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1. eab u njIaHupyeMble pe3yabTaThl 0CBOCHHS JUCHUNIHHBI (MOIYJIs)

Lenbt0 OCBOSHHSI JUCIUIUIMHEI SBISIETCS (POPMUPOBAHHE CIEAYIOUINX KOMITETCHIINA:

— OIIK-1 — CniocobeH mpuMeHsTh 0a30BbIC 3HAHUS B 00J1aCTH (PU3UKO-MATEMAaTHIYECKUX U
(uH) eCTECTBEHHBIX HayK B cdepe cBoeil mpodeccHoHaIbHON AEITEIbHOCTH;

—IIK-1 — CrnocobeH mpoBOAWTH Hay4YHBIE HCCIICIOBAaHUS B BBIOpAaHHOW 00JIacTH C
UCTIOJIb30BAHUEM COBPEMEHHBIX HSKCHEPUMEHTAIBHBIX W TEOPETHYECKUX METOJIOB, a TaKkKe
MH(OPMALIMOHHBIX TEXHOJIOTH.

PesynbraTamMu OCBOCHHUS TUCIMILIMHBI SBISIOTCS CIEAYIOUINE MHIMKATOPHI TOCTHKECHUS
KOMIIETECHIINH:

NOIIK-1.1. — 3HaeT OCHOBHBIC 3aKOHBI, MOJICII M METOJIbI UCCIEIOBAHMS (PU3MUECKIX
MIPOLIECCOB U SIBJICHUIA;

UIIK-1.1. Cobupaer M aHAMU3UPYEeT HAYYHO-TEXHHYECKYI0 HH(OpPMAIUIO IO TeMe
uccleI0BaHMsl, 0000111aeT HayYHbIE JAHHBIE B COOTBETCTBUHU C 33]]a4aMU UCCIICJOBAHMUS.

2. 33}13‘11/1 OCBOCHHA TUCHUIIIMHBI

— OcBoUTh MOHATUIHBIN anmapaT U OnpeesieHus, N3JI0KEeHHbIE B Kypce OnTuka.

- OBJI&I[GTB OCHOBHBIMH MCTOAAMHU U3YUCHUA ONTUYCCKUX MTPOLUECCOB U SIBJICHUH.

— YMeTb MPUMEHSTHh [OJNyYeHHbIE 3HAHUA U1 pELIEHUS MPAKTUYECKUX 3a]ad
PO EeCCHOHAIBHON JESTEIHHOCTH.

3. MecTo aucuuiuinHbl (MOYJas) B CTPYKType 00pa3oBaTe/ibHOI NPOrpaMMbl

JlMcuuIuIMHa OTHOCUTCS K 0053aTEIbHOM YacTH 00pa30BaTeIbHOM MPOrPaMMBbI.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHOMN ATTECTANMH MO JUCHHUILINHE

Cemectp 4, sk3aMeH

5. Bxoanble TpeGoOBaHMS 111 OCBOEHUS THCUMIJIMHBI

JIJis u3ydeHus ¥ TIOHMMAHUS MaTepHajia TaHHOW TUCIUTUIMHBI 00YYarOIIHICS JOJKCH
BJIa/IETh OCHOBHBIMH MOHSATUSMHU M METO/IaMU Kypca (pu3uku o011eo0pa3oBaTeaIbHON IIKOIIBI.

6. SI3bIK peaau3anun

Pycckuii

7. O0beM IUCHUIIHHBI (MOTYJIA)

OO61as TpyA0eMKOCTh IUCHHUIUIHHBI COCTaBiseT 8 3.e., 288 yacoB, U3 KOTOPHIX:
— JIeKInu: 62 u.;

—TpaKTHYECKUe 3aHATUA: 62 4.;

— B TOM YHCJIe TIPaKTHYECKask TOJITOTOBKA: 62 4.

O0BbeM caMOCTOSATENLHON padOTHI CTYICHTA ONpeAeNieH YUYCOHBIM IIIAHOM.

8. Conep:xkaHue AMCHUILIMHBI (MOYJIsl), CTPYKTYPHPOBAaHHOE MO0 TeMaM

‘ No ‘ Paznen aucuuminHbl ‘ ConepxaHue paszaena JUCUUTUIAHBI




I'eomeTpuueckas
OINTHKA.

Benenue. [Ipeamer onTHKU. DBOIIONHS IPEACTABICHHUHN 00
ONTHKE. DIIEKTpOMarHuTHele BOJHBI. [1Ikana 351eKTpOMarHuTHBIX
BOJIH. Y paBHEHHUS 3JIEKTPOMarHuTHOH BosHbl. CBOMCTBa
ANIEKTPOMArHUTHBIX BOJH. MOHOXPOMATHUYECKHUE U
HEMOHOXpOMaTH4YeCKHe BOJIHbI. Pa30Basi CKOPOCTh
AJIEKTPOMArHUTHOM BOJIHBIL. M31TydueHNe 3J1eKTpPOMarHUTHBIX BOJIH.
Bubpatop I'epuia. Dueprus usnmyuenust Buoparopa. uarpamma
HanpaBiieHHOCTU. ClieKTpalIbHOE Pa3yIoKEeHNE U3TYUSHUS (IS
3aTyXarollero OCUUIUIATOPA) U LIKMPHHA CIIEKTPAIIbHOM JINHUY.
KBanToBast Mozeinp u3nydeHus aroma. Mmnysnbsc u sHeprus
dortoHa.

PaccmoTpeHnue BeniecTBa Kak CIUIOIIHOM Cpepl pu
B3aUMOJICVICTBUU CO CBETOM.

BonnoBas u reomerpuyeckas ontuka. OCHOBHBIE MTOJIOKEHUS
reomerpuyeckoit ontuku. [Ipunuun depma. TayToxpoHusm.
BriBOJ 3aK0HA OTpakeHUs cBeTa U 3akoHa CHeinyca u3
npuHuuna @epma. SIBneHUE NOIHOIO BHYTPEHHETO OTPAXKEHUS.
XoJ JIy4eil B IUIOCKO MapajuleIbHOM IUIACTUHKE, B TPEYTOJIbHON
npu3Me. YToJl HAMMEHbLIEro OTKIIOHEeHUs Tpu3Mbl. Dopmyia
TOHKOM JMH3HI (0€3 BbiBoa). [IpomosibHOE U TToniepeuHoe
yBenmuuenue. [loctpoenne n3oo0paxkeHus, opMUPYEeMOro TOHKOM
TUH301. XpoMarudeckas v cpepudeckast abeppaliuu B JIMH3E.

