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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 «Koyebanus 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 HanpasyieHuto 03.03.02 ®usuka. /{ucnumuimHa U3yyaeTcsi Ha TPEThEM Kypce U €€ IVIABHOM
HeJBI0 SBISICTCS Co3/aHue (DyHIaMEHTaIbHON 0a3bl 3HAaHUH O MPUPOIE ONTHYECKOTO U3IYyUCHUS U
€ro B3aUMOJICHCTBUU C BEIECTBOM, HAa OCHOBE KOTOPOW B JaJbHEHIIEM MOKHO pa3BHUBaTh Ooee
yriIyOJIeHHOE M JeTaIN3UPOBAHHOE U3yUYEHUE JTAHHOTO pa3jiesia GU3UKH B paMKaXx IUKJIA KyPCOB I10
TEOPETUYECKON (PU3UKE U CHEUATH3HPOBAHHBIX KYPCOB.

B cBs3u ¢ 3TUM (hOpMHPYIOTCS OCHOBHBIE 321241 Kypca.

IlepBass ©3 HUX 3aKIIOYAaeTC B  MHPOBO33PEHUYECKOW M METOIOJIOTHMYECKOU
HalpaBJIeHHOCTH Kypca. HeoOxoaumo chopMupoBaTh y CTyI€HTOB €IUHYIO, CTPOWHYIO, JIOTHUECKH
HEMPOTUBOPEUYHBYIO (DU3MYECKYI0 KApTHHY HPUPOABI ONTHYECKMX sBieHuid. Co3gaHue Takou
KapTUHBI POUCXOIUT MOJTAITHO, ITyTEM 0000IIEHHS KCIIEPUMEHTAIBHBIX JaHHBIX U HA UX OCHOBE
IPOU3BOAUTCS IOCTPOCHUE MOJeNIell HaOII0MaeMbIX SBICHMH, CO CTPOIMM OOOCHOBaHHEM
NpUOIIKCHUH B PaMOK, B KOTOPBIX 3TH MOJIEIU JICHCTBYIOT.

Bo - BTOpBIX, B paMKax €IMHOTO MOAX0J]a HEOOXOIUMO PacCMOTPETh OCHOBHBIC SIBJICHHUS
ONTHKH, BBIBECTH OCHOBHBIC 3aKOHBl M TIONYYUTh WX BBIPQKEHHE B BHJE MaTEMaTHUECKHX
ypaBHeHH. [Ipr 5TOM Henb3si OrpaHUYMBATHCS YMCTO MOHATUHHBIMHU TMOHSATHIMH, 3 HEOOXOIUMO
HAYYUTh CTYJIEHTOB KOJMYECTBCHHO peIlaTh KOHKPETHBIE 33/Ja4d B paMKax IPHHATHIX
NpUOIMKECHUH.

B Tperbux, HeEoOXOAMMO HAy4YHUTh CTYIEHTOB OCHOBaM IIOCTAaHOBKM M TIPOBEJCHUS
(GU3NIECKOTO IKCIIEPUMEHTA MO ONTHKE C TOCIEAYIOUIMM aHaJM30M W OIICHKOH MOJYYEHHBIX
pe3yIbTATOB.

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

Jucoumuaa "Konebanus v BoHbI. OnTHKA" OTHOCUTCS K 00s3aTEILHON YacTH
IPOrpaMMbl U SBJISIETCS OJHUM U3 OCHOBHBIX B COBPEMEHHOM MOATOTOBKE OaKalaBpOB MO
HanpasiieHuto "dusnka".

Jlnist u3yyeHust JaHHOM yueOHOM TUCIMITIIMHBI He0OXOAUMBI 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, (OpMUpPYEMbIe TaHHOW y4eOHOM JUCIUIINHOMN

e aroMHas U AlepHas pusuka,

e TepMOJMHAMHKA U CTaTUCTHYECKas PU3MKa,

e KBaHTOBAs MEXaHMKA.
CrenkypcoB: BeenieHre B 9KCIIEpUMEHTAIBHBIE METO/IBI ACTPO(GU3NKN BBICOKHX YHEPTHUH,
KBanTOBas Teopus U3IyUEHUS.

ogakrwdE



I1l. TPEBOBAHUA K PE3YJBTATAM OCBOEHUA INCHUIIJIMHBI
IIponiecc ocBoenus aucuuiuinHbel « Kosebanus u  BonHbel. OnTHKa» HampaBlIeH Ha

dbopmupoBanue komnereHui, B coorBerctBuu ¢ ®I'OC BO u OI1 BO no ganHOMY HamnpaBlieHUIO

noarotoBku (crnenuanbHocTH) «03.03.02 dusukay npodmis ConHeuyHO-3eMHas HU3HKA MTO3BOJISICT

CTYJEHTY IPUOOPECTH CIIECAYIONINE KOMIETCHIIUN

Cnocoben MMPUMCHSTH 0a30BbIe 3HAHMS B 00JIACTH (1)1/13I/IKO-MaTeMaTI/ILI€CKI/IX n (I/IJ'II/I) CCTCCTBCHHBIX

Hayk B cepe cBoeit npodeccronansHoii aesrensaocty; (OITK-1)

- CrocobeH IIPOBOAWUTH HAYUYHBIC HUCCIICAOBaHUA (1)I/IBI/I‘ICCKI/IX O6’B€KTOB, CUCTEM U IIPOLECCOB,

00pabaThIBaTh M MPECTABIAThH dIKCIIepUMeHTa bHbIC naHHbIe (OI1K-2)

IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHH 10 JUCHHUILIMHE (MOYJ/II0), COOTHECEHHBIX C
HHIMKATOPAMH J0CTHKEHUs KOMIIeTeHIU I

KoMmnerenuus HNuaukaTopsl Pe3yabTaThl 00yuyeHus
KOMIIeTeH N
OIlIK-1 OI1K-1.3. ucnosp3yer 3naer: (GyH1aMEHTaJIbHbIE IOHATHS,
0a30Bble 3HaHUS B 00J1aCTH | 3aKOHBI U TEOPUU KJIACCUUECKOM U COBPEMEHHON
¢bu3uKu B cBOEH OINTHUKH, KOJIEOATEIbHBIX U BOJIHOBBIX IIPOLIECCOB
npodeccuoHaTbHON YMeeT NOHMMATh, U3J1araTh U KPUTHUECKU
JeSITEIbHOCTH aHAJIM3UPOBATh 0A30BYI0 OOLIEPUIUYECKYIO
UHGOPMALKIO B 00JIaCTH ONTUYECKHX SIBICHUH,
M0JIb30BATHCS OCHOBHBIMU MOHATUSIMU U
MOJIEISIMU OINTUKH;
Baaneer meTonamMu 00pabOTKM 1 aHATH3a
DKCIEPUMEHTAJIbHON U TEOPETUYECKOU
nH(popMalnu B 001acTy KoeOaTeIbHbIX
IIPOLIECCOB U ONTHUKH, IPUMEHSET UX B
MPOoeCCHOHAIBHON JCSITEIbHOCTH
OIIK-2 OIlK-2.1 3HaeT: IKCIIEPUMEHTAJIbHbBIE U TEOPETUUECKUE

3HaeT OCHOBHbIE HAyYHbIE
METO/BI TEOPETHUECKOTO U
AKCIIEPUMEHTAIHHOTO
UCcleI0BaHUsI 0OBEKTOB,
MPOLECCOB U SIBIECHUM

OIIK-2.2

[IpoBoauT Hay4HbIE
UCCIIEIOBaHUS PU3NYECKUX
00BEKTOB M aHAIU3ZUPYET
pe3yJIbTaThl UCCIIEOBAaHUI

METO/IbI HCCIIEIOBAHUS B 001acTH COBPEMEHHOU
ONITUKYU ¥ BOJIHOBBIX MTPOLIECCOB.

Ymeet: npuMeHsATh QyHAAMEHTAIbHbBIE
3aKOHBI ONITHKHU K PEIICHUIO TEOPETHIECCKUX
U DKCIIEPUMEHTANIbHBIX (PU3MUECKUX 3aj1ay,
paboTaTh Ha COBPEMEHHOM ONTHYECKOM
000pyI0BaHUH, AaHATTU3UPOBATH
MOJTyYCHHBIC PE3YJIbTATHI.

