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I. Hesn u 3a1a4u TUCHUTLTHHBI (MOYJIs1)

[TporpamMma pazpaboTaHa B COOTBETCTBHHM C OCHOBHOU oOpa3zoBarenbHOU mporpammoit ®I'OC mo
Hanpasiennto 03.03.03 Pagmodusuka u npenHazHadeHa s obecrieueHus kypea «Komnebanus u
BOJHBI. ONTHKa», U3y4aeMOTr0 CTy/IEHTaMU B TEUEHUE YETBEPTOTO CEMECTPA.

Jucuuniauna «Kosnedanus u BosHbl. ONTHKA» ABISETCS pa3elioM Kypca oOrien pu3uKy,
U SIBIIAETCS OJHOW M3 OCHOBHBIX B OOIIEH CHCTEME COBPEMEHHOM IMOJArOTOBKH OaKallaBpOB IO
Hanpasienuto 03.03.03 Pagnodusuka. Jucuunimna u3ydaercss Ha BTOPOM Kypce W €€ IJIaBHOM
HeJIbI0 SIBIISIETCS Co3/aHne (PyHIaMEHTaIbHON 0a3bl 3HAHWH O MPHUPOJIE ONITUYECKOTO U3ITyUSHHS U
€ro B3aUMO/ICICTBUM C BELIECTBOM, HA OCHOBE KOTOPOM B JajJbHEHIIEM MO>XKHO pa3BUBaTh OoJiee
yrIyOJIeHHOE U ISTATM3UPOBAHHOE M3y4YEeHHUE JJaHHOTO pa3zaesa (GU3MKH B paMKaxX HUKJIAa KYpCOB IO
TEOPETHUECKON (PU3UKE U CIIEIHATN3NPOBAHHBIX KYypPCOB.

B cBs13u ¢ 3TUM (hopMHUpYIOTCS OCHOBHBIE 33/1a4U Kypca.

IlepBast N3 HUX 3aKJIFOYAETCS B MUPOBO33PEHUYECKON U METOA0JIOTHUECKON HAIIPaBIECHHOCTH
kypca. HeoOxomumo cdopmupoBaTh y  CTYIEHTOB €IUHYIO, CTPOMHYIO, JIOTUYECKH
HENPOTUBOPEUUBYIO (U3NYECKYIO0 KAPTUHY MPUPOJbl onTHueckux siBiaeHuil. Co3gaHue Takoin
KapTUHBI POUCXOIUT MOITAITHO, ITyTEM 0000IIEHHS SIKCIIEPUMEHTAIbHBIX JAaHHBIX U HA UX OCHOBE
MIPOM3BOJIUTCS MOCTPOCHHE MoJeNell HaOMoJaeMbIX SIBJIEHUH, CO CTPOrMM OOOCHOBaHHEM
MpUOIMKEHUH U paMOK, B KOTOPBIX 3TH MOJIENN JEUCTBYIOT.

Bo - BTOpBIX, B paMKax €IMHOr0 MOAX0Ja HEOOXOJAUMO PacCMOTPETh OCHOBHBIE SBJICHUS
ONTHUKH, BBIBECTHM OCHOBHBIE 3aKOHBl M IMOJYYUTh HX BBIPAKEHHE B BHUJE MaTEeMaTHUYECKUX
ypaBHeHUH. [Ipu 3TOM Hemb3s OrpaHUYMBATHCS YMCTO MOHATUHHBIMU MOHATHSAMH, @ HEOOXOAUMO
Hay4YUTh CTYAEHTOB KOJIMYECTBEHHO pellaTh KOHKPETHbIE 3a/Jaud B paMKaxX MPUHATHIX
MPUOIHKEHUH.

B Tperbux, HEOO0XOAMMO HAay4yUTh CTYJCHTOB OCHOBAM IIOCTAHOBKHM M IPOBEICHUS
(U3MYECKOTO SKCIEPUMEHTA MO0 ONTHKE C TMOCIEOYIOIIMM aHalu30M W OLEHKOM MOJydeHHBIX
pe3yabTaToOB.

1. MecTo nucuuniunsl (Moayss) B ctpykrype OIIOII BO

Jucnumiuna "Konebanus v BoHbL. OnTHKA" OTHOCHTCS K 00s3aTEILHON YacTH
MIPOTPaMMBI U SIBJISIETCS OJTHUM M3 OCHOBHBIX B COBPEMEHHOM IMOJATOTOBKE 0aKajaBpOB I10
HarnpasJieHut0 «Pamnoduszuka»

Jl1st u3ydeHust TaHHOW y4eOHOM JUCIMIUTMHBI HEOOXOAMMBI 3HAHUSI, YMEHUS U HABBIKH,

dhopMupyemMbIe IPEIIIECCTBYIOIUMA TUCITATITMHAMM |
DIEKTPUYECTBO U MAarHETH3M.
MaremaTudecKkuil aHaIu3.
HuddepenunanbHble ypaBHEHUS
Teopernueckas MEXaHHKa.
DneKTpoAMHAMUKA.
Teopus BEpOATHOCTEH U MaTeMaTHYECKask CTAaTUCTHKA
Teopus xonebanmii

[Tepeuens mocneayrOMMUX Y4eOHBIX AUCIUILINH, UIS KOTOPHIX HEOOXOAUMBI 3HAHUS, YMEHHUS
Y HaBBIKH, pOpMHUpyeMbIe TaHHOHN Y4eOHOM TUCITUILTNHOMN:
AToMHas u sfaepHas pusmka,
TepmoanHaMuka v cTaTUCTHUECKas (DU3HKA,
KBaHTOBass MEXaHMKA.
Teopus u 06paboTka nHGOpMaAIU
MeTo161 00pabOTKH CUTHAJIOB
N3nyuenue u pacnpocTpaHeHHe paTuoOBOIH
Pacmipoctpanenue eKTpoMarHuTHBIX BOJTH
BoJI0KOHHO-ONITUYECKHE JINHUU CBSI3H

Noogk~ownPE

Nk~ wNE



I1l. TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUSA JUCHUIIJIINHBI
[Tpouecc ocBoenust quctMIuInHbL « Konebanus u BoyiHbL. ONTHKa» HampaBieH HAa (popMupoBaHUe
kommneteHui, B coorserctBu ¢ ®I'OC BO u OIl BO no nanHomy HarpaBieHHUIO MOATOTOBKH
(cnermansHOCTH) «03.03.03 Pagnodusukay npoduns Pamnodusmuka B o6nactu cBs3w,
H)OPMAIMOHHBIX W TEICKOMMYHUKAITMOHHBIX TEXHOJIOTHI
_TIO3BOJISIET CTYICHTY NPUOOPECTH CIEIYIONINE KOMIIETCHITUU:
e CnocobeH mpuMeHsITh 0a30BbIE 3HAHUA B 001acTH (DU3UKHU U pannoPpU3UKU U UCIIOIB30BaTh
UX B MPO(ECCUOHATBHOM IS TETLHOCTH, B TOM YHCJIE B Cepe MeJaroruuecKon qesTeIbHOCTH
(OIIK-1) ;
e CnocoOeH MPOBOANTH IKCICPUMEHTAIBHBIE W TCOPETUYCCKHE HAYYHBIC WCCIICIOBAHUS

00BEKTOB, CHCTEM M MPOLIECCOB, 00padaThIBATh M MPEACTABIATh IKCIICPUMEHTAIBLHBIC
nanubie (OITK-2).

IlepeyeHb MIaAHUPYEMBIX Pe3yJbTATOB 00yUeHUs MO JUCHHUIJIMHE (MOIYJI0), COOTHECEHHBIX €
HHAUKATOPAMHM T0CTUKEHUS] KOMIIEeTeH N

KoMmnerennus HNuauxaropsl Pe3yabTaTsl 00yyeHus
KOMIIeTeHIM i
OIllK-1 OIIK-1.1. [Tpumensier 3naert: (byHIaMeHTaIbHbIE TOHATHS,
0a30BbI€ 3HAHUSA B 00JaCTH | 3aKOHBI U TEOPUH KJIACCUYECKON U
(bu3ukn 1 paguopu3uKu COBPEMEHHOU ONTHUKH, KOJIeOaTETHHBIX U
JUTSL pEIICHUsT HaAyqHO- BOJIHOBBIX TIPOIIECCOB
WCCIIeIOBATENILCKUX 337]ad | YMeeT MMOHUMATh, U3JIaraTh 1 KpUTHYECKH
aHaJIM3UPOBATh 0a30BYIO 00MIEPUZUIECKYIO
OIIK-1.2. [IpumensieT UH(pOpMaLKIO B 00IaCTH ONTUYECKUX SIBIICHUH,
0a30BbI€ 3HAHKA B O0JACTH | MOJIB30BATHCS OCHOBHBIMU MOHATHAMHU K
(1)I/I3I/IKI/I u paI[I/IO(i)I/ISI/IKI/I MOJENIAMHA OTNITHKH,
JUTS peIICHUS TPUKIIATHBIX | Biaageer Mmetogamu 00pabOTKM U aHATH3a
3a1a4 MPO(ECCHOHANBHON | SKCIIEPUMEHTAILHON M TEOPETHYECKOM
NeSITeIbHOCTH uH(popmMaluu B 001acTu KoaeOaTeIbHbBIX
MPOLIECCOB U ONTHUKH, MPUMEHSET UX B
npodeccuoHabHON e TEIbHOCTH
OIIK-2 OIIK-2.1 3HaeT: IKCIIEPUMEHTAIBHBIE U TEOPETUUECKUE
[IpoBoaut METO/Ibl HCCIIeIoBaHus B 001acTu
9KCIEPUMCHTAIbHBIC COBPEMEHHOM ONTHUKU U BOJHOBBIX
Hay4YHbIE UCCIICIOBAHUS TIPOIIECCOB.
Paano(HU3UIECKHX YMeeT: IpUMEHATH (yHIaMEHTaIbHbIE
00BEKTOB, CHCTEM U
3aKOHBI ONITUKHU K PELIEHUIO
IPOIIECCOB
OITK-2.2 TEOPETUYECKUX U DKCIIEPUMEHTAIBHBIX
TTPOBOIUT TeopeTHuEeCKHE paanou3NUecKuX 3a1a4, paboTaTh Ha
Hay4HbIE UCCIIEI0OBAHUS COBPCMCHHOM OIITUYCCKOM
pananou3nIecKux 000pyI0BaHNH, AHATU3UPOBATH
00BEKTOB, CUCTEM U II0JIyYEHHBIE PE3YIbTATHI.
IIponeccos Baaneer: TEXHUKOM ITOCTAaHOBKH
(bU3UIECKOT0 IKCTIEPUMEHTA,
MOJEIIUPOBAHUS, TEOPETUYECKOT'O U
DKCIIEPUMEHTAIBHOI'O UCCIEOBaHMUS
ONTHUYCCKUX SIBICHUM, TEXHUKOU
CIIEKTPOCKOMMYECKNX U3MEPECHUU U
00pabOTKM IKCTICPUMEHTAIBHBIX TAHHBIX. .




