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1. Hesap 1 n1aHUpPyeMble Pe3yJIbTaTbl 0CBOCHHUS TUCHUIIINHBI (MOYJIs1)

[enbto OCBOEHUS TUCIUIUIMHBI ABIISIETCS (POPMUPOBAHHE CIIEIYIOMINX KOMITETCHIIUMI:

— OIIK-1 — CrocobeH mpUMEHSTh €CTECTBEHHOHAYYHbIE M OOLICHMH)XEHEpPHBIC 3HAHMA,
METO/Ibl MaTEMATUYECKOT0 aHaJIM3a U MOJEIMPOBAHNUS, TEOPETUUECKOIO U 3KCIIEPUMEHTAIBHOTO
UCCIIEIOBAaHUS B IPOPECCUOHATBHOMN AEATEIbHOCTH.

Pe3ynbpraramMy OCBOEHUS IHMCUUIUIMHBI SIBJISIOTCS CIEAYIOINE UHAUKATOPBI JOCTUKEHUS
KOMIIETEHIIUH:

— NOIIK-1.1. — Ob6nanaer HE0OXO0IMMBIMU €CTECTBEHHOHAYYHBIMHU 51
0O01IenH)KEHEPHBIMH 3HAHUSMH IS MCCIIeIOBaHUS MHPOPMALMOHHBIX CUCTEM U UX KOMIIOHEHT;

—WOIIK-1.2. Hcnons3yer ¢QyHIaMeHTaNbHbIE 3HAaHUS, MOJY4YeHHbIE B 00JacTh
MaTeMaTHYECKUX, €CTECTBEHHbIX M  OOLIEMH)KEHEPHBIX HAayK B  MNpo¢ecCHOHAIbHOU
JeSITEIbHOCTH.

—WOIIK-1.3. Tlpumenser ¢yHAaMeHTaIbHBIE 3HAHWs, MOJYYEHHBIE B 00JacTh
MaTeMaTHYECKUX, €CTECTBEHHBIX M OOUICMH)KEHEPHBIX HAyK JUIs MOJAEIUpPOBAaHUS M aHaIu3a
3a1a4

2. 3azlaqn 0CBOCHMUA NUCHUIIJIMHBI

— OcBOWTB MOHATUHHBIN anmnapar v ONpeaeseHns, N3JI0KEHHbIE B Kypce OnTHKa.

— OBnaZieTb OCHOBHBIMU METOJAMH U3Y4YE€HHUS ONTUYECKUX IIPOLIECCOB U SBJICHUH.

— YMeTb MNpPUMEHSTHh [OJIyYeHHblE€ 3HAHMSI JUId pELIeHUs NPAaKTHUYECKUX 3ajad
npodeccnoHabHOM e TENbHOCTH.

3. MecTo qucHUNJIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPorpaMMbl

JlucrumanHa OTHOCUTCS K 0053aTeIbHOM YacTH 00pa30BaTEIbHOM MPOTPAMMEI.

4. Cemectp(nl) ocBoenusi 1 popma(bl) MPOMEKYTOUHOI ATTECTANMHU MO JTUCHMUILIHHE

Cemectp 4, 3K3aMeH

5. BxogHble TpeOOBaHMS IS OCBOEHUSI T CIMTTMHBI

JIJis u3y4eHus ¥ MOHMMAaHHs MaTepHajia JaHHOM JTUCIIUIUIMHBI O0YJarOIIUNCS JODKECH
BJIJICTh OCHOBHBIMU IMOHSATUSAMHU M METOJaMHU Kypca (pu3uKu 00I11e00pa30BaTeIbHOM IITKOJIBI.

6. SI3bIK peasm3amun

Pycckuii

7. O6beM AUCHHUIIMHBI (MOTYJI51)

OO61ast TPyA0EeMKOCTh AUCHUIUINHBI COCTaBIseT 8 3.¢., 288 uacoB, U3 KOTOPBHIX:
— JIEKUMu: 64 u.;

—TIpaKTUYECKHE 3aHATHS: 64 u.;

O06beM caMOCTOSATENBHON PadOTHI CTYIEHTA OTpeeNieH YIeOHBIM IIIAHOM.

8. Conep:xaHue IMCUUILINHBI (MOAYJIS1), CTPYKTYPHPOBAHHOE 110 TeMaM

| Ne | Paspen mucumminssr | Copnepxanue pasjena JUCHHUILIMHBI




Beenenue. [Ipeamer onTuku. DBONIONUS IPEICTABICHUN 00
ONTHKE. DJIEKTPOMAarHUTHbIE BOJIHBL. [lIkana 35eKTpoMarHuTHBIX
BOJIH. YpaBHEHHUs IEKTPOMArHuTHOU BosIHbI. CBOMCTBa
3JIEKTPOMAarHUTHBIX BOJH. MOHOXpOMaTHYECKUE U
HEMOHOXpPOMAaTHUYECKHE BOJIHBL. Pa30Basi CKOPOCTb
3JIEKTPOMArHUTHOM BOJIHBI. V311ydeHne 31eKTpOMarHuTHBIX BOJIH.
BuOparop I'epua. Dueprus nznydenus sudbpatopa. Juarpamma
HanpasyieHHOCTU. CrieKTpallbHOE Pa3JIoKEHUE U3TydeHus (AJ1s
3aTyXarollero OCHWIIATOPa) U IKUPUHA CIIEKTPAIIbHON JIMHUU.
KBanrtoBast Mozens uznyduenus aroma. iMmynbc 1 sHEprus
dortoHa.

PaccMoTpenue BeriecTBa Kak CILIOIIHOM cpebl pU
B3aUMOJICVICTBUU CO CBETOM.

BonHoBas u reomerpuueckas ontuka. OCHOBHbBIE TIOJIOKEHUS
reomerpudeckoi ontuku. [Ipunnun @epma. TayroxpoHU3M.
BriBoJ 3aK0oHa oTpaXkeHHs cBeTa U 3akoHa CHennyca u3
npuHnuna Gepma. SABieHHE NOJIHOTO BHYTPEHHETO OTPAKECHMUS.
XoJ 1yded B IUIOCKO MapajuleIbHOM MNIACTUHKE, B TPEYTOJIbHOMN
npu3Me. YroJl HaMMEHbIIEro OTKJIOHEHUS npu3Mbl. Dopmyna
TOHKO NTuH3bI (6e3 BbiBo1a). [IpoonibHOE U MonepeyHoe
yBennueHue. [loctpoenne n3o0paxkeHus, opMUPyeMOro TOHKOM
JTUH30M. XpoMmaTrueckas u cepudeckas abepparvu B JIWH3E.

I'eomerpuueckas
OIITHKA.

