MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.03.04 DiieKTPOHUKA H HAHOJIEKTPOHUKA
HaumeHnoBanune o6pa3oBaTejibHOI mporpaMMel: JlazepHas 1 onTHYecKasi H3MePUTeIbHAS 3JIEKTPOHUKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajJaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
OUBNYECKASA OIITUKA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

4 cemectp - 6;

Yacos (Bcero) no yueoHomy
IJIAHY:

216 yacoB

Jexknun

4 cemectp - 48 yaca;

HpaKTuquKne 3aHATHA

4 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

4 cemecTp - 16 yacos;

KoncyabTanum

4 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

4 cemectp - 117,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
KontpoabsHas padora
Juckyccusi

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

4 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu MapwwH B.A.

[IpenomaBaTelib WpeHTudkaTop R683b30a4-ParshinvA-d4b11303 B.A. ITapmun

(OIKHOCTR) (moamuck) (pacummgpoBka

TIO/AITUCH)
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%IKOBOI[HTeHL o Ceeaenun o Bnagensue L3N M3K H M
00pa30BaTCIIbHON Bregeney, CKOPHSKOBa H.M. B
HpOFpaMMBI VaeHTuduraTop R984920bc-SkorniakovaNM-67f74b CKOpHHKOBa
(OJIKHOCTB, YUeHas CTETICHb, YUCHOE (mozucs) (pacuupoBKa IOIIUCH)
3BaHKE)

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

3 o o Ceegenun o Bnagensue L3N M3K H M

ABCIYIOIIMH BBIITY CKarOIICH L i Brageney CKOpHsAKOBa H.M. R

Ka(bellpbl * Mal + WaeHTudHKaTop R984920bc-SkorniakovaNM-67f74b CKOpH}{KOBa
(IOJKHOCTB, yYEHAs! CTETICHb, YYEHOE (moamuck)

3BaHKE)

(pacupoBKa MOAKCH)



1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leab ocBOeHHS] TMCHUILIMHBI. YTIIyOJeHHOE M3y4YeHHE (PU3NYECKUX MPUHIUIIOB BOJHOBOU
ONTUKA W TPUMEHEHHWE YCBOCHHOIO0 MaTepuaja K YIPOIICHHBIM MOJEISAM aKTyaldbHBIX MPUKIATHBIX
3a]1a4 COBPEMEHHOI MPOMBIIIIEHHOCTH.

33[[3‘11/1 AUCHHUIIIMHBI

- HSyLICHI/Ie BOJIHOBOM TCOPHHU SJICKTPOMArHUTHOI'O U3JTYUYCHUS, a TAKXKE 3aKOHOB €T0
BBaHMOHCﬁCTBHﬂ C BCHICCTBOM U PACHIPOCTPAHCHHA B OIITUYCCKHU ITPO3PAYHBIX AUIJICKTPUICCKUX

cpenax.;

- [IpuoOpeTenne HaBBIKOB CAMOCTOATEIBHOTO MOMCKa HH(POPMAIINH, a TAKXKE €€ HUCIOIb30BaHHS

JIIA Hauboee paloOHaJIbHOI'0 pEIICHUA IMOCTaBJICHHOU 3aJa4du..

dopmupyembie y 00ydaronierocsi KOMNneTeHIMH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

ITK-1 Crocoben
OCYIIECTBIISATH TEXHUYECKOE
yIpaBJICHUE Pa3padOTKOM
MIPOCKTOB
KBaHTOBOOIITHYECKUX
CUCTEM ]ISl pEIICHHS 3a/1a4
JIMarHOCTHKHU, HABUTAIlUH,
CBSI3M U KOHTPOJISI
KOCMHYECKOTO
IPOCTPAHCTBA

N /1-3nk-1 [IpoBenenune
TEXHHUYECKUX PACUCTOB,
(bYHKIMOHATBHAILHBIN aHAIN3
MIPOEKTa KBAHTOBOOIITUICCKUX
CHUCTEM ]IS pEIICHHS 3a/1a4
IMArHOCTHKH, HAaBUTAINH,
CBSI3H M KOHTPOJIS
KOCMHUYECKOT0 MTPOCTPAHCTBA

3HATh:

- OCHOBHBIC MAaTCMAaTHNYCCKHUEC MOJCIIN,
OIIUCBIBAIOIIINEC CBOfICTBa OIITHUYECCKOTI'O
H3JTyUCHUS, UCIIOJIb3YEMOI'O B 3JICMCHTAX
BHCKTpOHI/IKI/I nu HaHOBJICKTpOHI/IKI/I,
KBAaHTOBOU QJICKTPOHHUKH U (1)OTOHI/IKI/I
(KM-1 1 KM-2).

