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

[enbro 0OcBOEHUS AUCHHUIUINHBI SBJSIETCS (POPMUPOBAHUE CIACAYIOIUX KOMITETEHIIUI:

— OIIK-1 — CriocobeH NpUMEHSTh €CTeCTBEHHOHAYYHBIE M OOLICHMH)XCHEPHBIC 3HAHMA,
METO/Ibl MATEMaTUYECKOT0 aHaIM3a U MOJEIIMPOBAHHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO
UCCIIEIOBaHMS B TPO(HECCUOHATLHON IEATEIbHOCTH.

Pe3ynbraramMu OCBOEHUS ITHMCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

— HOIIK-1.1. - O06mamaer HEOOXOAUMBIMA €CTECTBECHHOHAYYHBIMU u
OOIIENHXEHEPHBIMH 3HAHUSAMH IS UCCIIE0BaHHS HH(OPMAIIMOHHBIX CUCTEM M X KOMIIOHEHT,

—HWOIIK-1.2. Wcnone3yer (yHIaMEHTaIbHBIE 3HAHUS, IIOJIyYEeHHbIE B O0JacTH
MaTeMaTHYECKUX, C€CTECTBEHHBIX W  OOLICHMHXXCHEPHBIX HAayK B  MNpodecCHOHATHLHON
JESTEIbHOCTH.

—HOIIK-1.3. [lpumenser ¢yHaaMeHTaIbHbIE 3HAHUS, I[OJyYCHHbIE B 00JacTu
MaTeMaTHUYECKUX, €CTECTBEHHBIX M OOMICMH)KEHEPHBIX HAyK Ui MOJIENHUPOBAHUS W aHAIU3a
3a1a4

2. 3aga4uy oCBOCHHS JUCIHUILINHDI

— OcBoUTh NOHATUHMHBIN anmapar U ONpeesIeHus, U3J10KEHHbIE B Kypce OnTuka.

— OBnasieTb OCHOBHBIMHM METOJAMHU U3YYEHHSI ONTHUYECKHUX IIPOLECCOB U SBICHUM.

—YMeTb NpUMEHSATHh I[OJIyY€HHbIE 3HAHMUS U1 pPELIEHUS MPAKTUYECKUX 3ajaady
npodecCHOHATIBLHOM 1eATEbHOCTH.

3. MecTo AucuMnauHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMblI

HI/ICHI/IHHI/IHa OTHOCHUTCS K 0053aTeIbHON YacTU O6pa3OBaTeHLHOﬁ IIporpaMmal.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTECTALMM 0 AUCHHUIINHE

Cewmectp 4, 5K3aMeH

5. BxoaHble TpeGoBaHMs 1JIs1 OCBOCHUS M CUHMIIIMHbBI

Jlnist u3ydeHus u MOHUMAaHUs MaTepuaia JaHHOM TUCIUIUIMHBI 00yJYaromuics 10IKeH
BJIa/IETh OCHOBHBIMU MOHATUSMHU M METO/IaMHU Kypca (pu3uku o011eo0pa3oBaTeaIbHON IIKOJIBI.

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCUMIIMHBI (MOYJI51)

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTaBisieT 8 3.¢., 288 4acoB, U3 KOTOPHIX:
— JIeKnuu: 64 u.;

—TpaKTHYECKUe 3aHAThs: 64 4.;

OO0BeM caMOCTOSITEIBHOM pabOThI CTY/ICHTA OTPECICH YUCOHBIM IIJIAHOM.

8. Conep:xkaHue TMCHUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE M0 TEMaM

| No | Paspen mucuumimssr | Copepxanue pa3zesia JUCUUIIINHBI




Brenenue. [IpenMer onTuku. DBOIOIUS TPEICTABICHUA 00
ONTHKE. DNEeKTpOMaruHuTHbIe BOIHBIL. [lIkana 3ekTpoMarHuTHBRIX
BOJIH. Y paBHEHUSI 3JICKTPOMarHuTHOM BoJIHbI. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH. MOHOXpOMaTHYECKUE U
HEMOHOXpoMaTH4ecKue BoJIHbI. DazoBasi CKOPOCTh
3JIEKTPOMArHUTHOM BOJIHBI. M3lTydeHrE 3JIEKTPOMAarHUTHBIX BOJIH.
Bubparop ['epma. DHeprus uznydenus Buoparopa. J{uarpamma
HanpasiieHHOCTU. CIIEKTpabHOE Pa3sIoKEHNE U3TyUEHUS (U1
3aTyXalollero OCUUUIITOPA) U MKUPUHA CIIEKTPATbHON JIMHUU.
KBanToBas Mozenb uznyueHus aroma. MIMnynbc u sHeprus
dhotona.

PaccmoTtpenue BeliecTBa Kak CILIOIIHON cpenibl Ipu
B3aMMO/ICHICTBUH CO CBETOM.

BonnoBas u reomerpuyeckas ontuka. OCHOBHBIE IIOJIOKEHUS
reomerpuueckoil ontuku. [Ipunnun ®@epma. TayToxpoHU3M.
BriBos1 3akoHa oTpaxkeHMsl cBeTa U 3akoHa CHemnyca u3
npuHuna Oepma. SBIeHUE MOTHOTO BHYTPEHHETO OTPAKEHUSI.
Xoz Jiydel B INIOCKO MapaJuIeIbHOMN IUIACTUHKE, B TPEYTOJIbHON
npu3Me. Yrojl HAMMEHbILEro OTKJIOHEHUS npu3Mbl. Dopmyiia
TOHKOM JTMH3BI (0e3 BbiBoaa). [IpogonpHOe 1 momnepedyHoe
yBesnnuenue. [loctpoenne n3oopaxxeHus, POpMUpPyeMOro TOHKOM
nuH301. Xpomartuyeckas ¥ cepudeckas abeppaluu B JIMH3E.

['eomeTpuyeckas
ONTHKA.

