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|. Heau u 3212494 TUCHUIJIMHBI (MOZYJIs1)

[Iporpamma pa3paboTaHa B COOTBETCTBHU C OCHOBHOM oOpasoBarenbHOl mnporpammont ®I'OC mo
nanpasienuto 03.03.03 Pagmodusuka u nmpenHazHadeHa st odecriedeHus: kypca «KomnebGanus u
BOJIHBI. ONITHKA, U3y4aeMOro CTY/IEHTaMHU B T€UEHUE YETBEPTOrO CEMECTpa.

Jucuuminna «Kojebanuss U BoaHbL. ONTHKA» SBISETCS pa3lIeloM Kypca oOIien
(bu3KKH, U SBJISETCS OJHOW U3 OCHOBHBIX B OOIIEH CHCTEME COBPEMEHHOM MOJAroTOBKU OakajiaBpoOB
no HanpasneHuto 03.03.03 Pagmodwmsuka. JucuuiminHa W3ydaeTcs Ha BTOPOM Kypce H ee
IJIaBHOI LeJIbI0 SBIISETCS CO3JaHHe (PyHIaMEHTaTbHOM 0a3bl 3HAHUU O MPUPOJIE ONTHYECKOTO
W3JIy4YCHHS] U €ro B3aUMOJCHCTBUU C BELIECTBOM, HAa OCHOBE KOTOPOW B JAJIbHEWILIEM MOKHO
pa3BuBarth Oosiee yriayOiIeHHOE U JETATM3UPOBAHHOE U3YUYEHHUE TAHHOTO pa3jiena (U3UKHU B paMKax
[IUKJIA KyPCOB 10 TEOPETHUECKON (PU3UKE U CHECIIHATTU3UPOBAHHBIX KYPCOB.

B cBs13u ¢ 3TuM dopMUpYIOTCS OCHOBHBIE 33/1a4U Kypca.

IlepBass 13 HUX 3aKJIIOYAETCS B  MHUPOBO33PEHYECKOM H  METOJI0JIOTHYECKOM
HampaBlieHHOCTH Kypca. Heobxonumo chopMupoBath y CTYACHTOB €AMHYIO, CTPOHHYIO, IOTUYECKU
HEMPOTUBOPCUNBYIO (U3MUECKYIO KApTHUHY MPUPOABI ONTHUSCKUX siBIeHW. Co3maHue Takon
KapTUHBI POUCXOJIUT MOITAMHO, ITyTeM 0000IIEHUS SKCIIEPUMEHTAIBHBIX JAHHBIX U HA UX OCHOBE
MIPOU3BOJUTCS TIOCTPOCHUE MOJENEH HaOM0aeMbIX SIBIICHUH, CO CTPOrUM 00OCHOBaHHUEM
MpUOIIKEHUH U paMOK, B KOTOPBIX 9TU MOJIENH JEHCTBYIOT.

Bo - BTOpBIX, B paMKax €IMHOTO MOJX0JIa HEOOXOIUMO PACCMOTPETh OCHOBHBIC SIBIICHUS
ONTHUKH, BBIBECTH OCHOBHBIC 3aKOHBI M TONYYUTh HMX BBIPAKEHHWE B BUJE MaTEMaTHUYECKHX
ypaBHeHUH. [Ipyu 3TOM HENb3sl OTPaHUYUBATHCS YUCTO MOHATUMHBIMU MOHATUSIMH, a HEOOXOIUMO
HAy4YUTh CTYACHTOB KOJMYECTBEHHO pEIIaTh KOHKPETHbIE 3a/Jadydl B paMKaxX MPUHATHIX
IpUOIMKESHUH.

B Tperbux, HEOOXOAMMO HAy4uTh CTYJIEHTOB OCHOBaM IIOCTAHOBKHM U TPOBEICHUS
(U3HYECKOTO AIKCIIEPUMEHTA 0 ONTHKE C IMOCICAYIOIIMM aHAJIU30M U OICHKOW TMOJYyYCHHBIX
pE3yIbTaTOB.

1. Mecto nucuumiaunsl (MmoayJsi) B ctpykrype OIIOIT BO

Jucnumuaa "Konebanus v BorHBI. OnTHKA" OTHOCUTCS K 00s3aTEILHON YacTH
MIPOTPaMMBbI U SBIISIETCS OJTHUM U3 OCHOBHBIX B COBPEMEHHOM MOATOTOBKE OaKaiaBpoB MO
HanpasiieHuto «Pannodpuzukay

J1is u3ydeHust JaHHOW yueOHOU AUCIUILTUHBI HEOOXOJMMbI 3HAHHUS, YMEHUS U HABBIKH,

dhopMupyeMbIe MPEIIECTBYIOIUMHU TUCITUATIITHHAMU :
DJIEKTPUUYECTBO U MArHETU3M.
MaremaTuyecKkuii aHaIn3.
JuddepeHunanbHble ypaBHEHHS
TeopeTnueckas MEXaHHUKA.
DNeKTpoAMHAMUKA.
Teopust BEpOATHOCTEN U MaTeMAaTUYECKasi CTATUCTUKA
Teopus konebanumii

[Tepedyenr mocienyrONUX y4eOHBIX IUCHIUIUINH, JJISI KOTOPBIX HEOOXOIWMBI 3HAHWS,
YMEHHUS U HABBIKH, GOPMUpPYEMbIC JTAaHHON y4eOHON UCIUTLTUHOMN:
ATomHas U siepHas GU3MKa,
TepMoanHaMuka U cTaTUCTUUYECKas (PU3HKA,
KBanToBas MexaHuka.
Teopus un 06paboTka nHpopmanuu
MeTtop1 00pabOTKH CUTHATIOB
N3nydyenue u pacnpocTpaHeHre paguoBOJIH
PacnipocTpanenue 31eKTpOMarHUTHBIX BOJIH
BonokoHHO-ONITUYECKHUE TUHUU CBSI3U

NogakrowhE

ONoa~wNE
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I1l. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS JUCHUITJINHBI
[Tpouiecc ocBoeHust auctUIUIUHBI « Konebanust u BoiaHBL. ONTHKA» HAlpaBieH Ha (JOPMHUPOBAHHE
komnereHui, B coorBeTctBuu ¢ @I'OC BO u OIl BO no gaHHOMYy HaIlpaBJICHUIO MOJATOTOBKH
(cermmanpHocTH)  «03.03.03  Pagmodusuka» mnpoduns Paguodusuka:  paamosineKTPOHHBIC
YCTpOWCTBa, 00pabOTKa CUTHAIOB M aBTOMATH3AIUs TIO3BOJISIET CTYICHTY MPUOOPECTH CIICTYIOITHE

KOMIICTCHIIUU.

e CnocobeH MpUMEHATL 0a30BbI€ 3HAHKS B 001aCTH (DU3UKU U PAIUOPHU3UKH U UCIIOIL30BAThH
uxX B Mpo(GecCHOHATBHON JeATENbHOCTH, B TOM uYHcile B cdepe Neaaroruyeckoi
nesrensroctu (OINK-1) ;

e CrocobeH MPOBOAMTH SKCIIEPUMEHTAIBHBIE H TEOPETHUECKUE HAYUYHBIC HCCIICAOBAHUS

00BEKTOB, CHCTEM M IIPOIECCOB, 00pabaThIBaTh M MPEACTABIATH IKCIIEPUMEHTAIbHBIC
nannbeie (OITK-2).

IlepedyeHb mIaHMpPyeMbIX Pe3yJbTATOB 00YUYEeHHUS MO0 JUCUMUILIMHE (MOTYJII0), COOTHECEHHBIX €
HHAUKATOPAMM JO0CTHKEHUSI KOMIIeTeHIN

KoMmnerenuus HNuauxaropsl Pe3yabTaThl 00yyeHus
KOMIIeTeHIN
OIlIK-1 OIIK-1.1. ITpumenser 3naer: (GyHIaMeHTaJIbHbIE IOHATHS,
0a30Bble 3HaHUS B 00J1ACTH | 3aKOHBI U TEOPUU KJIACCUUECKOM U COBPEMEHHON
¢bu3nKu 1 paanoPpu3NKH OINTHUKH, KOJIEOATEIbHBIX U BOJIHOBBIX IIPOLIECCOB
JUIsl pELIeHUs] Hay4HO- YMeeT oHMMATh, U3J1araTh U KPUTUYECKH
MCCIIEIOBATENIbCKUX 33J]ad | aHAIM3HPOBATh 0A30BYIO0 00MIEPU3NIECKYIO
uHGOpMaLKIO B 00JIaCTH ONTUYECKHX SIBICHUH,
OIIK-1.2. [Tpumenser M0JIb30BaThCSI OCHOBHBIMU MOHATUSIMH U
0a30BbIe 3HAHUS B 00JACTH | MOJEIISIMH ONITHKY,
(usuku u paguoGusuKu Baajeer meTonaMu 00pabOTKM U aHAIIM32
AJLL pCIICHMA ITPUKIIAAHBIX SKCIIEPUMEHTAIBHON U TEOPETUUYECKON
3aj1a4 IpOGECCHOHATBHOM | nH(OpMAaIK B 06J1aCTH KOJIeOaTeIbHBIX
ACATCIBHOCTH MPOIECCOB U ONTHUKH, MPUMEHSET UX B
POoECCHOHAIBHON IS TEIHbHOCTH
OIIK-2 OIlK-2.1 3HaeT: IKCIIEPUMEHTAJIbHBIE U TEOPETUUECKUE
ITpoBoauT METO/IbI UCCIIEAOBAHNS B 001aCTH COBpeMeHHOﬁ
IKCTIICPUMCHTAILHBIC OIITHUKHU M BOJITHOBBIX ITPOIICCCOB.
HayqHBIC HCCIIC0OBAHMIA YMeer: npUMEHSTH (yHIaMEHTAIbHEIE
pannopu3nuecKux
3aKOHBI ONTUKU K PELMICHUIO TEOPETUUECKUX
00BEKTOB, CHCTEM U
MpOTIECCOB 1 DKCTIIEPUMEHTATILHBIX paIu0(DU3NIECKUX
OIIK-2.2 3aj1a4, paboTaTh Ha COBPEMEHHOM

[IpoBoauT TeopeTuveckue
Hay‘IHI)IC HUCCIICOOBAHUS
paanopu3nIECKuX
00BEKTOB, CUCTEM U
MIPOIIECCOB

ONTUYECKOM 000pYZAOBaHUH,
aHAJIM3UPOBATH MOJYYCHHBIC PE3yJIbTATHI.
Buaageer: TeXHUKOM MOCTAaHOBKHU
(bu3nYeCcKOro SKCIEPUMEHTA,
MOJICTTUPOBAHUS, TEOPETUUECKOTO U
AKCTIEPUMEHTAIILHOTO UCCIICTOBAHMS
ONTUYECKUX SIBJICHUM, TEXHUKOU
CIEKTPOCKOTTMYECKUX U3MEPEHUN U
00pabOTKM SKCIIEPUMEHTAILHBIX JaHHBIX..




