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1. eab ¥ n1aHUPYyeMble Pe3yJIbTAThI 0CBOCHHS TUCHHMIJIMHBI (MOIYJIs1)

Iesbto 0CBOCHMSI JUCLUILUIMHBI ABIsIETC (OPMUPOBAHUE CIEAYIOIIUX KOMIIETEHLINH:

OIIK-1. CnocobeH nUpUMEHSTh ECTECTBEHHOHAYYHbIE U OOLICHMH)KCHEPHBIC 3HAHUS,
METO/Ibl MATEMaTHYECKOTO aHAJIN3a U MOJIEIIMPOBAHUS, TEOPETHUECKOTO U SIKCIEPUMEHTAIbHOIO
UCCIIEIOBaHMS B TPO(ECCUOHATIBHOM 1eATEIHOCTH

PesynpTaTamMmu 0CBOEHUS AUCLUIUINHBI SBISIOTCS:

POIIK 1.2. MHcnonws3dyer (yHIAaMEHTaJIbHBIC 3HAHHSA, MOJY4YCHHBIE B 00JacTu
MaTeMaTHYECKUX, €CTECTBEHHBIX U  OOLIEHMHXXEHEPHbIX HAayK B  HpodecCHOHATBHON
JeSITeIbHOCTH

2. 33}13‘[“ OCBOCHHUA TUCHHUIIIMHBI

— OCBOUTH MOHATHHHBIN armapar U ompeesIeHHs, H3JI0KEeHHBIE B Kypce OnTHKA.

- OBJI&I[GTB OCHOBHBIMH MCTOAAMHU U3YUCHHUA ONITUYCCKUX ITPOLECCOB U SIBJICHUI.

—YMeTh TNpUMEHATh NOJYYEHHbIC 3HAHUS IS PEHICHUS TNPaKTHYECKUX —3a/1ad
pohecCuOHATILHON e TENbHOCTH.

3. MecTo AucuMIuinHbl (MOYJas) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

JlMcuuIuimHa OTHOCHUTCS K 00513aTENIbHON 9acTH 00pa30BaTeIbHOM MPOrpaMMBbl.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOYHON ATTECTAIUM MO JUCHHUILINHE

Cemectp 4, 5k3aMeH

5. BxoaHble TpeOoBaHMSsI AJIsl OCBOEHUN TUCIUTIITHHBI

I[J'ISI HN3YUCHUA U TIOHUMAaHU MaTCpuajia HaHHOﬁ JHUCIHUITIINHBI 06yqa}01u1/1171051 JOJI2KEH
BJIaACTb OCHOBHLIMU IMOHATHAMHA U METOJAMU KypCa (bHBI/IKI/I 06H_I€06pa3OBaTeHBHOI71 HIKOJIBI.

6. SI3bIK peaau3anun

Pyccknii

7. O0beM QUCHUIIHHBI (MOTYJIA)

OO61as TpyA0eMKOCTh IUCHHUIUTHHBI COCTaBsieT 8 3.e., 288 yacoB, U3 KOTOPHIX:
— JIeKInH: 64 u.;

—TpaKTHYECKUE 3aHATUA: 64 4.;

O6beM caMOCTOATENBHON padOThI CTYIEHTA ONpeeNieH YI4EOHbBIM IJIAHOM.

8. Conep:xkaHue TMCHUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE 110 TeMaM

Tema 1. 'eomeTprueckas onTHKa.

Beenenne. [Ipenmer onTHKH. DBOJIONUS NpeACTaBICHUN 00 oNTHKE. DJIEKTPOMAarHUTHBIE
BosiHbI. [llkana >MeKTpOMarHUTHBIX BOJIH. YpPaBHEHHUS 3JIEKTPOMAarHUTHOW BoJiHBL. (CBOMCTBa
JJIEKTPOMATrHUTHBIX BOJH. MOHOXpOMAaTHYecKHMe M HEMOHOXpoMarhueckue BosHbL Da3oBas
CKOPOCTh AJICKTPOMArHUTHOW BOJIHBI. M3imydeHue 3jeKTpoMarHuTHBIX BOJH. Bubparop I'epra.
OHeprust u3nydeHus BuOpatopa. J[marpamma HampaBieHHOCTH. CHEKTpajbHOE pa3iokKeHue
U3TydeHus (A7 3aTyXarollero OCHWJUIATOpa) WM LIMpHUHA CIEKTpalbHOM JuMHUHM. KBaHTOBas
MOJIeINb U3TydeHus aroma. Mimmynbc u sHeprust GpoToHa.

PaccMmoTpeHue BeniecTBa Kak CIUIOIIHOM Cpeibl P B3aUMOAECHCTBUN CO CBETOM.

BonnoBas u reomerpuueckass onThka. OCHOBHBIE IIOJOKEHUS TE€OMETPUYECKON ONTHKH.
[Tpunmun ®epma. TayroxpoHusm. BbIBOJ 3akOHa OTpakeHHMsI cBeTa W 3akoHa CHemmyca u3
npuHuuna @Pepma. SfIBiIeHUE IMOJHOrO BHYTPEHHETO OTpakeHWs. XOX Jy4eHd B IUIOCKO
NapaJuUIeJIbHON IUIACTUHKE, B TPEYTOJIBHOM NPU3ME. YTOJ HAaUMEHBIIErO OTKJIOHCHHS IPHU3MBIL.



®opmyna ToHKoU NTUH3HI (0e3 BhIBOAA). [IpogonsHOe u momepeuHoe yBenwueHue. [loctpoenue
n300pakeHus, GopMUPYEMOro TOHKOW JIMH30H. XpomaTHdeckas u cepudeckas adeppanuu B
JIMH3E.

