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1. Ilesin 1 3aaum Kypca

Jucouninaa «Kosmebanusa u BosHbI. ONTHKA» SIB/ISIETCS pasziesioM Kypca obiield ¢pusu-
KU, U SIBJISIETCS OJJHOM M3 OCHOBHBLIX B 00Ieli crcTeMe COBpeMeHHOM MOArOTOBKM OakanaBpOB I10
HarpasieHuto 03.03.02 Pusrka. JJMCcHMIIIMHA U3yUyaeTcsl HA BTOPOM Kypce U ee IJIaBHOM Ie/IbI0
SIBJISIeTCs1 co3/laHue (pyHaMeHTaIbHOM 0a3bl 3HaHUM O MPUPO/Ie ONTHUeCKOr0 W3TyUYeHHs U ero B3a-
WUMO/JIEMCTBUU C BEIeCTBOM, HA OCHOBE KOTOPOU B /la/IbHENIIIEM MO>KHO pa3BUBaTh Oosiee yriy0-
JIEHHOE U JleTa/IM3MPOBaHHOe U3y4yeHue JaHHOrOo paszesa (PU3MKU B paMKax L{MK/a KypCcOB I10 Teo-
peTHuUecKoi (pu3MKe U Crielianari3upoBaHHbIX KYPCOB.

B cB43M € 3TUM (OpMUPYIOTCS OCHOBHBIE 33/lauM Kypca.

IlepBas 13 HUX 3aK/II04aeTCs B MUPOBO33pEHYECKOM M MeTOZ0/I0rMUeCKON Harpas/ieHHO-
ctu Kypca. Heobxoaumo chopMupoBaTh y CTy/IeHTOB e/JUHYI0, CTPOMHYIO, JIOTUUeCKH HerpOTHUBO-
peunByIO (pU3MUECKYI0 KapTUHY NPHUPOAbI ONTHUeCKUX siBleHUH. Co3JjaHre TakKoW KapTUHbI IIPOUC-
XOJUT TI03TAIHO, MyTeM 0000IeHusT SKCIIepUMeHTaIbHbIX JaHHBIX U Ha UX OCHOBE MPOW3BOAUTCS
TIOCTpOeHHe Mo/esield Hab/mojaeMbIX SIBJIEHHH, CO CTPOTMM 000CHOBaHWEM MPHUOIKeHUHA U PaMOK,
B KOTOPBIX 3TU MO/Ie/IN JIeHCTBYIOT.

Bo - BTOpPBIX, B PAMKax €/IMHOTO T0/[X0/la He0OXOJMMO PacCMOTPeTh OCHOBHBIE SIB/IEHHS
OITUKH, BbIBECTU OCHOBHBIE 3aKOHbI U IOJIyUWUTh UX BbIpa)KeHHe B BHJle MaTeMaTUUYeCKUX ypaBHe-
HUi. [Ipy 5TOM Hesb3sl OrpaHUUYMBATECS UMCTO MOHATHMHBIMU TIOHATHSIMU, 8 He0OX0/IMMO Hay4WTh
CTY/IeHTOB KOJIMYeCTBEHHO pelllaTh KOHKPeTHbIE 3a/laui B PAMKAaX MPUHSATHIX TPUOJIHKEeHHM.

B Tperbux, He0OXOJMMO HAyUUTh CTYAEHTOB OCHOBaM TIOCTAaHOBKH U TIPOBeZieHUs (u3nde-
CKOr'0 3KCIepuMeHTa 10 ONTHUKe C MOC/eYIOLMM aHaln30M U OLIeHKOM IT0/yUYeHHbIX pe3y/IbTaToB.

2. Mecto paucnunivibl B crpykrype OITOII

Kypc "Konebanuss u BomHbl. OnTHKa" sIBAsieTCS OJHUM M3 OCHOBHBIX B COBpeMeHHOU
TIOJITOTOBKe Oaka/iaBpOB TI0 Harpap/ieHuo "®u3mka",

Kypc 6a3upyercst Ha C/IeAyHOIUX AUCIUIUIHHAX
OJIeKTPUYECTBO U MarHeTusM.
MaremaThuecKuil aHaIus.
Teoperuueckass MexaHUKa.
BekTOpHBIl ¥ TEH30PHBIN aHa/In3.
. Teopust BepOSITHOCTEH.

Kypc "Konebanus 1 BoHbl. OnTHKA" CBA3AH C KYPCOM 3/1€eKTPOJMHAMUKH.

Kypc siB/1sieTcs1 0CHOBOI /IS Ja/IbHeHIIero u3yueHus C/1eyHIUX KypCcoB: 3/1eKTpO/u-
HaMMKa, aTOMHasl U sifiepHast (pr3MKa, TepMOJMHAMUKa M CTaTUCTUYeCcKas (pr3MKa, KBAHTOBas Mexa-
HUKa

kW

CrnenkypcoB: OCHOBBI KpUCTA/JIOQU3UKH, ATOMHAasi U MOJIEKYJIIpPHasi CIIEKTPOCKOIIHS,
JlazepHas ¢u3uKa, Jla3epHasi CIIeKTPOCKOIHsI, MeTo sl 00pabOTKM CUTHA/IOB M U300paykeHuH, [Iu-
(pakKI[MOHHbIE METOABI UCC/IeIOBAHUS BEIL|eCTBa, MeTOobl UCC/Ie0BaHUS (DU3UKKU KOH/IEHCHPOBaH-
HOT'O COCTOSIHUSI

3. TpedoBaHus K pe3y/IbTaTaM 0CBOEHHS AUCIUIUINHBI

I[Mpouecc W3yueHUsi AUCLMIUIMHBI HarpaBieH Ha (OpMHUpOBaHME CJieAyHOLUX 00L[ernpogeccro-

HanbHBIX (OI1K) u npodeccruonanbhbix (ITK) KoMIieTeHIHA:

® CnoCoOHOCTBIO UCIO/IB30BaTh Oa30Bbie TeOPeTHUECKHe 3HAaHUsI (PyH/IaMeHTaTbHBIX pa3zieioB
o0111ei ¥ TeopeTHUeCKOH (hU3UKH [/ pereHus rpodeccroHanbHbIX 3aau (OITK-3);

®  CrOCOOHOCTb TIPOBOJMTH HayUHbIE UCC/IeZ0BaHUS B U30paHHOM 00/1aCTH 3KCIIEPUMEHTATBHBIX
1 (WIH) TeopeTHueckux (pU3NueCcKUx UCC/IeZIl0BaHM C TIOMOIIBI0 COBPEMEeHHOM pUOOopHOi Oa-
3b1 (B TOM UHCJIE CJIOKHOTO (hU3UUECKOTO 000PyZ0BaHUs) U MH(DOPMAI[MOHHBIX TEXHOJIOTHH C
yUeTOM OTeueCTBEHHOTr0 U 3apybeskHoro ormbita (TTK-2).



B pesysbraTe usyueHus: AUCLUAIIIMHBI CTYLEHT [JOJDKeH:

3HaMb: OCHOBHbIE TIOHATHSI, 3aKOHbI U MO/Ie/T! ONTUYECKUX SIBJIEHUM.
YyMemb: TIOHUMAaTb, M3/1araTb U KPUTUYECKH aHaIM3MpOBaTh 06a30Byto ob1edr3ndeckyo nHpopma-
L[1I0; T10/Ib30BaThCs OCHOBHBIMU MOHATUSIMU U MOZE/SIMU (DU3HKU.

gnademn: MeTojaMi 00pabOTKY M aHa/M3a SKCTIePUMEeHTaTbHOW M TeOPeTHUeCcKol (pr3ndecKon
vH(popMaLu.

4. O6beM auCHMIUITMHBI (MOAYJIA) ¥ BUABI y4e0HOU padoThI (pa3pensercs mo ¢gopmam odyue-

HMS)
Bup yueOHO# padoThI Bcero ua- CemecTpsI
COB / 3a- 4
YeTHBIX
e JHHULY
AypauTopHbIe 3aHATHS (BCero) 100/2,78 | 100/2,78
B Tom uucne: - - -
Jlekuyu 60/1,67 60/1,67 | - - -
[Tpaktrueckue 3aHsTHs (I13) 40/1,11 40/1,11 - - -

CemuHapsi (C)

Jlaboparopusie paboTs (JIP) - - - - -

KCP - -

CamocrosiTesibHasA padora (Bcero) 8/0,22 8/0,22

B ToM uucrie: - - - - -

KypcoBoii mpoekT (paboTa)

PacueTHO-Tpadrueckrie pabOTEI

Pedepar (ripy Hanuuum)

Jpyeue 8uobl camocmosimenbHoli pabomal

BbImosTHeHWe [JOMAIIIHUX ITPOBEPOUHBIX paboT 8/0,22 8/0,22
Bu nmpome)xyTouyHOM aTTecTal[uu (3K3aMeH) 36/1 36/1
OO6111ast TPYA0EMKOCTh Yyackl 144 144
3aueTHble eJUHULIBI | 4 4
KonTakTHasi padora (Bcero) 100/2,78 | 100/2,78

5. CopepxaHue JUCHUIIMHBI
5.1. Copep:xaHue pa3fie/ioB U TeM JUCLUTNIMHBI

L. BBEJIEHUVE OcHOBHBIe 3Tarbl Pa3BUTHS ONTUKU
Tema 1. OCHOBBI QJIEKTPOMATHUTHOW TEOPUN CBETA.
JIuHeliHbIe Ko/le0aTe/IbHbIe CHCTeMbl. [lapaMeTprueckrie 1 HelMHelHbIe KomebaTerbHble
cucTtembl. BosiHOBBIe nporjeccel. KuHeMaTyika BOJIH. YTIpyrue BO/IHbI. O/1eKTPOMarHUTHbIe BOJIHBI.




YpaBuenusa Makcsesia. Boinbel B Bakyyme. BosiHOBoe ypaBHeHue. [Iockue MOHOXpomaThye-
CKHe BOJIHBI (CKalspHble U BeKTOpPHbIe). CBOKCTBA MJIOCKUX BOJIH: MIONE€PEUHOCTb, CBSI3b MEXAY
KOMIIOHeHTaMH, nosspusauys. I1pescraBieHre Mi0CKoi BOHBI B KOMILIEKCHOM ¢opme. Coe-
puyeckye BOJIHbI. CTOsUMe BOJHBI.

