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1. ]_Ie.]'lb H IIJIAHUPYEMBIC PE3YJbTATHI 0CBOCHUA JUCHUIIJINHBI (MOL[y.]'Iﬂ)

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

—OIIK-1 — CnocobHOCTh TNPUMEHATh 0a30Bble 3HAaHUS B 00MacTH  (U3UKO-
MaTeMaTHYeCKHUX ¥ (WJIH) ECTECTBEHHBIX HayK B chepe cBOeH nmpodeccrnoHaIbHOM e TEIIbHOCTH;

—IIK-1 — CnocoGHOCTh MPOBOAMTH HAy4YHBIE HCCIEIOBAHUS B BBHIOpaHHOH oOmacTtu ¢
HCIOJIb30BAHUEM COBPEMEHHBIX SKCIEPUMEHTAJIbHBIX M TEOPETHUYECKUX METOAOB, a TaKkKe
WH(POPMAIIMOHHBIX TEXHOJIOT HIA.

PesynpTaTamu OCBOEHUS AUCUUIUIMHBI SIBJISIOTCS CIEIYIOIINE UHAUKATOPHI TOCTHKEHUS
KOMIIETCHIIUM:

NOIIK-1.1. — 3HaeT OCHOBHBIC 3aKOHBI, MOJICIIM M METOJIbI UCCIENOBAHUS (DPU3NIECKUX
MPOLIECCOB U SIBJICHUIA;

NIIK-1.1. Cobupaer u aHaIM3UpyeT HAYYHO-TEXHUYECKYI0 HHPOpPMAIUIO MO TEeMe
uccle0BaHusl, 0000111aeT HayyHble JaHHbIE B COOTBETCTBHUH C 33J]auaMU UCCIIEJJOBAHMUS.

2. 3axa4yv 0CBOCHM A JUCHHUIIAHBI

— OcBoUTb MOHATUHHBIN anmapaT v ONpeaesieHus, N3JI0KeHHbIE B Kypce OnTuka.

- OBJ'Ia)ICTB OCHOBHBIMH MCTOAAMHU U3YUCHUA OIITHYCCKUX ITPOLCCCOB U SIBJIEHUH.

— YMeTh OPUMCHATE IIOJYYCHHBIC 3HaHUA JUId PCIICHHUA IMIPAKTUYCCKUX 3aaad
po¢eCCHOHAIBHON JIEATETLHOCTH.

3. MecTo qucuUIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl
JlucuuninHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa30BaTEIbHON MPOTrPaMMBIL.
4. Cemectp(bl) ocBOeHUA U popma(bl) IPOMEKYTOUYHON ATTECTANMH 1O TUCUUIJINHE

Cemectp 4, 3K3aMeH.

5. BxoaHble TpeOGOBaHUS 1JISI OCBOCHUS THCHUIIMHBI

Jl1g n3y4yeHus 1 MOHUMAaHUs MaTepuasa JaHHOW TUCIUIUIMHBI 00yYaromuics JOKEeH
BJIaJIETh OCHOBHBIMU MOHATUSIMU M METO/IaMU Kypca (pu3uku o011eo0pa3oBaTeIbHOM IKOJIBI.

6. SI3bIk peanusanuu

Pycckuii

7. O0beM JUCHMILITHHBI (MOYJIf)

OO6mast TpyA0€MKOCTh JUCIMIUIMHBI COCTABIIAET 8 3.€., 288 4acoB, U3 KOTOPHIX:
— JIeKIuH: 62 4.;

—TpaKTUYECKHUE 3aHATHUS: 62 4U.;

— B TOM YHCJIE IPaKTUYECKas MOATOTOBKa: 62 4.

O06beM caMOCTOSTENBHON PabOThI CTYICHTA ONpeieNicH Y4eOHbBIM TJIaHOM.

8. Copepikanue TUCHUNIMHBI (MOAYJIfA), CTPYKTYPHUPOBAHHOE 10 TEMaM

Tema 1. 'eomerpuueckas onTuka.

Beenenue. [Ipeamer onTuku. DBomONKs NpeACTaBICHNUH 00 ONTHKE. DJIEKTPOMarHUTHbIE
BOJIHBI. [1IKana 31eKTpOMarHuTHBIX BOJIH. Y paBHEHUS AJIEKTPOMArHUTHOW BOJIHBL. CBOMCTBA
JJIEKTPOMArHUTHBIX BOJIH. MOHOXPOMAaTUYECKHE U HEMOHOXpOMaTH4yecKue BoaHbl. PazoBast
CKOPOCTh JIEKTPOMAarHUTHOM BOJIHBI. M3ydeHne a1eKTpoMarHuTHeIX BOJIH. Bubparop I'epua.



OHeprus usnyudeHus Buobparopa. Juarpamma HanpaBiaeHHOCTH. CIEKTPAIbHOE Pa3IoKEHHUE
M3JTydeHus (715 3aTyXaoUlero OCUMUIATOpa) U IMPHUHA CIEKTpalibHOM TuHuK. KBaHnTOBas
MOJIeNIb U3y4YeHus atoma. iMnysbe u sHeprust poToHa.

PaccmoTpenune BemecTa Kak CIJIOIIHONW Cpeibl IPU B3aUMOJICHCTBUU CO CBETOM.

BonnoBas u reomerpuueckas ontuka. OCHOBHBIE IIOJIOKEHUS TEOMETPUUECKON ONTHKY.
[Ipunuun @epma. Tayroxponusm. BeiBos 3akoHa oTpakeHUs cBeTa U 3akoHa CHellinyca u3
npuHiuna @epma. SIBjieHUE NOIHOIO BHYTPEHHETO OTPaKEeHUS. XO/1 JIydel B IJIOCKO
napajulebHOM IJIACTUHKE, B TPEYTOJbHOM Npu3Me. YToJl HAMMEHbBIIEr0 OTKIIOHEHUS! IPU3MBI.
®opmyiia TOHKOH J1MH3bI (0e3 BbiBosia). [IpononbHoe u nonepeunoe ypennyenue. [locrpoenne
n300pakeHus1, GOpMUPYEMOro TOHKOW JIMH30H. XpoMaTtndeckas u ceprueckas abeppanuu B
JIMH3E.

