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I. Ilesu 1 32144 AMCHUATLIAHBI (MOTYJIsT)

[IporpamMma pazpaboTaHa B COOTBETCTBHHM C OCHOBHOUM oOpa3oBaTenbHOl mporpammoit ®I'OC mo
nanpasiennto 03.03.02 ®usuka u npenHazHaueHa s obecrieueHus Kypcea «KoyeOaHusi  BOJHEIL.
OnTtrkay, U3y4aeMoro CTYJCHTaMH B TEYCHHUE ISITOTO CeMECTpa.

Mucuumnna «Kojsebanuss U BoaHbl. ONTHKA» SBISICTCS pa3lelioM Kypca oOIien
(bU3HKY, U SBISETCS OJTHOW M3 OCHOBHBIX B OOIICH CHCTEMe COBPEMEHHOM MOJITOTOBKU OakaaaBpoOB
no "Hanpasyiennto 03.03.02 ®Pwusuka. J(ucuurummHa u3ydaeTcsi Ha TPEThbEM Kypce U €€ IJIaBHOM
HeJBIO SBIIICTCS CO37anne QyHIAMEHTAILHOM 0a3bl 3HAHUI O MPUPOJIC ONITHYECKOTO U3ITYyICHHS U
€ro B3aWMOJICHCTBUHU C BEIIECTBOM, HA OCHOBE KOTOPOH B JajbHEUIIEM MOKHO pa3BHUBaTh Ooiiee
YIIIyOJICHHOE U ISTATM3UPOBAHHOE M3y4YEeHHUE JJaHHOTO pasfenia GU3UKU B paMKax IHKIIA KypcoB IO
TEOPETUYECKON (PU3UKE U CIIeMaTN3UPOBAHHBIX KypPCOB.

B cBs13u ¢ 3TUM (hopMUPYIOTCST OCHOBHEIE 331349 Kypca.

IlepBasi ®W3 HUX 3aKIIOYaETCSs B  MHPOBO33PEHUECKOW W METOIOJIOTHYECKOMN
HarnpaBJICHHOCTH Kypca. HeoOxoamMo chopMUpOBATh Y CTYJCHTOB €IMHYIO, CTPOMHYIO, JIOTHICCKH
HEMPOTUBOPCUUBYIO (U3MUYECKYIO0 KapTHHY NPUPOABI ONTHUYECKUX sBicHWA. Co3MaHue Takoi
KapTUHBI TIPOMCXOJIUT MOITAITHO, ITyTeM 0000IIEHUS IKCIIEPUMEHTAIBHBIX JAHHBIX M HA UX OCHOBE
MIPOU3BOJIUTCS TIOCTPOCHUE MOJeNell HaONIoaeMbIX SBICHHHA, CO CTPOTHM OOOCHOBaHHEM
MPUOTMKSHUIA U paMOK, B KOTOPBIX 3TH MOJICIIHA JCHCTBYIOT.

Bo - BTOpBIX, B paMKaxX €IUHOTO TOIX0Ja HEOOXOJUMO PacCMOTPETh OCHOBHBIC SIBIICHUS
ONITHKH, BBIBECTH OCHOBHBIC 3aKOHBI M TIOJIyYUTh HX BBIPOKECHHE B BHUIC MaTEMaTHUYCCKUX
ypaBHeHHU. [Ipu 3TOM HeEb3sl OrPAaHUYUBATHCS YHCTO TOHATHHHBIMH TIOHSATHSAMH, 2 HEOOXOIHMMO
HAay4YUTh CTYIEHTOB KOJMYECTBEHHO pellaTh KOHKPETHbIE 3aJaud B paMKaX MPUHATHIX
MIPUOJIMKCHHM.

B Tperbux, HE0O0XOAMMO HAy4yUTh CTYJCHTOB OCHOBAM IIOCTAHOBKHM M MPOBEICHUS
(U3MYECKOTO SKCIEPUMEHTa MO0 ONTHKE C TMOCIEAYIOIIUM aHAIW30M U OLEHKON MOJy4eHHBIX
pe3yabTaToB.

1. MecTo qucuuniunsl (Moayss) B ctpykrype OIIOII BO

Jucoumiuna "Konebanust u BoaHbl. OnTHKA" OTHOCHTCS K 00s3aTEIbHOM YaCTH
MIPOTPaMMBI U SIBJISIETCS OJTHUM M3 OCHOBHBIX B COBPEMEHHOM IMOJATOTOBKE 0aKajJaBpOB I10
HanpasieHuo "duznka".

JI1st u3ydeHus TaHHOW yu4eOHOM JUCIMIUTMHBI HE0OX0 UMbl 3HAHUS, YMEHHSI M HABBIKH,
dbopmMupyeMble MPEAIIESCTBYIOMUMU JUCIUTLTHHAMHI :
DJIEKTPUYECTBO U MarHeTU3M.
MaremaTudecKuil aHaIu3.
HuddepenunanbHble ypaBHEHUS
Teopernueckas MEXaHHKa.
DJIEKTPOAMHAMHUKA.
Teopus BEpOATHOCTEN U MaTeMaTUYECKasi CTAaTUCTUKA
[lepeuens mocneayOUUX Y4eOHBIX AUCUUILIINH, A7 KOTOPBIX HEOOXOAWMBI 3HaHUS,

YMEHHUSI U HaBbIKU, GOpMUpPYyeMble JAaHHON y4eOHOM AUCIUTIITMHOMN |

e aroMmHas U AnepHas pusmka,

® TEepMOJMHAMHUKA U CTaTUCTHYECKas PU3uKa,

e KBaHTOBAas MEXaHMKa.
CrneuxypcoB: ®u3nka KOHAEHCUPOBAHHOTO COCTOSIHMS, DPU3KKa PEHTT€HOBCKOIO U3JTY4YEeHHUS,
ATOMHas 1 MOJIEKYIIIpHas cieKTpockomnus, JlazepHas ¢usuka, JlazepHast cieKTpocKomus

cuarwnE



I1l. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJIMHBI
[Iponiecc ocBoenmss gucuuiuiabl « Komebanus w  Bojubl. OnNTHKa» HampaBlieH Ha

dbopmupoBanne komnerennuid, B cootBerctBuu ¢ ®I'OC BO u OIl BO no nanHOMY HampaBlieHUIO

noarotoBku (cnenuanbHOCTH) «03.03.02 ®usukay npodmis DPuU3MKa KOHIECHCHPOBAHHOTO

COCTOSIHUS TIO3BOJISIET CTYAEHTY NPUOOPECTH CIIEAYIOIINE KOMIIETEHIIUU!

CriocobeH mpuMeHsTh 0a30BbIe 3HAHUS B 001aCTH (DU3HKO-MAaTEMaTHUECKUX U (MIJIM) €CTeCTBEHHBIX

Hayk B cepe cBoeii mpodeccuonanproi nesreiapnoctr; (OITK-1)

- Cnoco6eH MpoBOAWTH HAYYHbBIE MUCCIIETIOBAHUS (PU3NUECKUX OOBEKTOB, CUCTEM M IMPOIIECCOB,

00pabaThIBaTh U MPEICTABIATh IKCIIepUMeHTabHbIe JaHHbIe (OT1K-2)

IlepeyeHb MIAHUPYEMBbIX Pe3yJIbTATOB 00YUYEHHUS M0 TUCUUIIIMHE (MOIYJII0), COOTHECEHHBIX C
WHAMKATOPAMH JOCTUKEHUS] KOMIIEeTEeHIMI

Komnerennus Nuaukaropsl Pe3yabTaTnl 00yyeHus
KOMIIeTEeHIM i
OIllK-1 OIIK-1.3. ucnoJyib3yer 3Haer: (byHIaMeHTaIbHbIE TOHATHS,
0a30BbI€ 3HAHUA B 00JaCTH | 3aKOHBI U TEOPUH KJIACCUYECKON U COBPEMEHHOM
(bu3uKyu B cBOEH OTTHUKH, KOJIEOATEIbHBIX U BOJTHOBBIX MTPOIIECCOB
npodeccuoHanbHO M YMeeT noHUMATh, U3TIATaTh U KPUTHUUYECKU
e TETHHOCTH aHAJIM3UPOBATH 0a30BYIO 0OIIEPUINIECKYIO
nHpopMaIro B 00JaCTH ONITUYECKHUX SBJICHUM,
M0JIb30BAThCS OCHOBHBIMU MOHATHSIMU U
MOJETISIMU OTITUKH;
Baaneer metogamu 00pabOTKM U aHATU3a
9KCIIEPUMEHTAJIbHON U TEOPETHUUECKOMN
nHpopMaluu B 001acT KoJiebaTeIbHBIX
MPOLIECCOB U ONTHUKH, MPUMEHSET UX B
npodeccHoHaNbHON e TeIbHOCTH
OIIK-2 OIIK-2.1 3HaeT: IKCIEPUMEHTAIBHBIC U TEOPETUUECKHE

3HaeT OCHOBHBIE HAay4YHbIC
MCTOAbI TCOPECTUYCCKOT'O U
OKCIICPUMCHTAJIbHOT'O
HCCIICAOBAHUA O6’LCKTOB,
IMpoueCCcoB U SIBJICHUM

OIlK-2.2

[IpoBoauT HayuHBIE
uccie10BaHus pU3nYecKux
00BEKTOB M aHAIU3UPYET
pe3ynbTaThl UCCIET0BAHUN

METOObI UCCIICOAOBAHUS B oOactu COBpeMeHHOﬁ
OTNITUKU U BOJHOBBIX MPOIIECCOB.

YMeeT: MpUMEHATh QyHIAMEHTAIBHBIC
3aKOHBI ONITHKHU K PEIICHUIO TCOPETHICCKUX
Y DKCIIEPUMEHTAIBHBIX (PU3NISCKUX 3a7ad,
paboTaTh HA COBPEMEHHOM ONTHYECKOM
000pyI0BaHNH, AHATHU3UPOBATH
TIOJTy9YCHHBIE Pe3y/IbTaThl.

Buaageer: TeXHUKOM MOCTAaHOBKH
(bU3UIECKOT0 IKCTIEPUMEHTA,
MOJICITUPOBAHMUSI, TEOPETUUECKOTO U
AKCTICPUMEHTAIBLHOTO UCCIICTOBAHUS
ONTHUYCCKUX SIBICHUM, TEXHUKOMN
CIIEKTPOCKOIMMYECKUX U3MEPECHUIN 1
00pabOTKM IKCTICPUMEHTAIBHBIX TAHHBIX. .