IToTOK 3Hepruu B IUIOCKO#N BOJIHe. 3aKOHbI COXpaHeHMs [Jis CBETOBBbIX BOJH. VIHTEHCMBHOCTb
TJIOCKOM FapMOHMUECKOM BO/THBI. ['ayccoBbl yuku. D¢ ¢deKTrBHasE UHTEHCUBHOCTb. [110THOCTB
IIOTOKAa MMITyJIbCa 3JIeKTPOMarHUTHOM BOJIHBL. [laBieHye cBeTa.

MopayvpoBaHHble BOIHBI. CrieKTpajbHble pas3/iokeHus B onTUKe. CrieKTpasibHble aMIUIMTY/bI.
@ypbe-aHanu3 U Pypre-cuHTe3 B onTuKe. KomriekcHas 3anuch uHTerpana ®@ypoe. CrieKTpbl
MO/ly/IMPOBAHHBIX BOJIH, WMIY/bCHBIX [10C/Ie[0BATe/IbHOCTEN U ye[WHEHHBbIX WMIY/IbCOB.
CriekTpasbHasi IVIOTHOCTb MOIIHOCTU. COOTHOLLIEHVe MeXXAY [JIUTETbHOCTBIO UMITYJIbCa U IU-
PUHOM CrieKTpa.

Tema 2. NU3JTYUYEHWE CBETOBBIX BOJIH.

1. Knaccnueckue Mojenu U3iydeHus paspsmKeHHBIX cpef. V3nyuyeHue OoCLIAIIATOpa. YpaBHe-
HUsl MakcBessia B IIPUCYTCTBUM MCTOUHUKOB. M3nyuyeHue ocuuuiATopa, Mozesb ToMIICOHa.
MolHOCTh M3/IyueHUs: oCLIIATOpa. [uarpamma HaripaBieHHOCTH. Kiaccuueckuid oCcLysuis-
TOp, KaK MOZie/Tb ONTUYeCKUX KoJsiebaHuil aToMa WK MOJIeKY/Ibl.

2. W3nyuenmue ancamouisa ocomyuisaTopoB (AQ). KorepeHTHbIe M HEKOTepeHTHbIE ICTOYHHKH CBe-
Ta. [lonsgpusaumsa usnyuenust AO. Cnektp usnyuenuss AO. [lonnepoBCKUM KOHTYD JIMHUM W3-
nyudenusi. BsaumoperictBue AO €O CBeTOBBIM IO/eM. 3aKOH IIOIVIOLeHMsl CBeTa byrepa.
EcrecTBeHHas LIMpUHA JIMHUU U3/1yueHus. V3nyueHue aHCcaM0/isi CTaTUCTUUECKU He3aBUCUMBIX
OCLI/IAITOPOB. Y JapHoe (CTOJIKHOBUTEeNIbHOE) U ZOIJIePOBCKOE YIIMPEHHe CIeKTPaJbHOU JIW-
HuM. [ToHsiTHE 06 OJHOPOJHOM U HEOJHOPOJHOM YIIMPEeHHUH.

3. Du3MKa TeII0BOro wu3jaydenus. PaBHOBecHoe TeruioBoe usiydyeHue. lcrmyckarenbHas U
norsionlaresnbHas criocobHocTb. 3akoHbl Kupxroda. 3akonel Credana-bosbiimana, BuHa.
@opmyibl Penes-Ibxunca. Beegenue IlnaHKoM IpezcTaBieHUss O KBaHTe 3Hepruv. DOTOHBL
@®opwmya [1nanka. BeiBo/ 3aKOHOB TeIJ1I0BOro M3/yueHust U3 ¢popMyibl [1naHka.

4. OCHOBHBIe TIpe/iCTaB/IeHHs1 0 KBAHTOBOHW TeOpPUM W3/YYeHHsl CBeTa aTroMaMH U MOJIeKY-
Jamu. Mogzienb 1ByXypoBHeBOM cucTeMbl. CIIOHTaHHOE U BbIHYKJIEHHOEe U3/1yYeHre B KBaHTO-
BbIX cucTeMax. BwiBozj Qopmysnbl [TnaHka 1nmo JWHIUTENHY, CBf3b MeXAY KO3(pQULMeHTaMu
OnHIuTelHa. B3anMojielicTBUe TJIOCKOM BOJIHBI C aHcambjieM KBaHTOBBIX OCLIA/ISITOPOB.
Kosdduiment nornoujenus. ViHBepcHasi Hace/eHHOCTb SHEpPreTUUecKruX ypOBHeH. YcuieHue
CBeTa U reHepauys cpera. Jlasepbl. Yc/ioBUsi caMoBO30y»k/eHusl jla3epoB. CHeKTp HU3/TydYeHUs
na3epos. I[IpoponbHbBIe 1 TIoTIepeuHble MOpI. ['eii-HeOHOBBIN U pyOHHOBBIH J1a3ephl.

Tema 3. UHTEPOEPEHIINA CBETA.

1. VHTepdepeHMA MOHOXpOMaTHUecKOro csera. OnThueckas pasHOCTb xopa. ITopsimok uH-
TepgepeHyuu. [llupyuHa uvHTepdepeHLMOHHOM Mon0ckl. Knaccuueckre uHTep(epeHLIMOHHbIE
cxeMmbl: onbIT FOHra, 6usepkana ®penessi, buripusma Ppenesnsi, 6umin3a buite.

2. WnTepdepeHnyis HeMOHOXpPOMATHUYeCKOro cBeTa. BpemMeHHass KOrepeHTHOCTb. 3aKOH WH-
TepepeHL[M Ha BpeMeHHOM si3blke. PYHKIIMS Koppe/siyy. KoMiuiekcHasi cTeneHb KOrepeHT-
HOCTU. BuHOCTh MHTep(epeHIIMOHHOW KapTHHBI.

3. HuTepdepeHiiusi HEMOHOXPOMATHUECKOI'0 CBeTa. 3aKOH HMHTep(epeHMH Ha CIeKTpaJbHOM
s3blke. CBSI3b MeXAy WMHTep(epeHLIMOHHOW KapTHHOW U CIIeKTPOM MCTOYHMKA. Bpems kore-
DEHTHOCTH, JJIMHA KOrepeHTHOCTU. CBsA3b MeXy BpeMeHeM KOIepeHTHOCTH U LIMPHUHOM CIIeK-
Tpa. MakcrManbHbIM MOPSZOK CIIeKTpa.

4. WNurtepdepeHiusi cBeTa OT NPOTSDKEHHBIX HMCTOYHUKOB. IIpocTpaHCTBeHHas KOrepeHT-
HOCTb. PyHKLMS MPOCTPAHCTBEHHO-BPEMEHHOM KOppessiluu. BivsHue pasMepoB HMCTOUYHMKA
Ha BUJHOCTb HHTep(epeHI[MIOHHON KapTHHbI. Paguyc KorepeHTHOCTH, 06beM KOreDeHTHOCTH.




~

NuTepdepeniiusas B TOHKHX IJIeHKaX. lIBeta TOHKMX rleHOK. Ilosockl paBHOM TOJIIMHBEI U
paBHOrO Hak/oHa. JIokanu3auys HHTep(epeHLMOHHOM KapTHHBI.

MHoronyueBass uHTepdepenius. Popmyna Oiipu. MuTtepdepomerp Pabpu-Ilepo. MHoro-
CJ/IOMHbIe AU3/IEKTPUUECKHEe TIOKPBITUSI U UX IPUMEHEHHe.

VHTepdepoMeTpsl U MX NIPUMEHEeHHe.

[NuHamuueckrie nHTep(depeHIIMOHHbIE KAPTHUHBI.

Tema 4. JUPPAKIINA CBETA.

SiBnenue gudpakuuu. [Ipunuun ItoiireHca-®Ppenensi 3oHbl PpeHesnsi, rpaduUuecKuii MeTOz
C/I0KeHUst aMIUTyZ. Jdudpakius Ha KPYTJbIX OTBePCTUSX, IKpaHax. 30HHas IMacTUHKa. [Ju-
(pakius Ha Kparo 5KpaHa, 30HkI Lllycrepa, civpans KopHio. PacipocTpaneHre orpaHu4eHHOT0
nyuka cBeta. ['paHuLibl npumeHeHus audpakuyy @penesns u @payHrodepa.

INonsaTue o Teopun audpakiuu Kupxroda. [Ipubmokenue ®penenst u npubsmkeHre Pdpa-
yHrodepa. udpaxiys B fanbHel 30He - gudpakuys PpayHrodepa. [IpocTpaHCTBEHHO-MOZY -
JIMpOBaHHas BOJIHA, CIEKTP MPOCTPAHCTBEHHBIX YAaCTOT, pas3/oyKeHHe Iyyka M0 IIJIOCKUM BOJI-
HaM, yT/I0BOM crieKTp. Judpakiiysa cBeTa Ha JBYMeDHbBIX 00beKTax, (pu3nka Audpakiyy Ha Iie-
/M, Judpakus MI0CKOW BOJIHBI Ha NPAMOYT0JIbHOM OTBepCTUH. Jrdpakius ["ayccoBa myuka.

HNudpakuust @payHrodepa Ha Kpyryon ameprype. Paspermnarommasi cCriocOOHOCTb ONTHUECKHX
niprbopoB

Judpakuusa cBera Ha NePUOJHYECKHX CTPYKTypax. [Iudpakius Ha CHHYCOWJanbHOMN
pewietke. JIudpakiys cBeTa Ha TUIOCKOM aMIUIMTYJHOW pelieTke. [udpakius Ha JBYX- U
TpPeXMepHbIX [1epUoINYeCcKUX CTPYKTypax. @opmyiisl Jlays, 3akoH Bynbga-bparra.
Judpaknysa ¥ cuneKTpanabHbIN aHanau3. CrieKTpaibHbIi aHanu3 B onTHKe. CeKTPOCKOMNUS C
MIPOCTPAHCTBEHHBIM DPa3/io’KeHUeM CIeKTpoB. [Ipu3MeHHble, AUQpaKLMOHHble WU HHTepde-
PEHLIMOHHbIE CIIeKTpajbHble TTPUOOPHI M UX OCHOBHbIE XapaKTePUCTUKU: arrapaTHasi GyHKLHS,
yTJIOBast ¥ JIMHeHHas AVCTIepPCHsi, pa3pelaroriasi CriocCOOHOCTb, 006/1aCThb JUCTIePCUH
Judpakuusa BOJHOBBIX NY4YKOB. [IudpakijoHHass Teopus (OPMHPOBAHHUS HU300parkeHUil.
Ponb audpaxuyu B ipubopax (GopMHUPYIOIIMX M300pa)keHHe: JHH3e, TeecKore, MUKPOCKOITe.
@OyHKIMS TPOITyCKaHUsl JIMH3bI, CBOWCTBO JIMH3bI BBIMOJHATE TMpeobpa3oBanue Pypre. IIpo-
CTpaHCTBeHHas (puabTpaLysl..