Tewma 2. Untepdepennus ceeta

Wnrepdepentmst  cBeta. KorepenTHsle BomHbl.  PacmpenenenHne  MHTEHCHMBHOCTH B
UHTEpQEPEeHIIMOHHOM  KapTMHE  OT  2-X  TOYEYHBIX  HCTOYHHMKOB.  Kiaccuueckue
uHTepdepeHonnbie cxeMbl: cxema lOnra, Oumpusma @penens, 3epkana Dpenens, cxema
JInotina, OunuH3a buiie. Bnusaue pasmepoB mcTouHuka. [IpocTpaHCTBEHHAs KOTE€PEHTHOCTb.
Bnusiaue MoHOXpoMmaTM4HOCTH. BpemeHHAs KorepeHTHOCTh. WHTepdepeHIss B TOHKHX
wieHkax M kiuHe. Jlokamuzamuss mnonoc uHTepdepeHuuu. Kompna Hperotona. Crosune
AIIEKTPOMAarHuTHbIE BONMHBL. Mertox Jlunmmana B 1mBetHOM Qororpaduu. JByxiydeBbie
uHTephepoMeTpsl M uX npuMmeHeHue. Kpurepuil pe3koctn HMHTEP(EPEHLIUOHHBIX MOJIOC.
3Be3nnblii uHTephepomerp MaiikenbcoHa. MHoroiydeBas uHTepdepenuus. Itanon Pabdpu-
ITepo. @Dopmyma Diipu.  ucnepcuonHas  obnacte. Jlucmepcus.  MHoOTrOCIOWHBIS
JURJIEKTPUYECKHE MOKPBITUS. [IpruMeHenne MHOroy4eBoil HHTEpPEPEHLIUY.

Tema 3. Judpaxuus @penens u @paynrodepa

Hudpaxnus ceera. Ilpunuun IroiireHca-®penens. 3onbl ®Ppenenss. Bekropnas auarpamma.
3onHass u (azoBas 1ulacTuHKa. Jludpakuus @DpeHens Ha KpyriablX npensrcTBusx. IIaTHo
[Tyaccona. Knaccudukanus sBIeHUN TUPPAKIMH U TeoMeTpuueckas ontuka. Judpaxmus
@peHenss Ha MNPSIMOJIMHEHHOM Kpae »3KpaHa. YpaBHeHue cnupanu Kophio. [Iudpakuus
@paynrogepa. Pacipenenenne MHTEHCUBHOCTH B IU(PAKIIMOHHOW KapTUHE OT OJHOW MIETH.
JudpakuuonHas pacxoJUMOCTh CBETOBOro Iyuka. HakionHoe mnaneHue isyueil. BiusHue
pa3mepoB ucrounuka. Audpaxnus OpayHrodepa Ha OTBEPCTUU B IKpaHEe, HA MPSIMOYTOIEHOM
OTBEpPCTUH, Ha KpyrjaoM orBepcTtud. Jludpakuus cBera Ha NPaBUIBHOM CTPYKTYype.
Judpaxknuonnsle pemerku. Pacnpenenenne nHTeHCMBHOCTH. HakioHHOe majeHue jydyei Ha
IUppakuMOoHHYI0 pemieTky. CHeKTpalbHble XapaKTEepUCTHKH JAU(PAKIMOHHONM pPELIETKH.
@®a3oBple penieTku. OumenoH MailikenbcoHa. XapaKTepUCTHKU CIEKTPalIbHBIX MPUOOpPOB
(uaTepdepomeTprl, Mpu3Ma, AU(PAKIMOHHAS peleTKa): AMCIepcus, paspelaromas cuia,
o0nactb cBOOOAHON aucnepcud. Ponb CHEKTpanbHOrO ammapaTa I[pU aHAJIW3€ CBETOBOTO
umnynsca.  Judpaknus Ha MIOCKOH M NPOCTpaHCTBEHHOM cCTpykTypax. PDopmyna Jlays.
Judpakinuss  pEeHTreHOBCKUX  JIydeH. ®opmyna  Byneda-bperros. ['onorpadus.
['onorpadupoBanue miuockoil u cdepudeckoil BonH. ['omorpamMmbl @peHenss TpeXMEpHBIX
00BeKTOB. Y cioBHs noxydeHus rojorpamm. [Ipumenenue romorpaduu.

Tema 4. ITonsipu3zoBaHHBIN CBET

ITonsipu3oBaHHbIl  cBeT. ECTECTBEHHO - TOJAPU30BAHHBIA, IUIOCKO-TIOJIIPU30BaHHBIM,
IUIMNTUYECKH NTOJIApU30BaHHbIi cBeT. [lonspusarop. Crenens nonspusanuu. 3akoH Maroca.
Tewma 5. SIBneHust Ha TpaHUIIE pa3ziena ABYX Cpell

[Tonsspuzanuss OpU MPETOMIEHUM M OTPAKEHUU CBETA HA TPAHULE JBYX JUAJIEKTPUKOB.
KoadduimenTs! oTpaxkeHus i NEpIEeHIUKYISIPHON U NapauieaIbHOW KOMIOHEHT. OTpaxeHue
U NIPEJIOMJIEHNE CBETA Ha rpaHule 1ByXx cpen. @opmynsl @penens, nx aHanus. Yrou bprocrepa.
Croma CroneroBa. @a30BblE COOTHOLICHUS MEXAY MAJaroled W OTPAKEHHOW BOJHAMHU.
SIBiEeHME TOJIHOTO BHYTPEHHEro OTpaxkeHHs. OTpakeHHE cBeTa OT INOBEPXHOCTH MeETallla.
MeramioonTuka.

Tema 6. PactipocTpaneHue cBeTa B aHM30TPOIHBIX Cpeax

HBoitnoe myuenpenomienue, J. bapromunyc=Pacmyc bapronun (1669r.), ucnanackuit mmar. o-
u e-nyuu. OnTuueckas och, INIaBHOE cedeHue Kpuctamia. Juxpousm. TeH30p AMIIEKTpUUECKON
MPOHUIIAEMOCTH, JUTUIICOU] TUDIEKTPUUECKON MPOHUIIAEMOCTH B O€3pa3MEepHBIX KOOPAWHATAX.
JlBa KpyroBbIX ceueHus sunconja. CIUTIONIEHHBIM M BBITAHYTHIH chepounbl. J[ByocHble u
OJTHOOCHBIE KpUCTaIUIbI. [[110CcKre MOHOXpOMAaTHYECKHE BOJIHBI B AHU30TPOITHOM cpene. JIyueBas
u (azoBas ckopoctu. Bektopa N u S. CoorHomenuss mexay Bektopamu D, E, B, N, S.
OcHoBHble ypaBHeHMs 111 E u D depe3 N u S. ['1aBHbIE CKOPOCTH U TJIaBHBIE MOKa3aTelu
npenomieHus. YpaBuenuss @penens i Ga3zoBbIX U JIYYEBBIX CKOPOCTEH. DIUTUIICOU JIy4EBBIX
Y BOJIHOBBIX HOpMasel. JlydeBble MOBEpXHOCTU. [[BYOCHBIE M OJHOOCHBIE KPUCTAIIBI. XOJ