Baaneer: TeXHUKOW MOCTAaHOBKHU
(bu3UYECKOro SKCIIEPUMEHTA,
MOJICTMPOBAHMS, TEOPETHUECKOTO U
HKCIIEPUMEHTAIBLHOTO UCCIEAOBaHUS
OINTUYCCKUX SIBICHUM, TEXHUKOU
CHEKTPOCKOMUYECKUX U3MEPEHUH U
00pabOTKH IKCIEPUMEHTAIbHBIX JaHHBIX..




IV. Copepxxanue u CTPYKTYpa AUCHUILIMHBI (MOYJIs1)

O0beM TMCHUIJIMHBI COCTABJSIET 9 3a4eTHBIX eIMHHUIL, 324 4acoB,

B TOM 4yHcje 26 4acoB Ha IK3aMeH

W3 Hux 40 gacoB — nmpakTUdecKas MOAroTOBKa

KonrakThas padora 125 gac

3aHsATHS POBOJIATCS TOJIBKO B OYHON (hopMe 00ydeHUs C MPUMEHEHUEM TUCTAaHIIMOHHOTO KOHTPOJISI CAMOCTOSTEIIbHON paOOThI CTYICHTOB Yepe3
OUOC (akynprera. DIEKTPOHHON U TUCTAHIIMOHHON (hOpPM OOyYEHHS HE MPEeyCMaTPUBACTCS
@dopMa NPOMEKYTOUYHOM ATTEeCTAIMM: IK3aMeH

4.1 Cozlep)lca}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BUI0B yqeﬁmﬂx 3aHSATHII M OTBEJEHHOI0 HA HUX KOJIHYECTBA
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
2 aTTecTaluu
§ = (1o cemecTpam)
<
2 KonTakTHas paboTa mpenoaaBarens C =
. > ; 00y4arIUMuCs 5 a
S S = =
] = E g (=)
& g : 3 Jleknus | Hpakruyeckne | Koncyabranusa | & &
8 o E = /n1aGopaTopHbI Q &
s § : g, € 3aHATHS §
©
O & SIS &)
1 2 3 4 5 6 7 8 10
BBenenue. OcCHOBHBIE 3Tanbl Pa3BUTHSA 5
A P 3,1 2 0,1 1
ONTHKH
1. | OcHOBBI 3/1eKTPOMATHUTHOI TeOpUM CBeTa | 5 3anaHue
CnekTpasibHOE
191 | 4 6 4 0,1 9 P
pasnoxxeHue
2. | U3iy4yeHue cBeTOBBIX BOJIH 5 B/13 TemuoBoe
28,1 4 8 6/6 0,1 8 U3ITyYeHUe
Otuer no




71a00paTOPHBIM
pabotam
HNurepdepenuns cBera ) B3
521 | 6 8 12/14 0,1 1g | Omiermo
71a00paTOPHBIM
pabotam
Judpakuus ceera ) B3
641 | 6 8 14/14 0,1 pg | Omaermo
71a00paTOpPHBIM
paboTam
Hoasipusanusn ceera. PopmyabiPpeneds. 5 b3
HO.]IﬂpI/BaIII/Iﬂu OTpaKeHHOW 1 241 4 0 6/8 0.1 10 Otuer o
MpeJIOMJIEHHOW BOJIH. 71a00paTOPHBIM
pabotam
B3anMmopeiictBue u3/ydeHHs € BelIeCTBOM, | 5 b3
pacnpocTpaHeHHe CBeTa B cpeax 48,2 8 8 6/14 0.2 20 Otuer o
1a00paTOPHBIM
pabotam
OCHOBBI reOMeTPHYECKON ONTHKH. 5 B3
21| 4 0 8/4 0.1 g0 | Omuermo
1a00paTOPHBIM
pabotam
OcHoBHBbIE (pOTOMETPHYECKHE BeJIUYMHBI, | 5 151 4 4 0.1 11 B/13
croco0bl MX U3MEpPeHHusl.
JIK3aMeH 5 26
KCP 5
2
KOHnTtpoJsb 10
Beero S 360 | (40) 40 60/60 1 125*

*IIpakmuyeckas noo2omoeKa OCywecmeusemcs 8 npoyecce 6bINOJIHeHUs pabom 1abOpamopHO20 NPAKMUKYMA C UCNONb308AHUEM ONMUYECKO20
0bopydosanus, a makdxice 8 xooe 0030pHuix 3anamuil 8 nabopamopusix CO PAH u HUHUII® UT'Y. Koumpons 3a 8binoineHuem camocmosmenbHou pabomul
ocywecmensaemcs 8 euoe npogepku borvuux oomawnux saoanuti (K/3) no xascooii meme

*BRJIIOYAS PAKTHYECKYIO MOATOTOBKY



4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEJILHON PaGoThl 00yYAOIIMXCS MO AUCHMILTIHHE

CamocrosiTenpbHas paboTa 00yJaronuxcs V4ebno-
METOIYECKOe
OnenouHoe
Cemectp HazBanmne pasacia, TCMbI B i a6 Cpoxku TpynoeMkocTb CPEJICTRO obecneuenue
UA CaMOCTOATCIBHON PAbOTEL | oy enug (uac.) peA CaMOCTOSITEJIbHON
paboTHI
BBenenue. OCHOBHBIE 3Tanbl Pa3BUTHS 1 nenens 1 3anauu u [5]
5 CocraBuTh TaOIHUILY .
ONTHKH 3aHHATUN YOpaXHEHUS
5 1.  OcCHOBBI J1IeKTPOMATHUTHOI [Tocne 9 3anaum s [2]
TeOpHHUCBETA bJ13 Pemenue 3anay nms 3aBEpPLICHUS CaMOCTOSTEIIBHO
camocrosTenbH0# paboTel 1l U | JeKIuii Mo T'O peleHus
2 JTAHHBIM nocie ri.1
pazzenam
5 2. H3ixyvyeHHe CBETOBBIX BOJIH ITocne 10 3anauu Uit [2]
CaMocTosiTenbHas TOMAIIHAS | 3aBEPIICHUS CaMOCTOSITENIEHO
pabota no teme «TemnoBoe JIEKIIUH 10 ro penieHus
U3IIyYEHUE JTaHHBIM 1ocJie 1.2
pazaenam
5 3. UnTepdepeHuns cBera 20 3amaun s [2,3]
CaMOCTOSITENILHO
ITocne
b/13 UnTtepdepennus cera Io peleHus
3aBEPILECHUS
. nocie ri.3
b (291121783 (0)
[ToaroroBka k 1a6OpPaTOPHBIM AHHBIM Kontposnbnbie
paboTtam BOIPOCHI U
pazaenam
3aJIaHus 171 J1.D.
5 4. Judpakuus cBera 30 3amauu s [2,3]
ITocne CaMOCTOSITEIIBHO
B/13 dudpaxius ceera 3aBEpLICHUS ro peLIeHUs
[TonroroBka Kk 1a0OpPaTOpPHBIM | JIEKLUH IO rocne ri.4
pabotam JTAHHBIM Koutposnbhbie
paznenam BOITPOCHI U

