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|. Henu u 3a1a4n AUCHUNIIMHBI (MOIYJIA)

[IporpamMma pa3zpaboTaHa B COOTBETCTBHH C OCHOBHOH oOpazoBatenbHO# mporpammoit @I'OC 1o
Harnpasienuto 03.03.02 dwusuka u npeaHazHadeHa s odecrieueHus kypca «KoyebaHus U BOJHBI.
OnTHKay», U3y4aeMoro CTyJJeHTaMH B TE€YCHHE MATOTO CEMECTpa.

Jucuuniauna «Kosedanusa u BoaHbl. OnTHKa» SBISETCS pasfenoM Kypca oOImei
(bU3KMKH, U SBISETCS OJHON U3 OCHOBHBIX B O0OIIEH CHCTEME COBPEMEHHOI IMMOArOTOBKU OakajiaBpoB
o HanpasyeHuto 03.03.02 ®usuka. JlucuuniauHa M3ydaercs Ha BTOPOM Kypce U €€ IVIaBHOH
HeJBI0 SBISICTCS Co3/aHue (DyHIaMEHTaIbHON 0a3bl 3HAaHUH O MPUPOIE ONTHYECKOTO U3IYyUCHUS U
€ro B3aMMOJCHCTBUM C BEILIECTBOM, HA OCHOBE KOTOPOH B JalbHEHIIEM MOXKHO pa3BHUBaTh Ooiee
yriIyOJIeHHOE M JeTaIN3UPOBaHHOE U3YUYEHUE TAaHHOTO pasjena (pu3nKy B paMKax IMKJIa KypCcoB IO
TEOPETUYECKON (PU3UKE U CHEUATH3HPOBAHHBIX KYPCOB.

B cBs3u ¢ 3TUM (hOpMHPYIOTCS OCHOBHBIE 321241 Kypca.

IlepBass ¥3 HUX 3aKIIOYAaeTC B  MHPOBO33PEHUYECKOW ¥ METOJOJOTHYECKOM
HarpaBJIeHHOCTH Kypca. HeoOxoaumo chopMupoBaTh y CTYyICHTOB €IMHYI0, CTPOHHYIO, IOTHYECKH
HEMPOTUBOPEUYHBYIO (DU3MYECKYI0 KApTHHY HPUPOABI ONTHYECKMX sBieHuid. Co3gaHue Takou
KapTUHBI IPOUCXOIUT MOITAITHO, TyTeM 0000IIEHHS KCIIEPUMEHTAIBHBIX JaHHBIX U HA MX OCHOBE
IPOU3BOAUTCS IOCTPOCHUE MOJIENIeH HAOII0MaeMbIX SIBICHHUH, CO CTPOTUM OOOCHOBAHHEM
NpUOIIKCHUH B PaMOK, B KOTOPBIX 3TH MOJIEIU JICHCTBYIOT.

Bo - BTOpBIX, B paMKax €IMHOTO MOAX0J]a HEOOXOIUMO PacCMOTPETh OCHOBHBIC SIBJICHHUS
OINTHKH, BBIBECTH OCHOBHBIC 3aKOHBl M TIOJYYUTh HX BBIPAKCHHE B BHUJIE MaTEMaTHYECKUX
ypaBHeHHH. [Ipr 5TOM HeNb3sl OrpaHUYMBATHCS YUCTO MOHATUHHBIMHU TMOHSATHIMH, a2 HEOOXOIUMO
HAYYUTh CTYJIEHTOB KOJMYECTBCHHO peIlaTh KOHKPETHBIE 33/Ja4d B paMKax IPHHATHIX
NpUOIMKECHUH.

B Tperbux, HeE0oOXOAMMO HAy4YWUTh CTYJEHTOB OCHOBAM IIOCTAHOBKHM M THPOBEJICHHS
(GU3NIECKOTO IKCIIEPUMEHTA MO0 ONTHKE C TOCIEAYIOUIMM aHaJIM30M W OIIEHKOH TMOJTYYEeHHBIX
pe3yIbTATOB.

1. Mecto nucunmimusl (Moay.as) B crpykrype OIIOII BO

Jucoumauaa "Konebanus v BoHbI. OnTHKA" OTHOCUTCS K 00s3aTEILHON YacTH
IIPOrpaMMbl U SBJISETCS OJHUM U3 OCHOBHBIX B COBPEMEHHOM MOJrOTOBKE OaKkalaBpoB 110
HanpasiieHuto "dusnka".

J1ig u3ydenus TaHHOW y4eOHOW AUCIUILTUHBI HEOOXOMMbI 3HAHUS, YMEHHUS U HABBIKH,
(dbopMupyeMble MPEeAIECTBYIOMUMH JUCIUILTTHHAMU .
DNEKTPUYECTBO U MarHETU3M.
MareMaTnueckuii aHaIn3.
JuddepenunanbHple ypaBHEHUS
TeopeTnyeckass MEXaHHKA.
DNeKTpOAUHAMUKA.
Teopust BEpOATHOCTEN U MaTeMaTHYeCKasi CTAaTUCTUKA
[lepeyeHp nocieayOMUX Y4YeOHBIX AWCHUIUIAH, JUII KOTOPBIX HEOOXOIWMBI 3HAHUS,

YMEHHS U HaBbIKU, (OpPMHUPYEMbIE TaHHOW y4eOHOM JUCIUIUINHOM:

e aroMHas U AlepHas pusuka,

e TepMOJMHAMHKA U CTaTUCTHYECKas PU3MKa,

e KBaHTOBAs MEXaHMKA.
CrenikypcoB: MeTtonbl 00paboTku U300pakeHui, BOTOKOHHO-ONTHYECKHUE TMHUU CBS3H

ogakrwdE
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I1l. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JTUCHUITJIMHbI
[Ipouecc ocBoenust aucuumiuHbl « Konebanus u BoiaHbl. ONTHKA) HanpaBieH Ha (OpMHUpPOBaHHE
kommnereHuii, B coorBercTtBUuU ¢ ®I'OC BO u OIl BO no nanHOMy HamnpaBiEeHUIO MOJATOTOBKH
(cnermmanpHOCTH) «03.03.02 ®usuka» npoduias CojdHeYHO-3eMHas (GU3MKA IMMO3BOJIAET CTYICHTY
MPUOOPECTH CIICAYIOIINE KOMIICTCHIIUHN
CnocoOeH TpuMeHSTh 0a30Bble 3HAHHUS B O0JIACTH (PH3HKO-MAaTEeMaTHYSCKUX U (WIIM) €CTECTBEHHBIX
Hayk B cepe cBoeit npodeccronansHoii aesrensaoctr; (OITK-1)

- CnocoOeH TIPOBOAWUTH HAYYHBIC HCCICHOBAHUS (PU3NIECKUX OOBEKTOB,

CHUCTEM U

MPOIIECCOB, 00pPabaThIBATh U MPEICTABIATH KCIIEpUMeHTaIbHbIC AaHHble (OITK-2)

IlepedyeHb MuIaHMpPyeMbIX Pe3yJIbTATOB 00yUeHHUS MO JUCHHUILIMHE (MOTYJII0), COOTHECEHHBIX C
HHIUKATOPAMM JOCTUKEHUSI KOMIIeTeH N

KoMmnerenuus HNuaukaropsl Pe3yabTaThl 00yuyeHus
KOMIIeTeH N
OIlIK-1 OI1K-1.3. ucnosbp3yer 3naer: (GyH1aMEHTaJIbHbIE MIOHATHS,
0a30Bble 3HaHUS B 00J1ACTH | 3aKOHBI U TEOPUU KJIACCUUECKON U COBPEMEHHON
¢bu3uKu B cBOECH OINTHUKH, KOJIEOATEIbHBIX U BOJIHOBBIX IIPOLIECCOB
npodeccuoHaIbHON YMeeT nOHUMATh, U3J1araTh U KPUTUYECKH
e TeTbHOCTH aHATM3UPOBATH 0A30BYI0 OOMICPUIUICCKYIO
uHpOpMaLKIO B 00JIaCTH ONTUYECKHX SIBICHUH,
10JIb30BATHCS OCHOBHBIMU ITOHATUSIMU U
MO/JICJISIMU OITHKH,
Baaneer metonamMu 06pabOTKU 1 aHATH3a
HKCIEPUMEHTAIBHOM U TEOPETHUECKON
nH(popMalnu B 001acTy KoeOaTeIbHbBIX
IIPOLIECCOB U ONTHUKH, IPUMEHSET UX B
POoeCCHOHAIBHON JCSITEIbHOCTH
OIIK-2 OIlK-2.1 3HaeT: IKCIIEPUMEHTAJIbHBIE U TEOPETUUECKUE

3HaeT OCHOBHbIE HAyYHbIE
METO/bI TEOPETHUECKOTO U
HKCIEPUMEHTAIHHOTO
uccleIoBaHusI 00BEKTOB,
MPOLIECCOB U SIBJICHUI

OIIK-2.2

IIpoBoauT Hay4HbIE
UCCIEeIOBaHUS (PU3NYECKUX
00BEKTOB M aHAIU3UPYET
pe3yJIbTaThl UCCIIEOBAaHUI

METO/IbI HCCIIEIOBAHUS B 007acTH COBPEMEHHOU
ONTHKHU Y BOJIHOBBIX MPOIIECCOB.

Ymeer: npuMeHsITh GyHAaMEHTAIbHbIE
3aKOHBI ONTUKU K PEHICHUIO TEOPETUUYECKHUX
1 DKCTICPUMEHTAIBHBIX (PM3MICCKUX 3a/1ad,
paboTaTh HA COBPEMEHHOM ONTHYECKOM
000pyI0BaHUH, AaHAJTU3UPOBATH
MOJTyYEHHBIE PE3YJIbTaTHI.

Baageer: TeXHUKON TOCTAHOBKHU
(bU3UYECKOTO IKCIIEPUMEHTA,
MOJEIUPOBAHUS, TEOPETUUECKOTO U
AKCIEPUMEHTAIILHOTO UCCIIEIOBAHUS
OINTUYECKUX SIBIICHUH, TEXHUKOMN
CIIEKTPOCKOIMYECKUX U3MEPEHUN U
00pabOTKH IKCIEPUMEHTAIILHBIX JTAHHBIX..




