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1. Iesap 1 ni1aHUpPYyeMBble Pe3yJbTAaThl 0CBOCHHUS M CHMILIMHBI (MOIYJIs1)

Iesbr0 0CBOEHMSI JUCLMIUIMHEIL ABJsETCA (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHLUI:

—OIIK-1 — CnoocoGHOCTh TPUMEHATh 0a30Bble 3HAHMS B OOJNACTH  (PHU3UKO-
MaTeMaTHYeCKuX M (WIM) €CTeCTBEHHbIX Hayk B cdepe cBoell mnpodeccrnoHaIbHON
NeSITeTbHOCTH;

—IIK-1 — CnocoGHOCTh MPOBOAMTH HAy4HbIE MCCIEJOBAHUSA B BBIOpaHHOH obsacTH ¢
UCITIOJIb30BAHUEM COBPEMEHHBIX SKCIEPUMEHTAJIBHBIX W TEOPETUYECKHX METO/OB, a TaKXKe
MH(POPMALIMOHHBIX TEXHOJIOTUH.

PesynpTaTramMu OCBOEHUS TUCIMILIMHBI SBISIOTCS CIEAYIOIMINE HHIUKATOPHI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-1.1. — 3HaeT OCHOBHBIC 3aKOHBI, MOJICIIA M METOJIbI UCCIEIOBAHMS (PU3MUECKUX
IPOLIECCOB U SIBJICHUM;

UIIK-1.1. Cobupaer u aHATU3UPYeT HAYYHO-TEXHHYECKYI0 HH(OpManuio Mo Teme
ucciieIoBaHusl, 0000111aeT HayuHbI€ JaHHbIE B COOTBETCTBHUHU C 33a4aMU UCCIICI0BaHMSL.

2. 33}13‘11/1 OCBOCHUA TUCHHUIIIMHBI

— OcBOMTH NOHATUIHBIN anmapar v onpeAeIeHNs, U3JI0KEeHHbIE B Kypce OnTHKa.

- OBJI&I[GTB OCHOBHBIMH MCTOAAMHU U3YUCHUA OIITUYCCKUX ITPOLECCOB U SIBIICHUH.

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

3. MecTo AucuMnauHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMblI
JlMcuuIuInHa OTHOCUTCS K 00513aTe/IbHON 4acTH 00pa30BaTeIbHOM MPOrpaMMmBbl.

4. Cemectp(bI) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTALUM 110 AUCHHUIINHE

CemecTp 4, sK3aMeH.

5. BxoaHblie Tpeﬁonaﬂuﬂ AJiA OCBOCHHUA JUCHUIIJINHBI

Jlnist u3ydeHus u MOHMMAaHUs MaTepuaia JaHHOM TUCIUIUIMHBI 00yJYaromuics 10IKeH
BJIa/IETh OCHOBHBIMU MOHATUSMHU M METO/IaMU Kypca (pu3uku oO11eo0pa3oBaTeIbHON IIKOJIBI.

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCUMIIMHBI (MOLYJI51)

OO01mmas TpyT0eMKOCTh TUCIUTUTHHBI COCTaBisieT 8 3.¢., 288 yacoB, U3 KOTOPHIX:
— JIeKnuu: 62 u.;

—TpaKTUYECKUe 3aHAThs: 62 1.;

— B TOM YHCIIe TPAaKTUYECKast MOJAroTOBKa: 62 .

O6beM caMOoCTOATENbHOMN pabOThI CTYIEHTA ONpeeNieH Y4eOHbIM IJIaHOM.

8. Conep:xkaHue IMCUUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE 10 TeMaM

Tema 1. 'eomeTprueckas onTHKa.

Beenenne. Ilpenmer onTHKU. DBONIONUSA NpeACTaBICHUH 00 onTHKe. DIEKTPOMarHUTHbIE
BosiHbIL. [llkana >MeKTpOMarHUTHBIX BOJIH. YpPaBHEHHUS 3JIEKTPOMAarHUTHOW BoJiHBL. (CBOMCTBa
JJIEKTPOMATrHUTHBIX BOJH. MOHOXpOMAaTHYecKMe M HEMOHOXpoMarhueckue BosHbL Da3oBas
CKOPOCTh AJICKTPOMArHUTHOW BOJIHBI. M3iIydeHue 37eKTpOMarHuTHBIX BOJH. Bubparop I['epma.
OHeprust u3nydeHuss BuOpatopa. J[marpamma HampaBieHHOCTH. CHEKTpajbHOE pa3iokKeHue
U3Iy4eHus (A7 3aTyXamollero OCLWIIATOPA) M IIMPHHA CHEKTpaidbHOM snHuM. KBaHTOBas
MOJIeIb U3TydeHus aroma. mmynbce u sneprus GpoToHa.



PaccmoTtpenue BelecTsa Kak CIUIOMIHON Cpelbl IIPU B3aUMOJEHCTBUH CO CBETOM.

BonnoBas u reomerpuueckas ontuka. OCHOBHBIE IIOJOXKEHHS TI€OMETPUYECKON ONTHKH.
[Tpunuun ®epma. Tayroxponusm. BeiBoj 3akoHa oTpakeHus cBera M 3akoHa CHeminyca U3
npuHuuna @epma. SIBleHHE TOJHOTO BHYTPEHHETO OTpaXkeHUs. XOJA Jy4ed B IIJIOCKO
NapaJUIECIIbHOM IIJIACTUHKE, B TPEYTrOJILHOW IIPU3ME. YTOJI HAUMEHBIIErO0 OTKIOHEHMS NPU3MBI.
®dopmyiia TOHKOH JuH3bI (0e3 BeiBOAA). [IpononbHoe U nonepeuyHoe yBenuyeHue. Iloctpoenne
u300pakeHust, GopMHPYEMOro TOHKOM JMH30H. Xpomarudeckas u cdepudeckas abeppanuu B
JIMH3E.