IV. Copepxanne U CTPYKTYpPa JUCHHUILINHBI (MOLYJIS1)

O0bem qucoUILIMHBI cocTaBisieT 10 3adueTHbIX equHnn, 360 yacos,
B TOM 4yHcje 1 3a4YeTHBIX eMHHI, 36 YacOB HA IK3aMeH

W3 nux 40 gacoB — mpakTH4ecKasi OAr0OTOBKA

KonTakrnas pabdora 161 gac

3aHATHUS TPOBOAITCS TOJIBKO B OUHOHM (opme 00ydeHHS ¢ IPUMEHEHHUEM TUCTaHIIMOHHOTO KOHTPOJISI CAMOCTOATEIBHOW pabOThI CTYACHTOB Yepes3
OUOC daxynpTeTa. DIEKTPOHHON U IUCTAHIIMOHHOUN PopM 00yUeHHUs HE MTPeTyCMaTPUBAETCS
dopMa NPOMEKYTOUHOI aTTeCTAlMU: IK3aMeH

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

Ne Paszjnen aucuunimHbl/Tema ) dopma TeKyLero
n/H § Bunbr yae6HOM paboTHI, KOHTPOJIA
E BKJIIOYAsi CAMOCTOSITENIbHYIO paboTy 00yJaromuxcs , | ycneBaeMocTu/
5 MPAKTUYECKYIO MMOJTOTOBKY U TPYJIOEMKOCTh dopma }
= (B "acax) NMPOMeKyTOYHOI
= aTTecTaluu
§ = (mo cemectpam)
2 KoHnrakTHas paboTa mpemnoaBaresns ¢ =
- > é 00yuaroIMMuUCs 5 =
3 g = 53
&g i E Jlexkuus | Mpakrnueckue | KoncyabTamus | o s
3 o S = /n1a00paTopHBI 2
z § : g e 3aHATHS §
Ol A =8 @)
1 2 4 5 6 7 8 9 10
BBenenue. OcHOBHBIE 3TANbl Pa3BUTHS 3,1 2 0,1 1
ONTUKH
1. OCHOBBI 3J1IeKTPOMArHUTHOM TEOPUMCBETA 251 |4 8 4 0,1 9 3agaHue
CrnextpasibHOE
paszioxxeHue
2. N3ayyenne cBeTOBBIX BOJIH 321 |4 10 4/4 0,1 10 BJ13 Tennosoe
U3ITyYeHHE
Otuer o




1a00paTOPHBIM
pabotam
3. | UnTepdepenuns ceera 5 56,1 |6 10 8/12 0,1 20 B3
Otuer mo
1abopaTopHBIM
pabotam
4. | Indpakuus cBeTa 5 68,1 |6 10 10/12 0,1 30 b3
Otuer mo
n1abopaTopHBIM
pabotam
5. | Hoasipuzauus cBera. @opmyasiPpenens. 5 26,1 |4 0 6/6 0,1 10 b3
[Moasipu3anus OTpPaKEeHHOH U Ortuer o
MpeOMJIEHHOH BOJIH. 1a00paTOPHBIM
pabotam
6. | B3amMoaeiicTBuMe H3JIy4eHHs C BeIIECTBOM, | 5 56,2 |8 10 6/12 0,2 20 BJ13
pacnpocTpaHeHue CBeTa B cpeaax OTuer 1o
71a00paTOPHBIM
pabotam
7. OCHOBBI TeOMeTPUYECKOI ONTHKM. 5 36,1 |4 0 8/4 0,1 20 B3
Otuer no
71a00paTOPHBIM
pabotam
8. | OcHoBHbIe ¢doTOMeTpPHYECKHEe BeJIUYMHBI, | 5 191 |4 4 0,1 11 bJ13
Croco0bl X U3MePEeHusl.
JK3aMeH 5 36
KCP 5 2
Bcero 5 360 | (40) |50 50/50 1 171*

*IIpakmuyeckas NOO20MOBKA OCYWECMEIAEMC 8 Npoyecce GblNOIHEeHUs pabom aabopamopHO20 NPAKMUKYMA C UCHOIb308AHUEM ONMUYECKO20
obopyoosanus, a makdce 8 xooe 0630pnvix 3auamuii 6 aabopamopusix CO PAH u HUUII® UT'Y. Koumponv 3a vinonnenem camocmosmenshol pabomuyl
ocywjecmenaemcs  guoe npogepku 6oabuiux oomawnux 3aoanuii (b/[3) no xkascoou meme

*BKJIIOYAs NPAKTHYECKYI0 MOATOTOBKY

4.2. IInaH BHeayAUTOPHOI CaMOCTOSITeIbHOI PadoThl 00y4aKOIIMXCS M0 AUCHMIITIUHE



CamocrositenbHas paboTa 00yJaronIXCst VuebHo-
METOANYECKOE
OneHouHoe
Cemectp Hassanue pasnena, TeMbl B — Cpoku | TpynoeMKocTh CDEICTEO obecrnieueHue
UL CAMOCTOATCIBHON PAOOTEL| oy erua (uac.) pea CaMOCTOSATENbHOU
paboThI
BBenenue. OcHOBHBIE 3TAaNlbl Pa3BUTHUA 1 nenens 1 3amauu u 5
5 P CocrtaBuTh TaOIUILY . ]
ONTHKH SaHHITHIA YIpaXHEHUS
5 1. OcHOBBI 3JIEKTPOMAarHUTHOH TeOpHHU [Tocne 9 3anaun st [2]
cBeTa 3aBeplIeH CaMOCTOSATEIBHO
bJ13 Pemenue 3amay amst N
. Usl JICKITUI T'0 pEIICHUS
camocrosTenbHOI paboTel il
o noce 1.1
u2
JTAHHBIM
paznenam
5 2. M3ayveHue CBETOBBIX BOJH [Tocie 10 3amaun ISt [2]
3aBeplIeH CaMOCTOSATEIBHO
CamocrosTenbHas JOMaIIHIA .
Ul JICKITUI IO pEIICHUS
pabota no teme «TemmoBoe
o nocie ri.2
U3ITyYCHHE»
JTaHHBIM
paznenam
5 3. UuTepdepeHuus cBeTa 20 3amauu ist [2,3]
[Tocne CaMOCTOSITEIHHO
bJ13 UnTepdepenius ceera | 3aBepiicH ro pelieHus
U JEKIUNA nocJie 1.3
[ToaroroBka k 1a60pPaTOPHLIM 1o KonTponbubie
paboTtam JTAaHHBIM BOIIPOCHI U
paznenam 3aJaHus A7 JLDP.
5 4.  Judpakuusi cBeTa Mocie 30 3anauu st [2,3]
SaBeDIICH CaMOCTOSITEIHHO
B/13 Audpaxmus ceera s meuI/IITI ro pelIeHUs
[ToaroToBka k 1abopaTOPHBIM o nocne 1.4
paboTtam KonTponbHbie
JTAaHHBIM
BOIPOCHI U
paznenam

3adaHus JJIA JI.p




CamocrositenbHas paboTa 00yJaronIXCst

VuebHo-

METOJMYECKOe
OneHouHoe
Cemectp Hassanue pasnena, TeMbl B — Cpoku | TpynoeMKocTh CDEICTEO obecrnieueHue
UL CAMOCTOATCIBHON PAOOTEL| oy erua (uac.) pea CaMOCTOSATENbHOU
paboThHI
5 5. Moasipu3amusi cBeta. @opmMyJibl [Mocne 10 P — [6,3]
®peneas. [oasspuszanus 3aBEpILICH
N N Jomarinee 3a1anne . yIOpaXHEHUS
OTPaKeHHOW U NMPeIOMJIEHHOW BOJIH. Ul JICKITUI
[ToaroroBka k 1a60paTOpHBIM o KoHTtposbHbIE
paboram BOIIPOCHI U
JTAHHBIM
3aJaHus I JLD
pazaenam
5 6. B3aumoaeiicTBue M3JyYeHHS C [Mocne 20 T — [6,3]
BellleCTBOM, PacNpocTPaHeHUe CBeTa 3aBepIIeH
Homarnee 3a1anne . yIpaKHEHUS
B cpeaax Ul JICKITUI
[ToaroToBka k 1a60paTOpPHBIM o KoHTposbHbIE
paboram BOIIPOCHI U
JTAHHBIM
3aJaHus s JLD
paznenam
5 7. OCHOBBI reOMETPHYECKOIl ONMTHKH. [Mocne 20 [6]
3aBEPIICH Hab6op 3aganuit
Ul JIEKIHAN st
bJ13 I'eomerpuueckas onTuka H g
o CaMOCTOSITEIHHO
JTAaHHBIM i paboThI
paznenam
5 8.  OcHoBHbIE ()OTOMETPHUECKHE [Tocne 11 [6]
BeJIHYHMHBI, CTIOCOOBI MX U3MEpPEeHusl. 3aBepIIcH
U JTEKLIUNA Hab6op 3ananuit
JlomamrHee 3aaHue 1Mo TeMe
o 1o TeMe
JTAaHHBIM
pazzenam
5 |JlaGopaTopHBIii MPAKTHKYM [ToaroToBka K BBITIOJIHEHUIO KonTponbHbie [3]
(mpakTHYecKasi MOJATOTOBKA) 1a0opaTOpHBIX PadoT, Pa3z B 28 BOIIPOCHI.
CaMOCTOSITEJIbHOE BBITIOJIHEHUE| HEAENIO Pesynbrarht
HKCIIEpUMEHTA HKCIIEPUMEHTA
5 |lloaroroBKa K 3K3aMeHY Pabota ¢ neKIMOHHBIM K KoHIL [1-3]
MaTepHuaioM U yueOHOU Y 12 OK3aMEeHalMOHH
cemecTpa

JIUTEPATYPOU

ple OUJIETHI




CamocrositenbHas paboTa 00yJaronIXCst

VuebHo-

OlenouHoe METO/INYECKOe
Cemectp Hassanue pasnena, TeMbl . Cpoku | TpynoeMKocTh obecrnieueHue
Bun camocrosiTensHOM paboThI CPENCTBO .
BBITIOJTHEHHS (uac.) CaMOCTOSITENIbHOM
paboThHI
OO6muii 00BeM CaMOCTOSITEIILHOM PAaOOTHI IO TUCIUILTHHE (Yac) 171
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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

cucteMbl. BosiHoBBIE Tponiecchl. KuHeMartuka BosiH. YTpyrue BOJIHbL. DJIEKTPOMArHUTHBIE BOJIHBIL.

