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;

MockgBa 2021




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

aBCAYIOIINH BBIITYCKaOIECH L i Brageney CKOpHsAKOBa H.M. R

Ka(])e JIPOU * Mol ¢ Waenmvdmiatop  ROB4920bc-SKorniakovaNM-67774b CKOpH}IKOBa
(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 8g|© Jlex | JIab | Ilp ITA CeMECTDE aTTecTaluu
o KITP 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 DneKkTpoMarHuTHas 57 4 18 5 8 - - - - - 26 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
npupoaa U3a1ydyCeHus u HOBTOpeHI/Ie JICKIIUOHHOI'O 1 CCMHUHAPCKOI'0
€ro ONMCcCaHue MaTepHaa 1o pasgeny "OJeKTpOMarHUTHas
1.1 | VYpaBHeHus Makcsesuia 10 4 1 2 - - - - - 3 - Teopus U3ydeHus."
B nudhepeHInanbHON Ilodzomoeka K nadbopamopnoit padome: Jlns
U MHTETpaIbHON BBITIOJTHEHUS 33/1aHUH 110 JJaOOpaTopHOi padoTte
dopwme. HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
1.2 IIpocTeiimue 12 2 2 2 - - - - - 6 - 3a71a4M BBITIOJHEHHMS JJaOOpaTOpHOIl paboTHI.
MaTeMaTHYECKHE Ilod2omoeka domauinezo 3adanusn:
MOJIETIH M3JTyYEeHUS KaK IToaroroBka goMaIHeTo 3a1aHKS HAIIPaBIeHa
pe3yNbTaT peleHHs Ha 0TPabOTKY YMEHUI pelIeH s
ypaBHeHHI MakcBeruia npodeccnoHaNBHBIX 33/1a4. JlomanHee 3a1aHne
Y BOJIHOBOTO BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
YpaBHEHHUS "DNeKTpOMarHuTHas TEOPHsI N3ydeHus"
['enbmrosnbua marepuany. [IpoBepka qomManiHero 3a1anust
1.3 [Monspuzanus 19 6 2 2 - - - - - 9 - MIPOBOJIUTCS IO MPEACTABIEHHBIM MMChMEHHBIM
3JIEKTPOMAarHUTHOTO pabotam. [Tocne BrImOTHEHUS TabopaTOPHOI
W3ITyUYeHHUS paboTBl HEOOXOIMMO MIPOBECTH
1.4 ONTHYECKHE SBIICHHS 16 6 - 2 - - - - - 8 - COOTBETCTBYIOIIYIO 00pabOTKY pe3ysIbTaToB

Ha rpaHulle pasjena
JIBYX U30TPOIHBIX
JIUBIEKTPUYECKUX CPELL

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 52 12 8 24 Ilo0z0mogKa K meKyuiemy KOHmpoiio:
OIITHKE [ToBTOpEHME JIEKIIMOHHOTO ¥ CEMUHAPCKOTO
2.1 Wnrepdepenuns 21 4 4 9 Marepuana 1o paszeny "BoIHOBEIE sSBIEHUS B
JIEKTPOMAarHUTHBIX onTHke".
BOJIH Iloozomoeka Kk 1adopamopnoii papome: J1ns
2.2 KorepentHocTh 12 4 - 6 BBITIOJTHEHHSA 3alaHUH 110 1a00paTopHON padoTte
JIEKTPOMAarHUTHBIX HEOOXOANMO MPEIBAPUTENBEHO U3YIHTh TEMY 1
BOJIH. 3a[a9H BBITIOJTHEHUS 1TaO0paTOpHOi pabOTHI.
2.3 CkansipHast Teopus 19 4 4 9 Ilooz0mogka domauinezo 3adanun:
;[H(I)pa[(]_[p]p[ HO}IFOTOBKa JOMAIHETO 3aJlaHus HallpaBJICHA
JIEKTPOMAarHUTHBIX Ha OTPabOTKY YMEHUIl peleH s
BOJIH npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
"BonHOBEIE SIBJIEHUS B ONTHKE" MaTepHUany.
ITpoBepka goOManIHEro 3agaHus IPOBOANTCS TI0
IIPE/ICTABICHHBIM ITHCEMEHHBIM paboTaMm.
ITocre BBITOMTHEHNUS Ta00PAaTOPHOH pabOTHI
HEOOXOANMO TPOBECTH COOTBETCTBYIOLIYIO
00paboTKy pe3ysIbTaTOB U3MEPEHUH.
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuasna: Ilopropenue
JICKITMUOHHOI'O U U3YYCHHUE JTOTOJHUTEIILHOTO
MaTepHaia 1o paszaeny "BonHoBBIC sBICHUS B
ontuke".
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], 38-50
[2], 40-112
[3], 14-18, 48-75
3 Knaccuueckas gpusnka 63 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 Ou3HKa UCIYCKaHUS 14 4 2 7 Iloozomoexa k nabopamopnoi pabome: JIns
U3JIy4EHUs] BBITTOJTHEHHS 3aJaHUH TI0 TabopaTopHOH paboTe
3.2 Pacnipoctpanenune 17 4 4 8 HEOOXO0/IMMO TPEBAPUTENHHO U3YUUTh TEMY U