Tema 2. UaTepdepennms ceta

NuTtepdepennus creta. KorepentHsie BonHbl. Pacnipenenenre HHTEHCUBHOCTH B
MHTEPPEPEHIIMOHHON KapTHHE OT 2-X TOYEUHbIX UCTOYHHKOB. Kitaccnueckue
nHTepdepeHIIMoOHHbIe cXeMbl: cxema FOHra, ounpuszma dpenens, 3epkana OpenHens, cxema
JInoitna, bununza buiie. BausHue pazmepos nctounuka. [IpoctpaHcTBeHHass KOT€PEHTHOCTb.
Bnusinue monoxpomarnyHoctu. BpemenHnas korepeHTHOCTh. VIHTepdepeHiys B TOHKUX
reHkax u kiuHe. Jlokanuzanus nonoc uatepdepennnu. Konsia Hetotona. Crosiane
AJIEKTpOMAarHuTHbIe BOIHBL. MeTton JIunnmana B seTHoH (oTtorpaduu. J[ByxiyueBbie
uHTEpPEepoMeTprl U uX npumMeHenue. Kpurepuit peskoctu HHTEpHEpeHIIMOHHBIX MOJI0C.
3Be3HbIN nHTEpdepomerp Maiikenbcona. MHoromyueBas nntepdepenius. Itanod adpu-
[Tepo. ®opmyna Ditpu. ucnepcuonnas oomacts. Jucnepcus. MHOTOCIOWHBIE
TMBJIEKTpUUEcKre MOKpbITHS. [IpruMeHeHrne MHOTOTy4eBOil HHTephEpEeHLINH.

Tema 3. udpakuus @penens u @paynrodepa

Hudpakuus csera. [Ipunuun I'toiirenca-®penens. 3ous Openens. BekropHas nuarpamma.
3onHas u ¢da3oBas miactuHka. Judpakmus Openens Ha KPyTIIbIX IpensaTcTBusIX. [1aTHO
[Tyaccona. Knaccudukanus sisnenuid qudpakiini 1 reoMeTpudeckas ontuka. Judpakmus
®dpeHens Ha NPSIMOJIUHEHHOM Kpae dKkpaHa. YpaBHenue cniupainu Kopaio. Iudpaknus
®paynrodepa. PactpeneneHiue HHTEHCUBHOCTH B TU(GPAKIIMOHHON KapTHHE OT OJTHOM IIETIH.
JudpakuroHHas pacXxoIMMOCTh CBETOBOTO ITy4Kka. HakimoHHoe manenue nydeid. Bnusaue
pa3MepoB uctounuka. Audpakuus @payHrodepa Ha OTBEPCTHH B SKpaHe, Ha IPSIMOYTOJIbHOM
OTBEpPCTHH, Ha KPYyTrJioM oTBepcTuH. udpakius cBera Ha MPaBUILHOM CTPYKTYpE.
Judpakuronnsie pemerku. Pactipenenenne nateHcuBHOCTH. HakiioHHOE nazieHue gy4eil Ha
TUppakIOHHYIO0 peteTKy. CrekTpaibHble XapaKTepPUCTUKH TU(GPAKIIMOHHOMN pElIeTKH.
dazoBble pemeTKu. JmienoH MalikenbcoHa. XapaKTEPUCTHKU CIIEKTPATIbHBIX PUOOPOB
(uaTepdepomMeTpsl, npu3Ma, AMPpaKklMOHHAS pelleTKa): JUCIepCcus, pa3peliarolas cuia,
o0nacth cBOOOAHOM Aucniepcuu. Posb criekTpaibHOro anmnapara npy aHajliu3e CBETOBOTO
uMiyabsca. Judpakius Ha MII0OCKOW U MPOCTPAHCTBEHHOM cTpyKTypax. @opmyina Jlays.
Judpakuus peHTreHoBckux ydeid. ®opmyna Bynsda-bperros. ['onorpadust.
l'onorpadupoBanue miaockoi u cepudeckoii BoiH. ['onorpamMmmer @peHens TpeXMEPHBIX
00BEeKTOB. Y c0BHs MoxydeHus romorpamm. [Ipumenenue ronorpaduu.

Tema 4. [Tonsspru3oBaHHbBIN CBET

[Tonsipu3oBaHHbI CBET. ECTECTBEHHO - MOISPU30BAHHBIH, MNIOCKO-TIOJIAPU30BaHHBIM,
AJUIMIITUYECKH NOJIsIpu30BaHHbIN cBeT. [lonspusaTtop. Crenens nonspusanuu. 3akoH Maitoca.
Tema 5. fSIBneHus Ha rpaHuLEe pa3zena ABYX Cpex

[Tonsipu3zanus npu OpesoMICHUU U OTPAKEHUH CBETA HA TPAHULIE JBYX JUAJIEKTPHUKOB.
KoadpuumenTs! oTpaxkeHus A1 NepHeHIUKYIIPHON U MapayieaTbHOH KOMIIOHEHT. OTpaxeHue
U IIPEJIOMJIEHUE CBETA Ha TpaHuIle 1ByX cpel. Dopmynsl Ppenens, ux aHanus. Yrou bprocrepa.
Crona CroneroBa. @a30Bble COOTHOLIEHUS MEX Ty MAJAIOIIENH U OTPa>KEHHOMN BOJHAMM.
SIBNeHME MOJIHOTO BHYTPEHHETO OTpaxkeHHus1. OTpakeHUe CBETa OT IIOBEPXHOCTH METalIa.
MeramoonTuka.

Tema 6. PacipocTpaneHue cBeTa B aHU30TPOIHBIX CPENax



JIBoitnoe nyuyenpenomienue, . bapronmunyc=Pacmyc bapronun (1669r.), ucianackuii mmar. o-
u e-tyun. OnTuueckas och, INIaBHOE ceueHue Kpucramia. Juxponsm. TeH30p AUIEKTPUUECKOM
MIPOHHUIIAEMOCTH, SJUTUIICOUI JUIIEKTPHUUECKON MPOHULIAEMOCTH B 0€3pa3MepHBIX KOOPANHATAX.
JIBa KpyroBoeIX ceueHus yumuriconaa. CIUTIONICHHBIN U BRITSHYTHIN ceponabl. [[ByocHbIe 1
OJIHOOCHBIE KpUCTaJuibl. [IIOCKME MOHOXpOMATUYECKHUE BOJIHBI B aHU30TPOITHOU cpefe. JIyueBas
u (azoBas ckopoct. Bektopa N u S. CootHomrenust mexay Bekropamu D, E, B, N, S.
OcHoBuble ypaBHeHus a4 E u D yepe3 N u S. ['naBHbIe CKOpOCTH U TJIaBHBIE IT0KA3aTEIN
npenomieHus. YpasHenus Openenst it (pa3oBbIX U TyYEBBIX CKOPOCTEH. DIUTUIICOU]T TyYEBBIX
Y BOJIHOBBIX HOpMaJIel. JIyueBble TOBEPXHOCTH. JIByOCHBIE B OAHOOCHBIE KPUCTAILIBL. X0
Jy4eil B OTHOOCHBIX KpHcTauiax. JIyueBsie u ¢a3zoBble CKOPOCTH 0- U e-BoiH. [locTpoeHue
['toiirenca A 0IHOOCHBIX KpUCTA/LIOB. [lonsipu3anonsblie pu3Msbl U nosisipouisl. [Tpusma
Huxkomns. IIpoxoxieHre nosisipu30BaHHOTO CBETA Yepe3 KPUCTAIIIMYECKYIO IIIIACTUHKY.
YeTBepThBOIHOBAS U MOTYBOJIHOBAS IJIACTUHKHU. AHAIN3 MOJISPU30BAHHOIO CBETA.
WNuTepdepenius noaspu30BaHHOIO CBETA: B MapajlIeIbHBIX (OPTOCKOIHNSA) U CXOAAIINXCS
(KoHOCKOMUS) JTydax, 00pa3oBaHuE MaJIbTUICKOT0 KpecTa. MckyccTBeHHOE
nsynyudenpenomiienne. ®oroynpyrocts. I dextsl Keppa, Korron-MyTona, [Tokkenbca.

