE JUIMHBI BOJHBI, T) OJIHO3HAYHOT'O OTBETA JAAaTh HEJb34.

29. Ha miens mupuHONW 3 MKM HOPMAaJIbHO IMajaeT Iuiockas cBeroBas BonHa (A = 0,5 MKm).
Onpenenuts KOJMYECTBO HAOIIOAa€MbIX MAKCUMYMOB MHTEHCUBHOCTH.

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

30. YcnoBue mMakcumyMma Juis audpakiuoHHon perierku umeeT Buf (b - mwpuna menwm, d -

MMOCTOAHHAA pCUICTKH, A- Pa3sHOCTb XO4a queﬁ, A- JJIMHA BOJ'IHLI)

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

B)dsin(p:k/1, r)A:dsingo.

31. B kakux mecTtax sKkpaHa npu qudpakifiy Ha perieTke HaOMoaal0TCI MAKCUMYMBI?

a) MPOTUB MPO3PAYHBIX IIETECH;

0) B TOUKax, TJe COBMAAAIOT (a3bl BOJH, MPHUILEIIINX OT PA3INYHBIX MIENeH PEIICTKH;

B) B TOUKAaX, TJI€ BOJIHBI OT PA3IMYHBIX IIEJIEH UMEIOT PA3HOCTh X0J1a, PaBHYIO IEJIOMY YHUCITY
JUTHH BOJTH;

T') B TOYKaX, TJI€ BOJIHBI OT PAa3JIMYHBIX MIEIEH UMEIOT PA3HOCTh X0/1a, PABHYIO HEYETHOMY YHUCITY
JUTAH TIOJTyBOJTH.

32. Uro Takoe yrioBas nucriepcust TupakiiuoOHHON pereTku?

a) sIBJICHUE Pa3JI0KEHUs 0€JI0T0 CBETa B CIIEKTP;

0) yriaoBoe pacCTOSIHUE MEXAY COCETHUMHU JIMHUSIMU B CIIEKTPE;



B) YIJIOBOE PaCcCTOSIHUE MEXKIY JIMHUSAMH, Pa3INYAIONIMMHCA N0 JJIMHE BOJIHBI HA AX;

I') YIJIIOBOE PACCTOSHUE MEXY JTUHHUSIMHU, PAa3IHUYAIOIMMUCS 110 IJIMHE BOJHBI HA €AUHUILY.

33. YrnoBas aucniepcus 1u(pakMOHHON PEIIeTKH YBEIMUUBACTCS

a) C YBEIMUYCHHEM IOPsI/IKA CIEKTPA; 0) c yBeJIMYEHUEM NIEPHOJA PELIETKH;

B) C YBEJIMUYEHHUEM YKCIIa LIENIeH peIleTKH; T') C YBEJIMYEHUEM JUITMHBI BOJIHBI.

34. Pazpemaromias ciocoOHOCTh AU(PAKIIMOHHON PEIIETKH XapaKTePH3yeT

a) LIMPUHY OTACIBHBIX CHEKTPATbHBIX JINHUH;,

0) 00IIyIO MUPUHY CIIEKTPAa;

B) PacCTOSIHME MEX/Y COCEAHUMU CIIEKTPAJIbHBIMU JINHUSAMU;

I') PACCTOSHUE MEXly COCETHUMM LITPUXAMH PEILETKH.

35. Kak uzmenurcs Bug AupakiiOHHON KapTUHBI, €CJIU MOJIOBUHY AU(PAKIIMOHHON PELIETKH
3aKpbITh HETIPO3PAYHOU IIperpanoi?

a) HE U3MEHUTCS;

0) crieKTpalibHbIe TUHUH CTaHyT 0oJiee Y3KUMU;

B) PacCTOSIHME MEXAY CIEKTPAJIbHBIMU JUHUSIMU YBEIUUUTCS;

I') IPaBUJIBHOI'O OTBETA HET.

36. Kak u3menutcs Bua Mu(PaKIMOHHONW KapTHHBI, €CIIM IIEIH AUGPPAKIIMOHHON PEIICTKH
NEPEKPBITh Yepe3 OHY?

a) He U3MEHUTCH,

0) CIeKTpaJIbHBIC JIMHUHU CTAaHYT O0Jiee Y3KIMH;

B) PacCTOSIHME MEXY CIEKTPaIbHBIMU JIMHUSMH YBETUUUTCS;

I') IPaBUIBHOIO OTBETA HET.

37. Iudpakunonnas pemerka umeeT 200 mrpuxoB Ha 1 MM. KakoB MakCUMalIbHBIN TTOPSIOK
CIIEKTpPa, KOTOPbII MOKHO HAOII0aTh LIETMKOM (BCE CIIEKTPaJIbHbIE INHUU OT KPaCHOH 10 (proIeToBOI)
C MIOMOILBIO 3TOM pEIIEeTKH?

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

38. Mmerotcs nBe audpakimonHsie pemeTky ¢ meprogamu di = 102 mm u dz = 2102 MM 1
obmmm yuciom mtpuxoB N1 = 1000 mu N2 = 2000. BriGepure mnpaBUIbHOE COOTHOILIEHUE HX

paspeiarommnx CIIOCOOHOCTEH U YTJIOBBIX ,Z[I/ICHepCI/Iﬁ

R, > R, R, <R, R, > R, R, <R,
a)Dl > DZ; 6) D, > D2; 5) D, < Dz; ) D, <D,
39. Ha puc. B oAMHaKOBOM MacITabe H300paskeHbl MAaKCUMYMbI HYJIEBOTO
1 AM U TIEpBOrO MOPSAAKOB JIBYX NU(MPAKIMOHHBIX peleTok. BeibepuTte mnpaBuiibHOE
2 el COOTHOIIEHHUE UX Pa3pelIaloInX CIIOCOOHOCTEN U YIIIOBBIX AUCIIEPCHIl
JAVA VAN

m=-1 m=0 m=1



R, >R, R, > R, R, <R, R, <R,

D, > Dz; 6) D, < DZ; B) D, > DZ; ) D, < D,

a)

40. Tlonspu30BaHHBIM HA3bIBAETCS CBET, B KOTOPOM KoOJeOaHHs BEKTOpa HAmpsHKEHHOCTH
AJIEKTPUYECKOTO IOJIS

a) MMPOUCXOJIAT B OJTHOM MJIOCKOCTH; 0) MPOUCXOAT IO OKPYKHOCTH;

B) YIIOPSI0UYEHBI KAKUM-TO 00pa3om; T') IPOUCXOJAT MO ONpPEACICHHOMY 3aKOHY.

41. ITnocKomonapru30BaHHBIM HAa3bIBACTCA CBET, B KOTOPOM KOJICOaHUs BEKTOPA HAPSIKEHHOCTH
AIEKTPUYECKOTO IOJIS

a) MMPOUCXOJIAT B OJTHOM MJIOCKOCTH; 0) MPOUCXOJAT IO OKPYKHOCTH;

B) YIIOPSIOUYEHBI KAKUM-TO 00pa3om; T') IPOUCXOJSAT B OJJHOM HaIPaBIICHUU.

42. CTeneHsplo MoIspU3aliy Ha3bIBACTCS BEJIMUYUHA

I | S I +1

max max ___ min max _ min min

a)P:Imax+|min ; 6)P:Imax+1min; B)p:Imax_Imin-

; F) P = Imax B Imin

43. Kakue 13 HUKENpUBEIEHHBIX YTBEP)K/ICHUHN Bbl CUMTAETE IPABUILHBIMU

a) noJeipusanusda CBETa IPOUCXOIUT IIPH OTPAKCHUN-TIPCIIOMIICHHU M ;

6) noJjsapu3anusda CBETa HPOUCXOOUT IIpU HBOﬁHOM JIYHCIIPCIIOMJICHUU

B) MOJSApU3alMs CBETa IPOUCXOJUT MpPU  JBOMHOM  JIyYEHpPEJIOMJIEHUH, [pPUYEM
MMOJIAPU30BAHHBIM ABJIACTCA TOJIBKO HEOOBIKHOBEHHBIN Iy,

r ) noJjapu3anusda CBETa HPOUCXOAUT IIPU ITPOXOKACHUU €TI0 YCPE3 IOJIAPOU .