YMETh:

- IPOBOJIUTh TEXHUYECKHE PacUECThI,
(GyHKIIMOHAJIbHAJIBHBIN aHAJIN3 IPOEKTa
KBAaHTOBO-ONTHYECKHUX CHCTEM JIJIS
pemiCHusd 3a4a4 JUAarnoCTUKU, HaBUT'alluu,
CBSI3U M KOHTPOJISI KOCMUYECKOTO
npoctpancTsa (KM-3).

[IK-1 Cniocoben
OCYILIECTBIISATh TEXHUUECKOE
ynpaBiieHHe pa3paboTKon
IPOEKTOB
KBAaHTOBOOIITUYECKHUX
CHCTEM JIJIsl pelieHus 3a/1a4
JUAarHOCTUKH, HaBUT'alluH,
CBSI3U ¥ KOHTPOJIS
KOCMHYECKOTO
IPOCTPaHCTBA

N J1-6nk-1 Pa3paboTka
TEXHUUYECKUX 3aJaHHii Ha
pa3paboTKy KBAaHTOBO-
ONTHUYECKUX CUCTEM B IIEJIOM U
HUX COCTaBHBIX YacTeH,
ACKU3HBIX U TEXHUYECKUX
MIPOEKTOB

YMETh:

- (hopmynHMpoBaTh TEXHUYECKHE 3a/1aHUS
Ha pa3pabOoTKy KBAaHTOBO-ONTHYECKHUX
CHCTEM B LIEJIOM M UX COCTaBHBIX YacCTeH,
ACKU3HBIX U TEXHUYeCcKuX MpoekToB (KM-
5).

[TK-2 Cnocoben cTpouTh
npocTeime GU3nIecKue u
MaTeMaTHYECKUE MOJICITH
npubOpoB, CXeM, YCTPOHCTB
Y YCTAHOBOK SJICKTPOHUKHU
Y HAaHODJIEKTPOHUKHU
Pa3IHYHOTO
(GYHKLIMOHATIBHOTO
Ha3HAYCHUS, a TAKKE
WCIIOJIb30BATh CTaHJAPTHHIC

NJI-1nk-2 3HaeT 6a30BbIC
CTPYKTYPBI M XapaKTEPUCTHKU
AKTUBHBIX U IMTACCUBHBIX
KOMITOHEHTOB 3JICKTPOHHBIX
cxeM

3HATh:

- METOJMKH pacyeTa XapaKTepUCTUK
U3JIy4ECHUS TIPU €0 B3aUMOJEHCTBUH C
BEIIECTBOM U ONTUYECKUMH MPpUdopamMu
JJIEKTPOHMUKHU U HAHODJIEKTPOHUKH,
KBaHTOBOM 3JIEKTPOHUKU U (OTOHUKHU

(KM-4).




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

IIPpOrpaMMHEBIC CPEACTBA UX
KOMITBIOTCPHOI'O
MOACIIUPOBAHUA

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciumimHa OTHOCHTCS K OCHOBHOHM MpodecCHOHANBHON 00pa3oBarenbHOU mporpamme JlazepHas
W OINTHYECKas u3MepuTenbHas anekTtponuka (manee — OIIOII), nanpaBnenus moarotoBku 11.03.04
DNEKTPOHUKA U HAHOYJICKTPOHUKA, YPOBEHb 00pa30BaHus: BhICIIee 00pa3oBaHue - OaKalaBpUarT.

TpeGoBanust K BXOAHBIM 3HAHUSIM U YMEHUSIM:

- 3HaTh AU HepeHIaTFHOE M HHTETPaIbHOE HCYUCIICHIE, OCHOBHBIE TEOPEMbI IMHEHHOM anreopsl,
TEOpHIo MoJiel Ha 0a30BOM YpOBHE

- 3HaTh OCHOBHBIE 3aKOHBI T€OMETPUYECKON M (PH3UUECKOM ONITUKU B paMKax 00IIero Kypca pU3uKu

- YMETb OMPEIENITh, KAKUE 3aKOHBI ONTUKH 00YCIOBIUBAIOT SBICHUS MM MPOIECCH B yCTPOUCTBAX
pa3MyHON (PU3UIECKON PUPOIBI, M BHIIOIHATH IPUMEHUTEIFHO K HUM MTPOCTHIE TEXHUYECKHE PACUETHI