WnTepdepenius
cBeTa

WnTepdepennus ceera. KorepentHsie BosiHbl. Pacnipenenenue
MHTEHCUBHOCTH B UHTEP(PEPEHIMOHHON KapTUHE OT 2-X TOYECUHBIX
UCTOYHUKOB. Kitaccmueckue naTephepeHIIMOHHBIE CXEMBI: CXeMa
IOnra, 6unpusma ®@penens, 3epkana Openens, cxema Jlnoiina,
Ooununza buiie. BausHue pa3MepoB HCTOUHUKA.
IIpocTpaHcTBEHHAs KOTE€PEHTHOCTD. BiunsaHue
MOHOXPOMaTHYHOCTHU. BpeMeHHAs1 KOTePEHTHOCTb.
WuTepdepeHIiys B TOHKHUX IJICHKaX U KinHe. JIokanu3anus noiaoc
untepdepenuu. Konbia Hetotona. Crosiune 351eKTpOMarHuTHbIE
BOJIHBL. MeTon JIunnmana B 1iBeTHOM (oTorpaduu. J[ByxiayuyeBbie
uHTepdepoMeTpsl U UX NpuMeHenue. Kpurepuii peskoctu
UHTEepEPEHIIMOHHBIX M0JI0C. 3Be3IHbIN UHTEphepoMeTp
Maiikenscona. MHorony4eBas untepgepenius. OranoH dadbpu-
[Tepo. ®opmyna Diipu. Jucnepcuonnas obnacte. Jlucnepcus.
MHorocnoiHble JUAIEKTpUIECKUE MOKPbITUA. [IpuMeHeHue
MHOT0JIy4€BON MHTEP(EPEHIIHH.

Judpaxius
O®penens u
®paynrodepa

Hudpaxnus csera. [punuun ['toiirenca-®penenst. 30HbI
®penens. BekropHas auarpamma. 30HHas U Ga30Bas IUIACTHHKA.
Hudpaxus OpeHens Ha KPYIIIbIX NpensSTcTBUX. [Is9THO
[Tyaccona. Knaccuduxanus siBiaeHuit nudpakiuuu 1
reoMerpuueckas ontuka. {udpaxnus Openens Ha
IPSIMOJIMHEMHOM Kpae 3KpaHa. Y paBHeHue cniupanu KopHro.
Hudpaxnus Opaynrodepa. Pacnpenenenne HHTEHCUBHOCTH B
TU(PPaKIMOHHON KapTHHE OT OJHOH 1menu. Judpakunonnas
pPacxoAMMOCTh CBETOBOTO IMy4yka. HakJIOHHOE maieHue JTyden.
Bnusiaue pasmepoB ucrounuka. Judpakuus @paynrodpepa Ha
OTBEPCTUH B dKpaHe, Ha MPSMOYTOJIbHOM OTBEPCTUH, Ha KPYTJIOM
oTBepcTuu. [udpakuus ceera Ha MPaBUIBHON CTPYKTYpeE.
Judpaxnuonnsle pemerku. PacnpeneneHre HHTEHCUBHOCTH.
HakionHnoe nagenue ydei Ha TuQpaKkImOHHYIO PEIIeTKY.




CriekTpaibHbIE XapaKTePUCTUKU TU(PPAKIIMOHHOMN PEIIETKH.
®da3oBbIe pelIeTKy. J1iesoH MaiikenbcoHa. XapakKTepUCTUKHI
CHEKTPAIbHBIX TPUOOPOB (MHTEPHEPOMETPHI, IPU3Ma,
TudpakMOHHAs PellIeTKa): AUCIIePCHsl, pa3pelaroias cuia,
o0acTh cCBOOOAHOM nucnepcuu. Poib CrieKTpaabHOTo anmapara
IIPU aHaJIKM3€ CBETOBOTO UMIyJbca. Jludpakiys Ha MIO0CKON U
IPOCTPaHCTBEHHOU cTpyKTypax. @opmymna Jlays. udpaxmms
penTreHoBckux yydeit. @opmyna Bynsda-bperros. ['omorpadus.
['onorpadupoBanme Maockoi U cepudeckoit BoiH. ['omorpaMMbt
@penenst TpeXMEPHBIX 00BEKTOB. Y CIIOBUS MOTyUEHUS
rojorpamm. [lpumenenue ronorpaduu.

[Tonsipu3oBaHHbIN
CBET

[TonsipuzoBaHHbIN CBET. ECTECTBEHHO - MOJIAPU30BAHHBIM,
MJIOCKO-TIOJISIPU30BAHHBIHN, SJTTUITUYECKU MOJISIPU30BAHHBIN CBET.
[TonsipuzaTop. CTenens noyisipu3anuu. 3aKkoH Masoca.

SIBneHus Ha I'paHHLIC
pasaciia AByX Cpea

[Tonstpusanus npu NperIoMIICHUH U OTPaKCHUM CBETAa HA TPaHULe
JBYX IUAJIEKTPUKOB. K03 hUIIMEHTHI OTpaskeHust UIst
MEePIEHANKYIISIPHON U TapaJIeIbHON KOMIOHEHT. OTpaxeHue u
NpeJIOMIICHUE CBETa Ha TpaHuIe AByX cpen. Dopmyssl Openers,
ux ananmi. Yrona bprocrepa. Croma CroneroBa. ®azoBbie
COOTHOIICHUS MEX/Ty ITaJar0IIeH U OTPaKEHHOW BOJHAMH.
SIBICHHE MOJIHOTO BHYTPEHHETO OTpakeHus. OTpakeHHEe CBETa OT
MOBEPXHOCTH MeTajia. MeTaJuIoONTHKA.

Pacnpoctpanenue
CBETa B
AHU30TPOIHBIX
cpenax

JIBoitHoe nyuenpenomnenue, J. bapronunyc=Pacmyc bapronun
(1669r.), ucnanackuii mmar. o- u e-ryun. OnTHYecKas ocb,
IJIaBHOE ceueHue kpucraa. Juxpousm. TeHszop
JIUBIEKTPUUYECKON MPOHULAEMOCTH, SJUTUIICOU TUAIEKTPUIECKOM
MPOHHIIAEMOCTH B 0€3pa3MepHBIX KoopAnHaTax. /IBa KpyroBbIX
ceueHus uncouaa. CIUTIOIEHHbIN U BBITSAHYTBINA C(epoubl.
JIByocHBIE U 0JTHOOCHBIE KpucTaisl. [1nockue
MOHOXPOMaTHUYECKHE BOJIHBI B aHU30TPOIIHOM cpenie. JlyueBas u
dazosas ckopoctu. Bektopa N u S. CooTHOIICHUS MEX Ty
Bektopamu D, E, B, N, S. OcnoBHbIe ypaBHeHus s E u D uepes
N u S. [maBHBIE CKOPOCTH U TJIABHBIE TIOKA3ATENN MPEITOMIICHHS.
VYpaBuenust @penens 111 Ga3zoBbIX U JIyUEBBIX CKOPOCTEH.
DJIUICOUA TyYeBbIX U BOJHOBBIX HOpMaell. JIyueBbie
MOBEPXHOCTU. J[BYOCHBIE 1 OAHOOCHBIE KPUCTAIUIBL. X0 JIyuel B
OJIHOOCHBIX KpucTayiax. JlyueBble v (pa3oBble CKOPOCTH O- U €-
BoJIH. [TocTpoenue I'roiireHca st OTHOOCHBIX KPUCTAJUIOB.
IHonsipuzanmonHsele npu3msl 1 nossipousl. [Ipnsma Hukoos.
ITpoxoxkaeHne MoJIIpU30BaHHOTO CBETA YEPE3 KPUCTAIIIMUECKYIO
IUIACTUHKY. YeTBEpTHBOIHOBAS U MOJYBOJHOBAS IJIACTHHKHU.
AHanu3 nonsipu3oBaHHOrO cBera. MHTepdepenuns
MOJIIPU30BAaHHOTO CBETA: B apaJuIeIbHBIX (OPTOCKOMHUS) U
cxoaaumxcs (KOHOCKOIUS) JIydax, 00pa3oBaHUE MaIbTUHCKOTO
Kkpecta. MickyccTBeHHOE BYTydernpenomiienne. @oToynpyrocts.
Oddekrol Keppa, Korron-MyToHa, [Tokkenbca.

