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JIUCT U3SMEHEHUM

B paGouyro nporpaMmmy IUCHHUILINHBI «PacnpocTpaHeHne 31eKTPOMATHUTHBIX BOJIH B OJTHO-
POIHBIX, NEPUOIHYECKHX H HAHOCTPYKTYPaX»

Hanpagnenue (cnenuansaocts): 03.03.03 Pagnopusuka (daxanaspuam)

Hamnpasnennocts (mpoduins/criennanuzaiys): TBepaoTeabHasi 3JIEKTPOHUKA H HAHOIJIEKTPOHUKA
®opma o0yueHus: OUHASA

Ne | ConepxaHue U3MEeHEHHS WIH CCHLIJIKA | POii, peaju3yomei Tucumn- Moxmucs Jara
/1 | HA NPWIAraeMblii TEKCT U3MEHEeHUs JIMHY/ BBIyCKAIOLIEH Ka-
denpoii

®UO 3aBenywiuero kadeu-
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1. HEJIX 1 3AJAYUN OCBOEHUSA JUCIUAITJIMHBI
Lenvio oceoenusa ducuuniunsl sBISETCS CPOPMUPOBATH Y CTYyJEHTOB COBPEMEHHOE IpE.-
CTaBJIeHHE 00 OCHOBHBIX MOHATUAX M 3aKOHOMEPHOCTSX 3JIEKTPOMArHUTHBIX BOJIHOBBIX MPOLIECCOB, a
TaKXe B BOJIHOBBIX MPOIIECCOB B IPYTUX 007aCTAX (PU3HUKH.

3adauu_oceoenus oucyuniunbl: NPENOIaABaAHNS IUCIUIUIAHBI SBJSICTCS TOATOTOBKA CTY/ICH-
TOB K TPAKTUYECKOMY MPUMEHCHHIO IOJIyYCHHBIX 3HAHWW TPU HUCCIEAOBAHHH PACIPOCTPAHEHHUSI
BJIGKTPOMaFHI/ITaX BOJIH B pa3J'II/I'~IHI)IX cpez[ax, HpI/I peIHeHI/H/I HpaKTI/IqCCKI/IX 3a1a4 BOJIHOBOIHOI'O
pacIpoCTpaHCHHs CBETa, OTPAKATEIBHBIX W IPOIYCKATEIbHBIX CBOWCTB B Pa3jIMYHBIX YaCTOTHBIX
JIMaIia3oHax.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE IPOI'PAMMbI BAKAJIABPA

JucuumuinHa «PacnpocTpaHeHne 3J1eKTPOMarHuTHBIX BOJIH B OJHOPOJHBIX, IEPHOAMYECKUX U
HAHOCTPYKTYpPax» OTHOCUTCS K JUCHUIUIMHAM 0a30BOW YacTH MPOGECCHOHATBHOTO IIHKIJIA OCHOBHOM
oOpa3zoBaTenbHOi nporpammbl 1o HanpasieHuto 03.03.03 — Pagnodusuxka.

Jucuunnuna «PacnpocTpaHeHHE JIEKTPOMArHUTHBIX BOJIH B OJTHOPOIHBIX, IEPUOTUYECKUX U
HAHOCTPYKTYpax» MpeularaeTcs CTyAeHTaM B 6-oM cemecTpe 3-0ro Kypca o4HOH GpopMbl 00yUueHHs U
0asupyeTcs Ha CIACAYIONINX MPEIIICCTBYIOMNX YICOHBIX JUCIATLIMHAX:

e [lcuxonorus u negaroruka

e DJIEKTPUYECTBO U MarHETU3M
e Teopwus xoneOanmii

e KoneOaHus U BOJHBI, ONTHKA

Pe3ynbraThl OCBOCHUS TUCIMILIMHBI OyyT HEOOXOIUMBI JUIsl JalbHEHIIero mpouecca ooyye-
HUS B paMKax MO3TaHOro (POPMUPOBAHMS KOMIETEHUUH NMPU M3YUYEHUH CIIEIYIOIUX CHEelMaIbHbBIX
JTUCLUTUIMH:

e @usuka NoJyNnpoOBOJHUKOB
e Craructuueckas paanopu3uKa ¥ HAHOOTITHKA
a Tak’Ke MpH MOATOTOBKE U CAAYH rOCyIapCTBEHHOTO 3K3aMEHa.

