degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: Teopernueckass HAaHO(OTOHUKA
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa QU3NKA U TEXHOJIOTHH HAHOCTPYKTYP

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
nabopatopusele 3ansaTus: 0 gac.

CamocrostensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocrasuin: J.T. bapanos, kanj. ¢us.-mar. Hayk

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl GU3NKU U TEXHOJIOTUH HaHOCTPYKTyp 27.02.2025



AHHOTANMA

HGJ'ILIO AUCHUIUIMHBL SBJIACTCA OaThb CTYyACHTaM 0611166 npeaAcCTaBJICHUC O ®YHﬂaMeHTaHBHBIX aCIICKTax
pacnpoCTpaHCHUA, U3TTYUCHHS, U PACCCAHUA CBETA B YaCTHOCTHU U IJICKTPOMATHUTHOI'O U3JTYUYCHHA B ILICJIOM.
CTy,I[CHTBI HU3ydar YHUBCPCAJIBHBIC MCTOAbBI OIMMMCAHUA PACCCIAHHA CBCTA 00BEKTaAMU U HAaHOCTPYKTypaMu U

IIO3HAKOMATCA C 06H_II/IMI/I 3aKOHOMEPHOCTAMU,
HU3JTy4CHHUA C PC3OHAHCHBIMU HAHOCTPYKTYpPaMHU.

1. leau u 3apauu

Meap AUCUMNIMHBI

HaONIOJJAeMBIMA  TIPU  B3aUMOJICHCTBUU  ONTHYECKOTO

[IpenocraButhk cryneHTam oOliee mpeacTaBieHue 0 QyHIAMEHTAIbHBIX aclleKTaX PacHpoCTpaHEHUs,
U3JIy4YEeHUs, U PAcCesHUs CBETa B YAaCTHOCTH M IEKTPOMArHUTHOIO M3JlyueHHs B 1ejaoM. Hayuuts
CTYICHTOB YHHUBEPCAJIbHBIM METOAM OIMCAHUS PacCEesHUs cBeTa OOBEKTAMHU U HAHOCTPYKTYpamu, U
IPOJEMOHCTPUPOBATh YHHUBEPCAIbHBIE 3aKOHOMEPHOCTH, HaOIogaeMbple IpH  B3aUMOJACHCTBUM
ONTHYECKOTO U3JIy4YE€HHS C PE30HAHCHBIMU HAHOCTPYKTYPAMH.

33]13‘[1/[ JAUCHUIIINHBI

- OBJ'Ia):[eHI/Ie OCHOBAMH 3JICKTPOMArHCTHU3Ma

- N3yueHue MeTONOB ONMUCAHUSI PACIPOCTPAHEHHUS W U3IYUCHHUS AIEKTPOMATHUTHOTO U3IYyUYCHHUS B
OJTHOPOJTHOM MPOCTPAHCTBE U BOJTHOBOAAX

- I/I3yquI/Ie YHUBEPCAJIbHBIX METOAOB OIMCAHUA PACCCIHUA OITUYCCKOIro MU3JTYUYCHHUA Ha

HAHOCTPYKTypax

- Ilonmyyenwe 3HaHWII O TEOMETPUYECKHX W TOJSPH3ALUOHHBIX XapaKTEPUCTHKAX CBETa U HUX
npeoOpa3oBaHus IPU pacCesTHUM HA 00bEKTaxX

- O6yquHe HaBBIKY HMCIIOJIB30BaHU U3YUCHHBIX MCTOAOB IJIA pCIICHUSA IMTPAKTUICCKUX 3a1a4

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH ocyecTBIsATh KpUTHIECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisier IMOUCK BapUaHTOB  PELICHUSA
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh . .
. o MOCTaBICHHOM  MpoOJeMHON  cUTyauud Ha  OCHOBE
CTpAaTETHIO ICHCTBUH
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH
OIIK-1.1  3maer u  cnoco0eH  HCIOIb30BaTh B
npoeCcCHOHANBHON  JEesTeNbHOCTH  (yHIaMEHTalbHBIC

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

Hay4HbIe 3HaHUA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3UKH M CHOCOOEH WX NPHUMEHSTh NpU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS PA3IMYHBIX METOIOB PELICHHS

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.3 Binazeer aHaIUTUYECKUMUA U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
pelIeHHe TOCTaBICHHON 3aja4H, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
NPUMEHSISI 3HAHUS U HAaBBIKH B 00J1aCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX

v
MAVITATTATTIITY

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH()OpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX IIPOITYKTOB

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB




1VAMNUJIUL Y1X1

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCO0
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOy4YaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAHHIN B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3aJad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 Cnoco0eH IUIaHUPOBATh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHMUS CaMOCTOSITEIbHO WMJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeI0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (pruOOpaMH U yCTaHOBKaMH,
CTIELUATN3UPOBAHHBIMU TTAKETaMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
SKCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)

B PE3YIbTATC OCBOCHUSA JUCHUIIJINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAThb:

- OcHOBBI MaTreMaTU4eCKOro ammnapara ONUCAaHUs JIEKTPOMAarHUTHOIO nouisi (ypaBHeHUs Makcseuia,
BOJIHOBOE YpaBHEHHUE, TeH30p | puna, Teopema IloiiHTHHTra, MaTpuila paccesHus)