IV. Conepxanne u CTPYKTYpa AUCHHUILVINHBI (MOLYJIS)

O0beM TMCHMILIHHBI COCTABJsIeT 5 3aveTHBIX equHun, 180 yacos,

B ToM uucjae 0,22 3adeTHbIX equmHnl, 8 yac (KO) 3a4der ¢ oneHKoM

W3 nux 60 yacoB — mpakTH4eckasi MOAroTOBKa

KonTakrnas pabdora 151 gac

3aHsATHS POBOJIATCS TOJIBKO B OYHOM (hopMe 00ydeHUS C MPUMEHEHUEM TUCTAHIIHOHHOTO KOHTPOJISI CAMOCTOSTEIHHON PaOOTHI CTYICHTOB Yepe3
OUOC daxynpTeTa. DIEKTPOHHON U IUCTAHIIMOHHOUN PopM 00yUueHHUs HE MTPeTyCMaTPUBAETCS
dopma MPOMeKYTOUHOI aTTECTANMHU: 3a4YeT ¢ OIEHKOMH

4.1 Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOEC 110 TEMaM, ¢ YKa3aHUEM BUA0B yqeﬁﬂux 3aHATHI 1 OTBEJEHHOI0 HA HUX KOJIHYECTBA
AKAACMHUYICCKHUX YaCcoB

Ne Pazjnen aucuunimHbl/Tema ) dopma TeKyLero
n/H § Bunbr yaue6HOM paboThI, KOHTPOJIA
E BKJIIOYAsl CAMOCTOSITENIbHYIO pab0oTy 00yJaromuxcs, | ycneBaeMocTu/
5 MPAKTUYECKYIO MMOJITOTOBKY U TPYJIO0EMKOCTD dopma }
= (B "acax) NMPOMeKyTOYHOI
= aTTecTaluu
§ = (mo cemectpam)
2 KoHnrtakTHas paboTa mpenoaBaress ¢ =
- > é 00yuaroIMMUCs 5 =
S | &8 53
& g i E Jlexuus | NMpaxkruyeckne | Koncyabramusi | £ s
3l o S = /n1a0opaTopHBI 2
z § : g e 3aHATHS §
Ol A =8 @)
1 2 3 4 5 6 7 8 9 10
BBenenue. OcHOBHBIE 3TANbl Pa3BUTHS 4 3,1 2 0,1 1
ONTUKH
1. OCHOBBI 3J1eKTPOMATHUTHOM TEOPUH 4 16,1 4 8/0 0,1 4 3agaHue
cBeTa CnextpasibHOE
paszioxxeHue
2. N3ayyenne cBeTOBBIX BOJIH 4 20,1 |4 6 8/4 0,1 2 BJ13 Tennosoe
U3ITyYeHHE




Otuer no
1a00paTOPHBIM
pabotam
3. | UnTepdepenuns ceera 4 32,1 |16 6 10/12 0,1 4 B3
Otuer mo
1ab0paTopHBIM
pabotam
4. | Audpakuus cBeTa 4 34,1 |16 8 14/8 0,1 4 B3
Otuer mo
1abopaTopHBIM
pabotam
5. | Hoasipu3auus cBera. @opmyibiPpenens. 4 18,1 | 10 2 6/8 0,1 2 b3
[Moasipu3anus OTpaKEeHHOU U Ortuer o
MpeJOMJIEHHOH BOJIH. 1a0b0paToOPHBIM
paboTam
6. B3aumoneiictBue H3JydeHHsI ¢ BemiecTBOM, | 4 32,2 |10 12 6/8 0,2 6 BJ13
pacnpocTpaHeHHe CBeTa B cpeax Ortuer 1o
71a00paTOPHBIM
paboTam
7. OCHOBBI TeOMeTPUYECKOI ONTHKH. 4 10,1 | 4 0 6/0 0,1 4 B3
Otuer no
71a00paTOPHBIM
paboTam
8. | OcHoBHBIe (doTOMeTpHUYECKHEe BeJIUYHHBI, | 4 4,1 2/0 0,1 2 b/13
Croco0bl X U3MePEeHUsl.
_3ader ¢ ouenkoii +KO (koHTpOJIB) 4 8
KCP 4 2
Bcero 180 | (60) |40 60/40 1 29*

*Ipakmuyeckas NOO20MOBKA OCYWECMEIAEMC 8 Npoyecce BblNOIHEeHUs pabom aabopamopHO2O0 NPAKMUKYMA C UCHOIb308AHUEM ONMUYECKO20
obopyoosanus, a makdce 8 xooe 0030pnvix 3anamui 6 nabopamopusix CO PAH u HUUII® UT'Y. Koumponv 3a vinonnenem camocmosmenshol pabomuyl
ocywecmensemcs 6 ude nposepku borvuux oomawHux saoanuil (B/[3) no xaxcooii meme

*BKJIIOYAs NPAKTHYECKYI0 MOATOTOBKY

4.2. IlnaH BHeayIUTOPHOIi CAMOCTOSITe/IbHOM PadoThl 00y4YaOIIMXCS MO AUCHMILIHHE



CamocrosiTenbHas paboTa 00y4aronIXcst VuebHo-
METOINYECKOE
OneHouHoe
Cemectp Hassanue pasnena, TemMbl . Cpoku | Tpymoemkoctb obecrnieueHue
Bun camocTosiTenbHOM paboThI CpENCTBO .
BBITOJTHEHUS (uac.) CaMOCTOATEINBHON
paboThI
BBenenue. OcHOBHBIE 3TAaNlbl Pa3BUTHUA 1 Henens 1 3amauu u 5
4 A p CocrtaBuTh TAOIUILY At A [5]
ONTHKH 3aHHATUN YIpaXHECHUS
4 1.  OcHOBBI 3JIEKTPOMAarHUTHOH TeopHHU ITocne 4 3anaun st [2]
cBeTa 3aBeplIeH CaMOCTOSITEIHHO
bJ13 Pemenue 3agau mis .
. Ul JICKIUHA r0 peuieHus
CaMOCTOSITEIbHOM paboThI Il
no nocune ri.l
u?2
JTAHHBIM
paznenam
4 2. M3ayveHue CBETOBBIX BOJH [Tocie 2 3amaun ISt [2]
3aBepIIeH CaMOCTOSITEILHO
CamocTosTenbHas TOMAaIIHAs .
usl JeKIUi ro pelIeHus
pabota no teme «TemmoBoe
o rnocie ri.2
U3ITyYCHHE»
JTAaHHBIM
paznenam
4 3. HuTtepdepeHuus cBeTa 4 3anauu ist [2,3]
bJ13 UnTepdepenmus cBera ITocne CaMOCTOSITEIILHO
3aBepIIeH ro peleHus
[ToaroToBKa K BBINOJHEHUIO | M JICKIUN nocne ri.3
n1abopaTopHbBIX padoT, o KonTponbhbie
CaMOCTOSITEIbHOE BBITIOJIHEHUE| JTaHHBIM BOIIPOCHI U
JKCIIEPUMEHTA paznenam 3aaHus A7 JLDP.
4 4. JIudpakuusi cBeTa Mocne 4 3anauu ist [2,3]
B/13 Audpaxmms ceera SABEDLICH CaMOCTOSITEIBLHO
[ToaroToBka K BBITIOJIHEHUIO pruer ro peuIeHus
usl JeKIUi
n1abopaTopHBIX padoT, o nocne ri.4
CaMOCTOSITEIbHOE BBITIOJIHEHUE AHHBIM KoHnTponbHbIe
JKCIIEpUMEHTA BOIIPOCHI U
pazzenam

3ajaHus IS JLP




CamocrositenbHas paboTa 00yJaronIXCst VuebHo-
METOINYECKOe
OueHoyHoe
Cemectp Hassanue pasnena, TeMbl B — Cpoku | Tpymoemkoctb CDEICTEO obecnieueHue
UL CAMOCTOATCILHON PAOOTRL oy s (uac.) pel CaMOCTOSATENbHOU
paboThI
4 5. Moasipu3amusi ceeta. @opmyJibl [Mocne 2 [6,3]
JowmarnHee 3aganue 3agaun u
®peneas. [Moasspuszanus 3aBEpILICH
o . [ToaroToBKa K BBIIIOJTHEHUIO . VIpaXHEHUS
OTPa’KeHHOM M NMPeTOMJIEHHOH BOJIH. Ul JICKITUI
n1abopaTopHbIX padoT, o KoHnTponbHbIe
CaMOCTOSITEILHOE BHITIOJTHCHUE BOIIPOCHI U
JTAHHBIM
AKCIIEPUMEHTA 3alaHus IS JLP
pazaenam
4 6. B3aumoaeiicTBHe M3JIyYeHHS C [Mocne 6 [6,3]
JowmarmHee 3amanue 3amauu u
BellleCTBOM, PacpoCcTPaHeHHe CBeTa 3aBEPIICH
[ToaroToBKa K BBITOJTHEHUTO . YIIpaXKHEHUS
B cpexax Ul JICKITUI
nabopaTopHbIX padoT, o KonTponbHbie
CaMOCTOSITEIHHOE BBITIOJTHCHUE BOIIPOCHI U
JTAHHBIM
JKCIIEPUMEHTA 3aJaHus s JLP
paznenam
4 7. OCHOBBI reOMETPHYECKOIl ONMTHKH. [Mocne 4 [6]
3aBEPIICH Hab6op 3aganuit
U JICKIUN s
bJ13 I'eomerpuueckas onTuka H g
o CaMOCTOSITEIHLHO
JTAHHBIM i paboThI
paznenam
4 8.  OcHoBHbIE ()OTOMETPHYECKHE [MTocne 2 [6]
BeJIHYHHBI, CTIOCOOBI MX U3MEpPEHUsl. 3aBepIIeH
U JTEKIUNA Hab6op 3aganuit
JlomamrHee 3aaHue Mo Teme
o 1o TeMe
JTAaHHBIM
pazzenam
OO0mumwii 006eM CaMOCTOSTENFHON paOOTHI IO TUCIAIDIMHE (Jac), BKIFOYAs MPAKTHIECKYI0 padoTy 29
4 |JlaGopaTOpHBIii MPAKTHKYM [ToaroToBKa K BBITIOJIHEHUIO KonTponbHbie [3]
(mpakTHYecKasi MOJATOTOBKA) n1abopaTopHBIX padoT, Paz B 9 BOIIPOCHI.
Bxoaut B 0011Mii 00beM CaMOCTOSITEIbHOI | CAMOCTOSITENIBHOE BBINIOJHEHUE| HEIEIIO Pesynbrathr

padoThI

OKCIICPUMCHTA

SKCIICPUMCHTA




CamocrositenbHas paboTa 00yJaronIXCst

VuebHo-

OreHouHOE METOJUYECKOE
Cemectp Hassanue pasnena, TeMbl B caMOCTOATENBHOH paGoTHI Cpoku | TpymoemkocTh CDEICTEO obecnieueHue
p BBITIOJTHEHHS (uac.) pel CaMOCTOSATENbHOU
paboThI
4  |IloAroToBKAa K 3a4€Ty C OLEHKOI Pabora ¢ neKIMoHHBIM K kol [1-3]
MaTepHaioM U y9eOHOH Y 8
cemecTpa

JUTEPATYPOU

buner k 3auery
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4.3. Conepxxanue y4eOHOro MaTepuaJia
BBEJIEHUE OcHoBHbI€ 3Talibl pa3BUTHS ONTHKU

Tema 1. OCHOBBI DJIEKTPOMATHUTHOW TEOPHUU CBETA.