- YMETh MPUMEHSATH OCHOBHBIC (hM3MUECKHE SBIICHUS, 3aKOHBI ONITUKHU U UX MaTeMaTH4eCKOe
OIMCAaHUE K PEIICHUIO 33]1a4

Pe3ynbpTarhl 00y4eHus, MoJydeHHbIE P OCBOCHUH JUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNINHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e <
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8 s O | Jlex | JIab | IIp — - VKK | TK 1A ceMecT aTTecTaluu
M pe /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 DJIeKTpOMarHuTHas 50 4 16 6 6 - - - - - 22 - Ilo0zomoeKka K meKyuiemy KOHmpoio:
TCOopus M3Ny4CHUA IloBTOpEHHE JIEKIIMOHHOIO U CEMUHAPCKOTO
1.1 | VYpaBHeHus Makcpenna 10 4 1 2 - - - - - 3 - MaTrepuana 1o pazjaeny "DJIeKTpoMarHuTHas
B nudhepeHInanbHON Teopus U3mydeHus."
U UHTETpaIbHOMI Ilodzomoeka K nadbopamopnoit padome: Jlns
¢dopwme. BBITIOJTHEHUS 33/1aHUH 110 JJaOOpaTopHOi padoTte
1.2 Knaccuueckas ¢usuxa 10 4 1 - - - - - - 5 - HE00XO0JMMO IIPeIBAPUTENILHO U3YUUTh TEMY U
W3ITyUYeHHUS 3a71a4M BBITIOJHEHHMS JJaOOpaTOpHOIl paboTHI.
13 IIpocTeiimue 12 2 2 2 - - - - - 6 - Ilodzomoexa domawinezo 3adanus:
MaTeMaTHYEeCKHe IToaroroBka goMaIHeTo 3a1aHKS HAIIPaBIeHa
MOJIETIH M3JTyYEeHUS KaK Ha 0TPabOTKY YMEHUI pelIeH s
pe3yNbTaT peleHHs npodeccnoHaNBHBIX 33/1a4. JlomanHee 3a1aHne
ypaBHEHUH MakcBeia BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
U BOJIHOBOTO "DNeKTpOMarHuTHas TEOPHsI N3ydeHus"
ypaBHEHHUsI Mmarepuainy. [IpoBepka 1oMalHero 3a1aHus
['enbMronpa MPOBOJIUTCS TI0 MPE/CTABICHHBIM THChbMEHHBIM
14 Ionspuzarus 18 6 2 2 - - - - - 8 - pabotam. [Tocne BrImOTHEHUS TabopaTOPHOI
AJIEKTPOMArHUTHOTO paboTBl HEOOXOIMMO MIPOBECTH
W3ITy9eHUS COOTBETCTBYIOIIYIO 00pabOTKY pe3ysIbTaToB

HU3MEpEeHUil.

Camocmoamensvroe usyuenue
meopemuueckozo mamepuana: VIsydenue
JIEKIIMOHHOTO U M3YYEHHE JIOTIOJHUTEIHLHOTO
MaTepHaia 1o pasgeny "DIeKTpOMarHuTHas
TEOpHs N3TydeHHS".

H3yuenue mamepuanos 1umepanmypHsix
UCIOYHUKOG:

[1], 4-14




[2], 18-38, 114-134
[3], 4-13, 102-108

2 BouHOBBIE SIBNICHUS B 50 12 8 24 Ilo0z0mogKa K meKyuiemy KOHmpoiio:
OIITHKE [ToBTOpEHME JIEKIIMOHHOTO ¥ CEMUHAPCKOTO
2.1 KorepentHocTth 12 4 - 6 Marepuana 1o paszeny "BoIHOBEIE sSBIEHUS B
AIEKTPOMArHUTHBIX onrtuke".
BOJIH. Iloozomoeka Kk 1adopamopnoii papome: J1ns
2.2 Wnrepdepennns 19 4 4 9 BBIIOJIHEHHS 3aJjaHuii 110 1abopaTopHoil pabote
AIEKTPOMArHUTHBIX HEOOXOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
BOJIH. 3a[a9 BBHITIOJTHEHUS 1TaO0paTOPHOI paboTHI.
2.3 Hudpakust 19 4 4 9 Ilooz0mogka domauinezo 3adanun:
AIEKTPOMArHUTHBIX [MoaroroBka goMalHero 3aiaHus HaIlpaBiIeHa
BOJIH Ha OTPabOTKY YMEHUIl peleH s
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
"BonHOBEIE SIBJIEHUS B ONITHKE" MaTepuany.
[IpoBepka goMaIIHeTo 3aJaHus IPOBOIUTCS IO
MIPeCTaBICHHBIM MTUCHBMEHHBIM pa0oTaM.
[ocne BeIONTHEHMS Ta00PAaTOPHOH PabOTHI
HEO0XOIUMO TIPOBECTH COOTBETCTBYIOMIYIO
00paboTKy pe3yIbTaTOB H3MEPCHHUH.
CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: I1oBTOpeHne
JICKITMOHHOI'O U U3YYCHHUE TOTTOJIHUTEIILHOTO
Marepuana 1o paszaeny "BoJHOBbIE SBICHUS B
ontuke".
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[1], 38-50
[2], 40-112
[3], 14-18, 48-75
3 Ousnka 64 16 14 30 Ilodz0mogKa K meKyuiemy KOHmpoio:
B3aUMO/ICHCTBUS [ToBTOpEHME JIEKIIMOHHOTO ¥ CEMUHAPCKOTO
U3IIyYEHUs C MaTepuana 1o paszaeny "dusuka
BEIIIECTBOM B3aMMO/IEHCTBUS M3ITYICHHUSI C BEIIECTBOM" .
3.1 Onruyeckue SBJICHUS 14 4 2 7 Iloozomoeka K rabopamopnoii pavome: J1nst

Ha TpaHule pa3zerna
JIBYX M30TPOIHBIX

JUDJICKTPUICCKUX CPEA.

BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HEO0XOIMMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3a]a4¥ BBITIOJTHEHNUS 1ab0paTOpHOH paboTHI.

6




3.2

Pacnpocrpanenue
U3JIy4EHUs B Cpele

17

3.3

Onruka aHU30TPOITHBIX
cpen

33

15

Iloozomoska domauinezo 3a0anus;:
IMoaroToBka AOMAITHETO 3aJaHKs HATPaBJICHA
Ha OTPabOTKy YMEHUI pelicHus
npogeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
BBITACTCS CTYICHTAM I10 H3YYEHHOMY B pa3Jieie
"®u3nKa B3aNMOIECHCTBHS U3IYICHHUS C
BemecTBoM" Matepuairy. [IpoBepka gomamrHero
3aaHus IPOBOIUTCS TI0 TIPEICTaBICHHBIM
MUCBMEHHBIM paboTam. [locie BEITOTHEHHS
1a00paTOPHO# pabOTHI HECOOXOAUMO MPOBECTU
COOTBETCTBYIOIIYI0 00pabOTKY pe3yIbTaToOB
HU3MEpeHuil.

Camocmoamebnoe usyuenue
meopemuueckozo mamepuana: VIzyuenue
JICKOHUOHHOI'O U I/I3y‘-IeHI/Ie JOIIOJIHUTCIIBHOTI'O
Marepuaia 1o paszaeny "dusmnka
B3aUMOJIEHCTBUS U3TYUECHUSI C BELLIECTBOM" .
H3yuenue mamepuanos 1umepamypHslix
UCMOUHUKOB:

[1], 15-19, 51-56
[2], 135-140, 143-186
[3], 109-138
[4], 476-559

Henuneiinbie
onrryeckre PHeKTh.

16

4.1

OCHOBBI TEOpHUHU
HEIMHEHHON ONTHKH

4.2

OcHoBHbIE 3D HEKTHI
HEJIMHEHHON ONTHKH

Ilo020mogKa K meKyuiemy KOHmMpoJiio:
IToBTOpEHHE NEKIMOHHOTO MaTepuaa no
pazneny "Henuneiinbie ontudeckue 3G pexTsr”
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VIzyaenne
JIEKIIMOHHOTO U M3YYEHHE JIOTIOTHUTEIILHOTO
Marepuaia 1o paszaeny "Henunelinbie
ontuaeckue 3¢ dextor".

H3yuenue mamepuanoe n1umepamypHoix
UCIOYHUKOG:

[1], 57
[2], 141-142
[4], 560-572

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

216.0

48

16

32

0.5

84

33.5

Hroro 3a cemecTp

216.0

48

16

32

0.5

1175




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. DnekmpomazsHumuas meopus u3ny4enus

1.1. YpaBaenus MakcBemia B tudpepeHInaIbHON 1 HHTErPaIbHOM hopme.

VYpaBHeHuss MakcBemia U MaTepuanbHble ypaBHeHHs. Kiaccudukamus cpen npu pelieHuu
ypaBHeHUN MakcBemia: HM30TPONHBIE W AHU3OTPOIHBIE, JAMDJIEKTPUYECKHE M IPOBOJSILIME,
CTallMOHApHbIE W HECTAllMOHApHbIE, JIMHEHHbIE M HEJIUHEIHbIE, MAarHUTHbIE U HEMarHUTHBIE,
OJIHOPOJIHBIE U HEOJHOPOJHBIE.. BBIBOJ OHOpOIHOTrO ypaBHeHUs ['enbMronbia 1 OJHOPOIHOM,
WU30TPOIHOM, HEITPOBOIAILEH, CTALIMOHAPHOM, JIMHEWHON CPE/IbI U B BAKyyME..

1.2. Knaccuyeckas pu3uka u3mydeHus
['apmonunueckue konebanusi aumonsd.. PaauanuonHoe 3aryxanue. M3mydenue aHcamOuis
OCLUJUISITOPOB..

1.3. IIpocreiine MaTeMaTHYECKHE MOAEIN U3IYyUEHHs KaK Pe3yIbTaT peIIeHNs YpaBHEHUN
MakcBesia u BOJHOBOro ypaBHeHUs ['enpmrosbua

VYpaBHeHHEe IJIOCKOW BOJHBI U cepuueckoi BoJHBL. (OCHOBHBIE IIapaMETPbl BOJIHBL:
aMILIUTyAa, $a3a, yacToTa, AJIMHA BOJIHBIL, (a3oBas cKOpocTb. Da3oBblii (BOIHOBOI) ()POHT BOJIHBL..