W3ITY4EHHUS B cpeJie

3a]a4¥ BBITIOJTHEHNUS 1ab0paTOPHOH paboTHI.

6




3.3

Onruka aHU30TPOITHBIX
cpen

32

15

Iloozomoska domauinezo 3a0anus;:
IMoaroToBka AOMAITHETO 3aJaHKs HATPaBJICHA
Ha OTPabOTKy YMEHUI pelicHus
npogeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
BBITACTCS CTYICHTAM I10 H3YYEHHOMY B pa3Jieie
"®u3nKa B3aMMOICHCTBHS U3IYICHHUS C
BemecTBoM" Marepuany. [IpoBepka qomamrsHero
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/IC JOIIOJIHUTCIIBHOI'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.

4.1

OCHOBBI TEOpHUHU
HEJIMHEHHOM 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. DnekmpomacHumuas npupooa usnyueHus u e20 Onucanue

1.1. YpaBuenus MakcBemia B tuddepeHInaibHON 1 HHTErPpaIbHON (opMe.

VYpaBHeHuss MakcBemia M 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.. BBIBO 0IHOpOIHOTO ypaBHEHUS ['enbMrosbia 1 OJHOPOIHOM,
WU30TPOIHOM, HEITPOBOIAILEH, CTALIMOHAPHOM, JIMHEWHON CPE/IbI U B BAKyyME..

1.2. IIpocreiinine MaTeMaTHYECKUE MOJICIIA U3TyUYCHUS KaK Pe3yJabTaT PEIICHUS] YpaBHEHUI
MakcBesuia 1 BOJTHOBOTO ypaBHEHHS | enbMroibiia

VYpaBHeHHE TUIOCKOM BOJMHBI W cdepuyeckoil BoJdHBL. (OCHOBHBIE IapaMeTphl BOJHBIL:
amMIuMTyaa, ¢asa, 4acToTa, JUTMHA BOJIHBI, (ha30Basi CKOPOCTh. Da3oBbIil (BOTHOBOMW) (GPOHT BOJIHEL..
DHepPreTUYeCcKre XapakTEPUCTUKU ANEKTPOMATHUTHOIO U3JIydeHUs. J{aBlieHne U3IydeHusl..

1.3. Tonspuzarus 3JI€KTPOMAarHUTHOTO U3JTYUCHUS

[ToiepeyHOCTh 3MEKTPOMArHuTHOM BoNHBL. [loHsTHE moONspu3anmuu usnydeHus. CreneHb
noJsipu3anui. MoJenu, ONKCHIBAIONINE COCTOSHHUE TONSAPU3AIMA HM3ITyYeHHs: €CTECTBEHHas,
OazoBas, BekTtop JIxonca. Cymepno3unus BekTtopa JIkoHca (agauTUBHas — 3ajaya)..
HOJISIpI/I3aIlI/IOHHI)Ie OIITUYCCKHUEC DJJICMCHTBI W HUX MPHUHIMUII pa6OTI)II JIMHENHBIN noJsipu3arop,
¢a3oBas riactuHka. Pacuer mpeoOpa3oBaHus COCTOSHUS MOJIIpU3auy MeTo1oM JIkoHca. .

1.4. OnTryeckue ABJICHUS Ha rpanuue pasaciia AByX U30TPOIHBIX JUIJICKTPUICCKUX CPEO

BriBon 3akoHa TpenoMIieHUST W OTpakeHus. PacmpocTpaHeHue WH3Iy4eHHs B Cpelie ¢
TpagueHTOM TOKa3aTels npenomicHus. [lomHoe BHyTpeHHee oTpakeHue. Dddekt ['yca-XenxeHa..
DHepretuka oTpaxkeHus U npenomieHus. Koadduurentsl orpaskenus u npomnyckanus. OopMyIibl
®penens ¢ BeiBooM. D dekt bproctepa..