Tewma 7. BpaleHnue miocKoCTH NOJISPU3aALHAN

OnTruuecku akTUBHBIE BellecTBa. Bparenue miockoctu nossipuzanuu. Teopust OpeHens.
MarnuTtHoOe BpalieHne mIocKoCcTH nosspusanun (dhdext Dapanes).

Tema8. lucniepcus cBeta

Hucnepcus ceera. Knaccuueckast teopus nucnepcuu. Teopus Jlopentia. @opmyna 3enbmeriepa.
Pazpemaronias cnoco6HoCTh Mpr3mbl. Dopmyia Jlopert-Jloperna. Y nenpHas pedpakius,
MoJIeKyJIsipHas pedpakuus. Jucnepcrs Boaiy oT TMHUM MOTIOMEHU. AHOMaJIbHAS TUCTIEPCHS.
Hucnepcuonnas ¢popmyna Komm. [Tonsarue o kBaHTOBOW Teopun nucriepcuu. Jlucmnepeus B
Metaiiax. /lucnepcus miasMmel.

Tema 9. PaccesiHue ¥ NOTJIOIEHHE CBETA

Paccesinne cBera. Bunel paccesinus. Teopus Panes. Paccessuue Mu u paccesaue Manaenpitama
— bpunnrosna. KomOunarmmonHoe paccesiaue. [lornomenue cBera. 3akon byrepa — JlamGepra —
bapa . Haceienue norunomieHus npu OOJIbIINX HTHTEHCUBHOCTSIX.

Tema 10. TennmoBoe U3TydeHHE

Tennosoe n3nyyenune. OCHOBHbIE XapaKTEPUCTUKU U3irydeHus. M3mydarenpHas u
MOTJIONIATENIbHAsL CIOCOOHOCTH Tena. PaBHOBecHOe u3mydyenue. 3akoH Kupxroda. CBsizb Mexay
U3ITy4aTebHON CIOCOOHOCTHIO M OOBEMHOI MIIOTHOCTHIO 3JIEKTPOMArHUTHON YHEPTHH.
AOGCONIOTHO YepHOe TeJ0. 3aKOHBI U3TyUYeHHs a0COIIOTHO YepHOro Tesa. Mobpl KyOnueckoi
nosnoctu. @opmyna Panes-/xunca. YnbrpaduoneroBas karacrpoda. @opmyina [lnanka. 3akoH
cmenienus Buna. 3akon Credana-bonsiimana. Koaddunuents! DitHmreiiHa. Teopus
DiiHiTeHa 1 BeIBOJ opmysisl [Inanka. [IpoxoxkaeHue cBeta yepes cpery, BO3ACHCTBIE
CBETOBOI'0 [TOTOKA HA 3aCEJICHHOCTh YPOBHEM.

Tema 11. Jlazepsl

Jlazepsl. [Ipuniunst paboTsl nazepa. MiaBepcHas 3aceneHHocTh. CxeMbl Hakauku. CBolicTBa
JIa3epHOTro U3iydeHus. Tumsl Ja3epoB: Ta30Bble, TBEPAOTEIbHBIE, )KUIKOCTHBIC; UMITYJIbCHBIE,
HEeMpephIBHBIC; NIepecTpanBacMble, Ha CBOOOTHBIX MeKTpoHax. [IpuMmeHeHnue na3epos.

Tewma 12. KopnyckyisipHble CBOIICTBa CBETa

Kopnyckynsipuas npupona csera. ®oton. Umnynsc u sHeprus ¢porona. ®otosddext. 3aKoHbI
CroneroBa. ®opmyna DiiHmTeliHa. TopMo3Hoe n3nydenue, onbIT bore. Dddexkr Komnrona.
KopnyckynsipHO — BOITHOBOM Jyaiu3M.

9. Tekymuii KOHTPOJIb 10 JMCIUILJINHE

TeKYH_[Hﬁ KOHTPOJIb 110 AJUCHUIINIMHC IIPOBOAMTCA IIYTEM KOHTPOJI ITOCCIIaCMOCTH,
KOHTPOJIA BBIIIOJIHCHUA ITPAKTHUICCKUX SaHHTHﬁ, KOHTPOJIbHBIX 3aJlaHuM U TECTOB, KOJIJIOKBUYMOB
o MaTcpuajiaM JUCHUIIIINHBI, BBITIOJIHACMBIX CAMOCTOATCIILHO.



Texymmii KOHTPONb PUKCUpyeTcs B (hopMe KOHTPOJILHOM TOUKUA HE MEHEE OJJHOTO pa3a B
CeMecTp.

OueHouHble MaTepuaibl TEKYILIEro KOHTPOJIA pa3MmelneHsl Ha caiite TI'Y B pasnpene
«Uupopmanust 06 oOpazoBatensHON porpamMmme» — https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂIlOK NMPOBCACHUA U KPUTEPUHU OLICHUBAHUS l'[pOMe)KyTO‘{HOﬁ aTrrecralmum

JK3aMeH B YeTBEPTOM ceMecTpe ITPOBOIUTCSA B MUCbMEHHOH Gopme 1o ouneram. buer
coJIepkuT ABa Bompoca. [IponomkurensHOCTh SK3aMena 1,5 daca.

K sk3ameHy n0mmycKaroTcsi TOJIbKO T€ CTYJIEHTBI, KTO yIOBJIETBOPUTEILHO BHIIIOJHUIH BCE
[IPaKTUYECKHUE 3a/1aHus.