YpaBuenus MakcBesuia. Boanbl B Bakyyme. BonHoBoe  ypaBHenue.  Ilimockue
MOHOXpOMAaTHYECKHE BOJIHBI (CKalsipHble W BEKTOpHbIE). CBOMCTBA IUIOCKUX BOJIH:
IIOIIEPEYHOCTD, CBA3b MEXKIy KOMIIOHEHTaMH, noJjsapusanus. [IpeacraBienue miockoil BOJIHBI B
KomIutekcHoi opme. Cheprueckue BoaHbl. CTOSIYME BOTHEL.

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

MopyaupoBanHble BOJHBI. CrieKTpanbHbIE pa3iiokeHus B onTuke. CHeKTpajbHble aMIUIUTYIBI.
Oypoe-ananu3 u Dypbe-cuHTe3 B ontuke. KommiekcHas 3anuch uHterpana @ypoe. CrexTpbl
MOJyJIMPOBAHHBIX BOJIH, HMMITYJIbCHBIX IIOCIIEIOBATEIBHOCTEN M YEIMHEHHBIX HMITYJIbCOB.
CrnekTpasibHasi IUIOTHOCTh MOIIHOCTH. COOTHOWIEHWE MEXAY [UIMTENBHOCTBIO HMITYJIbCAa H
LIIMPUHOM CIIEKTPA.

Tema 2. U3JIYUHEHUE CBETOBBIX BOJIH

1. Kuaccuyeckue Mojaeau W3JAy4YeHHMsl pa3psiKeHHbIX cpea. Mzmydenwe ocuuisropa.
VYpaBuenuss MakcBemia B TPUCYTCTBHH HWCTOYHMKOB. M3mydeHue oCHMUISITOpa, MOJCIb
Tomrcona. MoutHoCTh u3nydeHus: ocuuiuisitopa. Jluarpamma HanpasieHHOCTH. Kitaccuueckuii
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. B3aumoneiictBue AO co CBETOBBIM ToOJeM. 3aKOH MOIJIONIEHUs cBeTa byrepa.
EctectBennass mmpuHa JMHUM ~ u3NydeHus. M3nyueHue  aHcamOns  CTATUCTHYECKU
HE3aBUCUMBIXOCIWIISITOPOB. YIapHOe (CTOJIKHOBUTEIbHOE) U JOIUIEPOBCKOE YIIUPEHUE
cnekTpanbHOoil muHuK. [ToHsATHE 00 OAHOPOJHOM U HEOTHOPOJIHOM YIIUPEHUH.

3. du3uMKa TeNJoBOro u3JjyyeHus. PaBHoBecHoe TeruioBoe wu3nyueHue. lcmyckarenbHas u
morJiomaTeNbHasi  cnocoOHocTh. 3akoHbl Kupxroda. 3akonsl Credana-bombnimana, Buna.
®opmynsl Penes-Jxunca. Benenue [lnankom mpeacTtaBieHHs O KBaHTE SHEpruv. DOTOHBI.
®opmyna [Inanka. BeiBoa 3aKOHOB TEIOBOTO U3irydeHus U3 Gopmyisl [Lnanka.

4. OcHOBHbIe TNpeICTABJEHUSI O KBAHTOBOIi TeOpuUM W3JYYeHUS CBeTa aroMamM H
MoJIeKyJaMu.Mojenb JByXypOBHEBOM cucTeMbl. CIIOHTAHHOE U BBIHYKJIEHHOE U3IyYEHUE B
KBaHTOBBIX cHcTeMax. BbiBox ¢opmynsl [lnanka mno DHHIITEHHY, CBS3b MEXIY
koabdunmentamu DifHinTeliHa. B3anMozeiicTBre TUIOCKON BOJHBI ¢ aHCamMOJIeM KBaHTOBBIX
ocuwiisitopoB.  Kosdduuuent mnormomenus. MHBepcHass HACEICHHOCTh SHEPreTHYECKHUX
ypOBHEH. YCcuieHue cBeTa U reHepanus cBeta. Jlazepsl. YcnoBus caMoBO30YKIECHUS JIa3epOB.
Crnektp wusnydeHus nazepoB. I[IpomonpHble W TomepedHble MOJbl. [ enuii-HEOHOBBIM U
PYOMHOBBIN JTa3ephI.

Tema 3. UHTEP®EPEHIINA CBETA

1. UutepdepeHuusi MoHoXpoMaTHdeckoro cpera. Omnruyeckas paszHocTh xoja. Ilopsmox
unTepdepeniyu. [lupuna nateppepenimonHoi nosockl. Kiaccuueckue naTephepeHIMoHHbIE
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 KAapTHMHOM W CHEKTPOM HCTOYHUKA. Bpems
KOI€PEHTHOCTH, JUIMHA KOT€pEHTHOCTU. CBS3b MEXJYy BPEMEHEM KOTE€PEHTHOCTH U IIMPUHON
crekrpa. MakCUMalIbHBIN MOPSIAOK CIIEKTPA.

4. WnrtepdepeHuusi cBeTa OT NPOTSKEHHbIX  MCTOYHMKOB. IIpocTpaHcTBeHHas
KOIepeHTHOCTh. DPyHKIUSA IPOCTPAHCTBEHHO-BPEMEHHOW Koppeirsiuuu. BimsHue pasmepos
HMCTOYHMKA HA BHMJHOCTb HHTEP(PEPEHIIMOHHON KapTUHBI. Paauyc KOrepeHTHOCTH, 00beEM
KOT€PEHTHOCTH.

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

6. MmuoroayyeBasi _unrepdepenmus. Dopmyma Diipu. HaTeppepomerp Dabpu-Ilepo.

MHorocIoiHbIe TUIIEKTPUIECKUE TOKPBITHS 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
mieny, Iudpakius [IOCKONW BOJHBI Ha MpsAMOYroiabHoM otBepctud. Judpakims ["ayccosa
nydka. Judpakuus Opaynarodepa Ha Kpyriaod ameptype. Paspemaromas crocoOHOCTb
ONTHYECKUX MPUOOPOB

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. Jludpakuusi BOJHOBBIX NYYKOB. Judpakiuonnas teopuss (GOpMHpPOBAHUS H300PKCHHI.
Ponp nudpaknuu B mpubopax GopMUpyOMKMX U300paKeHHe: JTUH3E, TEIeCKOIe, MUKPOCKOTIE.
OyHKIMS TPONMYCKAaHUs JIMH3bI, CBOMCTBO JIMH3BI BBIMOJHATH IpeoOpa3oBanue Dypre.
[IpoctpancrBeHHas GpuabTpanus..

6. OOparnas 3anaya Teopum audpakuuu. [onorpadus. YpaBHEHHE TOJOTPAMMBI, OTEPaTOp
I'abopa. CpoiictBa Tronorpamm. [losnorpadupoBanne mTO METOJIY BCTPEYHBIX IYYKOB.
[Ipumenenue roaorpaduu.

Tema 5. HIOJIAPU3AIINA CBETA

HHHGfIHO-, HUPKYJIAPHO- U SJUIMIITUYCCKH- 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 BOJH. YTOHI BmeTepa. SIBneHHE TMOJIHOTO BHYTPCHHCTO OTPAXKCHUA CBETA U €I0
MMPUMCHCHUC.

Tema 6. B3AMMOJIEMCTBUE W3JIYYEHUS C BEIIECTBOM, PACIPOCTPAHEHUE
CBETA B CPEJIAX
1. ducnepcus cBera. PacmpocTpaHeHne cBeTa B M30TPONHBIX JJHHEHHBIX Cpeax
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PacrnipocTpaneHne Ma0CKMX MOHOXpPOMATHYECKHUX BOJIH B M30TPONHBIX cpenax. Kimaccuueckas
SNIEKTpOHHAst Teopusi aucnepcud. Jlucnepcust ($a3oBoi  cKOpocTH U KodpduuueHTa
HorjoueHus. AHOMalnpHas W HOpMallbHas Jucnepcus. PacnpocrpaHeHue cBeta B
KOHJICHCHpOBaHHOU cpene, Gopmyna Jlopenna. Ontudeckue cBoiictBa cpen B UK, Buaumoi u
Y® obnactsix cBeta.
PacnipocTtpanenne HEMOHOXPOMATHYECKUX BOJIH B IUCHIEPrUpYIOLIEH cpeae. ['pymmoBas ckopocTs
pacnpocTpaneHus nakera. @azoBas u rpynnoBasi CKOpoCcTH, ux cootHouienue (Popmyina Penest)
OcHoBBI onTHKU MeTaiwioB. OCOOSHHOCTH pacIpOCTpaHEHUsI CBeTa B MeTauiax. Kpuruueckas
yactoTa. OTpa)keHHe CBETa MOBEPXHOCThIO MeTa/lla. PaccesiHue cBeTa B MEJIKOIMCIIEPCHBIX U
MYTHBIX CpEJiax.

; OnTukKa aHM30TPONHLIX CPeN

Mopnenb aHM30TPOIHOM cCpenbl, TEH30pHAas IUAJIEKTpUYecKas BOCHPUUMYHUBOCTb, TEH30pHas
JTUDJIEKTpUYECKass MPOHUIIAEMOCTh. [ J1aBHas  KpUCTAJJIMYECKass CUCTeEMa  KOOpPJMHAT,
ONTHUYECKasi UHAUKATpHUCCa.

PacnipoctpaneHne MIOCKMX MOHOXpPOMAaTHYECKUX BOJH B aHU30TPOMHOM cpele. YpaBHEHHE
BOJIHOBBIX Hopmasied @penens. JlyueBas ckopocts. OgHOOCHBIE KpucTamuiel. [Ipemomiienue
cBeTa Ha rpanulle kpuctamia. [locrpoenne [roirenca 1iist aHU30TPOIHBIX CPEI.

[Ipoxo’keHne cBeTa uepe3 KPUCTAIMYECKHE TNACTMHKM (deiicTBuMe mimacTHHOK - /4, 2 /2).