IV. Conepxxanue H CTPYKTYpPa AUCHUILIMHBI (MOLYJIs1)

O0beM TMCHMILIHHBI COCTABJIsAET 8 3aUeTHBIX eInHNI, 288 Yacos,

B ToM uncye 0,72 3a4eTHBIX eIMHHI, 26 YacoB HA IK3aMeH

W3 Hux 60 vacoB — mpakTHyUecKasi MOATOTOBKA

KonrakThas padora 173 gac

3aHsATHS POBOJIATCS TOJIBKO B OYHON (hopMe 00ydeHUs C IPUMEHEHUEM TUCTAHIIMOHHOTO KOHTPOJISI CAMOCTOSITENIEHOM paOOThI CTYICHTOB Uepe3
OUOC (akynprera. DIEKTPOHHON U TUCTAHIIMOHHON (hOpPM OOyYEHHS HE MPEeyCMaTPUBACTCS
dDopmMa NPOMeKYTOUHOI aTTeCTANMU: IK3aMeH

4.1 Cozlep)lca}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BUAOB y‘leﬁHle 3aHSATHI M OTBEIEHHOI0 HA HUX KOJUYeCTBA
AKaJAeMHICCKHUX YacoB

Ne Pa3zjen qucuuniannbl/Tema 3 ®opMa TeKyLero
/H 2 Bunet yueOHOI paboThl, KOHTPOJIsA
£ BKJIIOYAsi CAMOCTOSTEIbHYI0 paboTy 00ydarommxcs , | ycneBaeMocTu/
E[ MPAKTUYECKYIO MTOATOTOBKY U TPYJIOEMKOCTh ®opma }
= (B yacax) NMPOMEKYTOUHOI
= aTTecTanuu
§ = (mo cemecTpam)
2 KonTakTHas paboTa mpenoaaBarens C =
. > ; 00y4arIUMuCs 5 a
s | &5 2
& g : E Jlexuusi | Mpaxrnueckne | Koncyabramus | £ s
8 o E = /n1aGopaTopHbI 2
E § : l% € 3aHATHS §
O & SIS &)
1 2 3 4 5 6 7 8 9 10
BBenenue. OcCHOBHBIE 3Tanbl Pa3BUTHSA 4 41 2 0,1 2
ONTHKH
1. | OcHOBBI 3J1eKTPOMATHUTHOI TeOpUH 4 22,1 4 8/0 0,1 10 3anaHue
cBeTa CnekTpasibHOE
pasnoxxeHue
2. N3ayyeHne CBeTOBBIX BOJIH 4 28,1 |4 6 8/4 0,1 10 bJ13 TemnoBoe
U3ITyYeHUe
Otuer no




71a00paTOPHBIM
pabotam
3. | UnTepdepenuns cBera 4 47,1 |16 6 10/16 0,1 15 B3
Otuer no
71a00paTOPHBIM
pabotam
4. | Iudgpakuus cBeTa 4 54,1 |16 8 14/16 0,1 16 B3
Otuer no
71a00paTOpPHBIM
paboTam
5. Hoasipuzanus ceera. ®opmyisiPpenelis. 4 24,1 |10 2 6/10 0,1 6 b3
Moasipu3anus 0OTpPaKEeHHOH U Otuer o
NpeJIOMJIeHHOI BOJIH. 1a00paTOPHBIM
pabotam
6. B3anMmopeiicTBue u3/IydYeHHs] ¢ BellecTBOM, | 4 442 |10 12 6/10 0,2 16 b3
pacnpocTpaHeHHe CBeTa B cpeax Otuer o
1a00paTOPHBIM
pabotam
7. | OcHOBBI reOMeTpPHYECKO ONTHKH. 4 201 |4 0 6/4 0,1 10 B3
Otyet no
1a00paTOPHBIM
pabotam
8. | OcHoBHbIe ¢oTOMeTpHYECKHEe BeJIUYHHBI, | 4 6,1 2/0 0,1 4 B/13
croco0bl MX U3MEpPeHHusl.
Jx3amen+ KO (koHTpoJIB) 4 36
KCP 4 2
Bcero 288 | (60) |40 60/60 1 89*

*IIpakmuyeckas no020MOBKA OCYWECMEIAEMC 8 Npoyecce GblNOIHeHUs pabom aabopamopHO20 NPAKMUKYMA C UCHOIb308AHUEM ONMUYECKO20
obopyoosanus, a makdce 8 xooe 0630pHuix 3auamuil 6 nabopamopusx CO PAH u HUUIID UT'Y. Konmponv 3a ebinoiHeneM camocmosmenvHol pabomoi
ocywecmansaemcs 8 uoe nposepku boavuiux oomawHux saoanuii (b/[3) no kascooii meme

*BKJII0YAS NPAKTHYECKYIO MOATO0TOBKY



4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEJILHON PaGoThl 00yYAOIIMXCS MO AUCHMILTIHHE

CamocrosiTenpHas paboTa 00yJaronuxcst V4ebno-
OeHouHOE METOANYECKOE
Cemectp Hazsanme paszacia, TCMbI B i 0ab6 Cpoxku TpynoeMKkocTb CDEJICTBO obecneuenue
M CAMOCTOATCIILHON PAOOTRL | oo ierms (uac.) pea CaMOCTOSITEIbHON
paboThI
BBenenue. OCHOBHBIE 3Tanbl Pa3BUTHS 1 Henens 2 3anauu u 5)
4 A P CocrtaBuTh TaOIUITY a . a [5]
ONTHKH 3aHHSTUN YOpaXHEHUS
4 1.  OcHOBBI 3J1IeKTPOMATHUTHOM TeOPUH BII3 P TMocne 10 3agaun s [2]
eIICHUE 3a7a4 JUIs
cBeTa A sajad i 3aBCPIICHIA CaMOCTOSITEIIEHO
CaMOCTOSITENIbHOM paboThI 11l | nekmmit o
T'O peIIeHus
u 2 JaHHBIM
paszenam rocne 1.1
4 2. H3ixyvyeHHe CBETOBBIX BOJIH Hocne 10 3anaum s [2]
CamocrosTenbHas IOMAaIHAS | sapepuienus
¢ CaMOCTOSITENIEHO
pabora o Teme «TermoBoe | nmeximii mo
T'O peIIeHus
HU3IIYYEHUE AQHHBIM 2
paszenam MoCHe IJ1.
4 3. UnTepdepeHuns cBera 15 3anaum s [2,3]
BJ13 UnTepdepenius crera CaMOCTOATEIIBHO
Tocae IO peIeHus
[ToAroTOBKA K BHIIOIHEHHIO | *2PCPHCHHA noce 1.3
6 6 JICKIIUU 110 K
nabopaTopHbIX paboT, AHHBIM OHTPOJILHBIE
CaMOCTOSATENBHOE BBIIOJIHEHUE | pasnenam BOTIPOCHI U
HKCIIEPUMEHTA 3aaHus A7 JLD.
4 4. JIudpakuusi cBeTa 16 3amaun s [2,3]
B3 udpaxius ceera Tocue CaMOCTOATEIIBHO
IToaroToBKa K BBIOIHEHUIO | 3apepiueus TO peleHus
nabopaTopHbIX padoT, NeKLuit 1o mocie 1.4
CaMOCTOATEIIBHOE BBINOJIHEHHE | AdHHBIM KonTponbHbie
SKCIIEPUMEHTA pasienam BOIIPOCHI M
3alaHusl s JLD
4 5.  Toasipu3amusi ceeta. @Popmy.Jib JlomaiiHee 3a1aHue Mocne 6 3anauu u [6,3]
®penens. [Hoaspuzanus IToaroToBKa K BBIOIHEHUIO | 3apepiuenus yIpaXHEHUS
O0TpPa’KeHHOM U NMPeJTOMJIEHHOI BOJIH. nmabopaTopHbIX padoT, neKumi o KonTtponbHabie
CaMOCTOATENILHOE BBIIOIHEHHE| HAaHHbIM BOIIPOCHI U
paszenam

HKCTIEPUMEHTA

3alaHusl IS JLP




CamocrosrenbHas paboTa 00yJamuxcs

YuebHo-

METOJUIECKOE
Onenounoe
Cemectp Hassanue pasznena, TeMbl B 4 a6 Cpoxu | TpymOeMKOCTS CDOICTEO obecneyenue
U CAMOCTOATCIBHOM PAOOTBL i irerma (uac.) pea CaMOCTOSTETLHOU
paboThI
4 6. B3aummoneiicTBHe M3JIyYeHHS C JloMalHee 3anaHue oce 16 3anauu u [6,3]
BelIeCTBOM, pacnpocrpanenue csera | IloaroroBka K BBIOJHEHUIO | 3apepiienus YOpaKHEHUS
B cpeaax nabopaTtopHbIX padoT, NeKuit 1o KonTponbubie
CaMOCTOATEIILHOE BBIIOIHEHHE| HaHHbIM BOIIPOCHI U
SKCIIEpPHMEHTA pasjienam 3aaHus s JLp
4 7. OCHOBBI reOMeTPHYECKOI ONTHKH. Tocne 10 Habop 3ananwnii [6]
3aBCPUICHUA VTS
bJI3 'eomeTpuueckast onTyKa | nexmmii mo
TQHHBIM CaMOCTOAITEIILHO
pasjgeraM u pa6OTLI
4 8.  OcHoBHbIEe poTOMETPHYECKHUE Hocrne 4 [6]
BeJHYHHDI, CIIOCO0LI HX H3MEPEeHMSI. 3aBCPIICHIA HaGop 3ananuii
Jomarinee 3aj1aHue 1Mo TeMe | JIeKLuii o
AHHBIM 0 TeMe
pasjenam
O6uIuit 066eM CAMOCTOATENNEHOH PABOTHI MO AUCIHUILTHHE (Yac) 89
4  |JIaGopaTOpHBIH NPAKTUKYM [ToarotroBka K BBITOIHEHUIO KonTponbubie [3]
(mpakTHYyecKasi MOATOTOBKA) mabopaTopHBIX PadoT, Paz B 24 BOTIPOCHL.
(BXxoaMT B 001IHIT 00BEM YacoB CaMOCTOSITENIbHOE BBITIOJIHEHUE| HEJIETI0 PesynbTaTsl
CaMOCTOSAITeILHOI padoThI) JKCIIEPUMEHTA JKCIIEPUMEHTA
4  (IloAroToBKA K K3aMeHY PaGora ¢ 1eKIHOHHBIM K Ko [1-3]
MaTepuaioM U yaeOHOMH Y 26 DK3aMeHaIMOHH
cemecTpa

JINTEPATYPOH

ple OUJIETHI
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4.3. Coaep:xxanne y4eOHOro MaTepuaJia
BBEJIEHUE OcHoBHBIE 3Tanbl pa3BUTUS ONTUKU

Tema 1. OCHOBBI DJIEKTPOMATHUTHOM TEOPUH CBETA.

JInHeiinble Kose0aTe/bHBIE cucTeMbl. [[apameTpuueckre U HeIMHENHbIE KOJIeOaTENbHbIE

cucrteMbl. BoimHoBble nponeccsl. KnnemaTyka BoJIH. YIIpyrue BOJHbL. DJIEKTPOMAarHUTHBIE BOJIHBI.

YpaBuenus  MakcBeiuia. Bounbl B Bakyyme. BomnHoBoe  ypaBHeHue.  Ilnockue
MOHOXpPOMAaTHUYECKUE BOJHBI (CKalspHble U BeKTOpHbIe). CBoiicTBa IJIOCKUX BOJIH:
IIOIIEPEYHOCTD, CBA3b MEXKAY KOMIIOHEHTaMu, nonspusanud. IIpencrasienue i0CKol BOIHBI B
komruiekcHou popme. Chepuueckue BosHbI. CTOSYHE BOJHEI.