WNurepdepennus cera. KorepentHslie BoHbl. Pacnipenenenue
MHTEHCUBHOCTU B UHTEP(EPEHIIMOHHOM KapTHUHE OT 2-X TOUEYHBIX
ucTouHukoB. Kiaccuueckue nurephepeHnOHHbIE CXEMBI: cXemMa
FOnra, 6unpusma @penens, 3epkana Openens, cxema Jlnoiina,
owmmn3a buite. BiusiHue pasmepoB HCTOYHHUKA.
[IpocTpaHcTBEHHAs KOTEPEHTHOCTh. BinsiHue
MOHOXPOMaTUYHOCTH. BpeMeHHA KOTE€pEHTHOCTb.
HuTepdepeHiius B TOHKHUX IUIEHKAX U KiInHe. Jlokanu3anus mooc
untepdepennun. Kompia Hetotona. Crosiune s5eKTpoMarHuTHbIE
BOoJHBL. Metoa JlunmMana B nBeTHOU ororpadun. JByxmydeBsie
uHTepdepomMeTpsl U uxX npuMmenenue. Kpurepuii peskoctu
uHTep(EePEHIIMOHHBIX TOJIOC. 3BE3THBINH HHTEphEepoOMeTp
Maiikenbcona. MHorosyueBast uHTepdepennus. Itanon Dadpu-
[Tepo. @opmyna Ditpu. [ucnepcuonnas obnacts. Jlucnepcus.
MHorocinoiiHble 1u3neKTpuieckue nokpsitus. [Ipumenenue
MHOTO0JIy4eBON UHTEP(DEPEHIINH.

Hutepdepentus
cBeTa

Hudpakuus csera. [Ipunuun ['toiirenca-dpenens. 30HbI
Openens. Bexkropuas auarpamma. 30HHas U Ga3oBast MIIACTHHKA.
Hudpaxuus Openens Ha KPYIIIbIX MpemsTcTBUsIX. [Is9THO
[Tyaccona. Knaccuduxanus siBnenuit audpakuuu u
reoMmerpuueckas ontuka. {udpaxus Openens Ha
NPSIMOJIMHEITHOM Kpae 3KpaHa. YpaBHeHue crnupaiu KopHio.
Hudpakuus Opaynrodepa. Pacnpenenenue HHTEHCHBHOCTH B
TUPaKIIMOHHON KapTUHE OT 0AHOH menu. udpakunonHas
PacXxoAMMOCTh CBETOBOTO Iy4yka. HakiioHHOE majeHue ayyen.
Brnusinue pasmepoB ucrounuka. Judpaxmnus Opaynrodepa Ha
OTBEPCTHUH B IKPAHE, HA IPAMOYTOJIbHOM OTBEPCTHH, HA KPYTJIOM
oTtBepcTuu. J{udpaxius cBeTa Ha MPaBUIBHOUN CTPYKTYpE.
Judpakuronnsle penieTky. PacnpeneneHne HHTEHCHBHOCTH.
Haknonnoe nagenue nydeil Ha AUPPAKIUOHHYIO PEIIETKY.
CriekTpaibHbIE XapaKTePUCTUKU TUPPAKIIHOHHON PEIICTKH.

Hudpaxmms
Openens u

®paynrogepa




®da30BbI€ pelIeTKU. Juiesion MalikenbcoHa. XapaKTepUCTUKU
CHEKTPAJIbHBIX MPUOOPOB (MHTEPHEPOMETPHI, IPU3Ma,
T(paKIMOHHAs PEIIEeTKA): TUCTIIEPCHs], pa3pelaroiias Cuia,
o0nacTe cBOOOHOM nucniepcun. Pojb crieKTpaabHOTO anmapara
IpY aHAJIU3€ CBETOBOTO MUMITyJbca. Judpaxius Ha IIOCKOH U
POCTPAHCTBEHHOU cTpykTypax. ®opmyma Jlays. Judpakius
pertreHoBckux aydeid. @opmyna Bynbda-bperros. ['omorpadus.
lNonorpadupoBanue miockoii U chepudeckoit BoaH. ['omorpaMmel
®dpeHens TpeXMEPHBIX 00BEKTOB. Y CIIOBHSI ITOJTYdCHUS
rojorpamm. [Ipumenenue rojgorpaduu.

[Tonsipr3oBaHHbBIN
CBET

[TonsspuzoBaHHbIM CBET. ECTECTBEHHO - MOJISAPU30BAaHHBIN,
IJIOCKO-TIOJISPU30BaHHbIM, SJUIMIITUYECKH MOJISIPU30BaHHBIN CBET.
[Tonsipuzarop. Crenens noaspusanuu. 3akoH Maioca.

SIBrieHMs Ha rpaHuULEe
paszena AByX cpejn

[Tonsipuzaniust npy TPEIOMIICHUN U OTPAKEHUU CBETA HA TPAHUIIC
IBYX MuANeKTpuKoB. KoadduimenTsr oTpaskeHus ams
NEePHEHANKYISAPHON U TapaJlIeIbHON KOMIOHEHT. OTpakeHHe 1
MpEeIOMIIEHUE CBETa Ha rpaHulie 1ByX cpea. Dopmynsl Openens,
ux ananm3. Yrona bprocrepa. Crona CtoneroBa. ®azoBbie
COOTHOIIIEHUS MEXAY NMaJaloIeN U OTPaKEHHOW BOJHAMM.
SIBrieHME TOTHOTO BHYTPEHHETO OTpaxkeHus. OTpakeHHUE CBETa OT
MMOBEPXHOCTH MeTasuia. MeTasuiooNnTHKa.