3. HEPEYEHD IVTAHUPYEMbIX PE3YJIbTATOB OBYUYEHUS 11O JAUCIUIIJIMHE
MOAYJII0), COOTHECEHHBIX C INTAHUPYEMBIMU PE3YJIbTATAMMUM OCBOE-
HHUS OBPA3OBATEJIBHOM ITPOT'PAMMBbBI

Koa n naumenoBanue | IlepedeHb IUIaHMPYeMBbIX Pe3y/IbTATOB 00y4eHHs MO AUCHUILINHE

pean3yemMoii Komie- (Moay.110), COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTUKEHHUS KOMIIe-
TEeHINHA TEHIHHA
OIIK-1 3HaTh: (QyHIaMEeHTaIbHbIE 3aKOHBI (PU3UKU U paanoPpU3UKI

CnocobeH NPUMEHSTH
6a30Bble 3HaHUS B 00- | YMeTb: MPUMEHATh pU3NYeCKHe 3aKOHBI JJIs1 pellleHus] TpaKThye-
Jactu PU3UKM M pa- | CKUX 3a,a4 B 06J1acTU GU3MKU U paJMOPU3UKHU

JUOPHU3UKH U UCIIOJIb-
30BaThb UX B npodec- | Baagers: MeTogaMu pelieH s TEOPETUUECKUX U MIPAKTUYECKUX 3a1a4
CHOHAJIbHOM Jled- | B 06s1acTU PU3UKU U pafuoPU3UKHU

TEJbHOCTH, B  TOM
yucae B chepe mnena-
roru4ecKon JesiTesb-
HOCTH

4. OBIIAA TPYJOEMKOCTD JUCIUAIIJIMHBI



MuHHCTEpCTBO HayKHU U BEICIIEro oopasoBanust Poccuiickoit @eneparun
VYIIbsIHOBCKUI rOCYIapCTBEHHBIH YHUBEPCUTET

dopma

- YuebHast mporpamma

4.1. O0beM TMCUMILVIMHBI B 32a4e€THBIX eMHULAX (Bcero) 3

4.2. O0beM IMCHHUILIMHBI 110 BHAaM y4eOHOH padoThl (B yacax) 108

Buj yue6Hoii padoThl

Konu4yectBo yacos (¢popma o0yueHust

Bcero nmo nia-

B 1.4. mo cemecTpam

HY 1-5 6 7-8
Konrakrnas pabora 45/45 45/45
00yyJaromuxcs ¢ mpe-
10JJaBaTeJieM B COOT-
BeTcTBUU C YII
AyIUTOPHBIC 3aHSATHUS:
JIEKIIUU 30/30 30/30
CeMuHaphbI U IpaKTH- 15/15 15/15
YEeCKHE 3aHATHUS
JlaboparopHusie pabo-
TBI,
CamocrosTenbHas pa- 63/63 63/63

oora

®dopma TEeKyIEero KOoH-
TPOJIsl 3HAHUU U
KOHTPOJIA
CaMOCTOATEIBHOM pa-
OOTHI: TECTUPOBAHHE,
KOHTp.paboTa, KOJIJI0-
KBHYM,pedepaTsl
np.(He MeHee 2 BUIOB)

YcTHBIN onpoc-
JOMYCK K
BBITIOJTHEHUIO
71a00paTOPHBIX
pabor.

3amura OT4YETOB
o nmaboparop-
HBIM paboTam

VYceTHBII onpoc-
JIOTYCK K
BBITTOJTHEHHIO
71a00paTOPHBIX
pabor.