Bpamenue
IJIOCKOCTH
MOJISIpU3aLUU

OnTuyecky aKkTUBHBIE BElECTBA. BpaleHune miockocTu
nossipuzanuu. Teopust @penensa. MarHuTHOE BpallleHHUe
mockoctH nossipusanuu (3ddext Dapanes).

Hucnepcus ceera

Hucnepcus ceera. Knaccnueckas reopust aucnepcun. Teopust
Jlopentua. @opmyna 3enpmeiiepa. Pazpemaromas criocoOHOCTb
npusmMbl. @opmyna Jlopenrti-Jlopenna. Y aenpHas pedpaxius,




MoJeKyJsipHas pedpakuus. Jucnepcus Bianu ot JUHUN
noryomeHus. AHoManbHas aucnepcus. [lucnepcuonsas popmyia
Kommu. [TonsTie 0 KBaHTOBOM Teopuu aucnepcud. Jlucnepcus B
MeTajnax. Jlucnepcus mia3Mal.

Paccesuue u
9 IIOTJIOIIEHUE CBETA

Paccesnue csera. Bunel paccesnus. Teopus Panes. Paccesnue
Mu u paccessnue Mangensimtama — bpusitossa.
Komb6unannonnoe paccesnue. Ilornomenue csera. 3akoH
byrepa — JlambGepra — bapa . Hacelenre noriomeHus mpu
00JIbIINX UHTEHCUBHOCTSIX.

10 TenmoBoe HN3IY4YCHUC

TemoBoe uznyuenue. OCHOBHBIE XapaKTEPUCTUKU U3ITyUCHUSI.
W3nyvarenbHas ¥ MOTJIOMIATENbHAS CIIOCOOHOCTH Tela.
PaBHOoBecHOe m3nmyuenue. 3akon Kupxroda. Csizb MKy
U3JTy4aTeIbHON CIOCOOHOCTHIO M 00BEMHOMN TIOTHOCTHIO
AIIEKTPOMArHUTHOM SHEPTUU. AOCOIIIOTHO YEpPHOE Te0. 3aKOHBI
U3JTy4YeHUs1 aOCOIIOTHO YepHOTO Tena. Moabl KyOHu4ecKoit
nonoctu. @opmyna Panes-Jlxxunca. YiastpaduoneroBas
karactpoa. ®opmyna [Inanka. 3akon cMmenienus Buna. 3akon
Credana-bonbumana. Koagdunuentst Jitnmreiina. Teopus
OuHmreitHa u BeiBoA (hopmysl [lnanka. [Ipoxoxnenue cBera
yepes Cpelly, BO3JIEHCTBHE CBETOBOIO MOTOKA HA 3aCEIICHHOCTD
YPOBHEM.

JIazepsl
11 P

Jlazepsl. [Ipunnunet paboTsl na3epa. THBepcHas 3aceneHHOCTb.
Cxembl Hakauku. CBOMCTBA J1a3epHOTO U3TydeHUsl. THUIIbI JT1a3€pOB:
ra3oBbl€, TBEPJOTEIbHbBIC, )KUIKOCTHBIC; UMITYJIbCHBIE,
HENPEPBIBHBIC; TIEPECTPANBACMEBIC, HA CBOOOIHBIX IJICKTPOHAX.
[TpuMmeHeHue J1a3epoB.

Kopnyckynsapasie
12 CBOWCTBA CBETa

Kopnyckynsipuas npuposa ceeta. @otoH. UMiynbe U sHEprust
dorona. ®otordpdexr. 3akonsl Ctonerora. Popmyna
OlinmreitHa. Topmo3Hoe uznyuyenue, onsIT bote. Dpdexr
Komnrona. KopnyckyisipHO — BOJIHOBOH J1yaJlu3M.

9. Tekyuiuii KOHTPOJIb MO AUCHUILINHE

Texymuii KOHTPOJIb MO JWUCHUIUIMHE MPOBOAUTCS IyTEM KOHTPOJIS MOCEaeMOCTH,
KOHTPOJISI BBITIOJTHEHMSI TPAKTUYECKUX 3aHATHI, KOHTPOJIBHBIX 3aJaHUM U TECTOB, KOJUIOKBUYMOB
110 MaTepuagaM JUCLUHUIIINHBI, BBITOIHIEMbBIX CAMOCTOSTENBHO.

Texymmii KOHTPoOJIb PUKCHpYETCs B (OpME KOHTPOJIIBHOM TOUKM HE MEHEee OJTHOTO pa3a B

ceMecTp.

10. INops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS NMPOMEKYTOYHOM aTTecTaAlUH

JK3aMeH B MEePBOM ceMecTpe MPOBOAUTCS B MUCbMEHHOH (¢opme mo Omneram. bumer
COJIEpKUT ABa Bompoca. IIpogomkurenbHOCTh SK3aMeHa 1,5 daca.
K sk3aMeHy 10mycKaroTCs TOJIBKO T€ CTYAEHTHI, KTO YAOBJIETBOPUTEIBHO BBIIIOJIHUI BCE

MPAKTUYCCKUC 3alaHUA.

[lepBrie Bompocsl OuneToB mposepstoT (opmupoBanue OIIK-1 B cooTBeTcTBUH C
naaukaropom MOIIK-1.1. OtBeTsl garotcs B pa3BepHyTOH (hopme.

Bropeie Bompocsl OumneroB mposepsitoT (opmupoBanue IIK-1 B cooTBercTBUM ¢
unaukatopom UIIK-1.1. OTBeTs! garoTcs B pazBepHyTOl (hopme.




[TpumepHbIil TEpedeHb TEOPETUYECKUX BOMPOCOB.