2. Bonnosole senenus 6 onmuke

2.1. arepdepennns 31eKTpOMarHuTHEIX BOJIH

WuTepdepeHIrss MOHOXpPOMATUYECKUX BOJIH: JIBE€ IJIOCKHE BOJIHBI, cepudeckas M IUIOCKas
BoJIHa. MHoOrony4yeBas uHteppeperuus. Bungnocts untepdepeHronHoi kaptunsl. Kinaccnueckue
UHTEepEpEHIIMOHHbIE cXeMbl U UHTepdepomeTpbl: cxema HOHra, unreppepomerp MaiikenbcoHa,
Kamena, ®abdpu-Ilepo. Ilpocsetnenue ontuku. MuTepdepenmonnsie 3epkana. MHrepdepennns
KBa3UMOHOXPOMAaTHYECKOTO 1 HEMOHOXPOMAaTHYECKOIO CBETA.

2.2. KorepeHTHOCTb 3J€KTPOMarHUTHBIX BOJIH.

[Tonsitue xorepeHTHOCTH. DYHKIMA KOrepeHTHOCTH. KoapdHuIMeHT Koppesaiuu KOMIUIEKCHOM
aMIUIUTYIbI (CTETIEHb KOT€PEeHTHOCTH).. BpeMmenHas korepeHTHOCTh. Teopema Bunepa-XuHuuHa..
IIpocTpaHCTBEHHAs! KOTE€PEHTHOCTD..

2.3. CxanspHas Teopusi AMPPaKIUK FIEKTPOMArHUTHBIX BOJIH

Judpakumonnslii uaterpan I'roiireHca-@peHenss — oObsICHEHHE TUPPAKIUU Yepe3 MPUHLUI
['folirenca-Openenss. BwBon  mudpakmmonHoro wuHTerpasia Kupxroda mias  CKalIspHOTO
npubskenus. bmwkHas u ganpHAS 30HB audpaxkuuu. Yucno @penens. [lpunnun babuwxe..
[Tpubmmkenne ®penens B Teopun audpaxkuun Kupxroda. Wuterpansr ®dpenens u chnupaib
Koputo. Jludppakuus @peHens Ha OJHOMEPHBIX M JIBYMEPHBIX CTpPYyKTypax.. Ilpubmmxenue
O®paynrodepa B teopun audpaknuu Kupxroda. Hudpakuus dpayHrodepa Ha OAHOMEPHBIX U
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JBYMEPHBIX CTPYKTypax. Jludpakuus Ha NEPUOJUUECKUX CTPYKTypax.. Jludpakunonunas
pacxoauMocTh usnydenus. [loctpoerne n300pakeHrs TUH30M B (POKAITBHON TIJIOCKOCTH..

3. Knaccuueckas (bLBuKCl 63aUMOOeUCMBUSL U3JIY4€eHUA C 6etiecmeom

3.1. ®u3uKa UCITyCKaHUS U3Ty4YCHUS
W3nyueHue yCKOPSIOMIETOCS TOYEYHOro 3apsiga. [apMoHWUYecKkHe KoieOaHus —IUIOJIS.
Uznyuenue nunoind. Paguannonnoe 3aryxanue. M3nydenue ancaMOIis OCHHIIISTOPOB.

3.2. PacripocTpaHeHne u3y4yeHus B Cpelie

KommiekcHast quanekTpudeckas NPOHHUIIAEMOCTh M KOMIUIEKCHBIN IOKa3aTesb MPeIoMIICHUS.
3akon byrepa-JlamGepra-bepa. Kiaccuueckas Teopust AUCHEPCUH JTMHEUHBIX cpell (pa3pexeHHbIe,
IUIOTHBIE, Iula3Ma). ['pynmoBast ckopocTb. EcTecTBeHHOE yUIMpeHHE CHEKTpalbHON JMHUU MpU
rapMOHMYECKUX 3aTYXAIOUIUX KOJIEOAHUSIX OCLMIIIATOPA.