Jy4yeld B OJHOOCHBIX KpHcTamiax. JlydeBble u (a3oBble CKOPOCTH O- W €-BOJH. [locTpoeHue
['toifrenca st oMHOOCHBIX KpucTauioB. [lossgpu3anvoHHble TpU3Mbl U nossipousibl. [Ipuzma
Hukonsa. IlpoxoxaeHue NOJISPU30BAHHOIO CBETa YEPE3 KPUCTAUIMYECKYIO IIJIACTHHKY.
YeTBepTbBOJIHOBAsE W IOJYBOJIHOBAas IUIACTUHKH. AHaIu3 MOJISIPU30BAHHOIO  CBETA.
WutepdepeHnysi MOISIPU30BAHHOTO CBETA: B NapaJICNbHBIX (OPTOCKOIHUS) U CXOASIIMXCS
(xoHOCKOIHS) Jayyax, oOpa3oBaHue MaJIbTUHCKOTO Kpecra. HckyccTBeHHOE
nsynydenpenomierue. @otoynpyrocts. DPpdextsr Keppa, Korron-Myrona, [Tokkensca.

Tema 7. Bpaienue miockocTy Mospu3auu

Onrtuueckd aKTUBHBIE BellecTBa. Bpaienue miockocTu mnojispusauuu. Teopuss DpeHerns.
MarauTtHoe BpalleHue mI0cKocTH nojsipusanun (3hdext Dapanes).

Tema8. Jlucniepcust cBera

Hucnepcus ceta. Kitaccuueckast teopust qucniepcun. Teopus Jlopentia. @opmyna 3enpMmeitepa.
Pazpemaromast criocooHocTs mpu3mbl. Dopmyna Jlopentn-Jlopenna. YiaenbHas pedpakims,
MoJieKyIsipHas pedpaxius. Jlucrnepcus BOajiy OT JUHUNA MOTJIOMIEHUs. AHOMAaNIbHAS TUCTIEPCHUS.
Hucnepcuonnas ¢opmyna Komm. IloHsTHe O KBaHTOBOW Teopuu amcriepcuu. Jlucmepcust B
MeTtauiax. Jlucnepeus mia3msl.

Tema 9. Paccesinue u nmoryiomeHue cBera

Paccesnue csera. Bunel paccesnus. Teopus Paned. Paccesnue Mu u paccesuue Manaensirama
— bpummrosna. KomOunanmonHoe paccesiuue. [lormomenue ceera. 3akon byrepa — JlamGepra —
bapa . Hacelienue nornomieHust mpu O0JIbIIMX HHTEHCUBHOCTSIX.

Tema 10. TerutoBoe u3mydeHue

TennoBoe wu3nydyenne. (OCHOBHBIE  XapaKTepUCTUKU  M3nydeHus. MsnyuarenpHas wu
norJomaTensHas cnocoOHocTh Tena. PaBHoBecHOe m3nydenne. 3akon Kupxroda. Cszbp MexIy
U3ITy4aTeNIbHOM CMOCOOHOCTHIO M OOBEMHOM IUIOTHOCTBIO 3JIEKTPOMArHUTHOM OJHEPTHUU.
AOCONIOTHO YepHOe Teno. 3aKOHBI M3ITy4eHUs aOCOJIIOTHO YEPHOTo Tena. Mojabl KyOM4ecKou
nonoctu. @opmyna Panes-Jlxunca. YinerpaduosneroBas karactpoda. @opmyna [lnanka. 3akon
cmemienns Bwuna. 3akon Credana-bonpumana. Koadpounuentst OiHmreliHa. Teopus
OiiHmreitHa U BbIBOJ (opmynsl Ilnanka. ITpoxoxkiaeHue cBera uepe3 cpely, Bo3JeicTBHE
CBETOBOI'0 [TOTOKA HA 3aCEJIEHHOCTh YPOBHEH.

Tema 11. JIazepsl

Jlazepwl. [lpunnunsl padoTel na3epa. MHBepcHas 3aceneHHOCTh. Cxembl Hakauku. CBoWCTBa
Ja3€pHOrO M3Iy4deHHs. THIbI Ja3epoB: ra3oBble, TBEPIOTEIbHBIE, )KUIKOCTHBIC; UMITYJIbCHBIE,
HEeNpephIBHbBIE; TIEpEeCTpanBaeMble, Ha CBOOOAHBIX dJ1eKTpoHaxX. [IpuMeHeHune na3epos.

Tema 12. KopmyckynspHble CBOICTBa CBETa

Kopnyckynspuas npupoaa csera. @oton. Umnynsc u sueprust potona. ®otoddpdext. 3akoHbI
CroneroBa. @opmyna DifHmTeliHa. Topmo3Hoe u3nyuenue, onblT bote. Dddext Komnrona.
KopnyckyJIipHO — BOJTHOBOM TyaJIM3M.

9. Tekyummii KOHTPOJIb MO TUCHUTIAHE

Texymuii KOHTpOJIb IO JWCHUUIUIMHE IPOBOJAUTCS IIYTEM KOHTPOJI IOCEIAEMOCTH,
KOHTPOJISI  BBINOJHEHHS] MPAaKTUYECKHX 3aHATHHM, KOHTPOJIBHBIX 3aJaHUl U  TECTOB,
KOJUIOKBUYMOB 110 MaTe€puajiaM JUCLMILIMHBL, BBINOIHIEMBIX CAMOCTOSATEIBHO.

Texyiuit KOHTpOIb PUKCUpPYETCs B (hOpMe KOHTPOIbHOW TOUKH HE MEHEe OJIHOTO pa3a B
ceMecTp.

OueHOUHBIE MaTepUaidbl TEKYIIEro KOHTPOJIS pa3MelneHsl Ha cahWte TI'Y B paznene
«Mudopmarms 06 oOpazoBaTenbHOI mporpammey — https://www.tsu.ru/sveden/education/eduop/.

10. Mopsiok MpoBeeHUsI U KPUTEPUH OLEHHUBAHUS MPOMEKYTOYHOM aTTeCTALUH

JK3aMeH B 4YeTBePTOM ceMecTpe IPOBOJUTCS B NMHUCHMEHHOH ¢opme mo Ouseram.
buner conepxur nBa Bonpoca. [IponomkuTensHOCTh 3K3amMeHa 1,5 Jaca.


https://www.tsu.ru/sveden/education/eduop/

K sk3ameHy nomyckaroTcs TOJBKO T€ CTYAEHTBI, KTO YAOBIETBOPUTEILHO BBITOJIHUIN
BCE€ MTPAKTHUYECKHUE 3aJaHUS.