JInneiinble Kos1e0aTe/IbHBIE cUcTeMbl. [lapameTpruueckue 1 HeMHEHbIE KoJle0aTebHbIE

cucteMmbl. BosiHoBBIE ITponiecchl. KnHeMaTnka BoJIH. YHIpyrue BOJHbL. DJIEKTPOMArHUTHBIE BOJIHBIL.

YpaBuenus MakcBesuia. Boanbl B Bakyyme. BonHoBoe  ypaBHeHue.  Ilmockue
MOHOXpOMAaTHYECKHE BOJIHBI (CKalsipHble W BEKTOpHbIE). CBOMCTBA IUIOCKUX BOJIH:
IIOIIEPEYHOCTD, CBA3b MEXKIy KOMIIOHEHTaMH, noJjspusanus. [IpeacraBienue miocKoi BOIHBI B
KomIutekcHoi opme. Cheprueckue BoaHbl. CTOSIYME BOTHEL.

IloToxk 3Heprum B NMJIOCKOI BOJIHe. 3aKOHBI COXpPaHEHMs JUIsl CBETOBBIX BOJH. MIHTEHCHUBHOCTH
IJIOCKOM rapMOHHYECKOW BOJIHBI. ["ayccoBbl myuku. DddexTruBHas HHTEHCUBHOCTD. [110THOCTD
ITIOTOKA UMITYJIbCA AIIEKTPOMArHUTHOM BOJIHBL. [laBieHue cBera.

MopyaupoBanHble BOJHBI. CrieKTpanbHble pasiokeHus B ontuke. CreKTpaibHbIE aMIUIUTYIBI.
Oypoe-ananu3 u Dypbe-cuHTe3 B ontuke. KommiekcHas 3anuch uHterpana @ypoe. CrexTpbl
MOJyJIMPOBAHHBIX BOJIH, HMMITYJIbCHBIX IIOCIIEIOBATEIBHOCTEN M YEIMHEHHBIX HMITYJIbCOB.
CrnekTpasibHasi IUIOTHOCTh MOIIHOCTH. COOTHOLIEHWE MEXAY IIUTEIbHOCTBIO HMITYJIbCA W
LIIMPUHOM CIIEKTpA.

Tema 2. U3JIYUHEHUE CBETOBBIX BOJIH

1. Kuaccuyeckue Mojaeau W3JAy4YeHHMsl pa3psiKeHHbIX cpea. Mzmydenwe ocuuisropa.
VYpaBuenuss MakcBemia B TPUCYTCTBHH HWCTOYHMKOB. M3mydeHue oCHMUISITOpa, MOJCIb
Tomrcona. MoniHoCTh u3nydeHus: ocuuiuisitopa. Jluarpamma HanpasieHHOCTU. Kimaccuueckuii
OCLMJUISATOP, KaK MOJIENIb ONTHYECKUX KOJICOaHU aTOMa UIJIH MOJIEKYIIbI.

2. M3aydenue aHcam0Ojsi ocumuissTopoB (AQO). KorepeHTHbIe W HEKOTEPEHTHBIE HCTOYHUKH
ceera. [lonspuzamua wuznydenns AO. Cnektp uznydenuss AO. JIomiepoBCKHil KOHTYpP JIMHUU
n3nydenus. BzaumoneiictBue AO co CBETOBBIM MOJieM. 3aKOH MOIJolIeHusi cBeta byrepa.
EctectBennass mmpuHa JMHUM ~ u3NydeHus. M3nyueHue  aHcamOns  CTATUCTHYECKU
HE3aBUCUMBIXOCIWIISITOPOB. YIapHOe (CTOJIKHOBUTEIbHOE) U JOIUIEPOBCKOE YIIUPEHUE
cnekTpanbHOoil muHuK. [ToHsATHE 00 OAHOPOJHOM U HEOJHOPOIHOM YIIMPEHUH.

3. du3uMKa TeNJoBOro u3JjyyeHus. PaBHoBecHoe TeruioBoe wu3nyueHue. lcmyckarenbHas u
morJiomaTeNbHasi  cnocoOHocTh. 3akoHbl Kupxroda. 3akonsl Credana-bombnimana, Buna.
®opmynel Penes-Jxunca. Beenenune [lnmankom mpeacTaBiieHHs O KBaHTE 3HEprud. POTOHBI.
®opmyna [Inanka. BeiBoa 3aK0HOB TEII0BOTo U3imydeHus u3 popmynsl [lnanka.

4. OcHOBHbIe TNpeICTABJEHUSI O KBAHTOBOIi TeOpuUM W3JYYeHUS CBeTa aroMamM H
MoJIeKyJaMu.Mojenb JByXypOBHEBOM cucTeMbl. CIIOHTAHHOE U BBIHYKJIEHHOE U3IyYEHUE B
KBaHTOBBIX cHcTeMax. BbBox ¢opmynsl [lnanka mno OHHIITEHHY, CBA3b MEXAY
koabdunmentamu DifHinTeliHa. B3anMozeiicTBre TUIOCKON BOJHBI ¢ aHCamMOJIeM KBaHTOBBIX
ocuwiisitopoB.  Kosdduuuent mnormomenus. MHBepcHass HACEICHHOCTh SHEPreTHYECKHUX
ypOBHEH. YCuieHrue cBeTa U reHepanus cBeta. Jlazepsl. YcnoBus caMOBO30YKIEHHS J1a3€pPOB.
Criextp usnmyueHus na3epos. [IpomosibHbIe ¥ onepeuHbie MOIbL. [ ennii-HeoHOBBIHM 1 PyOUHOBBII
J1a3epsl.

Tema 3. UHTEP®EPEHIINA CBETA

1. UutepdepeHuusi MoHoXpoMaTHdeckoro cpera. Omnruyeckas paszHocTh xoja. Ilopsmox
unTepdepeniyu. [lupuna nateppepenimonHoi nosockl. Kiaccuueckne nHTEppepeHIIMOHHbIE
cxembl: onbIT FOHra, 6uzepkana @penens, ounpuzma Openens, Ounnnzabuiie.

2. UnTepdepeHuusi HEMOHOXPOMATHYECKOI0 CBeTa. BpeMeHHAasl KOrepeHTHOCTb. 3aKOH
uHTeppepeHIIMY Ha BpeMeHHOM s3bike. DyHkuus xoppensuuu. KomriuiekcHas —creneHb
KOTepeHTHOCTH. BuHOCTh HHTEp()EPEHIIMOHHOM KapTUHBI.
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3. HNuTepdepeHIHsT HEMOHOXPOMATHYECKOI0 CBeTAa. 3aKOH MHTEPPEPEHIIMN HAa CIIEKTPATLHOM
sa3pike. CBsI3p MEXAy HUHTEPPEpEHIMOHHONW KApTHMHOM W CHEKTPOM HCTOYHHMKA. Bpems
KOI€pEHTHOCTH, JUIMHA KOT€peHTHOCTU. CBSA3b MEXIYy BPEMEHEM KOTE€PEHTHOCTH U IIMPUHOMN
crekrpa. MakCUMalIbHBIN MOPSIAOK CIIEKTPA.

4. WnrtepdepeHuusi cBeTa OT NPOTSKEHHbIX  MCTOYHMKOB. IIpocTpaHcTBeHHas
KOIepeHTHOCTh. PyHKIUSA IPOCTPAHCTBEHHO-BPEMEHHOW KOppeisiuuu. BnusHue pasmepos
WUCTOYHMKA Ha BUJHOCTh HMHTEP(PEPEHIMOHHOW KapTUHBL. PaJnyc KOTepeHTHOCTH, 00BeEM
KOT€PEHTHOCTH.

5. Hurtepdepenuuss B ToHKUX mieHkax. [[Bera tonkux mieHok. [1oj0Chl paBHOM TOJIIMHBI U
paBHOro HakJIoHA. JIokanu3auus HHTEpPEPEHIUMOHHON KapTHUHBI.

6. MmuoroayyeBasi _untrepdepenuus. Dopmyma Diipu. HHTeppepomerp Dabpu-Ilepo.

MHorocioiHble TUNEKTPUIECKUE IOKPBITHS U UX IPUMEHEHUE.

WNuTepdepomeTphl U UX IPUMEHEHHE.

8. unamuyeckne MHTEPPEPECHIIMOHHBIE KAPTHHBI.

~

Tema 4. IUDPAKIINA CBETA

1. SBaenue mudpaxkuun. [Mpunnun [roiirenca-Openens 3oHb1 OpeHens, rpadhUUecKuii METO
cloxeHus: aMIuMTyaA. Judpakuus Ha KpyriblX OTBEPCTUSAX, DKpaHax. 30HHAs IUIACTHUHKA.
Hudpakuust Ha Kparo o3kpaHa, 30HbI Illycrepa, cnupanms Kophurwo. Pacnpoctpanenue
OTpaHMYEHHOTO My4yKa cBeTa. I'panuiisl npuMenenus audpaxuun Openens u Gpaynrodepa.

2. Honsitue o teopuu audpaxuuu Kupxroda. Ilpubmmkenne @DpeHens u mnpuOImKeHne
Opaynrogepa. Audpakuus B ganpHel 30He - audpakuus Ppaynrodepa. [IpocrpancTBeHHO-
MOJyJIMPOBaHHAsl BOJIHA, CIIEKTP MPOCTPAHCTBEHHBIX YACTOT, PA3JI0KEHHUE MYyYKa MO MIOCKUM
BOJIHAM, YTJIOBOW crniekTp. Judpakims cBera Ha TBYMEPHBIX 00beKTax, pu3nKa audpaxkiuy Ha
ey, Judpakius I0CKON BOJIHBI Ha IPSIMOYT0JIbHOM oTBepcTul. Jlndpakuus ["ayccoBa myyka.
Hudpakuus @payarodepa Ha kpyriod ameprype. Pazpemraromias cmocoOHOCTh ONTHYECKUX
pudopoB

3. Jludpakuuss cBeTra Ha MNePUOAUYECKHX CTPYKTypax. Jludpakmus Ha CUHYCOMTATHHOU
pemierke. [udpakius cBera Ha IUIOCKOM aMIUIMTyqHOW pemietke. Judpakius Ha IBYX- U
TpEeXMEpPHbIX Meproindecknx cTpykrypax. ®opmyinsl Jlays, 3akon Bynbda-bparra.

4., Judpakuus U cCneKTpaibHblii aHaan3. CrnekTpaabHbli aHaM3 B onTHKE. CIIEKTPOCKOMHS C
MPOCTPAHCTBEHHBIM  pa3joXeHHWeM  cHekTpoB.  [IpusmenHble,  aAudpakuUOHHBIE U
UHTEp(EPEHIIMOHHBIE CIIEKTpaJIbHbIe MPUOOPHI U UX OCHOBHBIC XapaKTEPUCTUKH: armaparHas
GbyHKIMS, YIII0Bas U JIMHEHHAs AUCIIEpPCHs], pa3pelIaronias criocoOHOCTh, 00J1aCTh AUCIIEPCUH

5. Judpakuus BOJHOBBIX NYYKOB. [ludpakiinonHas Teopus GopMUpOBaHUS N300pakeHuid. PoJib
mudpakuuu B mpubopax (GopmMupyromux u300pakeHue: JHH3E, TENEeCKOIe, MHKPOCKOIIE.
OyHKIMS TPONMYCKAaHUs JIMH3bI, CBOMCTBO JIMH3BI BBIMOJHATH IpeoOpa3oBanue Dypre.
[IpoctpancrBeHHas GpuabTpanus..