IV. Conepxxanue H CTPYKTYpa JMCHUILIHHBI (MOXYJIST)

O0beM JUCHHUILIMHBI COCTABJIAET 5 3a4eTHBIX enunnl, 180 uyacos,

B ToM unciae 0,47 3a4eTHBIX eIUHHI, 17 YacoB Ha IK3aMeH

N3 aux 40 yacoB — mpakTUyeckas MoJAroToBKa

Konrakrnas pabora 133 uac

3aHATHS IPOBOJAATCS TOJIBKO B OYHOU (hopmMe 00ydeHHS C MPUMEHEHHEM JTUCTAHIIMOHHOT'O KOHTPOJISI CAMOCTOSITEIbHOM pabOTHI CTYICHTOB Yepe3
OUOC dakynpTeTa. DNEKTPOHHON U TUCTAHIIUOHHON (OPM 00yUEHUs HE TPEeyCMaTPUBACTCS
®opMa NPOMEKYTOUYHOM ATTECTANUN . IK3AMEH

41 Conepmanne AUCHUIIJIMHBI, CTPYKTYPHPOBAHHOC IO TEMaM, ¢ YKa3aHUEM BU10B y‘—lEﬁHbIX 3aHATHI 1 OTBECACHHOI'0 HA HUX KOJIN4YEeCTBA
AKAACMHUICCKHUX JaCcoB

Ne Paznes nucoumiInHbI/ TEMA < dopMa TeKyLIero
n/H E Buner yaeOHOI paboThI, KOHTPOJIfA
5 BKJIIOYAsi CAMOCTOSITEIbHYIO0 Pa00Ty 00yJaromuXxcs , | ycneBaeMocTu/
% MIPAKTUYECKYIO TTOTOTOBKY M TPYTIOEMKOCTh ®opma
= (B yacax) NPOMEKYTOYHOM
= arTrecTanuu
§ = (mo cemecTpam)
z KonTakTHas paboTa mpermoaaBareds ¢ =
. > é 00yJaroIUMHUCS 5 =
S | &% T
E- ? : E Jlexuusi | Npakruueckne | Koncyabranus e g
3 o = = /nabopaTopHbI g
E § : l% e 3aHATHS c%
O A = Q @)
1 2 3 4 5 6 7 8 9 10
BBenenue. OcHOBHBIE ITanbl Pa3BUTHUS 4 2,1 2 0,1
ONTHKH
1. OCHOBBI YJIEKTPOMATHUTHOI TeOpUHU 4 10,1 4 4/0 0,1 2 3amanue
cBeTa CrnekTpanbpHOe
pasioxeHue
2. N3ayyenne cBeTOBBIX BOJIH 4 121 |4 6 2/2 0,1 2 B/13 TemnoBoe
M3ITydeHue
OTuyer no




1a60paTOPHBIM
pabotam
3. HNurepdepenuns cBera 4 32,1 |8 6 10/10 0,1 6 B3
Otyer no
1a60paTOPHBIM
pabotam
4. | Iudpakuusi cBeTa 4 30,1 |8 8 8/8 0,1 6 B3
Otuer no
1a60paTOPHBIM
pabotam
5. | Hoasipuzauus cBeta. @opmyibiPpenelisi. 4 16,1 |8 2 4/8 0,1 2 B3
[Moasipu3anus oTpa;KeHHOH U Otyer o
NpeJoMJIeHHOH BOJIH. 1a00paTOPHBIM
paboram
6. | B3ammoaeiicTBHe H3JIy4YeHHs C BelIeCTBOM, | 4 30,2 |8 12 4/8 0,2 6 BJ13
pacnpocTpaHeHHe CBeTa B cpeaax Otuer o
1a00paTOPHBIM
pabotam
7. | OcHOBBI reoMeTpHYECKON ONTHKH. 4 141 | 4 0 6/4 0,1 4 B3
Otuer no
1a00paTOPHBIM
pabotam
8. | OcHoBHbIe ¢(oTOMEeTPpHYECKHE BeJIWYHHBI, | 4 4,1 2/0 0,1 2 b3
CIoco0bI MX H3MEpPEeHHsl.
Ix3amen+ KO (KoHTPoJIB) 4 27
KCP 4 2
Bcero 180 | (40) |40 40/40 1 30*

*IIpakmuyeckas noo02omoeKa OcCywecmeusemcs 6 npoyecce 6bINOJIHeHUs pabom 1abopamopHo20 NPAKMUKYMA C UCNONb308AHUEM ONMUYECKO20
0bopydosanus, a makxdice 8 xooe 00630puvix 3auamuil 8 nrabopamopusx CO PAH u HUHUII® UT'Y. Konmpons 3a 8binoineHeM camocmosmenvHol pabomol
ocywecmensaemcs 8 guoe nposepku boabuux oomauwnux 3aoanuti (B/13) no xascooii meme

*BRJIIOYAS PAKTHYECKYIO MOATOTOBKY

4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEIbHOM PaGoThl 00YYAOIIMXCS MO AUCHHUIIUHE



CamocrosiTenpHas paboTa 00yJaronuxcs VuebHo-
METOINYECKOE
OueHouHoe
Cewmectp HazBanue pa3znena, TeMbl B 4 a6 Cpoku | TpyI0eMKoCTb . obecrieyeHne
UA CaMOCTOATCIPHON PAOOTEL | oy ierng (uac.) PCACTEO CaMOCTOATENIBHOU
paboTHI
Beenenue. OCHOBHBIC ITaNbl PA3BUTHS | Henens 3anauu u 5
4 A P CocraButh TabuIly Acit . [5]
ONTHKH 3aHHSATUN YIPaKHEHUS
4 1.  OcHOBBI 3JIeKTPOMATrHUTHOM TeOPUH [Tocne 2 3anaum s [2]
CBeTa 3aBepILCH CaMOCTOSITEIIbHO
b/13 Pemenue 3amay ajis o
. Usl JIKIHHA r'O peleHus
CaMOCTOSITENIbHOM pa0oThI i1l
o nocJie . 1
u?2
JTAaHHBIM
pazaenam
4 2. HN3ayueHue CBETOBBIX BOJH [Tocne 2 3amaun st [2]
3aBepILCH CaMOCTOSITEIIbHO
CamocTosTenbHas TOMAaIIHS .
Usl JICKIHA TO peleHus
pabora o Teme «TermoBoe
o 1ocJie TJ1.2
U3ITy4YEHUE»
JTAaHHBIM
pazaenam
4 3. Hurepdepennus cBera 6 3amaun s [2,3]
b/13 UnTepdepenuus cera [Tocne CaMOCTOSTENIEHO
3aBepILEH ro peneHus
[ToaroroBka K BHITIOJHEHUIO | JIEKIIUMA roce 1.3
nmabopaTopHbBIX paboT, no KonTponbubie
CaMOCTOSITEJIbHOE BHITIOJIHEHHE | JTAHHBIM BOIIPOCHI U
AKCIIEPUMEHTA paznenam 3aaHusl A7 L.
4 4.  JImdppakuus cBeTa Mocne 6 3amaun s [2,3]
BJ13 Iudpaxius cBeta SABEDIICH CaMOCTOSTEIIbHO
[ToaroToBka K BBITOIHEHUIO pruet ro peuieHus
Ul JeKIUi
1a00paTOPHBIX PadoT, o nocne ri1.4
CaMOCTOSITEJIbHOE BBITIOJIHEHUE AHHBIM KonTponbHbie
IKCIIEPUMEHTA BOIIPOCHI U
pazaenam

3aaHus JJIA JI.p




CamocrosiTenpHas paboTa 00yJaronuxcs VuebHo-
METOANYECKOE
OuenouHoe
Cemectp Ha3zBanue pa3zzaena, TeMbl B 5 046 Cpoku | TpynoemMKocTs cpe obecrieyeHne
UA CaMOCTOATCIPHON PAOOTEL | oy ierng (uac.) PCACTEO CaMOCTOATENIBHOU
paboTHI
4 5. Toasipu3amusi ceeTa. PopmyJibl [Mocne 2 [6,3]
Jlomalnraee 3agaHue 3agaun u
®penens. Hoaspuszanus 3aBEpIICH
N . [ToaroroBka K BBIITOJHEHUIO . yIpaKHEHUS
O0TpAaKeHHOW U NMPeJIOMJIEHHOI BOJIH. Usl JICKIHA
1a00paToOpHBIX padoT, o KonrponsHbie
CaMOCTOSITENIbHOE BBITIOJIHEHUE BOIPOCHI U
JTAaHHBIM
HKCIIEPUMEHTA 3aaHus IS JL.p
pazaenam
4 6. B3aumoaeiicTBHe H3JIyYeHHUsI C IMocne 6 [6,3]
JlomarniHee 3aj1aHue 3agaun u
BelleCTBOM, PACIIPOCTPAHEHHE CBETA 3aBepIIeH
[ToaroroBka K BBITOJIHEHUIO . yIpaXHEHUS
B cpeaax Usl JICKIHA
1a00paTOpHBIX PadoT, o KonrtponsHbie
CaMOCTOSITENIbHOE BBITIOJIHEHUE BOMPOCHI U
JTAaHHBIM
HKCIIEPUMEHTA 3aaHus JUIS JLD
pazaenam
4 7.  OCHOBBI reOMETPHYECKOI ONTHKH. IMocne 4 [6]
3aBepILCH Ha6op 3amanuit
vl JICKLIUN T
Bb/13 'eomeTrpuueckas onTuka 1 8
o CaMOCTOSITEITEHO
JTAaHHBIM i1 paboThI
pazzenam
4 8.  OcHoBHbIEe poTOMETPHYECKHUE [Mocne 2 [6]
BeJIMYHMHBI, CMIOCOOBI UX U3MEPEHUSI. 3aBepIIeH
Ul JICKLAN Habop 3ananunii
JlomariHee 3a1aHue IO TeMe
o o TeMe
JTAaHHBIM
paznenam
OO6uImit 066eM CAMOCTOATENNEHOH PaBOTHI MO AUCIHUILIHHE (Jac) 30
4 |JlabopaTOpHBIii MPAKTHKYM [ToaroToBka K BBITOIHEHUIO KonTponbHbie [3]
(mpakTHYecKas MOAr0TOBKA) 1a00paTOPHBIX PadoT, Pa3z B 12 BOIIPOCHI.
(BXx0auT B 001IMii 00bEM YacOB CaMOCTOSITENILHOE BBITIOJIHEHUE| HEJIEITI0 Pesynbrarht

CAMOCTOSITEJIbLHOMH PadoThl)

HKCIIEPUMEHTA

HKCIIEPUMEHTA




CamocrosiTenpHas paboTa 00yJaronuxcs

YuebHo-

METOINYECKOE

OuenouHoe
Cewmectp Hazpanue pa3nena, TemMbl B 5 046 Cpoku | TpynoemMKocTs CDEICTEO obecrieyeHne
UA CaMOCTOATCIPHON PAOOTEL | oy ierng (uac.) peA CaMOCTOATENIBHOU
paboTHI
4 ([loAroTOBKA K 3K3aMeHY PaGora c 1eKIIMOHHBIM K KOHII [1-3]
MaTepUajIoM U yuyeOHOMI ceMeCT }; 17 DK3aMeHaIMOHH

JUTEpaTypoit p ble OMIIETHI
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4.3. Coaep:xanue y4eOHOro MaTepuaJia
BBEJIEHUE OcHoBHBIE 3Tallbl pa3BUTHS ONTUKU

Tema 1. OCHOBBI DJIEKTPOMATHUTHOUM TEOPUU CBETA.

JIuHelinble KoJeb0aTe/IbHbIE CHCTeMBbI. [[apameTpuieckre U HEeMMHEHHBIC KoJieOaTeIbHbIC

cucteMbl. BonHoBble ponieccsl. KunemaTuka BoJIH. YHIpyrue BoJHbL. DJIEKTPOMAarHUTHBIE BOJIHBI.