Wntepdepennus ceera. Korepentnsle BonHbl. Pacnpenenenue
WHTCHCUBHOCTH B HHTEP(HEPEHIIMOHHON KapTUHE OT 2-X TOYCUHBIX
ucToyHUKOB. Kitaccuueckue nuTepdepeHInOHHbIE CXEMBL: CXeMa
IOnra, ounpusma @penens, 3epkana Openerns, cxema Jlnoiina,
6unun3a buiie. Biusinue pasmepoB HCTOYHHKA.
[IpocTpaHcTBEHHAsI KOT€PEHTHOCTh. BinsiHue
MOHOXPOMaTHYHOCTH. BpeMEHHAs1 KOTEPEHTHOCTb.
WNHuTepdepennius B TOHKUX IUIEHKaX U KiuHe. JIokanu3anus noaoc
unteppepenmn. Konpia Hetorona. Ctostune 31eKTpOMarHuTHbIE
BOJIHBL. Metoa Jlunnmana B nBeTHOM QoTorpadun. J[ByxiryueBbie
uHTephepoMeTpsl U UX puMeHeHune. Kpurepuit peskoctu
UHTEP(EPEHIIMOHHBIX TTOJIOC. 3BE3IHBIN HHTEp(epoMeTp
Maiikenscona. MHoromyuyeBast nuateppepenius. OtaiaoH dadbpu-
Ilepo. ®opmyna Ditpu. [ucnepcuonHas obaacts. Jucnepcus.
MHorocnoitHsle JuaneKTpudeckue nokpelitus. [IpumMenenue
MHOT0JIy4eBOM MHTEp(EpeHIINH.

WnTepdepennus
cBeTa

Hudpaxius csera. [Ipunuun Iroiirenca-dpenens. 30HbI
Openens. BektopHas nuarpamMMa. 30HHas U pa3oBast IJIACTHHKA.
Hudpaxkius Openenst Ha KPYTIabIX NpensaTcTBUsAX. [ISTHO
[lyaccona. Knaccudukanus spnenuit nudpakuuu u
reomerpuueckas ontuka. udpaxmus Openens Ha

Tudpakuust MIPSIMOJIMHEHOM Kpae 3KpaHa. Y paBHeHHe criupanu KopHro.
Dpenens u Hudpaxius Opaynrodepa. Pacnpenenenre MHTEHCUBHOCTH B
®dpayHrodepa TG PaKIIMOHHOM KapTUHE OT oJ1HOM menu. JludpakunonHas
PacxoIMMOCTb CBETOBOrO ITydka. HakiioHHOE IajieHHne Iyden.
Brustaue pazmepoB ucrounuka. udpakuus Opaynrodepa Ha
OTBEPCTHUH B DKPaHE, HA NIPSIMOYTOJIbHOM OTBEPCTHUH, HA KPYTIIOM
otBepcTrd. [(udpakmus cBeTa Ha MPABUIHBHOM CTPYKTYpE.
Judpakimonnsle penetku. Pactipenenenne MHTEHCUBHOCTH.
HakonHnoe nageHue rydeit Ha Tu(ppakIImoOHHYIO PEIIETKY.
CrexTpabHbIe XapaKTEPUCTHKHN TU(PPAKIIMOHHOMN PEIIETKY.




@da3oBbI€ pelIeTKU. D1IeJIOH MalikenbCcoHa. XapaKTEePUCTUKHU
CIEKTPAIbHBIX MPHOOPOB (MHTEPPEPOMETPEI, TPU3MA,

T pakMOHHAs PEleTKa): IUCIIepCHsl, pa3peluaronas cuia,
o0acTh cBOOOAHOM nucniepcuu. Pojb crieKTpaibHOTO armnapara
IIpHU aHaJIM3€ CBETOBOTrO UuMMysbca. Judpakiius Ha MI0CKOU U
MIPOCTPAHCTBEHHOU cTpykTypax. @opmyna Jlays. [udpakuus
penTreHoBckux stydeit. ®opmyna Bynwda-bperros. ['onorpadus.
INonorpadupoBanue muockoi u chepudeckoit BoaH. ['omorpamMMbr
OpeHenst TpeXMEPHBIX 00BEKTOB. Y CIIOBHUS MOJTyUEHUS
rosiorpamm. Ilpumenenue romorpadun.

[TonsprzoBaHHbIM
CBET

[TonspuzoBanHbIii cBET. ECTECTBEHHO - MOJISIPU30BAHHBIM,
IJIOCKO-TIOJISIPU30BAHHBIN, JTUIITUYECKU MOJISIPU30BAHHBIN CBET.
[Tonspuzarop. Crenens nossipu3anuu. 3aKkoH Maioca.

SIBnenus Ha rpaHune
pasaciia AByX Cpea

[Tonspusanus npu NpeIOMICHUN U OTPaKECHUU CBETA HA TPaHULE
IBYX TUAJIEKTPUKOB. Ko hUIMEeHTI OTpaskeHus ISt
MEPIEeHIUKYJIAPHON U apajuIeIbHON KOMIIOHEHT. OTpaXkeHue U
MPEJIOMJICHUE CBETa Ha TpaHHuIle ABYX cpen. Dopmysnsl Openers,
ux ananmu3. Yron bprocrepa. Crona CroneroBa. da3oBbie
COOTHOIIICHUS MEXTy MaJaroIIeii U OTPaKEHHON BOJIHAMHU.
SIBNeHME TTOJIHOTO BHYTPEHHETO OTpaxeHus. OTpakeHUe CBETa OT
MMOBEPXHOCTU MeTasuia. MeTaJuIoONTHKA.

Pacnpoctpanenue
CBETa B
AQHU30TPOIHBIX
cpenax

JIBoiiHoe nyuenpenomiienue, 3. bapronunyc=Pacmyc bapTonun
(1669r.), ucnanackuii mmoat. o- u e-nyun. OnTuyeckas ocb,
rJ1aBHOE ceueHne kpucraia. Juxpousm. TeHzop
JUAJIEKTPUYECKON MPOHUIAEMOCTH, SJUTUIICOU]T TUAIIEKTPUUECKOM
MIPOHUIIAEMOCTHU B O€3pa3MEpHBIX KOOpAUHAaTax. /[Ba KpyroBbIx
ceueHus uncona. CIUTIOMIEHHBIH U BBITSHYTBIN C(EepOUIbL.
JIByocHBIE U OJTHOOCHBIE KpucTaisl. [1nockue
MOHOXPOMaTHYECKHE BOJIHBI B aHU30TPOIHOM cpene. JIyueBas u
¢dazoBas ckopoctu. Bekropa N u S. CoOTHOIICHHS MEXTY
Bektopamu D, E, B, N, S. OcHoBHbie ypaBHenus s E u D yepes
N u S. ['maBHBIE CKOPOCTH Y TJIaBHBIE TOKA3ATENN MPEIIOMIICHHS.
VYpaBuenus @penens i Ga30oBbIX U JTyUEBBIX CKOPOCTEH.
DNIUNICON Ty4YEeBBIX U BOJIHOBBIX HOpMasel. JlyueBsie
MIOBEPXHOCTHU. J[BYOCHBIE 1 OJJHOOCHBIE KPUCTAIUIBI. X0 JIydel B
OJIHOOCHBIX KpUcTajl1ax. JIyueBble u (pa30BbIE CKOPOCTH O- U €-
BoJsH. [TocTpoenue ['toiireHca st OTHOOCHBIX KPUCTAJUIOB.
[TonspuzanronHelie npu3msl U nossiponsl. [Ipu3sma Hukoons.
[IpoxoxxneHue noisspru30BaHHOTO CBETA YEPE3 KPUCTAIIIMYECKYIO
IJIaCTUHKY. YeTBEpThBOIHOBAS U MOJIYBOJTHOBAS IJTACTUHKU.
Amnanu3 nonsipuzoBaHHOro cBera. nTepdepenuns
MOJIIPU30BAHHOTO CBETA: B apaJuIEIbHBIX (OPTOCKOMHUS) U
cxXoaAuuxcs (KOHOCKOMHUS) JIydax, 00pa3oBaHUE MAIbTUHCKOTO
kpecta. MickyccTBeHHOE nByydyenpenomieHue. @oToynpyrocTs.
D¢ dexter Keppa, Korron-Mytona, [Tokkenbca.