3.3. Ontuka aHU30TPOIHBIX CPEl

OnTryeckoe U3yuyeHUue B aHU30TPOITHOM KpUCTallIe, MaTEpPUAIbHOE YPAaBHEHUE aHU30TPOITHOM
cpensl. YpaBHeHue ['enbpMromnbpia s aHM30TponHON cpeabl. Kmaccuduxaruss aHM30TPOIMHBIX
kpuctayioB. CoOCTBEHHbIE COCTOSIHUS nojspuzanuu. Onruyeckas och Kpucramwia. [aBHas
wiockocTh.  OOBIKHOBEHHass M HEOOBIKHOBEHHass  BonHA. [lokazaTenb  MpelOMIICHUS
HEOOBIKHOBEHHOM BOJIHBI. DJIJIUIICOU] MOKa3aTens npenomieHus. OcoOEHHOCTH MOBEIEHUS CBETa
Ha TpaHUIEe pas3fela C aHU30TPOMHBIM KpucTamioM. OcHOBHbIE 3(P(GEKThl KPUCTAIIIOONTHKU
(mpenomiieHHE MpPU HOPMAJIBHOM [AJIEHUH, JIBOMHOE Jy4yenperaoMJIeHHE). AHU30TPOMIUS
norsiouieHus. Guznueckuil MPUHIKI PaOOThl HEKOTOPBIX AHU30TPOIHBIX JIEMEHTOB (MOJISPOUTHAS
TUIeHKa, (pa3oBas IUIACTUHKA, MoJspu3anuonHas npusma Huxomns ['mana-Tommcona, Bomnacrona,
Pomona). HaBengennas anuszorponus. b dexrt [lokennca, Keppa, @apanes, Korrona-MyTtoHa.

4. Henuneinvlie onmuyeckue s exmeol.

4.1. OCHOBBI TEOPUH HEJTMHENHON ONTUKH

Hapymenue nmpuHIMNa Cyneprno3UIMM B MOIIHBIX 3JIEKTPOMAarHUTHBIX MOJIAX, MaT€pPUAIBLHOE
YPaBHEHHE HEIMHEHHON Cpenbl, HEIMHEHHBbIE BOCIPUMMYMBOCTH W HEIMHEWHAs IOJSIPU3ALINSL.
['eHepanisi BTOpPOH TapMOHMKH, yciloBUEe (a3oBoro cuHxpoHuzMa. CamokaHanuzauus u
caM0(OKYCUPOBKA U3ITY4YEHHUS.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. BonmHoBoe ypaBHeHHE. CBOICTBA AJIEKTPOMATHUTHBIX BOJIH;
2. OtpaxkeHue U peJIOMJICHUE BOJIH Ha TPAHMIIC pa3jielia ABYX Cpen,
3. MuTepdepenIius n1ByX KOTEpEeHTHBIX BOJH U My4YKoB. HTepdepeHIns MHOTUX BOJIH.;
4. ludpaxius 2IeKTPOMarHUTHBIX BOJIH;
5. B3auMoaencTBUE U3IIyYEHHUS C BELIECTBOM;
6. IIpoxoxkaeHne U3IydyeHHs Yepe3 aHU30TPOIMHBIE ONITHYECKHUE DIIEMEHTHI;
7. llonstpu3zanus 31€KTPOMArHUTHBIX BOJIH.

3.4. TeMbl 1a00paTOPHBIX padoT
1. MccnenoBaHue CIEKTPAIbHOTO COCTaBa UCTOYHUKOB U3TyYEHHS C TTOMOIIBIO
MHOT0JIy4eBOro uHTephepomerpa;
2. UccnenoBanue pacipoCTpaHEHUs MOJISIPU30BAaHHOTO U3TYyUEHHUS YePE3 ONTHIECKYIO
CUCTEMY;
3. UccnenoBanue nHTEPPEPEHIINN KOTEPEHTHBIX BOJH Ha 0a3e ABYXJIy4eBOTO
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unreppepomerpa XKamena;
4. OnpeneneHue AUCIEPCHOHHON CITOCOOHOCTH ONTHYECKUX cTeKoJ1 ToHnomerpom ['C-5;
5. UccnenoBanne nudpakiun Opaynrodepa.

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

=

OO0cyxeHre MaTepualoB o Keicam pasfena "IIeKTpOMarHuTHAs TEOPHUS U3TydeHHs "

OO6cyxaeHre MaTepualioB 1Mo Keiicam paszena "BonHOBBIC SBIICHUS B ONITUKE".