Tema 1. Di1eKTPOMarHuTHbIE BOJIHbI

1. Beenenue. [Ipeamer ontuku. DBOIIOIMS MIPEICTABICHUH 00 ONTHKE.

2. DIeKTPOMarHUTHHIE BOJHBL. YPaBHEHHUS AJIEKTPOMArHUTHOM BOJHBI. CBOICTBA 3-M BOJIH.
MoHoxpomMaTH4eCKUEe U HEMOHOXpoMaTrudeckue BOJHBL. Da3oBas M IpyIIIoBas CKOPOCTb
3JIEKTPOMAarHUTHOM BOJIHBI.

3. BonmHoBasgs u reomerpuueckass onTHka. OCHOBHBIE IOJIOKEHUS TEOMETPUYECKOH ONTHKH.
[Tpuniun depma.

Tema 2. Untepdepenuns cera

4. Unrepdpepenuus cBera. KorepeHTHble BoaHblL. PacmpeneneHue HMHTEHCHMBHOCTH B

UHTEPPEPEHIIMOHHON KapTUHE OT 2-X TOYEYHBIX HMCTOYHHMKOB. Kiaccudeckwe OMBITHI IO

HaOmroneHuo uHTepdepeHunu cpera. BiusHue pasmepoB ucrouHuka. [IpoctpaHcTBeHHas

KOI'€pEHTHOCTh. BiMsiH1e MOHOXpOMaTUYHOCTH. BpeMeHHast KOrepeHTHOCTb.

Wutepdepeniiyst B TOHKUX IUIeHKax. Jlokanu3zanus nonoc uareppepenuuu. Konbua HetoToHa.

JIByxiryueBbie HHTEPPEPOMETPHI U UX TPUMEHEHHE.

7. MHuoronyueBas unreppepenuus. Popmyna Ditpu. Kpurepuii peakoctu nHTEphEepeHIUNOHHBIX
nosioc. Jlucnepcuonnas obnacts. Jlucnepcusi. MHOTOCIONHBIE TUAJIEKTPUUYECKUE TOKPBITHUS.
Oranon ®@abpu-Ilepo. [Ipumenenne Muorony4eBoit UHTEPHEPEHIIHH.

Tema 3. Judpaxkuus cBera

8. Hudpakuus csera. Ilpununun TIroiirenca-®Openens. Meron 3o0H. Croupans @Dpenens.
[Tpocreiimme nudpaxnponnsie 3aaa4un. Kinaccupukanus siBieHIH Tupakiiu.

9. [udpakuus Openens Ha NpIMOIMHEHHOM Kpae 3KpaHa. YpaBHeHHe ciupanu KopHro.

10. Mudpaxmus Opaynrodepa. Pacnpenenenne MHTEHCUBHOCTH B JU(PPAKIUOHHONW KapTUHE OT
oJiHOM mienu. JudppakunonHas pacxoaMMOCTh CBETOBOro Iyuka. HakiioHHOe nmajeHue ayden.
Bnusaue pasmepoB ucrounmka. Judpakums @PpayHrodepa Ha OTBEPCTHH B IKpaHe, Ha
IIPSIMOYTOJIBHOM OTBEPCTHH, HAa KPYIJIOM OTBEPCTHH.

11. JIndpakums cBeTa Ha MpaBWIBHOW cTpykType. Audpaknmonnsie pemerku. Pacripenenenue
UHTEeHCUBHOCTH. HakioHHOe majeHue idydel Ha audpakiuuoHHyto pemeTky. CrneKkTpaibHble
XapaKTePUCTUKHU AU(PPAKIIMOHHON PELIeTKH.

12. dazoBsle pemieTku. DmienoH MaiikeabcoHa. XapaKTepUCTUKU CIIEKTPAIbHBIX TPHUOOPOB.

13. Iudpaknus Ha IJIOCKOW W TPOCTPAHCTBEHHOW cTpykTypax. ®opmyma Jlays. Judpakmnus
PEHTTEHOBBIX JTy4YeH.

14. T'onorpadus. I'onorpadupoBanue niaockoit u cepudeckoit BoaH. ['omorpammbr Openens
TpexmepHblx 00bekToB. Merton 1O. H. JleHucroka. VYclioBHs NOJXy4eHHUS TOJOrpaMM.
[Tpumenenue rogorpadum.

Tema 4. Ilonsapusanusi cBeTa

15. CBoiicTBO MONEPEYHOCTH 3JIEKTPOMArHUTHBIX BOJIH. ECTECTBEHHBIN U MOISIPU30BaHHBIN CBET.
Buasl nonspusanuu. 3akon Mamtoca.

Tema 5. OTpaxeHue 1 nMpeJioMJIeHHE CBeTa

16. Otpakenue u mpeaoMieHHE cBeTa Ha rpaHulle AByx cpea. @opmynel OpeHens, ux aHaIu3.
SIBneHne MONTHOTO BHYTPEHHEr0 OTpakeHUsl. OTpa)keHue CBeTa OT IOBEPXHOCTH METAJLIA.
Tema 6. Kpucramioontuka

17. PacnpocTpaHeHne cBeTa B AaHHM3OTPONMHBIX cpedax. JIBoifHoe myuyenpersoMIIeHHE.
Omnunruyeckas M Kpyrosas nossipusanus. OnrcaHue aHu30TPOIHBIX CPE.

18. PactipocTpaHeHue mIOCKOH MOHOXPOMATHYECKOW BOJIHBI B aHM3OTPOIHOM cpene. Da3oBbie
CKOPOCTH OOBIKHOBEHHOW M HEOOBIKHOBEHHOH BOJIH. YpaBHeHue @Dpenens. Xon nyuyeil B
aHM30TpONHBIX KpucTtauiax. [loctpoenue [roiirenca.

19. TlonspuzanyoHHble MpU3MBI U TOIApouasl. VHTepdepeHIus Moaspu30BaHHBIX JIydeH.
WnuTepdepenius B cxoasmmxces gyyax.

Tema 7. MoJieky/JsipHas ONTHKA
20. OnTuyecku aKTHBHBIC BelecTBa. Bparnienue miockocty nospu3amnun. Teopus Openens.

oo



21. MarauTHo€ BpallieHHe TUI0CKOCTH nojsipu3anuu. Teopus JlopeHnia.

22. lucnepcusi cBeta. Kiaccuueckass Tteopust aucriepcuu. Jlucmepcust BOAIW OT JIMHUHM
norjiouieHus. AHoMmanbHas qucnepeust. [lonsTie o kBaHTOBOM Teopuu qucnepcuu. Jucnepcus
B MeTajuiax. Jlucriepcus mia3msl.

23. Paccesuue cBera. Buabel paccesnusa. Teopuss Poanmes. Paccesame Mwu u  paccesHwue
Mannensmramma-bpusmtosna. KomObunanmonHoe paccesHue.