Bpamenue
IUIOCKOCTH
HOJISIpU3aLUU

Onrtudeckn aKkTUBHBIE BelIEeCTBa. Bpanienne miockocTu
nosnsipuzanuu. Teopus Openens. MarHuTHOE BpallleHHUe
IockocTH nossipusanuu (dhdext Dapanes).

Hucnepcus cera

Mucnepcus ceera. Knaccnueckas teopus aucnepcuu. Teopust
JlopenTia. @opmyna 3enpmeriepa. Pazpemiaromas criocoOHOCTb
npusmbl. Dopmyia Jlopenrti-Jlopenma. Y nenpHas pedpaxius,
MoJIeKyJIsipHas pedpakius. Jucnepcus BAaiau OT JUHUN




noryioIeHus. AHoMasbHas aucnepcus. Jlucnepcuonnas popmyia
Komm. [TonsiTie o kBaHTOBOW Teopuu aucnepcuu. Jlucnepcus B
MeTayax. Jucrnepcus mia3Msl.

Paccesnue csera. Bunel paccesanus. Teopus Panes. Paccesnue
Paccesinue u Mu u paccessnue Mangensitama — bpuimosHa.

9 HOTJIOUIEHUE CBETA Kombunanmonnoe paccesnue. [lornomenue ceera. 3akoH
Byrepa — JlambepTa — bapa . HacelieHue nornomeHus mpu
OOJIBIITNX MHTEHCUBHOCTSIX.

TemoBoe n3nyuenue. OCHOBHBIE XapaKTEPUCTUKU U3ITYUECHHUS.
W3ny4arenbHas U norjaouiarenbHas ClIOCOOHOCTh Tea.
PaBHoBecHoe uznydenue. 3akon Kupxroga. Csizp Mexay
U3JTy4aTenbHOMN ClIOCOOHOCTBIO U 00BEMHOMN MIIOTHOCTHIO
ANIEKTPOMArHUTHOM SHEPTUU. AOCOIIIOTHO YEPHOE TEI0. 3aKOHBI
Tennosoe n3nyyenue u3ny4deHus: abCcoNOTHO YepHoro Tena. Moibl KyOudeckoi
nosioctu. @opmyna Panes-Jxxunca. YneTpaduonaeroBas
karactpoda. @opmyna [lnanka. 3akoH cmemenus Buna. 3akon
Credana-bonbumana. Koaddunments: Ditnmreiina. Teopus
OliHmTeHa u BeIBoJ ¢popmyisl [1nanka. [Ipoxoxnenue ceera
yepes cpely, BO3/JecTBUE CBETOBOI'O IIOTOKA HA 3aCEJICHHOCTD
YPOBHEH.

10

Jlazepsl. [Ipuatuner paboTsl 1a3epa. MIHBEpCcHas 3aCEJICHHOCTD.
Jlasepbl Cxembl Hakauku. CBOMCTBA J1a3€PHOTO U3Ty4eHUs. THUIIbI JIa3epOB:
11 ra3oBbI€, TBEPAOTEIbHBIE, JKUIAKOCTHEIE, UMITYJIIbCHBIE,
HEeMpepbIBHBIC; IEPECTPAUBACMbIE, HA CBOOOIHBIX IJIEKTPOHAX.
[IpuMeHeHue na3epos.

Kopnyckynspaas npupona csera. @otoH. Mmynsc u sHeprus
¢dotona. Dotorpdexr. 3akons! Ctonerona. Popmyna
OnHireitna. TopMo3Hoe u3nyuenue, onsiT bore. D ekt
Komnrona. KopnyckyiisipHO — BOJTHOBOM AyaIM3M.

KopnyckynsapHbie
12 CBOMCTBA CBETA

9. Tekymuii KOHTPOJIb O AUCHUILINHE

Texymuii KOHTPOJIb IO JWCHUUIUIMHE MPOBOJUTCS IIYyTEM KOHTPOJS MOCEIAaeMOCTH,
KOHTPOJISI  BBIIIOJHEHMSI IPAKTUYECKMX 3aHATHM, KOHTPOJBHBIX 33aJaHU M TECTOB,
KOJUJIOKBUYMOB I10 MaTepuaiaM JUCIUIUIMHBI, BHIIOIHSAEMBIX CAMOCTOSITENIBHO.

Texymumii KOHTpOJIb PUKCHpYETCs B HopMe KOHTPOJIILHOM TOUKH HE MEHEe OJIHOTO pas3a B
CeMecTp.

10. Iopsiok NpoBeeHUsI U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTecTAlUH

JK3aMeH B MePBOM ceMecTpe MPOBOJUTCS B NMUCbMEHHOU ¢opMme no Owmieram. buner
COJIEpKUT ABa Bompoca. [IpogomkurensHOCT SK3aMeHa 1,5 daca.

K sk3aMeHy nomyckaroTcs TOJIBKO T€ CTYAECHTBI, KTO YAOBIETBOPUTEIBHO BBIIOJIHUI BCE
IIPAKTUYECKHE 3a1aHus.

[lepBrie Bompocsl OunetoB mpoepstoT ¢opmupoBanue OIIK-1 B cooTBeTcTBUU C
unaukaropom MOIIK-1.1. OTBeTHI qaroTcs B pa3BepHyTOH (opme.

Bropsie Bompockl OmiieroB mposepsitoT (opmupoBanue OIIK-1 B cooTBercTBUHH C
unaukaropom MOIIK-1.2 u MOIIK-1.3. OTBeTsI atoTcst B pa3BepHyTOH hopme.

IIpuMepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB.

Tema 1. D1eKTPOMATHUTHBIE BOJTHBI
1. Beenenue. [Ipeqmer onTuku. DBOIOIMS PEICTABICHUA 00 ONTHKE.