Tema 2. atepdepenuns cBera

Wntepdpepennust  cBera. KorepenTHble  BonHbl.  PacnpeneneHne  MHTEHCHMBHOCTH B
UHTEpPEPEHIIMOHHON  KapTMHE  OT  2-X  TOYEYHBIX  HCTOYHHMKOB.  Kiaccuueckue
uHTephepeHIMOHHbIe cXeMbl: cxema lOHra, Ounpuszma @penens, 3epkana DpeHens, cxema
JInoiina, Oununsa buite. Bausiaue pasmepoB ucrounuka. IIpocTpaHcTBeHHass KOTEPEHTHOCTD.
Bausinue MoHoxpomaTmuHOcTH. BpemenHas korepeHTHocTh. MHTepdepeHuMs B TOHKHX
wieHkax M kiauHe. Jlokanmsauust nonoc wuHteppepeHunu. Konbna Hetorona. Crosuue
3JIEKTpOMAarHuTHele BOJIHBL. Meton Jlunnmana B 1BeTHOM (dotorpadguu. JIByxityueBbie
uHTepPEepoMeTpsl W UX npuMeHeHue. Kpurepuid pe3kocTd HHTEP(EPEHIIMOHHBIX MOJIOC.
3Be3aublll uHTEpPepomerp Maiikenbcona. MHoromyueBas unrepdepenuusa. Jranon Dadpu-
[lepo. @Dopmyna Diipu. [ucmepcuonnas  obOmacte. [ucmepcusi.  MHOrocimoiHbie
JIU3JIEKTpUYecKre MOKphITHs. [IpuMeHneHre MHOroy4eBoil nHTephepeHun.

Tema 3. Judpaxius @penenst u OpayHrodepa

Hudpaxmus ceera. [lpunuun [roiireHca-@penens. 3onbl Openens. BekrtopHas auarpamma.
3ouHast u (aszoBas 1utactuHKa. [udpakuus DpeHens Ha KPYTabIX NpemsaTcTBUsX. [IaTHO
[Tyaccona. Knaccudukanus spieHuil audpakuuu M reomerpuyeckas ontuka. Judpakius
@peHenst Ha NPSIMOJMHEHHOM Kpae »dKpaHa. YpaBHeHue crnupanmu Kophio. [Iudpakuums
®paynrogepa. PacnpeneneHne MHTEHCUBHOCTH B JU(QPAKIMOHHON KapTUHE OT OAHOM ILEJNH.
JudpakuonHas pacxoguMOCTh CBETOBOro Imydka. HakinonHoe mnanenue myueil. Bnusnue
pasmepoB ucrouHuka. Judpakuus dpaynrodepa Ha OTBEPCTHUH B IKpaHE, HA MPSMOYTOJIbHOM
OTBEpCTUH, Ha KpyrioM oTBepcTuu. Judpakuus cBera Ha MNpaBUIBHONW CTPYKTYpe.
Judpakuuonnsle pemerku. PacnpeneneHne MHTeHCHMBHOCTH. HakiioHHOe majeHue jyded Ha
IubpakuoHHy0 pemerky. ChnekTpajibHble XapaKTEpUCTHKU TU(PAKIUOHHON PEIIETKH.
dazoBble pemieTkd. OmenoH MailikenbcoHa. XapaKTepUCTUKHM CIEKTPaJbHBIX HpUOOPOB
(uaTepdepomMeTprl, NpusMa, AUPPAKIIUOHHAS PEHIETKA): TUCIEPCHs, paspeliaronas Ccuia,
oOmacte cBOOOAHONM aucnepcuu. Poib cHekTpalbHOro ammapara NpH aHalu3e CBETOBOTO
uMiynbca. Judpakius Ha TUIOCKOM W MPOCTPAHCTBEHHOUW cTpykTypax. Popmymna Jlayo.
Hudpaxius PEHTT€HOBCKHX Iy4en. ®dopmyna Bynbda-bperros. ["onorpadust.
[onorpadupoBanue mockot u chepudeckoit BoiH. [onorpammbl DpeHenst TpeXMEpPHBIX
00BEKTOB. Y CI0BUs NOTydeHUs rojorpamm. [Ipumenenue rojgorpapu.

Tema 4. Tlonsipru30BaHHBII CBET

ITonspu3oBaHHbId  CBET. ECTECTBEHHO - MOJAPU30BAHHBINA, IIIOCKO-TIOJSIPU30BAHHBIM,
AIUTMNTUYECKH NOJISIpU30BaHHbIN cBeT. [lonmgpuzarop. Crenens nonspusanuu. 3akoH Maioca.
Tema 5. SIBneHus Ha rpaHuIle pa3zesna IByX cpel

[Tonsipu3anus Npu OPEOMICHUM W OTPAXEHWM CBETa HA TPAHULE JABYX JAUICKTPHUKOB.
Koadduuments! oTpaxkenus sl NEpIEHANKYISPHON U NapalieNbHOH KOMIOHEHT. OTpaxeHue
Y MPEJIOMJICHUE CBETA Ha rpaHulie AByX cpea. Popmyinbl Openens, ux ananus. Yroa bprocrepa.
Crona CroneroBa. @a30Bble COOTHOIIEHUS MEXIy MaJalOUIEl M OTPaXCHHOW BOJHAMHU.
SIBeHne TOJHOrO BHYTPEHHEro OTpakeHHs. OTpakeHHWEe CBeTa OT IOBEPXHOCTH MeTajlia.
MeramioonTuka.

Tema 6. PactipocTpaneHue cBeTa B aHU30TPOITHBIX Cpeax

JIBoiiHoe nydenpenomienue, O. bapronunyc=Pacmyc bapronun (1669r.), ncnanackuii mmar. o-
u e-nyuu. OnTruyeckas och, raBHOE ceueHue kpucraia. Juxponsm. TeH30p IUATEKTpUYECKOM
POHHIIAEMOCTH, SJUIUIICOU AUAIEKTPHUECKON MMPOHUIIAEMOCTH B O6€3pa3MepHBIX KOOPAWHATAX.