3. OO6cyxaenue marepuasioB mo keiicam paszaena "Kmaccuyeckas ¢usznka B3auMOICHCTBUS
CBETA C BEIISCTBOM".

4. OOcyxaeHre MaTepualoB 1o Keiicam pasaena "Henuneitnsie ontuyeckue 3pGexTo”.

no

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. B3aumojeiicTBrE U3IIYyYeHHS C BEIIECTBOM U ONTUYECKUMHU 3ieMeHTamu (KontponbHas
pabora)
2. BonroBeie siBiieHus B ontrke (KoHTponsHas pabora)
3. Tect Nel. OcHoBHBIE TepMHUHBI ONTHKU (TecTUpOBaHmE)
4. Tect Ne2. BonHOBbIE CBOMCTBA U3JIyUYEHUS B paMKaX KJIACCUYECKOMN AJIEKTPOAUHAMUKH
(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 OayIbHO-PEHTHMHIOBOM cHUCTeME AJIs
ctynentoB HUY «MDW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIISAIOIINX.

B numnmnoM BeICTaBIsETCS OICHKA 3a 4 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE NPUBEIEHBI B (POHE 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
cnenuansHocT 210103 "KBanTOBas M onTudeckas 21eKTpoHuKa' HanpasiaeHus 210100
"OnexkTponuka u MmukpodiekTponuka" / O. A. Epruxuena, K. M. Jlanuukuii, 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/elib/view.php?id=1655;

2. B. A. Bapnausu- "®usnueckue ocHoBbl onTUKHU", M3natenscTBo: "Cubupckuit
TOCY/IapCTBEHHBIN YHUBEPCHUTET TelleKOMMYHHKanui u nadopmaruku'", HoBocubupck, 2015 - (235
c.)

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

3. Moxapos I'. A.- "OcHoBbl ¢puznueckoit ontuku", (2-e usn., crep.), M3garenscto: "Jlanp",
Canxkr-IlerepOypr, 2022 - (196 c.)

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

4. Axmanos, C. A. ®u3uueckasi ONTHKA : yIeOHUK IS BY30B 10 HAIIPABJICHUIO U CIIEHUAIBHOCTH
"®muka" / C. A. Axmanos, C. 1O. Hukutin, Mock. roc. ya-T uMm. M.B. Jlomonocoa (MI'Y) . — 2-
e u3g . — Mocksa : U3n-Bo MI'Y : Hayka, 2004 . — 656 c. — (Kitaccuueckuil yHUBEpCUTETCKHUM
yueOHuK) . - ISBN 5-211-04858-X . - ISBN 5-02-033596-X ..
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5.2 JIuneH3noHHOE ¥ CBOGOTHO PAaCIPOCTPaHsieMoe MPOrpaMMHOe ofecredyeHme:
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 noMeeHus

Homep ayauropun,
HAHMEHOBaHHe

OcHalenue

Y4eOHble ayAUTOPUU IS
MIPOBEACHUS JICKIIMOHHBIX
3aHSATUNA U TEKYILIETO
KOHTPOJIS

A-108, YueOnas
nabopatopust "MexaHuKka u
MoJeKysipHas ¢puzuka'

Kpecio paboyee, CTeIUIax, CTOJ
HpernoaaBaTess, CTOJ, CTYJ, MKag AT
XpaHEHHsI UHBEHTapsl, CTOJ
NMCBMEHHBIN, TOCKa MEJIOBasl,
KOJIOHKH, JJA0OPATOPHBIA CTEH, CTEH]T
yueOHbIH, yueOHO-HarIs AHOE TTocodue

Y4eOHble ayAUTOpUU IS
MIPOBEICHHUS
MPaKTUYECKHUX 3aHATHH,
KP u KII

A-202, YueOnas
MYJIbTUMEANIMHASA
aynuropus kag. duzuku

napra, CTOJ IPEnoIaBaTes, CTyJl,
mKad Ui XpaHeHUsT MHBEHTapS, JOCKa

WHTEPAKTUBHAsI, MyJIbTUMEANNHBIN
IIPOEKTOP, JOCKA MapKepHasi, KOJIOHKH,

HOYTOYK

VY4eOHble ayAUuTOpUU IS
IPOBEICHUS
ab0paTOPHBIX 3aHATUI

A-100/1, Yuebnas
nabopatopus "duznyeckas
ONTHKA U JUATHOCTHUKA

CTOJI IPEeToiaBaTesi, CTOJ, CTYJ, HIKad
JUIS JOKYMEHTOB, HIKad JUIsl XpaHEHUS
MHBEHTapsl, KOJIOHKH, J1a0OpaTOPHBIHA