2. DNEeKTPOMAarHuTHBIC BOJHBI. YpPaBHEHHS 3JIEKTPOMArHUTHOW BOJHBI. CBOWCTBA 3-M BOJIH.
MoHoxpoMaTHueCKue U HEMOHOXPOMAaTH4ecKue BOJIHBL. dDa3oBas M IpyNIoOBas CKOPOCTb
ANEKTPOMATHUTHOU BOJIHBI.

3. BonHoBasgs u reomerpuueckas onThka. OCHOBHBbIE IOJIOKEHUS T€OMETPUYECKOH ONTUKH.
ITpunnun ®depma.

Tema 2. UnTepdepenuus cBera

4. Nnrepdepenuns cBera. KorepentHele BoOJHBIL. —PacmpesneneHne HMHTEHCHMBHOCTH B
UHTEPQEPEHIIMOHHON KapTUHE OT 2-X TOYEYHbIX HMCTOYHMKOB. Kiaccndeckue ONBITHI IO
HaOmroeHuio uHTEepdepeHnrnu cera. BrnusHue pa3smepoB ucTouHHKA. [IpocTpaHcTBeHHAs
KOI€pEeHTHOCTb. BiMsiHMe MOHOXpOMaTUYHOCTH. BpeMeHHast KOrepeHTHOCTb.

5. Unrepdepenunss B TOHKMX IUieHKaX. Jlokamm3zauuss mnonoc wuHTepdepenuuu. Kombia
HeroToHa.

6. JIByxirydeBble HHTEp(HEPOMETPHI U UX IIPUMEHEHHE.

7. MHuoronyueBas unrephepeniusa. Gopmyna Ditpu. Kpurepuii pe3koctu nHTEphEepEeHIIMOHHBIX
nosioc. Jlucnepcuonnas obnacts. Jlucnepcusi. MHOTOCIONHBIE AUAIEKTPUUECKUE TOKPBITHS.
Oranon ®@abpu-Ilepo. [Ipumenenne MHOTOTy4YeBON HHTEPHEPEHIIHH.

Tema 3. ludpakuus cBera

8. Hudpakuusa csera. Illpunuun TIroiirenca-®Openens. Meton 3o0H. Choupans Dpenens.
[Tpocreiimme nudpaxnponnsie 3aaa4un. Kinaccupukanus siBIeHIH Tupakiny.

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

10. Mudpaxmus Ppaynrodepa. Pacnpenenenre HHTEHCUBHOCTH B AU(PPAKIIUOHHONW KapTUHE OT
oJHOM mienu. JudppakunoHHas pacXxoJUMOCTb CBETOBOIO ITyuka. HakiioHHOE najieHue Jydei.
Brmusiaue pasmepo ucrounuka. Judpakius @paynrodepa Ha OTBepCTHH B 3KpaHEe, Ha
IIPSIMOYTOJIBHOM OTBEPCTHH, Ha KPYIJIOM OTBEPCTHH.

11. JIudpakums cBeTa Ha MpaBWILHOW CTpyKType. Audpaknuonnsie pemerku. Pacnpenenenue
UHTeHCUBHOCTH. HakiioHHOe majeHue aydell Ha AMQpakIUuoHHY0 pemeTKy. CreKkTpajibHble
XapaKTePUCTUKU AUPPAKIIMOHHON PEIIETKH.

12. dazoBsle pemieTku. DuienoH MaiikeabcoHa. XapaKTepUCTUKHU CIIEKTPaIbHBIX TPUOOPOB.

13. Indpaxnust Ha TUIOCKOH M MPOCTpaHCTBEHHOW cTpykTypax. @opmymna Jlays. dudpaxmus
PEHTTEHOBBIX JIy4YeH.

14. T'onorpadus. I'onorpadupoBanue nuockoir u cpepuyeckoit BoaH. ['omorpammber Openens
TpexMmepHbIXx 00bekToB. Meton 1O. H. JleHucroka. VYcinoBHs TNONy4EHHUS TOJOTPaMM.
[Tpumenenue romgorpadum.

Tema 4. Ilonsapusanusi cBeTa

15. CBoIicTBO MOMEPEUYHOCTH AIIEKTPOMArHUTHBIX BOJH. EcCTECTBEHHBIH M TMOJSPU30BAaHHBIN
cBeT. Buap! nonspusanuu. 3akod Mantoca.
Tema 5. OTpakeHue U nNpejIoMJIeHHE CBETA

16. Otpakenue u mpeaoMieHUEe cBeTa Ha rpanulle AByX cpea. ®opmynsl Openens, ux aHaaus.
SIBneHne MONHOrO BHYTPEHHETO OTpakeHUsl. OTpa)KeHUe CBETa OT MMIOBEPXHOCTH METaJla.
Tema 6. Kpucramioontuka

17. PacnpocTpaHeHue cBeTa B AaHM3OTPOMHBIX cpedax. JIBoiHoe iydemnperoMIIeHHE.
Omunrryeckas U Kpyrosas nossipusanus. Onrcanue aHU30TPOIHBIX CPE.

18. PactipocTpaHeHue TIOCKOH MOHOXPOMAaTHYECKOW BOJIHBI B aHM30TPONHOH cpene. Pa3oBbie
CKOPOCTH OOBIKHOBEHHOW M HEOOBIKHOBEHHOH BOJH. YpaBHeHue @Dpenens. Xon ny4yei B
aHM30TpONHBIX Kpuctauiax. [locrpoenue [roiirenca.

19. TlonspuzanuoHHble MpU3MBI U TONApoubl. VHTepdepeHIs MoasSprU30BaHHBIX JIydyeil.
WnuTepdepeHius B CXOAIIUXCS Tydax.

Tema 7. MoJieky/JsipHas ONTHKA

20. OnTryeckn akTUBHBIC BellecTBa. Bpamenne iockocty monspusamn. Teopust Dpeners.

21. MarHuTHOE BpallleHue II0CKOoCcTH nosstpusanun. Teopus Jlopenna.

22. Jluciepcus cBera. Kiaccuueckass Tteopus aumcrnepcuu. Jlucmepcusi BAalyd OT JIMHUH
norjiouieHus. AHomanbHasg jucnepcusd. [loHsATHE O KBaHTOBOM TEOpUM TUCIEPCHUU.
Hucnepcus B Metaiuiax. Jlucnepcus mia3msl.



23. Paccesnue cBeta. Bunbl paccesnusa. Teopus Poanes. Paccesume Mu u  paccesHue
Mamnpnensmramma-bprnntosna. KomObunanmonHoe paccestHue.