Pacmipoctpanenue
CBeTa B
AHU30TPOITHBIX
cpenax

JBoitHoe nydenpenomiienue, J. bapromunyc=Pacmyc bapTonun
(1669r.), ucnanackuii mmar. o- u e-ry4u. OnTudeckas och,
rJ1aBHOE cedyeHue kpuctawia. JJuxpounsm. TeHnzop
JTUBIIEKTPUUECKON TPOHUIIAEMOCTH, SJUTUIICOU TUIEKTPUUECKOM
MIPOHUIIAEMOCTH B O€3pa3MepHbIX KOOpaAuHaTax. J[Ba KpyroBbIx
cedeHus auuricona. CruTiONEHHBIN U BBITIHYTBIA C(EpOHIbL.
JIByocHbIE€ U OJTHOOCHBIE KpucTailIbl. [Inockue
MOHOXPOMaTHYECKHE BOJHBI B aHU30TPOMHOM cpene. JlyueBas u
dazoBas ckopoctu. Bektopa N u S. CooTHOIICHHS MEX Ty
BekTopamu D, E, B, N, S. OcHoBHbIe ypaBHeHus 1t E u D yepes
N u S. ['maBHBIE CKOPOCTH U IIaBHBIE TIOKA3aTeNN IPEIOMIICHUSI.
VYpasuenust ®penens 11 Ga3zoBbIX U TyYEBBIX CKOPOCTEH.
DIUTATICOUT JIYYE€BBIX M BOJTHOBBIX HOpMauiel. JIyueBbie
MOBEPXHOCTHU. JIBYOCHBIE M OJJHOOCHBIE KPUCTAJUIbI. X0 JIydeil B
OJIHOOCHBIX KpucTailiax. JIyueBble u a3oBbie CKOPOCTH O- U €-
BoJH. [locTpoenue [toiirenca At OTHOOCHBIX KPUCTAIIOB.
[MonsipuzannonHbie Tpu3Mbl U nossipouasl. [lpusma Hukoms.
[IpoxosxieHne MoNsIpU30BaHHOTO CBETA Yepe3 KPUCTAIITNYECKYIO
IUIAaCTUHKY. UeTBEpTHBOTHOBAS U TIOJTYBOJIHOBAS IIACTUHKH.
Amnanu3 noisipu3oBaHHOTO cBeTa. MHTepdepenuus
MOJIAPU30BAHHOTO CBETA: B MAPAJUIEIbHBIX (OPTOCKOMHS) U
cxoasmuxcst (KOHOCKOMHUS ) Ty4yaxX, oOpazoBaHHe MaJIbTHIICKOTO
kpecta. MckyccTBeHHOE BYyinydenpenomiaeHue. @oToynpyrocts.
Dddextnr Keppa, Korton-Myrona, [Tokkensca.

Bpamenue
IIJIOCKOCTH
MOJISAPU3ALIUN

OnTuyecku akTUBHBIE BellecTBa. BpaleHue niockoctu
nossipuzanuu. Teopust @penens. MarHuTHOe BpalieHue
iockocty nosspuzaimu (3pdext dapanes).

Hucnepcus ceera

Hucnepcus ceera. Kitaccuueckas reopust nucnepeuu. Teopust
Jlopentua. @opmyna 3enbmeiiepa. Pazpematomas ciocoOHOCTb
npusmbl. @opmyna Jlopenti-Jlopenna. Y nenbHast pedpaxius,
MoJieKyJsipHasi pedpakuus. Jucnepcus BAalIM OT JIUHUN




noryioieHus. AHoManbHas aucnepcus. Jucnepcnonnas popmyna
Kommu. IlonsTe 0 kBaHTOBOM Teopuu aucnepcuu. Jucnepcus B
MeTaiuiax. Jlucnepcus mia3Mmel.

Paccesnue cBera. Bunsl paccesnus. Teopus Panes. Paccesnue
Paccesnue u Mu u paccesHue Manaensimrama — bpusutrosna.

9 MOTJIOLIEHUE CBETA KomOunanmonnoe paccestaue. Ilornomienue ceera. 3akoH
byrepa — JlamGepta — bapa . Haceimienue norsomenust npu
0O0JIBIINX UHTEHCUBHOCTSIX.

TemoBoe nziyuyenue. OCHOBHBIE XapaKTEPUCTUKU U3ITYyUECHHUS.
W3nyuaTenbHas u norjouiaTenbHas CIOCOOHOCTh Tea.
PaBHoBecHoe u3nyuenue. 3akoH Kupxroda. Csizp Mexay
U3JIy4aTebHON CITIOCOOHOCTHIO U 0OBEMHOMN INIOTHOCTHIO
AJIEKTPOMArHUTHOU SHEPTUH. AOCOJIFOTHO YEPHOE TEJI0. 3aKOHBI
TennoBoe U3TY4CHNE | y3ryyennst aGCOMIOTHO YEPHOTO TeiIa. Mobl KyOHUeCKOi
nosioctu. @opmyna Panes-Jlxunca. YiapTpaduoneroBas
karactpoda. Popmyna [1nanka. 3akon cMmemenus Buna. 3akon
Credana-bonbimana. Koapdunuents! Ditnmreiina. Teopus
OiiHmTeiHa u BbiBo popmysl [Inanka. [Ipoxoxnenue ceeta
yepes cpeay, BO3AeHCTBHE CBETOBOIO MTOTOKA HA 3aCEIEHHOCTh
YpOBHEM.

10

Jlazeps1. [Ipunnmme! paboTel nazepa. IHBepcHas 3aceeHHOCTb.
Jlasepsl Cxembl Hakauku. CBOMCTBA JJa3€pHOT0 U3Iy4eHUs. THUIIbI JIa3epoB:
11 ra3oBbl€, TBEPAOTEIbHBIE, JKUJKOCTHBIE; UMITYJIbCHBIE,
HEeNpepbIBHbBIC; TIEpPEeCTpauBaeMble, HA CBOOOHBIX AIEKTPOHAX.
[Ipumenenue na3epos.

Kopnyckynspuas npupoaa csera. @otoH. UMnynbce u 3Heprust
doTona. ®otorpdext. 3akonsr CtoseroBa. Dopmyia
OitamreitHa. TopMo3Hoe u3nydenue, onbIT bote. Dddexr
Komnrona. KoprnyckyssipHo — BOJTHOBOM JyaJlu3M.

Kopnyckynsipasie
12 CBOMCTBa CBETa

9. Tekymmii KOHTPOJIb MO AUCHHUIIUHE

Texkymuit KOHTPOJIb MO AMCUUIUIMHE MPOBOJUTCS IIyTEM KOHTPOJIA MOCEIAeMOCTH,
KOHTPOJISI  BBINIOJHEHUS TPAKTUYECKUX 3aHATHI, KOHTPOJBHBIX 3aJlaHUl U  TECTOB,
KOJUIOKBUYMOB 10 MaTepuaiaM JTUCIUIUIMHBI, BHIIOTHSIEMBIX CAMOCTOSITEIBHO.

Texyiuit KOHTPOJIb PUKCUpyeTCs B (hOpMe KOHTPOJIBHON TOUKH HE MEHEe OJIHOTO pasa B
cemecTp.

10. IMops1ok NpoBeeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTecTaAllUN

JK3aMeH B MEePBOM ceMecTpe MPOBOJIUTCS B MUCbMEHHOU (hopme mo Omineram. buner
COJIEPKUT ABa Bompoca. [IpogomkurensHOCTh SK3aMeHa 1,5 Jaca.

K »K3aMeHy nOmycKaroTCsi TOJIBKO T€ CTYACHTHI, KTO YAOBIETBOPUTEIHHO BBITIOJHUI BCE
MPAKTUYECKUE 3a/IaHUs.

[TepBrie Bompockl OmietoB mpoepsitoT ¢opmupoBanue OIIK-1 B cooTBeTcTBUU C
unaukatopom MOIIK-1.1. OTBeTHI naroTcs B pa3BepHyTO# opMme.

Bropreie Bompockl OuneroB mpoBepsawT dopmupoBanue OIIK-1 B cooTBeTrcTBUU C
unaukatopom MOIIK-1.2 u UOIIK-1.3. OTBeTHI Aat0TCS B pa3BepHyTOH dopme.