IloTox 3Heprum B IJIOCKOI BOJIHE. 3aKOHBI COXPAHEHMS /JIsi CBETOBBIX BOJH. MIHTEHCHMBHOCTH
IUIOCKOM rapMOHHMYECKON BOJIHBL. ["ayccoBbl mydku. DQpeKTHBHAS MUHTEHCUBHOCTb. I[110THOCTB
IIOTOKA UMITYJIbCA DJIEKTPOMAarHUTHOW BOJIHBL. [[aBineHue ceera.

MopnympoBanHble BOJHBI. CIIEKTpalbHbIE pa3ioKeHUs B onrTuke. CIEKTpalbHbIE aMIUIATY.IBI.
®Oypne-ananu3 u Dypbe-cunte3 B ontuke. KommekcHas 3anuch uHrerpaiga @ypne. CriekTpsl
MOJYJIMPOBaHHBIX BOJH, HMIIYJBCHBIX II0CJIEIOBAaTEIbHOCTEH W YEOUHEHHBIX HMITYJIBCOB.
CrnekrpanbHasi IUIOTHOCTh MOLIHOCTU. COOTHOLIEHHE MEXIY JINTEIbHOCTBIO HMIIyJbca H
LIMPUHON CIIEKTpa.

Tema 2. U3JIYHEHUE CBETOBbIX BOJIH

1. Kuaaccuyeckue Mojaeau M3Jy4YeHHMs pa3psiKeHHBIX cpeda. MzmyueHue ocumuisropa.
VYpaBHeHuss MakcBemsia B IPUCYTCTBUM HCTOYHHMKOB. M3myueHue ocuumsuisiTopa, MOAEIb
Tomricona. MoniHoCTh u3iyyeHus ocunuisitopa. Jnarpamma HanpaBiaeHHocTH. Knaccuueckui
OCLUJUIATOP, KaK MOJIEJIb ONTHUYECKUX KOJEOAHU aTOMa UJIH MOJIEKYJIBL.

2. H3nydenue anHcamOias ocumwuiaTopoB (AQ). KorepeHTHbIE W HEKOTCPEHTHBIC UCTOYHUKHU
ceera. [lomsapuzanua wusznyuyenus AO. Crektp uznyuenuss AQO. JloninepoBCKUil KOHTYp JIMHUU
m3nydeHusi. BzaumoneiictBue AO co CBETOBBIM IOJIEM. 3aKOH TOIJIONIEHUs cBeTta byrepa.
EctectBeHHas mMpuHa JIMHUM ~ W3NydeHusa. M3mydeHue aHcamOlsi — CTaTUCTHYECKH
HE3aBHCUMBIXOCIWIIATOPOB. YJapHO€ (CTOJKHOBUTEIBHOE) U JIOIUIEPOBCKOE YIIMPEHHE
cnekTpanbHoi TuHuK. [ToHsATHE 00 OAHOPOIHOM U HEOJHOPOIHOM YIIHPEHUH.

3. ®u3MKa_TemIoBOro u3jiy4yeHusi. PaBHOBecHOe TeruioBoe u3iMydeHue. lcmyckarenbHas W
norjomaTensHas crnocoOHocTh. 3akoHbl Kupxroda. 3akonsl Credana-bonmbiiMana, Buna.
®opmynsl Penes-/Ixxunca. Beenenne IlmaHkoM mpencraBieHuss O KBaHTE 3HEpruu. POTOHBL
®opmyna [Inanka. BeiBoa 3aK0HOB TEMIOBOT0 u3nydeHus u3 popmyssl [nanka.

4. OcHOBHbBbIEC TNpeICTaBJICHUSI 0 KBAHTOBOIl _TeOpHM W3JYYEHUSl CBeTa aToMamMM _H
MoJIeKyJaaMu.Moienb AByXypoBHEBOI cucTeMbl. CIIOHTAaHHOE M BBIHYXKICHHOE U3JIyYEHHE B
KBaHTOBbIX cucTeMax. BeBon @opmynel Ilmanka no DHHIITEHHY, CBA3b MEXIY
koaddunmentTamu DifHINTetHA. B3anMozeiicTBie TIOCKON BOMHBI ¢ aHcamOJeM KBaHTOBBIX
ocunaTopoB. Koadduuuent mnornomenns. MHBepcHas HaceleHHOCTb SHEPreTHYEeCKUX
ypOBHEH. Y CHIIeHHe CBEeTa U reHepaius cBeta. Jlazepbl. YciaoBus caMoBO30YKISHUS J1a3epOB.
Cnektp wusnydyeHus na3zepoB. I[IpomonbHble W TOmEepeyHble MOJbI. [ enuii-HEOHOBBIM U
pPyOMHOBBIIA JTa3ephl.

Tema 3. UHTEP®EPEHIINA CBETA

1. NuTepdepenuusi mMoHOXpoMaTHdeckoro csera. Omnruueckas paszHocTh xona. llopsmox
untepdepenuu. Hupuna uarepdepenuronHoi nonockl. Kinaccnueckue natepdepeHIoHHbIE
cxembl: onbIT FOHra, 6uzepkana @penens, ounpuzma Openens, oununzabuiie.

2. NuTtepdepeHuusi HEMOHOXPOMATHYECKOT0 cBeTa. BpemMeHHasi KOrepeHTHOCTb. 3aKOH
uHTeppEepeHIM Ha BpeMEHHOM s3blke. DyHKIusS Koppemsiuuu. KommiekcHas cTeneHb
KOrepeHTHOCTU. BuaHocTh MHTEp(hEepeHIIMOHHON KapTHHBI.
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HNutepdepeHunsi HEMOHOXPOMATHYECKOI0 CcBeTa. 3aKOH MHTEp(PEPECHIINH Ha CIEKTPaIbHOM
sa3bike. CBsi3b MeXIy HWHTEPPEPEHIIMOHHON KAapTHMHOM W CHEKTPOM HCTOYHUKA. Bpems
KOTE€pPEHTHOCTH, JUIMHA KOTePEHTHOCTU. CBSA3b MEXAY BPEMEHEM KOI€PEHTHOCTU M LIMPUHOU
criekTpa. MakcuManbHbIN MOPAIOK CIEKTPA.
Nurtepdepennuss cBera OT  NPOTSKEHHBbIX  UMCTOYHUKOB. IIpocTpaHcTBeHHAs!
KOrepeHTHOCThb. DyHKIUSA NPOCTPAHCTBEHHO-BPEMEHHOW KOppeisiuuu. BiusHue pa3Mepos
HMCTOYHUKA HA BHUJHOCTb HUHTEP(EPEHIIMOHHON KapTUHBL. Paauyc KOTepeHTHOCTH, 00beM
KOT'€pEHTHOCTH.
HNuTepdepennus B TOHKUX IJIeHKaX. [[Bera ToHKkuX ieHOK. [loyiockl paBHOM TOJIIUHBI U
paBHOTO HakJIOHA. JIokanu3aus nHTepHEePEHINOHHON KapTUHBI.
MHuoroayyeBasi __uHTepdepenuusi. Dopmyna Diipu. Hurephepomerp Dabdbpu-Ilepo.
MHorocnoiHbie JUANEKTPUUECKUE MOKPBITUS U UX IPUMEHEHHE.
WNuTtepdepomeTpsl U X NIpUMEHEHHE.
Junamuueckue nHTEpHEePEHIIMOHHBIC KAPTHUHBIL.

Tema 4. JUPPAKIINA CBETA

1.

Asaenue audpaxuuu. [puanun [oiirenca-Openenst 3oupr Openens, rpaduyeckuii MeTo
clokeHus: aMIuUTyA. Judpakuus Ha KpyTabIX OTBEPCTUAX, SKpaHaX. 30HHAs IUIACTHUHKA.
Hudpakmus Ha Kkparo dkpaHa, 30HBI Illycrepa, cmmpans Koprio. Pacmpocrpanenue
OTpaHUYEHHOTO IMy4Ka cBeTa. [ 'panuibl npuMmenenus audpakuuu Openens u Opaynrodepa.
Ilonsitue o Teopum audpaxkuuu Kupxroda. Ilpubmmxenue Dpenens u TpuUOTIKEHUE
Opaynrodepa. [udpakuus B ganpHell 30He - nudpakuus Ppaynrodepa. [IpoctpancTBenHo-
MOZYJMPOBaHHAs BOJIHA, CIEKTP IMPOCTPAHCTBEHHBIX YACTOT, PA3JIOKEHUE ITy4Ka I10 INIOCKUM
BOJIHAM, YTJIOBOM criekTp. Audpakis cBeta Ha IBYMEPHBIX 00bEKTax, PU3nKa AU(PpaKIuu Ha
mieny, AUpakius [UIOCKONW BOJHBI Ha MPSMOYroibHOM oTBepctud. Jludpaxmus [Mayccosa
nyuka. [udpakunus Opaynrodepa Ha Kpyrioi ameprype. Paspemaromas crnocoOHOCTb
ONTHUYECKUX MPUOOPOB

Judpakuus cBera Ha MNEPHOAMYECKUX CTPYKTypax. [ludpakuus Ha CUHycOMJaTbHOU
pemerke. Judpakuus cBeTa Ha IUIOCKOM aMIUIMTYyAHOUM pemietke. Jdudpakius Ha ABYX- U
TPEXMEPHBIX MEPUOINIECKHX CTpYKTypax. ®opmyisl Jlays, 3akon Bynbda-bparra.
Audpakuus M cnekTpaibHblii_aHaan3. CrekTpaibHblil aHaM3 B onTHKe. CIEKTPOCKOMHS ¢
MPOCTPAHCTBEHHBIM  Pa3lOkKEeHHEeM  CHeKTpoB.  [IpusmeHHble, aAudpakuUoOHHBIE |
MHTEP(PEPEHIINOHHbIE CIEKTpaJIbHbIe MPUOOPHI U UX OCHOBHbBIE XapAaKTEPUCTHKU: arIapaTHas
GbyHKIMS, YTIIOBas ¥ IMHEHHAS AUCTIepCHs], pa3pelaronias criocoOHOCTh, 007acTh TUCTIEPCUU
Audpakuusi BOJIHOBBLIX NYYKOB. JludpakuuonHas teopus (HOpMUPOBAHHUS H300paKEHUU.
Ponp mudpakiuu B mpubopax GopMHUPYIONINX W300paxeHHe: TUH3E, TEIEeCKONe, MUKPOCKOIIE.
OyHKIMS TPOMYCKaHMsI JIMH3bI, CBOMCTBO JIMH3bBl BBINOJHATH IpeodOpa3oBanue Dypebe.
[IpocTpancTBeHHas GUIBTPALIUSL..

OOpaTHas 3anauya teopuu audppakuum. [onorpadus. YpaBHeHHEe rojorpammsl, ONepaTop
l'abopa. CpoiictBa Tromorpamm. [omorpadupoBaHre TO METOAY BCTPEUYHBIX ITYYKOB.
[Ipumenenue ronorpadum.