24. Tlornomenue cBera. 3akoHbI byrepa.

Tema 8. KopnyckyJisipHasi npupojaa cBera

25. Kopnyckynspuas npupona csera. @oton. Umnynsc u sneprust porona. KopnyckynspHo-
BOJIHOBOW JTyaJIu3M.

26. ®ororddext. 3akonsl CtoneroBa. Dopmyna DHHINTEHHA.

27. D¢pdexr Komnrona, TopmosHoe uzinydenue, onbIT bote.

Tema 9. TerioBoe n3ayueHue

28. TemnoBoe u3nyuenue. OCHOBHBIE XapaKTEPUCTUKU U3yyeHus. 3akoH Kupxroda. AGcomroTHO
YyepHOoe TeJ0. 3aKOHBI U3IIy4eHUs a0COI0THO yepHoro Tena. Gopmyna Panes-/xunca.

29. Yaerpaduonerosas katactpoda. @opmyna [lnanka. Teopus DitHiTeliHa 1 BEIBOT (HOPMYJITBI
[Tnanka. [Ipoxoxenue cBera yepes cpeidy, BO3AEHCTBUE CBETOBOIO MOTOKA HA 3aCEJICHHOCTh
ypoBHei. Koaddunuentsr DitHmreina.

Tema 10. JIazepbl U HeJIMHEHAS ONITUKA

30. Jlazepsl. Ilpuniuner pabotel nazepa. CxeMbl Hakauku. CBOMCTBaA J1a3epHOTO U3ITyUYCHUS

Tunsl nazepos. [IpuMenenue azepos.

PGSYJII)TaTBI OK3aMCHa OIpCACIIAOTCA OLCHKaMH1 «OTIIUYHO», «XOopouio»,
«YOOBJICTBOPHUTCIIBHO», KHCYAOBJICTBOPHUTCIIEHOY.

Ouenka Kpurepuit
OIICHUBAHUS
b A

5

4

3

[TonHbIl pa3BEpHYTHIN OTBET

Henonureiii oTBeT

@®parMeHTapHBII OTBET

OTtcyTCcTBHE OTBETA




3. 3nech b — Bompocsl o 6ustery; JI — AOMOIHUTENBHBIC BOMIPOCH; 5 — OTJIMYHO; 4 — XOpo1o; 3
— YAOBJICTBOPUTCIILHO. Hey,Z[OBJIeTBOpI/ITeJIBHaH OIICHKAa COOTBCTCTBYCT BCCM MHBIM
ClIy4asiM, HE YKa3aHHBIM B Ta0JIHIIE.

11. YuyeOHo-MeTOoaAu4YECKOE 00ecmeyeHne

a) DJIEKTPOHHBIN yueOHBIH KypC 0 JUCIUILIHHE B JJICKTPOHHOM yHUBepcuteTe « Moodley

https://moodle.tsu.ru/course/view.php?id=3737

0) OnleHOuHBIE MaTepHadbl TEKYIIETO KOHTPOJIS M MPOMEKYTOUHOW aTTECTAIlMH 10

JIUCILIUILINHE.

1.

&

10.

11.

12.

13.
14.

15.
16.
17.

18.
19.
20.
21.
22.
23.

24.

[Tepeuenb BOITPOCOB, BEIHOCUMBIX Ha 3K3aMEH.
OnekrpoMarHuTHele  BOJIHBL.  IlIkama  3JIEKTpPOMAarHUTHBIX ~ BOJIH. Y PaBHEHHS
3JIEKTPOMATHUTHOMN BOJIHBI.

. CpoiicTBa QJICKTPOMAruuTHBIX BOJIH. MOHOXpOMaTI/I‘leCKI/Ie U HEMOHOXPOMAaTHYECKHEC

BOJIHBI. Da30Basi CKOPOCTh ANEKTPOMATHUTHOW BOJIHBL. M3i1ydeHHE 3JIEKTPOMAarHUTHBIX
BosiH. Bubparop ['epua. Dueprus uznyyenus sBudbpatopa. luarpamma HanpaBieHHOCTH.

. CriekTpanbHOE pa3lIoKEHHUE H3IyueHHus (A1 3aTyXarollero OCUMIUIITOpA) W IIMpUHA

CHeKTpaibHOM IuHuu. KBaHTOBas MoAens u3nyueHus aroma. imnynec u sHeprus goTtoHa.
PaccmoTpenue BemecTBa Kak CIUIONIHOM Cpe/bl PU B3aUMOACHCTBUU CO CBETOM.

. BonHoBas u reoMCTpHUUICCKas OIITHKA. OCHOBHBIE ITOJIOKCHUS FCOMeTqueCKOﬁ OIITHUKH.

[Ipunnun @epma. TayToxpoHU3M.

. BeiBo 3akoHa OTpaXCHUA CBCTA U 3aKOHaA CHenmeca U3 IIpUHOUIIA <I)epMa. SIBneHue

IIOJIHOT'O BHYTPCHHECTO OTPAKCHUA.

. Xon queﬁ B IIIIOCKO Hapanneanoﬁ II1aCTUHKEC, B TpeerHBHOﬁ IIpU3Me. Yron

HAaNMMCHBUICTO OTKJIOHCHU S ITPHU3MBI.

. ®opmyna Tonkoil nmH3Bl (0e3 BhIBOAA). lIpomoibHOE M TMOMEpeYHOE YBEIHUYEHUE.

[Toctpoenne w300pakeHus, (GOpMHUPYEeMOro TOHKOH JHH30M. XpoMmaTHueckas H
chepuyeckas abeppalyu B JIMH3E.