3alaHusl 7S JLD




CamocrositenpHas paboTa o0yJarmuxcs

YuebHo-

METOJHYECKOe
Onenounoe
Cemectp Hassanue pasznena, TeMbl B 4 a6 Cpoku TpymoeMKOCTh CDOICTEO obecneyenue
UA CaMOCTOATCIBHON PADOTEL | o erg (uac.) pea CaMOCTOSTETLHOU
paboThI
5 5. THouasipu3auus ceera. Popmy.ibl [Tocne 10 3anauu u [6,3]
®penens. Hoasipuzanus JlomamiHee 3a1anue 3aBepIICHUS YOpaKHEHUS
OTPAKEeHHOM U NMPeJIOMJIEHHOMH IToaroToBka K J1aOOpaTOPHBIM | JICKIIUH 11O KonTposibhbie
BOJIH. paboTam JTAaHHBIM BOTIPOCHI U
pazzenam 3aJlaHusl NS JLD
5 6. B3ammopneiicTBHe H3JTy4eHHS C ITocine 20 3amaun u [6,3]
BelleCTBOM, PAaCNIPOCTPaHeHUe JlomanHee 3a1anue 3aBEpLICHUS YOPKHEHUS
cBeTa B cpeax [ToaroroBka k 1a6OPATOPHBIM | JIEKIUH O KonTponbubie
paboTtam JTAaHHBIM BOIIPOCHI U
pazzenam 3aJlaHusl IS JLD
5 7. OCHOBBI reOMeTpPHYECKOii [Tocie 20 . [6]
Hab6op 3ananuit
ONTHKH. 3aBepIICHHUS
. TUISt
BbJ13 'eomerpuyeckas onTuka | JIEKIUH 1O
CaMOCTOSITENTEHO
JTAaHHBIM .
1 paboThI
pazaenam
5 8.  OcHoBHbIe poTOMETPHUYECKHUE [Mocme 11 [6]
BEJIHYHMHBI, CIOCOOBI HX 3aBEpIICHUS .
N Hab6op 3ananuit
H3MepeHusl. JlomarniHee 3aiaHue o TeMe | JIeKIIHA 1o
10 TeEME
JTAHHBIM
pazaenam
5 |/IaGopaTopHbIii NPAKTHKYM [ToaroroBka K BBITIOJHEHUIO KoHntposnbnsie [3]
NPaKTHYeCKasi MOAr0TOBKA 1abopaTopHBIX paboT, BOIIPOCHI.
(np ) parop P Pa3 B Henenro 28 P
CaMOCTOSITENIbHOE BBITIOJIHEHUE PesynbTaThl
HKCIIEPUMEHTA HKCIIEPHMEHTA
5 IHoaroroBka K 3K3aMeHy Pabora ¢ J1eKIIHOHHBIM K Ko [1-3]
MaTepuaIoM U yueOHOI CeMECT }; 12 OK3aMeHaIMOHH
JUTEpaTypOi P bIe OMJIETHI
OO0t 00beM CaMOCTOSITEIBHOM PAOOTHI O TUCIUTIIIMHE (Yac) 25
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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
MOHOXpPOMAaTHYECKHE BOJHBI (CKaJsApHblE U BeKTOpHbIe). CBONCTBAa IUIOCKHUX BOJIH:
IIOIIEPEYHOCTD, CBA3b MEXKAY KOMIIOHEHTaMu, nonspusanud. IIpencrasienue i0CKol BOIHBI B
komruiekcHou popme. Chepuueckue BosHbI. CTOSYHE BOJHEI.

IloTox 3Heprum B IJIOCKOI BOJIHE. 3aKOHBI COXpPAHEHMS JJIsi 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 u3iydeHus ocunuisitopa. Jnarpamma HanpaBiaeHHocTH. Knnaccuueckui
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. BzaumoneiicteBue AO co CBETOBBIM MMOJEM. 3aKOH MOTJIONIEHUsT cBeta 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 npencraBieHuss O KBaHTE dHEpruu. 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. BeBox @opmynsl Ilnanka mno OHHIITENHHY, CBS3b MEXIY
koaddunmentTamu DifHINTetHA. B3anMozeiicTBie TIOCKON BOMHBI ¢ aHcamOJeM KBaHTOBBIX
ocunaTopoB. Koadduuuent mnornomenns. MHBepcHas HaceleHHOCTb SHEPreTHYEeCKUX
ypOBHEH. Y CHJIeHHe CBEeTa M reHepaius cBera. Jlazepbl. YciaoBus caMoBO30YKICHUS 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
unrepdepenuu. upuna unreppepenuronHoi nonocel. Kiaccnueckne nuteppepeHInoHHbIE
cxembl: onbIT FOHra, 6uzepkana @penens, ounpuzma Openens, oununzabuiie.

2. NuTtepdepeHuusi HEMOHOXPOMATHYECKOT0 cBeTa. BpemMeHHasi KOrepeHTHOCTb. 3aKOH
uHTephepeHIMY Ha BpeMEeHHOM s3blke. DyHkius koppemsunu. KomriuiekcHas cTeneHb
KOrepeHTHOCTU. BuaHocTh MHTEp(hEepeHIIMOHHON KapTHHBI.
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3. HuTepdepeHusi HEMOHOXPOMATHYECKOT0 cBeTa. 3aKOH MHTEP(EPEHIIMN HA CTIICKTPAIbHOM
sa3bike. CBsi3b MeXIy HWHTEPPEPEHIIMOHHON KAapTHMHOM W CHEKTPOM HCTOYHUKA. Bpems
KOTE€pPEHTHOCTH, JUIMHA KOTePEHTHOCTU. CBSA3b MEXAY BPEMEHEM KOI€PEHTHOCTH W IIMPUHOMN
criekTpa. MakcuManbHbIN MOPAIOK CIEKTPA.

4. UnrepdepeHunsi cBeTa OT NPOTSLKEHHBIX  MCTOYHHMKOB. IIpocTpaHcTBeHHas
KOrepeHTHOCThb. DyHKIUSA NPOCTPAHCTBEHHO-BPEMEHHOW KOppeisiuuu. BiusHue pa3Mepos
HMCTOYHUKA HAa BHUJHOCTb HHTEP(EPEHIIMOHHOM KapTHUHBL. PaiMyc KOTrepeHTHOCTH, 00BbEM
KOT'€pEHTHOCTH.

5. HuTtepdepenunusi B TOHKUX mjeHkax. [I[Bera ToHkux mieHoK. [1og0ockl paBHOW TOJIIUHBI H
paBHOTO HakJIOHA. JIokanu3aus nHTepHEePEHINOHHON KapTUHBI.

6. Mmuoroay4deBasi _unrepdepenuusi. Dopmyna Diipu. Uuartepdpepomerp Dabpu-Ilepo.

MHorocnoiHble AU3IEKTPUUECKUE TIOKPHITUS U UX IPUMEHEHHE.

WNuTtepdepomeTpsl U X NIpUMEHEHHE.

8. unamuueckue MHTEPPEPEHIIMOHHbIE KAPTHHBI.

~

Tema 4. JUPPAKIINA CBETA

1. SBaenue audppaxumu. [punmun [roiirenca-®Openens 3ousr Openens, rpadhuvdeckuii METOA
clIo)KeHUsl aMIuuTy[. Judpakius Ha KpYIJIBIX OTBEPCTHUAX, 3KpaHaX. 3OHHAs IUIACTHHKA.
Hudpakmus Ha Kkparo dkpaHa, 30HBI Illycrepa, cmmpans Koprio. Pacmpocrpanenue
OTpPaHUUYEHHOTO My4Ka cBeTa. [ panuiisl npuMmenenus audpakiun Openens u Gpaynrodepa.

2. Ilonstue o teopuu nudpakuuu Kupxroda. [Mpubmmkenne @DpeHens u npubOIKeHHE
Opaynrodepa. [udpakuus B ganpHell 30He - nudpakuus Ppaynrodepa. [IpoctpancTBenHo-
MOZYJIMPOBaHHAs BOJIHA, CIIEKTP NMPOCTPAHCTBEHHBIX YaCTOT, PA3JIOKEHUE IyUYKa MO IJIOCKUM
BOJIHAM, YTJIOBOM criekTp. Audpakiys cBeTa Ha ABYMEPHBIX 00beKTax, Gpu3uka audpakuuu Ha
mieny, AUpakius [UIOCKONW BOJHBI Ha MPSMOYroibHOM oTBepctud. Jludpaxmus [Mayccosa
nyuka. [udpakunus Opaynrodepa Ha Kpyrioi ameprype. Paspemaromas crnocoOHOCTb
ONTHUYECKUX MPUOOPOB

3. Judpakuus cBera Ha NEPHOAMYECKUX CTPYKTypax. [ludpakuus Ha CUHYyCOMJATIbHOU
pemerke. Judpakuus cBeTa Ha IUIOCKOM aMIUIMTYyAHOUM pemietke. Jdudpakius Ha ABYX- U
TPEXMEPHBIX NEPUOINYECKUX cTpyKTypax. @opmyisl Jlays, 3akoH Bynsda-bparra.