44. Cxema npoxoxaeHus yueil B mpusme Hukouns nzo0pakeHa Ha pUCyHKe

a) e-nyy ) )
4» 4>
g o-n>yq

45. CymHocTh 3aKk0Ha Matoca oTpakaroT cienytonie GopmyIsl

a) J = Jo-COS ¢; 6) Jo = J-c0s? @; B) Eo = E-COS o; r) E = Eo-COS? ;

rzae J u E - ~HTeHCUBHOCTD M HAaNPSXKEHHOCTh 3JIEKTPUUECKOT0 MOJIS MOJIIPU30BAHHOIO CBETA HA
BXOJle moiysipusaropa, JO W EO - HHTEHCHBHOCTh UM HAIPSDKEHHOCTh 3JEKTPUYECKOTO OIS
MOJIIPU30BAHHOTO CBETA Ha BBIXOJIE MOJIPU3ATOPA.

46. OT HEKOTOPOTO HCTOYHHKA PACIPOCTPAHSETCS CBETOBOW JIy4, KOTOPBINH HAOIIOIATETh
paccMaTpuBaeT depe3 moisipu3arop. Bpamas monsipuzaTtop HaOMIOAATENh BHIWT, YTO SIPKOCTH CBETa
MEHSIETCS. OT HEKOTOPOI'0 MUHUMAIBHOTO 3HAYEHHS JI0 MAKCHUMAJIBHOTO. DTO O3HAYaeT, YTO CBET OT
MCTOYHHUKA SIBIISIETCS

a) €CTECTBEHHBIM;

0) MOITPU30BAHHBIM;

B) YaCTUYHO HOJISIPU30BaHHbIM;

r )CCTCCTBCHHBIM, HO TIOCJIC NPOXOXKACHUA MOJIAPU3ATOPA CTAHOBUTCA MOJAPU30BAHHBIM



47. Anamu3aTop B JBa pa3a yMEHbIIACT WHTEHCHBHOCTh CBETa IMPOXOMAIIEIO K HEMY OT
noJsipu3aTopa. YTo MeK/Iy TIaBHBIMH IJIOCKOCTSIMHU TIOJISIPU3aTopa U aHAIM3aTopa MPH 5TOM paBeH

a) 1/6; 0) n/4; B) /3; r) /2.

48. Bo CKOJIBKO pa3 ociabiseTcss MHTCHCHBHOCTh CBETA, MPOXOISIIErO Yepe3 JBa HUKOJI,
IUTOCKOCTH TMPOITYCKaHUS KOTOPBIX 00pasytoT yroa 30°, eciid B KaXKI0M M3 HUKOJEH B OTIEIBHOCTH

tepsiercs 20 % MHTEHCUBHOCTH 1a/1al0ILEro Ha HEro cBera’?

a) ~ B 1,2 paza; 0) ~ B 1,5 pasa; B) ~ B 2 paza; r) ~ B 3 pasa.
49. Kakue u3 yTBEpXJECHUH OTHOCHTEIBHO YIJIOB, M300paKEHHBIX Ha
m N\ 205 PUCYHKE BBl CYUTAETE BEPHLIMU
% a) yroi o2 ecth yron bprocrepa, eciu yroa os= 1/2;

Ny %/ 0) yroj o3 €CTh yrojl OTpaKeHUS;

B) YIOJI Ol4 €CTh yTOJ MPETOMIICHHUS;

T') yToJl 0.3 paBeH 7/2, ecu a1 ecTh yroi bprocrepa.

50. Yemy paBeH MoOKas3aTelb IPEIOMIIEHUS CTEKJA, €CJIM NpPU OTPAXEHUM OT HEro CBETa
OTpa)KEHHBIH JTy4 OyIeT MOJIHOCTHIO MOJSPU30BaH MpH yriie nperomieHus 30°7?

a) 1,5; 0) 1,42; B) 1,73; r) 1,606.

51. Yron bproctepa npu majeHuu cBeTa U3 BO3AyXa Ha KPUCTAT KaMEHHOM coiu paBeH 57°.
Onpenenutb CKOPOCTh CBETA B 3TOM KpUCTaILIE.

a) 2,17-10> Mwm/c; 6) 1,94-10> Mm/c; B) 1,73-10°> Mwm/c; r) 1,42:102 Mwm/c.

52. IlpenenbHbI yroa MOJHOTO OTPaKEHUs IIyyKa CBETAa HA TPAHMIIE KUJKOCTh C BO3JAYXOM
paBeH 43°. Onpenenuts yroi bproctepa i nageHus Tyda U3 Bo3AyXa Ha IOBEPXHOCTh ATOM KUJIKOCTH.

a) 43°% 6) 56°% B) 60°; r) 73°.

53. HcnyckarenbHasi CIOCOOHOCTH sIBNsieTCS (DyHKIMEH UIMHBI BOJHBI M TemmepaTypsl. Ha

KakoM rpaduke KpuBasi MU3JIy4€HHs YEPHOTO Tela 1300pakeHa MPaBUIIbHO?
A Ty Ty A

T A T 1,
a) 5) B) 1y

(e o)
[r gl dA,
54. DHepreTuveckas CBETUMOCTh YepHOro teia R = O

rae i - HCIycKaTelbHas CIOCOOHOCTh, Ha Tpaduke (CM.pHC.)

BBIPA)KaeTCsI
a) JJIMHON BOJIHBL, Ha KOTOPYIO TPUXOJUTCS MaKCUMyM
U3JTYYEHHUS;
0) TaHTeHCOM yTJla HAaKJIOHA KacaTelbHOM K KpUBOM M3ITy4YeHHUs B J1I000M ee TOUKe;
B) 3HAYEHUEM 1 IIPU A —> o0;
I') IUIOINAAbIO (PUTYPHI, OTPAaHMYEHHOI OChIO abcuMce U TMHUEH Tpaduka.

55. IMormomarenbpHas CIIOCOOHOCTH TEJA ITO -



a) TyYUCTHIA OTOK, AIAIONINK HA TTIOBEPXHOCTH TeJa B €AUHUILY BPEMEHHU;

0) MOTOK SHEPTUH, MMOTJIOMIEHHBIN MOBEPXHOCTHIO TEIA B €MHUITY BPEMCHH,

B) OTHOILIEHUE TOTJIOMIEHHOTO MOTOKA K Ma/IaloleMy;

') OTHOLIEHHE MaJaloNIero MOTOKa K IJIOIIA U TOBEPXHOCTH TeJa.

56. AOCOJIIOTHO YEPHBIM TEJIOM Ha3bIBAIOT TEJIO, IOIJIOUIATENbHAs CIOCOOHOCTH KOTOPOIO
a) 1715 BCeX JJIMH BOJIH paBHa 0); 0) /U1 BceX JIUTMH BOJH paBHa 1;

B) JJIs1 BUAMMOrO cBeTa paBHa 0; T) JUIS BUIMMOTO CBeTa paBHa 1.

57. Ilpu paBHBIX TeMIEpaTypax CBETUMOCTb CEPOTro Teja

a) 00JbIIIe CBETUMOCTH YEPHOTO TEJIa; 0) MEHBIIIC CBETUMOCTH YEPHOTO TelIa;

B) paBHa CBETUMOCTH YEPHOTO TEJa; T') MEHbBILIE CBETUMOCTH OEJI0TOo Tena.

58. IIpu ogquHaKOBOM APKOCTH TEJ TEMIIEpaTypa CEporo Tena

a) HIDKE TeMIIepaTypbl YePHOTO TeJa; 0) HIDKE TeMITepaTyphl O€JI0TO Tena,

B) paBHa TEMIIEpaType YePHOIo Tela.T) BhIIIE TeMIepaTypbl YEPHOTO Tea.

59. JlnuHa BOJIHBI, HAa KOTOPYIO IPUXOIUTCS MAKCUMYM H3ITy9EHUS YEPHOTO TeJa, YMEHBIIIHIACH

B 2 paza. TemmepaTypa Tena npu 3ToM

a) YMEHBIINUIIACh B 8 pas; 0) yBenuumiach B 8 pas;
B) YBEJIMYMJIACh B 2 pasa; ') yMEHbILNJIACh B 2 pa3a.
Ty, T, Iy, Iy,
60.