Oo0patHas 3ajaya Teopuu audpakuuu. ['osorpadus. YpaBHeHMe rosiorpamMmsl, orepaTop ['a-
6opa. CroticTBa rosorpamm. ["osiorpadripoBaHyie 1Mo MeTOy BCTPEUHBIX My4yKoB. [IpumMeHeHue
ronorpagduu.

Tema 5. [IOJIAPU3AIINA CBETA. JIvHelHO-, UUPKY/ISIPHO- U 3JIJTMOTUUECKH- TO/ISIPU30BAHHBIN
cBeT. MaTtemaTuyeckoe OIMCaHWe COCTOSsHUSA Mojspusauuy. [lonsgpusanus eCTeCTBEHHOIO CBeTa.
OrnTruyeckye siBIeHUs Ha TpaHuLie paszesa U30TPOITHbIX AU3/1eKTPUKOB. Popmyiiel penens. Iloss-
pU3aLys OTPayKeHHOW U NPeJIOMJIEHHOW BOJIH. ¥YT0/1 bprocTepa. fIBjieHue 1oIHOro BHYTpEHHero OT-
pakeHUs1 CBeTa Y ero puMeHeHue.

Tema 6. BSAMMOJIEVICTBUE M3JIYYEHUA C BEIIIECTBOM, PACITIPOCTPAHEHUE CBE-
TA B CPEJAX

1. ,EI/ICHEQCI/IH CBeTd. Pacnpocrpaﬂelme CBE€Td B U30TPONHLIX JIMHEeHHbIX cpeaax.

PacripocTpaHeHre TJI0CKMX MOHOXPOMAaTHUeCKUX BOJIH B M30TPOMHBIX cpefax. Kinaccuueckas

3/IeKTPOHHasi Teopus Aucrepcuu. ucnepcusi pa3oBoil CKOPOCTU U KO3(duliMeHTa morJolie-
HUsl. AHOMasbHasi U HOpMasibHas Jucrepcusi. PacmpocTpaHeHue CBeTa B KOHZEHCUPOBAHHOM
cpeze, dopmyna Jlopenia. Ontuueckue coiictea cpef B K, BuanMoii u Y® obsacTsx ceeta.

PacripocTpaHeHre HEMOHOXPOMAaTHUECKHMX BOJH B JIUCIIeprupytoiield cpesie. ['pymnmoBasi CKOpoCcTh

pacripocTpaHeHus naketa. PasoBast ¥ rpymnroBasi CKOpOCTH, UX cooTHoIeHue (Popmysa Penes)



OCHOBBI ONTUKU MeTaaioB. OcoOeHHOCTH pacrpoCTpaHeHHsI CBeTa B MeTasnax. Kpuruueckas ya-
crota. OTpakeHHe CBeTa MOBEPXHOCTbIO MeTasia. PaccesgHue cBeTa B MeJKOAWCIEDPCHBIX U
MYTHBIX Cpe/iax.

2. OnTvKa aHU30TPONHBIX Cpej.
Mopenb aHU30TPOITHOM Cpefibl, TeH30pHasl Au3J/ieKTpUuecKasi BOCITIPUMMYMBOCTh, Te€H30pHasi /Iu-

3/1eKTprUYecKasi POHML[aeMOCTb. ['/1aBHasi KpucTa/yinyeckasi CUCTeMa KOOPJUHAT, ONTHYecKast
WH/IMKaTpUcca.

PacnipocTpaHeHHe MJI0CKUX MOHOXPOMaTHYeCKUX BOJIH B aHU30TPOITHOM cpefie. Y paBHeHHe BOJTHO-
BbIX HopMarneii ®penens. JlyueBast ckopocTb. OfIHOOCHBIe KpucTanbl. [IpenomeHue cBeta Ha
rpanuiie Kpucrania. [TocrpoeHue I'tolireHca /st aHU30TPOIIHBIX Cpe.

A A
[Tpoxoxk/ieHre CcBeTa uepe3 KpUCTa/yInueCcKue MIaCTUHKY (ielCTBUe TINIaCTUHOK (,/4, (/2). IHepde-
-0

PEHLUs TTO/IIPU30BaHHbIX JTyuel, MIaCTUHKA MeXAY ABYMS MOJISIPOUIAMHU.

WHaynypoBaHHas aHU30TPONMS ONTUYECKUX CBOMCTB 3 ekTrl [Tokkenbca, Keppa,  ®apages.
3. HenuHenHas onTHKa. ONTHKA CUIbHBIX CBETOBLIX M0JIEH.

Mogenb aHrapMOHUUeCKOro ocuusgaropa. HenvueliHasi mosisipusanusi. ONTHYecKoe JeTeKTUpOBa-
Hue. ['eHepaliys BTOPOW TrapMOHUKH. Y CJIOBHE POCTPAHCTBEHHOTO CUHXPOHK3Ma.

Ciio’)keHHe U BblUMTaHUe 4aCTOT. 3aBUCUMOCTb T10Ka3areJisl [Ipe/iOMJIeHHsI OT UHTEHCUBHOCTH CBeTa.
CamodokycrpoBka U /1ehoKyCUpOBKa CBeTa.

Tema 7. OcHOBBI reoMeTprueckol onTUKM. [IpuHiun ®epma. 3aKOHBI OTpa)keHUsI U Tpe-
JIOMJIeHUs1 CBeTa Ha rpaHuLie pasfena AByx cpef. IIpenomieHne cBeta Ha chepuyeckoil TpaHHULie.
VuBapuaHT A66e. LleHTprpoBaHHast ONITHYeCKasi CUCTeMa.

Tema 8. OcHoBbl (oTomerpru. OCHOBHBIE (OTOMETPUYECKHE BEJTUUMHBI, CIOCOOBI MX
y3MepeHus. EqUHULIBI 13MepeHus (S3HepreTUuecKre U CBETOBLIE).

5.2 Pa3jesibl JUCHUIUTHHBI U MEXANCIUIIMHAPHbBIE CBA3HU C 00ecreunBaeMbIMH (MOCIeAY-
OIUMH) JUCIATUTHHAMHA

Ne | HaumeHoBaHMe obecrte- Ne Ne Tem JaHHOM JUCLIATITUHBI, HEOOXOAUMBIX /IS U3yUeHUsT
I/T1 | YABaeMbIX [JAUCLIUILUIMH obecrieurBaeMbIX AUCIUIUIMH (BITUCHIBAIOTCS pa3pabOTUMKOM)
1. c) MeKTPOANHAMUKA Tema 1 Tema?2 | Tema | Tema | Tema | Tema
3 4 5 6
2. | AtomHas u sifepHas ¢u3vka | Tema 2
3. | TepmoguHaAMHKa U CTaTH- Tema 2
cTuueckas usmka
4. | KBaHTOBasi MexaHHKa Tema 2

5. | Metoab! uccnenoBanust ¢pu- | Tema2 | Tema3 | Tema | Tema | Tema Tema | Tema

3UKH KOHAE€HCHUPOBAHHOI'O 4 5 6 7 8
COCTOSIHUA
8. | JIa3epHasi ClIEKTPOCKOMHS Tema Tema?2 | Tema | Tema | Tema | Tema
1 3 4 5 6
9. | AToMHasi U MOJIeKy/IsIpHast Tema Tema 2 | Tema | Tema | Tema | Tema Tema | Tema
CIIEKTPOCKOIHS 1 3 4 5 6 7 8
10. | JlazepHasi (hu3mKa Tema Tema?2 | Tema | Tema | Tema | Tema
1 3 4 5 6
11. | AudpakijioHHbIe METO/bI Tema2 | Teva3 | Tema | Tema
HCC/IeJOBaHMs BeleCTBa 4 6
11 MeTo/ibI 06pa60TKI/I Temal | Tema2 | Tema | Tema
3 4

CUTHAJIOB U N300paykeHH

12 | OcHoBbl Kpuctauiopusuku | Tema4 | Tema 6




5.3 Pa3jies1bl 1 TeMbl JUCIUILUIHH M BU/IbI 3aHATHH

CamocTrosiTens-
Bupl noaroToBku
Hast paboTa
Camoc
Ne | HaumeHoBaHue Tem Bcero Ipak- | T. pa-
THYe- 6oTa
JIEKL[AU KCP
CKHe CTy-
3aHATUS | JieH-
TOB
BBepenue. OCHOBHBIE 3Tanbl pa3sBH- 9 9
THSl ONITUKHU
I OCHOBBI 3/1IeKTPOMarHUTHON TeopuH 1 6 4 1
cBeTa
JIuHeliHbIe KoJie0aTe/IbHbIe CH-
crembl. [lapameTprueckue U HeJlMHeM-
1. HbIe KoJsiebaTesibHbIe CUCTeMBI. BostHO- 2 2
Bble TIpoliecchl. KuHeMaTuika BOJH.
Yripyrue BOJIHBL.
7. YpaBHenuss Makcesisia. BosiHbl B Ba- 4 2 2
KyyMe.
3. CnekTpasibHble pa3/i0KeHUs B OITHKE. 5 2 2 1
I1 MN3nyuenue cBeTOBBIX BOJIH 15 12 2 1
4, V3yiyueHne OCLMIIISITOPA. 2 2
5 N3nyuyenve aHcambisi OCLM/UISITOPOB ’ ?
) (AO)..
6. ®DuU3KKa TEIJIOBOr0 U3TyUeHus. 7 4 2 1
OCHOBBI KBAaHTOBOM TEOpHUH U3/yye-
7. 4 4
Hus. Jlazepsl.
II1. | UuTepdepennus cBera 22 10 10 2
8. Nurepdepenius MOHOXpOMaTHhue- 4 ? 4
CKOTO CBeTa.
9 WNuTepdepeHiiusi HeMOHOXpoMaTHye- 5 ? 2 1
CKOTO CBeTa.
10. NHuTepdepeHiiusi cBeTa OT MPOTSHKEH- 5 ’ 2 1
HBIX NUICTOYHUKOB.
11. WHuTepdepeH1usi B TOHKUX IJIEHKAX. 2 2
12. MHorosiyueBast UHTep(epeHLusl. 2 2
13. WHuTepdepomeTphl U UX IPUMEHEHHE. 2 2
IV. | Iudpakius cBera 28 16 10 2
[Mpunyun Troiirenca-®penens. OcHo-
14. Bbl CKa/lsSIpHON Teopuu Judpakiuu 2 2
Kupxroda.
15. Oudpakius @peHens. 4 2 2
16. Hudpakims PpayHrodepa. 6 4 2
17 Oudpakiusi cBeTa Ha TMEPUOAUUYECKUX 6 ’ 7 2
CTPYKTYypax.
18. [dudpakiys ¥ crieKTpaibHbIN aHaIu3 4 2 2
19. HOudpakisi BOMHOBBIX IyukoB. Teo- 2 2