4. Judpakuus U cneKTpaibHblii_aHaau3. CrieKTpaibHbIA aHamu3 B onTUKe. CIEKTPOCKOIHUS C
IPOCTPAHCTBEHHBIM  pa3lio)KeHHUeM  crnekTpoB.  [IpusmenHble,  audpakuoHHBIE U
MHTEP(PEPEHIINOHHbIE CIEKTpaJIbHbIe MPUOOPHI U UX OCHOBHbBIE XapAaKTEPUCTHKU: arIapaTHas
(byHKIMS, YIIIOBasl U JIMHEHHAs AUCIIepCus, pa3pelarolas CliocCOOHOCTh, 00JacTh AUCTIEPCUU

5. Audpakuusi BOJHOBBIX NYYKOB. J[udpakunoHHas teopus (GOpMUPOBAHUS H300paKEHUM.
Ponp nudpakium B mpubopax GpopMHpYOMUX W300pakeHHe: JHH3€E, TeIEeCKOoINe, MUKPOCKOIIE.
OyHKIMS TPOMYCKaHMsI JIMH3bI, CBOMCTBO JIMH3bBl BBINOJHATH IpeodOpa3oBanue Dypebe.
IIpocTpaHcTBeHHas pUIBTpALUSL..

6. OoOpaTtnHas 3anaya Teopuu audpakuuu. [omorpadus. YpaBHEHHE TOJOTPaAMMBI, ONEPaTOP
I'a6opa. CsoiictBa rosorpamMM. [onorpadupoBaHre ™O METOAY BCTPEUHBIX ITyYKOB.
[Ipumenenue ronorpadum.

Tema 5. HOJIAPUSAINA CBETA

JInHENHO-, UUPKYISPHO- U JJUIMIITUYECKU- TOJSPU30BaHHBIN CBET. MareMaTuyeckoe ONMCaHHe
COCTOsIHUA TIOJISIpU3alnH. Hons{pmaum[ €CTeCTBEHHOTO cBeTa. OmTHduecKne sBJICHHUSA Ha rpaHune
paszena M30TPONHBIX IUANEKTpUKoB. @Dopmynsr @penensa. Ilonspuzanus OTpakeHHOW H
MIPEJIOMJIEHHON BOJIH. YT0Ja bprocrepa. SIBneHne mONHOro BHYTPEHHErO0 OTPAKEHHsI CBETA M €ro
IIPUMEHEHHUE.

Tema 6. B3AMMOJIEMCTBUE W3JYYEHUSI C BEIIECTBOM, PACIIPOCTPAHEHUE
CBETA B CPEJAX
1. Jlucnepcus cBera. PacnpocTpaneHue cBeTa B H30TPONHbIX JMHENHBIX CpPelax
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PacnpocTpaneHue MiIoCKUX MOHOXPOMAaTHYECKHUX BOJH B M30TPOMHBIX cpenax. Kiaccuueckas
JIEKTpOHHast Teopusi aucnepcud. Jlucmepcust ¢a3oBol  CKOpocTH W KOd(pQHUIHMEHTa
noryiomeHus. AHOMalbHasT M HOpMaibHasg Jucnepcusa. PacnpocrpaHeHue cBera B
KOHJICHCHpOBaHHOU cpene, Gpopmyna Jlopenna. Ontudeckue coiictBa cpen B UK, Bugumon u
YO obnactsix cBera.
PacnipocTpaneHre HEMOHOXpOMAaTUUYECKUX BOJIH B AUCIEpPrUpyromen cpene. I'pynmnosas ckopocTh
pacripocTpaHeHus nakera. Pa3oBas U rpymnmnoBas CKOpocTH, ux cootHouienue (Popmyna Penes)
OcHoBbl onTuku MeTaioB. OCOOEHHOCTH paclpocTpaHEHHsl cBeTa B MeTaiax. Kpurumueckas
yacrora. OTpakeHHe cBeTa MOBEPXHOCThIO MeTaula. PaccesHue cBeTa B MENKOJIMCIIEPCHBIX U
MYTHBIX Cpe/iax.

& OnTHKAa AHH30TPONHBIX CpeN

Mopenbs aHM30TPOIIHOM Cpefpl, TEH30pHas JUAIEKTPUYECKas BOCIHPUMMYMBOCTb, TEH30pHAs
OUDJIEKTPUYECKass POHULAEMOCTb. [7MaBHas  KpuUCTaJulM4ecKas CUCTEMa  KOOpJUHAT,
ONTUYECKasi MHIUKATPUCCA.

PacnipocTpanenre IIIOCKMX MOHOXPOMATHYECKMX BOJIH B aHU3OTPOIHOW Cpele. YpaBHEHHE
BOJIHOBbIX HopMmaneld @Ppenens. JlyueBas ckopocTb. OgHOOCHBIE KpUCTa/UIbl. [Ipenomienue
cBeTa Ha rpanule kpucraia. [Tocrpoenne I'toiirenca s aHM30TPOIHBIX CPELL.

[IpoxoskJeHne cBeTa uYepe3 KPHUCTAIUIMUECKHE IUIACTUHKM (nelicTBhe mmacTuHOK /4, 4 /2).

WNuTepdepenius noaspu30BaHHBIX Ty4YeH, MITaCTHHKA MKy JBYMsI TOJISIPOHIAMHU.
WnnynupoBaHHas aHU30TpONUs ontudeckux cBoMcTB 3 dektrl [lokkensca, Keppa,  Dapanes.
3. Heauneiinasg ontuka. OnTHKa CHJIbHBIX CBETOBBIX MOJIEH
Mopenb  aHrapMOHMYECKOTO  ocuwiuisitopa.  Henuneitnas — nmonsipuzauusa.  OnTuyeckoe
JeTEeKTUpOBaHue. I 'eHepanyst BTOpO rapMOHUKH. Y CIIOBUE POCTPAHCTBEHHOTO CUHXPOHU3MA.
CnoxeHue ¥ BBIYMTAHUE YaCTOT. 3aBUCUMOCTD [TOKa3aTelsl IPEJIOMIICHHS] OT MHTEHCUBHOCTHU CBETA.
CamodokycupoBka u 1eoKycrpoBKa CBETA.

Tema 7.0cHOBBLI reoOMeTPHYECKOH ONTHKH

[Mpuanun ®epma. 3aKoHBI OTpPaKEHUS M MPEOMIIEHUs CBETa Ha IpaHHULE pasliena ABYX Cpen.
IIpenomnenue cBeta Ha cdepudeckoil rpanuune. MuBapuant A66Ge. LlenTpupoBaHHas onTHYecKas
cucrema.

Tema 8. OcHOBBI hoTOMeTPUH
OcHOBHbIE (POTOMETPUYECKHE BEJIMYMHBI, CIIOCOOBI MX H3MepeHus. EauHunel u3MepeHus
(3HEpreTuyecKue 1 CBETOBBIE).