PacripeiesieHue SHepIruy B /\TE T T2 T
T 2 T, T,
) 2

CIEKTpE YEepHOro Tela

pu Temmnepatypax T2 > T1 a) 0)
MPaBUIBHO  M300paKEHO B) r)
KpHUBOU

61. Ilpu yBenmnuenuu temneparypsl Tena oT 1000 K 1o 2000 K, ero snepreruyeckas cBETUMOCTh
BO3poOCia

a)B2pa3za; 0)B4pasa; B) B 8 pa3z; r) B 16 pas.

62. Yepnoe teno Harpeau ot 500 K o 2000 K. JlnuHa BOIHBI, COOTBETCTBYIOIIAs MAKCUMYMY

CIIEKTPaJIbHOM MJIOTHOCTH YHEPTETUUECKON CBETUMOCTH

a) yBelIuumiach B 4 pasa; 0) ymeHbIIUIIach B 4 pa3a;
B) HE U3MEHMJIACh; I') yBEJIHYMIIACh B 2 pas.

63. AOCOJIIOTHO YEPHOE TEJIO U CEpOe TEJI0 UMEIOT OJIMHAKOBYIO IPKOCTh. TemmepaTypa Kakoro
TEJa MIPU 3TOM BblIIIE?

a) Temreparypa oOOuX Tel OIMHAKOBA;

0) Temneparypa abCOTIOTHO YEPHOTO TeJia BBILIE;

B) TeMIIEpaTypa CEporo Teja BhIIIE;

') TEMIIEPATYpa U IPKOCTh HE CBSI3aHbI IPYT C JPYTOM.



64. 3akon Kupxroda

a) CBSI3BIBACT M3IIyYaTEIbHYIO CIIOCOOHOCTh C DHEPTETUYECKON CBETUMOCTHIO;

0) MO3BOJIIET ONPEACIUTD U3JIyYaTeIIbHYIO CIIOCOOHOCTh a0COJIFOTHO YEPHOTO TENa;

B) CBSI3BIBACT M3ITyYaTeIIbHBIE CIIOCOOHOCTH C MOTJIONIATEIbHBIME CIOCOOHOCTSIMH TET,

T) ONpeneNseT U3ydaTelIbHYI0 CIHOCOOHOCTh YEPHOTO Tella KaK (PYHKIMIO JUTMHBI BOJH

TEMIIEPATYPBI.

Tunosble 3aJaHUSA JJIS IPAKTHYECKHUX 3aAHATHIA:

Yacts 1

1. Cser majgaer Ha CTEKJIO € MOKa3zareseM npesnomieHus 1.72 noj TakuM yriom, 4To OTPa>KeHUs CBETa

HC IMPOUCXOOHNT. OHpeIleJ'II/ITI) YIroja MEXay HpCIOMIICHHBIM JIY4YOM M HAIIPaBJIICHHUEM IIPEACIBHOIO

IIpCIOMIICHUS.

2. EctecTBeHHBIN Jy4 CBeTa MagaeT Ha IMOBEPXHOCTh CTCKISIHHOM IUIACTHHKH, IOTPYXEHHOW B

Ku1aKocTb. [loka3arens mpeaomieHus crekia paseH 1.5.
3. OTpaxkeHHBI OT MIACTHHKHM JTyd 06pasyet yroa 97° ¢ nanaromum aydom. OnpeneuTh HoKa3aTelb

MIpCIIOMIICHUS ) KUIKOCTH, CCIIU OTpa)KeHHLIﬁ JIy4 OJISIpHU30BaH.

4. Opun nonspouna nponyckaer 30% cBera, eciM Ha HEro MajgaeT ecTecTBeHHbIM cBer. [locie

MIPOXOKICHHS CBETA Yepe3 2 MOoJIAPOnIa MHTEHCUBHOCTD naaaet 10 9%. Haiitu yron mexay ocsimu

IOJIAPOHUOOB.

5. HHOCKOHOHHPI/ISOBEIHHHﬁ CBCT IMaaCT Ha HUKOJIb TaK, YTO YT'OJI MCKAY INIOCKOCTAMMU IOJIApHU3alUN

CBCTAa 1 I'NIaBHOI'0 CCYCHU A HUKOJIS paBCH 600 OHpCI[CJ'H/ITI) TOJIINUHY HUKOJIA, €CJIN MHTCHCUBHOCTD

cBeTa yMmeHbImiach B 6 pas. Koapounuent orpaxenus Ha rpanu npusM p=0.1, kospduuuent

normomienus K=2 ML,

6. HyLIOK C€CTCCTBCHHOTI'O CBCTA MMAAACT HA CUCTEMY U3 4-x HI/IKOJ'ICI\/’I, IIOCKOCTD INPOITYCKAHUA KAXKI0T'O

U3 KOTOpPBIX TIOBEPHYTAa HaA YIOJ 300 OTHOCHUTCJIBHO IIJIOCKOCTHU IMPOIYCKAHUA KaKIAOTO

npeablIyero HuKossi. Kakast yacTe SHEpTUH Maialoiero myyka MpoXOoJUuT Yepe3 TaKyr CUCTEMY?

7. EcrecTBeHHBI CBET NMPOXOAUT 4Yepe3 JaBa HUKos. KakoB yrona Mexay riaBHbIMU CEUEHUSMU

HHKOJ’IGI’I, €CJIM TTOCJIC YAAJICHUS OAHOTO U3 HUX APKOCTH BBIXOAAMICTO ITy4YKa YBCIININIIACH B,I[BOC?

[ToTepu sHEpruu B Kax10M HUKOJIE cocTaBisAoT 10%.

8. Hns cpaBHeHHs SPKOCTH OCBEIICHUsS JBYX TIOBEPXHOCTEH OJIHY W3 HHX pacCMaTpUBAIOT

HEMOCPE/ICTBEHHO, a BTOPYIO — Yepe3 JiBa HUKOJIsS. KakoBO OTHOIIEHHE SIPKOCTEW MOBEPXHOCTEH,

ecii OCBellleHHe 00euX MOBEPXHOCTEH KaKeTcsl OJMHAKOBBIM MPU yIile Mexkmy Hukomsmu 70°7
Kaxxnpiii HuKons noraomaet 10% npoxondieit uepes Hero SHEpPruu.
9. VYron MexIy TNIaBHBIMH TLIOCKOCTSMH TIOJIApH3aTopa U aHamm3atopa paseH 45°. Bo ckombko pas

YMEHBIINTCS HHTEHCUBHOCT CBETA, BEIXOJAIIETO U3 aHATN3aTOPa, €CITH YroJl yBeTHduTh 10 60°?

10. quy paBE€H Yrojl MEKAY TJIaBHBIMH IIJIOCKOCTAMH TIOJAPU3ATOPa W aHAJIMU34TOpad, CCJIA

HHTCHCHUBHOCTL CCTCCTBCHHOI'O CBCT4, IMPOMICAUICTO 4YCpPE3 IMOJApHU3aTOp ©U aHaJIUu3aTop,

yMeHbIuIachk B 4 paza? IloriomenueM npeHeoOpeys.



11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

. Uemy paBeH yroim MexAy TIJaBHbIMHM IUIOCKOCTSIMHM MOJSIpU3aTOpa M aHAIM3aTopa, €CIU
MHTEHCUBHOCTh €CTECTBEHHOIO CBETa, NPOLIEAUIEr0 dYepe3 MOAApU3aTOp U aHAIM3aTop,
yMeHbIInTCA B 6 pa3? [lornomenne ceeta B noJsipu3arope 1 anaiuszatope no 15%.

Yros MexIy MIOCKOCTAMHU MOJApU3alMK ABYX nosspousos 35°. Kak u3MeHUTCS MHTEHCHBHOCTD
IIPOLIE/IIIETO YepPe3 HUX CBETA, €CIU 3TOT YIroJl YBEIUUUTh BIBOE?

[Ipu najgennn ecTeCTBEHHOTO CBETA HA HEKOTOPHIH mosisipu3aTop npoxoauT 30% cBeTOBOIro MOTOKA,
a yepes /1Ba Takux nojspuzaropa — 13.5%. Haiitu yron Mexay IUIOCKOCTSAMH NPOITYCKaHUS 3TUX
HOJISIPU3ATOPOB.