pusi pOPMHUPOBAHUS ONITUUECKUX M300-
pa>keHUid..
20 OOpatHasi 3a/1aua Teopur AUGPAKIUH. 4 9 ’
) INonorpadusi.
Ilonsipusanmsa cBera. PopMyJibl
V. ®penens. Ilonsgpusanus oTpaXkeH- 5 2 2 1
HOHU M NpeioM/IEHHOH BOJIH.
B3anMopeiicTBHe U3/Ty4yeHHUs C Bellle-
VI. CTBOM, pacIpocTpaHeHHe CcBeTa B 18 12 6 0
cpegax
VI-1 PacnpocmgaHeHue ceema 6 usompon- 6 4 2 0
HbIX /IUHeUHbIX CPeoax
PacripocTpaHeHre M/IOCKMX MOHOXPO-
21. MAaTU4YeCKUX BOJIH B U30TPOIHBIX Cpe- 2 2
Jiax.
2. Pacripoctpanenue HEMOHOXpOMaTHye- ? 7
CKUX BOJIH B IUCIIePrUPYIOLLEH cpefie.
OcHOBBI ONTUKU MeTaslIoB. PaccesiHue 9 7
23. CBeTa B MEJIKOAMCIIEPCHBIX M MYTHBIX
cpejax.
VI-2 | Onmuka aHu30mponHbix cpeo 8 4 4
24. Mopesib aHU30TPONTHOU CpeJibl. 2 2
PacripoctpaHeHre TJIOCKMX MOHOXPO-
25. MaTMYeCKMX BOJIH B aHWU30TPOMHOU 2 2
cpege.
[TpoxoskaeHue cBeTa uepe3 KpUCTaIIN-
26. YyecKue IIJIaCTUHKU. I/IIjTep(bEPEHL[I/IH 4 4
M0JIIPU30BaHHbIX Jlydyel, IJIaCTUHKA
MeXX/ly IBYMsI IIOJISIPOHAMH.
VI-3. | HeauHeliHasi onmuka 4 4
VII. | OcHOBBI reoOMeTPUYEeCKOH ONTHKH. 5 4 1
VIIL OcHoBHbIe (oTOMeTpHUeCcKHe Besu- 9 9
YHHBI, CIIOCO0BI UX H3MepPeHHsl.
JK3aMeH 36 36
Bcero 144 60 40 8 36
6. IlepeueHb CEMHHAPCKHUX, MPAKTHUYECKHUX 3aHATUH U J1a00paTOpHBIX padoT
Nor/ | Nepasgena u | HavmeHoBaHWe ceMWHApOB, npak- | Tpyzoem- | OueHou- | dopmupy-
n TeMbl JUC- THUECKUX U J1JabopaToOpHbIX paboT KOCTb Hble cpeji- emble
L{ATI/TUHBI (uac.) CTBa KOMITe-
(Monynst) TeHLIUU
1 3 4 5 6
1. [-2 O/1eKTPOMarHUTHbIe BOJIHbI, UX 2 PasHo- (OIIK-3,
OCHOBHbI€ CBOWCTBA, KOMIIJIEKCHAsI YPOBHe- [TK-2))
3aruchb. Bble 33/la-
umn
Y 3a/1aHU
2. I-3 CriekTpbl MOZlY/IMPOBAHHBIX BOH. | 2 PasHo- (OIIK-3,
CrniekTpasibHas IVIOTHOCTh MOLLHO- YPOBHe- [1K-2,)
cti. COOTHOLIEHWe MeXAY AJIU- BbIe 33/la-
TebHOCTBIO MMITYJIbCa U LUIMPUHOM umn




CHeKTpa. Y 3a/1aHUs
3. I1-6 KBaHTOBas ripupo/ia cBeta. 3aKOHbI PasHo- (OIIK-3,
TeIJIOBOI'0 U3/1yUeHUs] YPOBHe- I1K-2,)
Bble 33/1a-
umn
U 3a/laHUs
4. I11-8 WHTepdepeHLiss MOHOXpOMaTHUue- Pa3Ho- (OIIK-3,
CKOro cBeTta. Kiaccuueckure vH- ypOBHe- ITK-2,)
TepdepeHLMOHHbIe CXeMbl Bble 33/la-
un
Vi 3alaHUs
5. I11-8 KomrbtoTepHas npakTuyeckas pa- Otuer o | (TIK-2)
6ota "MHTtepdepeHius" KOMIIbIO-
Krnaccruueckue nHTepdepeHInoH- TepHOM
HbIE CXEMBI pabore
6. I1I-9 WHTepdepeHLMs KBa3UMOHOXpOMa- PasHo- (OIIK-3,
TUYeCKOro cseTa. PyHKILIUA BUIHO- ypOBHe- I1K-2,)
cTU. BpemeHHast KOrepeHTHOCTb. BbIE 33/1a-
CrnieKTpasbHOE ¥ BpeMeHHOe uu
pacCMOTpEeHHe. Y 33JaHUsI
7. I11-10 WHTepdepeHLs OT NPOTSPKEHHBIX PasHo- (OIIK-3,
KBa3sMMOHOXPOMAaTHYeCKUX UCTOU- YpOBHe- [1K-2,)
HUKOB. IHTepdepometp FOHra. Bble 33/la-
[IpocTpaHCTBeHHast KOTepeHT- uu
HOCTb. Y 3a/1aHUA
8. I11-11 WHTepdepeHLVis B TOHKUX I1/IeH- Pa3Ho- (OIIK-3,
Kax. [1oJyiockl paBHOTO HaK/IOHA U YpPOBHe- ITK-2,)
T10JIOChI PABHOM TOJILIMHBI, UX BbIe 33/la-
JIOKa/Iv3aLys. uu
Y 3a/1aHUs
9. IV-15 Wcnosib3oBaHve 30H PpeHens U PasHo- (OIIK-3,
BEKTOPHBIX AXarpaMm [JIs Kaue- ypOBHe- I1K-2,)
CTBEHHOI0 aHa/in3a AU(ppaKLUOH- Bble 33/1a-
HBIX KaPTUH. 30HHAas TUIaCTUHKA. umn
KomrbroTepHas rpakTuyeckast pa- Y 3a/laHUs
6ota "dudpakiys"
10. | IV-16 Oudpakuus Ha 11e/1d, NpsIMOYT0Jib- PazHo- (OIIK-3,
HOM U KPYIJIOM OTBEpPCTHUSAX. ypOBHe- ITK-2,)
HOudpakius @payHrodepa Kak BbIe 3a/]a-
MIPOCTPaHCTBEHHOe MpeoOpa3oBa- uu
Hue ®ypbe. YT/I0BOU CrIeKTp, ero Y 3aJjaHusl
LIpYHA.
Pasperuaromasi CriocOOHOCTD OITH-
YyeCcKuX npubopoB
11. | IV-17 OudpakiMoOHHbIe peIIeTKU. PasHo- (OIIK-3,
YPOBHe- [TK-2,)
BbIe 33/1a-
uu
Y 33/1aHUsI
12. | IV-18 CriekTpasbHble PUOOPBI U UX PasHo- (OIIK-3,
OCHOBHbIE XapaKTepucTuKu u- YpOBHe- [1K-2))
(pakLMOHHbIe OrpaHUYEHHs] Ha Bble 3a/1a-




pa3pelIaLyIo CrIOCOOHOCTD JIMH- umn
3bl, TeJIeCKOIa U MUKPOCKOIIA. Y 3a/laHus
13. IV-19 ["osiorpammel TIJI0CKKUX BOJIH, TO- 2 Pasno- (OIIK-3,
JiorpaMMa TOUKH, CBOMCTBA I'0- YPOBHe- ITK-2,)
JIOTpaMM. Bble 33/1a-
umn
Y 3a/laHUs
K/p «u-
dpakiusi»
14. A% OnTrueckue sIBIEHWS Ha TPaHUL[e 2 Pasno- (OIIK-3,
paszesna U30TPOITHbIX JU3JIeKTPU- YpOBHe- [TK-2,)
KOB. @opmyJibl PpeHess. Yo BbIe 33/1a-
bprocrepa. [ToHOe BHyTpeHHee OT- umn
pakeHHe. Y 3a/laHusl
15.. | VI-2-26. WuTepdepeniys nonasipu3oBaHHOro | 4 Pa3Ho- (OIIK-3,
cBeTa. ITonsipy3aljoHHbIe TIPHUOO- YPOBHe- [TK-2,)
pbl. UeTBepTHBOJIHOBAS U MTOJTYBOJI- BbI€ 3a/]a-
HOBasl M1acTUHKY. [losyuenue u uu
aHa/u3 3/UTANTAYeCKU MOJISIPU30- Y 3a/]aHusl
BAHHOTO CBETA.
16. | VII OCHOBBI TeOMeTpUYeCKOU ONTUKKU. | 4 PasHo- (OIIK-3,
[TpuHuun @epma. 3aKOHBI OTpaxe- ypOBHe- I1K-2,)
HUS U TIPeJIOMJIeHHsI CBeTa Ha rpa- BbI€ 3a/]a-
HULle paszena AByX cpeg. [Ipesom- uu
JleHUe CBeTa Ha cpeprueckoi rpa- Y 3a/laHust
Hute. ViuBapuant A66e. LeHTpuU-
pOBaHHasi ONTUYECKasi CUCTEMa.
17. | VII OcHoBHbIe (pOTOMETPHUYECKHE Be- 2 PasHo- (OIIK-3,
JTMYUHBI, CITIOCOOBI MX U3MEPEHHUS. ypOBHe- I1K-2,)
EvHuLpl u3mepenus (sHepretyye- BbIe 3a/ja-
CKHe Y CBETOBbLIE) uu
Y 3a/1aHU
Bcero 40
6.1. I1;1aH camMoCTOATE/TbHOH PaboThI CTYA€HTOB
Ne pasgena u | HaumeHoBaHue ceMUHapoB, npak- | Tpyzo- Ouenou- | ®opmupy-
Ne i/ TeMBbI JIUC- TUYECKUX U J1abopaTOpHBIX PabOT | eMKOCTh | Hble Cpe[- eMble
m LIATJIAHBI (uac.) CTBa KoMmIie-
(Momynst) TEHLIUU
1 3 4 5 6
I-2 OJIeKTPOMAarHUTHbIE BOJIHbI, UX 2 Pa3Ho- (OIIK-3,
18. OCHOBHbI€ CBOMCTBAa, KOMIL/IEKCHast ypoBHeBble | [1K-2,)
3aIUCh. 3ajaun
Y 3a/laHus
I-3 CriekTpbl MOZY/IMPOBaHHbIX BOJI- 2 Pa3Ho- (OIIK-3,
H.CriekTpasbHas MI0THOCTb MOII]- ypoBHeBble | [1K-2))
19. HOCTU. COOTHOLLIEHUE MeXAY [JIv- 3a/1auu
TebHOCThIO UMITYJIbCa U LLIMPUHOMN Y 33/laHus
CIIeKTpa.
20. I1-6 KsaHTOBas npuposa csera. 3aKOHbI | 2 PasHo- (OITK-3,