4.3.1. IlepeyeHb CEMUHAPCKUX, MPAKTHYECKUX 3aAHITHII U JIaOOPATOPHBIX padoT
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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 2 1 PasnoypoBuesbie | (OIIK-1,
BOJIH. CrieKTpasibHas IJIOTHOCTh 3a7a4un OIIK-2))
MourHocTH. COOTHOILICHHE ¥ 3a/1aHUS
MEX1y JAJTUTEIbHOCTHIO
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 1 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 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 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 1 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.
Pazpematommas cnocoGHOCTb
ONTUYECKUX MPUOOPOB

11. IV-17 JudpakioHHBIE PEIICTKH. 2 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, 2 1 PasnoypoBuesbsie | (OIIK-1,
rojorpaMma TO4KH, CBOMCTBa 3a1auu OIlK-2,)
rOJIOTPAMM. u 3axanus K/p

«JIndpaxys»

14. \Y OnTHueckue sBJICHUS Ha 4 1 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 4 1 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 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 50 12
Ne HanvenoBaHue m1abopaToprpix | | PYAOSMKOCTE O1LEeHOYHEIE ®opwmpye
n/n Ne pasnena pabot (ac.) CpeacTBa e
Beero | Mz mmx KOMIICTCHIL
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qacoB MIPaKTUICCK u"u
as
I10ArOTOBKa
1 3 4 5 6 7
1.12 Ornpenenenne CieKTpaIbHON 4 2 KontposbHbie (OIIK-1,
MIMPUHBI U3ITyYEHHS BOMPOCRI M 3alAHUA K| OTTK-2,)
MOJIYTTPOBOTHUKOBOTO JIa3epa AadopaTopHpiM
yIpoBoa p pabortam
2.3 Onpenenenne paauyca 3 2 KontposbHbie (OIIK-1,
KPUBHU3HBI JINH3BI U JJTUHBI BOMPOCKHT M 3aMaHii K| QITK-2,)
. ma00paTOPHBIM
CBETOBOH BOJIHBI C TTOMOIIIBIO
paboram
koJsiel; HeroToHa
3.13 Habnronenue 3 2 KonrponbHeie OIIK-1,
UHTEP(EPEHITMOHHBIX TTOJIOC BOMPOCHL M 3ajaliii k| QIIK-2,)
mab0paTOPHBIM
PaBHOTO HAaKJIOHA U
paboram
ompeseNieHue TopsaKa
uHTephEepeHITUN
4.4 OmnpenencHue pa3peraroiei 3 2 KonrposbHbie OIIK-1,
CIocoOHOCTH AUPPAKITMOHHOMN BOMPOCHL M 3a/aHi k| QITK-2,)
1a00paTOPHBIM
pelIeTKH
paboram
514 H3mepenne 1IMHbI BOJIHbI 4 2 KontposnbHeie OIIK-1,
Ja3epa ¢ IOMOIIbIO BOMPOCKHT M 3afaliii k| QIK-2,)
N(PAKIMOHHOHN PEIIeTKH Aa60paTOpHbIM
AUOpak p ) paboram
6.4 W3ydeHue cnekTpalbHOTO 3 2 KontposnbHeie OIIK-1,
an6opa VYM-2 BOMPOCHI U 3aJ]aHUsI K OHK-Z,)
1ab0paTOPHBIM
paboram
7.1 34 Ou3nYECKUE TPUHITUATIBI 6 2 KontposnbHsie OIIK-1,
FOJ‘IOFpa(I)I/II/I BOIPOCHI U 3a/1aHUSA K OHK_Z,)
1a00paTOPHBIM
pabotam
8.5 HccnenoBanue 3 2 KonrposnbHeie OIIK-1,
MOJIIPU30BaHHOTO CBETA BOMPOCHL M 3aaHii k| QITK-2,)
71a00paTOPHBIM
paboram
9.]5-6 Bpamenue miockoctu 3 2 KontponbHeie OIIK-1,
HOJISIpI/BaU;I/II/I BOINPOCHI U 3aJlaHUA K OHK_Z,)
71a00paTOPHBIM
paboram
10. | 5-6 CHeKTpocKOnu4ecKkoe 4 2 KontponbHeie OIIK-1,
UCCIIEIOBAaHUE XPOMATHUECKOM BOMPOCRI M 3alAHMA K| OTTK-2,)
1a00paTOPHBIM
MOJISIPU3AIUH CBETa
pabotam
11. | 5-6 N3y4yeHne OCHOBHBIX SIBICHUIN 3 2 KouTponbHeie OIlK-1,
MOJIIPU3AIMU B TTapajIIeIbHBIX BOTPOCHI 1 3a/lalii X | QITK-2,)
71a00paTOPHBIM
CBETOBBIX ITyYKaX
paboram
12. | 6. OnpepencHue mokasaress 4 2 KontposnbHsie OIIK-1,
MPU3MBI C TTIOMOIIBIO BOMPOCRI M 3aMAHMA K| OTTK-2,)
FOHMOMETDA 1a60pPaTOPHBIM
P paboTtam
13. |6 ['enepanus KpaTHBIX TApPMOHUK 4 2 KonrposbHbie OIIK-1,
BOINIPOCHI U 3aJITaHUA K OHK_2 )
1a60paTOPHBIM '
paboram
14. | 6 [Mornomene kpucramion LiF. 3 2 KonrposibHbie OIIK-1,
3akon byrepa-bapa BOMpOCHL M 3aalii k| QIIK-2,)
71a00paTOPHBIM
pabotam
Bcero 50 28
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4.3.2. IlepeyeHb TeM (BONMPOCOB), BBIHOCHMbIX HA CAMOCTOSITe/IbHOE M3YUeHUEe CTYAeHTAMH B
paMkax camocTositeJbHoil padoTsl (CPC)
Ha camocrosiTenpHyI0 pabOTy BEIHECEHBI CIIETYIOIIE BOIPOCHI
Onrtuyeckue sBJICHUS Ha TPaHULE pasfiesia U30TPONHBIX IUAIEKTPUKOB. Dopmyssl DpeHerns.
[Tonspusanusa OTpakeHHON U IIPEJIOMIICHHOU BOJIH. Y01 bprocrepa.
SIBiieHME MTOJTHOTO BHYTPEHHET 0 OTPAXKEHUs CBETA U €ro IPUMEHEHHUE.
WuTepdepomeTpsl U UX MPUMEHEHHE.

4.4, MeToauuecKue YKa3aHus IO OpraHm3anuu CaMOCTOSITEIbLHOM paﬁoTLI CTYACHTOB

CamocrosTenbHas paboTa CTyAEHTOB
1. AynutopHas camocTosiTenbHas paboTa, KOTOpas OCYIIECTBISETCS MOl HEMOCPEACTBEHHBIM
PYKOBOACTBOM MPENOJABATENS HA CEMUHAPCKUX U MPAKTUYECKUX 3AHITUSIX.
Ha npaktuueckux 3aHATHSAX [0 AWCHUIUIMHE HE MeHee | uyaca M3 ABYX OTBOAMTCS Ha
CaMOCTOSITeNIbHOE pelieHue 3aaad. [IpakTudeckue 3aHSITHS CTPOUTCS CIEAYIOIUM 00pa3oMm:
1. BBoaHasa npernonasarens (1LeJn 3aHATHS,, OCHOBHBIE BOIIPOCHI, KOTOPBIE JIOJIKHBI ObITh
PacCMOTPEHBI).
2. Bermnerit onpoc.
3. Pewienue 1-2 TUNOBBIX 3a/1a4 y TOCKH.
4. CaMOCTOSITEIIbHOE PEIICHHE 3aa4.
5. Pa3bop THMOBBIX OIMOOK MpU pelieHud (B KOHIE TEKYIIEro 3aHATHS WIM B Hayale
CJIEIYIOILETO).
2. BueayautopHas caMocTosTenbHas paboTa, B OCHOBHOM, BBIMOJHSETCS B BHJAE JAOMAaIIHUX
3aJjaHui 110 PEIIEHUIO 33/1a4 110 KaXKI0W TeMe Kypca.
[Ipy BBIMONHEHMH AayIUTOPHOM W BHEAYAUTOPHONH CaMOCTOSITENIBHONH pabOThl HCIOJIb3YeTCs
yaebnoe nocobue Uymak B.B. BomHoBas onrtuka B mpumepax u 3amadax. WsmatemsctBo UIY.
Wpkytck, 2012r
[Ipn BBIMONHEHUH J1TAOOPATOPHBIX PAadOT M CAMOCTOATEIBHOW MOATOTOBKM K HMX BBIIOJHEHUIO
ucnonb3yercs yudebHoe mnocobue JL.M. Illenunna, B.B. UYymakx, B.B. JleBranos Onruka.
Jlabopatopusbrit mpaktukym M3marenscteo UTY. UpkyTck, 2019 ¢

4.5. [lpumepHasi TeMAaTHKA KYPCOBBIX padoT (MPOeKTOB) (IPpY HAJTUYHM)