WNuTepdepenius noaspru30BaHHbIX JTy4ei, MIIaCTUHKA MKy ABYMS MOJSIPOUIaMU.
WHnynmpoBaHHas aHU30TPOIH ONTHYECKUX CBOUCTB 3 dexTrl [Tokkenbca, Keppa,  Dapanes.
3. HeamHeiinas onTuka. ONTHKA CHIbHBIX CBETOBBIX I0JI€H
Mogens  aHrapMOHMYECKOro  ocuwuiaropa.  HenuneliHas — moJsgpusanus. OnTuueckoe
JETEKTUPOBaHME. [ 'eHepalus BTOpOil TApMOHUKH. Y CIIOBHE MPOCTPAHCTBEHHOTO CUHXPOHHU3MA.
CrnosxeHue ¥ BBIYUTaHUE YacTOT. 3aBUCUMOCTD MOKA3aTelIs MPEJIOMIICHUS OT UHTEHCUBHOCTH CBETA.
CamodoxycupoBka u 1eOKycCHpOBKa CBETA.

Tema 7.0cHOBBI TeOMeTPHYECKON ONNTHKH

[Mpunnun ®epma. 3akoHBI OTPAKEHUS M MPETOMIICHUS CBETa Ha TpaHMIIE pas3jesa JIBYX Cpel.
[Ipenomiienne cBera Ha cepuueckoi rpanunie. MuBapuant A66e. LleHTpupoBaHHas onTHYeCcKas
cucTema.

Tema 8. OcHOBBI hoTOMETPHH
OcHOBHBIC (POTOMETPUYECKHE BEJIWYHMHBI, CIIOCOOBI HMX HM3MEpPeHHs. ENUHMIBI U3MepeHUus
(?HEpreTUYEeCKre U CBETOBHIC).




4.3.1. IlepeyeHb CEMMHAPCKUX, NPAKTHYECKUX 3aHATHII H J1a00pPATOPHBIX padoT
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TpynoemkocTsb
Ne q (uac.) o dopmupye
No 11/ 0 aMEHOBAHHE CEMHHAPOB, —— e — [ICHOYHbIE MbIE
pa3acia IPAaKTUYCCKHUX 4acOB | MpPAaKTUYECK cpeacTBa KOMITCTCHIT
as umn
IIOATrOTOBKA
1 2 3 4 5 6 7

1. -2 DJEeKTPOMAarHUTHBIC BOJHBI, HX | 2 PaznoyposneBbie | (OIIK-1,
OCHOBHEIE CBOMCTBA, 3a1a49n OIIK-2,)
KOMILICKCHAsI 3aITUCh. U 3a/1aHUS

2. -3 CrieKTpbl MOAYIUPOBAHHBIX 2 1 PaznoyposneBbie | (OIIK-1,
BoJIH. CrieKTpalibHas TIOTHOCTh 3aJa4u OIIK-2))
MotrHocTH. COOTHOIIEHHE U 33/1aHUS
MEX]y JITUTEITEHOCTHIO
VMMITYJIbCA ¥ INMPHUHOM CIEKTpA.

3. 11-6 KBanroBas npupona cera. 2 1 PaznoyposneBbie | (OIIK-1,
3aKOHBI TETUIOBOTO U3ITyYEHHUS 3aJa4u OIIK-2))

W 3a/1aHUS

4. 111-8 WNuTepdepentms 2 Paznoyposuessie | (OITK-1,
MOHOXPOMAaTHYECKOTO CBETA. 3a7a4u OIIK-2))
Kiaccnueckne 7 3aJIaHusA
nHTEpEPEHITMOHHBIE CXEMBI

5. 111-8 KommnerorepHas nmpaktuyeckas 2 1 Ortuer no (OIIK-1,
pabota "Untepdepenius” KOMIIBIOTEPHOU OIIK-2,)
Knaccuueckue pabote
UHTEPPEPEHIIMOHHBIE CXEMbI

6. I1-9 WuTepdepentus 4 1 PasnoyporueBbie | (OITK-1,
KBa3MMOHOXPOMAaTUYECKOTO 3a1a4n OIIK-2,)
cBeta. OyHKIMS BUIHOCTH. U 3aJjaHus
BpemenHnasi KOorepeHTHOCTb.

CriekTpanbHOE U BPEMEHHOE
paccMOTpEHHE.

7. 111-10 Hurtepdepentus ot 4 Pasnoyposnesbie | (OIIK-1,
MPOTSKEHHBIX 3a1a4u OIIK-2,)
KBa3UMOHOXPOMATHUYECKUX U 3aJ]aHus
UCTOYHUKOB. MIHTEepdepomeTp
IOwnra. IpocTpancTBeHHas
KOT'€PEHTHOCTb.

8. I-11 HuTtepdepeHius B TOHKUX 2 1 PasnoyposueBsie | (OIIK-1,
wieHkax. [lomocel paBHOTO 3agauu OIIK-2,)
HAKJIOHA U TIOJIOCHI PABHOM U 3aJjaHus
TOJIITUHBI, UX JIOKATU3aIH.

9. IV-15 Hcnonb3oBanue 30H Openens u 2 Pasznoyposnessie | (OIIK-1,
BEKTOPHBIX JUarpamm st 3a1aun OIlK-2,)
Ka4eCTBEHHOI'O aHaJIN3a U 3aJaHus
TU(PPaKIIMOHHBIX KapTHH.
30HHas MJIaCTUHKA.

KomnbroTepHas nmpakTuyeckas
paboTa "{udpakuus"

10. IV-16 Judpakmus Ha menm, 4 1 PaznoypoBueBbie | (OIIK-1,
IPSIMOYT'OJIBHOM U KPYTJIOM 3a/1a4u OIIK-2,)
OTBEPCTUSX. U 3aJaHus
Hudpaxius Opaynrodepa kax
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MIPOCTPAHCTBEHHOE
npeobpazoBanue Dypne.
VYTII0BOM CIIEKTp, €ro IUpPHUHA.
Pazpemaromias cnocoOHOCTh
OTNITHYECKUX MPUOOPOB

11. IV-17 JudpakoHHBIC PEIIETKH. 2 1 PaznoyposneBbie | (OIIK-1,

3aa9u OIIK-2,)
W 33/1aHUS

12. IV-18 CriexTpaibHble TPUOOPHI U X 2 1 PaznoyposneBbie | (OIIK-1,
OCHOBHBIE XapaKTEPUCTUKHU 3aa49u OIIK-2,)
JudpakmoHHBIE OTPAaHUYCHUS U 33/1aHUS
Ha pa3pemaronyro CliocCOOHOCTh
JMH3BI, TeJIECKOTa 1
MHUKPOCKOTIA.

13. IV-19 ['onorpaMmbl IIIOCKUX BOJIH, 2 1 PaznoyposneBbie | (OIIK-1,
rojiorpaMMa TO4YKH, CBOMCTBa 3a7a4u OIIK-2))
TOJIOTPAMM. u 3aganus K/p

«Audpakmms»

14. \Y Onrtnueckue siBIEHUS Ha 4 1 PaznoyposneBbie | (OIIK-1,
TPaHUIIE pa3/ieila N30 TPOITHBIX 3a71auu OIIK-2))
TIDIEKTPUKOB. DOPMYITBI U 33/1aHUS
®penena. Yroa bprocrepa.

[TosiHOE BHYTpEHHEE
OTpa)keHHUE.

15.. VI-2-26. WuTepdepentus 4 1 PasnoyporueBbie | (OITK-1,
MOJIAPU30BAHHOIO CBETA. 3a1a4n OIIK-2,)
[MonsipuzanronHble TPUOOPHI. U 3aJjaHus
YeTBepThBOTHOBAS U
MOJIYBOJIHOBAS IJTACTHUHKHU.

[Tonydyenue u ananus
AITUNTUYECKH
HOJIAPU30BAHHOTO CBETA.

16. VI OCHOBBI TEOMETPUYECKOM 6 Pasnoyposnesbie | (OIIK-1,
ontuku. [Tpunuun depma. 3a7a4u OIIK-2,)
3aKOHBI OTPAKEHUS U U 3aJ1aHus
PETOMIICHUS CBETa HA TPaHUIIe
paszena AByX cpes.

[Ipenomnenue cBera Ha
chepruueckoil rpaHuILe.
HNuBapuant A6Ge.
IlenTpupoBaHHas onTHYECKas
cucrema.

17. VIl OcHoBHBIE (HOTOMETPUUYECKHE 4 1 Pasznoyposnessie | (OIIK-1,
BEJMYHUHEI, CIIOCOOBI MX 3aJaun OIIK-2,)
u3Mepenus. Equnuis U 3aJaHus
U3MepeHus (IHepreTuyecKue 1
CBETOBBIC)