Tema 5. HOJIAPUSAINA CBETA

JInHENHO-, TUPKYISPHO- U JJUIMITUYECKU- NOJSAPU30BaHHBIA CBET. MaTeMaTudeckoe OINCaHue
COCTOsIHUA TIOJISIpU3alnH. Hons{pmaum[ €CTeCTBEHHOTO cBeTa. OmTHduecKne sBJICHHUSA Ha rpaHune
paszena M30TPONHBIX IUANEKTpUKoB. @Dopmynsr @penensa. Ilonspuzanus OTpakeHHOW H
IIPEJIOMJIEHHON BOJIH. YT0a bprocrepa. SIBneHre mOJHOro BHYTPEHHErO0 OTPAKEHHsI CBETA U €ro
IIPUMEHEHHUE.
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Tema 6. B3AMMOJENCTBUE M3JIYYEHUS C BEIIECTBOM, PACITIPOCTPAHEHUE
CBETA B CPEJIAX
1. [ducnepcus cBera. PacnpocTpaHeHue cBeTa B M30TPONHBIX JHHEHHBIX Cpeax
PacnpocTpanenue miockKMXx MOHOXPOMAaTHYECKUX BOJH B M30TPOMHBIX cpeaax. Kiaccuueckas
JNEeKTpoHHas Teopusi naucnepcuu. [ucmepcusi QazoBoii ckopoctd u K03 duIueHTa
MOTJIONICHUsl. AHOMallbHass W HOpMajbHas jaucnepcus. PacmnpocTpanenwe cBera B
KOHJICHCUPOBaHHOU cpene, popmyna Jlopenmna. Ontudeckue cBoiictBa cpen B UK, Buaumoit u
Y@ obunactsx cBera.
Pacnpoctpanenne HEMOHOXPOMATHUECKUX BOJIH B JIUCIIEPrUpPYIOIIEN cpene. I'pynmnoBas cKOpoCTh
pacnpoctpanenus nakera. @azosas u rpynmnoBasi CKOpocTH, ux cootnomierue (Gopmyna Pemes)
OcHoBbl _onTtuku MeTaiioB. OCOOEHHOCTH paclpocTpaHeHHsl cBeTa B MeTayiax. Kpurtuyeckas
yactota. OTpakeHHE CBETa MIOBEPXHOCTHIO MeTa/ula. PaccesHue cBeTa B MEJIKOAMCIIEPCHBIX U
MYTHBIX Cpeiax.

2. OnTuKa aHU30TPONHBLIX CpeJl

Mogens aHHU30TPONHOM Cpeabl, TEH30pHas AMAJIEKTPUYECKas BOCHPUUMYHMBOCTb, TEH30pHAs
AUDJICKTpHUYCCKad IMPOHUIACMOCTD. I'maBnas KpucTaJlJIn4eCKasa CucremMa KOOpJAuHaT,
OINTHYECKasl MHAMKATpUCCa.

PacnipocTpaHeHrne MIOCKMX MOHOXPOMAaTHYECKUX BOJIH B aHM3OTPONHON cpele. YpaBHEHUE
BOJIHOBBIX HOpMmaiiell @penens. JlyueBass ckopocts. OnHoocHble Kpuctamibel. IIperomnenue
cBeTa Ha rpanule kpucraia. [locrpoenue ['roirenca uist aHU30TPOIHBIX Cpe.

[IpoXoXieHHEe CBEeTa uepe3 KPHCTAIUIMYECKHME IUIACTHHKM (jeifcTBhe IuacTHHOK /4, 4 /2).

WNuTepdepeniius noaspu30BaHHBIX TydeH, INTACTHHKA MKy TBYMS TIOJISIPOUIAMH.
WnnynupoBaHHas aHU30TpoONUs ontudeckux cBOMCTB 3 dextol [Tokkenbca, Keppa,  Dapanes.
3. Heauneiinasg ontuka. OnTHKa CHJIbHBIX CBETOBBIX MOJIEH
Mopenb  aHrapMOHMYECKOTO  ocuwuisitopa.  HenuneitHas — monsipuzauusa.  OnTudeckoe
JNeTEeKTUpoBaHue. [ 'eHepanyst BTOpOil TapMOHUKH. Y CIIOBHE MPOCTPAHCTBEHHOTO CUHXPOHU3MA.
CnoxeHue ¥ BBIUMTAHUE YacTOT. 3aBUCMMOCTD MTOKA3aTelsl MPEIOMIICHHS] OT MHTEHCUBHOCTHU CBETA.
CamodokycupoBka u 1eoKycHpoBKa CBETA.

Tema 7.0cHOBBLI reoOMeTPHYECKOH ONTHKH

[Ipunuun ®epma. 3aKOHBI OTPAa)KEHUS W MPEITOMIICHHMS] CBETa HA TPAHHUIIEC pa3fena ABYX Cpem.
[Ipenomnenue cBera Ha chepudeckoit rpanune. Uupapuant A66e. LlenTpupoBanHas onTudeckas
cucTema.

Tema 8. OcHOBBI hoTOMeTPUH
OcHOBHBIE (POTOMETPUYECKHE BEJIMYMHBI, CIIOCOOBI MX H3MepeHHs. EIuHHIBI H3MepeHus
(3HepreTuyecKkue 1 CBETOBBIE).
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TpynoemMkocTb
(uac.) ®dopmupye
Ne 11/ No HaunmenoBanue ceMruHapos, S o — OneHoYHbBIE MBble
paszznena MPAaKTUYECKUX wacos | mpaxriueck cpencTBa KOMIIETEHI]
as nn
110 AI0OTOBKa
1 2 3 4 5 6 7

1. -2 DNEeKTPOMarHUTHBIC BOJHBI, UX | 2 Paznoyposuebie | (OIIK-1,
OCHOBHEIE CBOIICTBA, 3a1a4n OIIK-2,)
KOMIUIEKCHAs! 3aIUCh. U 3aJ]aHus

2. -3 CrieKTpbl MOAYIMPOBAHHBIX 4 1 PasnoypoBuesbie | (OIIK-1,
BOJIH. CrieKTpasibHas IJIOTHOCTh 3a7a4un OIIK-2))
MourHocTH. COOTHOILICHHE ¥ 3a/1aHUS
MEXy AITUTEIbHOCTHIO
HMITYJIbCA U IIMPUHOM CIEKTpA.

3. 11-6 KBanToBas npupoja ceera. 2 1 Paznoyposuessie | (OIIK-1,
3aKOHbI TEIJIOBOTO U3JTy4YEHUs 3a/1a4u OIIK-2,)

U 3aJ]aHus

4, I1-8 HNuTtepdepennus 2 PaznoypoBuesbsie | (OIIK-1,
MOHOXPOMaTHYECKOI'0 CBETA. 3a7a41 OIIK-2,)
Krnaccuueckue U 3aJ]aHus
uHTEphEPEHIIMOHHBIE CXEMBI

5. I1-8 KommnbrorepHast mpakTryeckas 2 2 Otuer no (OIIK-1,
pabora "UnTepdepenius" KOMITBIOTEPHON OIIK-2))
Knaccuueckue pabote
uHTEphEPEHIIMOHHBIE CXEMBI

6. I1-9 HNHuTtepdepennus 4 1 PaznoypoBuesbie | (OIIK-1,
KBa3MMOHOXPOMATHYECKOTO 33724 OIIK-2))
cBera. OyHKIMSA BUTHOCTH. U 3a/1aHUS
BpemeHnHas KOrepeHTHOCTb.

CriexTpaiabHOE U BpEMEHHOE
paccMOTpEeHHE.

7. 111-10 WnTepdepenius ot 4 2 PaznoypoBueBsie | (OIIK-1,
MPOTSHKEHHBIX 3a1aun OIIK-2))
KBa3MMOHOXPOMATHYECKUX U 3aJ]aHus
ncTouHuKOB. HTEephepomerp
IOHnra. IlpocTtpancTBeHHast
KOT€PEHTHOCTb.

8. -11 WuTepdepeHius B TOHKUX 2 1 PaznoypoBueBsie | (OIIK-1,
ieHkax. [Tonocsl paBHOTO 3a71aun OIIK-2))
HaKJIOHA U TI0JI0CHI PAaBHOM ¥ 3a/1aHUS
TOJIIIMHBI, MX JIOKATH3ALIHSI.

9. IV-15 HUcnons3oanue 300 Openensi u | 2 1 PaznoypoBueBsie | (OIIK-1,
BEKTOPHBIX IMarpaMm JJIst 3a7a4u OIIK-2,)
KayeCTBEHHOI'0 aHaJIN3a U 3aJ]aHus
T(QPaKIIMOHHBIX KapTHH.
30HHas MJIaCTUHKA.

KommnbroTepHas mpakTuyeckas
pabota "/ludppakuus"

10. IV-16 Judpakius Ha mienu, 4 2 PasnoypoBuesbie | (OIIK-1,
IPSIMOYTOJIBHOM U KPYTJIOM 3aauu OIIK-2,)
OTBEPCTHUSX. Y 33JaHUS
Judpakuus OpayHrodepa kax
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MPOCTPAHCTBEHHOE
npeobOpazoBanne Dypobe.
VYTIII0BOH CIIEKTp, €r0 LIMPHUHA.
Pa3pemaromas cnocoGHOCTh
ONTUYECKUX MPUOOPOB

11. IV-17 JudpakioHHBIE PEIICTKH. 4 1 PaznoyposueBbie | (OIIK-1,
3a1a4n OIIK-2))
U 3a/1aHusl

12. IV-18 CrexTpanbHble TPHOOPHI U X 2 1 PasnoypoBuesbie | (OIIK-1,
OCHOBHBIE XapaKTePUCTUKHU 3a7a41 OIIK-2))
JudpakiimoHHbie OrpaHUIEeHUS ¥ 3a/1aHUS
Ha pa3pelIarolyto ClIOCOOHOCTh
JIMH3BI, TEJIECKOMa 1
MHKPOCKOIIA.

13. IV-19 I'onorpaMMebl IIOCKUX BOJIH, 4 1 PasnoypoBuesbsie | (OIIK-1,
rojorpaMma TO4KH, CBOMCTBa 3a1auu OIlK-2,)
rOJIOTPAMM. u 3axanus K/p

«JIndpaxys»

14. \Y OnTHueckue sBJICHUS Ha 4 2 PasnoypoBuesbie | (OIIK-1,
IpaHuIIe pa3Jiena U30TPOITHBIX 3aJauu OIlK-2,)
TBIEKTPUKOB. DOpMyITBI ¥ 3a/1aHUS
O®penens. Yron bprocrepa.

[TonHoe BHyTpeHHEE
OTpa’KEHHE.

15.. V1-2-26. HNuTtepdepennus 6 2 PaznoypoBuesbsie | (OIIK-1,
MOJIAPU30BAHHOIO CBETA. 3a7a4u OIIK-2,)
[Monspu3zannoHHble TPUOOPHI. U 3a/1aHUS
UeTBepThBOIHOBAS U
MIOJTYBOJIHOBAsI MJIACTUHKH.

[Tonyuenue n ananus
IIUNITUYECKU
TOJISIPU30BAHHOTO CBETA.