IlepBbie Bompochkl OmieToB mposepsitoT (opmupoBanue OIIK-1 B cooTBercTBUU ¢
unaukaropom MOIIK-1.1. OTBeTsl garoTcs B pa3BepHYTOH dopme.

Bropeie Bompocsl OwmieroB mposepsitoT (opmupoBanue IIK-1 B cooTBercTBUU €
nnaukaropom MIIK-1.1. OTBeTH 1at0TCs B pa3BepHyTOM hopMme.

IIpyMepHBIii IEpeUeHb TEOPETUUECKUX BOIIPOCOB.

1. Beenenwue. [Ipeamer onTuku. DBOIIOIMS MTPEICTaBICHIH 00 ONTHKE.

2. DIEKTPOMarHUTHHIC BOJHBL. YPaBHEHHUS AJIEKTPOMArHUTHOM BONHBI. CBOICTBA 3-M BOJIH.
MoHoxpomMaTHUYeCKUEe U HEMOHOXpOMATHYECKHE BOJNHBIL. Da3oBas U TpYIIOBas CKOPOCTh
3JIEKTPOMAarHUTHOM BOJIHBI.

3. BonmHoBass u reomerpuueckas onTHka. OCHOBHBIC IOJIOKEHUS TE€OMETPUYECKOH ONTHKH.
[Tpunun ®depma.

4. Unrepdepenuust csera. KorepentHsle BosHBL. —PacnpenerneHne HMHTEHCHUBHOCTH B
UHTEpPEPEHIIMOHHON KapTUHE OT 2-X TOYEYHBIX HMCTOYHMKOB. Kiaccudeckue OmbITHI IO
HaOmroennio uHTEpdepeHunu ceera. BrmusHue pasmepoB ucrounuka. [IpocTpaHcTBeHHAs
KOI€pEHTHOCTh. BiMsHIe MOHOXPOMaTUYHOCTH. BpeMeHHas KOrepeHTHOCTb.

5. Unrepdepennunss B TOHKMX 1UieHKaX. Jlokammszanuss monoc wuHTepdepenunu. Kombia
HproroHa.

6. JIByxirydeBble HHTEp(HEPOMETPHI U UX IIPUMEHEHHE.

7. MHoronyuyeBas unrepgpepenuus. Popmyna Ditpu. Kpurepuii peskoctu nHTEpHEpeHUINOHHBIX
nosioc. Jlucnepcuonnas obnacts. Jlucnepcusi. MHOTOCIONHBIE AUAIEKTPUUECKUE TOKPBITHS.
Oranon ®@abpu-Ilepo. [Ipumenenne MHOTOIy4YeBON HHTEPHEPEHIINH.

8. Iudpakumst cBera. Ilpunnun [roiirenca-®penens. Meton 30H. Crnmpans Dpenens.
[Tpocreiimume nudpaknronnsie 3aaaun. Knaccudukanus sBinenuil tudpakuuu.

9. Mudpakuus Openens Ha NPIMOIMHEHHOM Kpae dKpaHa. Y paBHeHHe crimpanu KopHro.

10. Mudpaxus dpaynrodepa. Pacnpenenenne HHTEHCUBHOCTH B JU(PPAKIIMOHHONW KapTUHE OT
onHOM menu. J(udpakunoHHast pacXoJUMOCTb CBETOBOro nyuka. HakionHoe nagenue sydei.
Bnusinue pasmepoB uctounuka. [ludpakuus PpayHrodepa Ha OTBEPCTUH B 3KpaHe, Ha
IPSIMOYTOJIBHOM OTBEPCTHH, Ha KPYIJIOM OTBEPCTHH.

11. Iudpakums cBeTa Ha MpaBWIbHONU cTpykType. Audpaxknuonnsie pemerku. Pacnpenenenue
MHTeHCUBHOCTU. HakiioHHOe maseHue nmydyeil Ha AUQpakuoHHYI0 pemieTky. CrnekTpaibHble
XapaKTEePUCTUKH TU(PPAKIIUNOHHOMN PEeIIeTKH.

12. dazoBsie permeTku. JnreaoH MalkenbcoHa. XapaKTePUCTHKU CIIEKTPAILHBIX MTPHOOPOB.

13. Iudpaxius Ha MIOCKOH M MPOCTpaHCTBEHHOW cTpykTypax. @opmyna Jlays. udpaxmus
PEHTIE€HOBBIX JTy4eil.

14. Tonorpagus. I'onorpadupoBanue miockoi u chepuueckoir BosH. ['onorpammer dpenens
TpexmepHbix 00bekTOB. Meton 1O. H. Jlenucroka. YcioBusi TONY4YEeHHUS TOJIOTPaAMM.
[Tpumenenue ronorpaduu.

15. CBOIiCTBO MOMEPEYHOCTH AIIEKTPOMATHUTHBIX BOJH. EcCTECTBEHHBIH M TMOISPU30BaHHBIM
cBeT. Buab!l nonsgpusanuu. 3akod Mamtoca.

16. OTpaxkeHune U MpeIOMIICHHE CBETa Ha TpaHuIe ABYX cpea. Dopmynsl OpeHens, ux aHaN3.
SIBEHME MTOJIHOTO BHYTPEHHETO OTpaxkeHus1. OTpakeHUE CBETa OT IOBEPXHOCTH METaJlIaA.

17. PactipocTpaneHue cBeTa B aHU3OTPOIHBIX cpedax. JIBoiiHoe ydemnpernoMIIeHHE.
Omnunruyeckas U Kpyrosas nossspusanus. OnucaHue aHu30TPOIHBIX CPE.

18. PactipocTpaneHue mIOCKOH MOHOXPOMAaTHYECKOW BOJIHBI B aHW3OTPOIHOM cpene. Da3oBbie
CKOPOCTH OOBIKHOBEHHOW M HEOOBIKHOBEHHOH BOJH. YpaBHeHue @Dpenens. Xon ny4yei B
aHM30TpONHBIX Kpuctauiax. [locrpoenue [roiirenca.

19. TlonspuzanuoHHble NpU3Mbl U TOdgpoubl. VHTepdepeHus MoasprU30BaHHBIX JIydeil.
WuTepdepeHnys B CXOAALIMXCS JTydax.

20. OnTuyecky aKTUBHBIE BelleCTBa. BpareHue miockocty nosipu3auu. Teopus OpeHens.

21. MarauTHo€ BpalieHne TI0CKoCTH nojsipu3anuu. Teopus Jlopenia.



22. lucnepcusi cBeta. Kiaccumueckass Tteopust aucrepcuu. Jlucmepcusi BIAIW OT JIMHUH
MorioleHusl. AHomanbHasg aucnepcus. [loHATHE O KBAHTOBOM TEOPUM IHUCIEPCHUHU.
Hucnepcus B Metaiuiax. Jlucnepcus nia3msl.