24. TlornomeHue cBera. 3aKoHbI byrepa.

Tema 8. KopnyckyJjsipHasi npupoaa cBera

25. Kopnyckymsipaas npupoja csera. @oton. Ummynsc u sueprust potona. KopmyckymspHo-
BOJIHOBOM JTyasTu3M.

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

27. 3ddext Komnrona, TopmosHoe usiydenue, onsbit bore.

Tema 9. TensioBoe usayyeHue

28. TeruioBoe wum3nydeHne. (OCHOBHBIE XapaKTEPUCTUKH W3IydeHUs. 3akoH Kupxroda.
AOCOIIOTHO YepHOE TeJI0. 3aKOHBI M3IY4YCHUs aOCONIOTHO depHoro tena. Gopmyna Pames-
JxuHca.

29. VYabrpaduoneroBass karactpoda. Dopmyna Ilmanka. Teopus ODWHImITEHHA © BBIBOJ
dopmynel Ilnanka. I[Ipoxoxkaenue cBera yepes cpeay, BO3ICHCTBHE CBETOBOIO IMOTOKAa Ha
3aceneHHocTh ypoBHel. KoadduunenTs! DitHmTeliHa.

Tema 10. JIazepbl u HeJIMHEIHAS ONITUKA

30. Jlazepsl. Ilpuniuner pabotel nazepa. Cxembl Hakauku. CBOWCTBA J1a3€pHOTO U3ITyYCHUS

Tunsl nazepos. [IpuMenenue na3epos.

PGSYJII)TaTBI OK3aMCHa OIMpCACIIAOTCA OLICHKaMH «OTJIHUYHO», «XOopommo»,
«YHAOBJICTBOPUTCIIBHOY», KHECYAOBJICTBOPUTCIBHOY.

Onenka Kpurepuii

OILICHHUBAaHUA
b )

5

4

3

[TonHbIi pa3BepHYTHIA OTBET

Henomnuelii oTBET

‘ @®parMeHTapHBbII OTBET
OtcyrcTBUE OTBETA

3nech b — Borpocs o 6mitery; [l — AOMOTHUTENBHBIE BOIIPOCHL; 5 — OTJIIMYHO; 4 — Xopo1io; 3
— YAOBJICTBOPHUTCIIBHO. HCYILOBJIGTBOPI/ITCJIBHBJI OIICHKAa COOTBCTCTBYCT BCCM MHBIM
CIIy4asiM, HE yKa3aHHBIM B TaOJIHUIIE.



11. YyeOHO-MeTOOAMYECKOE 00€ecIIeUeHHe

a) DIEeKTPOHHBIN y4eOHBIH KypC MO JUCIHHUILUIMHE B JJICKTPOHHOM YHHBEPCUTETE

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

0) OrieHOUHBIE MaTepHalibl TEKYHIEr0 KOHTPOJIS M MPOMEKYTOYHOW aTTECTAllUU I10

NUCHUIIINHE.

1.

o s

10.

11.

12.

13.
14.

15.
16.
17.

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

24.
25.

26.

IlepeueHb BONpPOCOB, BEIHOCUMBIX Ha 3K3aMEH.
OnexTpoMarHuTHble  BOJHBL.  Illkama  3JIEKTPOMArHUTHBIX ~ BOJH.  YpaBHEHUs
AJEKTPOMAarHUTHOW BOJIHBI.

. CBoiicTBa SJICKTPOMArHuTHBIX BOJIH. MOHOXpOMaTI/I‘-IGCKI/IC U HEMOHOXPOMATHUYCCKUC

BOJIHBI. Da30Bas CKOPOCTb IEKTPOMArHUTHOW BOJIHBL. M3iydeHue 31eKTpOMAarHUTHBIX
BoJiH. Bubparop I'epua. Dueprus uzinydenus Budparopa. J[uarpaMma HarnpaBJIeHHOCTH.

. CrekTpanbHOe pa3lioKeHHE H3IydyeHUs (A 3aTyXalollero OCHUJUIATOpa) U IIMpUHA

CHEKTpaJabHOM JMHUM. KBaHTOBas MoOZeNIb H3IydeHHs artoMma. Mmnynbc u sHeprus
dhoToHa.
PaccmoTrpenue BemecTsa Kak CIUIOIIHOM CPeibl P B3aUMOACHCTBUN CO CBETOM.

. BonHoBas u TCOMCTPHUUCCKAA OIITUKA. OCHOBHBIE TTOJIOKCHUS FGOMeTquCCKOﬁ OIITHKH.

[Ipunnun @epma. TayroxpoHU3M.

. BeiBoj 3akoHa OTpa’XCHHA CBCTA M 3aKOHaA CHenmeca U3 IIPpHUHOUIIA CDepMa. SIBneHue

IIOJIHOT'O BHYTPCHHETO OTPAXKCHUA.

. Xon queﬁ B IIIIOCKO napannenLHoﬁ IIIIaCTUHKEC, B TpCYFOHbHOﬁ IIpU3MeE. Yroa

HAaNMMCHBUICTO OTKJIOHCHUS ITPHU3MBI.

. ®opmyna ToHkoi mmH3Bl (0e3 BhIBOAA). lIpomoipbHOE M TMoOMEpeyHOE YBEIMYEHUE.

[TocTtpoenue wuzo0pakeHus, (HOPMUPYEMOro TOHKOM JUH30M. XpomaTudeckas |
chepuyeckas abeppalyu B JIMH3E.