- OCHOBHBIE NTOJXO/IbI K ONIMCAHUIO PACIIPOCTPAHEHUS U PACCESIHUSI OITUYECKOIO U3JTyUeHUsI

- Pasnnunble Ki1acchl JTOKAIM30BaHHBIX PEIICHUH (BOTHOBOIHBIC MOABI, YTEKAIOIINE MOABI, PE30HAHCHI,
CBSI3aHHBIE COCTOSHMS BHYTPHM KOHTHHYyMa) M KJIAcChl PE30HAHCHBIX ONTHYECKUX 3((PEKTOB,
HaO0II0IaeMbIX B PE30HAHCHBIX HAHOCTYPKTYpax

YMETB:

- OTBICKMBATh 3aKOHBI AUCIIEPCUU ONTHUECKUX MOJl OAHOPOIHBIX CPEXl M BOJIHOBOAHBIX CTPYKTYP
- PaccuuThIBaTh 1O IPOCTENIINX U3JIyYarOMX CUCTEM B OIHOPOJAHOM cpelie
- PaccuuThiBaTh COOCTBEHHBIE MOJBI M COOCTBEHHBIE YACTOThl HAHOCTPYKTYp 0a30BOro Tuma (Ciow,

MWIAHAPHL, chepbl)

- MO,I[GJIHpOBaTL paccesaHucC CBCTa HpOH3BOHBHOﬁ pe3OHaHCHOﬁ HaHOCTPYKTypOﬁ Ha 0a30BOM YPOBHC

BJIAJIETh:

- O0muMHu MeToaMy peIIeHHs 3a/1ad PaclpoOCTPaHEHUs N3Ty4eHHs 3JIEKTPOMArHUTHBIX BOJIH (IIOUCK
CHEKTPa BOJTHOBOJHBIX MO/, BBIYMCIICHUE H3IIy4YCHUS);
- MerogamMn TOHMCKAa COOCTBEHHBIX OINTHYECKHMX MOJA M COOCTBEHHBIX YAacTOT PE30HAHCHBIX

HaHOCTPYKTYP

- AHamuTHYeCKUMH METOAaMU OIIMCAaHUA pPaCCCAHHUA OINTHYCCKOIO HU3JTYUYCHHA Ha O606H.[CHHI>IX

PE30HAHCHBIX CTPYKTypax

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

No Tema (pa3nen) TUCIUTUTMHBI

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

CamocT.

Jlekium | Cemunapsr | JlaGopar. paboTh pabora




BeonHas JIEKIIUS; YpaBHeHUs
Makcsenna, MaTepuabHbIe

! COOTHOILIEHUs,, BOJIHOBOE YPAaBHEHUE; 2 !
3anaua uznnydeHusi, TeH3op I puna

2 Teopema [loitnTuHTra; CUMMETpUH U ) 1
3aKOHBI COXPAHEHUs B OIITUKE

3 [Inockue BOIHBI B ONHOPOIHBIX Cpelax; ) |
M304YaCTOTHI

4 PaccesHue BONMH Ha TpaHUIE;, METOJ ) 1
MaTpull [IepeHoca.

5 Crosuve  BOJIHBI,  LIWIMHIPUYECKHUE ) |
MyYKH, CYyHEepOCIHIUIALNY.

6 CkanspHble U BEKTOpHBbIE chepuueckue ) 1
TFapMOHUKHU.
BonHoBenyue — CTpyKTypbl;  KJIacchl

7 BOJTHOBOJHBIX MOJI. BOJIHOBOJHEIE MOJIBI 2 1
IUTAHAPHBIX U LHIMHIPUYECKUX CUCTEM.

] [loBepxHOCTHBIE BOJHBI; BOJIHOBEICHHE ) 1
TOHKHUM CJIOEM.

9 Mopns! [IEPUOIUYECKHIX CTPYKTYD; ) |
(OTOHHBIE KPUCTAILIBI.
3amaua u3nyuyeHus; TeHzop [puHa

10 CBOOOIHOTO IPOCTPAHCTBA; H3Iy4YEHHUE ) |
qunosia.  VIHTEHCHMBHOCTH — M3JIy4EHHUS,
IIJIOTHOCTH COCTOSTHUM.

1 MybTUIIONBHOE PA3JIOKEHUE; N3ITYUEHHE ) |
BOJTU3M TIOBEPXHOCTH.
Ionapuzanusa ceera; Marpuuel J[oHca;

12 |knaccudukanys MOJIIPU3ALIMOHHBIX 2 1
3¢ dexTos.

13 |Cemunap (peseps). 2 1

14 |Cemunap (peszeps). 2 1

15  |Cemunap (peseps). 2 1
3amaga paccesHus, ypaBHEHHE

16  |JIunnmana-1lIBuHrEpA; Marpuua 4 3
paccesiHus.

17 KBasunopmanbHble  MOABI;, HYyIH U 4 3
IIOJIFOCA MATPULIbI pacCEsHUS.
ToueHo pelraemble 3afjadd paccesiHUs B

18 2 3
1D

19 Teopuss  cBA3aHHBIX  MoA:  oOOImHKe ) 2
aCIIEKTBHI.

20 Teopust CBASAHHBIX ~MOJ:  4acTHEIe ) )
cllydau; cilydail HEOPTOTOHAJIBHBIX MOJI.

71 HespmutoBa onTHKa: MOOMIOTUTENH H 4 3
J1a3epsl.

2 HespmuroBa onrtuka: BeipoxieHHbIE ) 3
ToukH U PT-cummeTpus.

23 PaccessHue  KOMMakTHBIM  OOBEKTOM; ) )
CEUYEHUS paccesHUs; paccestHue chepoil.

24 |KioakuHr u cynep-paccesHue. 2 2

25 Cas3aHHble COCTOSIHUS BHYTpH ) )
KOHTUHYYMaA.

2 Merton cBsi3aHHBIX AMIIONEH; Audpakus ) )
Ha MaccUBax.

27  |Cemmunap (pe3eps). 2 3

Nroro gacos 60 45




[ToaroroBka k sK3aMeHy

30 ygac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.en.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. ypaBHeHI/ISI MaKCBeJ’IJ’Ia, MaTCpruaJIbHBIC COOTHOLICHU S, BOJIHOBOC YPABHCHUC