B yacTuuyHO-TIOJIIPU30BAaHHOM CBETE€ aMIUIMTYyAAa CBETOBOI'O BEKTOpPA, COOTBETCTBYIOLIAsS
MaKCHUMaJbHOW WHTEHCUBHOCTH CBEeTa, B N=2 pa3a OOJbIIe aMIUIUTYJbl, COOTBETCTBYIOIIECH
MUHUMaJIbHON MHTEHCUBHOCTU. OTpeAeInTh CTeNEHb Nospu3auu P cera.

Crenenp nossipuzanuu P 4acTUYHO-TIOJIsSIpU30BaHHOro cBera paBHa 0,5. Bo ckonbko pas
OTJIMYAETCS MAaKCHMajbHasi HWHTEHCUBHOCTb CBETa, IPOIYCKAEMOI'0 4Yepe3 aHajau3aTop, OT
MUHUMAaJIbHON?

Ha nyTtu yacTH4YHO-NONSAPU30BAHHOIO CBETa, CTENEHb Mossipu3anuu P kotoporo pasHa 0,6,
[IOCTAaBWJIM AHAJIM3ATOp TaK, 4YTO HHTEHCUBHOCTh CBETa, IPOMIEJIIEr0 4Yepe3 Hero, craja
MaKCHUMaJIbHOU. Bo CKOJIBKO pa3 yMEHBIIUTCS MHTEHCUBHOCTD CBETA, €CJIN MJIOCKOCTD MPOIY CKaHUS
aHaJIM3aTopa MOBEPHYTH Ha yroi o =30°?

Ha Hukosb nagaer ny4ok 4aCTUYHO-NOJIAPU30BAHHOTrO cBeTa. [Ipr HEeKOTOPOM MOJI0KEHUU HUKOJIS
MHTEHCUBHOCTh CBE€Ta, IPOLIENUIEr0 uepe3 Hero, craja MuHUMainbHOM. Korga miockocTsb
NPOITYCKaHUSI HUKOJISL TOBEPHYJIH Ha yroi B =45°, HHTEHCUBHOCTD CBeTa Bo3pocia B K = 1,5 pasa.
Onpenenutsb cTeneHb Noisipuzanuu P cera.

HIuprHa uHTEpHEPEHIIMOHHON MOJIOCHI AX = |mmM. PaccTosHHE OT JIMHHH COCTMHEHHS 3epKai
®penens no ucrounnka I = 10cm, 10 skpanaa = Im. A =4861 A. Haiitu yron Mexay 3epkaiamu
.

B ombite FOHTa paccrosue d mexny mensmu pasHo 0,8 mm. Ha kakom paccrosiauu | ot meneit
CIIe/TyeT PacloiOkKHTh KpaH, 4TOObI mHpHHA b MHTEep(hepeHIIMOHHOM TOIOCKH 0OKa3aiach paBHOM 2
MM?

Ha mputbHyIo wiesky (N = 1.33) mamaer Gemsiit ceer mox yrimom 45°. Tlpu kakoii HauMeHbIeit
TOJILIUHE IJIEHKU OTPaKEHHBIE JTyun OyyT OKpalleHbl B xeaThli uBet (A = 600 um)?

Cser ¢ qmmHo#M BoiHbl A = 6000 A magaer Ha TOHKYIO MBUIbHYIO IUIEHKY IOJA yrjioM ¢. B
OTPaKEHHOM CBET€ Ha IUIEHKE HaOJII0AaloTCs MHTEeppEepeHIIMOHHbIE TON0CH. PaccTosiHue MEXTy
COCEeIHMMHM Tojiocamu paBHO AX. [Toka3aTens npemomieHnss MbUIBHOW IUIEHKH N. BBIYMCINTE yroa
0L MKy TOBEPXHOCTSIMH TJICHKH.

B o4eHb TOHKONM KIMHOBUAHON IUIACTUHKE B OTPAXECHHOM CBETE NPU HOPMAJIbHOM NaJECHUU

Ha0Mr0aI0TCs MHTEP(HEPEHITMOHHBIE TOJI0CHL. PaccTosTHHE MEXTy COCETHUMHU TEMHBIMH TI0JI0CAaMHU



AX = 5 MM. 3Has, 4TO JJIMHAa CBETOBOM BOJIHBI paBHa A = 5800 A, a mokasareib HpeIoMIICHUS
TUTACTUHKY N = 1.5, HAWTH yros oL MeXAy TPaHsSIMU TIACTUHKH.

23. JIunza u3 kpoHa (Ne = 1.50) JIeKUT HA TUTACTHHKE, OJTHA TIOJIOBUHA KOTOPOH CleNIaHa U3 TOTO XKe
KpoHa, a apyras u3 ¢munrta (Ng, = 1.70). IIpocnoiika MeXIy JTMH30M M IJIACTUHKOM 3aroyiHeHa
cepoyriieposioM (N = 1.63). OnucaTte XxapakTep HbIOTOHOBBIX KOJIECI] B OTPAXKEHHOM U MPOXOASIIEM
CBETe.

24. Konbua HeroToHa nosyyaroTcs MEXIy ABYMS IUIOCKOBBITYKJIBIMH JIMH3aMHU, IPUXKATBIMU JAPYT K
Jpyry CBOMMH BBIYKJIBIMH HOBEpPXHOCTAMHU. HaliTu paguyc M-ro TEMHOTO KOJIbLA, €CIIU JUIMHA
CBETOBOI BOJIHBI paBHa A, @ PaJlyChl KpUBU3HBI BBITYKJIBIX MMOBEPXHOCTEH JMH3 paBHBI R1u Re.
Habnronenue BeneTcst B OTpa)KEHHOM CBETE.

25. B ycranoBke 11 HaOmoeHus Kosel HploToHa MIIOCKOBBINYKIast JIMH3a clellaHa MMOABHKHONW U
MOJKET MEepEeMEIIaThCsl B HalpaBJIEHUU, NMEPIEHAUKYISIPHOM K IutacTuHke. Onucarb, 4to OyneT
IIPOUCXOJUTH € KoJibliaMu HploTOHA Npu yaneHuy U npuOIM>KeHUH JTUH3BI.

26. Haiitu paccrostHEe MEX]ly ABaIaThIM M JIBAJIaTh MEPBBIM CBETIBIMU KOJbllaMu HeloTOHA, eciu
paccTosiHuEe MEXAY BTOPBIM M TPETHUM paBHO | MM, a KOJIbI[a HAOIIOJAI0TCS B OTPAKEHHOM CBETE.

27. 30HHas IJIACTUHKA J1aeT U300paKeHNe UCTOUHUKA, YAaJICHHOr0 OT Hee Ha 3 M, Ha PacCTOSIHUU 2 M
OT CBOEH MOBEpXHOCTH. l'7ie momyuutcs H300paKeHHE HCTOYHHUKA, €CIM €ro OTOABUHYTh B
0ECKOHEYHOCTh?

28. Omnpenenuthb hokycHOE paccTossHUE F 30HHOI MITacTUHKY JUTst cBeTa ¢ AnuHoi BostHb 5000 A, ecniu
pazuyc maToro KoJjbla 3TOH IUIAaCTUHKH paBeH 1.5 MM; onpenenuTs pajinyc NepBOro KoJjbla 3TOH
TUTACTHHKH.

29. KakoBa OyZieT HHTEHCHBHOCTB cBeTa | B oKyce 30HHO TIACTHHKH, €CITH 3aKPHITh BCIO TUTACTHHKY,
3a MCKIIIOYCHNEM BEPXHEH MOJOBUHBI MEPBOW 30HBI? MIHTEHCHBHOCTH CBETa 0€3 IIAaCTUHKU paBHA
lo.

30. Jluck M3 cTekJa ¢ mokasaTesaeM MpesoMiIeHHs N (Ul JUIMHBI BOJIHBI A) 3aKpBIBA€T MOJATOPHI 30HbBI
®penenst s Toukn HaOmoaeHus P. Ilpu kakoit tTonmmHe h aucka ocBeleHHOCTh B P Oyner
HauOobIIasA?

31. MC)KI[y TOYCYHBIM MOHOXPOMATUYCCKMM HCTOYHUKOM CBE€Ta U

TOYKOI Ha6J'IIOI[CHI/I$I NEPNCHAUKYIIAPHO COCOUHSAIONIEN WX JHHHUHU

o
SR
G

;%ff;"

MOMEIIEH 3KPaH, COCTOSIIIUMA U3 CEKTOPOB JABYX KPYTrOB (CM. PUCYHOK).