23. Paccesuue cBera. Bunel paccesnusa. Teopuss Panmes. Paccesame Mwu u  paccesHwue
Manpaensmramma-bpunntosna. KomObuHalnonHoe paccesHue.

24. Tlornomenue cBera. 3akoHbI byrepa.

25. Kopniyckynspuas npupoaa cera. @oron. mmynbe u sHeprus ¢goroHa. KopmyckymsipHo-
BOJIHOBOU JTyaJIu3M.

26. ®oroapdexr. 3akonsl CtoneroBa. Popmyna DHHIITEHHA.

27. 3ddext Komnrona, TopmosHoe uznyuenue, onsit bore.

28. TermoBoe wu3nydeHue. OCHOBHBIE XapaKTEpUCTHKH U3dIydeHUs. 3akoH Kupxroda.
AGCOIOTHO YepHOoe Teslo. 3aKOHbI M3JIy4eHHs abconoTHO uepHoro Ttena. Gopmyna Panes-
Jxunca.

29. VuerpaduoneroBas karactpoda. Dopmyma Ilnanka. Teopus DiHIITENHHa W BBIBOJ
dopmynsl [lnanka. [IpoxoxaeHue cBera uepe3 cpenay, BO3ICHCTBHE CBETOBOTO IMOTOKA Ha
3ace’eHHOCTh ypoBHeH. KoaddunuenTs DiHIITEHHA.

30. JIazeper. [Ipuanumsr pabotel ta3epa. Cxembl Hakaukd. CBOMCTBA Ja3epHOrO HM3IIYUCHUS
Tunel nazepos. [Ipumenenue nazepos.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEKTPOHHBIN y4eOHBIH KypCc MO JUCIHHUIUIMHE B SJICKTPOHHOM YHHBEPCHUTETE
«Moodley https://moodle.tsu.ru/course/view.php?id=3737

0) OnleHOUHBIE MaTepHaibl TEKYIIETO KOHTPOJIS W MPOMEKYTOUYHOW aTTECTAIlMH 10
aucummmne (https://www.tsu.ru/sveden/education/eduop/).
0) OnleHOYHBIE MaTepHalibl TEKYLIEro KOHTPOJISl M MPOMEKYTOYHOM aTTeCTalluH I10

JUCLIUILUINHE.

[lepeueHb BOMpOCOB, BHIHOCUMBIX Ha 3K3aMEH.

1. DnextpomarautHble  BoiHbL.  Illkama  2JEKTPOMAarHUTHBIX  BOJH. Y paBHEHUS
3JIEKTPOMATHUTHOM BOJIHBI.

2. CpoiicTBa JIEKTPOMAarHUTHBIX BOJH. MOHOXpOMaTHYECKHE W HEMOHOXPOMAaTHUYECKUE
BOJIHBI. Da30Basi CKOPOCTh AJNEKTPOMArHUTHOW BOJIHBI. M3myueHue 31eKTpOMarHUTHBIX
BoJIH. BuOparop I'epua. DHeprus uzinydenus Budparopa. J[uarpaMma HarnpaBieHHOCTH.

3. CnexTpanbHOE pa3loKEeHUE HMIIydeHHs (U1 3aTyXarollero OCIIUIITOpa) W IIMpUHA

CHEKTpanbHOM JMHMU. KBaHTOBas Monens u3nydeHus artoMa. Mmnynbc u sHeprus

dbotoHa.

PaccmoTpenue BemecTBa Kak CINIOMIHON Cpelibl PU B3aUMOAECUCTBUH CO CBETOM.

5. BonHoBas u reomerpudeckas ontuka. OCHOBHBIE MOJIOKEHUS T€OMETPUUYECKOI ONMTHKH.
[Tpunnun @epma. TayroxpoHU3M.

6. BeiBoj 3aKk0oHa OTpakeHHs cBeTa W 3akoHa CHeyumyca w3 npuHimma depma. SIBreHue
IIOJIHOTO BHYTPEHHETO OTPAXKEHHUS.

7. Xox nydedt B TIJIOCKO TMapaUIebHON TIIJITACTHHKE, B TPEYrOJIbHOW TpH3Me. YTOII
HAaMMEHBIIETO OTKJIOHEHUS IPU3MBI.

8. ®opmyna ToHKOH smH3BI (0e3 BBIBOzA). [IpomoikHOE M TIOMEpEYHOE YBEITHUYCHHE.
IToctpoenne wu300pakeHUs, (GOPMHUPYEMOro TOHKOM JHMH30H. XpoMaTHuyecKkas M|
chepudeckas abeppaivu B JIMH3E.

9. Nnrepdepenunss cBera. KorepeHTHble BoONHBI. PacnpeneneHne WHTEHCUBHOCTH B
UHTEPPEPEHITMOHHON KapTHHE OT 2-X TOYEUHBIX HCTOYHUKOB.

10. Knaccuueckue wuHTepdepeHnoHHble cXxeMbl: cxema HHra, Ounpusma @penerns,

3epkaa Openens, cxema Jlnolina, bunvaza buiie.

11. BausHue pa3smepoB MCTOYHMKA. [IpocTpaHCTBEHHasi KOTEpEeHTHOCTb. BiusHue

MOHOXPOMAaTHYHOCTH.

12. BpemenHast KorepeHTHOCTh. MHTepdepeHLMss B TOHKHMX IUICHKaX M KIIHHE.

&
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Jlokanuzanus nojaoc HHTepQepeHnu.

Konsna HerotoHa. CTOsIuME 371€KTPOMAarHUTHBIE BOJIHEL.

Meton Jlunnmana B uBeTHoM ¢ortorpaduu. JByximydeBble HHTEpHEPOMETPHl U HUX
IIPUMEHEHHE.

Kpurepwuii peskoctu nHTEp()EPEHIMOHHBIX TTOJIOC.

3Be3nHbId nHTEphEepoMeTp MalikenbcoHa.

MmuoronyueBas ~ uHTepdepenius.  Otamon  Dabpu-Ilepo.  Dopmyma  Diipwm.
JucnepcuonHas obnacte. Jlucnepcus. MHOrocioiHble AUAIEKTPUUECKUE MOKPBITHSL.
[TpuMmeHeHre MHOTOJTY49eBON UHTEP(HEPCHITHH.