3ammura oT4ue-
TOB 10 J1abopa-
TOPHBIM pabo-

Tam
Kypcosast pabora

Buasl mpomexxyToO4HON 3auer 3auer
aTTecTanuu (3K3aMeH,

3a4er)

Bcero yacos o muc- 108/108 108/108

ITUTUTAHE

B crydae HeobX00UMOCmU UCNONIb306AHUSA 8yll€6HOM npoyecce YACMUYHO/UCKTIOYUMENbHO OUCTNAH-

YUOHHbIX 06pa306ame/zbnbzx mexHon02Ull 8 ma6ﬂm¢e uepes Cleul yKasoleaenics Koauiecmeo 4acoes

pabomul III1C ¢ obyuarowumucs ons nposedeHus 3ausamull 8 OUCMAHYUOHHOM popmame ¢ npumeHe-

HUem 31eKmpoHHO20 06yll€HMﬂ

*yacwl [Ipll no oucyunnune ykasvisaiomes 6 coomeemcmeuu ¢ Y11, 6 cnyuae, ecau oucyuniunou npe-
O0YCMOMPEHO BbINOTHEHUE OMOENbHBIX INEMEHMO8 PAbOm, CEA3AHHLIX ¢ 0YOywell NpogheccuonarbHoU

0esmebHOCIbI0 00YVUAIOUUXCS.

4.1. Copepxanue TMCHHUILIMHBI (MoayJs). PacnipenesieHue 4acoB 10 TeMaM ¥ BHAAM
y4eOHOo# padoThI:
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®opma o0yueHus: ouHasn
Buabl yueOHBIX 3aHATHI (I)opMa
AyAUTOpHBbIE 3aHSITHUS 3aun TEKYIIero
Haspanue pas- Hpakrn- Jlabopa- T Canto- KOHTPOJIA
- Bcero decKie TOPHBIE MHTEP | CTOATENb | 5o
Jlekuun pa6o- aKTUB Has pa-
3aHATHS, N
ThLIPAKTH HO 0orta
CeMUHAPBI
KYMBbI popme
1 2 3 4 5 6 7 8
1. BBenenue 11 3 1 7 Bomnpocer
JUISL TEKY-
IIIETO KOH-
TpOJIA, BO-
MPOCHI K
3aa4ery
2. Meropsi pe- 11 3 1 7 Bomnpocer
LIEHHUs 3a]1a4 JUISL TEKY-
JIMHEWHON 1IEro KOH-
TEOPUH BOJI- TpOJIA, BO-
HOBBIX MPO- MPOCHI K
LIECCOB 3aa4ery
3. CmutonrHelie 11 3 1 7 Bomnpocer
cpennl JUISL TEKY-
IIIETO KOH-
TpOJIA, BO-
MPOCHI K
3aa4ery
4. DnekTpo- 12 3 2 7 Bomnpocer
MarHUTHBIE JUISL TEKY-
TOJIS B IIETO KOH-
CILTOLIHBIX TpOJIA, BO-
cpenax MPOCHI K
3aa4ery
5. Dnekrpo- 12 3 2 7 Bomnpocst
MAarHUTHBIE IUTSA TEKY-
BOJIHBI B I[ETO KOH-
AHU30TPOII- TpOJIA, BO-
HBIX Cpenax IIPOCHI K
3aa4eTy
6. Dnekrpo- 12 3 2 7 Bomnpocst
MAarHUTHBIE IUTSA TEKY-
BOJIHBI B O1- IIETO KOH-
HOPOJHOU TpOJIsA, BO-
HU30TPOITHOU IIPOCHI K
T1a3Me 3aa4eTy
7. Dnexkrpo- 15 4 2 7 Bomnpocst
MarHUTHBIE IUTSA TEKY-
BOJIHBI B XO- I[ETO KOH-
JIOJHOU Mar- TpOJIsl, BO-
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HHUTOAKTHUB- IPOCHI K
HOH Iu1azme 3aa4yery