1.4. Tlonspuzarus 3JI€KTPOMAarHUTHOTO U3ITYUCHUS

[ToiepeyHOCTh 3MEKTPOMArHuTHOM BoNHBL. [loHsTHE moONspu3anuu usnydeHus. CreneHb
noJsipu3aui. Mojenu, ONKCHIBAIONINE COCTOSHHUE TONSAPU3AIMA H3ITyYeHHs: €CTECTBEHHas,
0a3oBasi, BekTop [IxoHca..

2. Bonnosvle sienenus 6 onmuxe

2.1. KorepeHTHOCTb 31€KTPOMArHUTHBIX BOJIH.
Bpemennas korepeHTHOCTB. [IpocTpaHCTBEHHAs] KOTEPEHTHOCT.

2.2. UnTepdepeHiys 37eKTPOMarHUTHBIX BOJIH.

WnTtepdepenius MoHOXxpomaTtuueckux BoyiH. Kiaccuueckne HHTEp(PEpEHIIMOHHBIE CXEMBI..
WuTepdepeHiys KBa3UMOHOXPOMATHUYECKOTO M HEMOHOXPOMATHUYECKOro cBeTa.. MHorosyueBas
uHTEep(pepeHIusL. .

2.3. Iudpakius 37€KTPOMAarHUTHBIX BOJIH

Judpaxuuonnsiii unrerpan [toiirenca-®penens. 3ousl Openenst. banxHsAS U 1anbHSIS 30HBI
mudpakuuu.. Audpakmus Openens. [pubnmxenne dpenenst B Teopun Audpakuuu. VHTErpasst
O®penens u cnupanb Kopaio. [udpakuus OpeHens Ha OAHOMEPHBIX M JBYMEPHBIX CTPYKTYpaXx..
Hudpakuus @DpayHropepa Ha OJHOMEPHBIX U JABYMEpPHBIX CTpyKTypax. Judpaxmus Ha
NePUOANYECKUX CTPYKTypax. Ou3nka audpakinuy cBeTa Ha peueTke. Y paBHeHHE NU(pakInOHHON
PELIETKU. .

3. Qusuxa 83auUMO0eUCMEUS. U3IYYEeHUSL C 8EULeCHIEOM

3.1. OnTuyeckue sIBICHUS HA TPaHMIIE pa3/elia ABYX U30TPOIHBIX JUAIEKTPUUYECKUX CPEL.

BreiBon 3akona Cuemmyca. I[lpunnun IrolireHca ansi oObSICHEHHS 3aKOHOB IPEIOMIICHUS U
oTpaxkeHMs. llonHOe BHYTpEHHEE OTpaKE€HHUE.. OHEPreTMKa OTPAXEHUS U  IPEIOMIICHHUS.
Koadumentst orpaxkenus u nponyckanus. @opmyinsl @penens. Ipdext bprocrepa..

3.2. PacripocTpaHeHne U3ITy4EHUS B CpELE



KommuiekcHast nuaneKTpudeckasl MPOHHUIIAEMOCTh. YMeHbIIeHne (a30BOMl CKOPOCTH CBETa B
cpene. 3akon byrepa-JlamOepra-bepa. JIuneitHas onTuveckas BOCIIPUUMYUBOCTh U KOMIUICKCHBIN
noKaszaTesb InpejgomiieHus.. PacnpocTtpaHeHne HEMOHOXPOMOTHYECKOTO H3JIYYCHHS B JIMHEHHOM
u3zoTponHoi cpene. Kimaccuueckast Teopust aucriepcuu. ['pymnmnoBasi CKOPOCTb..

3.3. OnTuka aHU30TPOIHBIX CPEJl

OnTryeckoe U3Iy4YeHUE B aHU30TPOITHOM KPHCTaJlIe, MaTepUAIbHOE YPaBHEHUE aHU30TPOITHOM
cpensl.. Knmaccudukanuss aHW30TPONMHBIX KpUCTALIOB. COOCTBEHHBIC COCTOSHUS TOJISIPU3AIINU.
OOBIKHOBEHHAs! U HEOOBIKHOBEHHAsI BOJTHA.. OCOOCHHOCTH MOBE/ICHUS CBETA HA TPaHUIIC pa3jelia ¢
aHU30TPONHBIM KpucTauioM. OcHOBHBIE 3(D(eKThl KpucTamoonTHKU. [lomydeHwe u aHamm3
MOJISIPU30BAHHOTO CBETa IMPH TIOMOIIM aHW30TPOIHBIX AIIEMEHTOB (TOJSPOMIIHAS TUICHKA,
HOJISIPU3AaLMOHHAs TpU3Ma, (Da30Basi MIIACTUHKA)..