[lepBrie Bompocsl OusietoB mposepsitoT ¢opmupoBanue OIIK-1 B cooTBeTcTBUUM C
nnaukatopom MOIIK-1.1. OTBeTh! natoTcs B pa3BepHyTOH (opMme.

Bropeie Bompochl OumieroB mnpoBepsroT (opmupoBanue IIK-1 B coorBercTBHE C
nnaukatopom MUIIK-1.1. OTBeTh! natoTcs B pa3BepHyTOH opMme.

[IpuMepHBIil nepeyeHb TEOPETUYECKUX BOIIPOCOB.

. Brenenue. [Ipenmer onTuku. DBOIIOIUS TPEACTABICHUN 00 ONTHUKE.

. DIJIEKTPOMAarHWTHbIE BOJIHBI. YPaBHEHUS AJIEKTPOMArHUTHOW BONHBI. CBOWMCTBA 3-M BOJIH.
MoHoxpoMaTHYECKHE U HEMOHOXpomaThueckue BOJHBL. da3zoBas M rpynmnoBas CKOPOCTh
3JIEKTPOMArHUTHOM BOJIHBI.

3. BonHoBas u reomerpudeckas onTuka. OCHOBHBIE TMOJOKEHUS T€OMETPUYECKOW ONTHKH.

[TpuHnnn depma.

4. Untepdepennmsi cBera. KorepeHnTtHele BodHBL. —Pacmpenenenne WHTEHCUBHOCTH B
UHTEeP(HEPEHITMOHHON KapTHHE OT 2-X TOUYEYHBIX HCTOYHMKOB. Kitaccuueckwe OmBITHI MO
HaOmoneHno uHTepdepeHunu cBeta. BiusHue pa3mepoB ucTrouHuka. lIpocTpaHcTBeHHas
KOT€peHTHOCTh. BiMsiHuEe MOHOXPOMATHYHOCTH. BpeMeHHass KOrepeHTHOCTb.

. Uarepdepentius B ToHKUX mieHkax. Jlokanmu3anus nomnoc uaTepdepentnu. Konpiia Herotona.

JIByxi1y4yeBble UHTEPPEPOMETPHI U UX IPUMEHEHUE.

7. Muoromy4deBast uatepdepennus. @opmyna Diipu. Kpurepuit pe3kocTu nuaTephepeHIIMOHHBIX
nonoc. Jlucnepcronnasi oomacte. Jucnepcus. MHOTOCIOWHbBIE AUAIEKTPUUECKUE TTOKPHITHSI.
Ortanon ®abpu-Ilepo. [IpuMenenne MHOTOTy4eBOM HHTEP(EPEHIINH.

8. Mudpakuus ceera. Ilpunmun [roiirenca-Openens. Meron 30H. Crupans Dpenens.
[Ipocreitmue qudpakiuonnsle 3aaaun. Kiaccudukanuus sapienuit audpakuuu.

9. Hudpakuus OpeHesns Ha TPIMOJIMHEHHOM Kpae dKpaHa. Y paBHeHue cripaiu KopHro.

10. Hudpakuus dpaynrodepa. Pacripenenenne HHTEHCUBHOCTH B AU(PPAKIIMOHHON KapTHHE OT
onHoM menu. JudpakunonHas pacxoquMocTh CBETOBOro nmyuyka. HakimonHoe najeHue ayyeil.
Bnusinue pasmepoB ucrounuka. udpaxmus @PpaynHrodepa Ha OTBEpCTHMHM B JKpaHe, Ha
MPSIMOYTOJIBHOM OTBEPCTUH, HA KPYTJIOM OTBEPCTHUH.

11. Jdudpakius cBeta Ha MpaBUWIbHON CTpyKType. Jdudpakiuonnsie pemerku. Pacnpenenenue
WHTEeHCUBHOCTU. HakioHHOe mazeHue nyuded Ha AUQpakiHoHHYIO pemeTky. CreKTpanbHbie
XapaKTePUCTUKHU AU(PPAKINOHHON PEIIETKH.

12. ®a3oBble pemieTky. DienoH MaiikenbcoHa. XapakTepUCTUKH CIIEKTPAIbHBIX IPHOOPOB.

13. Iudpakus Ha TUIOCKOM U MPOCTpaHCTBEHHOHN cTpykTypax. @opmyna Jlays. dudpaxmus
PEHTI€HOBBIX JTy4eH.

14. Tonorpadus. ['omorpadupoBanue miockoil u chepuueckoii BonH. ['onorpammer Openens
TpexMepHblx 00BekTOB. Meton 1O. H. JleHucioka. YcrnoBusi MONMy4eHHs] TOJOTPaMM.
[Ipumenenwue romorpadum.

15. CBOMCTBO MONEPEUHOCTH SJIEKTPOMATrHUTHBIX BOJIH. ECTECTBEHHBIN U MOISIPU30BAHHBIN CBET.
Buasl nonsipuzanuu. 3akon Maitoca.

16. OTpaxxeHue M NperoMIICHHE CBETa Ha rpaHule AByX cpea. @opmyinsl OpeHensi, UX aHaIU3.
SIBneHue MONHOro BHYTPEHHEro oTpakeHus. OTpakeHue CBETa OT MOBEPXHOCTH METaJLa.

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

17. PacipocTpanenre CcBeTa B aHM3OTPONHBIX cpenax. JIBoitHoe mydenpenomiieHHUE.
Omunruyeckas U Kpyrosas nosigpusanus. Onucanne aHU30TPOIHbBIX CPEI.

18. PacipocTpaneHue IIIOCKOH MOHOXpPOMAaTHUYECKOM BOJIHBI B aHU30TponHOU cpeze. Pa3oBbie
CKOpPOCTH OOBIKHOBEHHOW M HEOOBIKHOBEHHOH BONH. YpaBHeHue @DpeHens. Xon nydyeil B
aHU30TpONHBIX Kpucrtawiax. [locrpoenue I'1oirexca.

19. TonspuzannoHHble TPU3MBI U ToJspouasl. MHTepdepeHus MonsIpru30BaHHBIX JTy4eH.
WuTepdepeHIys B CXOISMIIUXCS JTydax.

20. OnTuuecku aKTUBHBIE BelllecTBa. Bpaienue miockoctu nosisipuzauuu. Teopust @peners.

21. MarauTHOe BpallleHHE IJIOCKOCTH noJisipu3anun. Teopust JlopeHa.

22. HNucnepcusi cBeta. Kiaccuueckas Tteopusi aucnepcud. Jlucmepcusi Baaiid OT JIMHUUK
noryionieHus. AHoManbpHas aucnepceus. [lonsatue o KBaHTOBOM Teopuu qucnepceuu. Jucnepcus
B MeTajuiax. Jucnepcus miasmsl.