. Uarepdepenuns cBera. KorepenTHwle BonHBL PacnpeneneHne HWHTEHCHBHOCTH B

UHTEP(PEPEHIIMOHHON KapTUHE OT 2-X TOYEYHBIX HCTOYHHUKOB.
Knaccuueckne wunHTepdepeHnonHble cxembl: cxema FOHra, Oumpusma @penens,
3epkana Openens, cxema Jlnoiiaa, bununza buiie.
Bimsaue pasmepoB uctouHuka. IIpocTpaHCTBEHHas KOrepeHTHOCTb. BrusHue
MOHOXPOMaTHYHOCTH.
Bpemennas korepeHTHOCTh. VHTepdepeHIMs B TOHKUX IIJIEHKaX M KIHUHE.
Jlokanusanus nojaoc MHTEpdepeHunu.
Konsna HetoTona. CTosiune 351eKTpOMarHUTHBIE BOJIHBI.
Meton Jlunnmana B 1uBeTHoM ¢otorpadguu. [ByxiyueBble HHTEpHEpPOMETPHl U HUX
IIPUMEHEHNE.
Kpurepuii peskoctu HHTEp()EPEHIMOHHBIX TOJIOC.
3Be3aHbIN nHTEpPepomeTp MaiikenbcoHa.
MpmuoronyueBas  uHTepdepenius.  Otamon  Dabpu-Ilepo.  Dopmyma  Diipwu.
Hucnepcuonnas o6nacte. [ucnepcus. MHOToOCioONHbBIE NHUANIEKTPUYECKUE MOKPBITHUS.
[TpuMeHeHre MHOTOTy4€eBOM HHTEp(hEPEHIIUH.
Hudpaxmus csera. [Tpunuun I'toiirenca-®penens. 3oup1 Openens.
Bekropnas nuarpamma. 3oHHas U (pa3oBasi IIIACTUHKA.
Hudpaxus Openens Ha Kpyruibix npensatcTBusx. [lstHo [lyaccona.
Knaccudukanus sBnenuit 1udpakiuny 1 reoMeTpuyecKkas OrnTHKa.
Hudpaxius Openens Ha NpIMOIMHEHHOM Kpae sKpaHa. Y paBHeHue criupainu KopHto.
Hudpakus @Dpaynrodepa. PacnpeneneHne HWHTEHCUBHOCTH B JU(PPaKIMOHHON
KapTUHE OT oHOM mienu. JudpakunonHas pacxoauMOCTh CBETOBOIO MyUKa.
Haxnonnoe nagenue nydeil. Bnusiaue pasMepoB UCTOYHHUKA.
Hudpaxius Opaynrodepa Ha OTBEPCTHH B dKpaHE, Ha MPSIMOYTOJIBHOM OTBEPCTHUH, HA
KpPYIJIOM OTBEPCTHH.
Judpakuus cBera Ha MNpPaBWIBHOW CTpyKType. JludpaknuoHHBIE PENICTKH.
Pacnpenenenne wuuTeHcMBHOCTH. HakiioHHOe majeHue dydyed Ha AUQPaKIHOHHYIO
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28.

29.

30.
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35.

36.

37.

38.

39.
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45.
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48.

pEIIeTKY.
CrexTpaJibHbIe XapaKTEPUCTHKH AUGPAKIUOHHON pemeTkn. Da3oBble PEMIEeTKH.
OuienoH MalikenbcoHa.

XapakTepucTuKu CIIEKTPAJIbHBIX npudopoB (urTepdepoMeTpsl, pu3ma,
TUGPaKIMOHHAS PEIIeTKa): JUCIEPCHs, paspeliarias Ccuia, o00JIacTh CBOOOIHOM
aucnepcuu. Poiib crieKTpaiapHOTO anmapara Npy aHajau3e CBETOBOIO UMITYJIbCA.
Judpakius Ha TUIOCKOM W MPOCTPAHCTBEHHOW cTpykrypax. ®opmyma Jlaya.
Judpakuus peHTreHoBckux aydeid. @opmyna Bynbda-bperros.

lonorpadus. TomorpadupoBanue I1UIOCKOH U cdepuueckoil BomH. ['omorpaMmer
@OpeHenst TpeXMEpPHBIX OOBEKTOB. YCJIOBHS MONydeHUs rojorpamm. [Ipumenenue
rojorpaguu.

[Tonsipu3oBaHHbI cBET. ECTECTBEHHO - MOJISPU30BAHHBIN, IIOCKO-TIOJISIPU30BAHHBIN,
AJUIMNITUYECKHU TMOJsipu30BaHHbIi cBeT. [lomspuzaTop. Crenenp mnoisipuzanuu. 3aKOH
Mamntoca.

[Monstpuszanus npu MpeIOMIICHUN U OTPAKEHUM CBETA HAa TPAHUIIE IBYX JUIJICKTPHUKOB.
Koaddunmentsl oTpakeHus A NEPHEHAMKYISIPHOW M MapauIeTbHOW KOMIIOHEHT.
OTtpaxkeHHe U MpEIOMIIEHUE CBETa Ha rpaHuile AByX cpel. Popmyinsl Dpenens, ux
aHaJIN3.

VYron bprocrepa. Croma CroneroBa. ®Pa3oBble COOTHOIICHHS MEXIY Majaromend u
OTPaKEHHOU BOJIHAMM. SIBJI€HUE NOJIHOIO BHYTPEHHETO OTPAKEHUS.

OTtpaxxeHue cBeTa OT MOBEPXHOCTU MeTailia. MeTamioonTuka.

JIBoiiHoe myuenpenomienue, O. bapronunyc=Pacmyc bapronun (1669r.), ucnanackuit
mmart. o- ¥ e-yau. Onruueckasi och, IIABHOE CEUCHHE KpUcTaia. J(uxpousm.

TeHzop  OUAPNEKTPUYECKON  MPOHUUAEMOCTH,  AJUIMIICOMJ  JUAJIEKTPUUYECKOMN
MIPOHUIIAEMOCTH B 0€3pa3MEpHBIX KOOpAUHATax. JIBa KPYroBBIX CEYEHUS SJUIMIICOUIA.
CrronieHHbIN U BBITAHYTHIN ceponabl. J[ByocHbIe U OTHOOCHBIE KPUCTAILIIBI.
[Inockue MOHOXpOMATHYECKHE BOJIHBI B aHM30TPOMHOM cpene. JlydeBas u (a3oBas
ckopoctu. Bekropa N u S. CootHomenust mexxy Bektopamu D, E, B, N, S. OcHoBHbIE
ypaBHenus 1uist E u D uepe3 N u S.

['1aBHBIE CKOPOCTH W TJIaBHBbIE MOKAa3aTeNu MpeJoMIIeHUs. YpaBHeHUs: DpeHens A
(a30BBIX U JIY4EBBIX CKOPOCTEH. OJUIMIICOMUJI Jy4EBBIX U BOJHOBBIX HOpMaJeCi.
JIyueBble TOBEPXHOCTH. J[ByOCHBIE 1 OJJHOOCHBIE KPUCTALIIBI.

Xox nydeil B OJHOOCHBIX KpucTaywiax. JIydeBeie U (ha30BbIe CKOPOCTH O- U €-BOJIH.
[TocTpoenue ['tolireHca A OAHOOCHBIX KPUCTAIIIOB.

[Tonspuzannonneie mnpusmel u  nomsgpounsl. [Ipusma Hukonsa. IIpoxoxnenue
MOJISIPU30BAHHOTO CBETA Ye€pe3 KPUCTAUIMYECKYHO IUIACTHUHKY. YeTBepThBOIHOBas M
MOJTYBOJTHOBAS TUTACTUHKHU. AHAJIN3 MOJISIPU30BAaHHOTO CBETA.