. Untepdepennuss cBera. KorepenTHele BonHBL. PacnpeneneHue WHTEHCUBHOCTH B

UHTEP(PEPEHIMOHHON KapTUHE OT 2-X TOYEYHBIX HCTOYHHUKOB.
Krnaccuueckue nnrepdepeHionHble cxeMbl: cxeMa FOnra, Ounpusma @penerns, 3epkaia
Openens, cxema Jlnoiiga, 6ununza buite.
Bimstnue pasmepoB  uctouHuka. IIpocTpaHCTBEHHas KOrepeHTHOCTb. BrusiHue
MOHOXPOMaTHYHOCTH.
Bpemennas korepeHTHOCTh. IHTEppepeHIns B TOHKUX IUIEHKAX U KiInHe. Jlokanu3zamus
M10JI0C UHTEPPEPEHIIHH.
Konsna Hetotona. CTostune 351eKTpOMarHUTHbIE BOJIHBI.
Merton Jlunnmana B 1BeTHoM ¢otorpadguu. JByxiyueBble HHTEp(HEpPOMETPHl U HUX
IIPUMEHEHNE.
Kputepuii peskoctu HHTEp()EPEHIIMOHHBIX TOJIOC.
3Be3nHbIi nHTEphepomeTp MalikenbcoHa.
MpmuoronyueBas ~ uHTepdepenius.  OtanmoH  Dabpu-Ilepo.  Dopmyna  Diipwu.
Hucnepcuonnas ob6nacte. ucnepcus. MHOrocioiHble NHUIIEKTPUUYECKUE MOKPBITHUS.
[TpuMeHeHre MHOTOTy4eBOM HHTEp(hEpEHIUH.
Hudpaxmus csera. [Tpunuun I'toiirenca-®penens. 3oup Openens.
Bekrophnas nuarpamma. 3oHHas U (pa3oBasi INIACTUHKA.
Hudpaxius Openens Ha Kpyribix npensterBusx. [lstHo [lyaccona.
Knaccudukanus sBnenuit 1udpakiuny 1 reoMeTpuyeckas OrnTHKa.
Hudpaxius Openens Ha NpIMOIMHEHHOM Kpae sKpaHa. Y paBHeHue criupainu KopHtio.
Hudpaxius @paynrodepa. PacnpeneneHre HHTEHCUBHOCTH B TU(PPAKLIMOHHOM KapTHHE
oT oxHOM menu. J{udpakuoHHas pacxoAMMOCTh CBETOBOTO MTyYKa.
HaxnonHnoe nagenue nydeil. BnusHue pasmMepoB UCTOYHHUKA.
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Hudpakius Opaynrodepa Ha OTBEPCTHH B KpaHE, Ha MPSIMOYTOJIBHOM OTBEPCTHUH, Ha
KpYyTJIOM OTBEPCTHUH.

Hudpakius cBeTa Ha NpaBWIbHOM  CTpykType. JludpakuunoHHBIE pelIeTKH.
Pacnpenenenne wuuTeHCMBHOCTH. HakioHHOe majgeHue ydeid Ha JUQPPAKIUOHHYIO
peleTKy.

CrniexTpanbHbIE XapaKTEPUCTHKH AU(PPAKIUOHHOW pemeTkd. Da3oBble PELIETKH.
OuenoH MailikenbCoHa.

XapakTepuCTUKHI CHEKTpaJIbHBIX npubOpoB (uaTepdepomeTpsl, IpU3Ma,
nudpakMOHHAs peUIeTKa): TUCHepCcHus, paspellaroas cuia, obnacte CBOOOAHOMN
aucnepcuu. Poib criekTpanbHOro annapara Ipyu aHaJlu3e CBETOBOTO UMITYJIbCA.
Judpakius Ha IIOCKOW U IPOCTPaHCTBEHHOM cTpyKTypax. @opmyina Jlays. Judpaxius
peHTreHoBckux nydeil. @opmyna Bynsga-bperros.

lNonmorpadus. T'onorpadupoBanue T1IOCKOM U chepuyeckord BOJH. [oyiorpamMmbl
@peHenst TpeXMEpHBIX OOBEKTOB. YCIOBHS IMONydeHHs rojorpamm. Ilpumenenue
rojiorpadum.

[Tonspu3oBaHHbBIA CcBET. ECTECTBEHHO - NOJSAPU30BAHHBIN, IUIOCKO-IIOJISIPU30BAHHBIN,
AJUIMNTUYECKHU MOJspu30BaHHbI cBeT. [lomspuzatop. Crenenp nonsipusaluu. 3aKOH
Mantoca.

[Honsipu3zanus npu NpesoMICHUN U OTPAKEHUH CBETA HAa FPAHUIIE JIBYX TUAJIEKTPUKOB.
KoadduumenTsl oTpakeHus: Uid TMEPHCHIUKYISPHOM M HapajieIbHOW KOMITOHEHT.
OTpaxkxeHre W NpPETOMIICHHE CBeTa Ha rpaHuie AByX cpeld. opmynbl OpenHens, ux
aHaJIN3.

VYron bprocrepa. Croma CroneroBa. da3oBble COOTHOUIEHUS MEXAY MNaJalolIed u
OTpa)XEHHOU BOJIHAMU. SIBJI€HHE [TOJIHOTO BHYTPEHHETO OTPAXKEHUSI.

OTtpakeHue cBeTa OT TOBEPXHOCTU MeTajuia. MeTamioonTuka.

JIBoiiHoe myuenpenomiienue, J. bapronunyc=Pacmyc bapronun (1669r.), ucnanackuii
mmart. o- ¥ e-iyu. Onruueckas ocbh, IIaBHOE CEUEHHE KpUcTaia. Juxpousm.

TeH30op  IUAJIEKTPUYECKOW  MPOHULIAEMOCTH,  JJUIMICOMZ  JAUIEKTPUUYECKOMN
MIPOHUIIAEMOCTH B Oe3pa3MepHbIX KOOpAMHATax. J[Ba KPYrOBBIX CEUEHHS HIJUIMIICOMJA.
CrronieHHbIN U BBITAHYTHIN cepounbl. J|ByocHbIE U OTHOOCHBIE KPUCTAJLIbI.
[Tnockue MOHOXpOMAaTHUYECKHE BOJIHBI B aHM30TpomHOM cpene. JlyueBas u ¢azoBas
ckopoctu. Bektopa N u S. CootHomenust mexy Bekropamu D, E, B, N, S. OcHoBHbIE
ypaBHeHus uid E u D uepe3 N u S.

I'maBHBIE CKOpPOCTH U TJIaBHbIE NOKa3aTeNM IpesromieHus. YpaBHeHus Dpenens st
(a30BBIX U JTYYEBBIX CKOPOCTEH. DIUIUIICOU/ TyUEBbIX U BOJIHOBBIX HOpMasei. JIyueBbie
MOBEPXHOCTHU. J[BYOCHBIE 1 OJJHOOCHBIE KPUCTAJLIBI.

XoJ nydelt B OJHOOCHBIX KpHcTamiax. JlyueBble U (a30BblE CKOPOCTH O- M €-BOJIH.
[TocTpoenne ['tolirenca a1t OAHOOCHBIX KPUCTAIIIOB.

[Tonapuzannonnsle mnpusMmbl u  nossgpounsl. Ilpusma Huxonsa. Ilpoxoxnenue
MOJIIPU30BAaHHOTO CBETa 4epe3 KPUCTAUIMYECKYIO IUIACTUHKY. UeTBepThBOJIIHOBAs M
IIOJIyBOJIHOBAS TUIACTUHKU. AHAJIN3 MOJIIPU30BAaHHOTO CBETA.

WUnTtepdepennuss MOIIPU30BAHHOTO CBETAa: B MapalielbHBIX (OPTOCKOMHUS) U
cxoAuMxcs (KOHOCKOMHUSA) Jydax, 00pa3oBaHHE MAIbTUHCKOTO KpecTa.
UckycctBennoe asynydenpenomierue. @oroynpyroctb. Dddextsr Keppa, KortoH-
Myrtona, [Tokkenbca.