YpaBHenuss MakcBesuia. Boanbl B Bakyyme. BosHoBoe  ypaBHeHue. Ilnockue
MOHOXPOMAaTHYECKHE BOJIHBI (CKaJsipHble U BEKTOpHbIE). (CBOWCTBAa IUIOCKUX BOJIH:
MIONIEPEYHOCTh, CBSA3b MEXAY KOMIOHEHTaMu, noaspusanud. [IpencraBienne niockoi BOIHBI B
koMIuiekcHoi popme. Chepuueckrie BoaHbl. CTOSIUME BOJHBI.

IloTok 3Heprum B IUVIOCKOH BOJIHE. 3aKOHBI COXPAHEHMS JJI1 CBETOBBIX BOJIH. VIHTEHCHMBHOCTH
IUTOCKOM TapMOHMYECKON BOJIHBL ["ayccoBbl mydku. D peKTHBHAS HHTEHCUBHOCTD. [IITOTHOCTD
[IOTOKAa UMITYJIbCA 3JIEKTPOMAarHUTHOW BOJIHBI. /[aBieHue cBera.

MopnyanpoBanHble BOJHBI. CIieKTpalbHbIE pa3iloKeHUs B oNTHKe. CIEKTpaibHbIE aMIUIUTYIBI.
®ypbe-ananus U Oypre-cunte3 B ontuke. KomruiekcHas 3anuchk uHrerpaina dypee. CrnekTpol
MOJYJINPOBAHHBIX BOJH, HMIYJIbCHBIX IIOCJIEI0OBATEIbHOCTEH W YEAMHEHHBIX HMIIYJIbCOB.
CnekTpasibHasi IIOTHOCTh MOIIHOCTU. COOTHOLIEHHE MEXAY JIUTEIbHOCTHIO HMITYJIbCA U
LHIMPUHON CIIEKTPA.

Tewma 2. U3JIYHEHUE CBETOBbBIX BOJIH

1. Kiaccuyeckue MoOAeNU M3JIYYeHHS pa3psizKeHHBIX cped. V3myueHue oCHMILIATOpA.
VYpaBuenuss MakcBemsia B TPUCYTCTBUM HWCTOYHHMKOB. M3myudeHue ocuWUIsiTOpa, MOJIENb
Tomncona. MomHOCTs U3nydeHus ocuuuiaropa. Juarpamma HanpasineHHocTH. Kiaccuueckuii
OCHHJUISATOP, KaK MOJICNIb ONITHYECKUX KOJICOAHMI aTOMA UJTH MOJICKYJIBI.

2. Uznydenue ancam0ias ocumiaTopoB (AQ). KorepeHTHble W HEKOTepEHTHBIE UCTOYHUKHU
ceeta. [lomspuszauus wusznydenus AO. Crnextp uznydenuss AO. JlomiepoBCKUN KOHTYp JIMHUU
n3nydeHus. BzaumoneiictBue AO co CBETOBBIM IOJEM. 3aKOH IOIUIONIEHUsl cBera byrepa.
EcrecTtBeHHass mmpuHa JMHUM  u3dy4deHus. M3nmyuenue — aHcamOisi  CTaTUCTUYECKU
HE3aBHCUMBIXOCIIIIATOPOB. YJapHOe (CTOJKHOBUTEIBHOE) U JAOIUIEPOBCKOE YIIWPEHHE
cnekTpanbHoi uHun. [ToHsATHE 00 OTHOPOAHOM U HEOAHOPOAHOM YIIMPEHUH.

3. du3MKa TeNJOBOro H3jydeHusi. PaBHOBecHOe TemnoBoe wu3nydeHue. lcmyckarenpHas u
morJionaresnbHas cnocooHocth. 3akoHbl Kupxroda. 3akonsl Credana-bonsiiMana, Buna.
®opmyinsl Penes-/lxxunca. Beenenue Ilnankom mpeacrtaBieHuss 0 KBaHTE SHEpruu. DOTOHBL
®opmyna [Inanka. BeiBos 3aKOHOB TEMIOBOro U3iydeHus u3 popmyinsl [lnanka.

4. OcHOBHbIE TPEICTABJIEHUS 0 KBAHTOBOIi _TEOPUM M3JIYYEHHUSl CBeTa _aToMaMH M
MoJieKyJamMu.Moiens AByXypoBHEBOUM cucTeMbl. CIIOHTAaHHOE M BBIHY)KJICHHOE U3JIYyUCHUE B
KBaHTOBBIX cucTeMax. BeBox ¢opmynsl Ilnanka mno OHHIITEHHY, CBS3b MEXKIY
kod(purmentamu DiiHIITEHHA. B3ammonelicTBre TMIOCKON BOJHBI ¢ aHCAMOJIEM KBaHTOBBIX
ocuuaTopoB. Kosddumuent mnornomenus. MHBepcHas HACeIEeHHOCTh JHEPreTHUUECKUX
YpOBHEH. Y cuieHHe cBeTa U reHepainus cBeta. Jlazepsl. YciioBus caMOBO30YKICHHS J1a3epOB.
Cnexktp wuznyueHust nazepoB. lIpogonbHble W mMoOnepedHble MOAbL. | ennil-HEeOHOBBIM H
pyOMHOBBIN J1a3€pHl.

Tema 3. UHTEPOEPEHIINA CBETA

1. Unrepdepenunss mMoHoxpomaTHdeckoro cpera. Onrtuueckas paszHocTh xoza. Ilopsmox
unTepdepenyn. [luprna natepdepenimonHoi nonockl. Kiaccuueckue nHTephepeHIIMOHHbIE
cxembl: onbIT FOHTra, 6uzepkana Openens, ounpuzma Openens, Ounnnzabuiie.

2. UnTepdepeHuHsi HEMOHOXPOMATHYECKOI0 CBeTa. BpeMeHHAass KOrepeHTHOCTb. 3aKOH
uHTeppepeHMn Ha BpeMeHHOM s3bike. DyHKuuUsA Koppemsuuu. KomriuiekcHas creneHb
KOT€peHTHOCTH. BuiHOCTh MHTEp(EPEHIIMOHHOM KapTUHBI.
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3. HntepdepeHrisi HEMOHOXPOMATHYECKOI0 CBeTAa. 3aKOH MHTep(EPEHIINH HA CIIEKTPATHHOM
s3pike. CBsI3p MEXIy WHTEp()EPEHIIMOHHON KapTHHOM W CIEKTPOM HCTOYHHMKA. Bpewms
KOTE€PEHTHOCTH, JJIMHA KOTePEHTHOCTU. CBs3b MEXAY BPEMEHEM KOT€PEHTHOCTU M IIUPUHOU
cnekTpa. MakcuMallbHbBIN OPSIIOK CIIEKTPA.

4. HUnrepdepeHunsi cBeTta OT NPOTSKEHHBIX  MCTOYHMKOB. IIpocTpaHcTBeHHas
KOIepeHTHOCTh. DyHKIMA MPOCTPAHCTBEHHO-BPEMEHHOW Koppeisuuu. BiusHue pasmepos
HMCTOYHUKA HA BHJHOCTh HWHTEP(EPEHIIMOHHON KapTUHBL. Paauyc KOTEepeHTHOCTH, 00BeM
KOTE€PEHTHOCTH.

5. Hurtepdepenunss B TOHKUX mjaeHkax. [[Bera Tonkux mieHok. [logockl paBHOM TOJIIKUHBI U
paBHOro HaksIoHA. Jlokanu3auus nHTEpPEepEeHIIMOHHON KapTHUHBI.

6. MuoroayueBass _untepdepenuus. Dopmymna Diipu. Hurepdepomerp Dadpu-Ilepo.

MHoOrocnoiHble JUANEKTPUUECKUE OKPBITUS U UX IPUMEHEHHE.

WNuTtepdepomMeTpsl U X MPUMEHEHHE.

8. Jlunammyeckue uHTephEpEeHINOHHBIC KAPTUHBI.

~

Tema 4. JUPPAKIIA CBETA

1. SiBaenue nmdpakmuu. [Tpunmun [Moiirenca-®Openens 3oub OpeHens, rpadUueCKUii METO
CIIOKEHUsI aMIUIMTYA. Judpakuus Ha KpyriblX OTBEPCTUSAX, HKpaHax. 3OHHAs IUIACTUHKA.
Hudpakiuus Ha Kparo 5kpaHa, 30Hbl Ilycrepa, cnupans Kophio. Pacnpocrpanenue
OTpPaHUYEHHOTO ITydKa cBeTa. | panuibl npuMmeHneHus nudpakmuu Openens u Opaynrodepa.

2. Ilonsitue o teopuu nudpakuum _Kupxroda. IIpubmmxenue PpeHens u NpuOIMKECHHE
@paynrodepa. Judpakuus B nanpHeit 3oHe - audpaxnus Ppaynrogpepa. IIpocTpancTBeHHO-
MOJYJINPOBAHHAs BOJIHA, CIIEKTP MPOCTPAHCTBEHHBIX YACTOT, PA3JIOKEHUE ITydKa I10 IUIOCKUM
BOJIHAM, yTJIOBOU crieKkTp. Audpakius cBeTa Ha IBYMEPHBIX 00beKTaX, pu3nKa TUPpaKkIuu Ha
meny, Audpakiys IJI0CKOM BOJHBI Ha NPSAMOYrojibHOM oTBepcTud. Jludpakuus ["ayccoBa
nyuyka. Jludpakums Opaynrodepa Ha Kpyriaod ameprype. Pazpemaromasi crocoOHOCTb
ONTUYECKUX MTPUOOPOB

3. Mudpakuus cBera Ha NEPHOAMYECKUX CTPYKTypax. Jludpakuus Ha CHHYCOMIATBLHOU
pewerke. Jludpakuus cBera Ha IUIOCKOW aMIUIUTYAHOHM pemerke. Judpakuus Ha JBYX- U
TPEXMEPHBIX NEPUOTUICCKUX CTPYKTYpax. Dopmyssl Jlays, 3akon Bynbda-bparra.

4. Judpaxuus u cnekTpaibHblii aHaau3. CrekTpaibHbli aHamu3 B onTuke. CIeKTPOCKONUs ¢
MIPOCTPAHCTBEHHBIM  pa3iOKEeHHEeM  CHeKTpoB.  [IpusMeHHble, AU(paKUIMOHHBIE U
UHTEep(EPEHIIMOHHbIE CHEKTpalIbHble IPUOOPHI U UX OCHOBHBIE XAPAKTEPUCTUKU: amraparHas
(GyHKIMS, YIiioBas ¥ JIMHEHas IUCIIepCHs], pa3pelaronias criocoOHOCTb, 00JaCTh JIUCIIEPCUH

5. Judpaknus BoAHOBBIX NYYKOB. JludpakunonHas teopus (GopMupoBaHHS H300pa’keHHH.
Ponp mudpakuuu B npubopax GopMHUpPYIOIIMX W300pa)xKeHHe: JIMH3E, TEIEeCKONe, MUKPOCKOIIE.
@OyHKIUSA TNPONYyCKaHWsS JIMH3bI, CBOWCTBO JIMH3Bl BBINOJHATH IHpeoOpazoBaHue Dypbe.
[IpocTpancTBeHHas GUIBTPALIKAL..

6. OoOpartHas 3asaya Teopuu audpakuuu. [onorpadus. YpaBHEHHE TOJOrpamMMBbl, ONEpaTop
I'abopa. CpoiictBa Tronorpamm. [lonorpagupoBaHne 1O METOAY BCTPEUYHBIX ITYYKOB.
[Tpumenenue ronorpaduu.