TypOyneHTHOCTH" CTEH]|
VY4eOHble ayAUuTOpUU IS K-120, MamuHHbIH 3a1 cepBep, KOHIUIMOHEP
NPOBEAEHUSA MBI
IIPOMEKYTOUHON A-204, YyeOHnas rapTa, CTOJ MpernoaaBarTens, CTyl,
aTTecTaluu aynuropus kagp. Puzuku JIOCKa MEJIOBasl, KOJIOHKH

ITomemenus s
CaMOCTOSITENILHON paOboOTHI

HTB-303, KomnbrotepHsbiii
YUTaIbHBIN 3aJ1

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
MHMCHMEHHBIN, BelIaliKa JJIsl OJCK b,
KOMIIBIOTEPHAsS CETh C BBIXOJIOM B
HNHTepHET, KOMIIBIOTEP MEPCOHAIIBHBIN,
MIPUHTEP, KOHAUIMOHED

A-111/1, KomnbroTepHbIit
kiacce kag. Ousuku

CTOJI KOMIIBIOTEPHBIN, CTYJI, IIKad 115
JIOKYMEHTOB, IIKa( ISl OAEKIbI,
MYJIbTUMEIUNHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOJJOHKH, KOMITBIOTED
MIEPCOHAJIbHBIN

ITomemenus s
KOHCYJIbTUPOBAHUS

A-201/1, Kabuner
COTPYIHUKOB Kad. Ouznku

CTOJI, CTYJI, mKad sl JTOKYMEHTOB,
mKad A7 OIeKAbI, KOIOHKH,
KOMITBIOTEP MEPCOHAIBHBIN, IPUHTEP

ITomemenus s
XpaHeHus: 000pyI0BaHUS
1 y4eOHOTO MHBEHTaps

b-101/1, Cxman xad.
dusuku nMm. B.A.
dalpukaHTa
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

dusnyeckas ONTUKA

(Ha3BaHME AUCIMILIMHBI)
4 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JTHCIUILIMHE:

KM-1 Tect Nel. OcHoBHbIe TepMuHbl onTukH (TectupoBanue)

KM-2 Tecr No2. BonHOBBIE CBOWCTBA U3TyYSHHS B PAMKAX KJIACCHUECKOW AIIEKTPOAMHAMUKI
(TectupoBanue)

KM-3 BonHoBsie siBnenus B ontuke (KonTponbhas pabota)

KM-4 BszaumopeiicTBHe W3ITyueHUs C BEIIECTBOM M onTHYecKuMHU deMenTamu (KonrponbsHas pabota)

KM-5 3ammura naboparopHbix padot (Auckyccus)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

WNnnexc KM- | KM- | KM- | KM- | KM-
Howep Paznen nucnurmHb KM: L 2 3 4 S
paszena Henens 4 8 12 15 15
KM:
1 DNeKTpOMarHuTHasl IPUPOA U3JIyUYEHUS U €To
OINHCaHUe
11 VYpaBuenus Makcgemia B nuddhepeHansHon 1 + + + +

UHTETPaAIbHON popme.

IIpocreiimre MaTeMaTHYECKUE MOJIETN U3Iy4EHUs
1.2 KaK pe3yJIbTaT PEeIIeHUs ypaBHEHUN MakcBeia u + + + +
BOJIHOBOT'O YpaBHEHHs [ enbmrossia

13 ITonspusanus 31€KTPOMArHUTHOTO U3JIy4EHUS + + + +
14 OnTuyeckue SBJICHUS HA TPaHULIE pa3zelia IBYX +

' M30TPONHBIX IUIIEKTPUYECKUX CPEXl

2 BonHOBEIE IBIIEHUS B ONTHKE
2.1 WuTepdepeHyst 31eKTpOMarHuTHBIX BOJTH + +
2.2 KorepeHTHOCTb 2JIEKTPOMAarHUTHBIX BOJIH. + +
23 CkansgpHas Teopus 1udpaKiiuy 3IeKTPOMarHUTHBIX + +

' BOJIH

3 Knaccuueckas ¢pusuka B3auMoAeMCTBUS U3ITyUEHUS C

BEIIECTBOM

3.1 ®u3KKa UCITYCKAHUS U3ITy4eHUS + + +
3.2 PacnpocTpanenue u3ny4deHus B cpesie + +
3.3 OnTHKa aHU30TPOITHBIX CPEJT + +
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Henuneitapie ontudeckue 3G exTsl.

4.1

OCHOBBI TEOPUU HETUHEHHOM ONTHUKHI

Bec KM, %:

10

10

30

30

20
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