4. Henunetinvie onmuueckue s¢hghexmol.

4.1. OCHOBBI TEOPUH HETUHENHON ONTUKU
Hapyiienue npuHuuna Cyneprno3uli B MOLIHBIX 3JE€KTPOMATHUTHBIX MOJISIX, MaTepUalbHOE
YpaBHEHUE HEJIMHEMHOM Cpeibl, HEIMHEMHbIE BOCIIPUUMYMBOCTY Y HEJIMHEWHAS MOJSAPU3ALHUA.

4.2. OcHoBHbIE 2 (HEKThI HETUHEWHON ONTHKU
['eHeparisi  BTOpPOWM  TapMOHHMKH,  BBIHY)KICHHOC  KOMOWHAIIMOHHOE  paccestHue W
camMmo(OKyCHUpOBKa CBETA..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH

. [Tonsipuzanus 31eKTPOMAarHUTHBIX BOJIH;

. B3anmopencTere n3iry4eHus ¢ HeIMHEMHBIMU CPEAAMM;

. OTpakeHue ¥ NpeJOMIIEHHE BOJIH HA TPaHUILIE pa3ena ABYX Cpel;

. UnTepdepenius AByX KOrepeHTHBIX BOJIH U y4KOB. MIHTepdepeH1ysi MHOTUX BOJIH.;
. Hudpaxus Openens;

. Hudpaxnus Opaynrodepa;

. B3aumopeicTeue u3ny4eHus ¢ NOrOUIaroIIMMU CPElaMu;

. [IpoxoxneHue n3nyuyeHus yepe3 aHu30TPOIHbIE ONITUYECKUE DJIEMEHTHI;

. BonHoBoe ypaBHeHMe. CBOWCTBA 2JIEKTPOMArHUTHBIX BOJIH.

O 001N DN K W~

3.4. TeMbl 1a00paTOPHBIX padoT
1. MccnenoBaHue CIEKTPaIbHOTO COCTaBa UCTOYHUKOB U3TyYEHHS C TTOMOUIBIO
MHOT0JIy4eBOro uHTephepomerpa;
2. UccnenoBanue pacipoCTpaHEHUs MOJISIPU30BAHHOTO U3TyUYEHHUS Yepe3 ONTHUYECKYIO
CUCTEMY;
3. UccnenoBanue nHTEPPEPEHITNN KOTEPEHTHBIX BOJIH Ha 0a3e IBYXJTy4eBOTO
untepdepomerpa XKameHa;
4. OnpeneneHue AUCTIEPCHOHHON CITOCOOHOCTH ONTHYECKUX cTeKoJ1 ToHnomeTpom ['C-5;
5. UccnenoBanue nudpaxiun Opaynrodepa.

3.5 Koncyabranumn

Ipynnoewie koncyromauuu no pasoeaam oucyuniunsl (1°K)

1. OOcyxnaeHnne MarepuanoB Mo KeicaM paszena "DIeKTpoMarHuTHast TEOpHsl U3TydeHus" .
2. OOcyxIeHne MaTeprajoB Mo KelicaM paszzena "BoHOBEIE SBICHHS B OITHKE".
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3. OOcyxnenue MarepuaaoB Mo Kedicam pasfena "dusmka B3aUMOJCHCTBUS CBeTa C
BENIECTBOM".
4. OOcyxaeHue MaTepualioB 1o Keiicam pazzaena "Henuneitasie ontudeckue 3pexTor”.

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

OueHo4HOE CPeCTBO
(TUII ¥ HAUMEHOBAHUE)