Hudpakuus ceera. [Ipuamun [oirenca-dpenens. 3oas1 Openens.

Bekropnas nuarpamma. 3oHHas U (pa3oBasi IIIACTHHKA.

Hudpakuus @penens Ha Kpyrasix npensatcTBusx. [1atHo [Tyaccona.

Knaccudukanus sBinenuit 1udpakiuny 1 reOMeTpUIecKas OrTHKA.

Hudpakuus OpeHens Ha TPIMOJIMHEHHOM Kpae dKpaHa. Y paBHeHue criupain KopHro.
Hudpakmus Dpaynrodepa. PacnpeneneHne HWHTEHCHBHOCTH B TU(PPAKIMOHHOM
KapTHHE OT OJHOM 1menu. /IudpakunoHHas pacxoAuMOCTb CBETOBOTO IyYKa.
Haxnonnoe nagenue nydeil. Bnusiaue pasmMepoB UCTOYHHUKA.

Hudpakus OpayHrodepa Ha OTBEPCTUH B IKpaHe, HA MPSAMOYTOJbHOM OTBEPCTUH, Ha
KpYTJIOM OTBEPCTHUH.

Hudpakius cBera Ha NpaBWIBHOM  CTpykType. JludpakuuoHHbIE pPELIETKH.
Pacnipenenenne wHTeHCMBHOCTH. HakiioHHOe majeHue ydyed Ha AU(PaKIHOHHYIO
pELIETKY.

CriexTpajbHbIE XapaKTePUCTHKH AU(PPAKIUOHHOW pemieTkd. Da3oBble PEHIETKH.
Ouenon MaiikenbCoHa.

XapaKkTepuCTUKU CHEKTPAJIBLHBIX npubOpoB (uaTEepdepomeTpsl, pu3Ma,
IU(pakIUOHHAs pelleTKa): JAUCIEepCHsi, pa3pellaroiias cuiaa, o0JacTb CBOOOIHON
aucnepcuu. Posb criekTpanbHOIro anmnapara Ipy aHaJIu3e CBETOBOTO UMITYJIbCA.
Judpakius Ha IUIOCKOW M TMPOCTPAHCTBEHHOH cTpykTypax. @opmyna Jlays.
Hudpaxius pentrenoBckux Jiyueil. @opmyna Bynsga-bperros.

lonorpadus. T'omorpadupoBanue minockoi u chepuueckoi BosH. [omorpammsl
@peHenst TpeXMEpPHBIX OOBEKTOB. YCJIOBMS MONydeHUs rojorpamm. [Ipumenenue
rojorpaguu.

[Tonspu3oBaHHbBIN CcBET. ECTECTBEHHO - MOJSPU30BAHHBIN, IUIOCKO-TIOJISIPU30BaHHBIN,
JUIMNTUYECKU NoJsIpu30BaHHbI cBeT. [lomsapusarop. CreneHp mnoispusanyy. 3aKoH
Manroca.

[TonApuzanus npu NpenoMICHUHA U OTPAKEHUM CBETa HA TPAHUILIE IBYX AUDJIEKTPHUKOB.
Kosddunmentsl oTpakeHus A NEpHEHAMKYISIPHOM M NapajuIeTbHOW KOMIIOHEHT.
OtpaxkeHue M NpEIOMIICHUE CBETa Ha rpaHule ABYX cpeld. Popmyinbsl PpeHens, ux
aHaIN3.

VYron bprocrepa. Croma CroseroBa. da30Bble COOTHOLIEHHS MEXIY NAAAOIIEH U
OTpaXKeHHOH BOJHAMU. SIBJIEHHE MTOJIHOTO BHYTPEHHETO OTPaXKEHHUSI.

OtpaxxeHue cBeTa OT MOBEPXHOCTH MeTajlla. MeTaioonTrKa.

JIBoiiHoe myuenpenomiienue, . bapronunyc=Pacmyc bapronun (1669r.), ucnanackuii
mmar. o- u e-myud. Onruyeckas och, INIABHOE CEUEHUE KpUCTaLIa. J{UXpousm.

TeH3op  IUAIEKTPUYECKOW  MPOHUIIAEMOCTH,  DJUIMICOMJ  JUJIEKTPUUYECKOUN
MIPOHHUIIAEMOCTH B Oe3pa3MepHbIX KOOpAMHATaX. J[Ba KpYroBBIX CEUEHHUS AIIIMIICOMJIA.
CrmonieHHbIN U BBITAHYTHIN ceponbl. J[ByocHbIe U OTHOOCHBIE KPUCTAILIBI.
[Tnockue MOHOXpOMATHUYECKHE BOJIHBI B aHM30TpOmHOM cpene. JlydeBas u ¢azoBas
ckopoctu. Bektopa N u S. CootHomenust Mmexny Bekropamu D, E, B, N, S. OcHoBHbIE
ypaBHeHus i E u D uepe3 N u S.

I'maBHBIE CKOPOCTH M TJIaBHBIE IOKA3aTENM INpesoMiIeHHsA. YpaBHeHUs Dpenensa st
($a30BBIX M JYYEBBIX CKOPOCTEH. OIJIMIICOMJI JIy4eBbIX M BOJHOBBIX HOpMAJCi.
JIy4yeBble MOBEPXHOCTHU. J[BYOCHBIE M OJHOOCHBIE KPUCTAJUIBI.
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Xon mydel B OIHOOCHBIX KpucTayuiax. JlydeBble u (pa3oBble CKOpPOCTH O- U €-BOJIH.
[Toctpoenue I'toitrenca yisi OTHOOCHBIX KPUCTAIIIOB.

[Tonspusanmonnele npusmel u  nomsgpounsl. Ilpusma Hukonsa. IIpoxoxknenue
MOJISIPU30BAHHOTO CBETA Ye€pe3 KPUCTAUIMYECKYHO IUIACTHUHKY. YeTBepThBOIHOBas M
I10JIyBOJIHOBAsSI INITACTUHKU. AHAJIU3 MOJIIPU30BAHHOTIO CBETA.

WNuTtepdepeniuss MOISIPU30BAHHOTO CBETa: B MapalielbHBIX (OPTOCKOMHUSA) U
CXOASIUXCS (KOHOCKOMHSI ) Tydax, 00pa3oBaHHE MaJIbTHUICKOTO KpecTa.
HckyccrBennoe apynydenpenominenue. Doroynpyrocts. Iddextor Keppa, Korron-
Myrtona, Ilokkensca.