JIBa KpyroBbIX cedeHus sumrnconja. CIUTIONICHHBIM W BBITSHYTHIA chepounsl. J[ByocHble u
OJIHOOCHBIE KpUCTaIlIbl. [[1ockre MOHOXpOMaTHUeCKe BOJIHBI B AHU30TPOITHOM cpene. JIyueBas
u (azoBas ckopoctu. Bektopa N m S. CoorHomeHusi mexay Bekropamu D, E, B, N, S.
OcHoBHble ypaBHeHust i1 E u D depe3 N u S. ['maBHbIE CKOPOCTH U TJIaBHBIE MOKa3aTelu
npenomieHusi. YpaHenuss @penens i Ga3zoBhIX U JIYYEBBIX CKOPOCTEH. DITUIICOU JIy4EBBIX
Y BOJHOBBIX HOpMalied. JlydeBble MOBEPXHOCTH. /[ByOCHBIE M OZHOOCHBIE KPUCTAIUIBI. XOJ
Jdy4eld B OJHOOCHBIX KpHcTamax. JIydeBble u (pa3oBble CKOPOCTH O- W €-BOJH. [loctpoeHue
['tolireHca s OOHOOCHBIX KpucTawioB. [lonmspu3zannoHHble npusMsl U nossipounsl. [Ipusma
Huxona. IIpoxoxaeHue IOJSIPU30BAHHOTO CBETa YeEpe3 KPUCTAUIMYECKYIO IUIACTUHKY.
YeTBepTbBOJIHOBAsE W IOJYBOJIHOBAs  IUIACTUHKM. AHanu3 NOJIIPU30BAaHHOIO  CBETA.
WutepdepeHiyst MOISIPU30BAHHOTO CBETA: B HApaJIeNbHBIX (OPTOCKOIUS) U CXOASIIMXCS
(xoHOCKOIHS) Jayyax, oOpa3oBaHue MaJIbTUHCKOTO Kpecra. HckyccTBeHHOE
nsynydenpenomienne. ®otoynpyrocts. Dddexrsr Keppa, Korron-Myrona, [Tokkensca.

Tema 7. BpaieHue miockocTy Mosspu3auu

Onrtuueckd aKTHUBHBIE BellecTBa. Bpaienue miockocTu mnosspusanuu. Teopuss Dpeners.
MarsuTtHoe BpalleHue I0CKoCcTH nojsipu3anun (d3hdext Dapanes).

Tewma8. Jlucniepcusi cBeta

Hucnepcus ceera. Kitaccuueckas teopust nucniepcuu. Teopust Jlopentna. @opmyna 3enbmeiiepa.
Pa3zpemaroniast criocooHocTh Tpu3MbL. Dopmyna Jlopentn-Jlopenna. YaeneHas pedpakimms,
MoJeKyisipHas pedpaxius. Jlucrnepcus BOaiy OT JUHUNA MOTIOMIEH!s. AHOMAaNbHAS TUCTIEPCHS.
Hucnepcuonnas dopmyna Komm. Ilonsitue 0 KBaHTOBOW Teopuu aucrnepcuu. [lucnepcus B
MeTtauiax. Jlucnepceus mia3msl.

Tema 9. Paccesinue u moryiomeHne cBera

Paccesnue csera. Bunel paccesnus. Teopus Pasned. Paccesnue Mu u paccesuue Manaensirama
— bpumrosna. KomOunanmonHoe paccesiaue. [lormomenue ceera. 3akoH byrepa — JlamGepra —
bapa . Hacelienue nornomieHust npu O0JIbIIMX HTHTEHCUBHOCTSIX.

Tema 10. TerutoBoe n3mydeHue

TeruioBoe  u3nydeHne. (OCHOBHBIE  XApaKTEPUCTHKM  W3inydeHus. M3mydatenbHas U
norjouiaTenbHas cnocoOHOCTh Tena. PaBHoBecHOe m3nyuenue. 3akoH Kupxroga. CBsizp Mexy
U3JIy4aTeJbHOM CHOCOOHOCTBIO M OOBEMHOW IUIOTHOCTBIO 3JIEKTPOMArHUTHOM SHEPrHH.
AOGCOIOTHO YepHOE Teno. 3aKOHbI M3Iy4eHHs] a0COJIIOTHO uepHOro Tena. Moael KyOmueckoin
nojoctu. Popmyna Panes-/xunca. Yiabrpaduonerosas karactpoda. dopmyna [lnanka. 3akon
cmemienns Bwuna. 3akon Credana-bonpumana. Koadpouuuentst OiHmreliHa. Teopus
OiHmreitHa 1 BbIBoJ (opmynsl Ilnanka. ITpoxoxkiaeHue cera uepe3 cpely, Bo3JeicTBHE
CBETOBOTI'O ITOTOKA Ha 3aCEJIEHHOCTh YPOBHEM.

Tema 11. JIazepsl

Jlazepwl. [Ipunnunsl paboTsl na3epa. MHBepcHas 3aceneHHOCTh. Cxembl Hakauku. CBOMCTBa
Ja3€pHOrO M3Iy4deHHUs. THIBI J1a3epoB: ra3oBble, TBEPIOTEIbHBIE, )KUIKOCTHBIC; UMITYJIbCHBIE,
HEeNpephIBHbBIE; TIEpecTpanBaeMble, Ha CBOOOAHBIX dJ1eKTpoHaxX. [IpuMeHeHune na3epos.

Tema 12. KopnyckymsipHble CBOWCTBa CBeTa

Kopnyckynspuas npupoaa ceera. @oton. Ummnynsc u suHeprust hotona. ®orodddexr. 3aKoHbI
CroneroBa. @opmyna DifHmreliHa. Topmo3Hoe u3nyuenue, onblT bote. Dddext Komnrona.
KopnyckysipHO — BOJTHOBOM TyaIn3M.

9. Tekyummii KOHTPOJIb MO TUCHUTIAHE

Texkymuii KOHTpOJb MO AUCIUIUIMHE MPOBOJUTCS MYTEM KOHTPOJS IOCEHIaeMOCTH,
KOHTPOJIA BBITTIOJTHCHU A MPAKTUICCKUX SaHﬂTHﬁ, KOHTPOJBbHBIX 3a)1aH1/1171 n TECTOB,
KOJUIOKBUYMOB 10 Marepuasiam JUCIUIUIMHBI, BBIIOJHAEMbIX CAMOCTOSATEIBHO.

Texymuit KOHTpOJb puKkcHUpyeTcs B (hopMe KOHTPOJILHON TOUYKH HE MEHEe OJHOTO pa3a B
ceMecTp.



OneHouHble MaTepuajbl TEKYILEro KOHTPOJsl pasMelnieHsl Ha caiite TI'Y B pasnmene
«Mudpopmarmst 06 06pazoBaTenbHOM IporpamMmme» — https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUU OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

JK3aMeH B YeTBEPTOM ceMecTpe IPOBOJUTCS B MUCBMEHHOW (opme mo Ouieram.
buner cogepxut nBa Bonpoca. [IponomxuTenbHOCTh 3k3aMeHa 1,5 yaca.

K sk3ameny nomyckarooTcs TOJIBKO T€ CTYICHTHI, KTO YAOBJIETBOPUTEIHHO BBIMOJIHUIN
BCE IPAKTHUUECKUE 3aJaHUsl.