Pannyc omHOro u3 HMX paBeH paauycy 1-i 30HbI OpeHens, apyroro -

panuycy 2-i 30Hb1 @penensi. OnpeneuTb HHTEHCUBHOCTh CBETA B TOUKE
Ha0II0/IeHNs, €ClIU B OTCYTCTBHE SKpaHa oHa paBHa lo.

32. lllens TMOCTOSHHON WIMPWUHBI TPUKPHITA JBYMS IUIOCKOMAPAIJICNBHBIMU  CTEKISHHBIMU
TUTACTUHKAMHM TOJIIIMHBI d ¢ MTOKa3aTeIIMU IPEJIOMIICHUS N1 U N2, TPUMBIKAIOIIUMU APYT K IPYTY.
OpHa nyacTUHKA 3aKPbIBAET NEPBYIO MOJIOBUHY IIEIH, ApyTas — BTOPYIO OJIOBUHY mienu. Ha mensb
HOPMaJbHO TMAJaeT IUIOCKas MOHOXpOMaTrhueckas BoyiHA. IIpm kakoM ycClIoBHHM LEHTpP

muQpakiuoHHON KapTuHbl PpayHrodepa OyaeT TeMHbIM?



35.

36.

33. Ha menp mmpusbl D monokeHa CTEKJISIHHAs MpH3Ma C TOKa3aTelaeM
B MIPEIOMIIEHUS N U IPEJOMIISIONUM YIJIOM o (cM. pucyHok). Ha rpans AB
MPU3MBI HOPMAJIBHO TaJaeT IUIOCKas MOHOXpOMaTHdeckash BojHa. Haiftu

o b HampaBJIeHUsT Ha HYJIEBOM MakKCUMyM W MUHUMYMbl B JU(PpaKIHOHHON

o kaptune Opaynrodepa.

34. Haiitu yrinoBoe pacmpeielieHue WHTCHCHBHOCTH CBETa IIpHU
¢bpaynrodepooit audpaxiuu Ha pererke u3 N 1mesnei u ¢ meproaom d pu yCI0BHH, YTO CBETOBBIC
JIy4Hd TIaJar0T Ha PEeNIeTKYy HOPMaJIbHO, a IIMPHHA MIeJIH paBHa b.

Hudpakamonnas pemerka umeeT 1000 mrpuxoB. CKOJBKO MTPUXOB JIOJDKHA MUMETh DEIIETKa,
YTOOBI YIiI0Bas HIMPUHA TTIABHOTO MAKCUMYMa YMEHbIIIUJIACh B JIBa pa3a?

Ha mudpakunonHyio pemeTky HOpMajbHO IMajaeT IMy4oK cBeTa OT pa3psaHoi TpyOku. Kakosa
N0MmKHA OBITH TIocTOstHHAS 0 TUQpPAKIHOHHOM pemeTky, uTo6sl B Hanpasieun ¢ = 41° copnananu

MaKCUMYMBI JIMHUHK A1= 656.3 uM u A2 = 410.2 am?

37. PaccunTarh ¥ MpOAHATM3UPOBATH TU(PPAKINOHHYIO KAPTHHY TIPU

o —— e —g=g— HOPMaJIbHOM TIJICHUM CBETa Ha MUJIO00Pa3HYI0 pEIIEeTKY (CM.

38.

39.

40.

41.

42.

S e pI/ICYHOK), CICJIIaHHYIK H3 CTCKJIa C IOKa3aTrejieM IIPEJIOMIICHUA N,
& L3

/4 Yncio 3y6bes penrerku pasHo N, a >> h. J[imHA BOJTHBI IaJakOIIETo
é CBETA paBHa A.

IlogcunTaTh MUHUMAJIBHOE YMCIIO INTPUXOB PEIIETKH, KOTOpPAas MOYKET pa3pelIuTb HATPUEBBIN

nyoner (A1 = 5890 A, A2 =5896 A ) B ciekTpe 1epBOro nopsiaka.

O 30pKOCTM XMWIIHBIX MTUIl claraloT jereHasl. OIlleHUTe, Ha OCHOBE AU(PPaKIIMOHHBIX
COOOpaXeHH, CMOXKET JIM Opell, JIETAIOIINA Haja 3eMiieid Ha BbICOTE 1KM, pasrisiieTh MBIIIOHKA
pa3MepoM B 2 CM, WJIM OH CMOXXET TOJIbKO OOHAPYKUTh €ro MpUCYTCTBHE. J(naMmeTp 3pauka riasza
opJia HE MPEBBIIAET HECKOIBKUX MUJUTUMETPOB.

KakoBo nomkHO ObITh QOKyCHOE paccTtosiHue f, oKynsipa MUKpOCKOMa, 4TOObI ObLIA MOJTHOCTHIO

HCIIOJIb30BaHa pas3pcuiaronias CIIOCOOHOCTh, 00BeKkTHBA? YmcinoBas ariepTypa 00BbEKTHBA paBHa

nsino | gokycroe paccrostaue oGbexTHBa f1, JutHHA TyGyca (Tpy6sI MuKpockona) L. muny TyGyca
MOYKHO CUHTATh PABHON PACCTOSHHUIO MEXIY OOBEKTHBOM M IUIOCKOCTBIO MEPBOTO M300paXKEHHUs
(T.€. M300paKeHUs, TABAEMOTO OOBEKTHBOM).

C noMompio 00beKTUBA Tesleckomna ¢ auameTpoM D u poxycHbiM paccrosuueM f mpoussoautcs
¢ortorpadupoBaHye yOalEHHBIX OOBEKTOB HA MENKO3EPHMCTOH MIAaCTMHKE, MOMENIEHHOH B

(doxanbHON MIOCKOCTH 00BbeKTuBa. [lomydyeHHoOe n300pakeHrne paccCMaTpUBAETCSl B MUKPOCKOII C

YUCJIOBOM anepTypou nsino y yBenuyeHueM N. KakuMm yCIOBHSIM JOJIKHBI YJIOBJIETBOPSTH
YHCII0Bas anepTypa M yYBEIMYCHHE MUKPOCKOTIA, YTOOBI MIOJTHOCTHIO MCIIOIB30BATh Pa3peliaronyo
CII0COOHOCTH OOBEKTHBA TEIECKOIA?

[TnacTiHKa KBapiia TOJNMIMHOH B 1 MM, BbIpe3aHHas NEPICHIUKYJISIPHO K OINTHYECKOH OCH,

ImoMemcHa MCEXAY MNapaJuICIbHBIMU HUKOJSAMH. JIJ'[S[ HeKOTOpOﬁ JJIMHBI BOJIHBI BpalIiCHUEC



43.

44,

45.

TUIOCKOCTU Tossipu3anuu paBHo 20°. Tlpu kakoit TommuHe kBapua d CBET JaHHOW JJIMHBI BOJHBI
OyJIeT MOJTHOCTHIO ToTamnieH?
Haiitn 9acToTy COOCTBEHHBIX KOJICOAHWW V MOJIEKYJIbI Opoma, Jaromeid mpu KOMOMHAIIMOHHOM
paccessHum uHUU A = 3131,6 A cryTHUK ¢ JIMHOM BOJIHBI A = 3164,0 A.
HaiiT oTHOlIEHHE MHTEHCUBHOCTEH (PHONETOBBIX U KPACHBIX CIIyTHHUKOB B KOMOMHAIIMIOHHOM
cnektpe paccessaust CCls npu temnepatype 27°C, eciau 4actoThl HOpMaibHbIX KosieOanuit CCly
paBue1 217, 315, 457 u 774 emL.
Jlazep Ha pyOuHE M3Iy4aeT B UMITyJIbCcE HIUTEIbHOCTRIO T = 0,5 Mc sHepruto E = 10 Ik B Buze
MOYTH NapaJIJIeIbHOTO CBETOBOTO ITyuka. Pabovas aimuHa BoaHBI Ja3epa A = 6943 A, mmpuHa JIMHUU
AL = 0,01 A. Onpenenuth MO CHEKTPAIILHOW TUIOTHOCTU H3JIy4aeMON 3Hepruu 3(h(eKTuBHYIO
Temneparypy 75¢ B Ja3€pHOM ITyUKe.