3arTaHupOBaHHbBIC PE3YJbTATHl OOYYECHHS TI0 TUCIIUTIIINHE Konapr
(B COOTBETCTBHHM C pazneiiom 1) WHJIUKaTOPOB COOT];e?lT ;3 e
12|34
3HaTh:
OCHOBHBIEC MaTeMaTHYECKHE MOJICIIHM, OITMCHIBAOIIKE CBOMCTBA TectupoBanue/Tect Nel. OcHOBHBIE
ONTHYECKOTO U3TyUeHHs, UCIIOIH3YEMOTr0 B JIEMEHTaX TEPMHHBI ONITUKH
AJICKTPOHUKHU U HAaHORJICKTPOHUKH, KBAHTOBOH DJICKTPOHUKH H U-3rx.1 + Tectuposanme/Tect Ne2. BomHossie
Gorormka (KM-1 1 KM-2) CBOMCTBA M3JTy4eHHs B paMKax
KJIACCUYECKOM AJICKTPOIMHAMHUKHI
METOAMKHU PacyeTa XapaKTePUCTUK U3ITYUCHUS TIPH €T0 KonTpomnbHas pabota/B3anmoeiicTpue
B3aUMOJICHCTBUH C BEIIECTBOM M ONITHUYECKHUMH MPUOOpAMH V-l + | 4 | M3IY4CHHS C BEIIECTBOM M ONTHYCCKUMH
AJIEKTPOHUKHU U HAHORJIEKTPOHUKH, KBAHTOBOM AJIEKTPOHUKH U dJIEMCHTAMU
doronnku (KM-4)
YMeTh:
MPOBOANTH TEXHUUECKHUE PACUEThI, PYHKIIMOHATHHAIBHBIN aHATH3 KonTponbHas pabota/BonHOBEIE sIBIeHUS B
MMPOEKTa KBAHTOBO-ONTUYECKUX CUCTEM JIJIsI PEIICHUS 3a/1a4 V-3 P I OITUKE
JMArHOCTHKH, HABUTAIIUH, CBSI3U M KOHTPOJISI KOCMUYECKOTO
npocrpancTsa (KM-3)
dbopmMynupoBaTh TEXHHUECKHUE 3aJaHUs HAa Pa3pabO0TKy KBAaHTOBO- Huckyccusi/3amnuTa 1a0opaTtopHbIX paboT
ONTHUYECKUX CUCTEM B IICJIOM M MX COCTABHBIX YaCTEH, 3CKM3HBIX U NJ1-6mk-1 + | + | +
TeXHHYeCKHuX mpoekToB (KM-5)
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
4 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. B3aumopeicTBie U3IIy4EeHHUs ¢ BELIECTBOM U oNTHdecKuMU 3emeHTamMu (KoHnTponbHas
pabora)
2. BonroBeie siBiieHus B ontrke (KoHTponsHas pabora)
3. Tect Nel. OcHoBHBIE TepMHUHBI ONTHKU (TecTUpOBaHmE)
4. Tect Ne2. BonHOBbIE CBOMCTBA U3IyUYEHUS B paMKaX KJIACCUUECKOM 3JIEKTPOIMHAMUKU
(TectupoBanue)

Dopma peanuzanuu: YcrHas popma
1. 3amuTa nabopatopHsix padot (Juckyccust)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 IIpoMe:XyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

Oxzamen (Cemecmp Ne4)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OaibHO-pEHTHMHIOBOM cHUCTeME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIISAIOIINX.

B numnmnoM BeICTaBIsETCS OICHKA 3a 4 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. EBtuxuena, O. A. Undopmarnmonnas ontrka. COOpHHK 3a11a4 : yueOHOe 1mocodue Jj1sl By30B 110
cnenuansHocTd 210103 "KBaHTOBas 1 onTHyeckas diaeKTpoHuka' Hanpasinenus 210100
"OnexkTponuka u MmukpodnekTponuka" / O. A. Epruxuena, K. M. Jlanuukuit, b. C. PunkeBuutoc,
Mock. suepr. ua-T (MOU TY) . — M. : U3natensckuit nom MOU, 2010 . — 88 c. - ISBN 978-5-383-
00474-6 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=1655;

2. B. A. Bapnansn- "®uzndeckue ocHOBbI onTHKU", M3narenbeTBo: "Cubupckuii
rOCY/IapCTBEHHBIN YHUBEPCUTET TeliekoMMyHHKanui u nadopmaruku", Hoocubupck, 2015 - (235

c.
https://biblioclub.ru/index.php?page=book&id=431527;

3. Moxapos I'. A.- "OcHoBbl ¢puznueckoit ontuku", (2-e usm., crep.), M3garensctro: "Jlanp",
Cankr-IlerepOypr, 2022 - (196 c.)

https://e.lanbook.com/book/201194;

4. Axmanos, C. A. ®usnueckas ONTHKA : Y4eOHUK JIJIsl By30B MO HAIMIPABJICHUIO U CIIEIIUATIBHOCTH
"®uzuka" / C. A. Axmanos, C. FO. Hukurtun, Mock. roc. yH-T uM. M.B. Jlomonocosa (MI'Y) . — 2-
e 3 . — Mocksa : Uzn-Bo MI'Y : Hayka, 2004 . — 656 c. — (Kitaccuueckuii yHUBEpCUTETCKUIMA
yueOHUK) . - ISBN 5-211-04858-X . - ISBN 5-02-033596-X ..
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5.2 JIuneH3noHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;
2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;

3. SmathStudio.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(POPMAIIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. HauuoHanbHasi 3JIeKTpOHHAas1 0ubmoreka - https://rusneb.ru/
4. 9BC "KoncyabTanT cryaenra' - http://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHaleHue
HaHMeHOBaHUe
Y4eOHble ayAUTOPUU IS K-120, MammHHBIN 3a71 cepBep, KOHJAUIMOHEP
MPOBEACHUS JICKIMOHHBIX NBI]