[TepBbie Bompockl OunetoB mpoBepsroT ¢dopmupoBanue OIIK-1 B coorBeTcTBUU C
unaukatopom MOIIK-1.1. OTBeTHI AatOTCS B pa3BepHYTOH dopme.

Bropeie Bompockl OmiieroB mnposepsaoT (opmupoanue IIK-1 B cooTBercTBUH C
unaukatopom UIK-1.1. OTBeTHI AarOTCS B pa3BepHYTOH Popme.

[IpuMepHBIii epeyeHb TEOPETUYECKUX BOIIPOCOB.

1. Beenenue. [Ipenmer ontuku. DBOIOLMS TPEICTaBICHUH 00 ONTHKE.

2. DIEeKTPOMAarHWTHBIC BOJHBI. YpPaBHEHHS SJIEKTPOMAarHUTHOW BOJHBI. CBOWCTBA 3-M BOJIH.
MoHoxpomMaTHueCcKue U HEMOHOXpOMaTudeckue BOJIHBL. da3oBas M IPYNIOBas CKOPOCTb
AIEKTPOMATHUTHON BOJIHBI.

3. BonHoBasgs u reomerpuueckas onThka. OCHOBHBbIE IOJIOKEHUS T€OMETPUYECKOH ONTHUKH.
ITpunnun @epma.

4. Unrepdepenuus cBera. KorepeHtHele BojaHbl. PacmpesneneHue HMHTEHCHMBHOCTH B
UHTEPPEPEHIIMOHHON KapTUHE OT 2-X TOYEYHBIX HMCTOYHHMKOB. Kilaccndeckwe OMBITHI 1O
HaOmrofeHuo uHTepdepeHunn cBera. BiusHue pa3smepoB ucTouyHuka. [IpocTpaHcTBeHHas
KOI€peHTHOCTh. BiMsiHe MOHOXpOMaTUYHOCTH. BpeMeHHast KorepeHTHOCTb.

5. Unrepdepenunss B TOHKHMX IuleHKax. Jlokamuzamms mnonoc uHTepdepeHuuu. Koumbla
Herotona.

6. JIByxityueBble HHTEP(HEPOMETPHI U UX IPUMEHEHHE.

7. MHuoromyueBas unreppepenuusa. Popmyna Ditpu. Kpurepuii pesxoct HHTEpPEpEeHINOHHBIX
nojoc. /ucnepcuonnas obmnacte. [ucnepcus. MHOrocIoWHbIE AUINEKTPUUECKUE MOKPHITHS.
Oranon ®abpu-Ilepo. [Ipumenenne MHOroIy4eBON HHTEP(HEPEHIINH.

8. Hudpakuus csera. Ilpunmun Irolirenca-®penens. Merox 30H. Crhupans Ppenens.
[Tpocreiimue audpaxnuonHele 3anaun. Kinaccupukanus ssnenuit tudpakuuu.

9. Mudpakuus Openens Ha NpIMOIUHEHHOM Kpae 3KpaHa. Y paBHeHHe cipanu KopHro.

10. Mudpaxmus dpayarodepa. Pacnpenenenne MHTEHCUBHOCTH B AU(PPAKIIUOHHONW KapTUHE OT
oJtHOM mienu. JudpakunoHHas pacxoJUMOCTh CBETOBOTO Iyuka. HakiioHHOe majieHue Jydei.
Bnusnue pasmepoB ucrounuka. udpakuus ®dpaynHrodepa Ha OTBEpCTHMM B 3KpaHe, Ha
IIPSIMOYTOJIBHOM OTBEPCTHH, HA KPYIJIOM OTBEPCTHH.

11. Judpakuus cBeta Ha MpaBUIBHON cTpykType. udpakinuonnsie penietku. Pacrnpenenenue
UHTEeHCUBHOCTH. HakioHHOE majieHue aydell Ha AudpakIuoHHY0 pemeTKy. CreKTpaibHble
XapaKTepUCTUKU AUPPAKIIMOHHON PEIIETKH.

12. dazoBsle perieTku. DmienaoH MaiikeabcoHa. XapaKTePUCTUKHU CIIEKTPaATIbHBIX TPUOOPOB.

13. Iudpakus Ha IJIOCKOW M TPOCTPAHCTBEHHOW CTpykTypax. ®opmymna Jlays. JIudpakmms
PEHTTEHOBBIX JIyUyeH.

14. T'onorpadus. ['onorpadupoBanue niaockoir u cepuyeckoit BoaH. ['omorpammbr dpenens
TpexmepHbIX 00bekToB. Meton 1O. H. Jlenucioka. VYcinoBHs TONYy4EHHUS TOJOTPaAMM.
[Tpumenenue romorpadum.

15. CBoiicTBO MOMEPEUHOCTH 3JIEKTPOMATHUTHBIX BOJH. ECTECTBEHHBIH M MOJISPU30BAHHBIN
cBeT. Bunpl nomsipuzanuu. 3akon Maioca.

16. OTpaxkenue U mpejoMIIEHUE CBeTa Ha TpaHuLe ABYX cpea. Dopmynbsl Openens, UX aHATIHU3.
SIBNeHME NOJHOTO BHYTPEHHEr0 OTpaXkeHHs1. OTpaskeHUe CBETa OT MOBEPXHOCTH METaJlIa.

17. PactipocTpaneHne cBeTa B  aHU30TPOIHBIX cpedax. JIBoWHOE JydenperoMIICHHE.
DunTryeckas U Kpyrosas nossipusanus. Onucanne aHU30TPOIHBIX CPEN.


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

18. PactipocTpanenue miockoii MOHOXpPOMAaTUYECKON BOJIHBI B aHU3OTPOMHOM cpene. Da3oBbie
CKOPOCTH OOBIKHOBEHHOW M HEOOBIKHOBEHHOW BOJH. YpaBHeHue Dpenens. Xon mydeil B
aHU30TpONHBIX Kpuctauiax. [locrpoenue ['roiirenca.

19. TonspuzanmoHHble NPU3MBI U TONSApoubl. MHTepdepeHlns NOoaIpU30BaHHBIX Jydeil.
WuTepdepeHnus B CXOAAIINXCS JTydax.

20. OnTuyecku akTUBHBIE BellecTBa. Bpamienue miuockoctu noisipuzaiuu. Teopust Openens.

21. MarauTHOE BpalleHue TIoCKoCcTH nosipu3aiuu. Teopus JlopeHma.

22. Nlucnepcusi cera. Kiaccuueckas Tteopust aucnepcuu. [lucnepcuss BAamu OT JTHUHHMA
norjiouieHus. AHomanbHasg jucnepcus. [loHsTHE O KBaHTOBOM TEOpUM JTUCIEPCHUU.
Hucnepcus B metayuiax. Jlucnepcus miaa3Msl.