OcCHOBHbIE MaTeMaTHYECKUE COOTHOLIEHMsI IEeKTpoMarHeTusma: YpaBHeHus MakcBeilia, BOJIHOBOE
ypaBHeHue, ypaBHeHue lempmromeua. [apmonuueckas ¢opma  ypaBHeHuil. [lpunHumn
9KBUBAJICHTHOCTH. MaTtepuaibHble COOTHOIIeHUs, Moienu Jlopenna u Jlebas. [IpuunHHOCTS.

2. 3ayaua u3rydeHusi, TeH30p [ pruHa, COOCTBEHHBIE MOJIBI

VYpaBHenus: MakcBeiuia ¢ UCTOUHUKOM, IMOCTAaHOBKA 3ajiauu u3nydeHus. [lonstue QpyHkuuun [puna.
CoOcTBeHHbBIE MOJIBI, pa3iioKeHHEe (PYHKLIUHU | pHUHA 3aKPBITBIX CTPYKTYP IO COOCTBEHHBIM MOJIaM.

3. CI/IMMCTpI/II/I Y 3aKOHBI COXpPAaHCHUS B OIITUKE

Teopema IloiiHTuHra, Bexktop IloHMHTHMHra, 3aKOH COXpPaHEHUS SHEPruu. T-MHBAPUAHTHOCTH U
B3aUMHOCTb JJIEKTPOMAarHUTHBIX CUCTeM. [IpUHINT CKeMTMHT-MHBAPUAHTHOCTH.

4. IInockre BOJHBI B OMHOPOAHBIX CPENax; M304aCTOTHI

Pemenus ypaBHeHI/Iﬁ MakcBemia B OAHOPOAHOM M30TPOIMHOM IPOCTPAHCTBE. IInockue BOJIHEI,
ABAHECIICHTHBIC BOJHBI. BOIHEI B cpeaax € OTpULATCIbHBIM ITOKA3aTCJICM IIPEIOMIICHUSA. I[I/ICHepCI/I}I
BOJIH B aHU30TPOIIHBIX MaTCpUuaiax, ypaBHCHUC d)peHensI.

5. PaccestHue BOJIH Ha TpaHUILIC; MCTOA MATPUIL IICPECHOCA

[IpoxoxkeHue U OTpakeHUe TUIOCKOM BOJIHBI Ha TpaHUIlE paszenia IByX cpen, popmynsr Openens.
MeTtoxa mMaTpuil mepeHoca Ajsi H30TPOMHBIX Cpe.

6. Crosune BOJHBI, IMIMHAPUUECKUE ITyUKH, CHEepUIeCcKrue rapMOHUKH

Cynepno3uiy IUIOCKMX BOJIH, CTOsilume BoiHbL. Hemudparupyromme mydku, becceneBbl myuku.
CkamnsipHbIe U BEKTOpHBIE c(hepruecKue rapMOHHKH.

7. BOJ'IHOBG,I[YH_II/IG CTPYKTYPBI; KIIACChl BOJTHOBOAHBIX MOJ

3aﬂaqa O BOJIHOBOAHBIX MOJax. KﬂaCCI/I(bI/IKaLII/IFI BOJIHOBOAHBIX MOJ: JIOKAJIM30BAHHBIC, YTCKAIOIIHUC,
1 aHTHU-BOJIHOBOJIHBIC MOJBbI.

8. BonmHOBOHBIE MO/IBI JTAHAPHBIX U HWIHHAPUIECKUX CUCTEM

BonHoBomHBIE MOABI TJIOCKOTO W UWJIMHAPUYECKOTO METAJUIMYECKOTrOo BOJHOBOAA. Mojsl
JUBJIEKTPUUYECKOTO CIIOS U UIUMHAPA.

9. HOBerHOCTHBIe BOJIHBI; BOJTHOBCACHHUC TOHKHM CJIOCM

BonHoBonHBIE pelieHUs Ha TpaHUIE pasaena ABYX cpeld. BoaHOBeAeHHME TOHKUM IPOBOISLIUM
cioem. Bonbl J[psikOHOBA.

10. Mojpl mepuoAnYecKUX CTPYKTYP; (GOTOHHBIE KPUCTAIIIBI



BonmHOBOAHBIE MOABI MEPUOAMYECKHX CTPYKTyp, TeopeMa bnoxa, ¢oTroHHBIE KpHCTAUIBL,
3arperieHHast 30Ha.

11. 3a/:[aqa HU3JTy4CHHA; TCH30P FpHHa CB06OILHOFO MMpOCTpAaHCTBA, U3JTYYCHUC JUIIOJIA

IlocTtanoBka 3amaunm wu3nydeHus. Haxoxkaenwe TeH30opa [pHHA OZHOPOAHOIO H30TPOITHOTO
npocrpancTBa. M3nyueHue aeKTpUYecKoro ¥ MarHuTHOTO JTUIIOJSL.

12. MynbTHIIONBHOE Pa3sIoKEHUE; N3Ty4eHHE BOIU3H IOBEPXHOCTH

PaznoxkeHne Tmons wW3nydaromied CUCTEMbl Ha cdepuyecKhe TapMOHUKH. MYyNBTHIIONBHOE
paszioxeHue Toka. M3nydenne numosns BOIM3M rpaHULIBI pa3zena IByX Cpell.