3aHATHH U TCKYLICTO

KOHTPOJIA
Y4eOHble ayAUTOpUU IS A-412, Yuebnas rapra co CKaMbei, CTOJI
IIPOBEICHUS aynutopus "A" IIPENOaBaTelIs, CTyJl, JOCKa MeIoBas
MPAKTUYECKUX 3aHITUH,
KP u KII
Y4eOHble ayAUTOpUU IS A-100/1, YueOnas CTOJI IperoiaBatTessi, CTOJ, CTYJ, HKad
IIPOBEICHUS nabopatopus "®dusndeckas | I JOKYMEHTOB, KA ISl XpaHEHHS
71a00paTOPHBIX 3aHATUI OIITHKA M JUAarHOCTHKA WHBEHTAps, KOJIOHKH, JTa00paTOpHBII
TypOyneHTHOCTH" CTEH]|
VY4ebHble ayIUTOPUH IS K-120, MammHHbIH 3a1 cepBep, KOHIULIMOHED
MPOBENECHUS NBI],
MIPOMEKYTOUHOMN A-204, YueOnas rapra, CTOJ IpenoaaBarTess, CTyl,
aTTecTaruu aynuropus kad. Ouzuku JIOCKa MEJIOBast, KOJJOHKH

ITomemenus aas
CaMOCTOSITENIbHOM pabOThI

HTB-303, KomnerotepHsiii
YUTAIBHBIN 371

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOII
MMACbMEHHBIN, BEIIAIKA ISl OJEXKIBI,
KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HHTepHeT, KOMIIBIOTEDP EPCOHAIBHBIN,
IIPUHTEP, KOHIULIUOHED

A-111/1, KomnbrorepHblit
kiacce kad. Guzuku

CTOJI KOMIIBIOTEPHBIH, CTYJI, KA s
JOKYMEHTOB, LIKad IS OAEXK/IbI,
MYJIbTUMEAUNHBIN IPOEKTOP, JOCKA
MapKepHasi, KOJIOHKH, KOMITBIOTED
TePCOHAJIBbHBIN

Ilomemenus misa
KOHCYJIbTHPOBAHHUSI

A-201/1, Kabunet
COTpyAHUKOB Kad. Duzuku

CTOJI, CTYJI, IIKa( AJIs JTOKYMEHTOB,
mkad A7 01ekKAbl, KOJIOHKH,
KOMIIBIOTEP NEPCOHAIbHBIN, IPUHTED

Ilomemenus misa
XpaHeHus: 000pyI0BaHuUs
U y4eOHOr0 MHBEHTapsI

b-101/1, Cxnan xad.
Ousuku uMm. B.A.
dabpukaHTa
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

dusnyeckas ONTUKA

(Ha3BaHME AUCIMILIMHBI)

4 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4
KM-5

Tect Nel. OcHoBHBIE TepMHHBI onTHKH (TecTupoBaHue)

Tect Ne2. BonHOBbIE CBOMCTBA U3IYyYEHUS B pAMKaX KJIACCUUYECKOM 3JEKTPOAMHAMUKI
(TectupoBanue)

BomnnoBeie siBnenus B ontuke (KoHTponsHas pabora)

BzaumopeiicTBie u3ny4eHust ¢ BeecTBOM U ontudeckumu snemenTamu (Kontponbhas padota)
3amuTa 1adopatopHbsIx padboT ([uckyccust)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

WNnnexc KM- | KM- | KM- | KM- | KM-
Homep Pa3en muciumminHbl KM: 1 2 3 4 5
paszena Henens 4 8 12 15 15
KM:
1 ONEKTPOMAarHuTHAas TEOPUs U3ITyUECHUS
11 VYpaBuenus Makcgemia B nuddhepeHansHon 1 + + + +
' WHTErpaJIbHON (hopme.
1.2 Knaccuueckas ¢pusuka uzmyyeHus + + + +
IIpocreiimyre MaTeMaTHYECKUE MOJIETN U3ITy4EHUs
13 KaK pe3yJIbTaT PEeIIeHUs ypaBHEHUN MakcBeina u + + + +
BOJIHOBOT'O yYpaBHEeHHUs | enbmroiblia
14 ITonsgpusanus 31€KTPOMArHUTHOTO U3JIy4ECHUS + + + +
2 BonHOBEIE IBIIEHUS B ONTHKE
2.1 KorepeHTHOCTb 2JIEKTPOMArHUTHBIX BOJIH. + +
2.2 WnTepdepeHius 31eKTpOMarHUTHBIX BOJIH. + +
2.3 Judpaxius 37eKTpOMarHUTHBIX BOJIH + +
3 ®u3rKa B3auMOJEHCTBUS U3TyUYEHHUS C BEIIECTBOM
31 OnTHyeckue SABJIEHUS Ha TPAHULIE pa3zeiia IBYX + + +
' M30TPOMHBIX TUAIEKTPUUYECKUX Cpe]l.
3.2 PacnpocTpanenue u3ny4deHus B cpesie + +
3.3 OnTHKa aHU30TPOITHBIX CPEJT + +
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4 Henuneitnsie ontuueckue 3pHeKThI.
4.1 OCHOBBI TEOPUM HETUHEHHON ONTUKU +
4.2 OcHoBHbIE 2((HEKThI HETUHEHHON ONTHKHU +
Bec KM, %: | 10 10 | 30 | 30 | 20
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