8. Dnekrpo- 15 4 2 7 Bompocst
MArHUTHBIE JUISL TEKY-
BOJIHBI B HE- IIETr0 KOH-
OJTHOPOJHBIX TpOJIA, BO-
cpenax IPOCHI K

3aa4ery

9. BouHsbl B 15 4 2 7 Bomnpocst
KHUIKOCTSX, JUISL TEKY-
rasax  yI- IIETr0 KOH-
pyrux reinax. TpOJIA, BO-
AHanorun B IPOCHI K
3a7a4ax o 3aa4ery
pacmpoctpa-
HEHWH BOJIH
pa3IM4YHON
buznaecKoit
NPUPOIBI

Hroro 108 30 15 63

5. COAEPKAHUE JUCIUITJIMHbI

Pa3pen 1. Beenenne

duznueckue nojis U BoiaHbL [lepeHoc BonmHamu sHepruu U uHGopMauu. Teopust BOTHOBBIX
IPOLIECCOB U ypaBHEHHS MaTeMaTH4ecKOM (M3UKH (ypaBHEHHs IOTEHIIMaja, TEIJIONPOBOJHOCTH,
BOJIHOBOE ypaBHeHHEe U ypaBHeHue KieiiHa-I'opmona). Monoxpomarnuecue nons. KommuiekcHas
dbopma 3amucu MOHOXPOMATHYECKOTO ToJisi. YpaBHeHue [ enpmronsiia. [lnockue, muinHApUYECKUE U
cheprueckue MOHOXpoOMaTHYecKue BOJIHBI. DazoBas CKOPOCTh. DHEPreTHUYECKUE XapaKTEPUCTUKH
BOJIH.

Pasnen 2. MeToabl penieHus 3a/1a4 JIUHEHHO TeOPUH BOJHOBBIX MPOLECCOB

[Ipuniun cynepno3uuuu sl JIMHEHHBIX onepaTopoB. [locTaHoBKa 3aay JTUHEMHOW TEOpUU
BOJIH. 3a/1aya 00 M3ITy4eHUH 3aJJaHHBIX UCTOYHUKOB, PACIIOIIOKECHHBIX B OTPAHMYEHHOW 00JIaCTH TIPO-
CTpaHCTBa. Y clloBUE U3MyueHus: 3omMepdernbaa U NPUHIUN IpeaenbHoro noriouieHus. [Ipumenenue
npeoOpazoBanus Oypbe A pelIeHUs JTUHEHHBIX ypaBHEHHI MaTeMaTuyeckoi (usuku. MHoOrokpat-
Hble TIpeoOpazoBanus Dypre kak pasznokeHue GU3NUECKUX TOJIeH MO TJIOCKUM BoJHaM. Jlucnepcu-
oHHOe ypaBHeHue. HauanbHas 3agaua. [loHsaTre o HOpMalIbHBIX BOJHAX B cpeaax. ['pannunas 3agaya.
Oynkuuu ['puHa 1U1s1 OCHOBHBIX YPaBHEHUH MAaTeMaTHUEeCKOW (DM3WKH U MX CBSI3b C MIPeoOpa3OBaHMUsI-
mu Oypse. ['pymnmnosas cKOpoCTs.

Pasznen 3. Crutomnbie cpeabl

['mnoresa critomHO#M cpenpl U Guznyueckue mojisd B cpenax. uznueckrue OECKOHEYHO Mallble
00BEMbI U MHTEPBAJIBI BpEMEHHU. Y CpeIHEHHE TI0 aHCaMOJIsIM, 110 KOOPAWHATaM M 110 BpEMEHU. DPro-
nudeckas runore3a. @U3NKO-XUMUYECKUE CBOMCTBA ra30B, KUAKOCTEH, TBEPIbIX TEJ U TUIa3MBbl.