6. OOparnas 3anaya Teopum audpakuuu. [onorpadus. YpaBHEHHE TOJOTPAMMBI, OTEPaTOp
I"abopa. CBoiicTBa romorpamm. ['onorpadgupoBanue o METOAy BCTPEUHBIX Ty4KOB. [I[pumeHeHue
royiorpadumu.

Tema 5. HIOJIAPU3AIINA CBETA

HHHGfIHO-, HUPKYJIAPHO- U SJUIAIITUYCCKH- HOHSIpI/BOBaHHLIﬁ cBeT. MaTemMaTtuueckoe ONHCaHHE
COCTOSAHUA MNOJIApU3alNHU. HOJISIpI/ISaI_II/IH ecTecTBEHHOro cBeta. OnTHYecKue SBJICHHS Ha T'paHUIC
pasaciia M30TPOITHBIX  AUBJICKTPUKOB. (DOpMy'J'H:I (DpeHeJm. HOJ'IHpI/BaI_[I/IfI OTpa)KeHHOﬁ u
HpeHOMHCHHOﬁ BOJIH. YTOI Bp}OCTepa. SIBeHHE IOJHOTO BHYTPCHHCTO OTPAKCHUA CBETA U CI'O
MMPUMCHCHUC.

Tema 6. B3AMMOJIEMCTBUE W3JIYYEHUS C BEIIECTBOM, PACIPOCTPAHEHUE
CBETA B CPEJIAX
1. ducnepcus cBera. PacmpocTpaHeHne cBeTa B M30TPONHBIX JJHHEHHBIX Cpeax
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PacnpocTpanenue mioCKMX MOHOXPOMAaTHYECKHUX BOJH B M30TPOIHBIX cpepax. Kimaccuyeckas
AIIEKTPOHHAs Teopus aucnepcun. Jucnepcus ¢pazoBoit CKOpocTr 1 K03(h(HUIIMEHTa TOTIOMICHUS.
AHOManbHas ¥ HOpMaJIbHAs IUcnepcHs. PacpocTpaneHne cBeTa B KOHACHCHPOBAHHOM cpere,
dopmyna Jloperma. Ontudeckue cBoiictBa cpen B UK, Buaumoii u Y@ obmactsx cBera.
PacnpocTpanenne HEMOHOXPOMATHUECKUX BOJIH B JAUCHEprupymomiei cpene. I'pymnmnoBas cKkopocTh
pacripocTpaneHus nakera. @a3oBas U rpymmoBasi CKOPOCTH, ux cooTHomenue (Gopmyna Penest)
OcHoBbI _onTUKH MeTauioB. OCOOEHHOCTH pachpoCTpaHEHUs CBeTa B MeTauiax. Kputuueckas
gacrtora. OTpakeHHE CBETa MOBEPXHOCTHIO MeTaiuia. PaccesiHue cBETa B MEIKOIMCIIEPCHBIX U

MYTHBIX Cp€aax.

& OnTuka aHM30TPONHLIX CPEN

Mogenb aHU30TPOMHON Cpeabl, TEH30pHAs IUAJIEKTpUUYECKas BOCHPUUMYHBOCTBH, TEH30PHAs
AUBJICKTPUYCCKad IPOHNULIACMOCTD. I'maBnas KPpUCTATUIMYCCKAA CUCTEMA KOOPAUHAT, OIITUYCCKAaA
WHJIUKATpHCCA.

PacnipocTpaneHue MIOCKUX MOHOXPOMATHMYECKHX BOJIH B aHHU30TPOMHOM cpene. YpaBHEHHE
BOJIHOBBIX HopMazeil ®penens. JlydeBas ckxopoctb. OgHOOCHBIE KpucTayibl. [Ipemomienue
cBeTa Ha rpanule kpuctamia. [locrtpoenune ['toirenca ajist aHU30TPOIHBIX CPEI.

[IpoXOXkKICHHE CBETa dYepe3 KPHCTA/UIMYECKHe IUIACTHHKH (meficTBHe wiacTHHOK ~ /4, #/2).

NuTepdepenius noaspu30BaHHbBIX JTydeid, JIaCTUHKA MEXY IBYMs MOJISIpOUIaMHU.

WHnynupoBaHHas aHU30TPOIHS ONTHYECKUX CBOUCTB 3 dexTrl [Tokkenbca, Keppa,  Dapanes.
3. Heaunneiinasi onTHKa. ONTHKA CHIbHBIX CBETOBBIX NOJIEi
Mogens  aHrapMOHMYECKOro  ocuwuidaropa.  HenuneliHas — moJspusanus. OnTuueckoe

JIETEKTUpPOBaHUE. [ 'eHepalus BTOpOH TapMOHUKH. Y CIIOBUE TPOCTPAHCTBEHHOTO CHHXPOHHU3MA.
CrnosxeHure ¥ BBIYUTaHUE YacTOT. 3aBUCUMOCTD MOKa3aTelIs MPEJIOMIICHHUS OT UHTEHCUBHOCTH CBETA.
CamodoxycupoBka 1 1eOKycCHpOBKa CBETA.

Tema 7.0cHOBBI TeOMeTPHUYECKON ONNTHKH

[Mpunnun ®epma. 3akoHBI OTPAKEHUS M MPEIIOMIICHUS CBETa Ha TpaHMIIe pas3jeia IBYX Cpell.
[Ipenomiienne cBera Ha cepuueckoi rpanunie. Mupapuant A66e. LleHTprpoBaHHas onTHYECKas
cucTema.

Tema 8. OcHoBBI (hoTOMETPUY

OcHoBHBIE (OTOMETPUYECKHE BEIWYMHBI, CIOCOOBI MX M3MepeHHsa. EnuHuubl u3MepeHus
(?HEpreTUYECKUe U CBETOBHIC).
4.3.1. IlepeyeHb CEMHHAPCKHUX, MPAKTHYECKHUX 3aHATHI ¥ JJaOOPaTOPHBIX padoT
TpynoemkocTb
(uac.) Dopmupye
Ne HanmenoBanue ceMuHapos, - OueHouHsle MBIE
NQ H/H Bcero U3 Hux
paszzaena PaKTUYECKUX wacos | mpaxraeck cpezcTBa KOMIICTEHII
ast nn
IIOATrOTOBKA
1 2 3 4 5 6 7
1. -2 DJEeKTPOMAarHUTHBIE BOJIHBI, UX | 2 Pasznoyposnessie | (OIIK-1,
OCHOBHBIE CBOMCTBA, 3a7a4u OIIK-2,)
KOMIUIEKCHAS 3aIHCh. U 3a/1aHUS
2. -3 CrieKTpbl MOAYIHPOBAHHBIX 4 1 Paznoyposuessie | (OIIK-1,
BOJH. CrieKTpanbHasl INIOTHOCTh 3a/1a4u OIIK-2,)
MOIIHOCTH. COOTHOIIEHHE W 33/1aHUS
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MEKIY JUIMTEIIBHOCTBIO
HMITYJIbCA U IIMPHUHOMU CIIEKTPA.

3. 11-6 KBanToBas npupojia cBera. Paznoyposnesbie | (OIIK-1,

3aKOHBI TETUIOBOTO U3ITyYEHUS 3a/1auu OIIK-2,)
U 3a/1aHUS

4. 111-8 WnTepdepenmms PaznoyposneBbie | (OIIK-1,
MOHOXPOMAaTHUYECKOI'O CBETA. 3a71a4u OIIK-2,)
Kitaccnueckue Y 3aJIaHUs
UHTEP()EPCHIIMOHHBIC CXEMBI

S. 111-8 KomnerorepHas nmpaktuyeckas Oruer 1o (OIIK-1,
pabora "UnTepdepenius’ KOMITLIOTEPHOU OIIK-2,)
Kinaccuueckue pabote
WHTEPPEPEHITMOHHBIE CXEMBI

6. 11-9 Hurepdepentus Pasnoyposnessie | (OIIK-1,
KBa3MMOHOXPOMAaTHYECKOTO 3a7a4u OIIK-2))
cBeTa. OYHKIHS BUTHOCTH. U 33/1aHUS
BpemenHas KOrepeHTHOCTb.

CrnexTpallbHOE U BpEMEHHOE
paccMOTpeHHe.

7. 111-10 WuTtepdepenmus ot PaznoyposueBbie | (OIIK-1,
MPOTSHKEHHBIX 3a1a4yn OIIK-2))
KBa3MMOHOXPOMATHYECKUX U 33/1aHUS
rnctouyHnKoB. HTEepdhepomeTp
IOnra. [IpocTpancTBeHHas
KOT€PEHTHOCTb.

8. 1-11 HuTtepdepeniius B TOHKUX Pasnoyposnesbie | (OIIK-1,
ieHkax. [lonocel paBHOTO 3aga4n OIIK-2,)
HaKJIOHA U MOJIOCHI PaBHOM U 3aJ]aHus
TOJIIIUHBI, UX JIOKAJTU3aIHS.

9. IV-15 Hcnonws3oBanue 300 Openens u Pasnoyposnesbie | (OIIK-1,
BEKTOPHBIX IMarpaMM JJIst 3a1a4u OIIK-2,)
KayeCTBEHHOTO aHaIM3a U 3aJ]aHus
TU(PPaKIMOHHBIX KapTHH.
30HHas IIaCTUHKA.

KomnbroTepHast mpaktuyeckas
pabota "Iudpaxius"
10. 1IV-16 Judpakuus Ha 1meny, Pasnoyposuesbie | (OIIK-1,
IPsIMOYT'OJIBHOM U KPYIJIOM 3a71a4u OIIK-2,)
OTBEPCTHSIX. U 3aJ1aHus
Hudpakuus Opaynrodepa xak
POCTPAHCTBEHHOE
npeobpaszoBanue Dypoe.
VYT0BO# CHIEKTp, €To MINPUHA.
Pazpemaromias cnocoOHOCTh
ONTUYECKUX MPUOOPOB
11. IvV-17 JudpakMOHHBIE PELIETKH. Pasznoyposnessie | (OIIK-1,
3a1a49n OIIK-2,)
U 3aJaHus
12. IV-18 CnexTpanbHble TPUOOPHI U X Pasznoyposuessie | (OIIK-1,
OCHOBHBIE XapaKTEPUCTUKU 3a1aun OIIK-2,)
JudpakiroHHbIE OTpaHUYCHUS U 3aJaHus

Ha pPa3pelIaolylo CHOCOOHOCTb
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JIMH3BL, TEJIECKONa 1
MHUKPOCKOTIA.

13. IV-19 [NosorpaMmebl MI0CKUX BOJIH, 4 1 Paznoyposnesbie | (OIIK-1,
roJiorpaMMa TO4YKH, CBOMCTBa 3aa4u OIIK-2,)
roJIOTpaMM. u 3amanus K/p

«Andpaxusy

14. \Y OnTHueckue sBJIEHUS Ha 4 2 PaznoyposneBbie | (OIIK-1,
TrpaHUlLIe pa3aerna U30TPOIHBIX 3a1a4u OIIK-2,)
TRIIEKTPUKOB. DOpMyIThI U 3aJ]aHus
®penens. Yroa bprocrepa.

[TosiHOE BHYTpEHHEE
OTpa’KEHHE.