Tema 5. IOJIAPUSALINA CBETA

JInHelHo-, UPKYISAPHO- U IJUIMNTHYECKU- MOJSPU30BAHHBIA CBET. MaTemMaTH4ecKOoe ONMCaHue
cocrostHus nosigpusanuu. [lonspuzanus ecrectBeHHOro ceeta. ONTHYECKHE SIBIEHHS Ha T'PAaHULE
paszznena HM30TPONHBIX JAWAIEKTpUKOB. Dopmynsl @Ppenens. Ilomsgpuzanms oOTpakeHHOW U
IIPEJIOMIIEHHON BOJIH. YTroa bprocrepa. SIBieHne MOJHOrO BHYTPEHHEIO OTPAKEHUsI CBETA U €O
IIPUMEHEHNE.

Tema 6. B3BAMMOJEWCTBUE M3JIVUEHUSI C BEIIECTBOM. PACITIPOCTPAHEHME
CBETA B CPEJIAX
1. [ducnepcus cBera. PacnpocTpaHeHue cBeTa B M30TPONHLIX JHHEHHBIX Cpeaax
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PacnpocTpanenue miockKMX MOHOXPOMAaTHYECKUX BOJH B M30TPOMHBIX cpeaax. Kiaccuueckas
AJICKTPOHHAs Teopus nucrepcuu. Jlucmepcus ¢da3oBoil ckopocth W K03 dUIIMEHTA
MOTJIONIeHUsl. AHOMallbHas W HOpMajibHas jAucnepcus. PacmpocTpanenwe cBera B
KOHJICHCUPOBaHHOU cpene, popmyna Jlopermna. Ontudeckue cBoiictBa cpen B UK, Buaumoit u
Y@ obunactsx cBera.
PacmipocTpanenre HEMOHOXPOMATHYECKUX BOJIH B JUCHeprupyomiei cpeae. ['pynmnoBas ckopocTh
pacnpoctpanenus nakera. @azosas u rpynmnoBasi CKOpocTH, ux cootHouenue (Gopmyna Penes)
OcHoBbl _onTuku MeTaiioB. OCOOEHHOCTH paclpocTpaHeHHsl cBeTa B MeTaiiax. Kpurtudeckas
yactoTa. OTpaxeHHEe CBETAa MOBEPXHOCTHIO MeTalla. PaccessHMEe CBETa B MEJIKOAMCIEPCHBIX U
MYTHBIX CpE/Iax.

2. OnTuKa aHU30TPONHBLIX CpeJl

Mogene aHHU30TPONHOM Cpeabl, TEH30pHas AMAJIEKTPUYECKas BOCIHPUUMYHMBOCTb, TEH30pHAs
JOUDJIEKTPUYECKass IPOHULAEMOCTh. [aBHas  KpUCTaJIMYECKass CUCTEMa KOOpJUHAT,
OINTUYECKasl MHAMKATpUCCa.

PacnipocTpaneHrne MIOCKMX MOHOXPOMAaTHMYECKUX BOJIH B aHM30TPOINHON cpene. YpaBHEHUE
BOJIHOBBIX HopManed Ppenens. JlyueBas ckopocts. OgHOOCHBIE KpuCTaLibl. lIpenomienue
cBeTa Ha rpanule kpucraia. [locrpoenue ['roirenca st aHU30TPOIHBIX Cpe.

[IpoXoXkeHHe CBEeTa uepe3 KpPHCTAIUIMYECKHME IUIACTHHKM (jneifcTBhe IuacTHHOK /4, 4 /2).

WNuTepdepeniius noaspu30BaHHBIX Ty4eH, MTIACTHHKA MKy TBYMS TIOJISPOUIAMH.
WnnynupoBaHHas aHU30TpONUs onTudeckux cBoicTB 3 dextol [Tokkenbca, Keppa,  Dapanes.
3. Heauneiinasg ontuka. OnTHKa CHJIbHBIX CBETOBbIX MOJIEH
Mopenp  aHrapMoOHMYECKOro  ocuwiuisitopa.  Henuneitnas — nmonsipuzauusa.  OnTuyeckoe
JNeTEeKTUpOBaHue. I 'eHepanyst BTOpOl TapMOHUKH. Y CIIOBHE POCTPAHCTBEHHOTO CUHXPOHU3MA.
CnoxeHue ¥ BbIYMTAHHUE YaCTOT. 3aBUCUMOCTD [TOKa3aTelsl PEJIOMIICHHS] OT MHTEHCUBHOCTHU CBETA.
CamodoxycrupoBka 1 1e(hOKyCHpPOBKA CBETA.

Tema 7.0cHOBBLI reOMeTPHYECKOH ONTHKH

[Ipunuun ®epma. 3aKOHBI OTPa)KEHUS W MPEIOMIIEHHS CBETa Ha TPaHMIIE pa3jena JIBYX Cpes.
[Ipenomnenue cBera Ha chepuyeckoi rpanune. MuBapuant A66e. LlenTpupoBaHHas onTUYecKas
cucTema.

Tema 8. OcHoBBI hoTOMETPUM
OcHoBHbIE (POTOMETPUYECKHE BEIUYHHBI, CIOCOOBI WX H3MEpeHUs. EIUHUIB U3MepeHHs
(PHEpreTUYeCcKre U CBETOBHIE).
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TpynoemkocTs
" q (uac.) dopmupye
No /i1 ° aMEHOBaHHE CEMHHAPOB, e o — OneHouHble Mble
paszzena MPAKTUYECKUX wacos | mpaxTieck CpeacTBa KOMIICTEHLL
as umn
IIOATOTOBKA
1 2 3 4 5 6 7

1. -2 DJNEeKTPOMarHuTHbIC BOJHBI, UX | 2 1 PasnoyposneBrie | (OIIK-1,
OCHOBHBIC CBOMCTBA, 3a7a4u OIIK-2))
KOMILJICKCHA 3aITHCh. W 3aaHus

2. -3 CrexTpbl MOy TUPOBAHHBIX 2 1 Paznoyporuesbie | (OIIK-1,
BOJIH. CrieKTpalibHas MJIOTHOCTD 3a7a41 OIIK-2))
MotHocTH. COOTHOIIEHHE U 3a7]aHus
MEXITY JTUTETbHOCTHIO
HMMITYJIbCA M IIUPUHOMN CHEKTpA.

3. I1-6 KBanToBas nmpupoja ceera. 2 1 Paznoyporuespie | (OIIK-1,
3aKOHBI TETUIOBOTO U3JTYUYCHHS 3a/1auu OIIK-2))

¥ 3aJIaHUS

4. 11-8 WuTepdepenius 2 1 PaznoyposueBsie | (OIIK-1,
MOHOXPOMAaTHYECKOTO CBETA. 3a/1a4u OIIK-2,)
Kiraccnueckue Y 33JIaHUs
UHTEP(EPEHITNOHHBIE CXEMBI

S. 11-8 KommnbsrorepHas npakruyeckas 2 1 Oruer no (OIIK-1,
pabora "UuTepdepenmus"” KOMITbIOTEPHOU OIIK-2,)
Kinaccuueckue pabote
UHTEP(PEPEHITMOHHBIE CXEMBI

6. 111-9 WNuTtepdepennus 2 1 PaznoyporueBsie | (OIIK-1,
KBa3UMOHOXPOMATHYECKOTO 3a/1a4u OIIK-2,)
cBera. DyHKIMS BUTHOCTH. ¥ 3a/1aHUS
BpemeHnHas KOrepeHTHOCTb.

CrniekTpanbHOE U BpEMEHHOE
paccMOTpeHHE.

7. 111-10 WNuTtepdepennus ot 2 1 PaznoyposneBsie | (OIIK-1,
MPOTSKEHHBIX 3a7a4u OIIK-2))
KBa3MMOHOXPOMAaTHYECKUX Y 331aHUs
UCTOYHUKOB. MIHTEpdepomeTp
IOwura. IlpocTpancTBeHHas
KOT€pPEHTHOCTb.

8. -11 WNnTepdepeniius B TOHKUX 2 1 PaznoyposneBsie | (OIIK-1,
rieHkax. [lomockl paBHOTO 3a/1a4u OIIK-2,)
HAaKJIOHA U TI0JIOCHI paBHOM W 331aHUs
TOJIIIUHBI, UX JOKAIN3aIIUs.

9. IV-15 Hcnons3zoBanne 30 Openens u 2 1 PaznoyposneBsie | (OIIK-1,
BEKTOPHBIX IUArpamMM st 3a/1a4u OIIK-2,)
KaueCTBEHHOT'O aHaJIM3a W 331aHUS
TUQGPAKIIMOHHBIX KapTHH.
30HHas IUIACTHHKA.

KomMmmbroTepHas npaktuyeckas
pabota "Audpaxums"

10. IV-16 Judpakius Ha miend, 2 1 PaznoypoBueBsie | (OIIK-1,
NPSAMOYT'OJIBHOM U KPYIJIOM 3a7a41 OIIK-2,)
OTBEPCTUSX. U 3aJ]aHus
Hudpaxus Opaynrodepa xak
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MIPOCTPAHCTBEHHOE

npeobpazoBanue Dypoe.

VYTr10BO# CHIEKTp, €r0 NIMPHUHA.

Pazpematomias cnocoOHOCTh

ONTUYECKUX MPUOOPOB

11. IV-17 JudpakimoHHbIEC PEHIETKH. 2 1 PasnoyposneBrie | (OIIK-1,

331241 OIIK-2))
U 3aJaHUs

12. IV-18 CrnexkTpasibHbIe TPUOOPHI U UX 2 1 Paznoyporuesbie | (OIIK-1,
OCHOBHBIE XapaKTEPUCTUKU 3aa4u OIIK-2,)
JludpakioHHbIe OrpaHUYEHUS U 3a7]aHUs
Ha pa3pelIarolyio CIoCOOHOCTD
JIUH3bI, TEJIECKOIa U
MHUKPOCKOTIA.

13. IV-19 ["omorpaMMBbI TUIOCKHMX BOJIH, 2 1 Paznoyporuespie | (OIIK-1,
rojiorpaMmMa TOYKH, CBOMCTBa 3aa4u OIIK-2))
rOJIOTPaMM. u 3aganus K/p

«Audpaxuus»

14. V OrnrruuecKue sBICHUS Ha 2 1 PaznoyposueBsie | (OIIK-1,
TpaHULE pa3aeiia H30TPOITHBIX 3aJ1a4n OIIK-2))
TUAIIEKTPUKOB. DOpMyIIbI U 3aJ]aHus
O®penens. Yroua bprocrepa.

[TonHoE BHYTpEeHHEE
OTpaKEHHE.

15.. VI-2-26. WuTepdepenius 4 2 PaznoyposueBsie | (OIIK-1,
MOJIIPU30BAHHOTO CBETA. 3a/1a4u OIIK-2,)
[NonsipuzannoHHbIE TPUOOPHI. ¥ 3a/1aHUS
UYeTBepTHBOJIIHOBAS U
MIOJTYBOJIHOBAS TIJIACTUHKH.

[Tonmyyenue u ananus
AT TUIECKA
MOJIIPU30BAHHOT'O CBETA.

16. Vil OCHOBBI TEOMETPUYECKOM 6 3 PaznoyposneBsie | (OIIK-1,
ontuku. [Ipuanun @epma. 3a1a4u OIlK-2,)
3aKOHBI OTPAKEHUS U W 331aHUs
MIPEIOMIICHUS CBETa HA TPaHUIIe
paszzena AByX Cpel.