TeIIOBOr'0 U3/TyYeHUs ypoBHeBble | [1K-2))
3aziauu
Y 3a[jaHUs
I11-8 NHurepdepeH1ysi MOHOXpOMaTUUe- Pa3Ho- (OIIK-3,
21 ckoro ceeta. Kiiaccuueckue un- ypoBHeBble | [1K-2))
) Tep(epeHLMIOHHbIe CXeMBI 3az,auu
Y 3a[jaHUs
I11-8 KomribtoTepHasi mpakTuyeckas pa- OtueT no (TIK-2)
22 6ota "MHTepdepeHius" KOMIIbIO-
’ Krnaccuueckue nHTepdepeHIoH- TepHOU pa-
HbIE CXEMBI bore
I11-9 NHurepdepeHIusi KBa3UMOHOXpOMa- Pa3Ho- (OIIK-3,
TAYEeCKOro cseta. @yHKLIUA BUHO- ypoBHeBble | [1K-2))
23. cTU. BpemeHHass KOrepeHTHOCTb. 3a7lauu
CrnieKkTpasibHOe ¥ BpeMeHHOe Y 3a[jaHUs
paccMOTpeHkHe.
I11-10 WHTepdepeHLUs OT NPOTSPKEHHBIX Pa3Ho- (OIIK-3,
KBa3sMMOHOXPOMaTHYeCKUX UCTOU- ypoBHeBble | [1K-2,)
24, HUKOB. VIHTepdepomeTp FOHra. 3a7auu
[TpocTpaHCTBeHHAasi KOrepeHT- Y 33/laHus
HOCTb.
1-11 WuTepdepeHIysi B TOHKUX T1/1€H- Pa3Ho- (OIIK-3,
25, Kax. [Iosiocel paBHOIO HaK/I0HA U ypoBHeBble | [1K-2))
T10JI0ChI PaBHOM TOJILIMHEIL, UX 3aziauun
JIOKa/IM3aLys. Y 3a[jaHust
IV-15 Ncnonb3oBanue 30H @peHesns u Pa3no- (OIIK-3,
BEKTOPHBIX JUarpamMM /s Kaue- ypoBHeBble | ITK-2,)
26 CTBEHHOT'0 aHa/u3a Au(pakIoH- 3ajaun
) HbIX KapTUH. 30HHasl IUIaCTUHKaA. Y 33/laHus
KomnbrorepHas npaktuyeckast pa-
6ota "[Indpakims"
IV-16 Oudpakius Ha 111e1u, IpSMOYTOlb- PasHo- (OIIK-3,
HOM U KPYTJIOM OTBEPCTUSIX. ypoBHeBble | [1K-2,)
Iudpakius dpayHrodepa Kak 3ajaun
27 NIPOCTPaHCTBEHHOe MpeobpasoBa- Y 33/laHus
) Hue Pypre. YTI0BOI1 CIIEKTP, ero
IMpHHA.
Paspelnaroriasi ClocOOHOCTh OMTH-
YeCKUX NMPUO0POB
IvV-17 udpakijoHHbIe PeLIeTKH. PasHo- (OIIK-3,
28. ypoBHeBble | [1K-2))
3ajaun
Y 3a/laHusl
IV-18 CriekTpasbHble TPUOOPBI U UX Pa3Ho- (OIIK-3,
OCHOBHbIE XapakTepUCTuku u- ypoBHeBble | [1K-2))
29. (hpakiLMoOHHbIe OrpaHUYeHHUsT Ha 3ajaun
pa3pelIaroLy0 CrIOCOOHOCTh JIMH- Y 33/laHus
3bl, TeJIeCKOIAa ¥ MUKPOCKOIIA.
30. IV-19 ["osiorpammel TI71I0CKKUX BOJIH, T'O- PasHo- (OIIK-3,
JlorpaMMa TOUYKH, CBOMCTBA ro- ypoBHeBble | [1K-2))
JIorpamm. 3az,auu

Y 3a/laHUst




K/p «u-

bpakims»
\Y Orntuyeckue siBlIeHUs Ha IpaHULie 2 Pa3Ho- (OIIK-3,
paszesnia U30TPOITHbIX JU3JIEKTPU- ypoBHeBbie | [1K-2,)
31. KOB. @opmyJibl PpeHens. Yrou 3a/1auu
Bbprocrepa. [TosiHOEe BHYTpeHHee OT- U 3a/1aHus
pakeHue.
A% OCHOBEI OITTUKU MeTa/ioB. Paccesi- | 2 Coobrie- (OIIK-3,
32. HUe CBeTa B MeJIKOJUCIIePCHbIX U HUS I1K-2,)
MYTHBIX Cpefiax.
VI-2-26. VnTepdepeHLiys nosisipu3oBaHHOTO | 4 Pa3Ho- (OIIK-3,
ceeta. [Tonsipu3arioHHbIe PUOO- ypoBHeBble | [1K-2))
33 pbl. UeTBepTLBOJIHOBAS U TTOJTYBOJI- 3a/jaumn
o HOBasl M1aCTUHKU. [Tonyuenuve u Y 33/laHus
aHa/u3 3/UIAIITUYeCKHU 10/I5IpU30-
BAHHOI'O CBeTa.
VII OCHOBbI reOMeTpUYeCcKOr ONTUKU. | 4 Pa3Ho- (OIIK-3,
ITpunun ®@epma. 3aKOHBI OTpaxke- ypoBHeBble | [1K-2))
HYs Y TIpeJIOMJ/IeHus] CBeTa Ha I'pa- 3a/jaumn
34. HULle paszena AByXx cpen. [Ipenom- U 33/1aHus
JileHWe cBeTa Ha c(epruyecKoi rpa-
nutie. ViuBapuanTt A66e. LleHTpu-
pOBaHHasl ONTUYeCKasl CUcTeMa.
VIII OcHoBHbIe (pOTOMEeTpHYeCKHe Be- 2 PasHo- (OIIK-3,
35 JIMUUHBI, CIIOCOOBI UX U3MepeHHsl. ypoBHeBble | [1K-2))
’ Epunuiiel nsmepenus (sHepretuye- 3a/jaumn
CKHe U CBETOBbIE) Y 3a/laHus
Bcero 40

6.2. MeToanuecKHe yKa3aHus M0 OPraHU3ai CaMOCTOATE/ILHOM PaboThI CTYAeHTOB
CamocrosTesibHast paboTa CTyZeHTOB

1. AyputopHasi camocTosiTesibHasi paboTa, KOTopasi OCYILeCTB/ISIeTCsl 110/], HeloCpeCTBEHHbIM
PYKOBO/CTBOM Mperno/iaBaresisi HA CEMUHAPCKUX Y MIPaKTUUeCKUX 3aHATHSIX.
Ha npakTnueckux 3aHATUSX MO JUCLUIUVIMHE He MeHee 1 yaca U3 IBYX OTBOAMTCS Ha CamMoO-
CTOSITe/IbHOE pellieHre 3a7au. [IpakTryeckue 3aHATUSL CTPOUTCS CIeYIOLIMM 00pa3oM:
1. BBozHas miperofjaBaresisi (Lie/Id 3aHSITHsI, OCHOBHBIE BOIIPOCHI, KOTOPbIE JOJDKHBI OBITH
pPacCMOTpEHBI).

2. Bersbiii oripoc.

3. Pemenvie 1-2 TUMIOBBIX 3a/a4 y JOCKHU.
4. CaMOCTOAATe/IbHOE pellieHre 3a/au.
5. Pa3bop TWIOBBIX OMIMOOK TpW pellieHWH (B KOHIle TEKYIIero 3aHATHS WA B Hauasie

C/ieflyIolLero).

2. BHeayauTOpHasi camocTosiTesnibHasi paboTa, B OCHOBHOM, BBITIO/HSIETCS B BH/ie JOMAIIIHKX 3a/a-
HUM I10 pelLleHHIo 3a/,a4 1o KaX/I04 TeMe Kypca.
I[Tpu BBIIONHEHWM ayAWTOPHOW M BHeayJUTOPHOM CaMOCTOSITeJIbHOW PabOThl UCIOB3yeTCs yueb-
Hoe nocobue Uymak B.B. BonHoBasi onTHka B ripuMepax u 3agauax. PO UT'Y. MpkyTck, 2012r.

7. IlpuMepHas TeMaTHKa KypPCOBBIX paboT (MpoeKToB) (IpH Ha/THYHH):

KypcoBble He nipelycMaTpuBarOTCs




8. YueOHO-MeTOAMUEeCKOe ¥ HH(OPMaLIMOHHOE 00ecieyeHHe JUCLUILTHHBI (MO/y/1s1):
a) OCHo8Has Aumepamypa

1.

AnemikeBuu B.A. Kypc obmeit ¢pusvku. OnTrka [DnekTpoHHbIHN pecypc] : [yue6HuK] / B. A.
Anemnikepuu. - Mocksa : ®UIMATIJINT, 2011. - 336 c. ; ecTb. - (YHHUBEPCUTETCKUI KypcC 00111eit
¢usukn). - Joctyn B 3BC "JIAHB". - Heorpanunu. goctym. - ISBN 978-5-9221-1245-1

2. Uymak B.B. BosiHOBasi ornTHKa B TipuMepax 1 3ajauax [Tekcr] : yueb. mocobue : B 2 u. / B. B.

Uymak ; IpkyTCckuii roc. yH-T. - pkyTtck : U3p-so UI'Y, 2012 - . - 20 cm. - ISBN 978-5-9624-
0579-7. — (84 3k3)

CuByxuH, [Imutpuii BacumseBru. O6mmii Kypc ¢usuku [Tekcr] : yue6. mocobue st CTy.