15.. VI-2-26. WNuTepdepentus 6 2 PasnoyposueBbie | (OITK-1,
MOJITIPU30BAHHOTO CBETA. 3a7a4u OIIK-2))
[Monsipu3zanmoHHBIE TPHOOPHI. U 3aJIaHus
YeTBepThBOJTHOBAS U
MOJTyBOJTHOBAS TIJTACTUHKH.

[Tonyyenue n ananus
AIUTUNITHICCKH
TTOJISIPU30BAHHOTO CBETA.

16. VII OCHOBBI T€OMETPUYECKOM 6 1 PaznoyposueBbie | (OIIK-1,
onTuku. [Ipunnun @epma. 3a1a4u OIIK-2,)
3aKOHbBI OTPAXKEHUS U U 3aJ]aHus
MPEIOMIICHHUS CBETA Ha TPAHULIE
paszzena aByX cpell.

[Ipenomiienne cBera Ha
chepudecKoi TpaHHmIle.
HNuBapuant A0Ge.
LenTpupoBaHHas onTH4ecKas
CUCTeMa.

17. VI OcHoBHBIE (HOTOMETPUUYECKUE 4 1 Pasnoyposnesbie | (OIIK-1,
BEJIMYHHBI, CIIOCOOBI MX 3amayu OIIK-2,)
u3MepeHus. EnuHuiisi U 3aJ]aHus
U3MEepeHUs (SHEPreTHIYeCKue U
CBETOBHIC)

Bcero 60 20
TpynoemkocTb
Dopmupye
No HaumenoBanue nabopatopHbIx (ac.) OneHouHbIe MbIe
No paznena Beero T3 Hux
n/n pa60T 4acoB | MpaKkTHYECK cpeacTBa KOMIIETCHIT
as nn
IIOATrOTOBKA
1 2 3 4 5 6 7
1. Omnpenenenue CeKTpalTbHON 3 3 Konrponbusie (OITK-1,
HIMPHUHBI U3ITydeHUS BOIPOCEI M 3alAHIA K| OTTK-2,)
MOJIYTIPOBOTHUKOBOTO Jlazepa AabopaTopHe
paboram
2. Onpenenenue paanyca 3 3 KonrponbHsie (OITK-1,
KPUBU3HBI JIMH3BI U JTTUHBI BOMPOCKI M 3alaHuA K | Q[TK-2,)
CBETOBOM BOJIHBI C IOMOIIBIO 1a00paTOpHBIM
paboram
kouier] Hprotona
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3.3 HaGmronenue 3 3 Kourponbusie OIIK-1,
MHTEP(PEPEHITMOHHBIX TTOJIOC BOMPOCEL M 3alaHiA K 1 QITK-2,)
71a00paTOPHBIM
PaBHOTO HAKJIOHA U
paboram
oTpeeNieHre ToPsIKa
uHTephEepeHITNH
4. 14 OmnpeneneHre pa3pemaroniei 3 3 KonrponbHbie OIIK-1,
CHoCcOOHOCTH TU(DPAKITNOHHON BOMpPOCEL 1 3a/alii K | QITK-2,)
1a00paTOpPHBIM
peIIeTKH
paboram
5.14 W3mepeHue IIHMHBI BOJTHBI 3 3 Kourponbusie OIIK-1,
Ja3epa C MOMOIIBIO BOHPOCKI M 3alaHIi k| OT]K-2,)
U(PPaKINOHHOHN PEIIETKH Ja00paTOpHbIM
AuGpaKil p ) paboram
6.4 W3y4yeHue cnekTpaabHOTO 3 3 KoutpornbHbie OIIK-1,
HpI/I60pa yM_z BOIIPOCHI U 3aJIaHUA K OHK_Z’)
1a00paTOpHBIM
paboram
7.13-4 dusndecKre TPUHITUIIBI 5 5 Konrponbusie OIIK-1,
FOJ‘IOFpa(l)I/H/I BOIIPOCHI U 3aJIaHUA K OHK_Z’)
1a00paTOpHBIM
pabotam
8.15 HccnenoBanue 3 3 KonTponbHbie OIIK-1,
MOJIIPU30BaHHOTO CBETA BOHPOCHI M 3alalii k| OT]K-2,)
112a00paTOPHBIM
paboram
9.|5-6 Bparienue miockocTu 3 3 Koutponbreie OIIK-1,
TOJIpU3ALAY BOIMPOCHI U 3aJ]aHUS K OHK-Z,)
1a00paTOPHBIM
paboram
10. | 5-6 CreKTpOCKOMYECKOE 3 3 KonrponbHsie OIIK-1,
HCCIIEI0BAHUE XPOMATHIECKOM BOMPOCEI M 3alalid K | Q[TK-2,)
1a00paTOPHBIM
MTOJISIPU3AIIAN CBETA
paboram
11. | 5-6 N3yuenne OCHOBHBIX SIBIICHUMA 2 2 KonrponbHbie OIIK-1,
MOJIAPU3AIUHU B MApaIICIbHBIX BOMpPOCEL M 3a/alii K | QITK-2,)
11a00paTOPHBIM
CBETOBBIX ITyYKaXx
paboram
12. | 6. Omnpepenenne moKa3aress 3 3 KonrponbHbie OIIK-1,
IPHU3MBI C TIOMOIIIBIO BONPOCEL M 3a/alii K | QITK-2,)
11a00paTOPHBIM
TOHHOMETpA
paboram
13. |6 I'eHeparus KpaTHBIX TAPMOHHUK 3 3 Konrponbubie OIIK-1,
BOIIPOCHI H 3aIaHAA K | OTK-2 )
1a60paTOPHBIM ’
paboram
14. | 6 IMornomene kpucramios LiF. 3 3 Konrponbusie OIIK-1,
3akoH byrepa-bapa BOMPOCE M 3alalii K | QITK-2,)
1a60paTOPHBIM
paboram
Bcero 40 40

4.3.2. TlepeyeHb TeM (BONPOCOB), BLIHOCHMBIX HA CAMOCTOSITe/IbHOE M3YYeHHUEe CTYIeHTaMH B
paMkax camocrosiTeabHol padorsl (CPC)
Ha camocTosTensHyt0 paboTy BEIHECEHBI CIIEYIOIIE BOIPOCHI

Onrtuyeckue SBJICHUS HA TpaHULE pasfiesia U30TPOMHBIX TUAIEKTPUKOB. Popmynbl PpeHens.

[Tonspuzanusa oTpakeHHON U IIPEJIOMIICHHOU BOJIH. Yrou bprocrepa.
SIBneHue NOJIHOrO BHYTPEHHETO OTPAKEHUS CBETA U €T0 IIPUMEHECHHUE.

WuTepdepomeTpsl U UX IPUMEHEHHE.

4.4. MetoanyecKue YKa3aHHUA 10 OPraHU3alMM CAMOCTOSITeJIbHOM PadoThl CTY/IEHTOB
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CamocrosTenpHas paboTa CTyJICHTOB
1. AymuropHas camMOCTOATENbHAs pabdoTa, KOTOPas OCYIIECTBIISCTCS MO HEMOCPEICTBEHHBIM
PYKOBOJICTBOM IIPENOJIaBATENs HA CEMUHAPCKUX U MPAKTUYECKUX 3AHATUSX.
Ha npakrtuueckux 3aHATHSX IO AWCLUUIUIMHE HE MeHee 1 4Jaca U3 ABYX OTBOJUTCS Ha
CaMOCTOSITENIbHOE penieHne 3aaad. [IpakTuyeckue 3aHATHS CTPOUTCS CIEIYIOUIIM 00pa3oMm:
1. BBoaHas npenoaasarens (LU 3aHATHS, OCHOBHBIE BOIIPOCHI, KOTOPbIE JIOJIKHBI OBITH
PacCMOTpPEHBI).
2. berublii ompoc.
3. Pemienne 1-2 TUIOBBIX 33724 y IOCKH.
4. CaMOCTOSITEILHOE PEIICHUE 3a/1a4.
5. Pa30op THMOBBIX OMHMOOK IMpHU pEIICHUH (B KOHIIE TEKYIIETO 3aHSATHs I B Hadaje
CJIEIYIOIIETO).
2. BHeaynuTopHas caMocToATeIbHas paboTa, B OCHOBHOM, BBITIOJIHSAETCS B BUJE JOMAIIHUX 3a/laHUN
0 PElISHMIO 3a/1a4 110 KaXJA0H TeMe Kypca.
[Ipu BBINOJSHEHUH ayJTUTOPHOM U BHEAYIUTOPHOM CaMOCTOSATENbHON pabOThl UCHIOJIB3YETCs yueOHOe
nocobue Yymak B.B. BonHoBast ontuka B nmpumepax u 3agadax. Wsnarensctso UI'Y. Upkyrck,
2012r
[Ipy BBINOJHEHUM J1IA0OPATOPHBIX PabOT M CAMOCTOSITENBHOW MOJATOTOBKH K HMX BBIIOJHEHUIO
ucrionp3yercst yueOHoe mocobme JIL.U. Illemmna, B.B. Uymax, B.B. Jleisranos OmnTuka.
JlabopaTtopusrit mpaktukym N3marensctBo UT'Y. Upkyrek, 2019 T

4.5. [lpumepHasi TeMAaTHKA KYPCOBBIX padoT (MP0eKTOB) (IIPH HAJTUYUH)

KypcoBblie paboThl yueOHBIM MJIAHOM HE MPETyCMOTPEHBI



V. Yue6H0-MeTOqHYIeCKOe H HHPOPMANHOHHOE 00ecneueHHe JHCIHILTHHBI (MOXYJIs)
a) ocHoeHas 1umepamypa

. Kamureepckuit, H.W. BonHoBast ontuka [DnekTpoHHEIH pecype] : yueb.mocobue / H. U.
Kamureesckuii. - Mocksa : Jlanb, 2008. - 466 c. : . - (Kimaccuueckas yaeGHas Tutepartypa mo
¢usuke) (Jlyumue knaccuueckue yaeOHHUKH). - Pexxum moctyma: 9BC "Usnarenscto "Jlans". -
Heorpanuu. gocrtym. - ISBN 978-5-8114-0666-1

. BonHoBas onTuka B mpumepax u 3aaaqax [Tekcrt] : yue6. mocobue : B 2 4. / B. B. Uymak ;
Hpxyrckuit roc. yu-T. - Upkytek : U3n-Bo UT'Y, 2012 - . - 20 cm. - ISBN 978-5-9624-0579-7. (82
9K3)

. BonnoBas onTuka B mpuMepax u 3aa4ax [DJIeKTpoHHBIH pecype] : yueb. mocobue : B 2 4./ B.
B. Yymak. - OBK. - Upkytck : UT'Y, 2012 - :

. - Pexxum moctyna: 943 "bubmuorex". - Heorpanud. goctym.
Y. 1. - ISBN 978-5-9624-0579-7

. JLU. lllenuna, B.B. Uymak, B.B. JIsr3ranoB Ontuka. JlabopatopHslil pakTHKyM: ydeb.mocobwue :
. / Upxytckuii roc. yH-T. - Upkyrck : U3g-Bo UI'Y, 2019 - . - 20 cm. - ISBN 978-5-9624-1754-7. —
(70 2x3)