[Ipenominenue cBera Ha
chepudecKoi TpaHulle.
WuBapuanT A60Ge.
LlenTprpoBaHHAsT OTITHYECKAS
cucTema.

17. VIl OcHoBHbIE (OTOMETPUYECKUE 2 1 PasnoyposneBsie | (OIIK-1,
BEIHUYUHBI, CIIOCOOBI HX 3aJauu OIlK-2,)
n3MepeHus. EnuHuIbn W 331aHUS
U3MEpeHus (SHepreTudeckue u
CBETOBBIE)

Bcero 40 20
Ne HamnMeHoBare 1abopaTopHex | 1 PYAOCMKOCTE OLIEHOYHBIE Popmnpye
/T Ne pasnena pabor (1ac.) Cpe/cTBa e
Beero | U3 Hux KOMITETCHI




16

9acoB | MPaKTHYECK U
as
IIOATOTOBKA
1 3 4 5 6 7
1.12 OmnpeneneHne CreKTpabHON 4 2 KontposbHbie (OIIK-1,
HIMPUHBI H3ITy4CHHS BOMPOCKHT M 3aMaliii K| QIK-2,)
MIOJIYIIPOBOTHUKOBOTO JIa3epa Aa0opaTopHbIM
YHIpOBOZ p paboram
2.3 Onpenenenue paauyca 2 1 KontposbHbie (OIIK-1,
KPUBHU3HBI JINH3BI U JTTHHBI BOMPOCKHT M 3aMaHIi K| Q[TK-2,)
o 71a00paTOPHBIM
CBETOBOH BOJIHBI C TTIOMOIIIBIO
pabortam
koiier; HeroTona
3.13 HaoOmroneune 2 1 KonrposnbHsie OIlIK-1,
UHTEPHEPEHIIHOHHBIX MTOJIOC BOMPOCKHT M 3aMali K| QITK-2,)
nmabopaTOPHBIM
pPaBHOTO HAKIIOHA U
pabortam
ornpeiesieHUe TopsaKa
uHTEpEpEeHITNH
4.1 4 Ornpezenenue paspeniaromein 2 1 KontponbHsie OIIK-1,
CrocoOHOCTH MU PaKIIMOHHON BOMPOCKHT M 3ajaliii k| QIIK-2,)
11a00paTOPHBIM
peIIeTKH
pabotam
514 V3mepeHue UTMHBI BOJIHBI 2 1 KontponbHsie OIIK-1,
Ja3epa ¢ MOMOIIBIO BOMPOCBI M 3alaHUA K| OTTK-2,)
(GpaKIMOHHOMN PEeIIeTKH AadopaTopHbiM
AMOpak p ) paboTtam
6.4 W3yueHune crieKTpaibHOrO 4 2 KontponbHere OIIK-1,
npubopa YM-2 BONPOCHI  3a/AHMA K | O[TK-2,)
na00paTOPHBIM
paboram
7.1 34 Du3nYecKre MPUHIIUIIBI 4 2 KontponbHsie OIIK-1,
roxorpadun BONPOCH 1 3aZlaHHA K | O[]K-2,)
11a00paTOPHBIM
pabotam
8.15 Uccnenosauue 2 1 KontponbHsie OIIK-1,
MOJISIPU30BAaHHOTO CBETA BOMPOCRI M 3aMAHUA K| OTTK-2,)
11a00paTOPHBIM
paboram
9.|5-6 Bpamienue miockoctu 2 1 KontposnbHsie OIIK-1,
HOHHpHSaHHH BOIPOCHI U 3a/1aHUSA K OHK_Z,)
1a00paTOPHBIM
paboram
10. | 5-6 CIeKTpOCKOMMYECKOe 4 2 KonrpobHbie OIlK-1,
HCCJIETIOBaHHE XPOMATHIECKON BOMPOCHL M 3a/aHii k| QITK-2,)
1a00paTOPHBIM
MOJIIPU3AIUH CBETA
paboram
11. | 5-6 W3ydeHne OCHOBHBIX SIBIEHUN 2 1 KontponbHeie OIIK-1,
MOJISIPU3AIIMH B MTAPATULIETBHBIX BOMPOCRI M 3aMAHUA K| OTTK-2,)
11a00paTOPHBIM
CBETOBBIX ITyYKaX
paboram
12. | 6. Omnpenenenue moxkazarems 4 2 KontponbHeie OIIK-1,
MIPU3MBI C TTOMOIIBIO BOMPOCRI M 3aMAHMA K| OTTK-2,)
71a00paTOPHBIM
TOHUOMETpA
pabortam
13. |6 ['eneparust KpaTHBIX TAPMOHUK 4 2 KoutponbHeie OIIK-1,
BOIPOCHI U 3a/IaHUs K OHK_Z )
71a00paTOPHBIM '
pabotam
14. | 6 [Mornomene kpucramion LiF. 2 1 KoutponbHeie OIIK-1,
3akon byrepa-bapa BOMPOCHL M 3ajaliii k| QITK-2,)
11a00paTOPHBIM
paboram
Bcero 40 20




1.

2.
3.

17

4.3.2. IlepedyeHb TeM (BONPOCOB), BLIHOCHMbIX HA CAMOCTOSITE/IbHOE H3yYeHHe CTYIeHTaMH B
paMkax camocrositeqbHoi padorsl (CPC)
Ha camocrositensHyto paboTy BBIHECEHBI CIIEIYIOIIE BOIIPOCHI
OnTruueckue SBJICHHUS HA TPAHMIIE pa3jiesia U30TPOIHBIX TUANEKTPUKOB. Dopmyiibl Dpenersi.
[Tonspuzanust oTpaKeHHOW U MPEJIOMIICHHOM BOJIH. Y01 bproctepa.
SIBneHue MOJIHOTO BHYTPEHHETO OTPAXKEHHUS CBETAa U €r0 MPUMEHEHHE.
WNuTtepdepomeTpsl U X IpUMEHEHHE.

4.4, MeToauuyecKkue YKa3aHud 110 OpraHmsanuu CaMOCTOSITEIbLHOM paﬁoTbl CTYACHTOB

CamocrosTenbHas paboTa CTyICHTOB
1. AyaurtopHas caMocCTOsiTeNlIbHAsE paboTa, KOTOpast OCYIIECTBIIAETCS MOJI HEMOCPEACTBEHHBIM
PYKOBOJICTBOM MpeEIofaBaTess Ha CEMUHAPCKUX U MPAKTUYECKUX 3aHSITHUSIX.
Ha mpaktuueckux 3aHATUSAX 1O JUCUMIUIMHE HE MeHee | vaca M3 ABYX OTBOAMTCS Ha
CaMOCTOATENIbHOE pelleHue 3aaa4. [IpakTuueckue 3aHATUSI CTPOUTCS CIIEYIOLIUM 00pa3oM:
1. BBonHas npernonaBarens (el 3aHSATHS, OCHOBHBIE BOIPOCHI, KOTOPBIE JTOJKHBI OBITh
PacCMOTPEHBI).
2. bermslii onpoc.
3. Pemienue 1-2 TUNOBBIX 3a/1a4 y IOCKH.
4. CaMOCTOSTENIBHOE PELICHHE 3aa4.
5. Pa30op TUNOBBIX OMIMOOK TpH pelicHWH (B KOHIIE TEKYIIEro 3aHSATUS WM B Hadaie
CJIETYIOIIIETO).
2. BueayautopHasi caMocTosiTelbHass paboTa, B OCHOBHOM, BBITIOJIHSETCS B BHJE JTOMAIIHUX
3a/IaHMi 110 PEIICHMIO 33124 110 KaXKJI0M TeMe Kypca.
[Ipy BBINONHEHUM AayAUTOPHONM W BHEAYAUTOPHON CaMOCTOSITENIbHOM pPAa0OTHI HCIHOJIB3YETCs
yuebHoe nocobue Uymak B.B. BonnoBas onTuka B mpumepax u 3amadax. M3garensctBo UT'Y.
Wpxkyrek, 2012r
[Ipu BBIMONHEHUH JAOOPATOPHBIX PAOOT U CAMOCTOATEIHHOW MOATOTOBKM K HMX BBIIIOJHEHUIO
ucnons3yercs: yueoHoe mocooue JIL.U. Illenuna, B.B. Yymak, B.B. Jlemranos Ontuka.
Jlaboparopusrit npaktukym Mznatenscteo UI'Y. Upkyrck, 2019 ©

4.5. [IlpumepHasi TeMATHKA KYPCOBBIX PadoT (MPOeKTOB) (IPpY HAJTUYUM)

KypcoBsie paboThl yueOHBIM TIIAHOM HE MPEyCMOTPEHBI
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V. YueOHo-MeTOAUYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCHUIIHHBI (MOTYJIA)

a) OCHOBHas TumMepamypa

1.

Anemkesud B.A. Kypc obmieit pusuku. Ontuka [DnekTpoHHBIH pecypce] : [yaeOHuk] / B. A.
AnemkeBud. - MockBa : DUSMATIINT, 2011. - 336 c. ; ecTb. - (YHUBEPCUTETCKHUI Kypc 001IIEH
¢uzukn). - loctyn 8 ObC "JIAHB". - Heorpanuu. goctymn. - ISBN 978-5-9221-1245-1

2. Yymak B.B. BonHoBas ontuka B mpuMmepax u 3ajaadax [Tekct] : yue0.mocodbue : B 2 4. / B. B.

Yymak ; Upkyrckuii roc. yH-T. - UpkyTtek : U3n-Bo UT'Y, 2012 - . - 20 cm. - ISBN 978-5-9624-
0579-7. — (843k3)

JL.U. lllenuna, B.B. Yymak, B.B. JIsi3ranos Ontuka. JIabopaTopHblii TPaKTUKYM:
yuae0.mmocobue : . / Upkyrckuii roc. yH-T. - Upkyrck : U3a-o UT'Y, 2019 - . - 20 cm. - ISBN
978-5-9624-1754-7. — (100 5k3)

CuByxuH, Imutpuii BacunseBuu. O6mmii kype dusuku [Tekcrt] : yaed.mocodue yist cTya. Gus.
cretl. By30B / JI. B. CuByxwuH. - 3-¢ u3f., crep. - M. :@usmatiur. - 22 cm. - ISBN 5-9221-0229-
X.— T.4:Onruxka. - 2013. - 791 c. : un. - Ykaz.umes: c. 780-782. - [Ipeam. ykas.: c. 783-791. -
ISBN 5-9221-0228-1. — (30 3x3)

Kamureesckuii, H.M. BonHoBas ontmka [DaexkTpoHHBI pecypc] : yueb.mocodbme / H. U.
Kamureesckuii. - Mocksa : Jlans, 2008. - 466 c. : wi. - (Knaccuueckas ydeOHas nmuTeparypa 1o
¢usuke) (Jlygmue kinaccuyeckue yuyeOHukn). - Pexxum gocryna: 9bC "UsnarensctBo "Jlanp". -
Heorpannu. nocrym. - ISBN 978-5-8114-0666-1

Uponos, N.E. 3amaun no oOmieit ¢usuke [DnekTpoHHBIH pecype] : ydeb.mocodue / U. E.
Hponos = Exercisesingeneralphysics. - Mocksa : Jlaus, 2009. - 416 c. : nn. - (Knaccuueckas
yuebHas nuteparypa no ¢usuke) (Kinaccuueckue 3a1ayHUKU U MPaKTUKyMbl. Du3uka). - Pexum
nocryma: ObC "UznarensctBo "Jlanp". - Heorpanuy. goctym. - ISBN 978-5-8114-0319-6

00NnoIHUMENbHAS TUMeEPamypa

1.