Bcero 50 12
Ne HamnmeHoBaHMe 1a6opaTopHex | 1 PYAOCMKOCTE OueHoYHbIe Popmnpye
n/n Ne paszena paboT (vac.) CpeacTBa e
Beero | Mz mmx KOMIICTCHIL
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qacoB MIPaKTU4ECK unu
asa
IIOATrOTOBKA
1 3 4 5 6 7
1.2 Omnpenenenre CeKTpambHOM 4 2 KonrponbHbie (OIIK-1,
HIMPUHBI U3ITy4CHHS BOHPOCKL M 3aJalii k| Q[TK-2,)
MIOJTYIIPOBOTHUKOBOTO JIazepa AabopaTopHen
yip a p paboram
2. 13 Omnpenenenue paauyca 3 2 KoutpornbHbie (OIIK-1,
KPUBU3HBI JINH3BI U JUTUHbI BOHPOCHI 1 3alaliil K| Q[TK-2,)
o 1a00paTOpPHBIM
CBETOBOM BOJIHBI C IIOMOIIHIO
paboram
koJiely Herotona
3.3 Ha6nronenue 3 2 Kourponbusie OIIK-1,
UHTEP(DHEPEHITMOHHBIX MOJIOC BOMpPOCEL M 3aJlaliil K | QITK-2,)
1a00paTOpHBIM
PaBHOTO HAKJIOHA U
paboram
oTIpe/IeNIeHNE TIOPsIIKa
uHTEpPEepeHITNN
4. 14 Ornpenenenue paspeniaromniei 3 2 KonrponbHbie OIIK-1,
CIOCOOHOCTH TU(DPAKITMOHHOH BOMPOCHI M 3a/laliA K | Q[TK-2,)
J— J1a00paTOPHBIM
p paboram
514 N3mepenune aMHbBI BOJIHBI 4 2 Konrponbhsie OIIK-1,
Ja3epa ¢ MOMOIIIBI0 BOMPOCEI ¥ 3a/lalii K | Q[TK-2,)
TU(PPaKIMOHHOMN perieTKn Aa00paTopHEIM
) paboram
6.4 W3ydyenune cnekTpaabHOTO 3 2 KoutpombHbie OIIK-1,
npuGopa YM-2 BOIPOCHI U 3aJIaHHUS K OHK-Z,)
1a00paTOPHBIM
paboram
7. 13-4 duszndecKue TPUHITUIIHI 6 2 KontposbHeie OIIK-1,
FOJ‘IOFpa(bI/II/I BOIIPOCHI 1 3alaHUs K OHK_Z’)
1a00paTOPHBIM
paboram
8.15 UccnenoBanue 3 2 KonrponbHsie OIIK-1,
HOJIIPU30BAHHOTO CBETA BOMPOCEI M 3alalii K | QITK-2,)
11a00paTOPHBIM
paboram
9. |5-6 Bpamenue miaockocTu 3 2 KonrponbHsie OIIK-1,
OJIIPU3ALUH BOIIPOCHI U 3aJJaHUS K OHK-Z,)
11a00paTOPHBIM
paboram
10. | 5-6 CHeKTPOCKOTTMYECKOE 4 2 Konrponbusie OIIK-1,
HCCJICIOBAaHUE XPOMATHIECKOM BOMPOCEI M 3a/ali K | QITK-2,)
1a60paTOPHBIM
HOJIAPU3AIMU CBETA
paboram
11. | 5-6 N3ydeHne 0CHOBHBIX SIBIECHUN 3 2 Konrponbusie OIIK-1,
MOJIAPU3AIUU B MapaIIEIbHBIX BOHPOCHL 1 3aJaliiA K| Q[TK-2,)
1a60paTOPHBIM
CBETOBBIX ITy4Kax paboram
12. | 6. Omnpenenenre mokaarems 4 2 KonrponbHbie OIIK-1,
TIPU3MBI C TIOMOIIBIO BOHPOCHI M 3alaliit k| QITK-2,)
FOHHOMETDA 1a60paTOPHBIM
p paboram
13. |6 I'eneparust KpaTHBIX TAPMOHUK 4 2 KoutponbHere OIIK-1,
BOIIPOCHI 1 3a/IaHUS K OHK_Z )
71a00paTOPHBIM ’
paboram
14. |1 6 [Mornomene kpucrayios LiF. 3 2 KonrponbHsie OIIK-1,
3akoH Byrepa-bspa BOMPOCI 1 3a/HAA K | OTTK-2,)
71a00paTOPHBIM
paboram
Bcero 50 28




1.

2.
3.
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4.3.2. TlepeyeHb TeM (BONMPOCOB), BLIHOCUMBIX HA CAMOCTOSITEILHOE H3YYeHNe CTYIeHTaMu B
pamkax camoctosiTeqbHoi padorsl (CPC)
Ha camocTtosiTennbHy 0 pad0Ty BBIHECEHBI CIIEIYIOIIE BOIPOCHI
OnTudeckue sSBICHUS HA TPAHUIE pa3liea U30TPOMHBIX TUAIEKTPUKOB. Dopmynbl DpeHens.
[Tonapusanus OTpaXEHHOW U MPEJIOMIICHHOW BOJIH. YT0J bprocrepa.
SIBNIeHHE MTOJTHOTO BHYTPEHHETO OTPAKEHUS CBETA U €ro IPUMEHEHUE.
WNuTtepdepomeTphl 1 X IPUMEHEHHE.

4.4, MeTtoauueckue YKa3aHUs 110 OpraHm3anuu CaMOCTOSITEILHOM paﬁoTbl CTYAEHTOB

CamocTtosrenbHas paboTa CTYIEHTOB
1. AynuropHas caMocTOsTelIbHasE paboTa, KOTOpasi OCYIIECTBIIAETCS MO HEMOCPEICTBEHHBIM
PYKOBOJICTBOM IIPEMNOJIaBaTENsl HA CEMUHAPCKUX U MPAKTUYECKUX 3aHATHSX.
Ha npakrtuueckux 3aHATHSAX MO JAWCUUIUIMHE HE MeHee | 4daca M3 JABYX OTBOJUTCS Ha
CaMOCTOSITENIbHOE pelieHne 3a1ad. [IpakTuueckue 3aHATHsI CTPOUTCS CIEAYIOIUM 00pa3zoM:
1. BBoaHas npenoaaBarens (LeNH 3aHATUS, OCHOBHBIE BOIPOCHI, KOTOPBIE JIOJIKHBI OBITH
PacCMOTpPEHBI).
2. berneiit onpoc.
3. Pemienne 1-2 TUIOBBIX 3a7a4 y TOCKH.
4. CamoCTOSITEIRHOE PENIEHUE 3a4a4.
5. Pa36op THNOBBIX OIIMOOK HpU peHIeHHH (B KOHIE TEKYLIEro 3aHATUS WIM B Hayale
CJIETYIOIIETO).
2. BueaymauTopHas caMoCTOsITeJIbHAass padOTa, B OCHOBHOM, BBHITIOJHSAETCS B BHJE JTOMAIIHUX
3aJjaHui 1O PENICHUIO 3a/1a4 10 KaXJA0i TeMe Kypca.
[Ipn BBIMOTHEHWW ayAUTOPHOW W BHEAYAUTOPHOM CAMOCTOSTEIBHOW palbOThl HCIOJIB3YETCS
yuebHoe nmocobue YUymak B.B. BomHoBas ontuka B mpumepax u 3amadax. Mzmatenscto UIY.
Upkyrck, 2012r
[Ipy BBINOJIHEHUH JIAOOPATOPHBIX PabOT M CAMOCTOSITENBHOM MOJATOTOBKHM K HMX BBIIOJHEHUIO
ucrionb3yercst yueOHoe mocodome JIL.U. Illenmna, B.B. Yymak, B.B. Jleisranos OmnTuka.
JlabopaTtopusiit mpaktukym MznarensctBo UT'Y. Upkyrck, 2019 r

4.5. IIlpumepHasi TeMaTHKA KYPCOBBIX padoT (MP0eKTOB) (IIPH HAJTHYHH)

KypcoBblie paboThl yueOHBIM IJIAHOM HE MPETyCMOTPEHBI
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V. Y4ueGHo-MeToquYecKOe U MHPOPMALIMOHHOE o0ecriedeHne TMCUMILIUHBI (MOIYJIA)

@) ocHogHas Tumepamypa
1. Anemkeuu B.A. Kypc obmieit ¢puzuku. Ontuka [DnekTpoHHbIN pecypce] : [yueonuk] / B. A.

AnemkeBud. - Mocksa : ®DU3MATIINUT, 2011. - 336 c. ; ecTb. - (YHHUBEPCUTETCKUHN Kypc OOIIei
¢uzukn). - Jocryn B 9BC "JIAHB". - Heorpanuu. goctym. - ISBN 978-5-9221-1245-1

2. UYymak B.B. BonnoBas onTrka B npuMepax u 3agadax [Tekcr] : yue6.mocobue : B 2 4./ B. B.

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

JL.W. Ulennna, B.B. Yymak, B.B. JIesranos OnTuka. JIabopaTopHBIii MPaKTUKYM:
yaeb.mocoowue : . / Upkyrckuii roc. yH-T. - Upkyrck : U3n-Bo UT'Y, 2019 - . - 20 cm. - ISBN
978-5-9624-1754-7. — (100 3k3)

CuByxuH, [Imutpuit BacunseBuu. O6muii kype ¢pusnku [Teker] : yued.mocobue ist cTya. Gpus.
crerl. By30B / /. B. CuByxuH. - 3-¢ u3j., crep. - M. :@usmamimr. - 22 cMm. - ISBN 5-9221-0229-
X.— T. 4: Onruka. - 2013. - 791 c. : wn. - Ykaz.umeH: c. 780-782. - TIpeam. ykas.: ¢. 783-791. -
ISBN 5-9221-0228-1. — (30 »x3)

Kanureesckuii, H.U. BonnoBas ontuka [DnekTpoHHBIM pecypc]| : yueb.mocodme / H. .
Kanureesckuii. - Mockga : Jlanb, 2008. - 466 c. : un. - (Knaccuueckast yaeOHasi auTeparypa mo
¢uzuke) (Jlydmume knaccuueckue yueOHukn). - Pexum nocryna: 9bC "UznatensctBo "Jlanp". -
Heorpanw4. goctym. - ISBN 978-5-8114-0666-1

Uponos, N.E. 3amaun mo oOmieit ¢usmuke [DnaexkTpoHHBIM pecypc| : yueb.mocodue / U. E.
Uponos = Exercisesingeneralphysics. - Mocksa : Jlanb, 2009. - 416 c. : un. - (Knaccuueckast
yaeOHas muteparypa no ¢pusuke) (Knaccuyeckne 3aqaunnky 1 mpakTukymel. dusnka). - Pexxum
nocryma: DbC "UsnarenscTBo "Jlawp". - Heorpanwy. goctym. - ISBN 978-5-8114-0319-6

O0O0NONHUMENbHAS TUMepamypa

1.