. Cusyxun, [Imutpuii Bacunsesuu. O6muii kype ¢puzuku [Texcer] : yae6.mocobue must ctya. dus.
cren. By3oB / . B. CuByxuH. - 3-e u3z., crep. - M. :@uzMarimr. - 22 cM. - ISBN 5-9221-0229-X.
— T. 4 : Ontuxa. - 2013. - 791 c. : un. - Yka3.umes: c. 780-782. - [Ipeam. ykas.: c. 783-791. -
ISBN 5-9221-0228-1. — (30 2K3)

. Owusnueckas onrtuka [Texcr] : yue6.11s cTya.By30B,00y4.110 Hanp.u cue."®msuka" / C.A.
Axwmanos, C.JO. Huxutun. - M. : U3a-so MI'Y, 1998. - 656 c. : un. ; 24cm. - ISBN 5211039068
(42 5x3)

. 3amaum o obme# puznke [Dnexrponnsii pecype] / Y. E. UpoaoB. - DIIeKTpOH. TEKCTOBEIE JaH. -
Mocksa : JIanp", 2018. - 416 c. : uin., tabmn. - (Kilaccuueckue 3aJauHUKH H IPAKTHKYMBI)
(Yuebuuku uig By3oB. CrienmanbHas murepatypa) (Kinaccuyeckas yaeOnas murepaTtypa
no ¢uzuke / pencos. : XK.M. Andepos (npen.) [u ap.]). - OBC "Jlans". - HeorpaHud. JOCTYII. -

ISBN 978-5-8114-0319-6 : b. 1.
O0ononHumenvHas 1umepamypa

1. AxmanoB C.A .Cratuctuueckas paauodusnuka u ontuka. CiaydaiiHsie KoJieOaHus | BOJHEI B
JUHEHHBIX cuctemax M3a. 2. [Dnexrpounstit pecype] / C. A. Axmanos, 10. E. JIpsixos, A. C.
Yupxkus. - Mocksa : ©USMATIIUT, 2010. - 428 c. : wi. - [loctyn B 3B5C "JIAHB". -
Heorpanuu. noctym. - ISBN 978-5-9221-1204-8

2. byruxoB E.M.Ontuka [Dnexrponnsiii pecype] / E. U. Byrukos. - Mockga : Jlans, 2012. - 607 c. :
ui. - (Yuebuuku is By3oB.CrienuanbHas Tutepatypa). - Peskum moctyna: D5C "M3maTenscTBo
"Jlanp". - Heorpanuu. noctym. - ISBN 978-5-8114-1190-0

3. B.WM. Kpacos, Ontuka [Tekct] : xommbroTepHsIit npaktukym: Y4eb. mocobue / B.M. Kpacos,
B.JI. Ilanepusiit, B.B. Uymak ; @en. arentcTBo 1o obpaszoBanuto; UpkyT. roc. yH-T . - UpkyTck :
Wzn-Bo UI'Y, 2005. - 90 c. : ui ; 21 cm. - (KomneroTepHble TEXHOIOTHA B Qu3uKe). — (31 3k3)

HWHTepHET HCTOYHHKH

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

e http://www.physdep.isu.ru/

6) nepuoouyeckue uzoanus
- HET.

8) cnucox asmopcxux memoouyeckux paspabomox Yuebnoe nocobue.
e KoMmmbroTepHBIE TEXHOJIOTHH B pu3uke. YacTh 2. DKCIEPUMEHT ¢ KOMIBIOTEPHOM
noanepxkoi: ApramoHoB M.®@., I'mazynoB O.0., Kpacos B.1., Kpunbepr U.A., [TanepHsrit
B.JIL., Uymak B.
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e Yymax B.B. Boymosas onTuka B npuMepax u 3anadax [Texcr] : yaeb.mocobue : B 2 9./ B.
B. Uymaxk ; MpkyTckuit roc. yH-T. - Upkytex : Mzg-po UT'Y, 2012 - . - 20 M. - ISBN 978-5-
9624-0579-7. — (829k3)

e JLH. lllenuna, B.B. Yymak, B.B. JIs3ranos Onruka. JlabopaTopuplit pakTHKYM:
yaeb.nmocodue : . / MpkyTckuit roc. yu-T. - Upkyrek : M3n-8o UT'Y, 2019 - . - 20 cm. - ISBN
978-5-9624-1754-7. — (70 3x3)

e DeKTpoHHAs BEPCUS KOHCIEKTOB Nekiuii aBt. Yymak B.B.

2) 6asvl OanHwIX, UHDOPMAYUOHHO-CHPABOYHbIE U ROUCKOBLLE CUCTHEMBbL
o DU3 «bubnuortex» https://isu.bibliotech.ru/
e DOBC «Jlansy http://e.Janbook.com/
e OBC «Pyxonr» http://rucont.ru/
e DBC «Aiibyke» http://ibooks.ru

VI.MATEPUAJIbBHO-TEXHUYECKOE OBECIIHEYEHUE JUCHUIIJIMHbI (MOAYJISA)
6.1. YueoHo-1a00paTopHOE 000py/10BaHME:
e Jleknuu W MpaKTHYECKUE 3aHATHUS TIPOBOSITCS B ayIMTOPUHN 000PYIOBAaHHOM
MYJIbTHMEHHHBIM ITPOEKTOPOM U HOYTOYKOM.
e llmeercs HaGop M1t AEMOHCTpAIMIA: TTOJTYIIPOBOIHUKOBBIN J1a3ep, Habop
TU(PaKIIMOHHBIX PEIIETOK, IIEIeH.
e lcnonp3yeTcss KOMIUIEKT KOMIBIOTEPHBIX MPE3ESHTANNN 10 BCEM pa3JliesiaM Kypca aBT.

Uymak B.B.

e J[abopaTOpHBIN MPAKTHKYM IO JUCITUIUIMHE MPOXOIUT B 000pYIOBaHHON JabopaTopun
(a6 211)

. Ha ¢axynbrere nMeercs KOMIObIOTEPU3UPOBAHHAS ayAUTOPHUS], TPEeIHA3HAYCHHAS JUIS

CaMOCTOSITENIbHOIM paboThl, ¢ HEOTPAaHUUEHHBIM JIOCTYIIOM B MIHTEpHET, cTaHgapTHBIE CPeACTBAMHU
MPOCMOTpa Mpe3eHTALUN U APYrUX MaTEPUAIOB 1O KypCy.
. Nmetotes crivcku 3ajaHuii U METOMYECKOE PYKOBOICTBO B 3JIEKTPOHHOM U IIEYaTHOM
BHJIE, B TOM YHCJIE B ABTOPCKUX Y4EOHBIX MTOCOOUSIX.
1.2. IlporpaMmmHoe obecneyeHue:
Hcnoan3yercs nporpammHoe obdecnieyenne Kk mocoomro B.U. Kpacos, B.JI. Ilanepnsiii, B.B.
Uymak Ontuka Kommnbrorepubiii mnpaktukym. PHUO WIY, wucnonb3dyercss B KadecTBe
JEMOHCTPAIIMIOHHOTO MaTepHrala
e Cranmaptasie cpeacra Windows u MS Office miist paboThI ¢ mpe3eHTaIUsAMU,
e CcTaHJapTHBIEC CEPBUCHI IM0bOanbHOU ceTn MHTepHeT
6.3. TexHuyeckue M JIeKTPOHHbIE CPeACTBA:
Jliia mpoBeAeHUs MPAKTUYECKUX U JIGKIIMOHHBIX 3aHATUNA B Ka4ecTBE JEMOHCTPALIMOHHOTO

000pYJIOBaHUSI UCIIOJB3YIOTCSl MIPOCKTOP, dKpaH. MCIonb3yoTesl COBpeMEHHbIE 00pa30BaTeIbHbIC
TEXHOJIOTUHU: HH(POPMAIMOHHbIE (JICKIIMHU U Tipe3eHTanuu B Power Point), mpoekTHbie (MyJIbTHMEINA,
BHJICO, IOKyMEHTalbHbIe (puiabMbl). Mcnonb30BaHne ro0anbHOM KOMITBIOTEPHOW CETH MO3BOJISIET
obecreunTh JOCTYNMHOCTh HTepHET-pecypcoB M peanu30BaTh CaMOCTOSATEIbHYIO pPaloOTy
CTYICHTOB.

Jlis opraHu3anuu ¥ KOHTPOJS CAMOCTOSITETbHOUW PabOThl CTYACHTOB Hcmolb3yercss 0C

YHUBCPCUTETA, TAC pa3MCHICHbI MAaTCPHUAJIbI 1 ABTOPCKUC JICKIIUU U 3aHATUA

VII.OBPA30OBATEJIBHBIE TEXHOJIOT'MH
Kypc nMeer ai1eKTpoHHYI0 BEPCHIO ISl IPE3EHTALUH.
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Jlekiuy 4UTarOTCA C UCIOJIB30BAHUEM COBPEMEHHBIX MYJIbTUMEIUNHBIX BO3MOYKHOCTEU U
MPOEKIIMOHHOTO 000pyAoBaHus. VICIOBb3YIOTCS MHTEPAKTUBHBIC TEXHOJTOTUU

VIII.OOEHOYHBIE MATEPHAJIBI VIS TEKYIIETI'O KOHTPOJIA U
IMPOMEXYTOYHOM ATTECTAIIUA

q)OHZ[ OLCHOYHBIX CPCACTB IMPEACTABJICH B ITPUJIOKCHUHA

Tunoi KOHmMpPOJIAL yCnewHoCmu OC60€HUA NPOcpaAMMbl cmydeHmOM J

. TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH;
° IMPOMCIKYTOYHAA aTTCCTAlUA,;
L4 HUTOTrOBad roCyJapCTBCHHAA arTreCTanus.
Texymuii KOHTPOJIb YCIIEBAEMOCTH — OTO TPOBEPKA YCBOEHHUS Y4YeOHOTO Marepuana,

PETYISPHO OCYLIECTBIISIEMAast Ha MPOTSHKEHUH CEMECTPa.
[MpomexyrouHasi arrecraims (3a4eT C OICHKOI) - 3TO OIICHKAa COBOKYITHOCTH 3HAaHHH,
YMEHHM, HaBBIKOB 10 JUCLUILIMHE B 1I€JIOM WUJIH 110 €€ pa3/ieliaM.