OnTryeckn akTHBHBIE BelllecTBa. BpameHue mockocTH nossipusanuu. Teopus
@®penenst. MarHuTHOE BpalleHHE MI0CKOCTH nofisipu3aruu (3ddext Dapases).
Hucnepcus cBera. Kiaccuueckast teopusi aucnepcuu. Teopusi Jlopentna. dopmyia
3enbmeiiepa.

®opmyna Jlopenti-Jlopenna. YnaenpHas pedpakmus, MOJCKYJIspHas pedpakiusi.
Jucnepcus BIany OT JIMHUN MOMJIOIICHHUS. AHOMaJIbHAs JUCIIEPCHUS.

Hucnepcuonnas ¢opmyna Komm. [loHsTHe O KBaHTOBOH TeopuH IUCIEPCHUU.
Hucnepcus B Metaiuiax. Jlucriepcust mia3mesl.

Paccesnue cBera. Buawsl paccesnusi. Teopust Panes. Paccesame Mu m paccesiHue
Manpensimrama — bpuirosna. KomOuHannonHoe paccesHue.

[Tornomenue cBeta. 3akon byrepa — Jlambepta — bapa . Hacblenue nornoieHus npu
OOJBIINX MHTEHCHUBHOCTSIX.

TennoBoe wu3nydenue. OCHOBHBIE XapaKTEpUCTUKM H3aydeHusa. W3mywatenbHas u
norJomaTeNbHas CliocoOHOCTh Tena. PaBHoBecHOe n3nmydyenne. 3akon Kupxroda. Ceszp
MEXIY H3Iy4aTelbHON CIOCOOHOCThIO M OOBEMHOW IMJIOTHOCTHIO 3JIEKTPOMArHUTHOMN
SHEpPrUHu.

AOGCONIOTHO 4YepHOE Teno. 3aKOHBI M3Iy4YeHHs aOCONIOTHO 4epHOro Ttena. Mosl
Kyoudeckoit nmonoctu. ®opmyna Panes-/xunca. YinerpaduoneroBas karactpoda.
®opmyna [Inanka. 3akon cmenienus Buna. 3akon Credana-bonbimMana.
Koadpdunuenter OiHmreliHa. Teopuss OiHmTeliHa W BbIBOA (opMyibl [lnanka.
IIpoxoxxneHue cBera 4epes3 cpeny, BO3LCHCTBHE CBETOBOIO IOTOKA HA 3aCEIEHHOCTh
YPOBHEM.

Jlazepsl. Ilpuniunsr paboTsl na3epa. MHBepcHas 3aceneHHOCTb. CXeMbl HaKaukH.
CBolicTBa J1a3epHOT0 U3ITy4YEHHUS.

Tunsl 1a3epoB: Ta30BbIE, TBEPIOTEIBHBIE, JKUIKOCTHBIE; UMITYJIbCHBIE, HENTPEPHIBHBIE;
nepecTpanBaeMble, Ha CBOOOHBIX 3JIeKTpoHax. [IpumeHeHue ga3epos.
KopmyckynspHas npupoja ceera. @oron. Umnynsce u s3Heprus poToHa.

®oroaddext. 3akonsl CroneroBa. Dopmyna DifHIITEIHA.

TopmoszHoe uznydenue, onslT bore. pdexr Komnrona. KopnyckynspHo — BOTHOBOM
Tyanu3M.

B) [lepeveHb peKOMEHIyeMbIX CEMUHAPOB M MPAKTUUCCKUX 3aHSTHIA:

YpaBHenus Maxkcsesia.

OnekrpomMaruuTHele  BOoiHBL. ~ Bekrtop  IloWiHTMHra. HMwmnynec w  naBiieHHe
3JIEKTPOMArHUTHON BOJIHBI.

I'eomeTpuueckas ontuka. 3aKOH OTpa)k€HUsI CBETA. 3aKOH NPEIOMJIEHHUS CBeTa (3aKOH
Cuennuyca). [TonHoe BHyTpeHHee oTpaxkeHue. [inockue 3epkana.

[Inocko — mapajutenpHas IMJIACTUHKA, KJIMH, TpU3Ma. TOHKas JTUH3A.

Wutepdepennus. Cxema FOura, ounpuzma @penens, sepkana Openens, cxema Jlnoiaa,
ounun3za buiie.

Wutepdepeniys B ToHkHX miieHkax. Kombia HeroToHa.

HNuTtepdhepomerprl. MHOTOMTYUYEeBast HHTEPhEPEHITHS.

Hudpaxius Openens. 3oap1 Openens.



9. Hudpaxuus Opaynrodepa. AudpakuronHas pemnierka. Pazpemaromnias cuiaa OonTHYECKUX
pUOOPOB.

10. MonspuzoBanusiii cBeT. 3akoH Maitoca. @opmynsr Dpenensi.

11. KpucrammoonTruka. DITUIICONI BOJHOBBIX HopMasiel. JIyueBoit ammmncoun. [loctpoenue
['roiirenca B OJHOOCHBIX KpUCTAJIAX.

12. WnTepdepeHnus noaspru30BaHHBIX JIYYCH.

13. Bpamenne miockoctu nossipusanuu. VckycctBeHHas anuzoTponus. Dddextsr Keppa,
®dapazes.

14. W3nydenue abCONMIOTHO YEPHOTO Tea.

15. Jlucnepcus. @opmyna 3enpmeriepa.

CamocTtosaTenbHas paboTa CTyJeHTa BKIIOYAET:
yIIIyOJICHHOE TEOPETHUYECKOE M3YYEHHE pa3esioB Kypca MpH MOATOTOBKE K JIGKIMOHHBIM U
MPAKTUYECKUM 3aHATHSIM;
MIOJITOTOBKY K OOCY)KJIEHUIO MaTepuaa, B TOM YHCIIE CaMOCTOSATEIbHBIN MOMCK HEOOXOAUMBIX
HCTOYHUKOB MH(OpMaIMK, BKJIIOYasi HAy4HO-00pa3oBaTeabHble pecypcehbl ceTu HTepHeT;

Bormpockl, BBIHECEHHBIE HA CAMOCTOSATENbHOE U3YUEHHUE.

BreiBon 3akoHa oTpakeHus cBera M 3akoHa CHemmyca u3 npuHuuna ®depma. fIBneHue
IIOJIHOTO BHYTPEHHEIO OTPAXKCHHUS.