23. Paccessnne cBera. Bunel paccesnus. Teopus Poanmes. PaccesHue Mu u  paccesHue
Manaensmramma-bpunntosna. KomOnHanmoHnHoe paccesiHue.

24. Tlornomenue cBeTa. 3akoHbl byrepa.

25. KopniyckynsipHast npupoja cseta. @otoH. Mmnynsc u sHeprus ¢otona. KopmyckynspHo-
BOJIHOBOM JTyau3M.

26. ®orosddext. 3akons! CroneroBa. opmyna DHHIITEHHA.

27. Dddexr KomnTona, Topmo3Hoe u3imydeHue, onbIT boTe.

28. TennmoBoe uznyuenne. OCHOBHBIE XapaKTEPUCTUKH U3TyueHHs. 3akoH Kupxroga. A6conoTHo
YEpHOE TeJ0. 3aKOHBI U3TyUeHHUs a0COIOTHO YyepHoro Tena. @opmyna Panes-/[xunca.

29. VYawsrpadmuoneronas karactpoda. opmyna [Inanka. Teopust DitHIITeHA 1 BBIBO (POPMYITHI
[Tnanka. [IpoxoxaeHue cBera uepes cpeay, BO3JIEHCTBHE CBETOBOIO MOTOKA HAa 3aCEJIEHHOCTh
ypoBHe#. Koadgdunnentsr DHITEHHA.

30. JIazepsr. [Ipunanumns! paboTel 1azepa. Cxembl Hakauku. CBOMCTBA Ta3€pHOTO U3TyYeHUsT THIb
nazepoB. [Ipumenenune nasepos.

11. YueOHO-MeTOaAUYIECKOE 00ecTIeueHne

a) DJIEKTPOHHBINA YUE€OHBINH KypC MO AUCITUIUIMHE B 3JIEKTPOHHOM yHHUBepcuTeTe «Moodley
https://moodle.tsu.ru/course/view.php?id=3737

0) OnieHOUHBIE MaTepHaibl TEKYIIEro KOHTPOJIS W HPOMEXKYTOUHOM aTTecTalUH I10
mucrurinae (https://www.tsu.ru/sveden/education/eduop/).
0) OnieHOUHBIE MaTepHaibl TEKYLIEro KOHTPOJIS W HPOMEKYTOUHOMW aTTecTalUH I10
JUCLUILINHE.
Ilepeuenp BOIPOCOB, BEIHOCUMBIX Ha 3K3aMEH.
1. OnextpomMarnuTHsle  BosHBL.  [llkaja  2JIEKTPOMAarHUTHBIX  BOJH. Y PaBHECHHSA
JIEKTPOMArHUTHOM BOJIHBI.
2. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH. MOHOXpPOMaTH4ECKHME M HEMOHOXPOMaTHUYECKUE
BOJHBI. PazoBasg CKOPOCTb JJIEKTPOMArHUTHOW BOJIHBI. M3iIydeHHe 3J€KTpOMarHUTHBIX
BoJIH. Bubparop I'epua. DHeprus nznydyenus Bubparopa. JluarpaMma HanpaBJIeHHOCTH.
3. CnexTpanbHOE pa3loKEeHHEe HM3IydeHHUs (Ul 3aTyXarollero OCLWIIATOPa) M LIMpUHA
crniekTpasibHOM nuHUK. KBaHTOBast MOzieb N3IydeHus atoma. Mmmynbce u sHeprus poToHa.
4. PaccMoTpeHue BenecTBa Kak CIUIOIIHOM cpebl IPU B3aUMOAECHCTBUH CO CBETOM.
BonHoBasg u reomerpuueckas onTuka. OCHOBHBIE MOJIOKEHNS FEOMETPUUECKON ONTHKH.
ITpunnun ®epma. TayToxpoHU3M.
6. BeiBox 3akoHa OoTpakeHHUs cBeTa M 3akoHa CHennmyca u3 npuHiuna ®epma. SBienue
IIOJIHOT'O BHYTPEHHET0 OTPAKECHMUSL.
7. Xon Iyded B IUIOCKO IMapajUIeJIbHOM IUIACTHHKE, B TPEYrOJBHOM IpU3ME. YToll
HaVMEHBIIETO OTKJIOHEHUS IIPU3MBI.
8. ®opmyna ToHkOM JHMH3bI (06e3 BbeIBOAa). IIpomonpHOE M TONEpevyHOE YBEITHYEHHE.
IToctpoenne wu300paxkeHusi, (GOPMHUPYEMOro TOHKOW JHMH30H. XpoMmarudeckas U

e


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

chepuueckas abeppaluu B JIMH3E.
9. Unrepdepenuns cpera. KorepentHsle BoyiHBL PacnpeneneHne HMHTEHCHMBHOCTH B
UHTEP(PEPEHIIMOHHON KapTUHE OT 2-X TOYEYHBIX UCTOYHUKOB.

10. Knaccuyeckue nnrepdepenunonnsie cxemsl: cxema FOnra, unpusma dpeners, 3epkana
@pewnens, cxema Jlnoiina, bununsa buiie.

11. Bnusiuue pa3smepoB ucrouHuka. lIpocTpaHcTBeHHass KOrepeHTHOCTb. BiusHue
MOHOXPOMAaTHYHOCTH.

12. BpemeHHas korepeHTHOCTb. MIHTepdepeHnys B TOHKUX IJIEHKaX U KiuHe. JIokanu3anus
0JIOC HHTEP(EPCHIIHNH.

13. Konbua Hetorona. Ctosune 31€KTpOMarHUTHbIE BOJIHBI.

14. Merox Jlunnmana B nBetHoW (oTorpadum. [IByxiryueBbie MHTEp(EPOMETPHI M HX
MIPUMEHEHHUE.

15. Kpurepuii pe3xoctu uHTEp(PEPEHIIMOHHBIX MOJIOC.

16. 3Be3anblil uHTEphEepomMeTp MalikeabCcoHa.

17. MHoronyueBass  uHTepdepeHuus. OrtamoH  Pabpu-Ilepo. Dopmyna  Diipu.
Hucnepcuonnas oOnacte. Jucnepcus. MHOToOCnoiHbIE NUANIEKTPUUYECKHE MOKPHITHUS.
[IpuMeHeHre MHOTOJTy4eBOM HHTEP(DEPEHITUN.