23. Paccesnue cBeta. Bunel paccesnus. Teopus Poanes. Paccesnme Mu u  paccesHue
Manaensmramma-bpuinnosna. KomOuHanmonHoe paccestHue.

24. TlornomeHue cBeta. 3aKoHbI byrepa.

25. Kopniyckynspuas npupoaa ceera. @orton. mmynbe u sHeprust ¢porona. KopmyckynsipHo-
BOJIHOBOU JTyaJu3M.

26. ®otorddext. 3akonsl Ctoneroa. Popmyna DifHIITEHHA.

27. Dddexr Komnrona, TopmosHoe u3nydenue, onbIT bote.

28. TeroBoe wu3nydeHue. OCHOBHBIE XapaKTEepPUCTUKH u3nydeHus. 3akoH Kupxroda.
AOCOJIIOTHO YEPHOE TeJIO. 3aKOHBI M3JIy4eHHUs a0COMOTHO uepHoro Tena. @opmyna Panes-
JxuHCca.

29. YabrpaduoneroBas karactpoda. Dopmyma Ilmanka. Teopus ODWHIITEHHA W BBIBOJ
dopmynel Ilnanka. [Ipoxoxknenue cBeta yepes cpeay, BO3ICHCTBHE CBETOBOTO IMOTOKAa Ha
3aceneHHocTh ypoBHeH. KoadduunenTs! DitHmTeiiHa.

30. JIazepsr. [Ipunnunsl pabotsl nazepa. Cxembl Hakauku. CBOMCTBa Ja3epHOrO M3JIyYEHUs
Tunel nazepos. [Ipumenenue nasepos.

11. YueOHO-MeTOOAMYECKOE O0eceueHne

a) DJNEeKTPOHHBIA Y4YEOHBIH KypC MO JUCHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodle» https://moodle.tsu.ru/course/view.php?id=3737

6) OnleHOUHBIE MaTepHaabl TEKYLIEr0 KOHTPOJIS W MPOMEXKYTOUYHOW aTTecTaluM 10
mucunmmne (https://www.tsu.ru/sveden/education/eduop/).
0) OnleHOUHBIE MaTepHagbl TEKYLIEro KOHTPOJIS M MPOMEKYTOUHOW aTTecTallH 10
JUCLATIIINHE.
IIepeyeHb BOIIPOCOB, BEIHOCUMBIX Ha YK3aMEH.
1. OnextpomaruutHele  BOdHBL.  [llkama  27I€KTPOMarHUTHBIX ~ BOJH. Y paBHEHHS
3JIEKTPOMArHUTHON BOJIHBI.
2. CpoiicTBa AJIEKTPOMArHUTHBIX BOJH. MOHOXpOMAaTHYECKHE W HEMOHOXPOMATHUYECKHE
BOJHBL. Pa30Basg CKOPOCTHb DJIEKTPOMArHUTHOW BOJHBI. M3iydeHHe 31€KTPOMArHUTHBIX
BoJH. Bubparop ['epria. Dueprus uznyuenus Budparopa. JlnarpamMma HarpaBJIeHHOCTH.
3. CrnekTpanbHOE pa3loKeHUEe H3IIydeHHs (U1 3aTyXalollero OCLMUIATOpa) M LIMpUHA
CHEKTpalbHOM JMHUM. KBaHTOBas MoOJenb W3JIydeHHs aToma. VMIynbC W dHEprus
¢doroHna.
PaccmoTtpenue BeniecTBa Kak CIUIOIIHOM Cpebl PY B3aUMOJAECHCTBUU CO CBETOM.
5. BonHoBas u reomerpuueckas ontuka. OCHOBHBIE MOJIOKEHUSI T€OMETPUYECKON ONTHKH.
[Tpunnun @epma. TayToxpoHU3M.
6. BriBoz 3aKk0oHa oTpakeHusi cBera W 3akoHa CHemnmyca u3 npuHiuna depma. SIBneHue
ITOJTHOTO BHYTPEHHETO OTPAKEHHUSL.
7. Xox ny4del B IUIOCKO MapajUuIeNbHOM IJIaCTUHKE, B TPEYrojbHOH mpu3Me. YTol
HAaUMEHBIIETO OTKJIOHEHUS IIPU3MBI.
8. ®opmyna ToHKOH nuH3BI (0e3 BbBoma). I[IpomonbHOE W TMONEPEYHOE YBETHUYCHHUE.
[TocTtpoenne wu3o0pakeHusi, (HOPMUPYEMOTO TOHKOM JMH30M. XpomaTHdecKas M

&


https://moodle.tsu.ru/course/view.php?id=3737
https://www.tsu.ru/sveden/education/eduop/

cepuueckas abeppaliu B JHH3E.
9. Unrtepdepennusa cBera. KorepeHTHble BOJHBI. PacnpeneneHne HWHTEHCHMBHOCTH B
UHTEPPEPEHIIMOHHON KapTUHE OT 2-X TOYEYHBIX HCTOYHHUKOB.

10. Knaccuueckne wuHTephepeHIIMOHHBIE cXeMbl: cxema IOura, Oumnpusma Dpenens,
3epkana Openens, cxema Jlnoitna, bunuaza buiie.

11. BnusHue pa3smepoB ucTOyHMKA. IIpocTpaHcTBEeHHass KOTe€peHTHOCTh. BrusiHue
MOHOXPOMAaTHYHOCTH.

12. BpemenHass KorepeHTHOcTb. HMHTepdepeHLMss B TOHKMX IUICHKaX M KIIHUHE.
Jlokanuzanus nojaoc HHTepQepeHnu.

13. Komnbna Hetotona. Ctosiaue 371eKTpOMarHuTHBIE BOJTHBI.

14. Meron Jlunnvana B 1BeTHOH ¢ororpaduu. J[ByxiydeBble HMHTEPPEPOMETPHI M HX
IIPUMEHEHHE.

15. Kpurepuii pe3xocTi HHTEp(HEPEHITMOHHBIX MOJIOC.

16. 3Be3aubIil nHTEpdhEepomeTp MaiikeabcoHa.