AxmanoB C.A.Cratuctudeckas paanopusnka u ontuka. CiaydaiiHbeie KoJIeOaHUs U BOJHBI B
nuHeHbIX cuctemax M3n. 2. [Onextponusiii pecype] / C. A. Axmanos, FO. E. [Ipskos, A. C.
UwupkwuH. - Mocksa : DU3MATIINUT, 2010. - 428 c. : un. - loctyn B OBC "AiiOykc" nmpekpamieH
B cBs3M ¢ okoH4aHueM sunensuu. Joctyn B ObC "JIAHB". - Heorpanuu. goctym. - ISBN 978-5-
9221-1204-8

byruxoB E.N.Ontuka [Onekrponnsiit pecypc] / E. . Bytukos. - Mocksa : Jlans, 2012. - 607 c. :
ni. - (YueOHuku 1 By3oB.CriennanbsHas aureparypa). - Pexxum noctyna: 9bC "UsnarenscTBo
"JIanp". - Heorpanuu. noctymn. - ISBN 978-5-8114-1190-0

AxmanoB C.A. ®usnueckas ontuka [Tekct] : yueonuk / C.A. Axmanos, C.}O. Hukutun ; Mock.
roc. yH-T uM. M.B. JlomoHnocoBa. - 2-e u3n. - M. : U3n-Bo MI'Y ; M. : Hayka, 2004. - 654 c. : un
; 24 oM. - (Kimaccuueckuiit yHUBepCUTETCKHI YaeOHUK). - bubmmorp. B konne nekuuid. - ISBN 5-
211-04858-x. - ISBN 5-02-033596-x. — (39k3)

Kypc obmieit pusuku [Tekcer] : yued.mocodue s CTyA. By30B, 00yd. IO T€X. HAIp. U CIell. : B 4
1./ . B. CaBenbes ; pen. B. U. Casenbes. - M. :KnoPyc. - 22 cm. - ISBN 978-5-390-00351-0. —
T. 2 : DnekrpudectBo U MaraeTu3M. BosHbl. Ontuka. - 2009. - 570 c. : wi. - [IpenM. ykas.: c.
561-570. - ISBN 978-5-85971-898-6. — (19k3)

B.1. Kpacos, Onrtuka [Tekct] : komnbeloTepHbIil npakTukym: Y4eb. mocodue / B.U. Kpacos,
B.JI. IMTanepnsiit, B.B. Uymak ; ®ex. areHTcTBO 10 00pa3oBanuto; UpkyT. roc. yH-T . - IpKyTCK :
Nzn-so UT'Y, 2005. - 90 c. : um ; 21 cm. - (KommbroTepHbie TexHOIOTHH B husnke). — (31 7k3)

HNHTepHeT HCTOYHUKHU

e http://www.physdep.isu.ru/kosm/method/inform/2/title2.pdf
e http://window.edu.ru/window/library?p rid=30126
e http://www.physdep.isu.ru/

0) nepuoouueckue uz0anusl

- HCT.


http://www.physdep.isu.ru/kosm/method/inform/2/title2.pdf
http://www.physdep.isu.ru/
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8) CNUCOK A8MOPCKUX MemMoouyeckux paspabomox Yuebnoe nocobue.

e KommbroTepHbIe TeXHOJOTHH B Pusnke. YacTh 2. DKCIIEPUMEHT ¢ KOMITBIOTEPHOU
nojaepxxkoit: Apramonos M.®., I'mazynoB O.0., Kpacos B.U., Kpunbepr U.A., [TanepHsrii
B.JI., Yymak B.

e UYymak B.B. Bonnoas ontuka B npumepax u 3aagadax [Tekcr] : yue6.mocobue : B 2 4. / B.
B. Uymak ; Upkytckuii roc. yH-T. - Upkyrck : M3n-Bo UT'Y, 2012 - . - 20 cm. - ISBN 978-5-
9624-0579-7. — (849k3)

e JLU. lllenuna, B.B. Yymak, B.B. JIspi3ranos Ontuka. JIabopatopHblii PaKTUKYM:
yueb.mocobue : . / Upkyrckuii roc. yH-T. - Upkytcek : M3a-o UT'Y, 2019 - . - 20 cm. - ISBN
978-5-9624-1754-7. — (100 5k3)

e DJIEKTPOHHAsI BEpCUS KOHCIEKTOB JeKuui aBT. Uymak B.B.

2) 6a3vl OAHHLIX, UHDOPMAYUOHHO-CHPABOYHDBLE U NOUCKOBLLE CUCTEMbL
243 «bubmrorex» https://isu.bibliotech.ru/

9OBC «Jlanby» http://e.lanbook.com/

OBC «Pykont» http://rucont.ru/

9BC «Aiibyke» http://ibooks.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJIMHbBI (MOAYJIS)
6.1. YueoHo-1a00paTopHoe 000py/10BaHHE:!
e JlekuMu U MPaKTHUUECKUE 3aHATUS MPOBOAATCA B ayAUTOPUN 000PYTOBAaHHOM
MYJIbTUMEIUHHBIM IPOEKTOPOM U HOYTOYKOM.
o lImeercs HAOOP AJIS IEMOHCTPALUIL: MOIYIIPOBOIHUKOBBIN J1azep, HAOOP
TU(GPAKIUOHHBIX PELIETOK, LIEJIEH.
e lcnonb3yercss KOMIUIEKT KOMIBIOTEPHBIX MPE3EHTALUH [0 BCEM paszjiesiaM Kypca aBT.

Yymak B.B.

e JlaboparopHblil IPAKTUKYM 10 AMCLUUILIMHE MIPOXOJUT B 000PYIAOBAHHOM J1abOpaTopuu
(;mab 211)

. Ha ¢akynprere nMeeTcsi KOMIBIOTEPU3MPOBAHHAS ayJUTOPHUs, IpeJHa3HaueHHas

JUIS  CaMOCTOSITENIbHOM paboThl, C HEOTPAaHMYEHHBIM JocTynoM B IHTepHeT, craHmapTHbIE
CPEIACTBaMU MPOCMOTpA MPE3EHTAMI U IPYTUX MaTEpUAJIOB 10 KypCy.
J HmeroTcss CHOUCKM 3allaHuii U METOJUYECKOE PYKOBOJACTBO B 3JEKTPOHHOM H
MI€YaTHOM BHJI€, B TOM YHCJI€ B aBTOPCKUX yYEOHBIX MOCOOUSX.
6.2. IlporpaMmMHoOe oGecnieyeHue:
Hcnoan3yercsi mporpammuoe obecnieyenue k mocoouro B.UM. Kpacos, B.JI. Tlanepnsiii, B.B.
Yymak Omntuka Komnbrortepusii npaktukym. PHUO  UI'Y, wucnone3yercss B KadecTBe
JI€MOHCTPALIMOHHOTO MaTepuaa
e Cranpaptasle cpeacrsa Windows u MS Office qyis paGoTsl ¢ mpe3eHTanusMu,
e CTaHJapTHBIE CEPBUCHI I100anbHOI cetu MHTEepHeT
6.3. Texunuyeckue U 31eKTPOHHbIE CPEACTBA:
s npoBeaeHMsI MPAKTUYECKUX U JIEKIIMOHHBIX 3aHSATHH B KayecTBE JAEMOHCTPALIMOHHOTO

000pyZI0BaHUS HUCHOJB3YIOTCSA MPOEKTOP, dKpaH. Mcrosb3yloTcsi coBpeMeHHble 00pa30BaTellbHbIE
TEXHOJIOTMU: WHPOPMAIMOHHbIC (JIeKIMKM | Tpe3eHTaimu B Power Point), mpoekTHbIe
(MynbTUMeIMA, BUAEO, JOKYMEHTalIbHbIe (uiIbMbl). Vcnonap3oBaHue rinodanbHON KOMIBIOTEPHOH
CEeTH TO3BOJISIET 00ECIIEYNTh JOCTYMHOCTh MHTEpHET-pecypcoB W peaan30BaTh CaMOCTOSATEIBHYIO
paboTy CTyJIEHTOB.

Jnst opraHu3aniui U KOHTPOJISI CaMOCTOSITEIFHOM pabOTHI CTYAEHTOB ucmosb3yercs: D0C

YHUBCPCUTETA, IIIC PA3MCUICHBI MATCPUAJIbI U aBTOPCKHUC JICKIIUN U 3aHATHA


https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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VII.OBPA3OBATEJIbHBIE TEXHOJIOT'HU
Kypc nmMeer 351eKTpoHHYIO BEPCHIO 7Sl IPE3EHTALUH.
JlekuuMK YUTAIOTCA C MCHOJb30BAaHUEM COBPEMEHHBIX MYJIbTUMEIUNWHBIX BO3MOXKHOCTEH U
MIPOEKIIMOHHOTO 000pya0BaHus. VICroNb3yl0TCs HHTEPAKTUBHBIE TEXHOJITOTUU

VIII.OHEHOYHBIE MATEPHUAJIBI JIS1 TEKYIUEI'O KOHTPOJISI U
MMPOMEXYTOYHOM ATTECTAIINA

CDOHI[ OILICHOYHBIX CPEACTB IIPEACTABIICH B IIPUITIOKCHUN

Tunvl KOHMPOJIAL YCREUWHOCMU OCBOEHUS NPOSPAMMbL CHYOEHMOM !

o TEKYIIUH KOHTPOJb YCIIEBAEMOCTH;
o IIPOMEXKYTOUHAs aTTECTALINS;
o UTOTrOBasi FOCYAapCTBEHHAs aTTeCTalUs.
Texkymmii KOHTpPOJIb YCIIEBAEMOCTH — 3TO NPOBEpKa YCBOEHHUS Yy4eOHOro wmarepuana,

PEryJsipHO OCYIIECTBIIsIEMasl Ha MIPOTSHKEHUH ceMecTpa.
[TpomexyrouHass arrecranusi (3a4er, SK3aMEH) - 3TO OLIEHKAa COBOKYIHOCTH 3HaHM,
YMEHUI, HaBBIKOB IO AUCLUIUIMHE B LIEJIOM WUJIM 110 €€ pa3ziesaMm.