@®opMBbI MPOMEKYTOYHOTO H HTOTOBOI0 KOHTPOJIS
Texymas arrecranusi TpPOBOAMUTCA exeHenenbHO. Kpurtepuii ¢dopMupoBaHus OLEHKH —
MOCENIaeMOCTh 3aHITHH, aKTUBHOCTh CTYACHTOB Ha JICKIHSIX W CEMUHAPCKUX 3aHITHAX, YPOBEHb
MOJTOTOBKH K CEMHHAPaM, BBITIOJIHEHHE JJOMAIITHUX PadoT.
st moJiyyeHMsl JONMycKa K 3a4eTy € OLEHKOH CTyIeHT o00s3aH peluTh HE MEHee JBYX
MUCHMEHHBIX KOHTPOJIBHBIX, BBITIOJHUTH BCE JOMAIIHWE 33/JaHUSl W YCHEIIHO BBICTYIIUTH Ha
cemuHape. JlJis 1ommycKka K 3a4eTy ¢ OLeHKON HeoOxonuMo HaOpath He MeHee 30 OaioB.
Ilpomesicymounana ammecmayus npogooumcs é hopme 3auema ¢ OUEHKo.
VYCTHBIN 3a4eT MPOXOIUT MO OMieTaM, KaKIbli M3 KOTOPBIX COJEPXKHT JABa BOIpOCa U 3ajauy.
O06o0menHas cxema OwieTa MpUBEIeHA HIKE
bunet Ne

1. Bompoc mist mpoBepku ypoBHs oOydyenHoctd 3HATDH

3. 3anmaua ms npoBepku ypoBHs o0yueHHoct BJIAJIETH*

Kaxnp1ii Bompoc cOAEpKUT OJMH MYHKT IPOrpamMMbl Kypca WM ero 4actb. g moJiydeHus
MOJIOKUTETILHON OLIEHKH HE00X0MMO, HaOpaTh CyMMY OajUIOB MO TEKYIIEH aTTeCTallM U 3a4eTy
He MeHee 60 6anoB.
B mpomecce KoOHTposs mpoBepsieTcss CPOPMHUPOBAHHOCTH CIEAYIOMIMX OOLIEKYIbTYPHBIX H
npodeccruoHaIbHBIX KOMIETEHIIHIMA
e C(CrocoOcH TpHUMEHATh 0a30Bble 3HaHWUSA B 00JacTH (U3MKO-MATEeMATHYSCKUX | (WIIH)
€CTECTBEHHBIX HayK B cepe cBoel npodeccuonansuoi nesrensrocta; (OIMK-1)
v OIIK-1.3. ucrnosib3yeT 6a30Bble 3HAHUS B 00acTu GU3UKH B CBOEH MpoheCCHOHATBEHON
JEATEIIbHOCTH
e (CnocoOeH MpOBOJAUTH HAYYHBIE MUCCIENOBaHUS (PU3NYECKHX OOBEKTOB, CUCTEM U IPOLIECCOB,
00pabaThIBaTh M MPEACTABIIATH dKCIIepUMeHTanbHble naHHbie (OTTK-2)
v OIIK-2.1 3HaeT OCHOBHBIC HAyYHbBIE METOIBI TEOPETHIECKOrO U IKCIIEPUMEHTAILHOTO
UCCIe0BaHUsl 00BEKTOB, IIPOLIECCOB M SBICHUI
v OIIK-2.2 TIpoBOMMT HAyYHBIC HCCIIENOBAHNS (PU3MIECKUX OOBEKTOB U aHAIM3UPYET PE3YIbTATHI
HCCIIEIOBAHUN
[To xaxmoit TemMe pa3zpabOTaHbI TECTOBBIC 3aJIJaHUS, BOIIPOCHI JIJIsl TECTOB MPUBECHBI B
npuioxkeHud. Kpome 3Toro k Kypcy npuiiaraercsi TECT AJisl IPOTPaMMUPYEMOTO KOHTPOJIS
coaepxaniuii 2 Bapuanta u 50 BorpocoB. TecT BKIIIOUAET CAEAYIOIINE BUAbI 3a1aHU

1. 3amaHus ¢ eMMHUYHBIM BBIOOpOM oTBeTa (1-35);
2. 3aJaHMs C MHOXKECTBEHHBIM BhIOOpOM (36-43)



3. 3amaHMs HA YCTaHOBJICHUE COOTBETCTBUS (44-47)
4. 3ajaHus Ha YCTAaHOBJICHUE NMPABUIIBHOMW MOCIEA0BaTeIbHOCTH (48-49)
5. 3amanus OoTKphITOH popMmel. BeraBpTe mpomnymenHoe cioo (50)

Buabl KOHTPOJIA N aTTECTAllMH IMIPUBE/ICHLI B Taﬁ.]mue
HporpaMMa OICHUBAHHUA KOHTpOJ’II/IpyeMOﬁ KOMIICTCHIIUHA
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KonTposmpyemsie | KoHnTpoa IToxa3arens Kpute HanmenoBanue
TeMbl (pa3aeJibl) Hpyemble puit 0C?
KOMIIETEeH onenn |3 TK A4
uuu/ BaHUA
HHIMKATO
pbl
BBEJIEHUE. OIlK-1 Bormpocsr B
OcHoBHBbBIE 3TaNbI (OIIK-1.3) JUTS 3a4eTa C
Pa3BUTHS ONTHKH OTICHKOM
I. | OcHoBBI OIlK-1 Bamsl 3a 0,5/1 | PasnoypoBH | Bompocel B
saekTpomaruuTHoi | (OITK-1.3) | BBIIOIHEHHOE Oait €BBIE 3a1aun | UId 3a4YeTa C
TEOpHUH CBeTa %aﬂaHHev/H 3a U 3aJaHUsA OILICHKOM
BbIN BbI
Hlaegr?HbH‘/'I ° alaty
YPOBEHb
Il. | U3ayuyenne OIlK-1 bamnel 3a 0,5/1 | PasnoypoBu | Bompocel B
CBETOBBIX BOJIH (OTIK-1.3) | BeIMONTHEHHOE | Gasnt €BbIC 33J1a4 | JUIS 3a4eTa C
OIIK-2 3aJaHue 3a U 3aaHUSA OLIEHKOH
(OIIK-2.1 | bazoseiit/IloB | 3amauy | 3amganwus 1o
OIIK-2.2) | bIIICHHBIH 71abopaToOpH
YPOBEHB bIM paboTam
OIIK-1 Brimonnenune 1 6amn | Habop Bompocsr B
(OIIK-1.3) | KOMIBIOTEPHO | 3a 3aJIaHuI JUTS 3a4eTa C
OIIK-2 " 3a/1aHU | KOMIIBIOTEPH | OLEHKOM
(OIIK-2.1 | nabGopaTopHO#i | € oro
OIIK-2.2) | paboTsI MpaKTHKyMa
I11. | MaTepdepenumust OIIK-1 bannel 3a 0,5/1 | PasnoypoBu | Bompocsr B
cBeTa (OIIK-1.3) | BeIMONTHEHHOE | Gasnt €BbI€ 3aJa4yn | UId 3a4eTa C
OIIK-2 3aJlaHue 3a U 3aJaHus OILIEHKOH
(OIIK-2.1 | bazossiii/IloB | 3amauy | 3amaHus Mo
OIIK-2.2) | wIIeHHBIH 1a00paToOpH
yYpOBEHb BIM paboTam
OIIK-1 bannel 3a 2 Kontposipaa | Borpocs B
(OIIK-1.3) | BeimosiHEHHOE | Oamia | s paboTa JUIS 3a4eTa C
OIIK-2 3a7laHue 3a OLICHKOM
(OIK-2.1) 3a1auy
OIIK-1 Beinosnenune 1 6ann | Habop Bompocs! B
(OIIK-1.3) | KOMIBIOTEPHO | 3a 3a1aHU I JUIS 3a4eTa C
OIIK-2 71 3a1aHA | KOMIIBIOTEPH | OLIEHKOU
(OIIK-2.1 | nabGoparopHoii | e oro
OIIK-2.2), | paboTb! PAKTUKyMa
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IV. | Inppakuus ceera | OIIK-1 bannsl 3a 0,5/1 | PaznoypoBH | Bompocel B
(OIIK-1.3) | BBIOTHEHHOE | DAL €BbIC 331aYy | JJIS 3a4YeTa C
OIIK-2 3aJaHue 3a ¥ 33/1aHUS OIICHKOM
(OIIK-2.1 | bazowiii/IloB | 3amauy | 3amaHus mo
OIIK-2.2) | pimieHHBIN n1abopaTopH
YPOBEHb bIM paboTam
OIlK-1 bannsl 3a 2 KonTponsna | Bonpocs! B
(OIIK-1.3) | BeimosiHEHHOE | Oayia | s1 paboTa JUIS 3a4eTa C
OIIK-2 3aaHne 3a OIICHKOH
(OIIK-2.1 3a1aqy
OIlK-2.2)
OIlK-1 Brimonnenue 1 6ann | HabGop Bomnpocer B
OIIK-2, KOMIIBIOTEPHO | 3a 3a1aHUI JUIS 3a4eTa ¢
OIlK-1 171 3a/1aHU | KOMIIBIOTEPH | OLIEHKOM
(OIIK-1.3) | maboparopHoii | € oro
OIIK-2 paboTsl MpaKTUKyMa
(OIIK-2.1
OIlK-2.2)
V. | Hloasipuzauus OIlK-1 bannel 3a 0,5/1 | PasnoypoBu | Bompocsl B
cBeTa (OTIK-1.3) | BeIMONTHEHHOE | Gasnt €BLIE 3a/IaUM | 1A 3a4eTa C
OIlK-2 3a/1aHne 3a U 3a7aHUsA OILICHKOM
(OIIK-2.1 | bazossnid/IToB | 3amauy | 3amaHus MO
OIIK-2.2) | bIIICHHBIH 71abopaToOpH
YPOBEHb bIM paboTam

VI 1. OIlK-1 PasnoypoBH | Bompocs B
Pacnpocrpanenne | (OIIK-1.3) €BbIC 3a/1aY | JIJIS 3a4eTa ¢
cBeTa B OIIK-2 Y 3a/1aHUs OIICHKOM
HU30TPONMHBIX (OIIK-2.1 3amanus 1o
JuHeinbIx cpegax | OIK-2.2) 1abopaTopH

bIM paboTam

VI 2. OnTuka OIIK-1 bannel 3a 0,5/1 | PasnoypoBH | Bompocsl B
AHU30TPONMHBIX (OIIK-1.3) | BeIMONTHEHHOE | Gasnt €BbIE 3a1a4Yn | UId 3a4eTa C
cpen OIIK-2 3aJlaHHe 3a U 3aJaHus OILIEHKOU

(OIIK-2.1 | bazoseiit/IloB | 3amauy | 3amganus 1O
OIIK-2.2) | wIIeHHBIH 1ab0paToOpH
YPOBEHb bIM paboTam

VI 3. Hesqimneiinasn OIlK-1 Bompocs B

ONTHKA (OIIK-1.3) JIUIS 3a4eTa C
OIIK-2 OIICHKOM
(OIIK-2.1
OIIK-2.2),

VIl | OcHoBbI OIIK-1 bannsl 3a 0,5/1 | PasnoypoBH | Bompocsi B
reoMeTpHYecKoi (OIIK-1.3) | BeImONHEHHOE | Gait €BbIC 3aJla4u | JIJIs 3a4eTa C
ONTHKM. OIIK-2 3a/laHue 3a U 3aJJaHus OIICHKOM

(OIIK-2.1 | bazossiii/IloB | 3amauy
OIIK-2.2) | wIIeHHBIH
YPOBEHb

VIl | OcHoBHBIE OIIK-1 Bamer 3a 0,5/1 | PaznoypoBH | Bompocs! B
dporomerpuyeckne | (OIIK-1.3) | BemosHeHHOE | Oait €BbIC 33/1aYy | AJIS 3a4eTa C
BeJIHYHHBI, OIIK-2 3a/1laHue 3a U 3aJJaHus OTICHKOM

(OIIK-2.1 3a1a4y
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CIoOCO0bI UX OIIK-2.2) | bazossrii/IToB
U3MepeHus. BILLIEHHBIN
YPOBEHb
OIIK-1 bannsl 3a 2 KonTponsna | Bonpocs! B
(OIIK-1.3) | BeImoiHEHHOE | Oayuta | st paboTa JUTS 3a4eTa C
OIIK-2 3aaHne 3a OIICHKOM
(OIIK-2.1 3a1aqy
OI1K-2.2)
Bce pa3nennt OIlK-1 bayuel 3a B Tect
(OIIK-1.3) | BBINOJHEHHOE | COOTBE
OIIK-2 3a/1aHne TCTBUH
(OTIK-2.1 c
OIIK-2.2) UHCTPY
KITheH
K
TECTY

! Paznen, Tema IUCHMIUIMHBI YKa3hIBAIOTCS B COOTBETCTBUH ¢ paboueii mporpaMMoil JUCIUILIUHEL
(MoTys)

2 OC — OIIEHOYHOE CPENICTBO

8 TK — Texymuit KOHTPOIb

4 ITA — mpoMexyTo4Has aTTecTarus

1) JleMoHCTpanHOHHBII BAPUAHT KOHTPOJILHOI padoTnl Nel
Bapwuanr 1.