17. MuoromnyueBass  uHTepdepenuus. OrtanoHn  Dadbpu-Ilepo.  Dopmyna  Diipu.
JucnepcuonHas obnacte. Jlucnepcusi. MHOrocioiHble AU3JIEKTPUYECKUE MOKPBITHSL.
[TpuMeHeHHEe MHOTOJTY9eBON UHTEP(HEPCHITHH.

18. Hudpaxmus ceeta. [Ipunuun [toiirenca-®penens. 3oub Openerns.

19. Bexkropnas quarpamMma. 3oHHas ¥ (pa3oBasi IIIACTUHKA.

20. Hudpaxuus @penenst Ha Kpyribix npenstcTBusix. [IsatHo [lyaccona.

21. Knaccudukanus siBIeHUH TUPPAKIUU U TEOMETPHUECKAs ONTHKA.

22. udpaxuus Openens Ha NPAMOIMHEHHOM Kpae SKpaHa. YpaBHeHue crupainu KopHio.

23. Nudppakmus @Dpaynrodepa. PacmpeneneHne WHTEHCHBHOCTH B JTU(PPAKIHOHHOM
KapTHHE OT OJHOM 1mienu. /IudpakunoHHas pacxoAUMOCTb CBETOBOTO ITyYKa.

24. HakmonHOE NaJicHUe JIy4el. BiausHue pa3MepoB HCTOYHUKA.

25. udpakuus dpayHrodepa Ha OTBEPCTUH B IKpaHe, HA NMPSAMOYTOJbHOM OTBEPCTUH, HA
KpYTJIOM OTBEPCTHUH.

26. ludpakuuss cBera Ha TNPaBWIBHOM  cTpykType. JludpakunoHHBIE pELIETKH.
Pacnipenenenne uHTeHCcMBHOCTH. HakinoHHoe majeHue sydyed Ha IUdpaKIUOHHYIO
pELIETKY.

27. CrekTpalibHble XapaKTEPUCTHKH IU(PPAKIUOHHOW pemieTkd. Da3oBble PEMIETKH.
OuienoH MalikenbcoHa.

28. XapaKTepHUCTHUKH CIIEKTPAJIbHBIX prOOpoB (uaTEepdepoMeTpsl, Ipu3ma,
IU(pakLIUOHHAs pelleTKa): AUCIEepCHs, pa3pellaromias cuiaa, o0JacTb CBOOOHON
aucnepcuu. Poib criekTpanbHOIro anmnapara npy aHaJIi3e CBETOBOTO UMITYJIbCA.

29. ludpakiuss Ha IUIOCKOW M TPOCTPAHCTBEHHOH cTpykrypax. ®opmyna Jlays.
Hudpakius peHTreHoBckux jtyueil. @opmyna Byneda-bperros.

30. Tonorpagus. T'onorpadupoBanue I1uIOCKOW U cdepuueckoil BoiH. ['osorpammel
@peHenst TpeXMEpPHBIX OOBEKTOB. YCJIOBMS MONydeHUs rojorpamm. [Ipumenenue
rojorpaguu.

31. Monspu3oBaHHBI cBeT. ECTECTBEHHO - MOJSPU30BAHHBIM, TUIOCKO-TIOISIPHU30BAHHBIM,
JUIMNTUYECKU TNoJsipu30BaHHbIN cBeT. [lomsapuszarop. CreneHp moispuzanyvu. 3aKoH
Mamnroca.

32. Tonspuzanus npu NpeJoMICHUU U OTPAKEHUHU CBETAa Ha TPAHMILIE BYX JUAJICKTPUKOB.
Kosddunnentsl oTpakeHus A NEpHEeHAMKYIIPHOM M NapajuleTbHOW KOMIIOHEHT.
OtpaxkeHHE W TNpPEIIOMIIEHUE CBETAa Ha TpaHulle ABYX cpel. Popmyinbl PpeHens, ux
aHaJu3.

33. Yron bprocrepa. Crona CroneroBa. da30Bble COOTHOLICHHS MEXAY MNaJarouied u
OTpaXKeHHOH BOJHAMU. SIBJIEHHE MTOJTHOTO BHYTPEHHETO OTPaXKEHHUSI.

34. OrpaxeHue cCBeTa OT IOBEPXHOCTH MeTaiia. MeTaaioonTHKa.

35. JIpoitHoe myuenpenomiienne, J. bapromuayc=Pacmyc bapronun (1669r.), ucnanackuit
mmar. o- u e-myud. Onruyeckas och, INIABHOE CEUEHUE KpUcTauIa. JAuxXpousm.
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1.

TeH3op ~ OUINEKTPUYECKOM  NPOHULAEMOCTH,  JJUIMIICOMJ  JUIJICKTPUYECKOMN
IIPOHHIIAEMOCTH B O€3pa3MEepHBbIX KOOpAMHATAX. J[Ba KPYroBBIX CEUEHUs AIUIMIICOMJIA.
CrutromeHHbIH U BBITAHYTHINA cepounbl. IByOCHbIE U OJJHOOCHBIE KPUCTAJLIBL.
[Tnockue MOHOXpOMAaTHUYECKHE BOJIHBI B aHM30TpOnHOM cpene. JlydeBas u ¢azoBas
ckopoctu. Bekropa N u S. Cootrnomenusi mexxiy Bekropamu D, E, B, N, S. OcHoBHbIE
ypaBHeHus 11t E u D uepe3 N u S.

I';1aBHBIE CKOPOCTH M IUIABHBIE MOKA3aTelW IpeoMileHUsA. YpaBHeHHUs DpeHens Uit
($a30BBIX M JY4EBBIX CKOPOCTEH. OIIJIMIICOMJI JIy4EBbIX M BOJHOBBIX HOpMaJei.
JIy4yeBble mOBEpXHOCTHU. J[BYOCHBIE 1 OJHOOCHBIE KPUCTAJIIBI.

XoJ syuell B OJHOOCHBIX KpHcramiax. JlyueBele U (a30Bble CKOPOCTH O- M €-BOJIH.
ITocTpoenue 'tolirenca st OHOOCHBIX KPUCTAJLIOB.

[lonapuzannonnsle mnpusMmbl U nossspounsl. Ilpusma Huxomsa. IIpoxoxnenue
MOJIAPU30BAaHHOTO CBETA Yepe3 KPUCTALNIMYECKYIO IUIACTUHKY. YeTBEepTbBOJIHOBAs U
II0JIyBOJIHOBAs! IUTACTUHKU. AHAJIN3 MOJIAPU30BAaHHOTO CBETA.