18. Hudpaxuus ceera. [Ipunnun I'rolirenca-®penens. 30061 Openens.

19. BekropHas auarpamma. 3oHHas U ¢a3oBasi IIACTUHKA.

20. Hudpakuus Openens Ha Kpyriabix npenarctBusx. [Iarao Ilyaccona.

21. Knaccuduxanus siBieHui 1udpakiiui U reoMeTpryecKas ornTHKa.

22. Judpakuus OpeHens Ha NpAMOIMHENHOM Kpae 3KpaHa. YpaBHeHue cnupanu KopHto.

23. HNudpakuus Opaynrodepa. Pacnpenenenre MHTEHCUBHOCTH B TU(PPAKITMOHHOM KapTHHE
oT ojHOM menu. JudpakimonHas pacXxoAUMOCTh CBETOBOTO ITyYKa.

24. HakiioHHOE najieHue JIydyei. BiusHue pasmMepoB HCTOYHUKA.

25. Hudpakuus Opaynrodepa Ha OTBEPCTUH B dKpaHE, HA MPSIMOYTOJILHOM OTBEPCTHH, Ha
KpPYTJIOM OTBEPCTHUH.

26. lubpakuust cBeTa Ha NpaBWIbHOW CTpykType. JludpakmuoHHble pereTKy.
Pacnipenenennie mHTeHCHMBHOCTH. HakioHHOe mameHue Jydedl Ha AUQPPAKIIMOHHYIO
pEIIETKY.

27. ChnexkTpaJibHbIe XapakTEPUCTHUKUA TU(PAKIHOHHON pemieTku. Da3oBbIe PpEIIETKH.
OurenoH MaiikenbCcoHa.

28. XapakTepuCTHKH CIIEKTPAJIbHBIX npubopoB (uHTepepomeTpsl, IpU3Ma,
IudpakoOHHas peleTKa): AUCHEepCHUsi, paspeluaronias cuia, o01acTe CBOOOAHON
Jucrepcuu. Poip CiekTpaabHOrO anmnapara Ipyu aHaJlu3e CBETOBOTO MMILYJIbCA.

29. udpakuus Ha IIOCKOW U TPOCTPAHCTBEHHOH CTpyKTypax. @opmyia Jlays. Judpaxius
peHTreHoBckux jgydeid. ®opmyna Bynbsda-bperros.

30. T'onorpadusa. [omorpadupoBanue 1uIOCKOW u chepudeckoil BojH. [omorpammel
@peHenst TpeXMEpHbIX OOBEKTOB. YCIOBUS MOiyuyeHHs rojorpamm. [IpuMenenue
royiorpadumu.

31. IlonspusoBaHHbIi cBeT. ECTECTBEHHO - MOJISPU30BAHHBIN, IUIOCKO-IIOJISIPU30BAHHBIM,
AUIMNTUYECKH NoJsIpu3oBaHHbI cBeT. llomsapusarop. Crenenp nomsipu3anuu. 3aKoH
Mairoca.

32. Ilonspusauus Ipyu NPEJIOMIIEHUN U OTPAKEHUU CBETA HA T'PAHUIIEC JBYX IUIEKTPUKOB.
Koo uuunenTsl oTpakeHus uid NEPHEHIUKYIAPHOW M MapayielbHOW KOMIIOHEHT.
OtpakeHue M INpENOMIIEHHE CBETAa Ha TpaHulle ABYX cpel. Popmyinbl PpeHens, ux
aHaJIn3.

33. Vron bprocrepa. Crona CroneroBa. Pa30Bble COOTHOLIEHUS MEXAY MaJarolled U
OTpa)XKCHHOM BOJIHAMU. SIBJIEHHE NIOJHOTO BHYTPEHHETO OTPAXKECHMUSL.

34. OtpakeHHE cBETa OT IOBEPXHOCTH MeTa/UIa. MeTauioonTuka.

35. JiBoitHoe myuenpenomienue, J. bapromunyc=Pacmyc baptonun (1669r.), ncnanackuii
mmar. o- u e-ryun. OnTuueckas ocbh, IIaBHOE CEUYEeHUE KpUcTaiuia. [uxponsm.
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37.
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57.

1.

TeH30p  IHUAIEKTPUYECKOM  MPOHUIAEMOCTH,  JSJUIMICOUJ  JUAJICKTPUUYECKOU
MIPOHHUIIAEMOCTH B Oe3pa3MepHBIX KOOpAWHATax. J[Ba KPYroBBIX CEUEHUS AILIMIICOUJA.
CrutionieHHBIN U BBITAHYTHIN chepounipl. /IByoCHbIE U OTHOOCHBIE KPUCTAJLIBL.
[Tnockue MOHOXpOMAaTHYECKHME BOJHBI B aHU30TPONHOM cpene. JlyueBas u azoBas
ckopoctu. Bekropa N u S. CoorHomenus mexay Bekropamu D, E, B, N, S. OcHoBHbIe
ypaBHenus uist E u D uepe3 N u S.

['maBHBIE CKOPOCTHM M IJIaBHbIE IOKAa3aTeNM IpesioMIIeHUs. YpaBHeHUsT DpeHens s
(ha30BBIX U JTYYEBBIX CKOPOCTEH. DIUTUIICOU]T TyUEBBIX ¥ BOJIHOBBIX HOpMalieil. JIyueBsie
MOBEPXHOCTHU. J[ByOCHBIE U OJJHOOCHBIE KPUCTAILIIBI.

Xon sydeil B OIHOOCHBIX KpHucTayuiax. JlydeBble n (ha3oBbIE CKOPOCTH O- U €-BOJIH.
[TocTpoenue I'rolireHca st OTHOOCHBIX KPUCTAIIIOB.

[Tonspusannonuele mnpusmbel u  nonsgpounsl. [Ipusma Hukonsa. IIpoxoxknenue
MOJIAPU30BAHHOTO CBETA Yepe3 KPUCTAUIMYECKYIO IUIACTUHKY. UeTBepThBOJIIHOBAas M
MIOJIyBOJIHOBAS TUTACTUHKU. AHAJIN3 MOJIIPU30BaHHOTO CBETA.

WnTepdepeniuss MOAIPU30BAHHOTO CBETAa: B  NapajuIeIbHBIX (OPTOCKOMHUS) U
CXOAsIUXCs (KOHOCKOMHUS) Ty4yax, 00pa3oBaHNE MAJTbTUHCKOTO KpecTa.
UckycctBennoe nBymydenpenomieHue. dotoynpyroctb. Dddextor Keppa, KorToH-
Myrtona, [Iokkensca.