¢u3. crery. By3oB / [I. B. CuByxuH. - 3-e u3g., crep. - M. : dusmatiur. - 22 cMm. - ISBN 5-9221-
0229-X. — T. 4 : Onrtuka. - 2013. - 791 c. : uin. - YKas. umen: c. 780-782. - [IpegM. ykas.: C.
783-791. - ISBN 5-9221-0228-1. — (30 3K3)

KanureeBckuii, H.!. BonHoBast ontuka [ DeKTpoHHbIHN pecypc] : yueb. mocobue / H. Y. Kamm-
TeeBCKUM. - Mockga : Jlanb, 2008. - 466 c. : un. - (Knaccuyeckast yueOHasi ivrepatypa 1o Gu-
3uke) (Jlyumme kmaccuueckue yueOHUKH). - Pexkum goctymna: OBC "M3parensctBo "JlaHp'". -
Heorpanuu. gocrym. - ISBN 978-5-8114-0666-1

Upogos, U.E. 3amaun mo obuieli ¢usuke [DeKTpoHHBIN pecypc] : yue6. mocobue / U. E.
Wpopos = Exercises in general physics. - Mocksa : Jlanb, 2009. - 416 c. : un. - (Knaccuueckas
yuebHast iurepaTypa o ¢usrke) (Knaccuueckre 3a/jJauHUKK 1 MPAKTUKYMbI. Pu3MKa). - Pexxum
noctryna: ObC "U3patenscTBo "Jlane". - Heorpanuu. goctymn. - ISBN 978-5-8114-0319-6

6) dono/nHuMenbHas Aumepamypa

1.

AxmanoB C.A. Craructrueckasi pagrodusmka u ontuka. CiyuaiiHbie KojiebaHUs ¥ BOJTHBI B JIU-
HelHbIX cucteMax U3z, 2. [OnektpoHHblii pecypc] / C. A. AxmaHos, O. E. [Ipsikos, A. C. Uup-
KUH. - MockBa : ®U3MATIJINT, 2010. - 428 c. : un. - Joctyn B OBC "A#OyKc" npekpailieH B
CBsA3M C OKOHuYaHueM JyiueH3uu. [Joctyn B ObC "JIAHDB". - Heorpanuu. focryr. - ISBN 978-5-
9221-1204-8

bytukoB E.W. Onturka [OnektponHslii pecypc] / E. Y. ByTtukos. - Mockgsa : Jlans, 2012. - 607

C. : W - (YuebHuku /s By30B. CrieLjpasibHasi iuTepatypa). - Pexxum focryna: 3bC "U3-
JarenbcTBO "JlaHp". - Heorpanuu. pgoctymn. - ISBN 978-5-8114-1190-0

AxwmanoB C.A. ®usnueckasi ontuka [Tekcr] : yuebuuk / C.A. Axmanos, C.FO. Hukutux ; Mock.
roc. yu-T uM. M.B. JIomoHoOCOBa. - 2-e u3g. - M. : 3a-so MI'Y ; M. : Hayka, 2004. - 654 c. :
un ; 24 cm. - (Knaccuueckuii yHUBEPCUTETCKUHN yueOHUK). - bubavorp. B KoHije nekiuii. - ISBN
5-211-04858-x. - ISBN 5-02-033596-x. — (3 3K3)

Kypc obmeit ¢pusuku [Tekcr] : yue6. nmocobue asisi CTy. By30B, 00y4. 10 TeX. Harip. U criel]. : B 4
T. / W. B. CaBesnbes ; peg. B. 1. Casesnbes. - M. : KHOPyc. - 22 cMm. - ISBN 978-5-390-00351-0. —
T. 2 : OnekTpuuecTBO U MarHetusM. Bosiabl. Ontuka. - 2009. - 570 c. : uin. - [IpegMm. ykas.: .
561-570. - ISBN 978-5-85971-898-6. — (1 3K3)

B.U. Kpacos, Ontuka [TekcT] : KOMIbIOTepHBIN MpakTUKyM: Yueb. mocobue / B.M. Kpacos,
B.JI. TTanepnsiii, B.B. Uymak ; ®ez. areHTCTBO 110 06pa3oBanmto; VIpKyT. TroC. YH-T . - IpKYTCK :
N3p-Bo UT'Y, 2005. - 90 c. : un ; 21 cm. - (KoMrbroTepHble TeXHOJIOTUU B (u3uke). — (31 3K3)



NHTepHeT HCTOYHUKHU
¢ http://www.physdep.isu.ru/kosm/method/inform/2/title2.pdf
¢ http://window.edu.ru/window/library?p rid=30126
YuebHoe nocobue. KoMribroTepHble TeXHOMOTUU B (u3vKe. YacTb 2. IKCIIepUMEHT C KOMITbIOTep-
HOU nogaepskkoii: ApramoHoB M.®., I'nasyHoB O.0., Kpacos B.U., Kpunbepr 1.A., TTanepHbIit
B.JI., Uymak B.B

¢ http://www.physdep.isu.ru/
OneKTpOHHAas BepCHsi KOHCIIEKTOB JyieKLni aBT. Yymak B.B.
ITporpammHoe obGecneyenne K mocodmio B.U. Kpacos, B.JI. Ilanepnsiii, B.B. Uymak Omnrtuka
Komnetotepssiii npaktukym. PO UT'Y, ucnons3yercs B KauecTBe JeMOHCTPALIMOHHOTO MaTepua-
na

8) npoepammHoe obecneueHue

CranpaptHble cpegctBa Windows 1 MS Office ayist paboThl ¢ rpe3eHTaIusMu,
CTaHZAPTHbIE CEPBUCHI I100abHOM ceTH MIHTepHeT

2) 6a3bl 0aHHbIX, UH(POPMAYUOHHO-CNPABOUHbIE U NOUCKO8ble CUCMeMbl
e DU3 «bubmmotex» https://isu.bibliotech.ru/
e 3BC «Jlanb» http://e.lanbook.com/
e 3BC «PykonT» http://rucont.ru/
® 3BC «Aibyko» http://ibooks.ru

9. MaTepua/IbHO-TeXHUUYECKoe ofecrieyeHHue AUCIUILTHHBI

O0OopypoBaHue
*  My/IbTUMeJUIHBIN ITPOEKTOP, HOYTOYK
e Habop j/1s1 1eMOHCTpAIWi: MOTYTIPOBOAHUKOBBIM 1a3ep, Habop JUbPaKI[MOHHBIX PEIleTOK,
Lesen.
e KomMmruieKT KOMITbIOTEPHBIX Mpe3eHTalui M0 BCeM pa3jesiaM Kypca aBT. Uymak B.B.

10. O0pa3oBaTe/bHbIE TEXHOIOTHA

Kypc nMeeT 3/1eKTPOHHYIO BEPCUIO [I/Is1 IPe3eHTal[|H.

JIeKLMM 4YUTarOTCA C MCMO0J/Ib30BaHMEM COBPEMEHHBIX MYJIbTUMEJUNMHBIX BO3MOKHOCTEM U
TIPOEKIIMOHHOTO 000PY/J0BaHUSI.
11. Ouenounsie cpeactBa (OC)

CDOHA OLIeHOYHBIX CpeACTB IIpe/iCTaB/IEH B IPHU/I0KEeHHUH

Tunbl KOHMPOJIA ycnewHocmu 0C80€HUA Npoepammbl cmyaeHmOM J

. TEeKYI[Mi KOHTPOJIb YCIIeBaeMOCTH;
. MIPOMe)KYTOUHas aTTeCTaLus;
. UTOroBasi FOCy/lapCTBEeHHAas aTTecTalusl.

TekylMii KOHTPO/Ib YCIIeBaeMOCTU — 3TO MIPOBepPKa YCBOeHUsl yueOHOro marepuana, pery-
JISIDHO OCYILleCTB/IsieMasi Ha MPOTSHKEHUU CeMecTpa.
[TpomeskyTouHasi aTTecTalysi (3aueT, 9K3aMeH) - 3TO OLleHKa COBOKYMHOCTU 3HaHUM, yMme-
HUM, HaBBIKOB TI0 JUCLUI/IMHE B 1]€JI0M U/ TI0 ee pa3jesnam.

@ opMBbI POMEKYTOUHOI'0 U UTOTOBOI'0 KOHTPOJIA.
Tekymjasa arrecTanus NPOBOJUTCS exXeHesenbHO. Kputepuii (popMUpOBaHUs OLIeHKH — Mocelia-

eMOCTb BaHHTHﬁ, dKTMBHOCTb CTYJEHTOB Hd JIEKIUAX U CEMUHAPCKHUX 3dHATHUAX, YPOBEHB IMOATr0OTOB-
KH K CéMHHapaM, BBITNTO/JIHEHHE JOMAITHUX pa60T.



J1s mosydeHHs1 JOMyCKa K 3K3aMeHY CTYZeHT 00si3aH pellnTh He MeHee JBYX INMHMCbMEHHbIX
KOHTPOJIbHBIX, BBIMOJTHUTH BCe JOMaIlHHe 3a[jaHusl U yCIelLIHO BbICTYIIUTh Ha ceMuHape. s fo0-
TyCKa K 9K3aMeHy HeoOxouMo Habpats He MeHee 30 OasoB.

IIpome)xxyTouHas aTrTecTanusa NPpoBoAUTCcA B (popme 3x3amena. Kpome Toro, JyCLMIUIMHA BKIIIO-
yeHa B mporpamMmy VTOroBO# rocy/japCTBeHHOHM aTTecTarud. B sk3aMeHal[MoHHOHM pabore Ha
roCy/lapCTBeHHOM 3K3aMeHe UMeeTCsl Kak MUHHMMYM O/iHa 3a/jaya 1o JaHHOMY KypCy B Ka’K[JOM Ba-
puaHTe.