WuTepdepeHnyss MONSIPU30BAHHOTO CBETa: B  MApaUICNbHBIX (OPTOCKONHS) H
cxoAuMxcs (KOHOCKOMNUSA) Jydax, 00pa3oBaHUE MAIbTUHCKOTO KpecTa.
UckycctBenHoe nBymydenpenomicaue. Dotoymnpyrocts. Ipdektsr Keppa, Korron-
MyroHna, I1okkeinbca.

OnTuuecku akTUBHbIE BellecTBa. BpalueHue miockocTu mnoispuzanuu. Teopus
@penens. MaruuTHoe BpallleHue MI0CKOCTH nossipusanuu (3¢ ekt Dapanes).
Hucnepcus cBera. Kiaccuueckass teopust aucnepcuu. Teopust Jlopentua. @opmyia
3enbMeiiepa.

®opmyna Jlopentu-Jloperma. YnenbHas pedpakius, MOJEKYJISIpHas peQpakius.
Jlucniepcus BOaau OT JIMHUM MOTJIOLEHU. AHOMaJIbHAsL JUCIIEPCUSL.

Hucniepcuonnass ¢opmyna Komm. [loHsTHe 0 KBaHTOBOW TEOpPHH JAUCHEPCHH.
Hucnepcus B MeTaiuiax. Jucnepcus niaa3Mmel.

Paccesnue cera. Bunbr paccesnus. Teopus Pames. Paccesnme Mu u paccesHue
Mannensmrama — bpunrosna. KomOuHanmonHoe paccesiHue.

[Tornomenue ceera. 3akon byrepa — JlamOGepta — bapa . Haceienue nornoreHus npu
OO0JBIINX UHTEHCUBHOCTSIX.

TennoBoe wuznmyueHue. OCHOBHBIE XapaKTEPUCTHKU H3IydeHUs. M3myuatenbHas u
norJomaTeNbHas cnocooHocTh Tena. PaBHoBecHoe u3nnyuenue. 3akoH Kupxroda. Cs3b
MEXIy HM3Iy4aTelbHON CIIOCOOHOCTBhIO M OOBEMHOM IUIOTHOCTBIO 3JEKTPOMArHUTHOM
JHEPIUH.

AOCOJIIOTHO dYepHOE TeNo. 3aKOHBI HM3JIYYCHHS aOCOJIOTHO dYepHOro Tenma. Mokl
KyOndeckoit nonoctu. @opmyna Panes-/xunca. Yaprpaduonerosas karactpoda.
®opmyna [Inanka. 3akon cmemenus Buna. 3akon Credana-boabsimana.
Koapduumentsr Oiinmreitna. Teopus OiHIuTeiHa 1 BbIBOX (opMmyinsl [lnanka.
[IpoxoxknaeHue cBera 4yepe3 Cpeny, BO3JIECHCTBHE CBETOBOIO IMOTOKA HA 3aCEIEHHOCTH
YPOBHEH.

Jlazepwl. Ilpunruner pabGotsl nazepa. MHBepcHas 3aceneHHOCTh. CXEMbl HaKayKH.
CBolicTBa J1a36pHOTO U3ITy4YEHHUS.

Tunsl 1a3epoB: ra30Bble, TBEPAOTEIbHBIC, KUIAKOCTHBIE; UMITYJIbCHBIE, HEMIPEPHIBHBIE;
nepecTpanBaeMble, Ha CBOOOIHBIX ANIEKTpoHax. [IpuMeneHue ga3epos.
Kopnyckynspuas npupona ceeta. @otoH. UMnynbc u sHEprus GoToHa.

®otorddext. 3akonsl Cronerora. Dopmyna DifHITelHA.

TopmosHoe uznyuenue, onsitT bore. ddpdext Komnrona. KopryckynsipHo — BoIHOBOI
yanu3M.

B) [lepeueHb peKOMEHIYEMBIX CEMHUHAPOB U MPAKTUYCCKUX 3aHSATHI:
VYpaBHenus Makcsesnia.



2. DOnextpomarHuTHble  BoiHbBL. ~ Bekrop  IloiiHTuHra. Hwmmynsc u  jJaBieHHe
JNEKTPOMAarHUTHOW BOJIHBI.

3. T'eomerpuueckas onTHKa. 3aKOH OTpPaKEHHs CBETA. 3aKOH MPEJIOMIICHHUS CBeTa (3aKOH
Cuennuyca). Ilonnoe BHyTpeHHee oTpaxkenue. Ilinockue 3epkana.

4. Ilnocko — napasuienbHas INIACTUHKA, KIMH, Ipu3Ma. TOHKas JIMH3A.

5. Hurepdepenmnus. Cxema FOnra, ounpusma ®penens, 3epkana Openens, cxema Jlnoiiaa,
ounmnnsa buiie.

6. Wurepdepenmus B ToHKHUX ieHKax. Konbia HeroToHa.

7. HWuatepdepomerpsl. MHOTOIY4YEeBas HHTEPHEPEHIIHSL.

8. Judpaxuus Openens. 3o0a61 DpeHens.

9. Hudpaxus @paynrodepa. Audpakuronnas pemerka. Pazpemaronias cuia OnTHYECKAX

pUOOPOB.

10. IlonsipuzoBanuklil cBeT. 3akoH Mamtoca. @opmyinsl Dpenens.

11. KpucrammoonTruka. DITUIICONT BOJIHOBBIX HopMasiel. JIyueBoit smummncoun. [loctpoenue
['roiirenca B OAHOOCHBIX KpUCTAJLIAX.

12. UnrepdepeHniius Noaspru30BaHHBIX JTyUeil.

13. Bpamenne miockoctu nossipuzanuu. VckyccTBeHHas anuzotponus. Dddextsr Keppa,
®apanes.

14. Uznyuenue abCOJIFOTHO YEPHOTO TENA.

15. Hucnepcus. ®opmyna 3enbmeliepa.

CamocrosTenbHas paboTa CTyIeHTa BKIIOYAET:
yrIyOJIeHHOE TEOPETHYECKOe M3Y4YECHHE DPa3leNioB Kypca MpHU MOATOTOBKE K JIGKIMOHHBIM U
MIPaKTUYECKUM 3aHATHSIM;
MOJIFOTOBKY K OOCYXJIEHUIO MaTepualla, B TOM YHUCJIE€ CAMOCTOSTEIbHBIN MOUCK HEOOXOIUMBIX
HCTOYHUKOB MH(pOpMAaIMK, BKIIOYasi HAy4HO-00pa3oBaTeabHble pecypcehbl ceTu HTepHeT;

Bomnpocsl, BEIHECEHHBIE HA CAMOCTOSATEIBHOE U3YUCHHUE.