OnTuyecku akTUBHbIE BellecTBa. BpallleHue IJIOCKOCTH Mojispu3auuu. Teopus
®penensi. MarHuTHOE BpallleHue MI0CKOCTH nosipuzannu (3¢ dext dapanes).
Hucnepcus cBera. Kiaccuueckast teopust aucnepcuun. Teopust Jlopentua. @opmyna
3enpMeliepa.

®opmyna Jlopenti-Jlopennia. YaenpHast pedpakmusi, MOJEKYJsSpHas pedpakxiusi.
Jlucniepcus BOaau OT JIMHUM MOTJIOEHUS. AHOMaJIbHAs JUCIIEPCUSL.

Hucnepcuonnas popmyna Komm. [TorsiTie o kBaHTOBOM Teopuu aucniepcuu. Jucnepcust
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B MeTajuiax. Jlucnepcus miasmel.

Paccesanue csera. Bunbl paccesnus. Teopus Pames. Paccesnune Mu u paccesHue
Manpensirama — bpumttosna. KomObunannonnoe paccestue.

[Tornomenue crera. 3akon byrepa — Jlambepra — bapa . Hacelenrne mornomeHus mpu
0O0JIBIINX HHTEHCUBHOCTSIX.

TemnoBoe wuzmyuenue. OCHOBHBIE XapaKTEPUCTHKU H3IyuyeHHs. W3iydarenbHas u
norjouaTeNbHas CiocoOHOCTh Tena. PaBHoBecHOe u3nydenue. 3akon Kupxroga. CBs3b
MEXIYy H3Ty4aTelIbHON CIIOCOOHOCThIO U OOBEMHOM IUIOTHOCTBIO AIIEKTPOMArHUTHOM
SHEPTHUH.

AOCOIOTHO 4YEpHOE TeNo. 3aKOHbI HM3JIy4eHHUs aOCONIOTHO YEpPHOro Teja. Mol
KyOunueckou nosoctu. ®opmyina Panes-/xunca. YinprpaduoneToBas karactpoda.
®opmyna [lnanka. 3akon cmemenns Buna. 3akon Credana-bonbimana.
Koaddurnuenter Ditnmreiina. Teopus OWHmTeliHa W BbhBox Gopmyisl [lnanka.
[IpoxoxneHue cBera 4epe3 cpeay, BO3LAECHCTBHE CBETOBOIO IIOTOKAa HA 3aCEIEHHOCTh
YPOBHEH.

Jlazepwl. Ilpunmuner pabotsl nazepa. MHBepcHas 3aceneHHOCTh. CXeMbl HAaKaYKH.
CBoiicTBa JIa3€pHOrO U3ITyUYECHUSI.

Tunsl 1a3epoB: ra30Bble, TBEPAOTEIbHBIE, KUIKOCTHBIE; UMITYJIbCHBIE, HENTPEPHIBHBIE;
nepecTpanBaeMble, Ha CBOOOTHBIX dNeKTpoHax. [I[pumeHeHue ga3epos.
Kopnyckynspuas npupona cera. @otoH. mnynsc u s3Heprus GoToHa.

®oroaddext. 3akonsl CroneroBa. Gopmyna DitHiITeHA.

Topmosznoe uznyyenue, onsiT bore. Dpdexr Komnrona. KopnyckynsipHo — BOTHOBOMA
Ty alli3M.

B) [lepeveHb peKOMEHIYEMbIX CEMUHAPOB U MPAKTUYCCKUX 3aHITHI:

YpaBHenus Makcsena.

OnexktpoMarHuTHble  BosiHbI.  Bektop  IloliHTmHra. HWmmynbc U jJaBiieHue
AJIEKTPOMAarHUTHOW BOJIHBI.

I'eomeTrpuueckass onTuka. 3aKOH OTpPa)k€HHUs CBETa. 3aKOH NPEJOMJIEHHUS CBeTa (3aKOH
Cremnyca). ITonHoe BHyTpeHHEee oTpaxkeHue. Inockue 3epkana.

[Inocko — mapajutenpHas IJIACTUHKA, KJIMH, Tpu3Ma. TOHKas JuH3a.

Wntepdepennus. Cxema FOnra, ounpusma @penens, 3epkana Openens, cxema Jlnoiina,
Oounun3a buiie.

Wutepdepennys B ToHkHUX miueHkax. Kombia HeroToHa.

NuTtepdepomerprl. MHOTOTyuEBast HHTEPPEPEHIIUS.

Hudpaxius Openens. 3oab1 Openens.

Hudpaxius @paynrodpepa. Judpakunonnas pemerka. Pazpemaromnias cuna onTUYeCKuX
npuOOpOB.

[TonspuzoBanublii cBeT. 3akoH Maitoca. @opmyiibl Dpenerns.

KpucrannoonTtuka. Dmmncons BoaHOBbIX HopMmaiiel. JIydeBoit amumuncounn. [loctpoenne
['roiirenca B OJHOOCHBIX KpHCTaJIaX.

WuTepdepeHiys noaspu30BaHHbIX JTyUeH.

Bpamenue minockoctu momsipuzanuu. MckycctBenHas anuzotpornus. Jddextsr Keppa,
®dapanes.

N3myuenune abCoOTHO YEPHOTO Tea.

HMucnepcus. @opmyna 3enbmeliepa.

CamMocTosTenpHas pa60Ta CTYJACHTA BKJIFOYACT:
- er'IY6J'IeHHOC TCOPCTUYUCCKOC H3YUYCHHUC DPA3ACJIOB KypcCa IPU MOATOTOBKEC K JICKIIMOHHBIM U



N~ wWNE

MPAKTUYECKUM 3aHITHSIM;
MOATOTOBKY K 00CYX/IEHHIO MaTepuaia, B TOM YHCIE CaMOCTOSATEIbHBINA MOMCK HEOOXOAMMBIX
HMCTOYHUKOB MH(OpMaIUK, BKIIOYasi HAy4HO-00pa3oBaTeabHble pecypchbl cetu UHTepHeT;

Borpocsl, BBIHECEHHBIE HA CAMOCTOSITEIbHOE U3yUYECHHE.

BriBoa 3akoHa oTpakeHHsl cBeTa M 3akoHa CHemmyca u3 npuHuuna ®depma. fBnenue
MIOJIHOTO BHYTPEHHETO OTPAXKEHMSL.

Xoq 1ydel B INIOCKO MapaJulesIbHOM IUIACTUHKE, B TPEYTOJIBHOM IPU3ME. YTO0JI HAUMEHBIIErO
OTKJIOHEHUS TPU3MBI.

®opmyna ToHkoW suH3BL. [IpogonbHOe U momepedyHoe yBenuueHue. IlocTpoenue
n300pakeHust, GOpMUPYEMOTO TOHKOH JIMH3OM.

Xpomaruyeckas u cepuueckas abeppaiiy B JIHH3E.