®opMBI IPOMEKYTOYHOI'0  HTOTOBOI0 KOHTPOJIS
Texymas arrecramusi NpPOBOAUTCA exeHeaenbHo. Kpurepuil ¢GopMupoBaHus OLEHKH —
IIOCEIAEMOCTh 3aHATUM, aKTUBHOCTh CTYJIEHTOB Ha JIEKLMAX U CEMHHAPCKUX 3aHATHUAX, YPOBEHb
MIOJAITOTOBKU K CEMUHAPaM, BBIIIOJHEHHE JOMAIIHUX padoT.
J1s mostydeHMsi JIONMYCKa K 3K3aMeHY CTYAEHT oOs3aH pelIUTbh HE MEHee JIBYX NHChbMEHHBIX
KOHTPOJIBHBIX, BBIIIOJIHUTH BCE JOMAIIHUE 3aJaHUs M YCIEUIHO BBICTYNUTh Ha cemuHape. [[ns
JIOIyCKa K 9K3aMeHy HeoO0xoaumo Habpath He MeHee 30 6asios.
Ilpomercymounan ammecmayua npogooumca 6 opme kzamena. Kpome mozo, oucyuniuna
gKknouena 6 npoepammy Mmozoeou cocyoapcmeennoti ammecmayuu. B sx3amenayuonnoi pabome
Ha 20Cy0apcmeeHHOM IK3AMEHe UMEEmCsl KaK MUHUMYM 00HA 3a0add N0 OAHHOMY KYpPCY 8 KadCOOM
sapuanme.
YCTHBIN 9K3aMEH MPOXOJAUT IO OMeTaM, KaXKIIblii U3 KOTOPBIX COJCPIKUT JBa BOMPOCA W 3a1ady.
O06o0mieHHas cxema OuieTa NpUBeieHa HUXKe
buiter Ne

1. Bomnpoc ans npoepku ypoBHs o0yuenHoct 3HATDH

3. 3anaua as npoBepku ypoBHs o0ydenHoctu BJIAJIETh*

Kaxnp1ii BOmpoc COAEpKUT OJWH IMYHKT MpOrpaMMbl Kypca WM €ro yactb. g mosydeHus
MOJIOXKUTEIIPHOW OLIEHKHM HEo0X0oAMMO, Hal0paTh cymMMy OajljloB MO TEKyIled aTTecTaluud U
sK3aMeHy He MeHee 60 6aoB.
B mnpomecce koHTposst mpoBepsieTcsi CHOPMHUPOBAHHOCTH CIEAYIONIUX OOMIEKYJIbTYPHBIX H
npodeccnoHaNbHBIX KOMIETSHIIHA
e (CrmocobeH mpuMeHATH 0a30Bble 3HAHWA B 00JMacCTH (U3UKO-MATEMATHYECKUX U (WIIH)
€CTECTBEHHBIX HayK B cepe cBoeil nmpodeccronansHoii aesirensaocti; (OITK-1)
v OIIK-1.3. ucnosp3yeT 0a30BbIe 3HAHUS B 00JIaCTH (PU3HUKH B CBOCH MPOPECCHOHATBHON
IEATENBHOCTH
e (Cnoco0eH MPOBOAUTH HAy4YHbIE HCCIIEAOBAHUS (DU3NYECKHX OOBEKTOB, CUCTEM M IPOIECCOB,
00pabaThIBaTh U MPEICTABIATH SKCIIEpUMeHTaNIbHBIC TaHHbie (OITK-2)
v OIIK-2.1 3HaeT OCHOBHBIE HAYYHbIE METOIbI TEOPETUYECKOTO U IKCIIEPUMEHTAIILHOTO
UccIe0BaHus 00BEKTOB, IPOIECCOB U SBICHUI
v OIIK-2.2 [IpoBOaHT HAyYHBIC UCCIETOBAHMUS (PU3MIECCKUX OOBEKTOB U aHAIM3UPYET PE3yIIbTAThI
HCCIIEJOBAHUN
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npuiokeHnu. Kpome 3Toro k Kypcy npuiaraercsi TecT Ui IPOrpaMMUPYEMOT0 KOHTPOJIS

coneprkamuii 2 BapuanTta 1 50 BorpocoB. TecT BKItOYaeT Cie1yroIIe BUIbI 3alaHU

agrODE

3aJlaHMs C €IUHIUYHBIM BBIOOpOM oTBeTa (1-35);
3aJ[aHus C MHOXKECTBEHHBIM BbIOOpOM (36-43)
3aJlaHKs HA YCTAHOBJIEHUE COOTBETCTBHS (44-47)
3aJjaHKs Ha YCTAHOBJICHUE MTPABHIIBLHOM TOCIE0BaTeIbHOCTH (48-49)
3a/IaHus OTKPBITON opMbl. BecTaBbTe npomnymienHoe ciioBo (50)

Buabl KOHTPOJISI M aTTECTAIIMM NPUBEAEHBI B Ta0JM1IE

HporpaMMa OICHUBaAHUA KOHTpOJIpreMOﬁ KOMIICTCHIUHA

Konrposmpyemsbie | Kontpoua IToka3zarenn Kpure HanmenoBanue
TeMbl (pa3aeJibl) Hpyembie puit 0C?
KOMIIeTeH ouenu | 3 TK 1A%
uuu/ BaHUs
UHIUKATO
phbI
BBEJIEHHUE. OIIK-1 Bomnpocs! B
OcHOBHBIE 3TANBI (OIIK-1.1) 9K3aMCHAIIHO
Pa3BUTHS ONTHKH HHOM Ouyere
I. | OcHoBBI OIlK-1 bannsl 3a 0,5/1 | PasnoypoBH | Bompocsl B
anekTpomaraiuTHoii | (OITK-1.1) | BBIIOJIHEHHOE Oasn €BbIC 33J]a4M | IK3aMEHAIHO
TEOPHH CBeTa 3a/iaHue 3a U 3aJ]aHus HHOM OuJiere
Ea?;OBI)I\I‘I/'I/HOBI)I sanady
ICHHbIN
YPOBEHb
Il. | U3nydyenue OIIK-1 bannsl 3a 0,5/1 | PasnoypoBH | Bompocsl B
CBETOBLIX BOJIH (OIIK-1.1, | BemosHEHHOE | Gayt €BbIC 33JIaYH | DK3aMeHallo
OIIK-1.2) | 3aganue 3a U 3aJaHus HHOM OuJiere
OIIK-2 bazosbrit/[loB | 3amauy | 3amaHus no
(OIIK-2.1 | pllIeHHBIN n1abopaTopH
OIIK-2.2) | ypoBeHb BIM paboTam
OIIK-1 Boinonnenune 1 6ann | HabGop Bonpocsr B
(OIIK-1.1, | komnObIOTEPHO | 32 3a1aHUI 9K3aMEHalHOo
OIIK-1.2) |ii 3aJJaHd | KOMIBIOTEPH | HHOM Ouiere
OIlIK-2 nabopaTopHOil | e oro
(OIIK-2.1 | paboTsl IIPAKTUKyMa
OIlK-2.2
I11. | MaTepdepenuus OIIK-1 bannsl 3a 0,5/1 | PasnoypoBu | Bompocsl B
cBeTa (OIIK-1.1, | BemosHEHHOE | Gayt €BLIC 33J1aYH | DK3aMeHAaIlo
OIIK-1.2) | 3aganue 3a Y 3a/1aHus HHOM OMIIeTe
OIlIK-2 bazosbrit/IloB | 3amauy | 3amaHus no
(OIIK-2.1 | pllIeHHBIN n1abopaTopH
OIIK-2.2) | ypoBeHb BIM paboTam
OIIK-1 bannsl 3a 2 KonTponsna | Bonpocs! B
(OIIK-1.1, | BemmonHenHoe | Oamia | s pabora HK3aMeHaIno
OIIK-1.2) | 3amanue 3a HHOM OMJIeTe
OIIK-2 3amauy
(OIIK-2.1
OIlK-2.2
OIIK-1 BeinosnHenue 1 6ann | Habop Bonpocsl B
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(OIIK-1.1, | koMIBpIOTEPHO | 3a 3aaHuN JK3aMEHAINO0
OIlK-1.2) |# 3aJJaHd | KOMIBIOTEPH | HHOM Oumiere
OIIK-2 nabopaTopHOU | € oro
(OIIK-2.1 | paGoTbl MpaKkTUKyMa
OIIK-2.2,
IV. | Audpakmus ceera | OIIK-1 bannel 3a 0,5/1 | PasnoypoBH | Bompocsl B
(OIIK-1.1, | BemmonHEeHHOE | Oamn €BbIC 337]a4M | SK3aMEHALIHO
OIIK-1.2) | 3aganue 3a U 3aaHUs HHOM OuJiere
OIIK-2 bazoserii/[loB | 3amauy | 3amanus mo
(OIIK-2.1 | pimieHHBIN nabopaTopH
OIIK-2.2 | ypoBeHb BIM paboTam
OIIK-1 banner 3a 2 Kontposnbaa | Borpocsl B
(OIIK-1.1, | Bemonaennoe | Gamia | s pabora IK3aMEHAIIHO
OIIK-1.2) | 3aganue 3a HHOM OuJiere
OIIK-2 3aauy
(OIK-2.1
OI1K-2.2
OIlK-1 Brinonnenue 1 6ann | Habop Bormpocsr B
(OIIK-1.1, | xomnObIOTEPHO | 32 3a1aHUI 9K3aMEHaLNO0
OIlK-1.2) |# 3aJlaHu | KOMIIBIOTEPH | HHOM OuIieTe
OIIK-2 nabopaTopHOil | e oro
(OIIK-2.1 | paGotbl IpaKTUKyMa
OI1K-2.2
V. | Hoaspuzauus OIlK-1 bannel 3a 0,5/1 | PasunoypoBH | Bompocsl B
cBeTa (OIIK-1.1, | BemosHEHHOE | Oayt €BbIC 33JIaYH | DK3aMeHallo
OIIK-1.2) | 3aganue 3a U 3aJaHus HHOM OwuJiere
OIIK-2 bazoserii/[loB | 3amauy | 3amanus mo
(OIIK-2.1 | pimeHHBIN nabopaTopH
OIIK-2.2 | ypoBeHb bIM paboTam
VI 1. OIIK-1 PasnoypoBn | Bompocs! B
PacnpocTrpanenue (OIIK-1.1, €BBIE 3a1a4YN | DK3aMEHaIHo
cBeTa B OIIK-1.2) Y 3a/1aHus HHOM OMIIeTe
HU30TPONHBIX OIlIK-2 3amaHus 1o
JuHelHbIX cpenax | (OIIK-2.1 nabopatopH
OIlK-2.2 bIM paboTam
Vi 2. OnTuka OIIK-1 bannsl 3a 0,5/1 | PasnoypoBu | Bompocsl B
AHM30TPONHBIX (OIIK-1.1, | BemmosiHEHHOE | Gayt €BbIC 33J1aYH | DK3aMeHaIlo
cpen OIIK-1.2) | 3aganue 3a U 3aJaHus HHOM OHIIeTE
OIlIK-2 bazosbrit/IloB | 3amauy | 3amaHus no
(OIIK-2.1 | pllIeHHBIN n1abopaTopH
OIIK-2.2 | ypoBeHB bIM paboTam
Vi 3. HesiuHeiinas OIIK-1 Bonpocer B
OIITHKA (OIIK-1.1, SK3aMeHaIlo
OIlK-1.2) HHOM Ouere
OIIK-2
(OIIK-2.1
OI1K-2.2
VIl | OcHoBbI OIIK-1 bannel 3a 0,5/1 | PaznoypoBH | Bompocs! B
reoMeTpuYecKoit (OIIK-1.1, | BemmosHEHHOE | Gayt €BBIE 331N | DK3aMEHAIlHO
ONTHKH. OIIK-1.2) | 3amanue 3a U 3aJ]aHUs HHOM OMJIeTe
OIIK-2 bazosenit/IloB | 3agaay
(OIIK-2.1 | pimeHHBIN
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OIIK-2.2 | ypoBeHb
VIl | OcHoBHBIE OIlK-1 bannsl 3a 0,5/1 | PaznoypoBH | Bompocsl B

dporomerpuueckue | (OIIK-1.1, | BeimonHeHHOE | 6aa €BbIE 3a1aYd | DK3aMEHaIro
BEJIUYUHBI, OIIK-1.2) | 3amanue 3a U 3aJ]aHUs HHOM OMJIeTE
CIOCOOBI X OIIK-2 bazoserit/IToB | 3amady
H3MepeHusl. (OIIK-2.1 | plIIeHHBINA

OIIK-2.2 | ypoBeHb

OIlK-1 bannsl 3a 2 KonTposnsna | Bonpocs! B

(OIIK-1.1, | BemmosiHeHHOE | Oayuta | s pabora J3K3aMEHAINO0

OIIK-1.2) | 3amanue 3a HHOM OHJIeTE

OIIK-2 3amauy

(OIIK-2.1

OIIK-2.2
Bce pa3nennt OIlK-1 bainer 3a B Tect

(OIIK-1.1, | BEIIOJIHEHHOE | COOTBE

OIIK-1.2) | 3amanue TCTBHH

OIIK-2 c

(OIK-2.1 UHCTPY

OIIK-2.2 KIMEH

K
TECTy

! Pasnen, Tema MCIUIIMHEBI YKa3bIBAIOTCA B COOTBETCTBHH ¢ paboueil IporpaMMoii TUCIIUILTHHEL
(Momys)
2 OC — OIIeHOYHOE CPEICTBO

STK - TEKYLIUH KOHTPOJIb
4 ITA — npomexxyTouHas arrectanus

1) JleMoHCTpanHOHHBI BAPHAHT KOHTPOJILHOI padoTnl Nel

Bapuanr 1.