AxmanoB C.A.Cratuctuueckas paaunodusuka u ontuka. CioydaitHeie K01eO0aHUs W BOJHBI B
nuHeWHbIX cuctemax U3a. 2. [Onexrponnsiit pecypc] / C. A. Axmanos, 1O. E. Issikos, A. C.
UYupxkun. - Mocksa : ©DU3ZMATIINUT, 2010. - 428 c. : wi. - [loctyn B OBC "Ai#bykc" npekparnieH
B cBs3M ¢ okoHuaHueM jureH3uu. Jlocryn 8 ObC "JIAHbB". - Heorpanuy. noctym. - ISBN 978-5-
9221-1204-8

byrukor E.1.OnTuka [Onexkrponnsiii pecype] / E. Y. Byrukos. - Mocksa : Jlans, 2012. - 607 c. :
ui. - (YueOuuku aiisa By3oB.CrienunanbHas auteparypa). - Pexxum nmoctyna: 9bC "U3narenbcTBo
"Jlanw". - Heorpanuu. gocrym. - ISBN 978-5-8114-1190-0

AxmanoB C.A. ®usnueckas ontuka [Tekct] : yueonuk / C.A. Axmanos, C.}O. Hukutun ; Mock.
roc. yH-T uM. M.B. JlomoHocoBa. - 2-¢ u31. - M. : U3a-Bo MI'Y ; M. : Hayka, 2004. - 654 c. : un
; 24 cm. - (Knaccuueckuii yHUBepCUTETCKUHN yueOHUK). - bubnuorp. B konue nekuuid. - ISBN 5-
211-04858-x. - ISBN 5-02-033596-x. — (33k3)

Kypc obmieit pusuku [Teker] : yue6.mocodbue i CTy. By30B, 00yd. IO T€X. HaMp. U crell. : B 4
1. / W. B. CaBenbes ; pen. B. U. Casenbes. - M. :KaoPyc. - 22 cm. - ISBN 978-5-390-00351-0. —
T. 2 : DOnexrpuyectBo U marueTusM. Bomnsl. Ontuka. - 2009. - 570 c. : un. - [IpeaM. ykas.: c.
561-570. - ISBN 978-5-85971-898-6. — (13k3)

B.U. Kpacos, Ontuka [Tekct] : KoMnbploTepHbI npakTukyMm: Yue6. mocobue / B.M. Kpacos,
B.JI. Ilanepusrii, B.B. Uymak ; @ex. areHTcTBO 110 00pa3zoBanuto; Upkyrt. roc. yH-T . - UpKyTCcK :
Wzn-Bo UT'Y, 2005. - 90 c. : un ; 21 cm. - (KomnbroTepHble TexHONOTHH B dusnke). — (31 3k3)

HNHTepHeT HCTOYHHUKHU

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) nepuoouuecxkue uzoanus

- HCT.


http://www.physdep.isu.ru/kosm/method/inform/2/title2.pdf
http://www.physdep.isu.ru/
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8) CNUCOK A8MOPCKUX MeMOOUYeCKUX pazpabomox Yuebnoe nocooue.

e KomnbloTepHbIE TEXHOIOTUHU B u3HKe. YacTh 2. DKCIIEPUMEHT C KOMITBIOTEPHOI
noaaepxkoit: ApramonoB M.®d., I'nazynos O.0O., Kpacos B.U., Kpunbepr U.A., ITanepusrii
B.JI., Uymax B.

e Yymak B.B. BonnoBas ontuka B mpumepax u 3agadax [Tekct] : yge6.nmocodue : B 2 4./ B.
B. Uymak ; Upkytckwii roc. ya-T. - Upkyrck : M3a-Bo UT'Y, 2012 - . - 20 cm. - ISBN 978-5-
9624-0579-7. — (843k3)

e JLU. Ulenuna, B.B. Yymak, B.B. JIs3ranos OnTuka. JIabopaTopHbIii TPaKTHKYM:
yuaeb.mocobue : . / Upkyrckwuii roc. yH-T. - Upkyrck : U3n-Bo UT'Y, 2019 - . - 20 cm. - ISBN
978-5-9624-1754-7. — (100 3k3)

e DJeKTpOHHAs BEpCHUsl KOHCIEKTOB Jiekiuil aBT. Yymak B.B.

2) 6623’bl OaHHblx, qubopmaquHHO-cnpaeowwe U NouUcKoensle cucmemasl
e DY3 «bubnuorex» https://isu.bibliotech.ru/
e DBC «Jlanb» http://e.lanbook.com/
e DOBC «Pykonm» http://rucont.ru/
e DOBC «Aibyke» http://ibooks.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE JUCHUIIJIMHBI (MOAY JIS)
6.1. YuedHo-1200paTopHOE 000py10BaAHUE:
e Jlexuuu u npakTUYECKUE 3aHATHUS IPOBOJAATCS B ayJUTOPUU 000PYI0BaHHON
MYJIbTUMEIUIHBIM TPOEKTOPOM U HOYTOYKOM.
e limeercs HaGop M1 AEMOHCTpAIMIA: TTOJTYIIPOBOIHUKOBBIN J1a3ep, Habop
TU(PPaKIMOHHBIX PEIIETOK, MIEIEH.
e lcnonb3yercss KOMIUIEKT KOMIIBIOTEPHBIX MPE3CHTALMi 10 BCEM pa3jeiiaM Kypca aBT.

Uymak B.B.

e J[abopaTOpHBIN MPAKTHKYM IO JUCITUIUIMHE MPOXOIUT B 000pYIOBaHHON JabopaTopun
(a6 212)

. Ha daxynpTeTe mmeeTcss KOMIIBIOTEPU3WPOBAHHAS ayAWTOpPUS, NpeaHa3HAUCHHAS

JUIS CaMOCTOSITENIbHOM paboThl, C HEOTpAaHUYEHHBIM JOCTynmoM B HHTepHeT, cTaHIapTHbIC
CpeICTBaMU IIPOCMOTpa MPE3EHTAUN U IPYTUX MaTepUaNoOB MO KypCy.
. Nwmerorcs crucku 3aaHuii M METOJIMYECKOE PYKOBOJCTBO B DJIEKTPOHHOM U
MEeYaTHOM BHUJE, B TOM YHUCJI€ B aBTOPCKUX yUEOHBIX MTOCOOUSX.
6.2. [lporpamMmmMHoe obecnieyeHue:
Hcnoan3yercsi mporpammHoe obecnieuenue k mocodomro B.U. Kpacos, B.JI. Ilanepnsiii, B.B.
Uymak Onruka Komnerorepusiii mnpaktukym. PHO  HMI'Y, wucnosb3yercss B KadecTBe
JEMOHCTPAIIIOHHOTO MaTepHrala
e Crangaprasie cpeacrBa Windows u MS Office miist paGoThI ¢ mpe3eHTaIUsAMU,
e CcTaHJapTHBIEC CEPBUCHI IN0bOanbHOU ceTn MHTepHeT
6.3. TexHnyeckue M JIeKTPOHHbIE CPeACTBA:
Jl7ia mpoBeieHNs MPAKTUYECKUX U JIEKIIMOHHBIX 3aHATUN B Ka4eCTBE JEMOHCTPAIIHIOHHOTO

00OpYZIOBaHUS UCIOJB3YIOTCS MPOEKTOP, dKpaH. VCcronb3yloTest coBpeMeHHbIE 00pa3oBaTeIbHbIe
TEXHOJIOTHH: HWHpOpMAlMOHHbIe (JIeKIMKM W npe3eHTaunn B Power Point), mpoekTHbIe
(MynpTHMeMa, BUJEO, JOKYMEHTalbHble (MiIbMbl). Mcnonp3oBaHue ri100aabHON KOMIBIOTEPHON
CEeTH IMO3BOJIAET 00ECNEeUnTh JOCTYIHOCTh MHTEpHET-pecCypcoOB M peain30BaTh CaMOCTOSITEIbHYIO
paboTy CTyIEHTOB.

Jlnst opraHuzalii U KOHTPOJI CaMOCTOSTENILHOW pabOThl CTYIEHTOB ucnojb3yercs D0C

YHUBCPCUTETA, TAC pa3MCIICHBI MATCPHUAJIbI 1 ABTOPCKUC JICKIIUU U 3aHATUA


https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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VII.OBPA3OBATEJ/IBHBIE TEXHOJIOTUHA
Kypc umeer a51eKTpOHHYIO BEPCHIO IS IPE3CHTALUH.
Jlekiuy 4UTArOTCA C UCIOJIB30BAHUEM COBPEMEHHBIX MYJIbTUMEIUNHBIX BO3MOYKHOCTEW U
MPOEKIIMOHHOTO 000pyA0BaHus. VICIONIB3YIOTCS MHTEPAKTUBHBIC TEXHOJTOTUU

VI1I1.OHEHOYHBIE MATEPHAJIBI JUISI TEKYIIEI'O KOHTPOJISA M
HNPOMEXYTOYHOU ATTECTALIUN

q)OH[[ OLCHOYHBIX CPCACTB IMPEACTABJICH B ITPUJIOKCHUHN

Tunoi KOHmMpPOJIAL yCnewHoCmu OC60€HUA NPpOcpaAMMbl cmydeHmOM J

. TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH;
° IMPOMECIKYTOYHAA aTTCCTAILUA,;
° HUTOTrOBad roCyJapCTBCHHAA aTTCCTAlUA.
Texkymuii KOHTPOJH YCIEBAEMOCTH — OTO TPOBEPKA YCBOEHHUS YYEeOHOTO Marepuana,

PETYISPHO OCYLIECTBIISIEMAast Ha MPOTSHKEHUH CEMECTPa.
[IpomexxyTounast arrectamusi (3a4eT, SK3aMEH) - 3TO OIIEHKAa COBOKYIMHOCTH 3HAHH,
YMEHUM, HaBBIKOB IO JUCITUTUIMHE B IIEJIOM WJIH 10 €€ pa3ieiaM.

@ opMbI NPOMEKYTOYHOT0 M HTOTOBOT0 KOHTPOJIsI
Texymass arrecranusi TpOBOAMUTCA exeHenenbHO. Kpurtepuii ¢dopMupoBaHus OLEHKH —
MOCENIAEMOCTh 3aHSATHH, aKTUBHOCTh CTYJCHTOB Ha JICKIIUAX U CEMUHAPCKHUX 3aHATHUSX, YPOBEHBb
MOJTOTOBKH K CEMUHApaM, BBITIOJHEHHE JJOMAIITHUX padoT.
Jisi moJiydeHUus1 0MycKa K JK3aMeHY CTYICHT o0s3aH pEeNIuTh HE MEHEEe JBYX MHUCHhMEHHBIX
KOHTPOJIbHBIX, BBIMOJIHUTH BCE JIOMAIlHUE 3aJaHHs U YCIICHUIHO BBICTYNUTh HAa cemuHape. s
JOTIyCKa K DK3aMeHy Heo0XoauMo HaOpath He MeHee 30 0asuioB.
Ilpomesrcymounasa ammecmayus nposooumca ¢ gopme rkzamena. Kpome mozo, oucyuniuna
gKOYeHa 8 npozpammy Mmozoeotil 2ocyoapcmeennoi ammecmayuu. B sxsamenayuonnot pabome
Ha 20CY0apcmeeHHOM IK3aMeHe UMeemcs KaK MUHUMYM 0OHA 3a0a4d no OGHHOMY KypPCy 8 KAHCOOM
sapuanme.
VYCTHBIN 9K3aMeH MPOXOAMT MO OuiieTaMm, KaXIblii U3 KOTOPBIX COJEPKUT JBa BOIpOcCa U 3ajauy.
OO6o0meHHas cxema OmIeTa MpyuBeIeHa HUKE
buner Ne