13. IHTEHCUBHOCTH H3JIy4€HHS, INIOTHOCTh COCTOSHUN
MOIIHOCTh TUTIOIBHOTO U3ITyUYEHHSI, CBSA3b C INIOTHOCTBIO COCTOSIHUH, (akTop [lapcenna.
14. 3apaua paccessHus, ypaBHeHue Jlunmmana-11IBuHrepa; Marpuna paccessHus

[TocraHoBKka 3amgaunm paccesHHs, UWHTErpasibHOe ypaBHeHue Jlunmmana-llIBuHrepa; KaHabl
paccesiHHs, MaTpUIIA PACCESTHNUS.

15. CoOcTBEHHBIC MO/IBI; HYJIH U MTOJIFOCA MaTPHILIBI PACCESTHUS

[Tousarre coOCTBEHHBIX MOJ U pE€30HAaHCOB. KommrekcHas 10CKOCTh 4qacToT, COOCTBEHHEIC YaCTOThI,
HYJIN U IMOJIKFOCa MaTpHUIlbl paCCCAHUS.

Cemecrtp: 2 (Becennuit)
16. Teopus CBSI3aHHBIX MO/

DeHOMEHOJIOTHYECKass TEOPHs CBSI3aHHBIX MOJ JUISL ONMCAHMS OTKIMKA PE30HAHCHBIX CHCTEM.
Cryyail HECKOJIBKUX MO U HECKOJIBKMX KaHAJIOB PacCesiHUs.

17. ToyeHo periaeMble 3a/1a41 PaccesTHUS

Marpuipl paccesHUsI TPaHHUIBI paszjiera, Ciosi, COOCTBEHHbIE 4HciIa U cOOCTBeHHBIE MOAbI CBsI3b
KOMIUIEKCHBIX COOCTBEHHBIX MO/ C BOJIHOBOIHOM 3a1aueii.

18. HespmuToBa ONTHKA: MTOTIOTUTEIHN U JIa3€Phl

®u3nKa CUCTEM C 3aTyXaHUEM WU YCHIICHUEM; UICAJIbHBIE MTONIOTUTENHN, KOTE€PEHTHBIE MOITIOTUTEINH;
JINHEWHAs TEOPUs JIa3€POB.

19. Ces3aHHBIE COCTOSHUS BHYTPU KOHTUHYyMa

®du3nKa CBSI3aHHBIX COCTOSHUU B KOHTUHYYME, CIIOCOOBI X BO3HUKHOBCHHUA, MOACIUPOBAHUC B
paMKax TCOPUN CBA3AHHBIX MO/.

20. BrIpoxKI€HHBIE TOUYKHU

Oco0ble TOYKM TaMWIBTOHHAHOB, MPHUMEPBl OCOOBIX TOYEK B HEIPMUTOBBIX CHCTEMaXx.
PT-cummeTpus, J1a3ep-norIOTUTENb.

21. Paccesnue KOMIIAaKTHBIM 0OBEKTOM; CEUEHUSI pacCesiHUs; paccesHue chepoit



Omnucanue paccesiHUs MO KOMIIAKTHBIM 00beKTOM. Pa3noxeHne miockoil BOJIHBI M0 chepruuecKuM
rapMoHukam. CedeHus: paccesHus, aMIUTUTyna paccesHud. Onruyeckast Teopema. 3ajiadya paccesHus
cthepoii, pe30HaHCHI cdep.

22. KIIoakuHT U CyTniep-paccesHue
[TonaBneHmne paccessHUs KOMITAKTHBIM 00BEKTOM; aHarob. Cynep-paccessHiue HAaHOYaCTUTIEH.
23. MeTton CBS3aHHBIX ITUTIOJNEH; TUQPPAKITISI HAa MacCUBax

Meton cBs3aHHBIX gaunonied. PaccedHne Ha JAByX CBSI3aHHBIX aroMax. PaccesHue cBera
MEePUOANYECKUM MAaCCHBOM, TU(PPAKIINOHHbBIE MOPSIKU, TU(PPAKIIMOHHBIE CHHTYISPHOCTH.

24. Tonspu3zanus cBeta; Marpuist [xoHca

[Tonspusanust 31€KTPOMAarHUTHOTO MO, O3JUIMIC nonspu3auuy, napamerpbl Crokca, cdepa
[lyankape. Marpunsl /[xoHca.

25. CnuH 1 opOUTaNbHBI MOMEHT; KUPaJbHOCTh CBETA

VYIiioBoii MOMEHT cBeTa, pasJieliecHue Ha CIMHOBBIA M OpOMTANbHBIA MOMEHT. CIUH-OpOHUTaNIbHAS
cBsi3b. IlMOTHOCTH KHpaNbHOCTH, omeparop KupaibHOCTH. JlyanbHble CTPYKTYphl. CBsi3b
KUPAJIbHOCTH CO CIIUHOM.

26. Konsepcus monspu3aniyii; kiaccuukanus noiasipu3aliioHHbIX 3(hdeKToB

[Tonspusaunonusle 3GQEKTHl TPH B3aUMOAEHCTBUU CBETa C IUIAHAPHBIMU TEPHOJMYECKUMHU
cTpykrypamu. Knaccudukauys nepuoguueckux CTpyKTyp Mo CHMMETPHUSM.