OnTuyecku akTUBHBIE BelIecTBa. BpallleHne TIJIOCKOCTH Mojspu3anuu. Teopus
®penenst. MarauTHOE BpalieHue mIocKocTH nossipusanun (d3hdext Dapanes).
Hucnepcus cera. Kiaccuueckast teopust nucnepcuu. Teopus Jlopentia. dopmyna
3enbMmeiiepa.

®opmyna Jlopentu-Jlopenna. YnenpHas pedpakumsi, MOJEKYyJSIpHas pedpakiius.
Jucnepcus BIany OT TMHUN MOTJIOIECHUS. AHOMAaTbHAs JUCTIEPCHS.

Hucnepcuonnas Gopmyna Komm. [Torsitue o kBaHTOBOM Teopuu aucnepenu. Jucnepcust
B MeTayax. /{ucnepcus miasmel.

Paccesune cBera. Buabl paccesnusa. Teopust Panes. Paccesnne Mu u paccesiHue
Mamnnenpimrama — bpumosna. KomOuHaimonHoe paccesiHue.

[Tornomenue cBera. 3akon byrepa — Jlambepra — bapa . Haceienue nororeHus npu
00JIBIINX UHTEHCUBHOCTSIX.

TennoBoe wu3nyueHue. OCHOBHBIE XapaKTEpUCTUKHU H3IyudeHus. W3nmydarenbHas u
MOTJIoIIATeNNbHAs CIOCOOHOCTH Tea. PaBHOBecHOe n3nyuenue. 3akon Kupxroga. Csa3b
MEXAy H3Ty4yaTelIbHOM CIOCOOHOCThIO U OOBEMHOHN IUIOTHOCTHIO 3JIEKTPOMArHUTHOM
SHEPrUH.

AOGCONIOTHO 4YepHOE Teslo. 3aKOHbI H3IyueHUs: aOCOJIOTHO dYepHOro Tesna. Mojbl
KyOudeckoit mosnoctu. @opmyna Panes-/xunca. YiaerpaduoneroBas katactpoda.
®opwmyna [1nanka. 3akon cmemenust Buna. 3akon Credana-bonbsiimana.
Koadbdummenter DitHmTeitna. Teopus DOiHmTeliHa W BhBOX Gopmyisl [lmanka.
[IpoxoxaeHune cBera yepe3 cpeay, BO3JECUCTBUE CBETOBOI'O MOTOKA HA 3aCEICHHOCTb
YPOBHEH.

Jlazepol. [lpunnumnel pabotel nazepa. VMuBepcHas 3aceneHHOCTb. CXeMbl HaKayKH.
CBoiicTBa J1a3€pHOr0 U3IYUYEHUS.

Tunel na3epoB: ra3oBble, TBEPAOTEIbHbIE, KUIKOCTHBIE, UMITYJIbCHbIE, HEIPEPHIBHBIC;
nepecTpanBaeMbie, Ha CBOOOIHBIX dNieKTpoHax. [[pumeHenue na3epos.
Kopnyckynsipuas npupona csera. ®oton. Ummnynsc u sHeprus ¢poToHa.

®dotosddexr. 3akonsl Croneroa. DopMynia DHHIITEHHA.

Topmosnoe uznyuyenue, onslT bore. dpdext Komnrona. KopmyckynspHo — BOJTHOBOIA
Ty allu3M.

B) [lepeueHs peKOMEHIyeMbIX CEMUHAPOB U MPAKTUYESCKUX 3aHITHIA:
VYpaBHenus Maxkcsemia.



2. DOnextpomarHuTHble  BoiHbl. ~ Bekrop  IloiiHTmHra. Mmnynsc u  jgaBieHue
3JIEKTPOMATHUTHOM BOJIHBI.

3. T'eomerpuueckas onTuka. 3aKOH OTPaKCHHUS CBETa. 3aKOH NPEJIOMJICHHUS CBeTa (3aKOH
Cuemnnyca). I[lonnoe BHyTpeHHee oTpaxkeHue. Ilnockue 3epkana.

4. IInocko — napajuienbHas IUIACTUHKA, KIIUH, Tpu3Ma. ToHKas JIuH3a.

5. MHWarepdepennus. Cxema FOnra, ounpuszma ®penens, 3epkana Openens, cxema Jlnoiina,
ounun3za buiie.

6. MWnrepdepenmus B ToHkux mieHkax. Konbsia Herorona.

7. Wnrepdepomerpsl. MHOTOMyUYeBasi HHTEPHEPEHITHUS.

8. Hudpaxmus Openens. 3oub1 DpeHens.

9. HMudpakuus Opaynrodepa. Andpakunonnas pemerka. Pazpemaromas cuia ONTHYECKUX
puOOpOB.

10. IMonspuzoBanHkIil cBeT. 3akoH Maitoca. @opmyisl Openensi.

11. KpucrannoonTtuka. DJUITMIICOU]T BOJTHOBBIX HOpMasie. JIydeBoit ammunicous. [locrpoenue
['roiirenca B OMHOOCHBIX KpUCTaJIaX.

12. WnTepdepeHuns noisipu30BaHHbIX JTydei.

13. Bpamenue miockoctu momnsipusanuu. VMckycctBenHas anumzotpornus. Dddextsr Keppa,
®dapapes.

14. W3nyueHue aOCOIIOTHO YEPHOTO TeaA.

15. Jducnepcusa. @opmyna 3enbmeriepa.

CamocrosTenbHast paboTa CTy[eHTa BKIIOYAET:
YIIIyOJIGHHOE TEOPETHYECKOE M3YYCHHE PA3/eioB Kypca MpPH TOATOTOBKE K JIEKIIMOHHBIM U
MPAKTUYECKUM 3aHSTHSIM;
MOJATOTOBKY K 00CY)KJIEHUIO MaTepuaia, B TOM YHCIE CaMOCTOSATEIbHBINA MOMCK HEOOXOAUMBIX
HMCTOYHUKOB MH(OpMaIUK, BKIIIOYas Hay4YHO-00pa3oBaTeabHble pecypcehbl cetu HTepHeT;

Bonpockl, BoIHECEHHbBIE HAa CaMOCTOSATEIBHOE U3yUEHHE.

— BbIBOA 3aKOHa OTpakeHMsi cBeTa M 3akoHa CHeumyca u3 npuHiuna depma. SBieHue
MIOJIHOTO BHYTPEHHETO OTPayKEHUSI.

— Xop aydel B INIOCKO MapasuieIbHOM IUIACTUHKE, B TPEYTOJILHON TPU3ME. YT0J HAUMEHBIIIETO
OTKJIOHEHHUSI TIPU3MBI.