Yactp 2
Onpenenuts yroi IMOJHOW MOJSPU3AIMK, €CIIM CBET MaJaeT U3 BOAbI (MOKa3aTelb MPETOMICHUS
1.33) B crexno (1.6). Kak nmonsipu3oBaH magarouiuiil Jiyd, €Clid B 3TOM CIydae OTPaKeHHBIE JTy4d
OTCYTCTBYIOT?
Onpenenutb CKOPOCTh CBETA B aJIMa3€, €CJIU YroJl MOJHOM MOJISPU3alui CBETa IIPU OTPAKEHUH OT
IIOBEPXHOCTH anMasa paBeH 67°30°.
IIpenenbHBIl Yyron MONHOrO BHYTPEHHErO OTPaKeHHs s HEKOTOpOH skmakoctH paseH 490,
OnpenenuTtsb yrou MOJIHOM MOJSIPU3ALINH.
Jlyy cBera MocCieqOBaTENbHO MPOXOIUT Yepe3 2 HHUKOJIA, IUIOCKOCTU INPOMYCKAHHUS KOTOPBIX
o6pazytoT yron 40°. [TpuruMas, 9To KO GUIMEHT TOTIOMEHHS KaKI0T0 HUKOMA paBeH 0.2, HAlTH,
BO CKOJIBKO pa3 JydY, BBIXOISIIUI K3 BTOPOrO HHUKOJIA, OCIAbJeH MO CPaBHEHHUIO C JIy4oM,
TMaJaoIIMM Ha MEePBbIil HUKOJIb. CBET €CTECTBEHHBIN.
VT0n o MeKTy TNOCKOCTSMH TPOITyCKaHHsI MoIApouoB paBen 60°. EcTecTBeHHEIH CBET, MPOXOS
yepe3 Takylo cuctemy, ocnabnserca B 16 pas. IlpeneOperas motepeil cBeTa mpu OTpakeHHH,
OIpesIeNIUTh K03 (HUIIUEHT MOTJIONIEHHSI CBETa B MOJISPOUIAX.
Bripaszuth pacctosiHue X OT IIEHTpa HHTEP(PEPEHIIMOHHON KApTUHBI 10 M- CBETIIO0M MOJIOCHI B OTIBITE
¢ ounpusmoit @penens. [lokazarens mpenoMIIeHUS TTPU3MBI N, JUTHHA BOJHBI A, TIPEIOMIISIONIUAN
yron o. WuTepdepupyronme nyuyd NajalOT Ha DSKpaH MNPUOIM3UTENBHO TMEPHEHAUKYISPHO.
PaccrosiHue 0T MCTOYHMKA 10 OUIPHU3MBI @ , OT OUIPHU3MBI 10 KpaHa b.
OT nByX KOTE€pPEeHTHBIX MCTOYHHKOB CBETa IMOJy4YeHa CUCTeMa HHTep(EepeHIIMOHHBIX MOJO0C Ha
9KpaHe, y/IaJe€HHOM OT UCTOYHHMKOB Ha paccTOsAHME a = 2 M. Bo CKOJIBKO pa3 U3MEHUTCS HMIMpPUHA
UHTEP(PEPEHIIMOHHBIX TOJIOC, €CIM MEXAY MCTOYHMKAMHU U SKPAaHOM MOMECTHTh COOMPAIOIIYIO
JTUH3Y ¢ POKYyCHBbIM pacctosHueM F = 25cm. PaccmotpeTs ABa ciydasi: 1) paccTosHUE JTUH3bBI OT
MUCTOYHUKOB paBHO 2F = 50 cM; 2) HCTOYHHMKYU HaXOAATCs B (DOKaTbHON MIIOCKOCTH JIMH3BI.
W3 nun3sel ¢ pokycHbIM pacctosiHueM F = 50 cM BbIpe3aHa LeHTpajbHas 4acTh WUpUHBI a. O0e
IIOJIOBUHBI JINH3bI CABUHYTHI 10 CONPUKOCHOBEHMS. 110 0HY CTOpOHY JMH3bI IOMELIEH TOYEUHBII

UCTOYHUK MOHOXpoMmaTuuyeckoro cBeta (A = 6000 A). C mpoTHBOMONIOXHOM CTOPOHBI JHMH3BI



MOMEIIEH 53KpaH, Ha KOTOPOM HAOMIOAAIOTCS MOJIOCH HHTepdepeHimn. PaccrosHue Mexmy

COCEIHMMH CBETIBIMH moocamMu AX = (0.5 MM 1 He H3MEHSISTCS IIPH [IePEMEIICHIH SKPaHa BIOJIb
onTuyeckout ocu. Halitu a.

9. Haiitu ymucno mnonoc uHTepdepeHiuu N, MOIydarOMUXCS C MOMOIIBI0 OUIPHU3MBI, €CIU €€
MOKa3aresab MPEeJIoOMIICHUs N, MPEeTOMISIOMIUNA yroil o, JUIMHA BOJIHBI MCTOYHUKA A. PaccTtosHue
HCTOYHHKA CBETA OT OUIPH3MBI PABHO d, & PACCTOSIHUE OMITPU3MBI OT 3KpaHa paBHO b.

10. UsmensTes nu pa3pemiaroiiasi CriocOOHOCTb U AUCIIEPCUOHHAs 001acTh AUPPAKIIMOHHOM PEIIEeTKH,
€CJIH, 3aKPETHB HEIMOIBIKHO TPYOY, B KOTOPYIO HAOII0Ial0TCS TUPPAKIIMOHHBIC CIIEKTPHI, 3aKPHIThH
yepe3 OJIHY IIeNId PelIeTKr?

11. TloacumTaTh pa3pemIarOIIy0 CIIOCOOHOCTh 3PUTEIIBHOW TPYOBI C AMAMETPOM OOBEKTHBA 5 CM. 2)
[Ipu xakoMm yBenuyeHHH OyAeT MCIOJB30BaHA MOJHAS pa3pelIaromias criocoOHOCTh 3TOM TpyObI?
JuameTtp 3pauka riaza d =5 mm.

12. Ucxoas u3 orpaHUYCHUH, HajJaraeMpiX Tu(pakiuei, BBIYUCIUTh MaKCUMaIbHOE paccrosiue |, Ha
KOTOpPOM YEJIOBEYECKUH TJIa3 MOXKET pa3lM4uTh JBe cBeTsAmmecs (apel aBTomoOmis. Paccrosiaue
Mexay dapamu 120 cm. [nuna BonHbl cBeta A = 550 HM. [Inamertp 3pauka 5 M.

13. Yemy paBHa pa3HOCTb IMOKazareneil mnperomiieHus AN Ui MpaBo- U JEBOMOJSPU30BAHHOTO IO
Kpyry CBeTa AJNUHBI BOJIHBI A = 5893 A B KBapie, €clid M3BECTHO, YTO BpAIlEHUE IUIOCKOCTH
MOJISIpU3allMy B KBapIle JJI 3TOW JIJTMHBI BOJIHBI paBHO 21,7° Ha 1 MM?

14. B o6nactu anomaibpHo# aucnepcuu dv/dA < 0 (V— daszoBas ckopocTh, A — JJIMHA BOJIHBI B CPEIE).
B aT0#i 06acTH BO3MOXKEH Clly4aid, KOTJa IpyImmoBas cKopocth U = V - A dv/dA Oyxer Gosblie
CKOpOCTH cBeTa ¢ B Bakyyme. Kak cormacoBaTh 3TO C BBIBOJIOM TE€OPUU OTHOCHUTEIBHOCTH O

HCEBO3MOXHOCTH CUTHAJIOB, pACIIPOCTPAHAIOIIUXCA CO CKOPOCTHIO OoubIe c?

2. IlpomexyTouHast aTTeCTaAlMSA

Bonpocwl 0111 nosepku 3uanutl npu 0C60eHUU OUCYUNTIUHDL!

1. Kak ¢a3zoBast CKOPOCTb pacipOCTpaHEHUsI CBETOBOM BOJIHBI CBS3aHA C TPYMITOBON?

2. OObBACHUTH uepeliOBaHUE IIBETAa B JMCIIEPCHOHHOM CIIEKTpE, MOJYYEHHOM C IOMOIIbIO
MIPU3MBI.

3. OOBACHUTH BIMSHUE pa3Mepa HCTOYHHUKA CBETA HA BUIHOCTh HHTEPPEPEHIIMOHHON KapTHUHBI.

4. OOBSACHUTH BIMSHHE CTENEHM HEMOHOXPOMAaTHYHOCTH CBeTa HAa  BHJHOCTb
UHTEP(HEPEHIIMOHHON KapTHUHBI.

5. Hamucate ¢opmynsl uis  pacnpeieNeHHss HWHTEHCUBHOCTH CBeTa NpHU Audpaxiuu

Opaynrodepa Ha IPSIMOYTOJIbHOM 1IEIH U aMIUIUTYAHON TU(paKIMOHHON pelIeTKe.