1. Bompoc mist mpoBepku ypoBHs o0ydeHHoctd 3HATDH

3. 3agaua ans npoBepku ypoBHs oOydennoctu BJIAJIETH*

Kaxxaplii Bompoc COAEpKUT OJAMH IYHKT MPOTPaMMbl Kypca HIM €ro 4acTh. /s momydeHus
MOJIOKUTETIFHOU OIICHKH HeoO0Xoaumo, Habparh cymMMmy OajUIOB MO TEKYIIEH aTTecTallud U
sK3aMeHy He MeHee 60 6aioB.
B mponecce koHTpods mpoBepsieTcs C(HOPMUPOBAHHOCTh CJIEAYIOUIMX OOIIEKYJIbTYpPHBIX U
npodeccruoHaAIbHBIX KOMIETEHIIHIA
® CHOCOOHOCTBIO UCIOJIB30BaTh 0a30BbIE TEOPETHUECKUE 3HAHUS (PYyHIaMEHTAIbHbBIX
pasnesnoB oouieit u TeopeTrdeckor pu3MKK IS pemeHus mpodeccuonanbubix 3aaau (OITK-
3);
® CrocoOHOCTh NMPOBOJAUTH HayYHBIE HCCIEI0OBaHUS B U30paHHOI o6macTu
IKCMIEPUMEHTATBHBIX U (MJIH) TEOPETHUECKUX (PHU3UIECKUX UCCIECTOBAHUI C TOMOIIBIO
COBPEMEHHOU MPUOOPHOI 6a3bl (B TOM YHCIE CIIOKHOTO (PU3UYECKOTO 000PYIOBaHUS) U
WHGOPMAIIMOHHBIX TEXHOJIOTHI C YIETOM OTEYECTBEHHOTO U 3apy0OeskHoro ombita (I1K-2).
[To xaxmoit TeMe pa3zpabOTaHbI TECTOBBIC 3aJIJaHUS, BOIIPOCHI JIJIsl TECTOB MPUBECHBI B
npuiiokeHnd. KpoMe 3Toro k Kypcey mpuiaraercst TeCT Ui IPOrpaMMHPYEMOTO KOHTPOJIS
conepxanuii 2 Bapuanta u 50 BornpocoB. TecT BKIIIOYaeT CIeIyIOIMe BU/IbI 3aJaHHH



3aJ]aHus C CIMHUYHBIM BIOOpOM oTBeTa (1-35);

3aJ[aHus ¢ MHOXKECTBEHHBIM BbIOOpoM (36-43)

3aJ]aHKs HA YCTaHOBJICHUE COOTBETCTBUS (44-47)

3aJ]aHus HA YCTaHOBJICHUE MPABWILHOM TOCIe0BaTeIbHOCTH (48-49)
3aaHus OTKPBITOH popmbl. BeTaBbTe mpomymenHoe cioBo (50)

agrwbE

Buabl KOHTpOJIA M aTTecTalMU NPHBe/IeHbI B TA0/IHnLe
e [lporpamMmma oueHMBaHUSI KOHTPOJIHUPYEMOH KOMIIeTeHIIMH

Tema wnm pazaen ®opmu | Ilokaszarens Kpute HanmenoBanue
JIACIATUTAHBI pyeMbI puit oC?
i OLIeHU TK® IA*
npu3Ha BaHUs
K
KOMIIET
SHITUU
BBEJIEHUE. OIlK-1 Bormpocsr B
OCHOBHBIE dTANBI OI1IK-2, SK3aMeHaIHn
Pa3BUTHS ONTHKHU OHHOM
omere
I. | OcHoBBI OIIK-1 | Bamusi 32 0,5/1 | Pasnoyp | Bompocsi B
3JIEKTPOMATHUTHOM OIIK-2, | BBIIOJTHEHHOE Oait OBHEBLIE | DK3aMeHaIu
TEOPHUH CBeTa 3a/laHne 3a 3a1a4u OHHOM
Ba3OBBIvI>'I/HOBBI sajady | GIIeTe
MICHHBIN 3amaHus
YPOBEHb
Il. | U3nyuenue cBetoBbix | OIIK-1 | Bamnsl 3a 0,5/1 | Pasnoyp | Bompocsr B
BOJIH OIIK-2, | BelmonHeHHOE | Oamn OBHEBLIE | DK3aMeHaIu
3aJaHue 3a 3a1aun OHHOM
bazoserit/IIoB | 3amauy | u omiere
BIILICHHBIN 3aaHus
YpOBEHb
OIIK-1 | Bemomuenue 1 6amn | Habop Bompocsr B
OIIK-2, | koMnbIOTEpHO | 3a 3aJaHui | DK3aMeHalu
i 3aJjaHl | KOMIIBIOT | OHHOM
nabopaTopHOH | € €pHOTO owere
paboThI MPAKTHK
yma
I1l. | UaTepdepenius OIIK-1 | bamns 3a 0,5/1 | Pasnoyp | Bompocsi B
cBeTa OIIK-2, | BbIloNIHEHHOE | Oan OBHEBBIC | dK3aMEHAIH
3a/laHue 3a 3a1aun OHHOM
bazoswiii/IloB | 3amauy | u owiere
BIIICHHBIH 3a/laHus
yYpOBEHb
OIIK-1 | bamasl 32 2 Kontpon | Bonpocs! B
OIIK-2, | BeioNIHEHHOE | Oanna | bHas HK3aMEeHaIln
3a/laHue 3a paboTa OHHOM
3a1aqy ouiere
OIIK-1 | BeimonHenue 1 6ann | HabGop Bompocs! B
OIIK-2, | koMIbpIOTEpHO | 32 3alaHuil | SK3aMeHaIu
i 3a/laHu | KOMITBIOT | OHHOM
nabopaTopHOil | e €pHOTO ounere
paboThI MIPAKTHK
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yma
IV. | Indpakuus cBera OIIK-1 | bannsl 3a 0,5/1 | Pasnoyp | Bompocsl B
OIIK-2, | BeloJIHEHHOE | Oasut OBHEBLIE | PK3aMeHalu
3a/laHue 3a 3a1auu OHHOM
bazoseiit/IloB | 3amauy | u ounere
BINTEHHBIN 3aJ1aHUSA
YPOBEHb
OIIK-1 | bauns 3a 2 KonTpon | Bonpocs! B
OIIK-2, | BeimoyiHeHHOE | Oajuia | pHad SK3aMeHaIu
3a/1aHHe 3a pabota OHHOM
3aa4y ouere
OIIK-1 | BeimonHenue 1 6ann | HabGop Bomnpocsr B
OIIK-2, | koMIBIOTEpHO | 3a 33JJaHuH | DK3aMeHalu
171 3aJlaHN | KOMIIBIOT | OHHOM
nabopaTopHOU | € €pHOTO ouere
paboTsl MPAKTHK
yma
V. | Hoasipuzamus ceera | OIIK-1 | bamisl 3a 0,5/1 | Pasnoyp | Bompocsi B
OIIK-2, | BelmoiHEHHOE | Oat OBHEBBIE | PK3aMEHAaIlH
3a/laHue 3a 3a7a9u OHHOM
bazoserit/IloB | 3amauy | u owere
BIIIICHHBIN 3aJaHus
YPOBEHb
Vi 1. PacnipocTpaHneHue OIlK-1 Bompocsr B
CBeTa B M30TPONMHBIX OIIK-2, JK3aMeHaIH
JIMHEHHBIX cpeaax OHHOM
ounere
VI 2. OnTuka OIIK-1 | bamns 3a 0,5/1 | Pasnoyp | Bompocsr B
AHU30TPONHBIX Cpe OIIK-2, | BbInoNIHEHHOE | Oau OBHEBBIC | SK3aMECHAIIH
3a/laHue 3a 3a1aun OHHOM
bazoseiit/IloB | 3amauy | u owiere
BIILICHHBIN 3aaHus
YpOBEHb
Vi 3. Hesqimneiinasn OIIK-1 Bompocsr B
ONTHKA OI1IK-2, SK3aMeHalu
OHHOM
ounere
VIl | OcHoBBbI OIIK-1 | bamisl 32 0,5/1 | Pasnoyp | Bompocsi B
reoMeTpHuYecKoit OIIK-2, | BelmonHeHHOE | Oami OBHEBBIE | APK3aMeHaIlu
ONTHKM. 3a/laHue 3a 3a1aun OHHOM
bazoswiii/IloB | 3amauy | u owiere
BIIICHHBIH 3a/laHus
YPOBEHb
VIl | OcHoBHBIE OIIK-1 | bamisl 32 0,5/1 | Pasnoyp | Bompocsi B
(poromerpnueckne OIIK-2, | BeIlIOSIHEHHOE | Oasu1 OBHEBBIE | DK3aMEHalH
BeJIHYHMHBI, CTIOCOObI 3a/laHue 3a 3a/1a4u OHHOM
X M3MepeHus. bazoBeiit/IloB | 3amauy | u ounere
BIIIICHHBIH 3a/1aHus
YPOBEHb
OIIK-1 | bamis! 32 2 KonTpon | Bonpocs! B
OIIK-2, | BeimosIHEHHOE | Oanna | bHas HK3aMEHaIln
3a/laHue 3a pabota OHHOM
3a1aqy ouiere
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Bce pa3aennt OIIK-1 | banas! 3a B Tect
OIIK-2, | BLIIOTHEHHOE | COOTBE
3aJJaHue TCTBUU
c

UHCTPY
KIuen
K

TECTy
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! Pasnen, Tema AMCIUILIMEBI YKa3bIBAIOTCA B COOTBETCTBHH C pabodeil IIPOrpaMMOii AUCIIUILTHHEL

(Moyms)

2 OC — OIIEHOYHOE CPENICTBO

8 TK — Texymuit KOHTPOIb

4 ITA — mpoMexyTo4Has aTTecTanus

1) JleMoHCTpauHOHHBII BAPHMAHT KOHTPOJILHOI padoTnl Nel
Bapnanr 1.