27. Knaccudukanust MarHuTO-3JEKTPUIECKUX CPEM; IPOCThIe KUPaJIbHbIC CPEabl

Knaccudukanuss maraurto-snextpudeckux cpen. Ciydaid OH-H30TPONHON KUPaJbHOM Cpempbl,
BpallleHHUe MOJISIPU3ALUU U KPYTOBOM JUXPOU3M.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

KoMIuIeKT 35eKTpOHHBIX MTPe3eHTaln/ClIaliIoB; ayAUTOPHS, OCHAIIICHHAS TPE3CHTAIIMOHHON TeXHUKON
(mpoexTop, 3KpaH, KOMITBIOTEP/HOYTOYK); TP HEOOXOAUMOCTH CIIEHUAIbHBIE TEXHUYECKHE CPEICTBA
T 00yJaromuxcst HBanuaoB u aui ¢ OB3.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. Teopernueckas pusuka [Texcr] : B 10 1. T. 2 : Teopus nons : yue6. mocobue ais By3os / JI. J1.
Jlannay, E. M. Jludummun ; mox. pen. JI. IT. TIuraesckoro .— 8- uzn., crepeoturt. — M. : Ou3mMamiur,
2001, 2003, 2006, 2012, 2014 .— 536 c.
2. Ocuoel Hanoontuku [ Texct] / JI. HoBotHsrii, b. Xexr ; mep. ¢ anmnt. A. A. Konosko, O. A. lllyToBoit
; mox pen. B. B. Camapresa - M.®@uzmarnut,2009, 2011
Literature fund of the basic departament:
1. Jackson, John David. "Classical electrodynamics." (1999): 841-842.

JomnonHurenbpHas auTeparypa

Literature fund of the basic departament:
1. Molding the flow of light / Joannopoulos, J. D., Johnson, S. G., Winn, J. N., & Meade, R. D.
Princeton Univ Press, Princeton, NJ (2008).



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

http://www.nanophotonics.es/widgets2.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

I[Tpu moAroTOBKE M MPOBEACHHUH JICKIIMOHHBIX 3aHSATHUI UCIIONb3YETCS CETh HHTEPHET.
Kpome Toro, ucnoneiyercs Libre Office, a Takke rpaduyeckuii maker Ink Scape.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollud IUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IMOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT MJOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENILHOW Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOH JINTEPaTyphl;

— TpopaboTKy Yy4eOHOro Marepwana, MOATOTOBKY OTBETOB Ha BOIMPOCHI, MPEIHA3HAUYCHHBIX JUISI
CaMOCTOSITEILHOTO U3YUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATHUSX;

— MOJITOTOBKY K BBIMOJIHEHUIO 33aJJaHUN TPOMEKYTOUYHOM aTTeCTallUHU.

[Tokazarenem BiIaJicHUs MaTepUaIoOM CITY>)KAT YyMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI IO TeMaM
JUCIUTLIAHEL

BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpwm
3aTPYJHCHUH WM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpamiarbcs 3a KOHCYIbTAIUAMH K
MPEIoIaBaTelio.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUN CTYJEHTOB B BHUJE PEILICHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QU3NKU U TEXHOJIOTHH HAHOCTPYKTYP

Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: J.T'. bapanos, kang. ¢us.-mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBUi

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpoeCCHOHANBFHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4YHbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPHUMEHSTh NpU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CnocobeHn aHanmu3upoBarh 3ajady, [JIAHHPOBATbH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.3 Brnazeer aHaIUTUYECKUMUA U BBIYUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
TpaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeICHUN

OIIK-4 Crioco6eH ycrenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX TPOTrPAMMHBIX ITPOITYKTOB

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAIHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajade W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiuio

[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSITENIbHO MJIM B COCTaBE€ HAay4yHOIO
KOJIJIEKTHBA

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIbHBIM
o0opynoBaHueM (MprubOpamMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare n3yueHus AucuuIuInHbl « TeopeTnueckas HAHO(OTOHUKA» 00YUAIONIHIACS TOIKEH:




3HATb:

- OCHOBBI MaTEeMaTH4ECKOro armapara OMUCAHUs 3IEKTPOMAarHUTHOTO moiis (ypaBHeHHs MakcBesuia,
BOJIHOBOE ypaBHEHUE, TeH30p [ puHa, Teopema [loitHTHHTa, MaTpHIla paccesHus)

- OCHOBHBIE NTOIXObI K ONMMCAHUIO PACTIPOCTPAHEHHUS U PACCESIHUS ONITUYECKOTO N3ITYUYCHUS

- PaznnuHble Ki1acchl JTIOKaIM30BaHHBIX PEILIEHUH (BOJHOBOIHBIE MOJbI, YTEKAIOIUE MO/bI, PE30HAHCHI,
CBSI3aHHBIC COCTOSIHMSL BHYTPH KOHTHHYYMa) M KIJIAcChl PE30HAHCHBIX ONTHYECKUX 3((HEeKToB,
HaOJII0IaeMbIX B PE30HAHCHBIX HAHOCTYPKTYpax

yMeThb:

- OTBICKMBATh 3aKOHBI AUCTIEPCUN ONTUYECKUX MOJ] OMHOPOIHBIX CPEl U BOTHOBOAHBIX CTPYKTYP

- PaccunThiBaTh MOJIST MPOCTEHIIIMX M3TYYArONIMX CUCTEM B OTHOPOIHOM cpere

- PaccuuThiBaTh COOCTBEHHBIE MOJBI M COOCTBEHHBIE YaCTOThl HAHOCTPYKTYp 0a30BOTrO THIMa (CJIOH,
UWIAHAPHL, chepbl)