Pa3nen 4. DieKTpoMarHuTHbIE NMOJISI B CIVIOIIHBIX Cpeaax
OnexktpomarHuTHeie onss  E,B,H wu D . DneKkTpudyecKkrue TOKH CBOOOTHBIX M CBSI3aHHBIX 3a-

PAOOB - TOKM NPOBOAUMOCTHU, TOKH BHCKTPHHGCKOﬁ noJripu3anu aToMOB CpCAbl U TOKM HaMarHnu4u-
BaHUsA B CpClc. ypaBHeHI/Iﬂ MakcBeiia ¢ IOJHBIM TOKOM B cpeac U CTOPOHHHUMU SJICKTPUYICCKUMU

6



MuHHCTEpCTBO HayKHU U BEICIIEro oopasoBanust Poccuiickoit @eneparun

. o dopma
VIbsIHOBCKHI TOCY/IAPCTBEHHbBIH YHUBEPCHTET

- YuebHast mporpamma

TOKaMU. DJIEKTPOMArHUTHbIE TOJISl U BOJHBI B CPEJE C MOCTOSHHBIMU €, U G . Ckun-3¢pdext. Kom-

TJICKCHAS AUDJICKTpUUYECKasi MPOHUIIAEMOCTh. AOCOMIOTHBIA KOMIUIEKCHBIN MOKa3aTeNb MPEIOMIICHUS
OJIHOPOJIHOM CpeIbl.

Pa3nest 5. DiieKTPOMAarHUTHBIC BOJTHBI B AHM30TPOIHBIX Cpeax

JsnexTpuueckas NPOHULIAEMOCTh KpUCTayioB. Ilockue BONHBI B aHM3OTPONHOM Cpele.
VYpaBHenue ®penenss. OnTudyeckue CBONCTBA OJHOOCHBIX U JBYXOCHBIX KpPHCTAJUIOB. IIoBEpXHOCTH
BOJIHOBBIX BEKTOPOB U JIyueBasi HOBEpXHOCTh. DPdexT Keppa.

Pa3nes 6. DjieKTpOMarHMTHBIE BOJIHBI B OTHOPOJAHOI H30TPONHOM IJIa3me

Beenenne B ¢usuky mira3mel. CriocoObl modydeHHs mia3Mbl. KBa3MHEUTPaIbHOCTD TUIA3MBI.
[TnasmMa B KOCMMYECKOM MpPOCTpPaHCTBE, JlabopaTropHas mia3ma. /lebaeBCKkoe SKpaHHPOBAHHUE 3JIEK-
TpUUECKUX 3apsanoB B Iiazme. Paguyc JleGas. Omnpenenenue miazmel. KBasuruapoamHamuueckoe
onucaHue 1ia3Mel. KoMIiekcHas AMANEKTpUUYecKasi MPOHUIIAEMOCTh XOJIOJHOW, M30TPOMHON Iia3-
Mmbl. Jlucniepcust BosH. [lnasmenHbie KoneOaHmsl, JIGHTMIOPOBCKas dactoTa. da3oBas M TpymnmoBas
CKOpOCTb. 3aTyXaHue u3-3a coyaapenuil. [lomHoe BHyTpeHHee oTpakeHue U IyOrnHa MPOHUKHOBEHHUS
SJICKTPOMArHuTHOI'O I10JIA B IIa3MYy. I[I/IaFHOCTI/IKa I1J1a3MBI.