16. VIl OCHOBBI TEOMETPUYECKOU 6 1 PaznoypoBueBsie | (OIIK-1,
ontuku. [Ipuaiun @epma. 3a7a4u OIIK-2,)
3aKOHBI OTPaKEHUS U U 3a/1aHUS
MIPEJIOMIJICHUS CBETa Ha TPaHUIIe
paszena JIByX Cpe.

[Ipenomnenue cBera Ha
cepuueckoil rpaHuIie.
WNuBapuant AGGe.
LlenTprpoBaHHast ONITHYECKAS
cucTeMa.

17. VI OcHoBHBIE HOTOMETPUUYECKHE 4 1 PaznoypoBuessie | (OIIK-1,
BEJIMYHHBI, CITOCOOBI UX 3a71aun OIIK-2))
nu3Mepenus. Equnuien U 3a/1aHUS
M3MEpEHUs (SHEPreTHIECKHEe U
CBETOBBIE)

Bcero 60 20
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TpynoemMKocThb
(uac.) dopmupye
Ne HaunmenoBanue 1abopaTopHbIX - OneHounsle MbIe
Ne paznena Bcero U3 Hux
n/n Pa60T 4acoB | IPaKTHYECK CpCACTBa KOMITETCHI
as umn
IIOJIOTOBKA
1 2 3 4 5 6 7
1.12 OnpeneneHue CreKTpabHON 4 3 KonrposbHbie (OIIK-1,
HIMPHHBI U3y YCHHS BOMPOCHT M 3aMaliii k| QIK-2,)
MIOJIYIIPOBOIHUKOBOTO JIa3epa AabopaTopHeIM
yup A p pabotam
2.3 Omnpenenenne paanyca 4 3 KouTpornsHsre (OITK-1,
KPUBHU3HBI JINH3BI U JJTHHBI BOMPOCHL M 3ajaliii k| QIK-2,)
o 71a00paTOPHBIM
CBETOBOH BOJIHBI C TTIOMOIIIBIO
pabortam
koiier; Herotona
3.3 Ha6monenue 4 3 KontposnbHsie OIIK-1,
UHTEP(PEPEHIINOHHBIX MOJIOC BONPOCRI M 3aMAHIA K| OTTK-2,)
11a00paTOPHBIM
PaBHOTO HAKJIOHA U
pabotam
ompeielIeHUE TopsIKa
uHTepPepeHIun
4,14 OrnpezeneHne paspenaromein 4 3 KontposnbHeie OIIK-1,
CrocoOHOCTH TU(PPaKIIMOHHON BOMPOCKHT M 3ajaliii k| QIIK-2,)
ma00paTOPHBIM
pEIIeTKH
paboram
514 H3mepenne JIMHbI BOJIHbI 4 3 KontposnbHsie OIIK-1,
Ja3zepa ¢ OMOIIbIO BOMPOCHL M 3a/aHii k| QITK-2,)
N(PAKIMOHHOHN PEIIeTKH Aa00paTOpHEIM
AUPPAKIL p ) paboram
6. | 4 H3y4enue CrieKTpaabHOro 4 3 KoutponbHbie OIIK-1,
npubopa YM-2 BONPOCH M 3a/AHMA K | O[K-2,)
71a00paTOPHBIM
paboram
7. 3-4 Pu3nuecKue TPUHIIUIIBI 8 5 KontponbHeie OIIK-1,
roxorpadun BONPOCEI 33/l K | O[TK-2,)
71a00paTOPHBIM
paboram
8.15 HccnenoBanre 4 3 KonrposbHbie OIIK-1,
MOJISIPU30BAaHHOTO CBETA BOMPOCRI M 3alAHMA K| OTTK-2,)
1a00paTOPHBIM
pabotam
9.|5-6 Bparienue miockocTu 4 3 KourponbHsre OIIK-1,
HOJ‘I}IpI/BaHI/II/I BOIPOCHI U 3a/IaHUSA K OHK_Z,)
1a00paTOPHBIM
pabotam
10. | 5-6 CIEKTPOCKOIUIECKOE 4 3 KourpornbHsre OIIK-1,
UCCIICIOBAaHHE XPOMATHUECKOM BOMPOCKHT M 3ajalii k| QITK-2,)
1a00paTOPHBIM
TOJIIPU3AITUH CBETA
paboram
11. | 5-6 N3ydeHne OCHOBHBIX SBJICHHI 4 2 KonrposibHbie OIIK-1,
MOJISIPU3AIIMH B TTAPATULICITBHBIX BOMPOCRI M 3aMAHMA K| OTTK-2,)
1a00paTOPHBIM
CBETOBBIX MMyYKaX
paboram
12. | 6. Ornpenenenne nokazarens 4 3 KonrposibHbie OIIK-1,
MIPU3MBI C TTOMOIIBIO BOMPOCKI M 3alAHUA K| OTTK-2,)
71a00paTOPHBIM
TOHUOMETpA
paboram
13. |6 ['eHepanus KpaTHBIX TAPMOHHUK 4 3 KouTponbHeie OIIK-1,
BOINPOCHI U 3a/1aHUSA K OHK_Z )
1a00paTOPHBIM '
paboram
14. | 6 [Mornomene kpucramion LiF. 4 3 KonrposibHbie OIIK-1,
BOMPOCHI U 3aJITaHUA K
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paboram

Bcero 60 40

1.

2.

4.3.2. IlepedyeHb TeM (BONMPOCOB), BBIHOCHMbIX HA CAMOCTOSITEIbHOE H3YUeHHeE CTYJeHTAMHU B
paMkax camocTositeJbHoil padoTsl (CPC)
Ha camocrosiTenpHyI0 pabOTy BEIHECEHBI CIIETYIOIIE BOIPOCHI
Ontruueckue SBJICHHUS HA TPAHUIE pa3jiesia U30TPOIHBIX JUANEKTPUKOB. DopMyibl DpeHens.
[Tonspuzanust oTpa)KeHHOW W MPEJIOMIICHHOM BOJIH. Y01 bproctepa.
SIBneHue MOJIHOTO BHYTPEHHETO OTPAXKEHHUS CBETAa U €T0 MPUMEHEHHE.
WNuTtepdepomeTpsl U X NIpUMEHEHHE.

4.4, MeToanuecKue YKa3aHHs M0 OPraHU3alMU CAMOCTOSITE/ILHOI padoThI CTY/IEHTOB

CamocrosTenbHas paboTa CTyICHTOB
1. AynutopHas camocTosiTeNbHas paboTa, KOTOpas OCYIIECTBISAETCS O]l HEMOCPEACTBEHHBIM
PYKOBOJCTBOM IpENOJaBaTelisi HA CEMUHAPCKUX U MPAKTUYECKUX 3aHATUSX.
Ha npakthueckux 3aHATHSAX [0 AMCLHUIUIMHE HE MeHee | uyaca U3 ABYX OTBOAMTCS Ha
CaMOCTOSITENIbHOE pelieHue 3a1ad. [IpakTruueckue 3aHSITUSI CTPOUTCS CIEAYIOIIUM 00pa3oMm:
1. BBognas npenojaBarens (LenH 3aHIATHS, OCHOBHBIE BOIPOCHI, KOTOPBIE JTOJKHBI OBITH
PacCMOTPEHBI).
2. bermelii onpoc.
3. Pemienue 1-2 TUNOBBIX 3a/1a4 y TOCKH.
4. CaMOCTOATEIBHOE PELICHUE 3aay.
5. Pa30op TunoBbIX OIIMOOK IpU peUICHUM (B KOHLE TEKYIIEro 3aHATUS WM B Haydaje
CJIETYIOIIIETO).
2. BueayautopHasi caMmocTosTelbHas paboTa, B OCHOBHOM, BBIIOJHSETCS B BHUAE JOMAIIHUX
3aJlaHuH 10 PELIEHUIO 3aa4 110 KaKJI0U TeMe Kypca.
[Ipy BBIMONHEHMM AayIUTOPHOM U BHEAYAUTOPHOM CaMOCTOSITENIBHOM pabOThl HCIIOJIb3YETCs
yuebHoe nocobue Uymak B.B. BonnoBas onTuka B mpumepax u 3anadax. Mznarensctso UI'Y.
Wpxkytck, 2012r
[Ipy BBINOJIHEHUHU J1aOOPATOPHBIX PAOOT M CAMOCTOSTENBHOW MOJATOTOBKM K HX BBIIOJIHEHUIO
ucrions3yercs yueOnoe mocobme JIL.U. Illenuna, B.B. Yymak, B.B. JleranoB Omntuka.
JIaGopartopnslii mpaktukym M3natensctBo UI'Y. Upkytek, 2019 ¢

4.5. IIpuMepHasi TeMATHKA KYPCOBBIX Pa0doT (IP0eKTOB) (IPU HAJTUYMH)

KypcoBble paboThl yd4eOHBIM IUIAHOM HE MPeyCMOTPEHBI

3akoH byrepa-bapa 1abopaToOpHBIM OIIK-2,)
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V. YueOHo-MeTOAHYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCIUNIHHBI (MOTYJIA)

@) OCHOBHAs Tumepamypa

1. Yywmaxk B.B. BonHoBas ontuka B mpumepax u 3amadax [Tekcr] : yue0.mocobue : B 2 4./ B. B.
Yymak ; UpkyTckuii roc. yH-T. - UpkyTtek : U3a-so UT'Y, 2012 - . - 20 cm. - ISBN 978-5-9624-
0579-7. — (843k3)

2. JL.W. Ulenuna, B.B. Yymak, B.B. JIbizranos Ontuka. JIabopaTopHbIii MPaKTUKYM:
yue0.mmocobue : . / UpkyTckuii roc. yH-T. - UpkyTck : U3a-so UT'Y, 2019 - . - 20 cm. - ISBN
978-5-9624-1754-7. — (100 >k3)

3. CuByxuH, Imutpuii BacunseBuu. O0muii kype ¢pusuku [Teker] : yueb.mocodbue s crya. pus.
cretl. By30B / JI. B. CuByxuH. - 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.: ¢. 783-791. -
ISBN 5-9221-0228-1. — (30 7x3)

4. Kamureeckuii, H.M. BonHoBas ontuka [DnexkTpoHHBIA pecypc| : yueb.mocodome / H. U.
KamureeBckuil. - Mocksa : Jlans, 2008. - 466 c. : . - (Knaccuueckas yueOHas muTeparypa mno
¢dusuke) (Jlyumme knaccuueckue yueOHukH). - Pexxum nocryna: 9bC "UsnarensctBo "Jlans". -
Heorpanmu. nocrym. - ISBN 978-5-8114-0666-1

5. Hponos, U.E. 3agaun mo obmel ¢usuke [DnekTpoHHBIH pecypc] : yueb.mocobue / U. E.
Hponos = Exercisesingeneralphysics. - Mockga : Jlaub, 2009. - 416 c. : uin. - (Kimaccuueckas
yueOHas qureparypa no ¢usuke) (Kiaccuueckue 3ajauHuky U NpakTUKyMbl. Dusnka). - Pexxum
nocryna: 9bC "UznatenscrBo "Jlanp". - Heorpanuy. goctym. - ISBN 978-5-8114-0319-6

OONONHUMENbHAS TUMePamypa

1. AxwmanoB C.A.Craructuueckas paanopusuka u ontuka. CiaydaiiHbie KoieOaHus U BOJHBI B
nuHeiHbIX cuctemax U3n. 2. [Onexktponusiii pecype] / C. A. Axmanos, FO. E. [Ipskos, A. C.
YupkuH. - Mocksa : PUSMATIIUT, 2010. - 428 c. : un. - loctyn B ObC "JIAHB". -
Heorpanuu. noctym. - ISBN 978-5-9221-1204-8

2. Bbyruxos E.M.OnTuka [Dnextponnsiii pecypc] / E. U. Byrukos. - Mocksa : Jlans, 2012. - 607 c. :
ui. - (YuebHuku ans By3oB.CrieniuanbHas aureparypa). - Pexxum nocryna: ObC "U3narenscTBo
"Jlanp". - Heorpanuu. goctym. - ISBN 978-5-8114-1190-0

3. B.U. Kpacos, Onrtuka [Tekct] : xoMmbloTepHblid npakTukym: Yue6. mocodue / B.M. Kpacos,
B.JI. Ilanepusiii, B.B. Uymak ; @en. areHTcTBO 1o 00pa3zoBanuto; UpkyT. roc. yH-T . - UpKyTCK :
Wzn-Bo UT'Y, 2005. - 90 c. : un ; 21 cm. - (KommbroTepHble TexHONIOTHH B Pusnke). — (31 2k3)

HNHTepHeT HCTOUYHUKH

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 uzoanus
- HeT.