KypcoBbie paboThl yueOHBIM IJIAHOM HE MPEyCMOTPEHBI
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V. YueOHo-MeTOAHYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCIUNIHHBI (MOTYJIA)

@) OCHOBHAs Tumepamypa

1. Yywmaxk B.B. BonHoBas ontuka B mpumepax u 3anadax [Tekcr] : yae6.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:
yueb.mocodue : . / Upkyrckuii roc. yH-T. - UpkyTck : U3a-Bo 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. : . - (Knaccuueckast yueOHas TuTeparypa 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.
Uponor = Exercisesingeneralphysics. - Mocksa : Jlaub, 2009. - 416 c. : ui. - (Knaccuueckas
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 TexHOTOTHH 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 JILU. lllenuna, B.B. Yymak, B.B. JIbizranos Onrtuka. JlabopaTOpHBINA MPaKTUKYM:
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 HaOOD 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
(y1ab 212)

J Ha ¢akynpTere nMeeTcsi KOMIbIOTEPU3UPOBAHHAS AyIUTOPUs, IpelHa3HauYeHHas

JUIL CaMOCTOSITEJIbHOM paboThl, C HEOrPaHMYEHHBIM JocTynoM B IHTepHeT, craHgapTHbIE
CPEICTBaMH MPOCMOTPA MPE3EHTALMI U JPYTUX MaTepUalIoB IO KypCy.
. MmeroTcss CHUCKM 3allaHuii M METOJUYECKOE PYKOBOJCTBO B D3JIEKTPOHHOM H
[I€YaTHOM BUJI€, B TOM YHUCJIE B ABTOPCKUX YUEOHBIX TOCOOUSIX.
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 MaTepuaa
e Cranpaptaeie cpeacrea Windows u MS Office mist paGoThl ¢ mpe3eHTanusIMu,
® CTaHJapTHHIE CEPBUCHI TNI00ANBHOM ceTu HTEepHET
6.3. Texunueckue U 31eKTPOHHbIE CPEACTBA:
s npoBeaeHUsI MPAaKTUYECKUX U JIEKIIMOHHBIX 3aHSATHH B KayecTBE JAEMOHCTPALIMOHHOTO

000pYyIOBaHUS MCHOJB3YIOTCA MPOEKTOP, dKpaH. Mcronb3yloTcss coBpeMeHHble 00pa30BaTelIbHbIE
TEXHOJOTUU: WHPOPMAIMOHHbIC (JIeKIMM | Tpe3eHTaimu B Power Point), mpoekTHbIe
(MynbTUMeENMa, BUEO, JOKyMEHTanbHble (uibMbl). Vcnonas3oBaHue rinodanbHON KOMIBIOTEPHOM
CETH MO3BOJIsIeT 00eCNeUnTh JIOCTYITHOCTh VIHTepHET-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 KOHTPOJb 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 TPOBEpPKAa YCBOCHHS Y4YeOHOTrO Marepuara,

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

DopMBbI POMEKYTOYHOT0 M HTOTOBOI0 KOHTPOJISI
Texkymasi arrecTauusi TNPOBOAMTCA eXeHexenbHO. Kpurepuir (opMUpOBaHHMS OICHKH —
[IOCEIIAEMOCTh 3aHATUM, aKTUBHOCTh CTYJEHTOB HA JIEKUUSIX M CEMUHAPCKUX 3AHATHUSX, YPOBEHb
MOJATOTOBKH K CEMUHAPaM, BBITIOJTHEHHUE JOMAITHUX PadoT.
Jsi mostydyeHusi JOMYCKa K 3K3aMeHY CTYJIEHT 00si3aH PElIUTh HE MEHee JBYX MHCbMEHHBIX
KOHTPOJIbHBIX, BBIIIOJIHUTH BCE JOMAIlHWE 33JaHUsI U YCIICIIHO BBICTYNHTh Ha ceMuHape. s
JIOTyCKa K dK3aMeHy Heo0Xo Mo Habpath He MeHee 30 6asuioB.
Ilpomescymounaa ammecmayus nposooumcsa 6 gopme xkzamena. Kpome moco, 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.
VYeTHBIN HK3aMeH MPOXOAUT MO OuiieTaM, KaKIIbIi U3 KOTOPBIX COACPKUT JIBa BONPOCA U 3ajady.
O06o0meHHas cxema OwIeTa MpUBeICHa HIKE
buner Ne

1. Bompoc mis nposepku ypoBHsi o0yduenHoctu 3HATDH

3. 3agaua ans npoBepku ypoBHs o0yueHHoctu BJIAJIETH*

Kaxnplif BOIIpPOC COAEPKHUT OAMH ITyHKT MPOTPaMMBI Kypca WM €ro 4YacTh. s momydeHwus
MOJIOKUTEIIBHOM OLEHKM HEeOoOXOoauMo, HabpaTb CyMMy OajIoB HO TEKyLIeH arTecTaluu U
sK3aMeHy He MeHee 60 6aioB.
B mponecce koHTponsi mpoBepsieTcs CHOPMHPOBAHHOCTH CIEAYIOUIMX OOINEKYJIbTYpHBIX U
poeCCHOHATBHBIX KOMIIETEHITHHA
® CrHIOCOOHOCTBIO MCIIONIB30BaTh 0a30BBIE TEOPETHUECKUE 3HAHUS (PYHIAMEHTAIBHBIX
pasnesioB o0IIel 1 TeopeTHYeCKOi HU3UKH TS perneHus npodeccruonanbubix 3a1a4 (OITK-
3);
® CrocOOHOCTh MPOBOJAUTH HAayUHBIE HCCIEI0OBaHUS B U30paHHOM 061acTu
AKCIEPUMEHTAIBHBIX U (M) TEOPETHUECKUX (PU3NIECKUX HCCIIEJOBAHUI C TOMOIIIBIO
COBpEMEHHOM MPUOOPHOI 6a3bl (B TOM YHCIIE CIOKHOTO (PU3UYECKOTO 000PYIOBaHUS) U
MH(QOPMAIIMOHHBIX TEXHOJIOTHI C Y4eTOM OTEUECTBEHHOTO U 3apyOexkHoro ombita ([TK-2).
ITo kaxmoit Teme pazpaboTaHbl TECTOBBIE 3a/1aHUS, BOIPOCHI JUIsl TECTOB IPUBEICHBI B
npuioxeHnd. Kpome 3Toro k Kypcy npuiaraercst TeCT ISl MPOrPaMMHUPYEMOT0 KOHTPOJIIS
conep:xamiuii 2 Bapuanta v 50 Borpocos. TecT BKIIOYaeT cielyrolIne BU/IbI 3aJaH A

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

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

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

4. 3ajgaHus Ha YCTaHOBJICHUE MPABUIILHOW ITOCIENOBATENLHOCTH (48-49)
5. 3aaaHus OTKpBITOM popmbl. BeTaBpTe npomymienHoe cioBo (50)