Pa3nen 7. DiieKTpoMarHuTHbIE BOJIHBI B X0JI0AHOI MATHUTOAKTHUBHOM IJIa3Me

Ponb MarHuTHBIX ToNel B U3MKE TU1a3Mbl. MarHuTHBIC TOJS 3eMIU U KOCMUYECKUX 00BEK-
TOB. TE€H30p JIEKTPONPOBOTHOCTH U AUDIEKTPUUECKON MPOHUIIAEMOCTH IIJIa3Mbl. AHU30TPOIUS Mar-
HUTOAKTUBHBIX cpell. OOBIKHOBEHHbIE M HEOOBIKHOBEHHBIE HOPMAaJIbHBIE BOJHBI B XOJOJHOW MarHu-
TOAKTHUBHOM Iu1a3me 0e3 coyaapenuil. [lokazarens npenomienus 3Tux BoiH. [lokazarenu npenomiie-
HUS U MOJISIpU3alisg HOPMAJIbHBIX BOJH MIPU MX PAaCHpPOCTPaHEHUH BIOIb, MOMEPEK U MO HEKOTOPHIM
YTJIOM K HAIIPABJICHUIO BHEITHETO MAarHUTHOTO 1o, D¢ ekt Dapanest.

Pa3znen 8. JiiekTpoMarHuTHbBIE BOJIHBI B HEOJHOPOIHBIX Cpeaax

BonHoBBIE ypaBHEHUS 11 CIIOUCTOHEOJHOPOAHBIX cpell. MeToa reoMeTpu4ecKoi ONTUKH U
BKb-npubnmkenue. YpaBHeHHE dIKOHANA U TIepeHOCa SHEPTUH U3Ny4YeHHs. YpaBHEHHE Jyda. Ped-
paKIs KOPOTKHX BOJIH B Tporocdepe u noHochepe 3emnn. Kpurnueckas gactora. EcTtecTBeHHBIE
BOJIHOBOJIBI - 3ByKOBOM KaHaJl B OK€aHe, BOJIHOBOJ 3eMiIsi-HoHOCchepa.

Paznen 9. BosiHbI B :KMIAKOCTSX, I'a3ax U YNPYIruX TejJax. AHAJOIMM B 3aa4ax 0 pacnpocTpaHe-
HHMHU BOJIH Pa3JIMYHON (U3HYeCKOH NPUPOILI

ITonnas 3aMKHyTas CUCTEMa ypPaBHEHUN MEXAHMKHU JUISA JKUJIKOCTEH M ra30B: YPAaBHEHHE He-
npepeiBHOCTH, ypaBHeHue HaBbe-CTokca [1si GajlaHCca HMMITYJIBCOB, 3aKOH COXPaHEHHUS SHEPruu B
nuddepeHMaIbHON U HHTErpabHoi Gopme. IIpodiaema 3aMbpikaHus cucTeMbl ypaBHeHUH. JInneapu-
3a1usl YPaBHEHU MEXAHUKH JKUJIKOCTEH U Ta30B [JI1 MaJIbIX BO3MYILEHUIN MapaMeTPOB CPEbl. Y paB-
HEHUS JIMHEHHOW aKyCTHKU M TMAPOJMHAMUKHU. M31yueHue 3Byka OCHMILIMPYIOLIUM MOPILIHEM U pa-
IUAIBHO MyJIbCUPYIOMEH yrpyroi cepoit. IHTEeHCUBHOCTh M MOIITHOCTD M3Ty4eHHs. AKYCTHUUYECKHUMA
UMIIEAHC U3ITydaTess, IPUCOEAUHEHHAs Macca U yIpyTrocThb, CONPOTUBIEHUE n3nydeHus. [lornomre-
HUE 3BYKOBBIX BOJIH B BSI3KOH TEIJIONMPOBOAHOM cpene. CKkopocTh 3Byka. OObeMHAst M CIBUTOBAS YTI-
PYrocTh TBEpIBIX Tes. MaTemaTtuueckoe onucanue aedopmaiuu tena. 3akoH ['yka u ypaBHEHUs: Me-
XaHUKH U30TPOIHBIX YIPYTHUX Tel. J[Ba THIIa HOPMaJbHBIX BOJH B YIIPYTroM Telne. Bzanmoneicteue u
TpaHchopMaIys HOpMAJIBHBIX YIPYTUX BOJIH B HEOJHOPOJIHBIX Cpeiax.