8) CNUCOK A8MOPCKUX MemOoOudeckux paspabomox Yueonoe nocoobue.

e KowmmnbroTepHbie TexHONOTHH B pusuke. YacTh 2. DKCIIEPUMEHT ¢ KOMIIBIOTEPHOMN
nojaepxxkoit: ApramonoB M.®., I'nazynos O.0., Kpacos B.U., Kpunbepr U.A., [TanepHsrii
B.JI., Uymak B.

e Uymak B.B. BonnoBas ontuka B mpuMepax u 3agadax [Tekcr] : yue0.mocobue : B 2 4. / B.
B. Uymak ; UpkyTckuii roc. yH-T. - UpkyTck : M3n-Bo UT'Y, 2012 - . - 20 cm. - ISBN 978-5-
9624-0579-7. — (843k3)

e JLU. lllenuna, B.B. Yymak, B.B. JIbizranos OnTuka. JlabopaTopHbIil TpakTHKyM:
yuaeb.mocobue : . / UpkyTckuii roc. yH-T. - UpkyTck : U3a-Bo UT'Y, 2019 - . - 20 cm. - ISBN
978-5-9624-1754-7. — (100 5k3)

e DJeKTpOHHAs BEpCHUsl KOHCIIEKTOB Jiekiui aBT. Yymak B.B.


http://www.physdep.isu.ru/kosm/method/inform/2/title2.pdf
http://www.physdep.isu.ru/
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2) 6a3bl aaHHblx, qubOpMGquHHO-CI’lpGGOllele U NOUcCKoeble cucmemosl
e DY3 «bubmamorex» https://isu.bibliotech.ru/
e DBC «Jlanb» http://e.lanbook.com/
e DOBC «Pykonm» http://rucont.ru/
DBC «Anbyke» http://ibooks.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbI (MOYJIS)
6.1. YueOHo-1a00paTopHoe 000py/10BaHMeE:!
e JleKuuu M MPaKTHUECKUE 3aHATHUS MPOBOAATCS B Ay AUTOPUU 000PYAOBaHHOM
MYJIbTUMETUHHBIM IIPOEKTOPOM U HOYTOYKOM.
e lImeercs HaOOP A IEMOHCTPALMIL: OTYIPOBOIHUKOBEIN J1azep, HAOOP
T(QPAKIUOHHBIX PEIIETOK, IIEIEH.
e lcnonb3yercsi KOMIUIEKT KOMIBIOTEPHBIX MPE3EHTALMI M0 BCEM pasfesiaM Kypca aBT.

Uymak B.B.

e JlaGoparopHblil IPAaKTUKYyM MO AUCLUILIIMHE IIPOXOJUT B 000PYJOBaHHON Jaboparopuu
(ma6 211)

J Ha ¢akynprere nMeeTcsi KOMIbIOTEPU3MPOBAHHAS AyJUTOPHUS, IpeJHa3HaueHHas

JUIL CaMOCTOSITEJIbHOM paboThl, C HEOrPaHMYEHHBIM JocTynoM B IHTepHeT, craHgapTHbIE
CPEICTBaMH MPOCMOTPA MPE3EHTALMI U JPYTUX MaTepUalIoB IO KypCy.
. MMmeroTcss CHUCKM 3alaHuii M METOJUYECKOE PYKOBOACTBO B 3JIEKTPOHHOM H
[I€YaTHOM BUJI€, B TOM YHUCJIE B ABTOPCKUX YUEOHBIX TOCOOUSX.
5.2. IlporpaMmmHoe oOecnevyeHue:
Hcnoan3yercsi nporpammuoe obecnieyenue k mocoouro B.U. Kpacos, B.JI. Ilanepnsiii, B.B.
Yymak Omntuka Komnerortepusii npaktukym. PHUO  HI'Y, wucnone3yercs B KadecTBe
JIEMOHCTPALIMOHHOTO MaTepuana
e Cranpaptaeie cpeacrea Windows u MS Office mist paGoThl ¢ mpe3eHTanusIMu,
® CTaHJapTHHIE CEPBUCHI TNI00ANBHOM ceTu HTEepHET
6.3. Texunueckue U 31eKTPOHHbIE CPEACTBA:
Jlns npoBeaeHUs MPAaKTUYECKUX U JIEKIIMOHHBIX 3aHATUH B KayecTBE JEMOHCTPAIlMIOHHOTO

000pYyIOBaHUS MCHOJB3YIOTCA MPOEKTOP, dKpaH. Mcronb3yloTcss coBpeMeHHble 00pa30BaTelIbHbIE
TEXHOJOTUU: WHPOPMAIMOHHbIC (JIeKIMM | Tpe3eHTaimu B Power Point), mpoekTHbIe
(MynbTUMeENMa, BUEO, JOKyMeHTalbHble (uibMbl). Vcnonab3oBaHue rinodaabHONH KOMIBIOTEpHOU
CETH MO3BOJIsIeT 00eCneUnTh TOCTYIHOCTh MIHTepHET-pecypcoB U peaan30BaTh CaMOCTOSITEIbHYIO
paboTy CTy/IEHTOB.

Jnst opranu3anuu U KOHTPOJISI CaMOCTOSITENIHHOM pabOThI CTYIEHTOB ucmosb3yeTrcs D0C

YHUBCPCUTECTA, IAC pa3MCIICHBI MATCPUAJIbI U aBTOPCKHUC JICKIIUU U 3aHATHA

VII.OBPA3OBATEJIbBHBIE TEXHOJIOT'UHA
Kypc umeer 351eKTpOHHYIO BEPCHUIO ISl TPE3EHTALAH.
Jlexuuy 4YUTAXOTCA C UCIOJIB30BAHUEM COBPEMEHHBIX MYJIBTUMEIUNHBIX BO3MOXKHOCTEH U
MPOEKIIMOHHOTO 000pyI0BaHUs. VCronb3yl0TCsS HHTEPAKTUBHBIE TEXHOJITOTUU

VIIILOOEHOYHBIE MATEPHUAJIBI U1l TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA
@OH OLIEHOYHBIX CPEJCTB IIPEACTABIICH B IIPUIIOKECHUN

Tunvi KOHMPOJIAL YCREUWHOCMU OCBOEHUS NPOSPAMMbL CIYOEHMOM !
. TEKYIIHI KOHTPOJIb YCIEBAEMOCTH;


https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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. MIPOMEKYTOUHASI ATTECTALIMS;
. UTOTOBAas TOCYJJapCTBEHHAs aTTeCTalusl.
Texymuii KOHTPOJh YCIEBAEMOCTH — OTO TPOBEPKAa YCBOCHUS Y4YeOHOTrO Marepuaa,

PEryJIsipHO OCYLIECTBIIsIEMasl Ha MIPOTSHKEHUHU CEMECTpa.
[TpomexyTouHass arrecrauusi (3a4eT, 3K3aMEH) - 3TO OLIEHKAa COBOKYIHOCTH 3HaHHH,
YMEHHUH, HaBBIKOB 10 JUCLUIUIMHE B LI€JI0OM HJIH 110 €€ pa3JiesaM.

DopMBbI POMEKYTOYHOT0 M HTOTOBOI0 KOHTPOJISI
Texkymasi arrecTauusi TNPOBOAMTCA eXeHexenbHO. Kpurepuir (opMUpOBaHHMS OICHKH —
[IOCEIIAEMOCTh 3aHATUH, aKTUBHOCTh CTYJEHTOB Ha JIEKIMIX M CEMHHAPCKUX 3aHATHUSAX, YPOBEHb
MOJATOTOBKH K CEMUHAPaM, BEITIOJTHEHHUE JOMAITHUX PaboT.
Jsi mostydyeHusi JOMYCKa K 3K3aMeHY CTYJIEHT 00si3aH PElIUTh HE MEHee JBYX MHCbMEHHBIX
KOHTPOJIbHBIX, BBIIIOJIHUTH BCE JOMAIlHWE 33JaHUsI U YCIICIIHO BBICTYNHTh Ha ceMuHape. s
JIOTTyCKa K dK3aMeHy Heo0Xo 1Mo HaOpath He MeHee 30 6asuioB.
Ilpomescymounaa ammecmayusa nposodumca 6 gopme 3xkzamena. Kpome moeo, oucyuniuna
8KIIOYeHa 8 npozpammy Hmoeosoii cocyoapcmeennoi ammecmayuu. B sxzamenayuonnou pabome
HA 20CY0apCcmEeHHOM IK3AMEHE UMEEMC sl KAK MUHUMYM OOHA 3A0a4d N0 OAGHHOMY KYPCY 8 KA*OOM
sapuanme.
YCTHBIN SK3aMEH MPOXOAUT IO OMIIeTaM, Kbl U3 KOTOPBIX COJEPXKUT JBa BOMPOCA H 3a/1ady.
O06o0meHHas cxema OwIeTa MpUBeICHa HIKE
buner Ne