1.

C nmoMoIIsI0 TOHKOM coOMparomieii CTEKITHHOM JIMH3BI C TIoKazareseM npeiaomiienus N=1,5
MOJTYyYCHO JCUCTBUTENBHOE H300pakeHue mpeamera Ha pacctosiHiu 10 cm ot nuH3blL. [Tocne
TOT0, KaKk MpeIMeT M JIMH3Y MOMECTHJIM B BOJY, HE MEHSISI PAacCTOSIHUS MEXIY HHUMH,
n300pakeHUE TOJIYUUIIOCh Ha paccTosHuH 60 cMm ot nuH3bl. Halitn dokycHoe paccrosiHue

JIMH3BI B BO3/IyX€, €CJIU OKa3aTeslb NpenomyeHus Boas! 1 =4/3

Y TOHKOW JTBOSIKOBBIITYKJION JIMH3bI cepeOpUTCS OJHA M3 moBepxHOocTel. Haiitu dokycHOe
paccrosnue f modydeHHOro TakuM oOpa3oM 3epkana. Paauyc KpUBH3HBI YHCTOMN
noBepxHocTU Ri1, paguyc KpuBU3HBI HOcepeOpPEeHHON OBEPXHOCTH R2.

JIunza ¢ pokycHbiM paccrosiureM f= 10 cM caenana U3 cTekia ¢ mokasarejaeM IpeaoMIICHuUs
n=1,5. Haiiti pokycHoe paccrostnue f11MH3bI, MOMEICHHOH B Boay (n1 =4/3).

Hag uentpom kpyrioit miomanku BucuT jamna. OcsenieHHOCTs E1 B meHTpe 1uiomaaku
paBHa 40 5k, E» Ha kpato miomaaku paBHa 5 nk. [Tog kakum yraom ¢ majgaroT JIydd Ha Kpai
IJIOIIAAKA?

2) Oopa3sen TecTa Mo TeMaM «JIEKTOPOMArHUTHbIE BOJIHbI. UHTep(depeHnus cBeTa»

3apanune 1

snexrpudeckoro ( E ) u marnutnoro (H ) moneit B snexrpomarnuThoi
BOJIHE. BEKTOP MIIOTHOCTH NOTOKA SHEPTUU SJIEKTPOMArHUTHOTO MOJIs
OPHEHTUPOBAH B HAIIPABJIICHUH ...

1

Ha PUCYHKCE ITOKAa3aHa OPUCHTAIU BEKTOPOB HaHpH)KéHHOCTI/I

v

2; 3; 4,

3aganue 2
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Ha pucynke mpexacraBieHa  MrHoBeHHas  ¢ororpadus
EKTPUYECKOMN COCTAaBJIAIOLIEH IEKTPOMArHUTHON BOJIHBI,
nepexo et u3 cpeasl 1 B cpey 2 nepneHauKyIsIpHO TPaHUIIe pa3/elia
AB.

OTHoIIIEHNE CKOPOCTH CBETa B cpejie 2 K ero CKopocTu B cpere 1
PaBHO ...
1); 1,5 2) 0,67; 3) 1,75; 4) 0,84.
3ananuel

[losiBeHne MLBETHBIX PAAYKHBIX ISATEH Ha TIOBEPXHOCTU BOJbI, IOKPHITOM TOHKOU
OCH3MHOBOM WJIM MACIITHOM IIJICHKOM SIBIISICTCS CICACTBUEM SBJICHHUS. . ..

1) UaTepdepennnu crerta; 2) Mudpaxmym cBeTa;
3) Ilonspuzanuu cBera; 4) Jlucriepcuu cBera.
3aganue 4

PaznocTh X012 1BYX HHTEpEepUpyronux Jydei paBHa A/4 (A — niauHa BoJIHbI). PazHOCTh
(a3 konebaHuil paBHa:
1) 45°; 2) 30°; 3) 60°; 4) 90°.
3aganue 5
CximapIBalOTCsl J1Ba TapMOHUYECKUX KOJIEOAHWsI OJHOTO HANpPABJICHUS C OJMHAKOBBIMU
4acTOTAMH ¥ paBHBIMH amiumrygamu  Ao. Ilpum passoctn a3 A@ =T  ammmrysa

pe3yIbTUPYIOLIEro KojaeOaHus paBHa. ..

1) 0; 2) Aon/2: 3) Aon/3; 4) 2Ao.
3ananue 6

[Ipu mHTEepdEepeHIMN KOTePEeHTHBIX JIydel ¢ uTuHOM BoHBI 400 HM MakCHMyM BTOPOTO
MOPsIIKa BOHUKAET MPH PA3HOCTU X014 ...
1) 400 uwMm; 2) 200 uM; 3) 800 HwM; 5) 100 am.
3ananme 7

W3 mnpuBeAEHHBIX YTBEP)KICHHM, KacaloUIUXCS CIOXKEHHS BOJIH, BEPHBIM SBIISETCS
clieyrolee yTBepKIeHue:
1) cymmapHasi HHTEHCUBHOCTD MPU UHTEP(EPEHIINH ABYX KOT'€PEHTHBIX BOJIH 3aBUCUT OT Pa3HOCTHU
(a3 uaTepPEepUPYIOMIMX BOJIH;
2) mnpu uHTepPEepeHIUU KOTEPEHTHBIX BOJIH OJWHAKOBOW HWHTEHCHUBHOCTH CyMMapHas
MHTEHCUBHOCTh PaBHA YUE€TBEPEHHOW MHTEHCUBHOCTHU Ka)J0H BOJIHBI,
3) npu CIOKEHUHU KOTEPEHTHBIX BOJH CyMMapHas MHTEHCUBHOCTb paBHa CyMME MHTEHCHUBHOCTEH
CKJIa/IbIBAEMBIX BOJIH.
3aganue 8

KorepeHnTHbie BOJIHBI ¢ HAYaJIbHBIMH (Da3aMH (1 U (2 U PA3HOCTHIO X0Ja A MPU HAJIO0KEHUH
MaKCHMAJIbHO OCJTa0JISIOTCs TPy BbimosHeHnH yenosus (K =0, 1, 2)...
1) A=M4; 2) o1 — @2 = 2km; 3) A=Kh=2kN2; 4) A= (2k+1)N2.
3ananme 9

Jliis Touku A onTHYecKast pa3HOCTh X0Jia Ty4eil OT ABYX KOT€PEHTHBIX UCTOYHHKOB S1 U S
paBHa 1,2 Mxm. Eciu juinna BosHbl B Bakyyme 600 HM, TO B TOUke A
OyzeT HaOmoAaThCA. . .

1) MakcuMyM HHTEp(DEPEHIIUH, TaK KaK pa3HOCTh X0JIa paBHA YETHOMY o---"""7 A
-

YHCIy TOJTYBOJIH; S -7

2) MHUHMMYM HHTeppEepeHIMH, TaK KakK pa3HOCTh XO0Ja paBHA P

HEYETHOMY YHCITy ITOJYBOJIH;
3) MUHUMYM HHTEp(EPEeHLINH, TaK KaK pa3HOCTh X012 PaBHA YETHOMY

YHCITy MTOJTYBOJIH;

4) MmakcUMyM MHTep(]epeHLInH, TaK KaK Pa3HOCTh X0/1a PaBHAa HEUETHOMY YHCITY I1OJIyBOJIH.

HepequL BOITPOCOB K 3a4CTy

Bce Tembl KypcCa, COACPIKATCA B ounieTax.
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OO0pa3zen Ous1eTa 1 3a4eTa ¢ OLEHKOI

Buier pas 3adera Ne 1

Jucuunumnaa Konebanus u Boanel. Ontuka  51.0.12.04

Hanpagaenue noarorosku 03.03.03 03.03.03
Pagnodusuka

1. Bomnpoc qnis nposepku ypoBHs oOyueHHoctu 3HATD
VYpaBHeHus Makcsesuia. Bosiabl B Bakyyme. BonHoBoe ypaBHeHue. 11nockue MOHOXpOMaTHYECKHe
BOJIHBI (CKaJIIPHBIE U BEKTOPHBIE).

2. Bompoc mst mpoBepku ypoBHs o0ydeHHocTH YMETD*
CBo¥iCTBa TUIOCKUX BOJIH: TIONIEPEYHOCTD, CBSI3b MEXK/Ty KOMIIOHEHTaMH, ossipu3anus. [Ipeacrasienne
IJI0CKOM BOJIHBI B KOMILIEKCHOM popme. Chepuueckue BoiaHbl. CTosiune
1100 121 APPSR RPPPIR

3. 3amaua s npoBepku ypoBHs o0ydernHoctd BJIAJIETH*
Ha pucynke nmokaszana cxema naTepdepoMeTpa JuIsi i3MEpeHHs TIoKa3aTeIel mpeToMICHUS
MPO3PaYHBIX BEUIECTB.
3neck S — y3Kas I€eib, OCBelaeMas MOHOXpoMaTndeckuM ceetom A =589 um, 1 u 2 — 1Be
OJIMHAKOBBIE TPYOKH ¢ Bo3ayxoM, jiuHa kaxmoit u3  kotopsix | =10,0 cm, D — nuadparma c
nBymst messivu. Koria Bo3ayx B TpyOke | 3aMeHMIIM aMMHAKOM, TO HHTep(hepeHITMOHHAS KapTHHA
Ha 9KkpaHe J cmecTtuiack BBepx Ha N =17 mosnoc. [Tokazarens npeioMIeHUS BO3ayXa
N =1,000277 . Onpenennts MOKa3aTeNs NPETOMICHHUS AMMHUAKA.

[Temarornueckuii pabOTHHK B.B. Uymak
HCB)
3aBeyromuii kKadeapoi A.A. T'aBpuittox
(moamnuce)
«  » 2024 r.

Kpurepun oueHku:
MaxkcumasbHblii 0as1 - 40 6a/10B
Otser Ha Bonpoc 1 - 10 0as10B
OTtser Ha Bonpoc 2 - 10 0as10B
OTtsBer Ha Bonpoc 3 - 20 0a/10B

Pa3paborunkmu:

%/ JIOLICHT Uymaxk B.B.
(moamuck)

ITpotoxon Ne 7 ot 26. 03.2024 r.
3aB. Kadenpoii /7/ INaBpumiok A.A.

Hacmoswas npoepamma, ne modcem bbimsb 60cnpouzeedena Hu 6 Kaxkoil ghopme 6es
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kageopvl-paspadbomuuxa npoepammel.
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