6. Ilepeuncnuth (akToOphl, BIUAIONIME HAa Pa3pelIalONIyl0 CIIOCOOHOCTh IU(PPAKIHUOHHON
PELIETKH.

7. CopmynrpoBaTh OCHOBHYIO HJICIO, JIEXKAILYIO B OCHOBE METOia rojiorpadumu.

8. OOmwMii MpUHIIKIT TISHCTBHS JIa3epa.

9. ChopmynrpoBaTh OCHOBHBIE MOJIOKEHUS SJIEKTPOHHOM TEOPHH JUCIIEPCUU CBETA.

10. ChopmynupoBaTh OCHOBHBIE 3aKOHBI TEIUIOBOTO H3TYUCHHSI.

1. Yem nonsipu30BaHHBINA CBET OTIIMYAETCSA OT €CTECTBEHHOIO?

2. Kak cBsi3aHbI MEX]ly CO00i BEKTOPBI HAIPSKEHHOCTH 3JIEKTPUUECKOTO M MATHUTHOTO TOJIeH
B CBETOBOM BOJIHE C BEKTOpoM YMoBa-IloitHTHHra?

3. Kakue xapakTepuCTUKH CBETOBOM BOJIHBI U3MEHSIOTCS IIPU NIEPEXO/IE€ CBETA U3 OJHOW CPEIbI
B JIpyryto?

4. Kak nojgy4uTh 3JUIMIITUYECKH MOJISPU30BAHHBIN CBET?

5. Uro Takoe korepeHTHbIE BONHBI? [loyeMy nHTEp(hEepeHIIn0 MOKHO HAOII0AAaTh TOJIBKO MPH
IIOCTOSIHHOM pa3zHocTH (pa3?

6. MoxHo 11 HaOIIOAaTh UHTEPPEPEHIIMOHHYIO KapTHHY OT JBYX HE3aBUCHUMBIX UCTOYHHKOB
cBera?

7. Kak MOKHO yJIy4IIUTh Pa3peliarolIyo ClIoCOOHOCTh MU(DPAKIIMOHHON PEIICTKH, TEJIECKOIa,
MUKpockomna?

8. MOXHO 71 C MOMOIUIBIO OJHOTO MOJSIPONAA OTIMYUTH HEMOJSIPU30BAHHBIA CBET OT CBETA,
MOJIIPU30BAHHOTO IO KPYTy?

9. Kak Ha 0CHOBe 3aKOHOB paccesiHusl O0OBbSICHUTh CHHEBY HeOa M KpacHBIH LIBET 3apu?

10. KomOnHamoHHoe paccessHue CBETa U €ro IpakTHUeCKOe IPUMEHEHHE.

3aoauu ons nposepku ymeHul npu 0C80eHUU OUCYUNIUHDL,

Bapuanrl

1. BriBectu popmynsl Openens 1isl ciydas HOpMaJIbHOTO MAJEHUs CBETa Ha TPaHUILy pa3felia
JBYX Cpefl.

2. [omyuuts GopMyi1y, CBA3BIBAIONLYIO TNIOTHOCTh MOTOKA SHEPIHMU U OOBEMHYIO IJIOTHOCTH
SHEPIUH CBETOBBIX BOJIH.

3. Paccuntath MHTEHCUBHOCTBH CBETa, IPOIIEIIIET0 M3 BO3AYyXa B CTEKJIO MPU HOPMAIBHOM
MaJICHUN HA TPAaHHUILY Pa3zesia OTHOCUTEIBHO NHTEHCUBHOCTH MAJAOIIETO ITyYKa.

4. ITonmyunts 3akoH bprocrepa u3 popmyn Openerns.

5. PaccuuraTh mMpuHy MHTEP()EPEHIIMOHHON KapTUHBI B JII000H MHTEp(EPEHIIMOHHON CXeMe,
OCHOBAHHOM Ha METOJI€ /I€JIEHUsI BOJTHOBOTO (DpOHTA.

6. Ilomyuuts ¢opMyny Uisi UHTEHCHUBHOCTH IPH MHOTOJIy4eBoM uHTepdepeHunn oT N
KOT€PEHTHBIX UCTOUYHUKOB.

7. Ilpumenuth MeTon 30H DpeHens st oObsicHeHus nudpakuun DpeHens Ha Kpyriiom

MIpEIATCTBUU.



8. BeiBecT (hOopMyJIbI I OCHOBHBIX CHIEKTPAIbHBIX XapaKTePUCTUK AU(DPAKIIMOHHON PELISTKH.
9. BeiBecTH popmyity I pa3peraronieil cnocoOHOCTH MUKPOCKOTIA.
10. Ha ocHOBe pacuera OCHOBHBIX CIEKTPAJbHBIX XapaKTEPHUCTHUK JOKa3aTh MPEUMYILIECTBA

SIIENIETTAa [0 CPABHEHUIO C OOBIYHOM aMILTUTYJHOW PElIeTKOM.

Bapuanr 2

1. HanpaBneHnus pacipocTpaHEHHs IBYX IUIOCKUX BOJIH OJTHOM U TOH € JUIMHBI A cocraBsior

Ipyr ¢ APYyroM Mallblil yroia ? . Bonubl mamaror Ha 9KpaH, IJIOCKOCTb KOTOPOrO MPHOIU3UTEIHHO

NEepIEeHIUKYIIIpHA K HAIIPaBJICHUIO UX pacrpocTpaneHus. Hamrcas ypaBHeHHs 00enX MJIOCKUX BOJH U

CJIOKHUB TIIOJII OTHUX BOJIH, IIOKA43daTb, YTO PACCTOAHUC AX MCXAy JAByMsA COCCOHHUMU

UHTEeP(EPEHIIMOHHBIMY [10JIOCAMHU HA SKPAHE OIPEEIIAeTCs BEIPAXKEHUEM Ax= 2/ .

2. OueHMTh JOIYCTUMYIO BEIMYMHY IpejoMystomiero yria Ounpusmel PpeHens B
UHTEPPEPEHIIMOHHON CXeMe 10 METOY JEJICHHUS BOIIHOBOTO (pOHTA.

3. Ilepeunciuth 1 000CHOBATH BCE CIIOCOOBI NpeBpallieHus konel HplotoHa B MHBEpCHbIE?

4. Bpluncauth paauyc M-ii 30Hbl PpeHens, eciid pacCTOSHUE OT HCTOYHUKA JIO 30HHOU
IUIACTHHKU PaBHO @, & PAacCTOSIHUE OT IUIACTUHKHU JIO0 MecTa HaONIoJeHus paBHO D. J[nuHa BOJHBI A.
Boraucnute paguyc m-it 301 @peHens npu yCIOBUM, YTO HA 30HHYIO IUIACTMHKY MaJaeT IUIOCKas
BOJIHA.

5. Kak OTIMYuTh 4aCTUYHO-TIOISIPU30BAHHBIN CBET OT JUIMIITHYECKU-TIOSIPU30BAaHHOTO CBETa?
HapucoBatb 1 00BACHUTH CXEMY.

6. ChenaTb OIICHOYHBIM pacyeT, MOKAa3bIBAIOIIMKA, YTO B ONTHUYECKOM MHKPOCKOIE HENb3s
pPaccMOTpPETh MOJIEKYJIbI?

7. OLeHHUTH pa3peIaoIIyI0 CIIOCOOHOCTh YEJIOBEUECKOTO Ii1asa.

8. Onucarb OCHOBHOM MPUHIUI 1eHCTBUS UHTEP(HEPEHIIMOHHBIX CBETO(DUIBTPOB.

9. Kak OoTIMYMTh MJIACTMHKY KBapla, BBHIPE3aHHYIO MEPHEHAUKYJISIPHO K OCH, OT IUIACTHHKH
KBaplia, BEIPE3aHHOHN MapajljieIbHO OCH, UMEs B CBOEM PACIIOPSKEHUU JIBa HUKOJIS M HICTOYHHUK O€0ro
ceta?