BI/IIILI KOHTPOJIA U aTTeCTAllUU IPUBECACHBI B Tabauue

e [IporpaMmma oueHMBAHUSI KOHTPOJIUPYEMOIl KOMIIETEHIIUN
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Tema wim pazgen dopmu [Tokazarens Kpure HaunmenoBanue
JUCIUTUIAHBI pyeMbl puit 0C?
it OLICHH TK® nA*
MpU3HA BaHUs
K
KOMIIET
CHIIMHU
BBEJEHHUE. OIIK-1 Bompocsr B
OCHOBHBIE 3TaNLI OIlIK-2, SK3aMEHAIlMOHH
Pa3BUTHS ONITHKH oM Ouiiete
l. | OcHoBBI OIIK-1 | bamei 3a 0,5/1 | PasnoypoBu | Bomnpocsr B
3JIEKTPOMATHUTHOM OIIK-2, | BBIIIOJHEHHOE Oain €BbIC 33JlaYH | DK3aMEHAIIMOHH
TEOPHUH CBETA 3aJlaHue 3a U 3a7]aHus oM Ouiere
Ea3OBfII‘/'1/HOBI)IH1 sazauy
CHHBIH YPOBEHb
Il. | U3nyyenne OIIK-1 | bannsl 32 0,5/1 | PasnoypoBH | Bompocs! B
CBETOBBIX BOJIH OIIK-2, | BBIIOJIHEHHOE Oamn €BBIC 3314 | PK3aMCHAIIMOHH
3aJaHuE 3a U 3aJaHusA oM Ouiiere
bazoBerit/[ToBer | 3amauy
IIEHHBIN
YPOBEHb
OIIK-1 | BemmonHeHue 1 6ann | Habop Bomnpocsr B
OIIK-2, | KOMOBIOTEPHOH | 3a 3aJaHuN 9K3aMCHAI[MOHH
nabopaTopHOH 3aJIaHl | KOMITBIOTEPH | OM OujieTe
paboThI e oro
IPaKTHKyMa
I11. | UaTepdepennus OIIK-1 | bamuel 3a 0,5/1 | PasnoypoBu | Bompocsr B
cBeTa OIIK-2, | BEIIONHEHHOE Oamr €BBIC 3a7]a4M | SK3aMCHAIIMOHH
3aJaHue 3a U 3aaHus oM Ouiiere
bazoBerit/[ToBel | 3amauy
MIEHHBIN
YPOBEHB
OIIK-1 | bamuel 3a 2 KonTponsna | Bonpocs B
OIIK-2, | BEIIOJHEHHOE Oamma | s pabota JK3aMeHAIlMOHH
3aJ]aHue 3a oM Ouirete
3agauy
OIIK-1 | Beimonnenue 1 6ann | HabGop Bompocsl B
OIIK-2, | KoMIBIOTEPHOH | 3a 3aJaHuH 9K3aMEHAIlMOHH
nabopatopHoOit 3aJ]JaHu | KOMIIBIOTEPH | OM OmIieTe
paboThI e oro
MIPaKTUKyMa
IV. | Audpakuus cBera OIIK-1 | bamel 3a 0,5/1 | PasnoypoBu | Bompocsr B
OIIK-2, | BEIIOIHEHHOE Oamt €BBIC 3a7]a4M | SK3aMCHAIIMOHH
3aJaHue 3a U 3a1aHusd oM Owiiere
bazoBerit/[ToBel | 3amauy
MIEHHBIN
YPOBEHb
OIIK-1 | bamnel 3a 2 KonTponsna | Bonpocs B
OIIK-2, | BEIIOJIHEHHOE Oamma | s pabota JK3aMEHAIMOHH
3aJaHue 3a oM Owmiiere
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3agauy
OIIK-1 | BemonHenue 1 6amn | HaGop Bompocsr B
OIIK-2, | KoMOBIOTEPHOH | 3a 3aJaHuN 3K3aMCHAI[MOHH
nabopaTopHoit 3aJlaHU | KOMIIBIOTEPH | OM Ouiiere
paboThI e oro
IPaKTHKyMa
V. | Hoaspuzanus ceera | OIIK-1 | bamel 3a 0,5/1 | PasnoypoBu | Bomnpocsr B
OIIK-2, | BBIIOJIHEHHOE Oaiut €BbIC 33J1aYH | DK3aMEHAIlMOHH
3aJjaHne 3a Y 3aJjaHus oM Ouiere
bazoserit/IToBer | 3amauy
HICHHBIN
YpOBEHb
Vi 1. Pacnpoctpanenue | OIIK-1 Bonpocsr B
cBeta B u3oTponubix | OIIK-2, SK3aMEHAIlMOHH
JIMHEHHBIX cpeaax oM Owuiere
VI 2. OnTuka OIIK-1 | bamnsi 3a 0,5/1 | PasuoypoBu | Bompocsl B
anuzoTponubix cpen | OIIK-2, | BIoOIHEHHOE Oasn €BbIC 33J]a4M | IK3aMEHAIMOHH
3aJjaHue 3a U 3aJ]aHus oM Ouiere
bazoBerit/[ToBer | 3amauy
HIEHHBIN
YPOBEHb
VI 3. Hetuneiinas OIlK-1 Bomnpocsl B
ONTHKA OI1IK-2, JK3aMEHAIIMOHH
oM Ousere
VIl | OcHoBbl OIIK-1 | bamuel 3a 0,5/1 | PasnoypoBu | Bompocsl B
reoMeTpuyecKoi OIIK-2, | BBIMOTHEHHOE Oamn €BbIC 33J1a4M | K3aMEHAI[MOHH
ONTHUKH. 3a/laHne 3a U 3aJIaHus oM Ouiere
bazoBerit/[ToBel | 3amauy
HICHHBIN
YPOBEHB
VIl | OcHoBHBIE OIIK-1 | bamuel 3a 0,5/1 | PasnoypoBu | Bomnpocsr B
(poromerpuueckue OIIK-2, | BBIMOTHEHHOE Oamn €BbIC 33J]a4M | HK3aMEHAIlMOHH
BeJIMYMHBI, CTIOCOOBI 3a/laHne 3a Y 3aJIaHUS oM Ounere
X M3MEpPEeHHsI. bazoeiii/[IoBsl | 3agauy
HICHHBIN
YPOBEHB
OIIK-1 | bannsl 32 2 KonTponsna | Bonpocsl B
OIIK-2, | BBITOTHEHHOE Oamnma | s pabota 9K3aMEHaIMOHH
3aJaHue 3a oM Ouiere
3a1auy
Bce pa3gennt OIIK-1 | bamnst 3a B Tect
OIIK-2, | BLITTOJIHEHHOE COOTBE
3a/laHne TCTBUU
c
UHCTPY
KIueH
K
TECTY

! Pasnen, TemMa IMCHUNIMHEBI YKa3bIBAIOTCA B COOTBETCTBMH ¢ paboueil IIporpaMMoii IMCIUILTHHbL
(Momyms)

2 OC — OlIEHOYHOE CPEJICTBO
3 TK — Texymimii KOHTPOIb

4 ITA — mpomexyTouHas aTTecTanus
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1) JleMoHCTpauHOHHBI BAPHAHT KOHTPOJILHOI padoTsl Nel
Bapuanr 1.

1. C moMoIipo0 TOHKOW COOMPAFOIICH CTEKISTHHOM JIMH3BI C TTOKaszareseM npeinomienus N =1,5
II0JIy4€HO JIEWCTBUTEIBHOE N300paxkeHue rnpeaMera Ha paccrostHuu 10 cm ot nuH3bL. [locne
TOro, Kak IMpeaMeT W JIMH3Y I[OMECTHJIM B BOJY, HE MEHsS PAcCTOSIHUS MEXIy HUMH,
n300pakeHre MoayymiIoch Ha pacctosiHuu 60 cMm oT nuH3bL. Haliti okycHoe paccrosiHue

JIMH3bI B BO3AYyX€C, €CJIM I1OKa3aTCJib IIPECIOMIICHHA BOIbI ng =4/3

2. Y TOHKOH NBOSIKOBBIYKJIOW JIMH3BI cepeOpHTcs onHa U3 moBepxHocTeil. Haittu dokychoe
paccrosiuue f mosydeHHOro TakuM oOpa3oMm 3epkana. Paauyc KpUBU3HBI YHUCTOU
nmoBepxHOCTH R1, pammyc KpuBU3HBI TOcepeOPEHHON TOBEPXHOCTH Ro.

3. Jlunza c¢ c¢okycHsiM paccrossuuem f = 10 cM craemaHa M3 cTekia ¢ TOKa3aTelleM
npenomsieHuss n = 1,5. Haiitu ¢okycHoe paccrosHue fiuH3bI, MOMENIEHHON B Boay (ni
=4/3).

4. Han neHTpoM Kpyriiod miomaakyd BUCUT jamna. OcBemeHHoCTh E1 B HeHTpe IIIomaaku
paBHa 40 nk, E2 Ha kparo momanku paBHa S5 nk. [lox kakum yrnom ¢ magaroT Jiydd Ha
Kpail miomaaku?