[IpuMmepHBIil IepedeHb TEOPETHUECKUX BOIIPOCOB.

Tema 1. DjIeKTPOMArHUTHBIE BOJHBI
1. Beenenue. [Ipenmer onTUkU. DBOJIOUS MPEICTABICHUH 00 ONTHKE.




2. DJNEeKTPOMAarHUTHBIC BOJHBI. YPaBHEHUS 3JCKTPOMArHUTHOW BOJHBI. CBOMCTBA 3-M BOJIH.
MoHOoXpoMaTHUYEeCKUE U HEMOHOXpOMaTH4ecKue BOJHBL. Da3oBas U IpyHIoBas CKOPOCThb
3JEKTPOMArHUTHOM BOJIHBI.

3. BomHoBass u reomerpuueckass onThka. OCHOBHBIE TIOJIOKEHUS T'€OMETPHUYECKOM OINTHKH.
[Tpunnun depma.

Tema 2. Untepdepenuns ceera

4. Untepdepennmst cBera. KorepeHTHele BoJIHBL. — PacripeneneHne WHTEHCUBHOCTH B
UHTEpPEPEHIIMOHHOW KapTHHE OT 2-X TOYEUYHBIX HMCTOYHHUKOB. Kilaccmyeckwe OmBITHI IO
HabOmroeHuio uHTEpdepeHuuu cpera. BiusHue pasmepoB ucToyHMKA. [IpocTpaHCTBEeHHAS
KOI€pEeHTHOCTb. BiusiHue MOHOXpOMAaTHYHOCTH. BpeMeHHast KOTepeHTHOCTb.

5. Unarepdepennnss B TOHKHMX IuleHKaxX. Jlokammsamms monoc wuHTepdepenuuu. Koumbia

HeroToHna.

JIByxitydeBble HHTEP(PEPOMETPHI U UX TPUMEHEHUE.

7. MuoronyueBas unrepgepenuusa. Gopmyna Diipu. Kpurepuii peskoctu nHTEpHEpEHINOHHBIX
nosioc. {ucnepcuonnast oo6nacts. JJucnepcrs. MHOTOCIONHHbBIE TUAIEKTPUUYECKUE TTOKPBITHUS.
Oranon ®abpu-llepo. [Ipumenenne MHoronyueBoi HHTEphEepeHIUN.

Tema 3. ludpakuus cBera

8. Jludpakums cBera. [lpuammn [roiirenca-®penens. Merox 30H. Crupams Dpenens.
[Ipocreiimue qudpakiuonnsle 3aaa4un. Kinaccudukanus sapienuit audpakuuu.

9. udpakuus OpeHens Ha IPSIMOJIMHEHHOM Kpae dKpaHa. YpaBHeHHEe cripanu KopHto.

10. Audpaxmms Dpayarodepa. Pacnpenenenrne HHTEHCHBHOCTH B IU(PPAKIIMOHHONW KapTHHE OT
oaHoU menu. JudpakimoHHas pacXxoIMMOCTh CBETOBOTO Mydyka. HaknoHHOE majeHue JIydei.
Brmustane pasmepoB ucrounuka. udpakums ®dpayHrodepa Ha OTBEpCTHH B JKpaHe, Ha
MPSIMOYTOJIBHOM OTBEPCTHH, HA KPYIJIOM OTBEPCTHUH.

11. JIudpakiusi cBeTa Ha MpaBWIBHOW cTpykType. Judpakiumonnsie pemeTku. Pacnpenenenne
MHTeHCUBHOCTU. HakioHHoe mazeHue nydyeil Ha AUQpakiMoHHYI0 pemeTky. CrnekTpaibHble
XapaKTEePUCTUKU AU(PPAKINOHHON PEIIEeTKH.

12. da3zoBeie pemeTku. DieaoH MaiikenbcoHa. XapaKTEePUCTUKU CIIEKTPAIbHBIX TPUOOPOB.

13. JIudpakius Ha IUIOCKOW M TPOCTPAHCTBEHHOW cTpykTypax. Dopmyna Jlays. dudpakuus
PEHTIE€HOBBIX JTy4€il.

14. Tonorpadus. I'onorpadupoBanue 1iockor u chepudeckoir BoaH. ['omorpammbr dpenens
TpexMepHbIX 00bekTOB. Meton lO. H. Jlenucroka. YcCiIOBHS MMOJY4YEHHUS TOJOTPaAMM.
[Ipumenenue rojgorpadum.

Tema 4. [loasipusanms cBera

15. CBOMCTBO TMOMEPEYHOCTH DIIEKTPOMArHUTHBIX BOJH. ECTECTBEHHBI M MOJSAPU30BAHHBIN
cBeT. Buabl nonspusanuu. 3akon Mastoca.
Tema 5. OTpa:keHue u npejIoMiIeHHe CBeTA

16. OtpakeHue u mpeloMIIEHHE CBeTa Ha rpaHulle IByX cpea. opmynsl OpeHens, uX aHalu3.
SIBneHME MOJHOTO BHYTPEHHETO OTpakeHUsl. OTpakeHUe CBETa OT MIOBEPXHOCTHU METaJLa.
Tema 6. Kpucrasuioontuka

17. PacmpocTtpaHeHue cBeTa B aHU3OTPONHBIX cperax. JIBoitHoe mydenpernomIeHHe.
Omunruyeckas U Kpyrosas nossipusanus. OnrcaHne aHu30TPOIHBIX CPE.

18. PacnipocTpaHeHue MmIOCKOH MOHOXPOMAaTHUYECKOW BOJIHBI B aHM30TPOMHOM cpeze. Pa3oBble
CKOPOCTH OOBIKHOBEHHOW M HEOOBIKHOBEHHOW BoJH. YpaBHeHue Dpenens. Xon mydeill B
aHU30TpONHbIX KpucTaiuiax. [locrpoenue I'roirenca.

19. TlonspuzanmoHHble NPU3MBI M TOJApoubl. MHTepdepeHIus MoJIpu30BaHHBIX JIydei.
WuTepdepeHIys B CXOAIMUXCS JTydax.

Tema 7. MoJsiekyJsipHasi ONTHKA

20. OnTHueckH akTHBHBIE BellecTBa. Bpaienue miockoctu nonspuzaimu. Teopust @peners.

21. MarnuTHOE BpallleHue MII0CKOCTH nojsipuszanuu. Teopus Jlopenua.

22. Nlucniepcusi cBera. Kiaccuueckas Tteopust aucnepcud. Jlucmepcuss BIanmd OT JIMHUHR
norjoueHus. AHomanbHas aucnepcus. [loHsATHE 0 KBAaHTOBOM TEOpHUM JUCHEPCHUU.
Hucnepcus B Metainax. Jucrnepcust mia3Msl.

o



23. Paccesaue cBeta. Bumel paccesHusi. Teopuss Poanes. Paccesuue Mu u  paccesHue
MasnnensiramMmma-bpuumosna. KomOuHanmonHoe paccesHue.