- MozaenupoBars paccesiHue CBeTa MPOU3BOJILHOW PE30HAHCHOH HAHOCTPYKTYPO# Ha 6a30BOM ypOBHE

BJA1€Th:

- O0mMMHU MeTOaMHt pEIIeHHs 3a/1ad PacIpOCTPAHESHUS U3ITYYEHHs dJICKTPOMATrHUTHBIX BOJH (ITOUCK
CIIEKTPa BOJTHOBOJIHBIX MOJI, BBIYHUCIICHHE U3ITyUCHHS);

- MerogamMn TIOMCKAa COOCTBEHHBIX OINTHYECKMX MOJ W COOCTBEHHBIX YacTOT pPE30HAHCHBIX
HAHOCTPYKTYD

- AHQJINTHYECKMMH METOJaMH OIMCAHMSl PACCESIHUS ONTHYECKOTO H3IYYeHUs Ha 000OIIEHHBIX
PE30HAHCHBIX CTPYKTYpax

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

He npenycmorpeno.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[IpuBenens! B npuiiokeHHOM (paiiie.

Kputepun onennBanus

Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PELIEHUM.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka oOmIMYHO 8 Oa/IOB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHSATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHHA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomio 6 0aIoB - BEICTABISETCS CTYACHTY, €CIH OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha IIPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.

Ouenka Xopo1o 5 6aioB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHTh NOJIyYEHHbIE 3HaHHUS Ha NMPAKTHKE, HO JOIYCKAeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka ynOBIETBOPUTENbHO 4 Oajula - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBIA XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHs JOrMYECKON M0CIe0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3lienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



OueHka ylOBJIETBOPUTENBHO 3 Oajula - BBICTABISETCS CTYICHTY, IOKa3aBIIEMYy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBATEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ci1abo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMH IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajlia - BHICTABISICTCS CTY/ICHTY, KOTOPBIH HE 3HAeT OOJIBbIIEH YacTH
OCHOBHOTO COJep)XaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aim - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiie omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

OnenuBanue 3HaHUH POUCXOMUT B Gopme nuddepeHupoBaHHoro 3aueTa (9-if cemecTp) U dK3aMeHa
(10-i1 cemectp). JluddepennupoBaHHbIl 3aueT W 3K3aMeH NPOBOAATCA Mo Owmieram. Hwukakue
BCIIOMOTATeNbHbIE CPEJICTBA HE JomyckatoTcs. CTyaeHT MpenCcTaBseT CBOE pelleHHe MOCTaBICHHOMN
3aJa4ydl M OTBET Ha BOINPOC OWJIeTa SK3aMEHATopy. 3aTeM SK3aMEHATOp 3aJaeT CTYICHTY HECKOJBKO
BOIIPOCOB, KOTOPHIE PABHOMEPHO OXBATHIBAIOT COJlepKaHue Kypca. MToroBast olieHKa BBICTABIISETCA HA
OCHOBE Ka4eCTBa OTBETOB U MPOJEMOHCTPUPOBAHHOTO YPOBHS IIOHUMAaHUSI.



10.DoHA O1LIEHOYHBIX CPEICTB

Hepeuenb KOHmMPOJIbHbLX 60NPOCOB 6 9-om cemecmpe:.

RBOoo~NoGOR~WNE

0.
1.
12.
13.

MarepuanbHble COOTHOLIEHHS B AIEKTPOANHAMUKE, MOAEIN MaTepUATIbHBIX COOTHOLIIEHHH.

Teopema IloliHTHHTra, TOTOK SHEPTUH, MOIIHOCTb AUCCUIIALINY.

OOpaieHne BpeMeHH ¥ CKeHINHT-HHBAPHAHTHOCTD B 3JIEKTPOJHHAMUKE.

CriekTp MIOCKUX BOJH B U30TPOIHOMN CpeJie, 9BaHECIICHTHbIE BOJIHBL. M30uacToTa.

PaccestHne TII0CKOH BOJIHBI TpaHHIIEH pasjiena ABYX cpexn, hopmyisl Openernst

Hemudparupyromue myuxu; beccenensl mydxu.

BonHoBenymye cTpyKTyphl; KIacCU(pUKaIKs BOTHOBOAHBIX MOJI; CBETOBOI KOHYC.

CreKTp BOJTHOBOJHBIX MOJ AUAIEKTPUUECKOTO CIIOS

CreKTp MOBEPXHOCTHBIX BOJH Ha TPaHMIIE Pa3fiena MeTall-IU3IEeKTPHUK.

DoToHHBIE KpUCTAILIBL. 30HHASI CTPYKTYpa OJJHOMEPHOTO (POTOHHOTO KPHUCTANIA, 3alpelieHHas 30Ha.
MHTEHCUBHOCTD IUIONBHOIO U3IIy4EHUs, CBSA3b C INIOTHOCTBIO cocTrosiHuil. dakrop [lapcerna.
IlocranoBka 3aauu paccesiHUs, MHTErpanbHOe ypaBHeHue Jlunnmana-I1IBuHrepa, MaTpuia paccessHus.
CoOCTBeHHBIE MOJIBI I COOCTBEHHBIE YacTOTHL. CBOICTBAa MaTPHIIBI pacCesTHUSI Ha COOCTBEHHBIX 4acTOTaX.

Tpumepvr konmpobHbIX 3a0anuil 8 9-om cemecmpe:

1.

Berunciute Bektop [loiiHTrHra Y-nonspusoBanHoi TE 9BaHECHEHTHON BOJHBI pacnpocTpansomnieiics Baoab X E(r) =
EyelkxXe K2z [lokaxure, 4TO Z-KOMIOHEHTA [TOTOKA SHEPTUHU B TaKOi BOIHE paBHa 0.