10. Onpenenute Temnepatypy I ConHia, NpUHMMAsl €ro 3a aOCOJIIOTHO YEPHOE TEJO, €CIU

U3BECTHO, YTO MAaKCUMYM MHTEHCHUBHOCTH criekTpa CoJHIIa JIeKUT B 3e1eHoi obnactu (A = 500 HM).

B teuenue cemectpa 1Ba pasza (Ha MOIYJbHBIX HEETSAX) HEOOXOIUMO:

1) cpmate mpemnojaBaTeNi0 PEHICHHS JOMAIIHHMX 3ajad, MOJYYeHHBIX W3 yKa3aHHBIX COOPHHKOB
3azad,

2) OTBETUTh Ha TEOPETUYECKHE BOMPOCHL. [IpuMepsl BOMPOCOB:

1. CdopmynupoBaTh OCHOBHBIE 3aKOHBI T€OMETPUUECKON ONTHKH.

2. B deM 3akirodaeTcs SBJICHHE MTOJIHOTO BHYTPEHHETO OTPAYKEHUS?

3. 3ammcaTh cucTeMy ypaBHeHUI MakcBea.
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21.
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23.
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27.

Hamncarb OCHOBHBIE COOTHOIIEHMS MEXKAY BEKTOpaMU  HANPSDKEHHOCTEM  IUIOCKOM
JIEKTPOMAarHUTHOM BOJIHBI M BOJTHOBBIM BEKTOPOM.

Hanucate ypaBHEHHE IJIOCKOW MOHOXPOMATHYECKOW BOJIHBI, KOTOpas pacnpoCTpaHAETCS B
HaIIPABJICHUH, OIIPENEISIEMOM BOJIHOBBIM BEKTOPOM.

KakoBa cBs13b MEXy a0CONIOTHBIMU 3HAYEHUSIMU BEKTOPOB HAIPSHKEHHOCTEH 3IIEKTPUYECKOTO
Y MarHUTHOTO TIOJIEH B INIOCKOM BOJIHE.

Kakoit ¢wu3mueckuii cmpica TmokazaTenst mperomieHuss cpeapl? Kak oH cBa3aH ¢
JOUDJIEKTPUYECKON U MATHUTHOW ITPOHULIAEMOCTAMHA?

Hammcare  rpaHuusble  yCIIOBHA Ul TAHTCHOMAIBHBIX  COCTaBISAIOIIMX  BEKTOPOB
HaIIPSKEHHOCTEH 3JIEKTPUYECKOI0 U MArHUTHOT'O IIOJIEH.

[Tosy4nTh aMIIIUTYJHBIE COOTHOIIEHUS IIPY HOPMAJIBLHOM I1aJIEHUU DJIEKTPOMATrHUTHON BOJIHBI
Ha TpaHUILy pas3zeiia IByX IUAIEKTPUKOB.

Hanmcats BeipakeHue aiist BekTopa Y MoBa-IIoWHTHHTa 1 TOSICHUTH €r0 (PU3NYECKUNA CMBICIT.
Jlatb onpenieneHre MHTEHCUBHOCTH cBeTa. Kak MHTEHCHBHOCTh CBSI3aHa C aMILJIUTYI0M BOJIHbI?
Kak cBszanbl Mexnay coboi ¢asoBas u rpynmnoBasi ckopocTu? IlosicHUTB cMbICT BBEICHHUS
IPyIIIOBON CKOPOCTH.

Hanucats popmyiel @peHens a1 aMIUIUTY T OTPAXKEHHOT'O CBETa.

[IpoananusupoBarh (a3oBble COOTHOLICHUS JJi OTPAKEHHOTO U MPEIOMJICHHOIO CBETa Ha
ocHoBe (hopmyn Dpenens.

Hate omnpeaeneHus Kod3(G(GUIMEHTOB OTpaXXeHHUs M IpollyckaHus cBera. llomyduTs ux
BBIPAKEHMS JUUIS CIlydasi HOPMAJIbHOTO NAJEHUS JIEKTPOMAarHUTHOM BOJIHBI HA TPAHUILY pa3zelia
JBYX TUIJIEKTPUKOB.

Yo Takoe KOre€peHTHOCTH BOJIH?

B gem 3akitovaercs siBieHue HHTEP(HEPEHIIUN CBETOBBIX JTyden?

Yro Takoe Bpems KorepeHTHocTH? Kak [IMHA KOTEPEHTHOCTH CBfA3aHa CO BPEMEHEM
KOT'€peHTHOCTHU?

Uro Takoe onTHYecKas JUIMHA yTH?

Kakomy ycroButo JOKHA yIOBIETBOPATH PA3HOCTh X0/1a MEX/ly HHTEpHEpUPYIOIIUMU TydaMu
111 HaOJIIO/IEHUS B 3aJJaHHOM TOUYKe MakCUMyMa (MUHMMYyMa) HHTEHCUBHOCTH?

Onummure cXeMbl JUIs peanu3alui UHTepQEpEeHLIUU B ONTHKE.

B kakom cnyuae B pesynbrare MHTEp(EepeHIMN Ha dKpaHe oOpa3zyloTCs MOJOCHI, a B KaKOH
KoJb1a?

Yro Takoe 1mosIochl paBHOM TOJIIIMHBI M PaBHOT'O HAaKJIOHA?

[Touemy nentp xosnen HpioToHa, HabMI01a€MBIX B OTPa’KEHHOM CBETE, TEMHBIN ?
Chopmynupyitte npuniun ['toiirenca-®Openens.

Uro HazbiBaercs audpaxiueit @penens u nudppaxkuuein Gpaynrodepa?

KakoBa uHTeHCcUBHOCTH cBeTa | B (hoKyce 30HHOM IUIACTHUHKH, €CJIM 3aKPBIThI BCE 30HBI, KPOME

nepBoii? THTEHCHBHOCTD cBeTa 03 I1acTUHKHU paBHa lo.
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[Tonmyunts ypaBHEeHHE AU(PPAKITUOHHON PELIETKH.

Kak wm3menutcss audpakinvoHHas KapTHHA OT AU(PPAKIMOHHOW PEIIeTKH, €CIH €€ MIeNn
MEPEKPBITh Yepe3 OHY?

Uro Takoe (azoBasi u aMIUIUTyAHAS TU(PAKIIMOHHBIE PEIIETKH?

UYro Takoe cuHycouIabHas Au(pakMOHHAas pemeTka?

Yro Takoe pazpenarnas CrioCOOHOCTh ONTUYECKUX MPUOOPOB?

ChopmynupoBate kputepuit Panes s paspemaromeid  criocoOHOCTH  IU(paKIIMOHHON
pELIeTKN.

O1eHUTh pa3penarolyo ClIoCOOHOCTh YeTOBEYECKOTO TI1a3a.

Kak ynydmmrs pa3pemaroniyto criocOOHOCTh MUKpOCcKoma?

HazBarb oCHOBHbBIE XapaKTEPUCTUKH CIIEKTPAIBbHBIX TPHUOOPOB.

Kak oTiinunTh CBET ¢ KpyroBOW MOJISIpU3alUel OT HETIOJISPU30BAHHOTO CBETA?

Kak oTuunTh 4acTUYHO-TIOISPU30BAHHBIN CBET, OT CBETA C JUIMIITUYECKON Mosipu3anuei?
Yro takoe (a3oBbie IUIACTHHKH A/2 1 AJ4?

B uem s3kcniepuMeHTabHAs TPYJHOCTh U3YUYE€HUS aHOMAJIBHOM fucnepcun?

UYro Takoe onTHYecKas aKTUBHOCTh?

Kakum o0Opa3zom yron moBopoTa IUIOCKOCTH mojsipuzanmu B dddekre Dapanes 3aBUCUT OT
BEJIMYMHBI BHEITHETO MAarHUTHOTO MOJIs17

MoskeT nmokazaresb IpeIOMJICHHS ObITh MEHbIIIE SUHUIIBI?

Kak cBsi3aHbI Mex Ty cO00i MMOTIOImAaTeIbHAS U N3Ty4aTelbHasi CIIOCOOHOCTH Tena?

[Momyuuts popmyny cmemenust Buna u3 ¢popmysst [1nanka.