24. Tlormomenue cBera. 3akoHbl byrepa.

Tema 8. KopnyckyJisipHasi npupoja cBeTa

25. Kopmyckymsipaast npuponaa ceeta. @oron. Umnynsc u sueprusi potona. KopryckymsipHo-
BOJIHOBOM JTyaJIM3M.

26. ®otorpdekr. 3akonsl CrosieroBa. opmyna DUHIITEHHA.

27. D¢ddexr Komnrona, TopmosHoe uziyuenue, onsit bote.

Tema 9. TensioBoe u3ayuenue

28. TermmoBoe w3nmyueHne. OCHOBHBIE XapaKTePUCTHKU H3JIydeHUs. 3akoH Kupxroda.
AOCOJIIOTHO YepHOE TeJIO. 3aKOHBI M3Ty4deHUs: abcomtoTHO uepHoro Tena. dopmyna Panes-
JlxuHCa.

29. VYnprpaduoneroBass karactpoda. Dopmyma Ilmanka. Teopus DUHIITEHHHAa H BBIBOJ
dbopmynsl [lnanka. IIpoxoxaeHue cBeTa depe3 cpely, BO3JCHCTBHE CBETOBOTO MOTOKA Ha
3aceneHHocTh ypoBHel. KoaddunmenTts DiiHiTelHA.

Tema 10. JIazepbl 1 HeJIMHeliHASI ONITHKA

30. Jlazepsr. Ilpuniumer padoTsl Jazepa. Cxembl Hakadkd. CBOWCTBA JIa3epHOTO HW3ITYYCHHS

Tunel nazepos. [Ipumenenne na3zepos.

Pe?;y.]'IBTaTI)I OK3aMCHa OIMPCACIIAOTCA OIICHKaMH «OTIIUYHO», «XOpo1o»,
«KYHOBJICTBOPHUTECIBHO», KHEYAOBJICTBOPHUTECIBHO).

Ouenka Kpurepnii
OIICHUBAaHUS
b A

5

4

3

ITonHbIi pa3BEpHYTHIA OTBET

Henomnuwiit oTBeT

dparMeHTapHbIN OTBET

OtcyrcTBUE OTBETA

3necs b — Bonpocsl no 6unery; [| — qonosHUTENbHBIE BOIPOCH]; 5 — OTIMYHO; 4 — Xopoio; 3
— YIOBJIETBOpUTENBHO. HeynoBieTBOpUTEIbHAS OLIEHKA COOTBETCTBYET BCEM MHBIM
clly4yasiM, He yKa3aHHBIM B TaOnuIle.



11. YueOHO-MeTOAUYECKOE O0ecIeUeHne

a) DJEKTPOHHBIN Y4eOHBIH KypC M0 TUCHHUILIMHE B cpeie AeKTpoHHOTo 00ydeHus iDO.
6) OnieHOUHBIE MaTepHabl TEKYHIETO KOHTPOJS W MPOMEKYTOYHOM AaTrTecTalud IO

JIUCIUILINHE.

1.

[SalE N

10.

11.

12.

13.
14.

15.
16.
17.

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

24,
25.

26.

[Iepedyensb BOIPOCOB, BEIHOCUMBIX Ha IK3aMEH.
OnexTtpoMarHuTHble  BoJiHBL.  Illkama  2JI€KTpOMAarHWTHBIX ~ BOJIH. Y paBHEHUS
3JIEKTPOMArHUTHOM BOJIHBI.

. CBolicTBa QJICKTPOMArdMTHBIX BOJIH. MOHOXpOMaTI/I‘-IeCKI/Ie U HEMOHOXPOMATHYCCKHUC

BoJiHEL. DazoBas CKOpPOCTH E)JIGKTpOMaFHI/ITHOf/i BOJIHBI. I/IBJIy‘-IeHI/IG QJICKTPOMArHuTHBIX
BoJH. Bubparop ['epuia. DHeprus uznydenus Budparopa. luarpamma HarpaBIeHHOCTH.

. CnekTpanbHOE pa3lokKeHHE HU3IydeHUs (U1 3aTyXarollero OCHWUIATOpa) U IUpUHA

CHCKTpaJ'II)HOI\/JI mmanu. KBanrtoBas MOZCIIb HU3JIYYCHUS aroMa. I/IMHy.]'IBC U DHEPrud
dboToHa.

. PaccmoTtpeHnne BemecTsa Kak CIIOMIHOM Cpeibl PY B3aUMOJAECUCTBUU CO CBETOM.
. BonnoBast u reomerpuueckasi ontuka. OCHOBHBIE MOJIOKEHUSI T€OMETPUUYECKON ONTHKH.

[Tpunnun @epma. TayroxpoHusm.

. BeiBox 3akoHa oTpaxeHus cBera W 3akoHa CHemnnyca u3 npunnuna depma. SABneHue

IIOJIHOT'O BHYTPCHHET'O OTPaAXKCHUS.

. Xox nyded B IUIOCKO TMapajuieibHOM IUIACTHHKE, B TPEYrOJbHOM NpU3ME. YTOJI

HAaNMMCHBUICTO OTKIIOHCHUA IIPHU3MBI.

. @opmyna ToHKOM nuH3bI (0e3 BbIBoja). [IpojosibHOE W MONEpeyHOE YBEIUYEHUE.

[TocTtpoenne wu3o0pakeHus, (HOPMUPYEMOTO TOHKOM JIMH30M. XpomaThdeckas |
chepudeckas abeppaluu B JIHH3E.