1. C moMomipr0 TOHKOM COOMPAFOIIEH CTEKISTHHOM JIMH3BI C TIOKazareneM npeiaomiienus N=1,5
MOJIy4€HO JAeUCTBUTEIbHOE N300pakeHue npeamera Ha paccrossHuu 10 cm ot nuH3bL. [locne
TOro, KaxKk ONpeaIMET MU JMH3Y IIOMECTUIIM B BOAY, HE MCHAA PACCTOSAHHA MCKAY HHUMH,
n300paxkeHne MOJIy4YUIoch Ha pacctosiHuu 60 cMm oT nuH3bl. Haiitu dokycHoe paccrosiHue

JIMH3BI B BO3/IyXe, €CIIH MTOKA3aTel b MPEIIOMIICHHSI BOIBI ng =4/3

2. Y TOHKOH JBOSIKOBBIIYKJION JIMH3BI cepeOpuTcs oHa u3 nosepxHocred. Hailtu dokycnoe

paccrosnue f modydeHHOro TakuM oOpa3oM 3epkana. Panumyc KpuUBH3HBI

MOBEPXHOCTH R1, paaryc KpuBU3HBI IOCEPEOPEHHOM MOBEPXHOCTH R,

YUCTOU

3. Jlunza ¢ QokycHbeiM pacctostaueM f = 10 cM cmenmaHa W3 CTEKJIA C IOKa3areiieM
npenomiienus n = 1,5. Halitu dokycHoe paccrosHue fiuH3BI, MOMEIIEHHOW B BOIy (N1

=4/3).

4. Hapn neHTpoM KpyriioW Tuiomaaku BUcUT jamma. OcBemeHHOCTh E1 B IEHTpe TuIomaaku
paBHa 40 5k, E> Ha kpato momanku paBHa S5 sk. Ilog kakuM yrioM ¢ mafaroT Jy4d Ha

Kpail miomaaku?

2) Oo6pa3sen TecTa Mo TeMaM «JIEKTOPOMATrHHTHBIE
BOJIHbI. UHTEep(depeHnus cBeTay

3amanme 1
Ha pucynke mokasaHa oOpuUEHTAlUsi BEKTOPOB

HanpskéHHocTH anektpuyeckoro (E) n marmurnoro (H)

nojei B BHCKTpOMaFHHTHOﬁ BOJIHC. BGKTOp IIJIOTHOCTHU
IIOTOKA SHEPIruMr SJICKTPOMArHUTHOT'O ITIOJII OPUCHTHPOBAH B

HAaMpaBJICHUH ...
1; 2; 3; 4,
3aganue 2

Ha pUCYHKE MpeAcTaBiIeHa MTHOBEHHAsA doTorpadus
ANEKTPUYECKOM COCTAaBJIAIOIIEH AJEKTPOMArHUTHOM BOJIHEI,

v

nepexoadieit u3 cpensl 1 B cpeny 2 nepneHIuKyJISpHO IpaHUIle pasaena
AB.
OTHoIIEHHE CKOPOCTH CBETa B cpejlie 2 K ero CKOpocTH B cpeze 1

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

MKM
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3amanue3
[TosiBneHrMe 1BETHBIX PAAYKHBIX IISITEH HA TMOBEPXHOCTH BOJbI, MOKPBITOM TOHKOH
OCH3MHOBOH MJIM MAaCIISIHON IUIEHKOM SBIISIETCS CIEACTBHUEM SBJICHHUS. . ..

1) UaTepdepenunu crerta; 2) Audpaxiuu cBeta;
3) Ilonspuzauuu cBeTa; 4) qucnepcuu cBeTa.
3aganue 4

Pa3znocTh X012 1BYX MHTEpdEpUPYIONINX JIydel paBHA /4 (A — mirHA BOJIHBI). Pa3sHOCTH
(a3 konebaHuii paBHA:
1) 45°; 2) 30°%; 3) 60°; 4) 90°.
3aganue 5
CxianpIBalOTCsl JBa TapMOHUYECKUX KOJIEOAaHMs] OJHOTO HANpaBJICHUS C OJMHAKOBBIMU
4acTOTaMH ¥ paBHBIMH ammumrygamu  Ao. Ilpum pasmocrn ¢da3 A@ =T ammmrysa

Pe3yIbTUPYIOLIETro KojeOaHus paBHa. ..

1) 0: 2) Ao"/2; 3) Ao/3; 4) 2A0.
3aganue 6

[Ipn uHTEepdepeHnr KOTepeHTHBIX Jyyeill ¢ JuimHOW BoiHBI 400 HM MakCHUMyM BTOPOTO
MOPsIJIKa BO3HUKAET MPHU PA3HOCTH X0/ ...
1) 400 uMm; 2) 200 uMm; 3) 800 umM; 5) 100 uMm.
3ananue 7

W3 mnpuBeAeHHBIX YTBEP)KICHHUM, KacaloUUXCsS CIIOXKEHHS BOJH, BEPHBIM SIBISIETCA
clleyIoliee yTBEepKIeHuE:
1) cymmapHasi HHTEHCUBHOCTD MPU UHTEP(EPEHIINH ABYX KOT€PEHTHBIX BOJIH 3aBUCHUT OT Pa3HOCTH
(a3 uaTEpPEePUPYIOMINX BOJH;
2) mnpu uHTeppEepeHIUU KOTEPEHTHBIX BOJIH OJWHAKOBOM HWHTEHCHUBHOCTH CyMMapHas
MHTEHCUBHOCTh PaBHA YUE€TBEPEHHOW MHTEHCUBHOCTHU Ka)J0H BOJIHBI,
3) mpu CIOKEHUH KOTEPEHTHBIX BOJH CyMMapHas MHTEHCHUBHOCTbh paBHA CyMME MHTEHCHBHOCTEH
CKJIa/IbIBA€MBIX BOJIH.
3ananmue 8

KorepeHnTHbie BOJHBI ¢ HaYaJIbHBIMH (Da3aMH @1 U (2 U Pa3HOCTHIO X0Ja A MPHU HaJIO0KEHUH
MaKCHMAJIbHO OCJTa0JISIOTCs TIpH BbinosHeHnH yenous (K =0, 1, 2)...
1) A=N4; 2) o1 — @2 = 2km; 3) A =kh=2kN2; 4) A= (2k+1)N2.
3aganue 9

Jlyisg Touku A onTHYecKasi pa3HOCTb X0J1a JIy4eil OT ABYX KOT€pEHTHBIX UCTOYHHKOB S1 U S
paBHa 1,2 MxM. Eciin juyinHa BoJiHbl B Bakyyme 600 HM, TO B TOuke A
OyneT HaOIoAaThCH. . .

1) makcumym wuHTepdepeHIMN, TaK KaKk pa3HOCTh XOJa paBHA o--—-"" B - A
YEeTHOMY YHUCITY MTOJYBOJIH; S -7
2) MUHUMYM UHTeppepeHIuH, TaK KaK pPa3HOCTh XOJia paBHA o

HEYETHOMY YHCIy MOJTYBOJIH;

3) mMuHUMYM wuHTep(depeHIHH, TaKk Kak pa3HOCTh XOJa paBHa

YETHOMY YHUCITY MTOJTYBOJIH;

4) MakcuMyM UHTep(hepeHIINH, TaK KaK pa3HOCTh X0Jla paBHA HEYETHOMY YHCITY MTOTYBOJIH.
[lepeyenb BOIPOCOB K 3K3aMEHY

Bce Temsl Kypca, COACPKATCA B omierax.

Oo0pa3en 3K3aMeHALIMOHHOT0 OnJIeTa
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3K3AMEHAIIMOHHBIN BUJIET Ne 1

Jucuunumnaa Kosebanus u Boansl. Ontuka  b1.65.13.4

Hanpasaenue noarorosku 03.03.02dPu3uka

1. Bomnpoc mnis nposepku ypoBHs oOyueHHoctu 3HATD
VYpaBHeHus Makcsesuia. Bosinbl B Bakyyme. BonHoBoe ypaBHeHue. 111ockne MOHOXpOMaTHYECKHE
BOJIHBI (CKQJISPHBIE U BEKTOPHBIE).

2. Bompoc ast mpoBepku ypoBHs o0ydenHoctHd YMETD*
CBoiicTBa IJIOCKUX BOJIH: MIONIEPEUHOCTD, CBA3b MEXKAY KOMIIOHEHTaMH, noJisipusanus. [Ipeacrapnenue
IJI0CKOM BOJIHBI B KOMILIEKCHOM popme. Chepuueckue BoiaHbl. CTosiune
1100 121 PRSP RTPPPRR

3. 3amaua ans nmpoBepku ypoBHs o0ydenHoctd BIIAJIETH*
Ha pucynke nokazana cxema uHTepdepoMerpa JUisi U3MEPEHUs MToKa3aTelel MpeaoMIIeHUs
MIPO3payHbIX BEILIECTB.
3neck S — y3Kas Imenb, ocBenaeMasl MoHoxpomarudeckuM ceetom A =589 um, 1 u 2 — i1Be
OJIMHAKOBBIE TPYOKH ¢ Bo3ayxoM, jiuHa kaxmoli  u3  xotopeix | =10,0 cm, D — nuagparma c

neymst mensiMu. Kora Bo3ayx B TpyOke 1 3aMeHMIM aMMHUaKoOM, TO HHTep(hepeHIIMOHHAs KapTHHA
Ha ’kpaHe O cmectmiach BBepx Ha N =17 monoc. [Toka3zarens mpenoMiieHns Bo3ayxa
N =1,000277 . Onpenenuts mokasarens IPeTOMICHHS aMMHAKa.

[Temarornueckuii pabOTHHK B.B. Uymak
(moamnuce)
3aBeyromuii kKadeapoi A.A. T'aBpuitiox
(moamnuce)
<« » 2021 .

Kpurepun oueHku:
MaxkcumaibHblii 0as1 - 40 6a/10B
OTtBet Ha Bonpoc 1 - 10 6a/10B
OTtBet Ha Bonpoc 2 - 10 6a/10B
OTtser Ha Bonpoc 3 - 20 0a/10B

Pa3paborunkmu:

IZP/// JIOLICHT Uymaxk B.B.
(moamuck)

[IporpamMma paccMoTpeHa Ha 3aceaHuu Kadeapsl 001Iel 1 SKCIIepUMEHTATLHON (PU3UKU
ITporoxon Ne 1 ot 31 08.2021 1.

3aB. Kadenpoii 4 IaBpumrok A.A.
(@HUO, noonucw)

Hacmoswas npoepamma, He modcem dbimb 60cnpouszeedena Hu 8 Kakou gpopme 6e3
npeosapumenbHo20 NUCbMEHHO20 pa3peuleHus Kagheopvl-pa3spadbomuuxa npocpammul.
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