YCTHBIN 3K3aMeH TMPOXOAUT 1o Oueram, KaXK/AbIi U3 KOTOPBIX COZEPXKUT /IBa BOTIPOCA U 3afiauy.
O60011ieHHas cxema OusieTa MpuBe/ieHa HIDKe
Bbuet Neo

1. Bomnpoc ans npoBepku ypoBHsi o0yyenHoct 3HATD

3. 3apmauva asist ipoBepky ypoBHs 00yuenHoctr BJIATETH*

Kaxziplii BOMPOC COZIeP’KUT OJWH IMYHKT MpOrpaMMbl Kypca WM ero yacTb. ISl Mojy4yeHus: Mo-
JIOXKUTEeTbHOM OLleHKH HeoOXoAuMo, HabpaTb cymMmy 0asijioB MO TeKyllel aTTecTaldy U 9K3aMeHy
He MeHee 60 6asoB.
B miporjecce KOHTpOJIsi TIPOBePsieTCsi CPOPMUPOBAHHOCTh C/IEAYIOLIMX OOIIeKyIbTypHBIX U Mpodec-
CUOHAJIbHBIX KOMIIETEeHLM
®  CrOCOOHOCTHIO UCIO/B30BaTh Da30Bble TeopeTHUecKUe 3HaHUS (hyH/aMeHTalbHBIX pa3je-
noB 00111eli ¥ TeopeTUUeCcKor (HDU3WKU /I/1s perieHus rnpodeccroHanbHbIX 3a1a4 (OITK-3);
® CrocobGHOCTH TPOBO/UTH HayuHble UCC/Ie/JOBaHMUS B U30paHHOM 06/1aCTH SKCIIepUMEeHTallb-
HBIX U (WM) TeopeTUuecKux hru3nuecKux UCCaeloBaHuUM C MOMOL[bI0 COBPEMEHHOM Mpu-
6opHoii 6a3bl (B TOM UMC/Ie CJI0XKHOTO Gu3nueckoro 06opy1oBaHust) U HHGOPMALIMOHHBIX
TEXHOJIOTHH C y4eTOM OTeueCTBEHHOTO U 3apy0exxHoro ombita (ITK-2).
[To kaxk#ol Teme pa3paboTaHbI TeCTOBbIE 3a/laHUsI, BOTIPOCHI [ijisi TECTOB TPUBe/IEHbI B TIPUTIOXKe-
HUM. KpoMe 3TOro K KypcCy npuiaraeTcsi TecT /sl IpOrpaMMHUPyeMOro KOHTPOJIsL COoZieprKalluii 2
BapuaHTa 1 50 BonpocoB. TecT BK/IIOUaeT ciiefyroliye BU/bl 3a/JaHUi:
3a/laHUs C eJUHUYHBIM BbIOOpPOM oTBeTa (1-35);
3a/laHuUsI C MHO>KeCTBeHHBIM BbibopoM (36-43)
3a/laHus Ha YCTaHOBJIeHUe COOTBeTCTBUs (44-47)
3a/laHYs Ha yCTaHOBJIeHUe TIPaBU/IbHOM TOC/el0BaTe/IbHOCTH (48-49)
3a/laHusl OTKphITOW (hopMbl. BeTaBbTe npomnyieHHoe coBo (50)

Thwhe

Bujbl KOHTPOJISA U aTTECTAl[UH NPUBE/IEHbI B Ta0/IHIe:
1. IIporpamMma oljeHUBaHHsI KOHTPO/IUPYEeMOil KOMIIETeHI[UM:

Tema wu pasgen guc- | @opmu ITokasarens | Kpure- HanmeHoBaHue
LUIIAHGL py- puii 0C?
MBI olje- TK? A4
rpu- HUBa-
3HaK HUs
KoMIe-
TeHLUU
BBEJAEHWUE. OcHoB- | OIIK-3, Bonpock! B 3k-
Hble 3Tanbl pa3BUTHUA 3aMeHal[OH-
ONTHKH HOM Ousiete
I. | OcHoBBI 371€eKTpO- OIIK-3, | bammer 3aBel- | 0,5/1 | PasHOoypoBHe- | Boripocsl B 3k-
MarHMTHOM Teopuu TIOJTHEHHOe 3a- | Gasin Bbl€ 33/1auk 3aMeHal[OH-
cBeTa JlaHue 3a3a- | ¥ 3ajaHus HOM Ouete
bazoBwiit/ITo- | gauy




BBIIIIeHHBIN
YPOBEHb

II. | A3nydyenue cBeroBbIX | OIIK-3, | ba/uiei 3a BeI- | 0,5/ 1 | PasHoypoBHe- | Boripocsl B 3k-
BOJIH TIOJTHEHHOe 3a- | Gasin Bble 3a/lauM 3aMeHaluoH-
JlaHue 3a3a- | ¥ 3ajaHusa HOM Ourete
bazoBwiit/ITo- | gauy
BBIIIIEHHBIN
YPOBEHb
OIIK-3, | Bemmonnenue | 1 6ann | Habop 3aga- | Bompock B 3k-
IK-2 KOMITBIOTED- 3a3a- | HUU KOMITbIO- | 3aMeHalllOH-
HoMi y1abopa- JlaHUe | TepHOro Tpak- | HoM OueTe
TOPHOM pa- TUKyMa
00TbI
II1. | aTepdepennus cBe- | OIIK-3, | babi3aBel- | 0,5/1 | PasHoypoBHe- | Bormpockl B 3k-
Ta [1K-2 ToJIHEHHOe 3a- | Oast Bble 3a/lauM 3aMeHaLuOH-
JlaHue 3a3a- | W 3ajaHus HOM Ousete
bazosbiii/ITo- | mauy
BbIITIIEHHbBIN
YPOBEHb
OIIK-3, | bamnbi 3a BeI- | 2 6an- | KoHTponbHast | Bompockr B 3k-
TI0JIHEHHOe 3a- | J1a 3a pabota 3aMeHal[OH-
JlaHUe 3ajauy HOM Ourere
ITK-2 Beimonnenwe | 1 6ann | Habop 3ama- | Boripockr B 9k-
KOMIIbIOTEp- 3a3a- | HUM KOMMbIO- | 3aMeHalllOH-
HoU 1abopa- JlaHWe | TePHOTO TpakK- | HOM OuseTe
TOPHOM pa- THUKyMa
00TBI
IV. | Audpakuus cBeta OIIK-3, | bambr 3aBel- | 0,5/1 | PasHOypoBHe- | Boripocs! B 3K-
IK-2 TIOJIHEHHOE 3a- | Oasn BBI€ 33/1auu 3aMeHal[1uOH-
JlaHue 3a3a- | W 3ajaHus HOM Ousete
baszoseii/ITo- | mauy
BBIILIEHHBIN
YPOBEHb
OIIK-3, | bannel 3a BeI- | 2 6an- | KonTposbHas | Borpock! B 9K-
TIOJIHEHHOE 3a- | J1a 3a pabota 3aMeHal[IOH-
JlaHue 3a/jauy HOM Ouere
[1K-2 BeinosineHue 1 6ann | Habop 3ama- Bomnpocs! B 3k-
KOMITbIOTE- 3a3a- | HUM KOMMbIO- | 3aMeHallOH-
HoMi y1abopa- JlaHUe | TepPHOro Tpak- | HoM OueTe
TOPHOM pa- TUKyMa
00TbI
V. | Ilonspusanusa cBera OIIK-3, | bamnmer 3aBel- | 0,5/1 | PasHoypoBHe- | Boripocsl B 3k-
IK-2 TIOJTHEHHOe 3a- | Gan BbI€ 33/1aUM 3aMeHal[1OH-
JlaHue 3a3a- | W 3ajaHus HOM Ousete
bazosbiii/ITo- | mauy
BBIITIIEHHBIN
YPOBEHb
VI 1. PacipocTpanenue OIIK-3, Bomnpocs! B 3k-
cBera B u30TponHbix | [1K-2 3aMeHal[OH-
JIMHEeHHBIX cpefax HOM Ousiete
VI | 2. OnTHKa aHu- OIIK-3, | bamer 3a Bl- | 0,5/1 | PasHOoypoBHe- | Boripocsl B 3K-




30TPONHBIX Cpex [1K-2 TIOJTHEHHOeE 3a- | Gasin BbIe 33jauu 3aMeHallOH-
JaHue 3a3a- | ¥ 3afaHud HOM Ousete
baszoseii/ITo- | mauy
BBIILIEHHBIN
YPOBEHb
VI | 3. Heimmueiinas ontu- | OIK-3, Bonpock! B 3k-
Ka [1K-2 3aMeHallOH-
HOM Ousiete
VII | OcHoBbl reomerpuue- | OIIK-3, | ba/uiei 3a Be- | 0,5/ 1 | PasHoypoBHe- | Boripocsl B 3k-
CKO¥ ONTHKH. I1K-2 TIOJIHEHHOe 3a- | Oan BBI€ 33/1aUK 3aMeHal[OH-
JlaHue 3a3a- | M 3ajaHus HOM Ouete
bazosbiii/[To- | mauy
BBIIIIEHHbBIN
YPOBEeHb
VIII | OcHoBHbIe poTtomer- | OIIK-3, | bannei3aBel- | 0,5/ 1 | PasHoypoBHe- | Boripockl B 9k-
puyeckue BeiMuyuHbl, | [1K-2 TIOJIHEHHOe 3a- | Oan BBI€ 33/1aUM 3aMeHal[OH-
Croco0bI MX U3Mepe- JlaHue 3a3a- | M 3ajaHusd HOM Ouete
HMUS. bazosbiii/ITo- | mauy
BBIIIIEHHBIN
YPOBEeHb
OTIIK-3, | Bayuiel 3a BeI- | 2 6an- | KoHTposbHast | Borpock! B 3k-
[1K-2 TIO/THEHHOe 3a- | J1a 3a pabora 3aMeHalluOH-
JlaHue 3afauy HOM OusteTe
Bce pa3pesnbl OIIK-3, | bamubl 3a BeI- | B co- | Tect
[K-2 TIO/THEHHOe 3a- | OTBeT-
JlaHue CTBUM
C
VIHCTPY
Kiuel
K Te-
CTy

! Paszes, TeMa JMCIMIVIMHbI YKa3bIBAOTCS B COOTBETCTBUM C paboueil MporpaMMoii JUCIUTITAHBL

(Mozyst)
> OC — OL|eHOUHOE CPe/ICTBO

>TK -

TeKYIIUH KOHTPOJIb

4 ITA — mpome)xyTOUuHas aTTecTalys

1) /leMOHCTpPAIMOHHBIA BAPHAHT KOHTPO/IbHOU padoTsI Nel

Bapwmanr 1.
1. C momoIpbio TOHKOW cobuparoIiel CTeKISTHHOM JIMH3bI C TI0Ka3aTesieM TipesioMieHus n=1,5

TIO/TyueHo JleficTBUTebHOe H300pakeHue rpeJMeTa Ha paccTossHuM 10 cM ot siiH3bI. [Tocse
TOTO, Kak MpegMeT U JIMH3Y TIOMEeCTHWIN B BOAY, He MeHsisl PAaCCTOSIHUSL MKy HUMHU, 1300-
pa’keHHe IMOJIyYM/IOCh Ha paccTosiHAM 60 cM oT inH3bl. HaliT (hOKyCHOe paccTosiHue JIMH3BI
B BO3/lyXe, eC/I1 [10Ka3aTesIb IIpe/IOMJ/IeHus BOAbI 1,=4/3

Y TOHKOW JBOSIKOBBITIYK/ION JIMH3bI CepeOpHUTCsl ofiHa M3 moBepxHocTeld. Halt dokycHoe
paccrosiive f rmosiyueHHOro TakuMm 006pa3oM 3epkana. Paguyc KpUBU3HBI UMCTOM TTOBEPXHO-
ctu Ry, paiuyc KpyuBU3HBI OcepeOpPeHHOM MOBEPXHOCTH R,

JIunsa ¢ ¢pokycHbeIM paccrosiHeM f = 10 cM cpenaHa U3 cTeksia C roKasaresieM IpesioMrie-
Hus n = 1,5. Haliti okycHoe paccrosiHue f; TMH3bI, TOMeLLeHHO B BoAly (n; =4/3).