Xox Jydell B IUIOCKO TNapajuIeIbHOM IUIaCTUHKE, B TPEYrOJbHOW MpU3ME. YTOl
HAaUMEHBIIETO OTKIOHEHUS IPU3MBI.

®opmyna ToHKOM suH3bL. IIpomonsHOoe U nonepedHoe yBenuueHue. Iloctpoenue
n300pakeHust, GOpMUPYEMOro TOHKON JIMH3O0M.

Xpomaruyeckas U cepudeckas abeppaliy B JIHH3E.

Mertop Jlunnmana B 1iBeTHO# doTorpaduu.

Pa3pemaromniast ciocoOOHOCTb MPU3MBI.

[Tornomenue cBera. 3akoH byrepa — JlamGepra — bapa . Haceblmienue mnorsiouieHus mnpu
00JIBIINX UHTEHCUBHOCTSIX.

JlutepaTypa K TeMaM JUIsl CAMOCTOSITEIbHOT'O U3Y4YEHHUS
Kypc oOmieit ¢usuku. B 4 tomax. Tom 3. KantoBas ontuka. ATomHas ¢usuka. Ousnka
TBepaoro Ttena. du3znka aToMHOro sapa U aneMmeHTapHbix uactul M. B. Casenbes,
NznatenberBo: «KuOPyc» 2012 1. ISBN: 978-5-406-02590-1, 978-5-406-02586-4.

CuByxun JI. B., O6mmii kypc ¢usuku. B 5-tu tomax. Tom4. Onruka, M3marenbcTBo:
Ouzmariut, 2013 1, ISBN: 5-9221-0228-1, Crpanui: 892

12. Ilepeuyens yueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

[IepeueHb OCHOBHOM U AOMOJHUTEIBHON Y4eOHOM TUTEPaTypHI.

a) OCHOBHas JIuTepaTypa:
Kypc obmeit pusuku. B 4 Tomax. Tom 2. DnekrpudectBo u marHetu3M. Bomubl. Ontuka U. B.
CagenweB UznatenbctBo: «KHOPyCc» 2012 1. ISBN: 978-5-406-02589-5, 978-5-406-02586-4

Kypc o6mieit ¢usuku. B 4 tomax. Tom 3. KBantoBas onrtuka. ATomHas ¢usuka. Ousuka
TBepaoro Ttena. du3zuka aToMHOro sapa W aneMmeHTapHbix uactull M. B. Casenbes,
NznatenberBo: «KuoPyc» 2012 1. ISBN: 978-5-406-02590-1, 978-5-406-02586-4.

CuByxun /I. B., O0mmii kypc ¢usuku. B 5-tu tomax. Tom4. Onrtuka, M3marenbcTBo:
Ouzmariut, 2013 1, ISBN: 5-9221-0228-1, Crpanui: 892



6. byrukos E.W., Ontuka, M., Beicmias mkona, 1986; 511 c.
7. Wponos, U.E., 3amaun no obmieit ¢pusuke. — CI16: U3parenscrBo:Jlans, 2016. — 416 c.

ISBN: 978-5-8114-0319-6

0) TOTIOJIHUTEIbHAS JTUTEPATYpa:

T'omxaes H.M., Onruka, M., Beicias mkoma, 1977; 432 c.

MatseeB A.H., OnrTuka, M., Beicmas mxoina, 1985; 351 c.

Jlannc6epr I'.C., Ontuka, M., Hayka, 1976 u mo3xe; 848 c.

ITons P.B., OnTuka u aromuas ¢pusuka, M., Hayka, 1966; 552 c.

Bopa M., Boned D., OcHoBsl ontuku, M., Hayka, 1970 u mo3xe; 855 c.

Hutubepn P., duznueckas ontuka, M., Hayka, 1965; 636 c.

Uponos U.E., Bonnossie nponeccel. OcnoBHbIE 3aK0HbI, 2000;

Hernad A.A., SABopckuit .M., JIebenes A K., CnpaBounuk no ¢usuke, uza. 8-e, 20006,
Kopu I'., Kopn T, CripaBounuk no MmaremaTuke, 1968 u nozxe.

CoNoOR~WNE

B) pecypchl cetu HTepHeT:
https://phys.spbu.ru/content/File/Library/studentlectures/Krylov/Optics.htm
2. https://old.mephi.ru/students/vl/physics/index.php

=

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTU

a) JUIICH3MOHHOE ¥ CBOOOIHO PacpoCTpaHsIeMOoe MPOrpaMMHOE OOecCIIeueHuE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkiio4aeT MpHIOKEHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myONIM4YHO JocTynHble oOnaynbie Texnonoruu (Google Docs, SInaekc auck u T.11.).

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

— DNEeKTPOHHBIN KaTaJjior Hayunou O6ubaoTexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas O6ubanoreka (peno3uTopwii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbsranT crynenra — http://www.studentlibrary.ru/
— O6pasoBatenbHast miardopma FOpaiit — https://urait.ru/

14. MaTepuabHO-TeXHHYECKOe odecrieyeHme

Aynutopuu Juist IPOBEIEHNUS 3aHATUHN JIEKIIMOHHOIO THIIA.

Aynuropun JUis TIPOBENEHUS 3aHSATHM CEMHUHApCKOro THIA, WHAUBUAYAJIbHBIX U
IPYIIOBBIX KOHCYJIBTALMM, TEKYIIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALINH.

[Tomerenust a1 caMOCTOSTENILHONW paOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 HMH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynutopun 1 OPOBEACHMS 3aHATUN  JIEKIMOHHOTO U CEMHHApCKOro THIIA
WHAVBUAYAJIbHBIX M TPYIIOBBIX KOHCYJIbTAI[Mi, TEKYHIEr0 KOHTPOJS M MPOMEKYTOUHOM
aTTeCTalluy B CMEUIEHHOM (popmate («AKTpY»).

15. Undopmauus o pazpadéoTyukax

HNemkun Bnagumup IletpoBud, mpodeccop, TOKTOp (U3HKO-MAaTEMATHUECKUX HAYK,
busndeckuii paxynprer TOMCKOTro rocyaapcTBEHHOTO YHUBEPCUTETA, 3aB. Kadeapoi olmiei u
HKCIEPUMEHTAIBHON (pr3uKH


https://phys.spbu.ru/content/File/Library/studentlectures/Krylov/Optics.htm
https://old.mephi.ru/students/vl/physics/index.php
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/