2) Oopa3sen Tecta Mo TeMaM «JJIeKTOPOMATHHTHbIE
BO/IHbI. UHTEpdepeHuns cBeTa»

3aganue 1
Ha pucyHke Tmoka3aHa OpHEHTAIMsS BEKTOPOB

HanpskéaHoctH anekrpudeckoro (E ) m marauraoro (H)
IIOJIE B DJIEKTPOMAarHUTHOM BOJIHE. BekTop miuoTHOCTH
MOTOKA YHEPIUU 3JEKTPOMArHUTHOTO MOJII OPUEHTHPOBAH B

HaTpaBJICHUH ...
1; 2; 3; 4.
A

3aganue 2 o )

Ha  pucynke  mpencraBieHa  MrHOBeHHas  ¢ortorpadus E
JIEKTPUIECKON COCTAaBJIIOLIECH AIIEKTPOMATrHUTHON BOJIHBI, /
Tepexo/islei u3 cpesibl 1 B cpefy 2 meprneHAMKyYIPHO IPaHuIe pasaena 5
AB. E X,

OTHoIIEHHE CKOPOCTH CBETa B cpejie 2 K ero CKOpocTH B cpeze 1 e
PaBHO ... .
1); 1,5 2) 0,67; 3) 1,75; 4)0,84.
3ananue3

[losiBneHMEe LBETHBIX PAAYKHBIX IIATEH HA IIOBEPXHOCTH BOJbI, MOKPBITOM TOHKOH
OCH3MHOBOU WJIN MACISIHON TUIEHKOU SIBIIAETCS CIEICTBUEM SABJICHUA. . ..

1) Unarepdepenunu cBera; 2) Audpaxuuu cBeta;
3) [Monspu3zanuu cBera; 4) Iucniepcuu cBera.
3aganmue 4

Paznocth x0aa nByx uHTepdepupyronmx rydeit paBaa A/4 (A — rymrHa BoJHBI). PasnocTh
¢a3 xonebanuii paBHa:
1) 45°; 2) 30°; 3) 60°; 4) 90°.
3ananue S
CkapIBatfOTCsl JBa TapPMOHHUYECKUX KOJICOAHHSI OJHOTO HAMpaBIEHUS C OJUHAKOBBIMH
YacTOTAMH ¥ PaBHBIMH ammumryiamu  Ao. Ilpn pasmocrn das AQ@ =T ammmrysa

Pe3yIbTHPYIONIETO KoJeOaHus paBHa. ..
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1) 0; 2) Ao2: 3) Ao/ 3: 4)2A0.

3aganue 6

[Tpu uHTEpdEepeHMH KOTePEHTHBIX Jy4el ¢ aauHoi BoiHbI 400 HM MakCHMyM BTOpPOTO
MOPSAJIKa BOZHUKAET MIPU PA3HOCTU X0Ja ...
1) 400 uMm; 2) 200 HM; 3) 800 HwM; 5) 100 uMm.
Saganue 7

W3 mnpuBeneHHBIX YTBEP)KACHUHM, KAaCAIOIIMXCA CIOXKEHHUsS BOJH, BEPHBIM SIBIISCTCS
clieytollee yTBepkKIACHHE:
1) cymMapHasi HHTEHCUBHOCTD MPU UHTEP(HEPEHIINH IBYX KOT€PEHTHBIX BOJH 3aBUCHT OT Pa3HOCTH
(a3 uaTepdepupyronMx BOJIH;
2) npu uHTepPEpEeHIMH KOTePEHTHBIX BOJH OJMHAKOBOM WHTEHCUBHOCTHM CyMMapHas
MHTEHCUBHOCTh PaBHA YYETBEPEHHOW MHTEHCUBHOCTU KaXKIOW BOJIHBI;
3) mpH CI0KEHUH KOT€PEHTHBIX BOJH CyMMapHas WHTCHCHBHOCTh paBHa CyMME HMHTCHCHUBHOCTEH
CKJIa/IbIBAEMBIX BOJIH.
3aganue 8

KorepenTHbie BOJTHBI C HAYadbHBIMU (ha3aMu P1 U O2 U PA3HOCTHIO X0/a A TIPU HAJIOXKEHUU
MaKCUMaJIbHO 0CIa0IsFOTCs Iy BhimosiHeHun yeiaosus (K=0, 1, 2)...
1) A=WN4; 2) o1 — @2 = 2km; 3) A=Kk =2k\N2; 4) A= (2k+1)\/2.
3aganue 9

Jlist Touku A onTudeckas pa3HOCTh X0ja Jy4yeill OT ABYX KOT'€PEHTHBIX UCTOYHUKOB S1 U S
paBHa 1,2 Mxkm. Ecnu juinHa BosHbl B BakyyMme 600 HM, TO B Touke A
OyneT HaOmoaAaThCA. . .
1) MakcumMyM UHTep(epeHIMH, TaKk KaK pa3HOCTh XOJa paBHA —---"""_" A

”
YETHOMY YHUCIy TIOJYBOJIH; S -7
2) MUHUMYM UHTeppepeHIuH, TaK KaK pa3HOCTh XOJla paBHA o
HEYETHOMY YHCITy IOJIYBOJIH; S

3) MuHUMYM HHTep(EepeHlIMH, TaK Kak pa3HOCTh XOJa paBHA
YETHOMY YHUCIy TIOJTYBOJIH;
4) makcuMyM MHTep(]epeHIInH, TaK KaK pa3HOCTh X0/la paBHA HEYETHOMY YHMCITy MOJYBOJIH.

IlepeueHb BOMPOCOB K dK3aMEHY
Bce TeMsbl Kypca, coaepkarcst B Ouerax.

Oo0pa3sen 3K3aMeHANMOHHOTI0 OMJIeTa
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3K3AMEHAIIMOHHBIN BUJIET Ne 1

Jncuunimnaa Konebanus u Boausl. Ontrka  b1.5.13.4

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 Ielb, ocBelaemMas MOHoxpoMaruueckuM ceetoM A =589 um, 1 u 2 — 1Be

OJIMHAKOBbIE TPYOKH C BO3YXOM, JJIMHA KaXA0H M3  KOTOPBIX | =10,0 e, D — muadparma c

nByms mensivu. Koraa Bo3ayx B TpyOke | 3aMEHMIIM aMMHAKOM, TO HHTep(EpEeHIIMOHHAS KapTHHA
Ha 9kpare ) cmectiiaach BBepx Ha N =17 monoc. IToka3atens npenoMiieHUs BO3ayxa
N =1,000277 . Onpenenuts nokasarens IpenoMIeHHsS aMMHAKA.

[Tenarornyeckuii paOOTHHUK B.B. Uymak
(moxmnuce)
3aBenytromuii kageapoit A.A. T'aBpuittok
(nmoxmnuce)
« » 2021 r.

Kpurepun onenkn:
MaxkcumajbHbli 0ai1 - 40 6a/10B
OrtBer Ha Bonpoc 1 - 10 6a/10B
OrtBet Ha Bonpoc 2 - 10 6a/10B
OtBer Ha Bonpoc 3 - 20 6a/10B

IIpuMep TecTOBBIX 3aaHUIl 11 NPOBEPKH C(POPMHUPOBAHHOCTH KOMIIETEHIUI, YKA3aHHBIX
Bbile B LI 11:
TecroBble 3aanus npuseneHs! Boiiie, B VIII.
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Pazpaborumnkm:

%/ JOLEHT Uymak B.B.
(moamucek)

[Iporpamma coctaBieHa B coorBeTcTBUH ¢ TpeboBanusmu GI'OC BO no HampaBiieHHIO TOATOTOBKH
03.03.02 ®duzuka.

[TporpamMma paccMoTpeHa Ha 3aceanuu Kadeapsl 00IIeH 1 SKCIIEPUMEHTATLHON (PU3UKH
ITpotokon Ne 1 ot 31 08.2021 r.

3aB. Kadenpoii 4 IaBpumiok A.A.
(®HO, noonuce)

Hacmosawas npoepamma, ne moscem 6vims 8ocnpouszsedena Hu 6 Kakou popme oe3
npeosapumenbHo20 NUCbMEHHO20 pa3peuleHus Kagheopvl-pa3spabomuuxa npocpammol.