1. C nomoI1pio TOHKOH coOMparomiel CTEKJIIHHOM JIMH3BI C IT0Ka3aTesieM npesomieHus N =15
MOJIY4EHO JIeWCTBUTENbHOE N300paxkeHue rnpeaMera Ha paccrostHuu 10 cm ot nuH3sl. [locne
TOr0, Kak HpeIMEeT M JIMH3Y IOMECTWIM B BOJY, HE MEHSS PAaCCTOSHMS MEXIY HUMH,
n300paXkeHue MoIy4Yusioch Ha pacctossHuM 60 cMm oT siuH3bl. Haiitu okycHoe paccrosiHue
JIMH3BI B BO3JlyX€, €CITH MOKa3aTelNb petomiieHus Boasl N =4/3

2. Y TOHKOH JIBOSIKOBBINYKJION JIMH3BI cepeOpuTcs ojiHa U3 moBepxHocTei. Haiitu doxycHoe
paccrosHue f mosydeHHoro TakuM oOpa3oMm 3epkana. Panumyc KpHBU3HBI YHUCTOM
noBepxHocTU R1, paguyc KpUBU3HBI OCEPEOPEHHOM MOBEPXHOCTH R2,

3. Jlumza c¢ ¢okycHeIM paccrossameM f = 10 cM caemaHa W3 CTeKia € TOKa3aTeneM
npenomiienus n = 1,5. Haiftu ¢gokycHoe paccrosiHue fuimH3bI, MOMEIIEHHOW B Boay (N1
=4/3).

4. Hapg ueHTpoM Kpyriod IUIOM@AKH BUCHUT jamma. OcBemeHHOCTs E1 B IEHTpe IUIOIaaKu
paBHa 40 nk, E2 Ha kparo rutomanku pasHa 5 jk. ITox xakuM yrmoMm ¢ majgaroT Jydd Ha
Kpail IIomaKku?

2) Oo6pa3sen TecTa Mo TeMaM «JIEKTOPOMATHUTHBIE
BO/IHBL. UHTEpdepeHunsa cBera»

3aganue 1

HanpsokéaaoctH dnekrpuueckoro (E) u maraurnoro (H)
IOJIEM B DJIEKTPOMAarHUTHOM BoJIHE. BekTop mnoTHOCTH

Ha pucynke mnokasaHa oOpuEHTalMsi BEKTOPOB
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IMOTOKa SHCPIUU SJICKTPOMArHUTHOI'O ITOJIA OPUCHTUPOBAH B HAIIPABJICHHUH ...

1; 2; 3; 4.
3ananmue 2

Ha  pucynke  mnpeacraBieHa  MrHoBeHHas  ¢ororpadus
JIEKTPUYECKON COCTAaBJIAIOLIEH AJIEKTPOMATrHUTHON BOJIHBI,

nepexojsiiei u3 cpeasl 1 B cpeny 2 nepneHIuKyIsIpHO TPaHUIe pasjaera
AB. / E X,
OTHOIICHHE CKOPOCTH CBETa B Cpelie 2 K €ro CKOpPOCTH B cpenae 1
PaBHO ...
1); 1,5 2) 0,67, 3) 1,75; 4) 0,84.
3ananne3l
[TosBieHne 1LBETHBIX PAAYKHBIX IATEH Ha IOBEPXHOCTH BObI, MOKPBITOM TOHKOH
OEH3MHOBOM WJIM MAaCIISIHON IUIEHKOM SBIISIETCS CIEICTBUEM SBJICHHUS. ...

1) Uurepdepentinu cBera; 2) dudpakiuu cBeta;
3) Ionspu3zanuu cBeTa; 4) Mucnepcuu cBeTa.
3ananue 4

PazHocTh X012 MBYX nHTEpdepupyronmx aydei pasHa A/4 (A — myiMHa BOJIHBI). Pa3HOCTH
(a3 xosebaHuii paBHA:
1) 45°; 2) 30°; 3) 60°; 4) 90°.
3ananue 5
CkapIBalOTCSl JIBA TapMOHUYECKUX KOJIeOaHUs OJHOTO HAIpaBJICHUS C OJWHAKOBBIMU
JacToTaMM ¥ paBHBIMH amiumatygamu  Ao. [lpu  passHoctu (a3 A(p =170 amIUMTyaa

PE3YIbTUPYIOLICTO KoJIeOaHus paBHa...

1)0; 2) Ao~/2: 3) Ao/ 3; 4) 2A0.
3amanme 6

[Ipu uHTEpdEepeHH KOTEPEHTHBIX Jy4el ¢ IMHON BOoiHBI 400 HM MakCHMyM BTOpPOTO
MOPSAIKa BOHUKAET MPHU PA3HOCTH X014 ...
1) 400 uMm; 2) 200 uMm; 3) 800 uM; 5) 100 um.
3amanme 7

W3 mnpuBeNeHHBIX YTBEP)KICHUH, KAacalolUXCsl CIOXKEHHUS BOJH, BEPHBIM SIBIISETCA
CIIEYIOILEE YTBEPKICHHUE!
1) cymmapHasi HHTEHCUBHOCTD MPU UHTEP(EPEHINH ABYX KOT€PEHTHBIX BOJIH 3aBUCUT OT Pa3HOCTU
(a3 uHTEpPEPUPYIOMIUX BOJIH;
2) npu uHTepEepeHIMH KOTEPEHTHBIX BOJH OJMHAKOBON HWHTEHCUBHOCTH CyMMapHas
MHTEHCUBHOCTbh PaBHA YYE€TBEPEHHONW MHTEHCUBHOCTHU KaX/10M BOJIHBI,
3) mpH CII0O)KEHUH KOTEPEHTHBIX BOJIH CyMMapHas MHTEHCHBHOCTb pPaBHA CyMME MHTEHCHBHOCTEH
CKJIa/IbIBAEMBIX BOJIH.
3aganue 8

KorepeHTHbIE BOJIHBI C Ha4aIbHBIMU (pa3aMH @1 U (P2 U Pa3HOCTBIO X0Ja A IpU HAI0XKEHUHU
MaKCUMaJIbHO 0CIa0Isr0TCs iy BoimosiHeHun yeiaosus (K=0, 1, 2)...
1) A=M4; 2) o1 — @2 = 2km; 3) A=Kkh=2kN2; 4) A= (2k+1)N2.
3ananue 9

Jlnis Toukn A onTHYecKasi pa3HOCTb X0JIa JIydel OT JIByX KOI'€pPEHTHBIX UCTOYHUKOB S1 U Sz
paBHa 1,2 MxM. Eciin gyinHa BosiHbl B Bakyyme 600 HM, TO B TOUKE A
OyaeT HaOMAaThCA. . .

1) MakcuMyM HHTeppEepeHLNH, TaK Kak pa3HOCTb XOJa paBHa o--—"" _ P A
YETHOMY YHCITy [1OJTYBOJIH; S P <
2) MUHUMYM HUHTepepeHIuH, TaKk KaK pa3HOCTh XOJla paBHA P

HEYETHOMY YHCITy ITOJITYBOJIH;
3) mMuHMMYM WuHTepdepeHIrH, TaK Kak pa3HOCTh XOJa paBHa



YETHOMY YHCITy [1OJTYBOJIH;
4) MakcuMyM HHTEp(EpEeHIINH, TaK KaK pa3HOCTh X0J1a paBHA HEYETHOMY YHCITY ITOJYBOJIH.
[lepeueHs BOMpPOCOB K 9K3aMEHY

Bce TemsbI kypca, comeprkarcsi B Ouierax.

Oo0pa3en 3k3aMeHAIIMOHHOT0 OnJieTa
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3K3AMEHAIIMOHHBIN BUJIET Ne 1

Jucnunymnaa Konebanus u Bossbl. Ontuka ~ 51.0.12.03

Hanpasaenue noarorosku 03.03.02du3uka

1. Bompoc ans npoBepku ypoBHst o0ydennoctu 3HATD
VYpaBuenusa Makcperia. Bosinsl B Bakyyme. BonHoBoe ypaBHenue. [11ockue MOHOXpoOMaTUueCcKre
BOJIHBI (CKaJISIPHBIE U BEKTOPHBIE).

2. Bompoc ans nposepku ypoBHs o0ydennoctd Y METbB*
CBolicTBa INIOCKUX BOJIH: MOMEPEUHOCTD, CBA3b MEKIY KOMIOHEHTaMu, noJisipu3anus. [Ipeacrapnenue
IUIOCKOW BOJIHBI B KOMILIEKCHOH popme. Cheprueckue BomHbl. CTOSUHE
5700 1 125 P

3. 3amaua ans npoBepku ypoBHs o0yueHHocTH BJIAJIETH*
Ha pucynke nokazana cxema uatepdepoMeTpa Juisi U3MEpeHus oKa3zaTesel MperoMIICHUS
IIPO3pAaYHbIX BEILLECTB.
3necs S — y3Kas LieNb, ocBelaeMas MoHoxpomarruueckuM ceetoM A =589 um, 1 u 2 — nse

OJIMHAKOBBIE TPYOKH C BO3JIyXOM, JJIMHA KAXKJIOH U3  KOTOPBIX | = 10,0 cem, D— muadparma ¢

nByms mensivu. Koraa Bo3ayx B TpyOke | 3aMeHMIM aMMHaKoM, TO HHTep(hEepEeHIIMOHHAs KapTHHA
Ha skpane O cmectuiack BBepx Ha N =17 monoc. [Tokasarens npenomieHus Bo3ayxa

Nn=1,000277. Onpenenurs noxasarens IperoMICHHs aMMHAKA.

[Tenarornyeckuii pabOTHUK B.B. Uymak
(moarnuce)

3aBenyromnuii kageapoit A.A. T'aBpuittok

(nmoanuce)

«_» 2022 r.

Kputepun onenkmn:
MakcumajbHbli 0a1 - 40 6a/10B
OrtBer Ha Bonpoc 1 - 10 6an110B
OrtBet Ha Bonpoc 2 - 10 6a/10B
Otser Ha Bonpoc 3 - 20 6a/10B

Pa3pabGorumnkmu:

/ZF/I/ JIOLICHT Yymak B.B.
(moamuck)

[TporpamMma paccMoTpeHa Ha 3aceiaHnuu Kadeapsl o0IIei 1 SKCIepUMEHTATEHON PU3UKU
ITporokor Ne 6 ot 24. 03.2022 r.

=
3aB. Kadenpoit laBpurok A.A.
(@HUO, noonucv)

Hacmoswas npoepamma, ne modcem dblms 60cnpouzgedena Hu 8 Kakoti popme 6es
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvi-paspabomuuxa npocpammol.