WNnTtepdepeniius MOAIPU30BAHHOTO CBETa: B NapauiebHBIX (OPTOCKOMHS) U
CXOASIUXCs (KOHOCKOMHUS) TydaX, oOpazoBaHHe MaJbTHIICKOTO KpecTa.
UckycctBenHoe nBymydenpenomienue. Dotoympyrocts. Ipdextsr Keppa, Korron-
MyrtoHa, [lokkensca.

OnTuyeckd akKTHBHBIE BeIleCTBAa. BpalleHue IUIOCKOCTH mnodspu3anuu. Teopus
®penens. MarautHoe BpaleHre mIockocT nojsipusanun (dhdext Dapanes).
HMucnepcust cBera. Knaccuueckass teopusi aucnepcuu. Teopus Jlopentua. @opmyna
3enpMeiiepa.

@®opmyna Jlopentu-Jlopenma. YnaenbHas pedpakius, MONEKYIspHas pedpaxius.
Jucnepcus BIany OT JMHUN MOTJIOMICHUSI. AHOMaJTbHAs JUCIIEPCHUS.

Hucnepcuonnas ¢opmymna Komm. IloHsTHE O KBaHTOBOH TeOpUH IUCTIIEPCHUU.
Hucnepcus B Metaiuiax. Jlucriepcust mia3mebl.

Paccesnne ceera. Bunbl paccesnusa. Teopust Panes. Paccesnme Mu u paccesHue
Mannensmrama — bpummrosna. KomOuHamonHoe paccesiHue.

[Tornomenue cera. 3akoH byrepa — JlamGepra — bapa . HacbleHnue nornomeHus npu
00JIbIINX UHTEHCUBHOCTSIX.



49. TemoBoe wu3nydeHne. OCHOBHBIE XapaKTEPUCTUKU H3IydeHHs. M3nydarenbHas u

TOTJIONIATENIbHAs CIIOCOOHOCTH Tena. PaBHOBecHOE m3nydenue. 3akoH Kupxroda. Cs3b
MEXIY HM3Ty4aTelbHON CIIOCOOHOCThIO M OOBEMHOHN IUIOTHOCTHIO 3JICKTPOMArHUTHOM
SHEPTHUH.

50. AOCOMOTHO dYepHOE Telo0. 3aKOHBI HW3IydeHUs a0CONIOTHO 4YepHOro Tena. MoJbl

Kyoudeckoi nosioctu. ®opmyna Panes-/xunca. YinprpaduoneToBas karactpoda.

51. ®opmyna [lnanka. 3akon cmemenus Buna. 3akon Credana-bonpimana.
52. Koaddumumentsr OitHmreiina. Teopus OiiHmTeliHa W BbIBOJ (GopMyisl [lnanka.

[IpoxoxkneHue cBera 4yepes3 cpeay, BO3IAECHCTBHE CBETOBOIO IOTOKAa HA 3aCEIEHHOCTh
YPOBHEH.

53. Jlazepsl. Ilpuanmmbel pabotel na3epa. MHBepcHas 3aceneHHOCTh. (CXEMbl HaKauyKH.

CBolicTBa JIa3€pHOT0 U3TyYCHHUS.

54. Tumnsl JIa3€pOB: I'a30BLIC, TBCPAOTCIILHBIC, ) KUAKOCTHBIC, UMITYJIbCHBIC, HCIIPCPBIBHBIC,

InepeCTpanBacMhbIC, HA CBO6OI[HBIX QJICKTPOHAXx. HpI/IMCHeHI/Ie JIa3€pPOB.

55. KopmyckymnspHas npuposa ceera. @oron. Ummynbe u sHEprust GoToHa.
56. ®otosddexT. 3akonsl CroneroBa. Popmyna DUHIITEHHA.
57. Topmoznoe m3nmydyenue, onblT bore. Ddpdexr Komnrona. KopmyckynspHo — BoTHOBOM

o &

© oo~

11.

12.
13.

14.
15.

Tyaau3M.
B) [lepeveHb peKOMEHIyEMbIX CEMUHAPOB U MPAKTUYCCKUX 3aHITHI:

YpaBHenus Maxkcsesia.

OnexTpoMarHuTHble  BosiHbl.  Bekrtop  IlofiHTuHra. HMmnynsc W JaBieHue
JIEKTPOMAarHUTHOW BOJIHBI.

I'eomeTrprueckass ontuka. 3aKOH OTPa)K€HHUsI CBETA. 3aKOH MPEIOMIICHHUS! CBETa (3aKOH
Cuennuyca). Ilonnoe BHyTpeHHee oTpaxkenue. Iliockue 3epkana.

[Inocko — mapajutenpHas IJIACTUHKA, KJIMH, TpU3Ma. TOHKas JuH3a.

Wntepdepennus. Cxema FOura, ounpuzma @penens, sepkana dpenens, cxema Jlnoiina,
Oununsa buiie.

Wutepdepennys B ToHkHUX mieHkax. Konbia HeroToHa.

WuTtepdepomerprl. MHOTOMTyu€EBast HHTEpPEpeHIus.

Hudpaxius Openens. 3oab1 Openens.

Hudpaxus @paynrodepa. Judpakunonnas pemerka. Pa3pemiaromas cuina onTuYecKux
npubOpOB.

[TonsipuzoBanHbIil cBeT. 3akoH Maitoca. @opmyssl Openens.

KpucrannoonTtuka. Dmmrncons BoIHOBbIX HopMmaiiel. JIydeBoi amumncounn. [locrpoenne
['roiirenca B OHOOCHBIX KpUCTAJIAX.

WuTepdepeHiys noispu30BaHHbIX JTydei.

Bpamenue mnockoctu momsipuzanuu. MckycctBenHas anuzorporus. Dddextor Keppa,
Dapanes.

N3nyuenue abCoOTHO YEPHOTO Tea.

HMucnepcus. @opmyna 3enbmeliepa.

CaMocTosTenpHas pa60Ta CTYACHTA BKJIFOYACT:

— yrayOJIeHHOe TEOpeTHYECKOe M3YYEHHE pa3felioB Kypca MpH MOJATOTOBKE K JIEKIMOHHBIM U
MPAKTUYECKUM 3aHSTHSIM;

— TMOJATOTOBKY K 00CYXJICHHIO MaTepuaia, B TOM YHCIEe CAaMOCTOATEIbHBIA MOMCK HEOOXOIMMBIX
HMCTOYHUKOB WH(GOPMAIUH, BKITIOYast HAYYHO-00pa3oBaTeIbHbIe pecypchl cetu HTepHeT;

BOHpOCbI, BBIHCCCHHBIC HA CaMOCTOATCIbHOC U3YUCHHC.
— BbIBox 3akoHa oTpakeHHMsi cBeta M 3akoHa CHemmyca u3 npuHiuna ®depma. SABneHue
MOJIHOTO BHYTPEHHETO OTPAKEHHUS.
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Xon Jyd4edl B IUIOCKO IIapajuIe]IbHOM IUIACTMHKE, B TPEYrOJBHOW IpU3ME. YTIOl
HAaMMEHBIIIETO OTKJIIOHEHUS ITPU3MBI.