— @opmyna ToHkoM JsuH3bL [IpogmosbHOE M momnepedHoe yBenwdeHwe. llocTtpoeHue
n300paxeHus, PopMUPYEMOro TOHKOM JTUH30.

— Xpomaruyeckas u cepudeckas abeppauu B JIHH3E.

— Merop Jlunnmana B BeTHOH (hoTorpaduu.

— Pa3pemarorniast cnocoOHOCTH MPU3MBIL.

— IMornomenue cera. 3akon byrepa — JlamGepra — bapa . Hackliienue mnornomeHus mpu
0O0JBIIUX UHTEHCUBHOCTSIX.

JlutepaTypa K TeMaMm JUIsl CAMOCTOSATEIHHOIO U3YUYEHUs
1. Kypc obmeit ¢usuku. B 4 tomax. Tom 3. KBantoBas ontuka. AtomHas ¢Qusuka. dusuka
TBepaoro Ttena. ®dusmka atomHOro sapa U snemeHTapHbix uactull M. B. Casenbes,
M3parensctBO: «KHOPYC» 2012 1. ISBN: 978-5-406-02590-1, 978-5-406-02586-4.

2. Cusyxun [I. B., O6mwmii kypc ¢usuku. B 5-tu Tomax. Tom4. Omnrtuka, W3narenbcTso:
®uzmatiut, 2013 r, ISBN: 5-9221-0228-1, Crpanui: 892

12. Ilepeyenn y4eOHOI TuTEpaTyphl H pecypcos cetn UHTEpHeT

IlepeyeHb OCHOBHOM U JIOTIOJHUTEIBHON Y4eOHOM TUTEpaTyphI.



a) OCHOBHas JIUTEepaTypa:
3. Kypc obmeit puszuku. B 4 Tomax. Tom 2. DnekrpuuecTBO U Maraetusm. Bomuel. Ontuka U. B.
CagenbeB U3narensctBo: «KHOPYC» 2012 1. ISBN: 978-5-406-02589-5, 978-5-406-02586-4

4. Kypc obmeii ¢pusuku. B 4 tomax. Tom 3. KBantoBas onrtuka. ATomMHas ¢usnka. dusmka
TBepaoro Ttena. Pu3uka aroMHOro sAapa U oaneMeHTapHbix uactuly . B. Caseinbes,
W3natenscrBo: «KHOPyCe» 2012 r. ISBN: 978-5-406-02590-1, 978-5-406-02586-4.

5. CuByxun JI. B., O6mmii xypc ¢umsuku. B 5-tm Tomax. Tom4. Omnruka, W3marenbcTo:
®uszmatiut, 2013 r, ISBN: 5-9221-0228-1, Crpanuir: 892

bytuxos E.U., Ontuka, M., Beicias mkona, 1986; 511 c.
7. HWponos, N.E., 3agaun no obueit pusmuke. — CI16: U3parenscrBo:Jlans, 2016. — 416 c.

ISBN: 978-5-8114-0319-6

N

0) IOTIOJIHUTENbHAS TUTEpaTypa:

TI'omxaes H.M., OnTuka, M., Beiciag mxoja, 1977; 432 c.

MartseeB A .H., Onruka, M., Beiciias mxona, 1985; 351 c.

Jlanacoepr I'.C., Ontuka, M., Hayxka, 1976 u nozxe; 848 c.

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

bopu M., Bonbd 3., OcHoBwl ontuku, M., Hayka, 1970 u mo3xe; 855 c.

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

Hponos U.E., BonHossie npouecchl. OcHOBHBIE 3aK0HBI, 2000;

Hetmad A.A., ABopckuii .M., Jlebenes A.K., CipaBounuk no ¢usuke, uzz. 8-e, 2006,
Kopu I'., Kopn T, CripaBounuk o MmaremaTuke, 1968 u moszxe.

Lo bh W =

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

N —

13. Ilepeyenb UHGPOPMANMOHHBIX TEXHOJIOTHH

a) JMIIEH3UOHHOE U CBOOOIHO pacpOCTPaHIEeMOE ITPOrpaMMHOE 00ecieueHHE:

— Microsoft Office Standart 2013 Russian: nmaker nporpamm. Bxirrodaet npunoxenus: 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);

— myOIMYHO OoCTymHBIe obsaunbie TexHonorun (Google Docs, SAnaekc auck u T.11.).

0) MHPOPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DIEKTPOHHBIN KaTajor Hayunoit O6ubnuorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIIeKTpOHHAas o6ubnunoreka (pemo3uTopuit) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— ObC Jlansb — http://e.lanbook.com/
— OBbC KoncynbraHT cTyaenTta — hitp://www.studentlibrary.ru/
— OOpazoBarenbHas miatgopma FOpaiit — https://urait.ru/

14. MaTepuajbHO-TEXHHYECKOe o0ecneyeHue

AYZ[I/ITOpI/II/I JJIsL TIPOBCACHU S 3aHATHUH JIEKIIMOHHOI'O THUIIA.
AYZ[I/ITOpI/II/I UL IIPOBCACHUS 3aHATHH CCMUHAPCKOTI'0 TUIlIa, HWHAWBUAYAJIBHBIX U
TpyHIIOBBIX KOHCYHBT&HHﬁ, TCKYIICTO KOHTPOJIA U HpOMeX(YTOQHOﬁ aTTCCTalluu.


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/

[lomemienus a1 caMOCTOSATENbHONW pabOThl, OCHAIIEHHBIE KOMIIBIOTEPHONH TEXHUKOH U
JIOCTYNOM K ceTd MHTepHeT, B 3JIEKTPOHHYIO MH(POPMALMOHHO-00pa30BaTEeIbHYIO Cpeay U K
MH(POPMAIIMOHHBIM CITPABOYHBIM CUCTEMaM.

Aynuropun JUIsi  TpPOBEINEHMSI 3aHATUM  JIEKIIMOHHOTO M  CEMUHApCKOro THIIA
WHJUBHUAYAIbHBIX M TPYIIOBBIX KOHCYJIbTAllMM, TEKYIIEr0 KOHTPOJIS W IPOMEKYTOUYHOU
aTTecTalluu B CMEIIEHHOM (popmare («AKTpy»).

15. Undopmanus o paspadoTunkax

Hemkun Bnagumup IletpoBuy, mpodeccop, TOKTOp (U3HKO-MaTEMaTHUYECKUX HayK,
¢busnueckuii pakyapTer TOMCKOTO rOCYAapCTBEHHOTO YHHBEPCUTETA, 3aB. Kadenpoi oOmel u
9KCIEPUMEHTAIbHOU (PU3UKU