1. Bompoc mis nposepku ypoBHsi o0yduenHoctu 3HATDH

3. 3agaua ans npoBepku ypoBHs o0yueHHoctu BJIAJIETH*

Kaxnapiii Bompoc COAEPKUT OAWH NYHKT MPOrpaMMbl Kypca WM €ro 4acth. s mosydeHus
MOJIOKUTETIFHONW OIIEHKH HeoO0XoAumo, Habparh cymMMmy OaljioB MO TEKyIIeW aTTeCTallud u
sK3aMeHy He MeHee 60 6aioB.
B mpomecce koHTpods mpoBepsieTcs CcHOPMHUPOBAHHOCTH CIEAYIOUIUMX OOIIEKYIbTYPHBIX H
po¢eCCUOHATBHBIX KOMITETEHIIUNA
e (CrnocobeHn mpuMeHATh 0a30Bble 3HAHWA B 00JMaCTH (U3MKO-MATEMATHYECKUX U (WIJIH)
€CTECTBEHHBIX HAayK B cdepe cBoei npopeccuonansHoi aesrensroctu; (OIMTK-1)
v OIIK-1.3. ucnons3yeT 0a30BbIc 3HAHUS B 00J1aCTH (PU3HUKH B CBOCH MPOdeCCHOHATBHON
IEeATENBHOCTH
e (CrnocoOeH MpOBOAUTH HAay4HbIE HMCCIEIOBAaHUS (PU3NYECKUX OOBEKTOB, CHCTEM M IMPOLIECCOB,
00pabaTbIBaTh U MPEACTABIATH SKCIIEpUMeHTaNbHbIE faHHbie (OITK-2)
v' OIIK-2.1 3HaeT OCHOBHbIE HAYYHBIE METOIbI TEOPETHYECKOTO U IKCIIEPUMEHTAIILHOTO
UCCIeJ0BaHUS 00BEKTOB, MIPOLIECCOB U SBICHUN
v OIIK-2.2 TIpoBOAHUT HAyYHBIE UCCIEN0BAHMUS (PUIMIECKUX OOBEKTOB U aHAIU3UPYET PE3YJIbTATHI
HCCIIEJOBAHNHN
[To xaxx/10#1 TeMe pa3pabOTaHbI TECTOBBIC 3aJaHUsI, BOIIPOCHI JIJIsl TECTOB MPUBEICHBI B
npuiioxkeHnnd. Kpome 3Toro k Kypcy npujiaraercsi TeCT JAJIsl IpPOrpaMMHUPYEMOTO KOHTPOJIS
conepxauii 2 Bapuanta u 50 BorpocoB. TecT BKIIIOYAET CIASAYIOIINE BUIbI 3a/IaHUMN

1. 3amaHus ¢ eMHUYHBIM BbIOOpOM oTBeTa (1-35);

2. 3aJaHus ¢ MHOXECTBEHHBIM BbIOOpOM (36-43)

3. 3ajaHus HA YCTaHOBJICHUE COOTBETCTBUS (44-47)

4. 3amaHus Ha yCTAHOBJICHUE MPABWIBHOM MocienoBarenbHOCTH (48-49)
5. 3aaaHus OTKpbITOM popmbl. BeTaBpTe npomymienHoe cioBo (50)

Buabl KOHTPOJISI M aTTECTALMM NPHBeIeHbI B TA0IMIE
e [IporpaMmma ouneHMBAaHUSI KOHTPOJIHPYEeMOH KOMIIETCHIIUH
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KonTpoaupyembie | KonTpoa [Tokazarenn Kpute HaumenoBanue
TeMbl (pa3aeJibl) HpyeMble puit 0C?
KOMIIETeH oueHu |3 TK A4
nuu/ BaHUA
UHIMKATO
pbl
BBEJIEHHUE. OIIK-1 Bomnpocsr B
OcHOBHBIE 3TANBI (OIIK-1.3) 9K3aMEHaIuo
Pa3BUTHA ONTUKH HHOM Ouiiere
l. | OcHoBBI OIlK-1 banbr 3a 0,5/1 | PasnoypoBu | Bompocsr B
nekTpoMariuTHoi | (OITK-1.3) | BBIIOIHEHHOE oan €BBIC 33J]a4YM | IK3aMEHAIHO
TEOPHH CBeTa 3afiaHne 3a U 3aJ]aHUs HHOM Oujere
Ba3OBLII:“1/HOBm 3aauy
IMICHHBIN
YPOBEHb
Il. | U3nyyenue OIlK-1 baner 3a 0,5/1 | PasnoypoBu | Bompocsr B
CBETOBLIX BOJIH (OIIK-1.3) | BeITOIHEHHOE | Gaint €BbIE 3a1aYd | DK3aMEHAaIOo
OIIK-2 3aJlaHue 3a U 3a7]aHUs HHOM Ouiiere
(OIIK-2.1 | bazoswiit/IloB | 3amauy | 3aganus mo
OIIK-2.2) | wlleHHBbI#H nabopaTtopH
ypOBEHb bIM paboTam
OIlK-1 Brimonnenune 1 6ann | Habop Bomnpocsr B
(OIIK-1.3) | KOMIbIOTEPHO | 3a 3a1aHUI AK3aMEHaIINO
OIIK-2 " 3aJIaHl | KOMITBIOTEPH | HHOM OmiieTe
(OIIK-2.1 | mabopatopHOH | € oro
OIIK-2.2) | paboTsI IPAKTHKyMa
I11. | MaTepdepenuus OIIK-1 bannsl 3a 0,5/1 | PasnoypoBH | Bompocs! B
cBeTa (OIIK-1.3) | BbINIONIHEHHOE | DAL €BBIC 33J]a4M | DK3aMEHAI1O
OIIK-2 3ajaHKe 3a ¥ 3a/1aHUS HHOM Ousere
(OIIK-2.1 | Bazossrit/IloB | 3amauy | 3amaHus 1Mo
OIIK-2.2) | blICHHBIN n1abopaTopH
YPOBEHb bIM paboTam
OIIK-1 bannsl 3a 2 KonTtponsna | Bonpocsl B
(OIIK-1.3) | BemonHeHHOE | Oayuta | s pabota 9K3aMeHaINo
OIIK-2 3a/1aHue 3a HHOM OuJere
(OIIK-2.1) 3amaqy
OIlK-1 Brimonnenue 1 6ann | Habop Bomnpocsr B
(OIIK-1.3) | KOMIIBIOTEPHO | 32 3aaHuI 9K3aMEHALNO
OIIK-2 i 3aJlaHd | KOMITBIOTEPH | HHOM OmiieTe
(OIIK-2.1 | nabopaTopHO | € oro
OIIK-2.2), | paboTbt MpaKTHKyMa
IV. | Audpakuus ceera | OIIK-1 banner 3a 0,5/1 | PasnoypoBu | Bompocsr B
(OIIK-1.3) | BeIIOSTHEHHOE | Gasut €BbIE 33J]a4M | IK3aMEHAIMO
OIIK-2 3aJaHue 3a U 3a7aHusg HHOM Oujiere
(OIIK-2.1 | bazoswiit/IloB | 3amauy | 3amaHwus Mo
OIIK-2.2) | wieHHBbI#H n1abopaTopH
YPOBEHb BIM paboTam
OIlK-1 bannel 3a 2 KonTponsna | Bonpocs B
(OIIK-1.3) | BeimosiHeHHOE | Oayuta | s pabora 9K3aMEHaIUO0
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OIIK-2 3a/1aHue 3a HHOM Ouiere
(OIIK-2.1 3amauy
OIIK-2.2)
OIIK-1 Brimonnenue 1 6amn | HaGop Bomnpocsr B
OIIK-2, KOMIIBIOTEPHO | 3a 3a1aHUI 9K3aMEHalUO0
OIIK-1 " 3aJIaHl | KOMITBIOTEPH | HHOM OmiieTe
(OIIK-1.3) | maboparopHoii | e oro
OIIK-2 paboThl MpaKTUKyMa
(OIK-2.1
OIIK-2.2)
V. | HHoasipuzauus OIIK-1 banner 3a 0,5/1 | PasnoypoBu | Bompocs! B
cBeTa (OIIK-1.3) | BeIOSIHEHHOE | Oasut €BBIC 33J1a4M | SK3aMEHAINO
OIIK-2 3a7aHue 3a U 3aaHUs HHOM OuJiere
(OIIK-2.1 | bazossrit/IloB | 3amauy | 3amaHus 1Mo
OIIK-2.2) | wlIeHHbI#H nabopaTopH
YPOBEHD bIM paboTam

VI 1. OIlK-1 PasnoypoBH | Bompocsl B
Pacnpoctpanenne | (OIIK-1.3) €BBIC 33J]a4M | HK3aMEHALMO
cBeTa B OIIK-2 U 3aJaHUs HHOM OuIIeTe
HU30TPONHBIX (OIIK-2.1 3agaHus 1o
JuHeiiHbIX cpenax | OIIK-2.2) nabopatopH

bIM paboTam

VI 2. OnTuka OIlK-1 bannel 3a 0,5/1 | PasnoypoBu | Bompocsl B
AHHM30TPOIHBIX (OIIK-1.3) | BbINONIHEHHOE | DALt €BBIC 33J]a4M | HK3aMEHALMO
cpen OIIK-2 3aJjaHue 3a ¥ 3a/IaHUS HHOM OuJieTe

(OIIK-2.1 | bazossrit/IloB | 3amauy | 3amaHus 1o
OIIK-2.2) | blICHHBIN n1abopaTopH
YPOBEHb bIM paboTam

Vi 3. HesiuHeiinas OIIK-1 Bompocsl B

ONTHKA (OIIK-1.3) HK3aMEHAIINO
OIIK-2 HHOM Ousere
(OIK-2.1
OIIK-2.2),

VIl | OcHoBBbI OIIK-1 bannsl 3a 0,5/1 | PasnoypoBH | Bompocs! B
reoMeTpu4YecKoi (OIIK-1.3) | BbINONIHEHHOE | OaJLT €BBIC 33J]a4M | DK3aMEHAMO
ONTHKH. OIIK-2 3ajaHKe 3a ¥ 3a/1aHUS HHOM Ouiere

(OIIK-2.1 | Bazossiit/IloB | 3amaay
OIIK-2.2) | bIIICHHBIH
YPOBEHb

VIl | OcHoBHBIE OIIK-1 bannsl 3a 0,5/1 | PaznoypoBu | Bompocsr B
¢poromerpuueckue | (OINK-1.3) | BeimoaHEHHOE | Oast €BbI€ 3aJ1a4M | dK3aMEeHAaI1o
BeJIMYUHBI, OIIK-2 3aaHue 3a U 331aHUs HHOM Ousere
€roco0bI X (OIK-2.1 | Bazossrit/IloB | 3amaay
U3MepeHusl. OIIK-2.2) | bIIICHHBIH

YPOBEHb
OIIK-1 bannsl 3a 2 KonTponsna | Bonpocsl B
(OIIK-1.3) | BemonHeHHOE | Oayuta | s pabota 9K3aMeHaIno
OIIK-2 3a/1aHue 3a HHOM Ousere
(OIK-2.1 3ajauy
OIIK-2.2)
Bcee pa3nennt OIIK-1 bamusl 3a B Tect
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(OIIK-1.3) | BBINIOJHEHHOE | COOTBE
OIIK-2 3a7aHue TCTBUU
(OIK-2.1 c
OIIK-2.2) HHCTPY
KOuen
K
TECTY
! Pasnen, Tema JMCIUIIIMEBI YKA3bIBAIOTCA B COOTBETCTBHH ¢ paboueil IporpaMMOii MCIUILTHHEL

(Motyst)

2 OC - oreHo4HOE CpEICTBO

3 TK — Tekymuii KOHTPOIb

4 [TA — mpoMexyTO4Hasi aTTecTarus

1) JleMOHCTpPANIMOHHBII BAPHAHT KOHTPOJIbHOI padoThl Nel

Bapuanr 1.