PaccMOTpHTEe NHMHEHHYIO KOMOMHAIMIO JIBYX 3BaHECLEHTHBIX BOJH PAacHpPOCTPAHSIONINXCSA BIOJIb X C OJMHAKOBBIM
BomHOBBIM umcioMm: E;(r) = E9eikx¥e 2 E,(r) = EelPyeikx¥et 2z E(r) = E;(r) + E,(r). Bsluncmure z-
KOMITOHEHTY Bektopa [ToiiHTHHra Kak QyHKIMI0 OTHOCHTEIBbHOM (hasbl ¢. UTO NaHHBII pe3ysibTaT TOBOPHUT O MEPEHOCE
SHEPTUM SBAHECIICHTHBIMU BOJIHAMU?

PaccMoTpHTe pacrpocTpaHeHHe IIOCKHX BOJIH B H30TPOIMHOM Cpefie, OMUChiBaeMOoi JIOPEHIIEBCKOM UAICKTPHIECKON

2
w o o
NPOHUIIAEMOCTEIO £(W) = &, + z — IMoctpoiite criekTp pemieHunit mwiockux BoyH k = k (®). UTo mpoucxomur ¢

JIEHCTBUTEIEHON 1 MHIMOW 4acThIO BOTHOBOT'O BEKTOpPa BOIM3M pe30HAHCA CPeIbl?

UncneHHO HalauTe pelleHHe TOW jke MNpoOieMbl, HO B KOMIUIEKCHOH 4YaCTOTHOH IUIOCKOCTH, IIperoaras
neiictButenbHoe k. [Ipoananm3upyiiTe MOMYyYeHHBI CIEKTP KOMIUICKCHBIX ®-pemeHuid o(k). Uro mpomcxomur co
CIIEKTPOM BOJIM3H PE30HAHCA CPEIbl?

PaccmoTpuTe oTpaxxeHHe IUIOCKON JIMHEIHO MOJISPU30BAHHON BOJHBI, MAJAMOIIEH U3 BO3AyXa Ha MeTall 0e3 MmoTephb

2
o Wp1
OIMCHIBAEMBIH MpoHHIIaeMocThio Jpyme (¢ = 1 —w—z;), C JNIEKTPUYECKHM IOJEM, MOIAPU30BAHHBIM MO YIJIOM ¢

OTHOCHTETIPHO IUIOCKOCTH MajaeHHA. HaiimuTe cocTosiHWE MOJSIpU3alUdd OTPaKeHHOW BONHBI. COBET: pas3lIoKUTE
MaJA0IIYI0 BOJIHY Ha S- U P-TIOJISIPU30BAaHHBIE KOMIIOHEHTHI U PACCUMUTANTE KAXKJ0€ OTPAKEHHE KAXKJI0W KOMITOHEHTHI
OTIEIBHO.

I/ICHOHL3yH Pas3IOKECHUE Bbioxa CTAllMOHAPHOI'O PCIICHUA BOJIHOBOI'O YPABHCHUS B Z[ByMepHOﬁ HepHOI[H‘IeCKOﬁ CUCTEME

2nc

¢ nepuonamu A = (Ly, Ly), MOKaxuTe, 9TO /IS 9ACTOT BhILIE W= CUCTEeMa He MOJCPKUBACT HACTOSIINX

max{Lx,Ly}
BOJIHOBOJJHBIX JIOKAJIM30BAHHBIX peL[IeHPIfI,

1 pr
ameg |r|3’

BBIYUCIIUTE I10JIE, CO3AaBA€MOE€ TaKUM NUIIOJIEM, U UHTCHCUBHOCTDb U3JTYYCHHUA KBA3U-CTATUYECKOTO AUIT0JIA, UCTIOJIb3YsI

HCHOJIBCSY}I BBIPAXKCHUE [JIA KBa3HU-CTATUYECKOI'O IMOTCHIMAJIa TOYCYHOTO DJJIEKTPUUYCCKOIO IOUIIOJIA d) =

BBIP@KEHME JUIS UIOTHOCTH cocTostui Im[p* « E,q4(0)].

Iepeuenv konmpoawvuvix sonpocos 8 10-om cemecmpe:

Boo~NogrwNE

0.

TlocTpoenne Teoprun CBA3aHHBIX MOJ JUISl OZHOMOIOBOTO PE30HATOPA C OTHUM ITOPTOM.

Pe3oHaHCH! JUANIEKTPUIECKOTO CIIOS.

INornotutenu u nasepsl. OnucaHue NOIJIOTUTENS C TOMOIBIO TEOPUU CBA3AHHBIX MOJ, PEXKUM KPUTHUECKOH CBA3H.
CBs3aHHbBIE COCTOSHUS BHYTPU KOHTHHYYMa.

BBIpokIeHHBIE TOUKHU B CIIEKTPE HE3PMUTOBBIX cucteM. [Ipumep cTpyKTyp € BHIPOKAECHHBIMUA TOUKAMH.

PaccesiH1e MI0CKOH BOJIHBI KOMIIAKTHBIM 00BbeKTOM. CeueHUs paccesHUs.

Knoaxusr u cymeppaccesHie KOMIIAKTHBIM 0OBEKTOM.

Merto/ CBSI3aHHBIX TUIOJEH.

KupansHOCTb CBeTa, CBSI3b CO CIHHOM.