®opmyna ToHkOW JsMH3BL. [IpomonpHOe M momepedHoe yBenuyeHue. Iloctpoenue
n300pakeHust, GOpMUPYEMOTO TOHKOH JIMH3OM.

Xpomarudeckas u cpepudeckas abeppaliuu B JIMH3E.

Merton JIunmvana B nBeTHOM ¢oTorpadumu.

Paspeniaromias cnocoOHOCTh IPU3MBL.

[Tormomenune cera. 3akoH byrepa — JlambOepra — bapa . Haceimenue mnormiomenust npu
OOJIBIINX UHTEHCUBHOCTSIX.

Jluteparypa K TeMaMm I CAMOCTOSITEIbHOTO U3YUCHUS
Kypc obmieit ¢usuku. B 4 tomax. Tom 3. KBantoBas omnrtuka. ATomHas ¢usuka. Ousnka
TBepaoro Tena. Pusznka aroMHOro sjapa W dneMeHtapHbix dactun M. B. Casenbes,
UznatensctBo: «KuoPycy» 2012 r. ISBN: 978-5-406-02590-1, 978-5-406-02586-4.

Cusyxun J[. B., O6mwuii xypc ¢usuku. B 5-tu tomax. Tom4. Onrtuka, U3narenbcTBo:
®usmatiut, 2013 r, ISBN: 5-9221-0228-1, Crpanui: 892

12. llepeuens y4eGHOIi 1uTEpaTyphl U pecypcoB cetu UHTepHeT

[lepeueHb OCHOBHOM U AOMOIHUTENBHON Y4eOHOM TUTEPATYpPHI.

OCHOBHAZ JIMTEPATYPA

Kypc obmieii pusuxu. B 4 tomax. Tom 2. DnexTpudecTBo u Maraetu3M. Bomuel. Ontuka U. B.
CagenbeB U3natenberBo: «KHOPyCe» 2012 1. ISBN: 978-5-406-02589-5, 978-5-406-02586-4

Kypc o6mieit ¢usuku. B 4 tomax. Tom 3. KBanTtoBas onTmka. ATomHas ¢usmuka. dusnka
TBepaoro Ttena. du3zumka aToMHOro sapa W aneMmeHTapHbix uactul M. B. Casenbes,
NznatenberBo: «KuoPyc» 2012 1. ISBN: 978-5-406-02590-1, 978-5-406-02586-4.

Cusyxun JI. B., O6mwmii xypc ¢usuku. B 5-tu tomax. Tom4. Onrtuka, M3marenbcTBo:
Ouzmariut, 2013 1, ISBN: 5-9221-0228-1, Crpanuir: 892

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

JOITOJIHUTEJIbHA S JIMTEPATYPA

byruxos E.U., Ontuka, M., Beiciias mkona, 1986; 511 c.

I'omxaeB H.M., Onrtuka, M., Beiciias mkona, 1977; 432 c.

MarseeB A.H., Ontuka, M., Beicmas 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., Bonbsd 3., OcHoBsl ontuku, M., Hayka, 1970 u mozxe; 855 c.

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

Hponos UN.E., Boarossie nporeccsl. OcHoBHBIE 3aK0HBI, 2000;

I'opemuk I'.C., Konebanust u Bomabl. M., ®m3marmut: ISBN: 978-5-9221-0776-1, 2007:, 3-¢
u3., 656 c.

. UnmenueBa E.H., Kynespos 10.A., MarseeB A.H., Meronuka pemenus 3agad ontuku, MI'Y,

1981, 232 ¢

Kypc dusukn, mon pengaknueii Jlozosckoro B.H., CI16.: U3narensctBo «Jlanby», 2001 u mo3xe,
T.1.

Hernad A.A., SABopckuii b.M., Jlebenes A.K., CnpaBounuk no ¢pusuke, uza. 8-e, 2000,



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://lwww.ufn.ru/ - "Ycnexu ¢pusndeckux Hayk" - DIeKTpOHHAsI BEpCHs OH-JIAH
eXeMecIIHOTo XypHana. CBOOOIHO pacpOCTPAHSIOTCS a0CTPaKThI crareit ¢ 1995 r. u
MaTepuaibl IOCIEAHEr0 HOMEpA.

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

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOrPAMMHOE 00ECTICUCHHE !

— Microsoft Office Standart 2013 Russian: maker mporpamm. BKirodaeT MpHIOKCHHS:
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 JOCTYyIHBIE 00aunbie TexHonoruu (Google Docs, SIHaeKe AUCK | T.11.).

0) nHGOPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBbI:

— DJEeKTPOHHBIN KaTaJjor Hayunoi Ooubnmmorexkn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpOoHHAas Ooubamoreka (peno3uTopHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbsranT crynenra — http://www.studentlibrary.ru/
— O6pasoBatenbHast miardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHHYECKOe odecreyeHme

AyauTtopun Uil IPOBEICHUS 3aHATUHN JIEKIIMOHHOTO TUIIA.

Aynurtopun JUis TIPOBENEHUS 3aHATUA CEMHUHApPCKOrO THIA, WHIAWUBUAYAJIBHBIX H
TPYIIIOBBIX KOHCYJIbTAlMN, TEKYIIETO KOHTPOJISA U IPOMEKYTOUYHON aTTECTALNH.

ITomerieHust U1 caMOCTOSITENIFHONW paboThI, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAalMOHHO-00pa30BaTENIbHYIO Cpely U K
MH(OPMALIMOHHBIM CIPABOYHBIM CHCTEMaM.

Aynutopun s IPOBEINEHMS 3aHATUN  JIEKUIMOHHOIO M CEMHUHApPCKOro THIMa
WHIUBHUIYAJIbHBIX W TPYIIOBBIX KOHCYJIbTAallMM, TEKYIIEro KOHTPOJS M IPOMEKYTOUYHON
aTTeCTalluy B CMEUIEHHOM (hopmaTe («AKTPY»).

15. Undopmauus o paspadorunkax

HNemkun Bnagumup IletpoBud, mpodeccop, TOKTOp (U3HKO-MATEMATHUECKUX HAYK,
busnueckuit paxynprer TOMCKOTO ToCyaapcTBEHHOTO YHUBEPCUTETA, 3aB. Kadeapoil olmeil u
DKCIIEPUMEHTATbHOU (DU3UKU


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/