— BriBox 3akoHa oTpaxeHus cBera M 3akoHa CHemnmyca u3 npuHnmna Pepma. SBneHue
IIOJIHOI'O BHYTPEHHETO OTPAYKEHUS.

— Xon nayded B IUIOCKO TMApaJJIEIbHOW IUIACTUHKE, B TPEYTrOJbHOW MpHU3ME. YTOJI
HaVMEHBIIIETO OTKJIOHEHUS ITPU3MBI.

— ®opmyna ToHKOM JmH3BL IIpomonbHOe U momnepeyHoe yBenudeHue. Iloctpoenue
n300pakeHust, GOpMUPYEMOro TOHKOMN JIMH3OM.

— Xpomaruyeckas U cepuyeckasi abeppaluy B JIUH3E.

— Merton Jlunnmana B iBeTHOU (hoTorpaduu.

— Paspematoniast crocoOHOCTH MPU3MBI.

— Ilornomenune cBera. 3akoH byrepa — JlamGepra — bapa . Haceblmienue mnorjomieHus npu
00JIBIINX UHTEHCUBHOCTSIX.

JIuteparypa K TeMaMm I CAMOCTOSITEIbHOTO N3YUEHUS
1. Kypc obmeit pusuku. B 4 tomax. Tom 3. KBanTtoBas ontmka. ATomHas ¢usuka. Dusnka
TBepaoro Ttena. Pu3zuka aToMHOro sapa W aneMmeHTapHbix uactul, M. B. Casenbes,
NznatenberBo: «KuoPyc» 2012 1. ISBN: 978-5-406-02590-1, 978-5-406-02586-4.

2. CuByxun JI. B., O0mmii kypc ¢usuxku. B 5-tu tomax. Tom4. Onrtuka, M3marenbcTBo:
Ouzmatiut, 2013 1, ISBN: 5-9221-0228-1, Ctpanui: 892

12. Ilepeuyens y4eOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

[TepevyeHr OCHOBHOM W JAOTIOTHUTEIIBLHON y4eOHO JINTEpaTypHI.



a) OCHOBHas JIuTeparypa:
3. Kypc obmeit ¢usuku. B 4 Tomax. Tom 2. DnekrpudectBo U Maraetu3M. Bomuel. Ontuka U. B.
CagenbeB UznatenberBo: «KHOPyc» 2012 1. ISBN: 978-5-406-02589-5, 978-5-406-02586-4

4. Kypc obmeit ¢pusuku. B 4 tomax. Tom 3. KBantoBas ontmka. AtomHas ¢usuka. dusnka
TBepporo Tema. @dusmka aromHOro supa u anemeHTapHbix uactur M. B. Casenbes,
N3narensctBo: «KHOPYC» 2012 1. ISBN: 978-5-406-02590-1, 978-5-406-02586-4.

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

6. byrukos E.W., OnTtuka, M., Beiciias mkona, 1986; 511 c.
7. Wponos, N.E., 3agauun no obmeit pusuke. — CI16: M3parenscro:Jlans, 2016. — 416 c.

ISBN: 978-5-8114-0319-6

0) ONOJIHUTEbHAS TUTEPATYpA:

Iomxaer H.M., Ontuka, M., Beiciias mkona, 1977; 432 c.

MatseeB A.H., Ontrka, M., Beiciias mkona, 1985; 351 c.

Jlannc6epr I'.C., Ontuka, M., Hayka, 1976 u no3xe; 848 c.

[Tons P.B., Ontuka u aromuas ¢usuka, M., Hayka, 1966; 552 c.

bopu M., Bonwsd 3., OcHoBsl ontuku, M., Hayka, 1970 u nozxe; 855 c.

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

Hponos U.E., Bonrossie npomeccol. OcHoBHBIE 3akoHbI, 2000;

Hernad A.A., SABopckuii b.M., Jlebener A.K., CnpaBounuk no ¢usuke, usa. 8-¢, 2006,
Kopn I'., Kopn T, CnpaBouHuk no maremaruke, 1968 u nozxe.

CoNoOA~WNE

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

=

13. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTUI

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOTPAMMHOE 00ECTICUCHHE!

— Microsoft Office Standart 2013 Russian: maker mporpamm. Bkirouaer mpuioxeHHs:
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);

— myOJIMYHO JAOCTYIHBIC 00Maunble TexHonoruu (Google Docs, SHmekc quck u T.11.).

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DIIEKTPOHHBIN KaTaJjor Hayunoi O6ubaoTexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas O6ubanoreka (peno3uTopuit) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— O6pasoBatenbsHast miardopma FOpaiit — https://urait.ru/

14. MaTepuaibHO-TeXHHYECKOe odecrieyeHmne

Aynuropuu AJis MPOBEAEHUS 3aHATUH JIEKIIMOHHOTO THUIIA.
Aynutopun JUisi TPOBEACHUS 3aHATHI CEMMHApPCKOTO THIA, WHIMBUAYAIBHBIX H
TPYIIIOBBIX KOHCYJIbTAlMI, TEKYIIIETO KOHTPOJIS U IPOMEKYTOUYHOM aTTECTALNH.


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/

[TomerieHust i CaMOCTOSITENNbHONW paboThI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNOM K cetu VHTepHeT, B 3JIEKTPOHHYIO MH(OPMAIMOHHO-00pa30BaTEIbHYIO Cpely U K
UH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynuropun Uil TPOBEACHMS 3aHATUM JICKUUOHHOTO UM CEMHUHApCKOro THIIA
WHAVBUAYAJIBHBIX M TPYIIOBBIX KOHCYJIbTAl[Mi, TEKYLUIET0 KOHTPOJIS M IPOMEKYTOUHOU
aTTECTAIlMU B CMelIeHHOM dopmarte (AKTpY»).

15. Undopmanus o paspadorunkax

HNemxun Bnaaumup IletpoBuu, npodeccop, TOKTOp (U3HKO-MAaTEMATHUECKUX HAYK,
¢dusnueckuii pakynpbTer TOMCKOTO TOCYIapCTBEHHOTO YHUBEPCHTETA, 3aB. Kadenpoi oOmel u
9KCIIEPUMEHTAILHON (PU3UKH