. Unrepdepentius cBera. KorepentHele BosHBL. PacnpeneireHue WHTEHCUBHOCTH B

UHTEPPEPEHITMOHHON KapTUHE OT 2-X TOYEUHBIX HCTOYHUKOB.
Knaccuueckne wunHTepdepeHInOHHBIE CcXeMbl: cxema lOura, Oumpuszma @penens,
3epkaiia dpenens, cxema Jlnoiina, onmmnza buiie.
Bnusiaue pasmepoB uctouHuka. [IpocTpaHCTBEHHass KOT€pPEHTHOCTh. BrnusiHue
MOHOXPOMAaTUYHOCTH.
Bpemennas xorepeHTHocTh. MHTepdepeHuuss B TOHKMX IUIEHKaX U KIHHE.
Jlokanuzanus moyuoc UHTephepeHLnH.
Kosbua Herotona. Ctosturie 371€KTpOMarHUTHbIE BOJTHBI.
Meron Jlunmmana B uBeTHou ¢oTorpaduu. [[ByximydeBsie MHTEPHEPOMETPHI U HX
IIPUMEHEHHUE.
KpuTtepuii pe3koctit uHTEpHEPEHINOHHBIX MOJIOC.
3Be3aHbIl nHTEphepomeTp MailikenbcoHa.
MuoromnyueBas ~ untepdepenius. Otanmon  Dabpu-Ilepo.  Dopmyna  Diipu.
Hucnepcuonnas oOnacte. Jucnepcus. MHOTOCIONHHBIE NUANIEKTPUUYECKHE MOKPHITHUS.
[IpumeHeHre MHOTOTy4eBOM HHTEP(EepEeHITHH.
Hudpakuus csera. [Ipunnun ['toiirenca-®penens. 3ous Openens.
Bektopnas auarpamma. 30HHas U a3oBasi IIIACTHHKA.
Hudpaxius Openenst Ha Kpyriabix npensatcTBusx. [IatHo [Tyaccona.
Knaccudukanus ssneHuit audpakiuny 1 reoMeTpudeckas OrnTHKa.
Hudpakuus Openens Ha TPSIMOJIMHEHHOM Kpae dKpaHa. YpaBHeHHe criupanu KopHro.
Hudpakuuss Dpaynrodepa. PacmpeneneHue HMHTEHCUBHOCTH B JU(PPAKIIMOHHOM
KapTUHE OT oJHOM mienu. J(udpakunoHHas pacXoAUMOCTh CBETOBOTO ITy4YKa.
Haknonnoe nagenue nyueid. BiusiHue pasmepoB HCTOYHUKA.
Hudpakuus OpayHrodepa Ha OTBEPCTHH B IKpaHe, Ha MPSIMOYTOJIBHOM OTBEPCTHH, Ha
KPYIJIOM OTBEPCTHUH.
Hudpakuust cBeTa HAa NOpaBWIBHOW CTpykType. JludpakimoHHBIE pPELIETKH.
Pacnipenenenne wHTEHCHBHOCTH. HakioHHOe majeHue Jyded Ha IU(PaKIUOHHYIO
pELIETKY.
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44,

45.
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CrnekTpanbHble XapaKTePUCTUKH AU(PPaKIHMOHHONW pemeTkd. Da3oBbIE PEIIETKH.
OuenoH MaiikenbcoHa.

XapaKTepuCTUKU CIEKTPAJIbHBIX puOOpoB (uaTepepomeTpsl, IIpU3Ma,
mudpakMOHHAs pelieTKa): AWCHEePCHUsi, pas3pelaronas cuia, o01acTe CBOOOJHOM
aucnepcuu. Poib ciekTpaiabHOro anmnapara Ipyu aHaJIu3e CBETOBOTO MMITYJIbCA.
Judpaknusi Ha ITUIOCKOM W TPOCTPAHCTBEHHOW cTpykrypax. @®opmyma Jlay».
Hudpaxmus peHTreHOBCKHX nydeid. @opmyna Bymnsda-bperros.

lonorpadus. TomorpadupoBanue I1UIOCKOH W cdepudeckoit BosH. [onorpaMMer
@peHenst TpeXMEpHBIX OOBEKTOB. YCIOBMSI MONydyeHUs rosiorpamm. I[lpumenenue
rojorpapum.

[TonspuzoBaHHbBIN cBET. ECTECTBEHHO - NOJIAPU30BAHHBIN, IUIOCKO-IIOJISIPU30BAHHBIMN,
AIIMNTHYECKU ToJisipu3oBaHHbIA cBeT. llomspusarop. CreneHp nossipuszanuu. 3aKoH
Mantoca.

[onsipuzanus npy NpenoMiIeHUH U OTPAXKEHUM CBETAa HA TPAHHULIE IBYX JAUAJIEKTPUKOB.
Koadunumentsl oTpakeHus A NEPHEHAUKYISIPHON M HapajuleIbHOM KOMIIOHEHT.
OTtpaxkeHue U TNpeNoMIIEHHE CBETa Ha TpaHuIle ABYX cpel. Popmynsl Dpenens, ux
aHaIN3.

VYron bprocrepa. Croma CroneroBa. Da30BbI€ COOTHONIICHHS MEXKIY Majaromend u
OTpaX€HHOM BOJIHAMU. SIBJI€HHE MOJHOTO BHYTPEHHETO OTPaXKEHHUSL.

OTtpaxkeHue cBeTa OT MOBEPXHOCTH MeTajlla. MeTaioonTuKa.

JIBoitHoe nyuenpenomiienue, J. bapronmunyc=Pacmyc bapronun (1669r.), ucnanackuii
umar. o- u e-ryuu. OnTuueckas och, IIaBHOE ceueHue Kpuctaiuia. JJuxpousm.

TeH30p  NUAIEKTPUYECKOW  MPOHMUIIAEMOCTH,  JBJUIMICOUJ  JAUDJIEKTPUUYECKOUN
MIPOHUIIAEMOCTH B Oe3pa3MepHbIX KoopauHaTaX. J[Ba KPYroBbIX CEUEHUS SJUTUIICOUTIA.
CIUTIOIIEHHBIN U BBITSAHYTHIN chepouapl. [[ByocHBIE U OTHOOCHBIC KPUCTAJIIHL.
[Inmockue MOHOXpOMATHYECKHE BOJHBI B aHM30TPONHOW cpene. JlydeBas u dazoBas
ckopoctu. Bektopa N u S. CootHomenust mexxay Bektopamu D, E, B, N, S. OcHoBHBIE
ypaBHuenus st E u D wepe3 N u S.

['1aBHBIE CKOPOCTM W TJIaBHBIE NOKAa3aTenu IpesnomieHus. YpaBHeHus Dpenens s
($a30BbIX M JIy4eBBIX CKOPOCTEH. DJUIMIICOMJ JY4YeBBIX W BOJHOBBIX HOpMAaJeil.
JlyueBble NOBEpXHOCTU. J[ByOCHBIE M OJTHOOCHBIE KPUCTAILIBI.

Xoa nmydyeil B OAHOOCHBIX KpucTamax. JlydeBbie u (a3oBble CKOPOCTH O- M €-BOJIH.
[TocTpoenue I'roiirenca uist 0THOOCHBIX KPUCTAIIIIOB.

[lonspuzaunonueie mnpusmbl U  nodspounsl. [lpusma Hukons. IlpoxoxneHue
MOJISIPU30BAHHOTO CBETA YEPe3 KPUCTAUIMYECKYHO IUIACTHMHKY. UeTBEepThBOJHOBas M
MOJIYBOJIHOBAS IIJIACTUHKU. AHAJIU3 MOJISIPU30BAHHOTO CBETA.

WNuTtepdepeniius MONIPU30BAHHOTO CBETa: B MapauIeTIbHBIX (OPTOCKOMHUS) U
cXoAsmuxcst (KOHOCKOMHUS ) JTy4aX, 00pa3oBaHUEe MaTbTUHCKOTO KpecTa.
UckycctBenHoe npynyuenpenomienue. dotoynpyrocts. Ipdexrsr Keppa, Korron-
MytoHa, [Iokkeinbca.