Hap ueHTpoM Kpyr/oi miiowjaZkyd BUCHT jammna. OcBeljeHHOCTh E; B LieHTpe MioLjafiKu
paBHa 40 jik, E, Ha kpato nomaku paBHa 5 JIK. [1of Kakum yryioM o nafiaroT Jiydy Ha Kpau
TI/IOLLa KU ?



2) Oo0paser TecTa 1o TeMaM «3JJIEKTOPOMarHUTHbIe BO/IHbI. IHTep(depeHIusi cBeTa»

3aganue 1

Ha pucyHKe mMoOKa3aHa OpHWeHTalys BEKTOPOB HAarpsKEHHOCTH 3/71€KTPUUYeCKOro (E) U
MarHUTHOT'O (ﬁ) T0JIel B 37IeKTPOMarHUTHOM BO/IHe. BeKTOp MJIOTHOCTH MOTOKA SHEPTUU 3JIeKTPO-
MarHuUTHOTO MOJIsi ODUEHTUPOBAH B HAIMPaBJ/IeHHUH ...

1; 2; 3; 4. x
3agaHue 2 W

Ha pucyHke npejcraBieHa MrHOBeHHast (poTorpadusi siek- 1an:2
TPUUECKOM COCTaBJISIFOIeN 3/1eKTPOMarHUTHOM BOJIHBI, Nepexofis-
el U3 cpefpl 1 B cpefly 2 mneprieHAUKYJ/SIPHO IpaHMlLle pasfena Oy
AB.

OTHoLLIeHHe CKOPOCTU CBeTa B Cpefie 2 K ero CKOpPOCTU B : B’S;\n
cpeze 1 paBHO ... K 2
1); 1,5 2) 0,67; 3) 1,75; 4) 0,84.

M

3agaHue 3

[TosiB/ieHre 1IBETHBIX Paly’KHBIX MsSIT€H Ha MOBEPXHOCTU BOJbI, TIOKPBITOM
TOHKOM O€H3MHOBOM WU/TM MAC/ITHOM TIJIEHKOU SIBJISIETCS CJIEJCTBHEM SIBJIEHUS. . ..

1) nTepdepeH1iUM CBeTa; 2) dudpakuyu cBeTa;
3) [Monsipusaiuu cBeta; 4) Jucrniepcuu cBeTa.
3aganue 4

Pa3HocTh X0/1a ABYX UHTepGhepUpyoIIuX ydeil paBHa A/4 (A — AyiMHa BOJTHBI). Pa3HOCTh
(a3 kosebaHuii papHa:
1) 45°; 2) 30°; 3) 60°; 4) 90°.
3aganue 5

CK/1a/IbIBAFOTCS /IBa TapDMOHUYECKMX KOjie0aHWs OJJHOTO HampaB/IeHHs] C OJMHAKOBBIMHU Ya-

CTOTaMH Y PaBHBIMM aMIUTUTyaMu A,. TIpy pa3HocTH (a3 AY =7 aMIUIUTyZa pe3y/IbTHPYIOIIEro
Ko/nebaHus paBHa... _
1) 0; 2) Aov/2; 3) Agv/3; 4) 2A,.
3agaHue 6

[pu uHTepdepeHIMY KOTepeHTHBIX Jiyueli ¢ AmrMHoM BoHbI 400 HM MakCUMyM BTODPOTO T10-
psifika BO3HUKAaeT IPU Pa3HOCTH X0/a ...
1) 400 HMm; 2) 200 HM™; 3) 800 um; 5) 100 HMm.
3aganue 7

W13 npuBeieHHBIX YTBEP)KAEHHH, KacarolUXCsl CJI0KeHUs] BOJIH, BEPHBIM SIBJISIETCS CJIeNy -
I0lllee yTBepXKJeHue:
1) cymmapHast UHTEHCUBHOCTD TIPU UHTep(hepeHL[UH IBYX KOTePeHTHBIX BOJIH 3aBUCUT OT Pa3HOCTH
(a3 uHTepdeprpyIOLUX BOJH;
2) npu uHTepdepeHIMN KOTePeHTHBIX BOJIH OJMHAKOBOW WHTEHCHUBHOCTH CyMMapHas MHTeHCHB-
HOCTb PaBHa yueTBepeHHOU MHTeHCUBHOCTH KaXKZ0l BOJIHBI;
3) IpU CJI0)KeHUM KOTepeHTHBIX BOJIH CyMMapHasi MHTEHCUBHOCTh PaBHa CyMMe WHTeHCHBHOCTeH
CKJ/1a/IbIBa€MbIX BOJIH.

3aganue 8
KorepeHTHble BOJTHBI C HaYa/IbHBIMU (ha3aMU @ U @, ¥ Pa3HOCTHIO X0/ A TIpU Ha/IOXKeHUH
MaKCHMasbHO 0C/1ab/Ist0TCs TIPH BhinoyiHeHUH ycnosus (k =0, 1, 2)...
) A=N4; 2) 1 — @, =2km; 3) A=kA=2kN2; 4) A= (2k+1)N2.
3aganue 9



[ns Toukn A onTHyeckasi pasHOCTb XOJia Jyuel OT [IBYX KOTepeHT- NS @n
HbIX UCTOYHUKOB S; ¥ S, paBHa 1,2 mkMm. Ecii fyiiHa BoJiHBI B Bakyyme 600
HM, TO B TOUKe A Oyzer Habr0AaThCS. . .

—-

1) MakcuMyM UHTep(depeHLIMH, TaK KaK pa3HOCTh X0/la paBHa UeTHOMY UMC-

JIy TIOJTyBOJIH;

2) MMHUMYM HHTep(depeHLMH, TaK KaK Pa3sHOCTb XO/a paBHAa HEUYETHOMY >
YUCJTy TTOTYBOJIH;

3) MMHUMYM UHTep(epeHLIMHY, TaK KaK pa3HOCTb X0/la paBHA UeTHOMY UMC/Ty TOTyBOJIH;

4) MakCMMyM UHTep¢epeHLIMH, TaK KaK pa3HOCTb X0/la paBHa HEYETHOMY UMCJy TOTYBOJIH.

IlepeueHb BONPOCOB K 3K3aMeHY
Bce TeMbI Kypca, coiep>katcs B OusieTax.

OoOpa3er| 5K3aMeHaMOHHOTO OU/IeTa
3K3AMEHAHHOHHBIFI BWIET Ne 1

Jucounmaa Konebanns v Bonsel. Ontrka — 51.5.08.04

Hamnpasienue noaroroeku  03.03.02 ®usuka

1. Bomnpoc pans mpoBepku ypoBHsi o0yuenHoctd 3HATD
YpaBHenust MakcBesnna. Bonssl B Bakyyme. BonHoBoe ypaBHeHue. [110ckre MoOHOXpomaTuue-
CKVe BOJIHBI (CKaJIsIpHbIE U BEKTOPHbIE).
2. Bomnpoc asist mpoBepku ypoBHsi 00yueHHocTH YMETDB*
CBoricTBa TVIOCKMX BOJIH: TI0II€PEYHOCTD, CBSA3b MeXKy KOMIIOHeHTaMu, nonspusanys. [Ipen-
CTaBJ/IeHYe TIJIOCKOM BOJIHBI B KOMIIeKCHOW (hopme. Cheprueckuie BoHbI. CTOSUME BOJIHBI.
3. 3apaua A/isi IpOBepPKHU ypoBHs o0yueHHocTH BJIAJJETH*
Ha pucyHke noka3aHa cxema WHTepdepomeTpa i1 U3MepeHust loKasaTesieil pesioMIeHUs
MpO3payHbIX BelLleCTB.
3aeck S — y3Kasi 111eJib, OCBelljaeMasi MOHOXpOMaTHueckuM ceetoM A =589 um, 1 u 2 — iBe ofiu-
HaKOBbIe TPYOKM C BO3yXOM, AJIMHA Kakaol w3  KoTopeix [=10,0 cm, D — auadparma c
nByms miensivu. Korga Bo3ayx B TpyOKe 1 3aMeHWIM aMMHaKOM, TO UHTep(depeHIIMOHHAs
KapTHHA Ha 3KpaHe O cMecTtwiack BBepx Ha N =17 nonoc. [Toka3aTe/ib TIpesioM/IeHHsT BO3ZyXa
n=1,000277. Onpenenuts rokasaresb MpeoMIeHUss aMMUaKa.
Kputepuu onjeHKH:
MakcumansHbIi 6aut - 40 6a/10B
OtBet Ha Bonpoc 1 - 10 6aioB
OtBet Ha Bonpoc 2 - 10 6a/1oB
Orteet Ha Bonpoc 3 - 20 6a/u10B



Yy ~
Pa3paboTunku: / jf JIOLIEHT Yymak B.B.

[TporpamMma paccMoOTpeHa Ha 3aceflaHuu Kadepbl 0011ieit 1 SKCriepuMeHTabHON (PU3NKU

«13» anpens 2020 r.

ITpoTokon Ne _6 _

3aB. Kadepoii /7;/ A.A. I'aBpuoK

( noanZCb) j

Hacmosawas npozpamma, He moxcem 6bimb 80cnpou3eedeHa HU 8 Kakoli ¢hopme Ge3 npedeapu-
me/1bHO20 NUCbMEHHO20 paspeuieHusi Kagedpbi-pazpabomuuka npozpammbl.
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