KonBepcus monsipusaruy npy B3anMOISHCTBHH CBETA C INTAHAPHBIMH EPHOIUIECKIMH CTpYKTypamu. KoHKpeTHbIe
IPUMEPHI 3JIEMEHTapHBIX SYeeK, MOMNAAI0NUINX B Pa3HbIE KJIACCHl CHMMETPUH.

Tpumepvr konmpoavuwix 3a0anuil 8 10-om cemecmpe:

1.

[ToctpoiiTe QopManbHyl0 MaTpUIly paccesHusl UIsl CJIOsS BakKyyMa TONIIMHOW L B 0asuce IUIOCKMX BOJH
pacIpoCTpaHsIOIMIKUXCA 110 HOpMall K 3TOMY «CJIOI0 Bakyyma». Haiinure coOcTBeHHBIE uucia JaHHOW MaTpPHUIIbI
paccesiHus.

PaccmoTpuTe 06001IEHHYIO OZJHOMO/IOBYIO PE30HAHCHYIO ONTHYECKYIO CHCTEMY, CBSI3aHHYIO C €JMHCTBEHHBIM KaHAIOM
paccesiHus, ¥ IOCTPOiTe (hazy (apryMeHT) KOMILUIEKCHOTO K03((QUIMEHTa pacCessHUS B KOMIUIEKCHOM TUIOCKOCTH YacTOT.
B kakux o6raactsix rpaduka BUAHEI (a3oBbie rpaaueHTsl? Kakie Touky 00naiaroT TOMOJOTHUECKUM 3apsiaoM?



PaccmoTpuTe 0THOMOIOBYIO PE30HAHCHYIO CTPYKTYpYy € Auccunanued y  (n-rad), CHMMETPHYHO CBSI3aHHOH C IBYMS
KaHaJIaMH paccesHus (MOISIMPYIONIYIO, HAIIPHMEp, TUIEKTPHUECCKUH CII0H B CHMMETPHIHOM OKpYkeHnH). Mcnons3ys
TEOPHIO CBSI3aHHBIX MOJI VIS 3TOH CTPYKTYPBI, paccuuTaiTe KO3 (GUIMEHT NOTIOMIEHNS P BO30YKICHUH CHCTEMBI U3
onxHoro KaHana. Haiinmure ycioBue MakCHManbHOTO HorjiomeHus. KakoBo 3HaueHHEe ATOH MaKCHMAaNbHOI CKOPOCTH
TOTJIOIEHUS ?

Teneps pazpermmTe Bo30YXICHNE CHCTEMBI U3 MPEABIAYIIETO YIIPAXXHEHHS ITOCPEACTBOM O0OMX KaHAJIOB PacCEsHUS.
KakoB TpH 3TOM MaKCHMAITBHO BO3MOJKHEIH ypoBeHb mornomenus? Kakoit BekTop mamaromero moxns s¢ peamisyer 310
MaKCHMaJIbHOE MOTJIoLIeHne?

PaccMoTpuTe KOMITAaKTHYIO PE30HAHCHYIO JBYXMOJOBYIO CHCTEMY 0€3 IOTeph C COOCTBEHHBIMH MOJAMH W, — iY; U
W, — iy, TIE Y; - CKOPOCTH 9YHCTO pafualoHHOro pacmana. IlpenmonoxunTe, 9To0 00€ MOABI MPEHMYIIECTBEHHO
CBA3aHBl C OJHUM M TEM K€ KaHAJIOM paccesHHs (HEKOTOpas MyJbTHIIONbHAs TapMOHMKa). VICIONB3ys TEOpHIO
CBSI3aHHBIX MOJ IUISI KOMITAKTHOTO PacceWBaTeNs, PacCUMTalTe CCUeHHE pacCesHHUs 00BbeKTa M IPOJEMOHCTPHPYHTE
a¢dekr HeBuaumoctu. Coxpansiercs u 3GPEKT Mpu HATHYUK TUCCHITALUH B 00beKTe?

IIpumeps! 3x3amMeHaIMOHHBIX Om1eToB B 10-0M cemecTpe:

Buner 1.
1.
2.

Buner 2.
1.
2.

TlocTpoenune Teopun CBA3aHHBIX MOJ JUIS OAHOMOOBOTO PE30HATOPA C OIHUM TTOPTOM.

PaccmoTpuTe 0MHOMOMOBYIO PE30HAHCHYIO CTPYKTYpY € AUCCHNanuer y_ (n-rad), CAMMETPHUYHO CBSI3aHHOH C ABYMS
KaHaJlaMU paccestHUs (MOJEIMPYIOLLYI0, HallpUMeEp, AUICKTPUUECKHIA CI0l B CHMMETpUYHOM OKpYyKeHun). Mcnonb3ys
TEOPUIO CBSI3aHHBIX MOJ JUISL 3TOH CTPYKTYpHI, pacCUUTaiTe KO3 (GUIHEHT MOTJIOMIEHHS IPU BO30YKICHUH CUCTEMBI 13
0o/IHOTO KaHaia. Haliaure ycnoBue MakcUMalbHOTO morjiouieHus. KakoBo 3HaueHue 3TON MaKCHUMaJbHON CKOPOCTH
HOIJIOLIEHUs ?

Pe3oHaHCH! JUANIEKTPUIECKOTO CIIOS.

Iloctpoiite QopmanpHyl0 MaTpuIly paccesHHA I CI0sS BakyyMa TONIIWHONH L B 0a3uce IUIOCKUX BOJH
PacIpOCTPAHSIONIMXCS [0 HOPMAalIH K 3TOMY «CIOI0 Bakyymay. HalinnTe coOCTBeHHBIC UMCIIa JAHHOW MaTPHII
paccesHHs.