OnTruueckd aKTHBHBIE BellecTBa. BpaieHune 1iockocTd mossipuzanuu. Teopus
®penensi. MarHuTHOE BpallleHue MI0CKOCTH nossipusanuu (3pdexr Papanes).
HMucnepcus ceera. Knaccuueckas teopust aucnepcuu. Teopus Jlopentna. dopmyna
3enpMmeriepa.

®opmyna Jlopenti-Jlopenna. VYnenbHas pedpakuus, MoJeKyaspHas pedpaxius.
Jlucniepcus BoaJiv OT JIMHUM MOTJIOMEHUSI. AHOMAJIbHAsL TUCTIEPCUSL.

HucnepcuonHas ¢opmyna Kommu. IloHsTHe 0 KBaHTOBOM TeOpHM IMCIEPCUU.
Hucnepcus B Metainax. Jlucrnepcust mia3Msl.

Paccesnne ceera. Buabl paccesnus. Teopus Poanesa. Paccesnue Mu u paccesHue
Masnnensirama — bpuntrosna. KomOuHanmonHoe paccestuue.

[Tornomenue cera. 3akon byrepa — JlambGepra — bapa . Hacelienue nornomeHus npu
00JIBIINX MHTEHCUBHOCTSIX.

TermoBoe wn3nyueHne. OCHOBHBIE XapaKTEPUCTHKU U3IydeHHs. M3myuatenbHas u
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MOTJIOIIATENbHAS CIIOCOOHOCTD Tena. PaBHoBecHOE n3nydenue. 3akoH Kupxroda. Cs3p
MEX]ly M3Iy4aTelbHON CIIOCOOHOCTbIO M O0BEMHOM IIOTHOCTBHIO 3JEKTPOMArHUTHOU
SHEPIruMu.

AOCONIOTHO 4YepHOE TeNo. 3aKOHbl M3Iy4eHHsl aOCOIOTHO YEpHOro Tena. Momabl
Kyomueckoit monoctu. @opmyna Panes-/xunca. YaprpaduoneroBas karactpoda.
®dopmyna [Inanka. 3akon cMeniennst Buna. 3akon Credana-bonbimana.
Koadpduuumentsr Ditnmreiina. Teopust OiHmTeiinHa u BbBOox (opmynsl [lnanka.
[IpoxoxaeHue cBera yepes3 cpedy, BO3JEHCTBHE CBETOBOIO IMOTOKAa HA 3aCEIEHHOCTh
YPOBHEM.

Jlazepwl. Ilpunrmuner pabGoTsl nazepa. MHBepcHas 3aceneHHOCTh. CXeMbl HaKauKH.
CBoiicTBa 1a3€pHOTO U3ITY4EHHUS.

Tunsl nazepoB: ra3oBble, TBEPIOTENbHBIE, KUIKOCTHBIE; UMITYJIbCHBIE, HETIPEPHIBHBIE;
nepecTpanuBaeMble, Ha CBOOOIHBIX 3JIeKTpoHax. [IpumMeHenue na3epos.
Kopnyckynspuas npupona csera. ®otoH. mnynbc u sHeprus ¢poToHa.

®dotordpdext. 3akonsr Ctonerora. Dopmyna DUHIITESHHA.

TopmosHoe usnyuenue, onbIT bore. Dpdext Komnrona. KoprnyckynsipHo — BoaHOBOM
Tyaau3M.

B) [lepevyeHb peKOMEHIyeMbIX CEMUHAPOB U MPAKTUUCCKUX 3aHSTHIA:

VYpaBuenus Makcsemnia.

OnekrpoMarHuTHele  BOiHBL. ~ Bektop  lloviHTmHra. HMmnynec w  paBieHue
3JIEKTPOMArHUTHOM BOJIHBI.

I'eomeTrpuueckas onthka. 3aKOH OTPaXEHHUSI CBETa. 3aKOH MPEJIOMJICHUS CBeTa (3aKOH
Cuenmnuyca). [TonHoe BHyTpeHHEe oTpaxeHnue. [lnockue 3epkana.

[Inocko — mapamienpHas MIACTUHKA, KIMH, TpU3Ma. TOHKas JUH3A.

HNutepdepentusa. Cxema HOnra, ounpusma dpenens, 3epkaia Openens, cxema Jhnoiiaa,
oununza buiie.

Hutepdepentiusa B Tonkux mieHkax. Koasia HetotoHa.

WuTtepdepomerprl. MHOTOITyUEBas HHTEPPEPEHIIUS.

Hudpakuus Openens. 3oHb1 DpeHes.

Hudpakuus Opaynrodepa. Audpakunonnas pemerka. Pasperiaromas cuna onTHYECKUX
pruOOPOB.

[TonspuzoBannslii cBeT. 3akoH Maitoca. @opmyiibl Dpeners.

Kpucrannoontuka. Dmiuncouns; BOJHOBBIX HOpMaiieH. JIydaeBoit amnuncoun. [loctpoenue
['tolireHca B 0IHOOCHBIX KpUCTaJLIAX.

NuTtepdepenius noaspru30BaHHBIX JTy4ei.

Bpamenne miockoctu monsipusanuu. MckyccrBenHas anuzotponus. Dddexts Keppa,
®apanest.

N3nyuenue abCoIIOTHO YEPHOTO Tea.

HMucnepcus. ®opmyna 3enbmeiiepa.

CamocrosTenbHas paboTa CTy/IeHTa BKIIOYAET:
yIIIyOJI€HHOE TEOPETHYECKOE M3Y4YEHHUE pa3JiesIoB Kypca NMpH MOArOTOBKE K JIEKIIMOHHBIM U
MPAKTUYECKUM 3aHATHUSM;
MOJITOTOBKY K OOCYXJIEHHIO MaTepualla, B TOM YHCJE CaMOCTOSATENIbHBIA MMOMCK HEOOXOIUMBIX
MCTOYHHUKOB MH(OPMALINK, BKIIIOYas HAydYHO-00pa30oBaTelibHbIE pecypchl ceTu MHTepHeT;

Bomnpocel, BHIHECEHHBIE HA CAMOCTOSATEIILHOE U3YUECHHUE.

— BrIBog 3akoHa oTpaxeHHus cBera M 3akoHa CHemnmyca u3 npuHuuna depma. SBneHue
IIOJIHOT'O BHYTPEHHETr0 OTPAKECHMUSL.

— Xox may4ed B IUIOCKO NApaJUICIbHOM IUIACTUHKE, B TPEYroJbHOW Mpu3Me. YToul
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HAaMMEHBIIETO OTKJIOHEHHUS TIPU3MBI.
@opmyna ToOHKOW JsuH3BL [IpomonbHOe U momepedyHoe yeenuueHue. Iloctpoenue
n300pakeHus1, GOPMUPYEMOTO TOHKOW JIMH30M.