1. C momMoribro TOHKOH coOuparoliel CTEKISHHOM TUH3bI ¢ MoKa3areneM npeinomienus N =1,5
MOJIy4EHO JICUCTBUTEIbHOE N300paxeHue npeamera Ha paccrosiHuu 10 cm ot nmun3bl. [locne
TOrO, KaKk MpEeAMET W JIMH3Yy TMOMECTWIM B BOJY, HE MEHSS PACCTOSIHUS MEXIy HHUMH,
M300paXkeHNe MOTy4YHSIOCh Ha paccTossHuU 60 cMm oT nuH3bl. Haiitu dokycHoe paccrosiHue

JIMH3BI B BO3]lyX€, ECIIU TI0Ka3aTeb npenomienus Boasl N =4/3

2. Y TOHKOH JBOSIKOBBIIYKJION JIMH3bI cepeOpHUTcs 0oHA U3 nosepxHocred. Haiitu ¢gokycHoe
paccrosare f TOIXy4eHHOTO TakuM o0pa3oM 3epkana. Pagmyc KpHUBH3HBI YHCTOM
noBepxHocTU R1, panuyc KpUBU3HBI IOCEPEOPEHHOM MOBEPXHOCTH R2,

3. Jlumza c¢ ¢okycHbiM paccrossaueM f = 10 cM caenmaHa W3 CTeKiIa € TOKa3areneM
npenomienus n = 1,5. Haiitu gokycHoe pacctosiHue finmH3bl, MOMELIEHHOW B Boay (ni
=4/3).

4. Hapg ueHTpoM KpyIJIo IUIOIAAKH BUCHUT jamia. OcBemeHHOCTs E1 B LEHTpe IUIOMaaKu
paBHa 40 5k, E2 Ha kpato ruiomanku paBHa 5 jk. [Tox xkakuMm yrimom ¢ majnaroT Jydd Ha
Kpai MI0Ia K ?

2) Ob6pa3sen Tecta 1Mo TeMaM «JJIeKTOPOMATHHTHBIE
BO/IHBL. UHTEpdepenuns cBera»

3aganue 1
Ha pucyHke moka3zaHa OpuEHTalMs BEKTOPOB

Hanpsokénnocty snekrpuueckoro (E) u maraurnoro (H)

IOJIE B DJIEKTPOMAarHUTHOM BOJIHE. BekTop minoTHOCTH y
IOTOKA DHEPTUHU AJIEKTPOMArHUTHOIO I10JI1 OPUEHTUPOBAH B
HAMpAaBJICHUH ...
1; 2; 3; 4.
A

3apanue 2 L )

Ha  pucyske  mpencraBieHa  MIHOBEHHas dororpadus E
AJIEKTPUYECKON COCTAaBJIIONIEH AIEKTPOMATHUTHOMN BOJIHBI, /

nepexondieil u3 cpensl 1 B cpey 2 meprneHIuKyIIpHO TpaHUIle pas3jaena 1 >

AB. / E X,
OTHoIIIEHUE CKOPOCTH CBETA B Cpelie 2 K ero CKopocTu B cpene 1

paBHO ...

1); 1,5 2) 0,67, 3) 1,75; 4) 0,84.

3agpanuel
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[losBneHne LBETHBIX PAAYKHBIX ISATEH Ha IOBEPXHOCTH BOJbI, MOKPBHITOM TOHKOH
OEH3MHOBOU WJIM MACJITHOU IUIEHKOU ABIISIETCS CIIEACTBUEM SIBJICHUSL. . ..

1) Uurepdepenniuu cBera; 2) dudpakiuu cBera;
3) [Monspuszanuu cBera; 4) ducnepcuu cBera.
3aganue 4

PazHocTh X012 MByX nHTepdepupyromux aydeit paBaa A/4 (A — 1uyiHa BOJIHBI). Pa3sHOCTH
(a3 xosebaHmii paBHa:
1) 45°; 2) 30°; 3) 60°; 4) 90°.
3aganue 5
CKIapIBafOTCSl JIBa TapPMOHHYECKUX KOJICOAHMSI OJHOTO HAMpaBICHUS C OJUHAKOBBIMH
YacTOTAaMM U PaBHbIMHM aMmmmryiamu  Ao. Ilpu passoctu (a3 AQ =T ammmryzsa

PE3yNBTUPYIOIIETrO KoieOaHus paBHa. ..

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

3ananmne 6

[Tpr wHTEpEpEeHIINN KOTEPEHTHBIX Jyded ¢ JmHOW BOJHBI 400 HM MakCHMyM BTOPOTO
MOPsAIKAa BOZHUKAET MIPU Pa3HOCTHU XOJa ...
1) 400 uwMm; 2) 200 uMm; 3) 800 um; 5) 100 uMm.
3aganme 7

V3 mnpuBEeNEHHBIX YTBEPKICHUH, KACAIOMUXCS CIOXKCHHUS BOJH, BEPHBIM SIBJISICTCS
ClIeyIollee yTBepKACHHE:
1) cymMmmapHasi HHTGHCUBHOCTD TIPY MHTEP(EPEHITUU ABYX KOTEPEHTHBIX BOJIH 3aBUCUT OT Pa3HOCTHU
(a3 uaTepepupyoIUX BOIH;
2) mnpu wuHTEpPEpEeHIIMH KOTEPEHTHBIX BOJH OJWHAKOBOH WHTCHCHBHOCTH CyMMapHas
MHTEHCUBHOCTH PaBHA YYETBEPEHHOW MHTEHCUBHOCTU KaXKIOW BOJIHBI;
3) Ipu CIOKEHWU KOTEPEHTHBIX BOJH CyMMapHas WHTEHCHBHOCTh paBHa CyMME WHTEHCHBHOCTEH
CKJIa/IbIBAEMBIX BOJIH.
3aganue 8

KorepenTHbie BOTHBI C HaYadbHBIMU (a3aMu P1 U G2 U PA3HOCTHIO X0/a A TIPU HAJIOKEHUU
MaKCUMaJIbHO 0CIa0IsrOTCs Ipy BoimosHeHun yeaosus (K=0, 1, 2)...
1) A=M4; 2) o1 — @2 = 2km; 3) A=Kkh=2kA2; 4) A= (2k+1)\/2.
3aganue 9

st Touku A omTUYeckas pa3HOCTh X0Ja Ty4yell OT ABYX KOT'€PEHTHBIX UCTOYHUKOB S1 U S
paBHa 1,2 Mxm. Ecnu uinHa BostHbl B BakyyMme 600 HM, TO B Touke A
OyneT HaOmoaaTheA. . .

1) makcumMyM uHTepQEepeHLMH, TaK Kak pa3HOCTb XOJa paBHa o--~-"" _ P A
YETHOMY YHCIy TIOJYBOJIH; S -7
2) MUHUMYM UHTeppepeHIMH, TaK KaK pa3HOCTb XOJla paBHa P

HEYETHOMY YHCITy ITOJIYBOJIH;
3) MUHUMYM uUHTepdepeHIMr, Tak KaK pa3HOCTh XOJa paBHA

YETHOMY YHUCIy TIOJYBOJIH;

4) MakcuMyM HHTep(dEpeHIINH, TaK KaK pa3HOCTh X0/1a paBHa HEYETHOMY YHCITY ITOJTYBOJIH.
[Tepeuenb BOIIPOCOB K IK3aAMEHY

Bce Tembl KypcCa, COACPIKATCA B ouierax.

Oo0pa3sen IK3aMeHALIMOHHOT0 OnJIeTa
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3K3AMEHAIIMOHHBIN BUJIET Ne 1

Jucounimna Konebanus u Bossbl. Ontrka  b1.0.12.03

Hanpasienue noarorosku 03.03.02du3zuka

1. Bomnpoc mis npoBepku ypoBHs o0ydenHoctd 3SHATDH
VYpasHenust Makcseiuia. Bosnsl B BakyyMe. BonHoBoe ypaBHeHue. [1nockue MOHOXpoMaTudecKkue
BOJIHBI (CKaJIIPHBIC U BEKTOPHBIC).

2. Bompoc st mpoBepku ypoBHs o0ydenHoctd Y METB*
CBolicTBa IUNIOCKUX BOJIH: MOIIEPEUYHOCTD, CBA3b MEKIY KOMIIOHEHTaMH, nojsipusanus. [Ipeacrasnenue
MJIOCKOM BOJIHBI B KOMILIEKCHOH (hopme. Chepudeckue BoiaHbL. CTosune
5700 0 15 P

3. 3amaua myisa npoBepku ypoBHs o0ydennoctu BJIAJIETH*
Ha pucynke noka3ana cxema uHTepdepoMerpa sl U3MEPEHUs [T0Ka3aTenel MPeToOMIICHUS
MPO3PAYHBIX BEIECTB.
3neck S — y3Kas Ieib, ocBelaemMas MoHoxpomaruueckuM ceetom A =589 um, 1 u 2 — nse

OJIMHAKOBBIE TPYOKH C BO3IyXOM, JUIMHA KAXKIOH W3  KOTOPBIX | = 10,0 cm, D — muadparma ¢

ABYMsI HICIISIMU. Korz[a BO3YyX B pr61<e 1 3ameHmIH aMMHaKOM, TO HHTep(bepeHI_[I/IOHHaH KapThuHa
Ha 5KpaHC 9 cMmecTriach BBCPX Ha N =17 nonoc. IToka3arens MMPCIOMJIICHUS BO3AyXa

N =1,000277 . Onpenenuts mokasaTes IPEIOMICHHS aMMHAKA.

[Tegarornyeckuii pabOTHUK B.B. Uymak
(moanuce)
3aBenyronuii kKageapoi A.A. TaBpmnok
(moanuce)
«_» 2022 1.

Kpurtepuu onenku:
MaxkcumasbHblii 6au1 - 40 6a/u10B
OrtBet Ha Bonpoc 1 - 10 6ay10B
OtBer Ha Bonpoc 2 - 10 6a/10B
OTtget Ha Bonpoc 3 - 20 6a10B

IIpuMep TecTOBBIX 3aaHUI /IS IPOBEPKH C(POPMHUPOBAHHOCTH KOMIIETCHIMI, YKA3aHHBIX
Bbime B m.111:
TecToBbIe 3a1aHNS IPUBEACHBI BBILIE, B .



Pazpaborumnkm:

%/ JOLEHT Uymak B.B.

(noonucv)

[TporpamMma paccMoTpeHa Ha 3aceanuu Kadeapsl 00IIeH 1 SKCIIEPUMEHTATLHON PU3UKU
ITporokon Ne 6 ot 24. 03.2022 r.

3aB. Kadenpoii é/ IaBpumiok A.A.
(D®HO, noonucw)

Hacmosawas npoepamma, He modicem dbims 60cnpousgedena Hu 8 Kakou ¢hopme b6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvl-pa3spabomuuxa npocpammol.
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