Merton JIunmvana B 1iBeTHOM hoTorpadum.

Paspemaromnias cnocoOHOCTh MPU3MBI.

[Tornomenue cBera. 3akoH byrepa — Jlambepta — bopa . Haceimienue mnornomeHus npu
00JBIINX UHTEHCUBHOCTSIX.

JlutepaTypa K TEMaM JUIsl CAMOCTOSITEIbHOTO U3YUYEHHUS
Kypc obmeit ¢usuku. B 4 Ttomax. Tom 3. KBantoBas ontmka. AtomHas ¢usuka. dusmka
TBepporo Ttena. du3zmka aToOMHOro sapa U aneMmeHtapHbix yactul M. B. Caseinbes,

UznatenbctBo: «KHOPycy» 2012 r. ISBN: 978-5-406-02590-1, 978-5-406-02586-4.

Cusyxun /J[. B., O6mmii xypc ¢usuku. B 5-tu tomax. Tom4. Onrtuka, M3marenbcTBo:
Ouzmatiut, 2013 1, ISBN: 5-9221-0228-1, Crpanui: 892

12. llepeuyenb y4edHOiIi TuTEpaTyphl U pecypcoB cetu UHTEepHeT

[TepedyeHb OCHOBHOI M JONOJIHUTENBHOM yUeOHOM IUTEpaTypHI.

OCHOBHAZ JIMTEPATYPA

Kypc obmeii pusuku. B 4 romax. Tom 2. DnexkrpudectBo u marHetusM. Bonnbsl. OnTuka U. B.
CagenweB UznatenbctBo: «KHOPyCe» 2012 r. ISBN: 978-5-406-02589-5, 978-5-406-02586-4

Kypc o6meit ¢usuxku. B 4 tomax. Tom 3. KBanToBas ontumka. AtomHas ¢usuka. dusmka
TBepaoro Ttena. Pu3nMka aTOMHOTO sapa W dneMmeHTapHbix yactull M. B. Casenbes,
NznatenberBo: «KuHOPyCe» 2012 1. ISBN: 978-5-406-02590-1, 978-5-406-02586-4.

Cusyxun /JI. B., O6mmii xypc ¢usuxu. B 5-tu tomax. Tom4. Ontuka, W3narenbcTso:
Ouzmariut, 2013 1, ISBN: 5-9221-0228-1, Crpanui: 892

Hponos, N.E., 3agaun no obmeit pusuxe. — CI16: U3narenscrBo:Jlans, 2016. —416 c.
ISBN: 978-5-8114-0319-6

JOITOJIHUTEJIbHA A JINTEPATYPA

bytuxos E.W., Ontuka, M., Beicinas mkona, 1986; 511 c.

IN'omxaer H.M., Onrtuka, M., Beicias mikona, 1977; 432 c.

MarseeB A.H., Ontuka, M., Beicras mxomna, 1985; 351 c.

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

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

Bopu M., Boned 3., OcHoBsl ontuku, M., Hayka, 1970 u mo3xke; 855 c.
Hutubepn P., duznueckas ontuka, M., Hayka, 1965; 636 c.

Uponos UN.E., BonrHossie nporeccsl. OcHoBHBIE 3aK0HBI, 2000;



9. Topenuk I'.C., Kone6anus u Boausl. M., dusmariaut: ISBN: 978-5-9221-0776-1, 2007:, 3-e u3.,
656 c.

10. UnbuueBa E.H., Kynespos FO.A., MateeB A.H., Meroauka pemenus 3anad ontuku, MI'Y,
1981, 232 ¢

11. Kypc ¢usuku, noxa penakmueit Jlosorckoro B.H., CII0.: M3gatensctBo «Jlanb», 2001 u mo3xe,

T.1.
12. Jlernad A.A., SABopckuii b.M., Jle6ener A.K., CipaBounuk 1o ¢pusuke, uza. 8-e, 2006,

13. Kopu I'., Kopu T, CripaBounuk 1o matemaTuke, 1968 u mosxe.

Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceT UHTepHeT

1. http://www.codata.org, International Council for Science : Committee on Data for Science
and Technology—cambie cBekHe 3HAYCHHUS MUPOBBIX KOHCTAHT

2. http://www.ufn.ru/ - "Ycnexu ¢pusndeckux Hayk" - DIeKTpOHHAS BEPCHS OH-JIAIH
exxeMecsayHoro xxypHaia. CBOOOJIHO pacpoCTpaHsIOTCs a0CTpakThl cTarel ¢ 1995 r. u
MaTepuaibl HOCIEAHET0 HOMEDPA.

3. https://ru.wikipedia.org—mopran ®usuka

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOrPAMMHOE 00ECTICUCHHE!

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bxirouaer npuioxenus: 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);

— myOm4yHO JocTymHBIe o0maunbie TexHonoruu (Google Docs, SIHaeKe AUCK | T.11.).

0) UHGOPMAIIMOHHBIE CTIPABOYHBIC CUCTEMBI:

— DNEeKTpOHHBIN KaTajior Hayunoi O6ubamoTexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubnamoreka (peno3uTopHii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynpsrant cryaenra — http://www.studentlibrary.ru/
— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHUYECKOe obecrieyeHme

Aynuropuu AJig IPOBEAEHUS 3aHATUH JIEKIIMOHHOTO THUIIA.

Ayautopuu Uil TPOBEACHUS 3aHATHI CEMHHAPCKOTO THUIA, WHIUBUAYalIbHBIX U
TPYNIOBBIX KOHCYJIbTALUH, TEKYIIIETO KOHTPOJISL U MPOMEKYTOYHON aTTeCTalllu.

[Tomerienust i caMOCTOSITENFHONW pabOThI, OCHAIEHHbIE KOMIBIOTEPHONH TEXHHUKOW U
JIOCTyNoM K ceTH VHTepHeT, B 3JIeKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Aynuropun Uil TPOBEACHMSI 3aHATUN  JIEKIMOHHOTO U CEMUHApCKOro THIIA
WHAVBUAYAIBbHBIX M TPYNIOBBIX KOHCYJBTAllMi, TEKYIIEro KOHTPOJIS M IPOMEXYTOUHOU
aTTeCcTallld B CMEIIEHHOM QopmaTe («AKTPY»).


http://www.codata.org/
http://www.ufn.ru/
https://ru.wikipedia.org–портал/
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/
https://znanium.com/
http://www.iprbookshop.ru/

15. Uudopmanus o pazpadboTunkax

Hevkun Bnamgumup IlerpoBuu, mpodeccop, TOKTOp (pu3MKO-MaTeMaTHYeCKHX Hayk,
¢uznueckuil akynpbreT TOMCKOro rocyJapCTBEHHOIO YHHBEPCUTETA, 3aB. Kadeapoil oOuiel u
HKCIEPUMEHTATBHON (pr3uKH