XpomaTuueckas u cepuieckas abeppaiuu B JHH3E.

Meron Jlunmnmana B 1iBeTHOM oTorpaduu.

Pa3pemaromiast ciocoOHOCTb MPU3MBI.

[Tornomenue ceera. 3akoH byrepa — Jlambepra — bopa . Hacelenue mnorsomenus: npu
00JIBIINX MHTEHCUBHOCTSIX.

Jluteparypa K TeMaM sl CAMOCTOSATEILHOTO U3YUCHHS
Kypc oOme#t ¢usuku. B 4 tomax. Tom 3. KBantoBas ontuka. AtomHas ¢usuka. duzmka

TBepAoro Ttena. Pu3uka aroMHOro sAapa U oaneMeHTapHbix wactun M. B. Casenbes,
NznatenberBo: «KHOPyc» 2012 r. ISBN: 978-5-406-02590-1, 978-5-406-02586-4.

CuByxun /[I. B., O6mwmii xypc ¢usuxu. B 5-tu Tomax. Tom4. Onruka, M3marenbcTBo:
®uzmariut, 2013 1, ISBN: 5-9221-0228-1, Ctpanui: 892

12. Mlepeuens yueOHOIi TuTEPATYpPHI U pecypcoB cetu UHTepHeT

[lepeueHb OCHOBHOI U OTIOTHUTENBHON Y4eOHOM TUTEPATYPHI.

OCHOBHAA JIUTEPATYPA

Kypc o6mieit ¢puszuku. B 4 Tomax. Tom 2. DnekrpuuectBo u maraetu3M. Bomubl. Ontuka U. B.
CasenbeB U3marensctBo: «KHOPYC» 2012 1. ISBN: 978-5-406-02589-5, 978-5-406-02586-4

Kypc obme#t ¢usuku. B 4 tomax. Tom 3. KBantoBas ontuka. AtomHas ¢usuka. dusuka
TBepaoro Ttena. dusMka aroMHOro sAapa H aemeHTapHbix yactun, WM. B. Casenbes,
MznarensctBo: «KHOPYC» 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:
®duszmatiut, 2013 r, ISBN: 5-9221-0228-1, Ctpanui;: 892

Hponos, N.E., 3amaun no o6meii pusuke. — CI16: M3narenscrBo:Jlanb, 2016. — 416 c.
ISBN: 978-5-8114-0319-6

JOIIOJIHUTEJIBHAS JIMTEPATYPA

byrukos E.W., Onruka, M., Beiciias mkona, 1986; 511 c.

I'omxaes H.M., Ontuka, M., Beicinas mkona, 1977; 432 c.

MarseeB A.H., Ontuka, M., Beicmmas mkosna, 1985; 351 c.

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

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

Bopu M., Boned 3., OcHoBsl ontuku, M., Hayka, 1970 u mo3xe; 855 c.

Jutubepn P., dusnueckas ontuka, M., Hayka, 1965; 636 c.

Hponos U.E., Bonnossie mporieccsl. OcHoBHBIE 3aKk0HbI, 2000;

I'openuk I'.C., Kone6anus u Bonubl. M.,®usmarnut: ISBN: 978-5-9221-0776-1, 2007:, 3-e
u3n., 656 c.

. UnpnueBa E.H., Kynespos F0.A., MarseeB A.H., Meroauka peuienus 3anad ontuku, MI'Y,

1981, 232 ¢

Kypc ¢usuxu, nox penakmueii Jlozosckoro B.H., CII6.: M3natensctBo «Jlauby, 2001 u nosxe,
T.1.

Hetnad A.A., SABopckuii b.M., Jlebenes A.K., CnpaBounuk no ¢usuke, uza. 8-e, 2006,

Kopn I'., Kopn T, CripaBounuk o MmaremaTtuke, 1968 u noszxe.



Ilepeyenb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHUKANMOHHOM ceTn UHTepHeT

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

2. http://lwww.ufn.ru/ - "Yenexu ¢pusndeckux Hayk" - DJIEKTpOHHAs BEPCHsI OH-JIAH
exeMecsTyHOoro xypHaia. CBOOOHO pacipOCTPaHSIOTCS a0CTpaKThl crared ¢ 1995 r. u
MaTepHalIbl MOCIEIHET0 HOMEpa.

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

13. Mlepeyens UHGOPMAIIMOHHBIX TEXHOJIOTHii

a) JIMIICH3MOHHOE U CBOOOJIHO pacipoCTpaHsIeMoe MPOrpaMMHOE 00ECTICUCHHE!

— Microsoft Office Standart 2013 Russian: makeT mporpamMm. BrirodaeT mpuiIoXKeHUs:
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);

— myOuYHO oCTymHbIe obnavynbie TexHosornu (Google Docs, SAuaexc auck u T.11.).

0) MH(GOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DIIEKTPOHHBIN KaTaJjor Hayunon O6ubnMoTeKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DeKTpoHHas 6ubnuoreka (peno3uTopuit) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlauns — http://e.lanbook.com/
— 9BC Koncynsrant cryaenrta — http://www.studentlibrary.ru/
— O6pasoBarenbHas miathopma KOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepua/ibHO-TeXHUYECKOe o0ecneyeHmne

Aynutopuu 1isl IPOBEIICHHS 3aHATUH JIEKIIMOHHOTO THIIA.

Aymutopun U TIPOBENCHHS 3aHATAH CEMHHAPCKOTO THIIA, WHIWBUAYAIbHBIX H
TPYIIOBBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS ¥ TPOMEKYTOYHOM aTTECTAIIHH.

[Tomenenust st CaMOCTOSITENILHOW pabOThI, OCHAIIEHHBIE KOMIBIOTCPHOH TEXHUKOH U
JOCTYIIOM K ceTd MHTepHeT, B JIEKTPOHHYI HWH(POPMAIMOHHO-00pa30BaTEeIbHYIO Cpeay U K
WH(POPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Aynutopud Ui TPOBEACHUS 3aHATHHA  JICKIIMOHHOTO W CEMHHAPCKOTO  THIIA
WHMBHUIYAIBHBIX M TPYIIOBBIX KOHCYJIBTAIlMi, TEKYIIEro KOHTPOJIS M IPOMEKYTOYHON
aTTecTalliu B CMEIIEHHOM QopmaTe («AKTPY»).

15. Mudopmanusi o pa3padoTunkax

Hevkun Bnamgumup IletpoBuu, mpodeccop, MOKTOp (PU3MKO-MaTeMaTHYECKHX Hayk,
¢u3nueckuit akynpTeT TOMCKOrO rocyapCTBEHHOIO YHUBEPCUTETA, 3aB. Kadeapoi obuiei u
HKCIEPUMEHTANBHOMN (Pr3uKH


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/
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