6. TEMbI IPAKTUYECKUX U CEMUHAPCKUX 3AHATHI

1. YpaBHeHuss MakcBenia, BOJTHOBOE ypaBHEHUE, MaT€pUAJIbHbIE COOTHOLIEHUS, TPAaHUYHbIE
YCJOBHS JJIs HAIIPSKEHHOCTEN M MHAYKIUHI 3JIEKTPUYECKOTO U MarHUTHOTO MOJIEH.
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2. Teopus nucnepcuu, 4aCTOTHAs 3aBUCUMOCTb JEHCTBUTEIIBHOM U MHUMOW 4YacTed IOUAJIEK-
TPUUECKON MPOHUIIAEMOCTH AMAJIEKTPUKA U NMPOBOJHUKA. KOMIUIEKCHBIE AMAIEKTpUYECKas MPOHU-
LIaEMOCTb U TIOKA3aTeJIb MIPEITOMIICHUS.

3. CtpyKTypa IIOCKOM BOJIHBI B OAHOPOAHOM cpenie. COOTHOIICHHSI MEKy BEKTOPAMU JJICK-
TPUYECKOTO U MarHUTHOTO nojueu. Ilorok sHeprun. Bekrop Ymosa-Ilolitunra.

4. TeH30p AUANEKTPUUYECKON MPOHUIIAEMOCTH aHU30TPOITHOM cpepl. BnusHue cummeTpun Ha
BU/J| TeH30pa. BOIHBI B OTHOOCHBIX KpUCTa/LIaxX. JByIydenpeaoMicHHe.

5. DIeKTpoOMarHuTHEIE BOJHBI B METalle, CKUH-0(Q(EKT, TTyOrHa MPOHUKHOBEHHUS TIOJIS, TPa-
HUYHBIE yciaoBUA JleoHTOBHYA.

6. TeH30p AMPIEKTPUUECKON NMPOHUIIAEMOCTH HAaMarHWMYEHHOW IJIa3Mbl, 3JIEKTPOMarHUTHbIE
BOJIHBI B HAMAarHU4E€HHOM I1a3Me

7. Bonnbl B @eppure. IIpogonasHoe U nonepeyHoe pacnpocTpaHeHHe (OTHOCUTENIBLHO BEKTOpa
HamarHuueHHocTH). DpdexTsl apanes u Kotona-MyToHa, oTpakaTtensHble 3¢ dextsl Kepa.

8. Ilonspuzanusi AIEKTPOMArHUTHBIX BOJIH, OPTOTOHAJILHOCTh COOCTBEHHBIX BOJIH, BEKTOPBI
J>xoHca.

7. JJABOPATOPHBIA IPAKTUKYM
Jlannwiii 6uo pabomsi ne npedycmompen VII.
8. TEMATUKA KYPCOBBIX, KOHTPOJIbBHbBIX PABOT, PE®OEPATOB
Jlanubliit Bua padboTel He ipexycMoTper YII.

9. NEPEYEHbB BOIIPOCOB K 3AYETY
1. YpaBHeHHE 37€KTPOMArHUTHOTO MOJs. MaTepuaibHble COOTHOIICHHUS.
2. YacToTHas 3aBUCUMOCTb AEUCTBUTEIBHON U MHUMOMN YacTel AUAIEKTPUUECKOM MPOHUIIAEMOCTH.
3. YpaBHEHHE HENPEPBHIBHOCTU. 3aKOH COXPAHEHHUS 3apAa.
4. YactoTHbIE 001aCTH PA3IMYHOTO MTOBEACHUS TUIICKTPUKA.
5. BoiHOBOE ypaBHEHHE B OMHOPOAHOM cpeae. [1nockre BOJHBI.
6. Teopus nucnepcun ans metannos. KoMiuiekcHas IpoBOIUMOCTb.
7. CTpyKTypa IJIOCKOW BOJIHBI B OHOPOAHOM cpeae. COOTHONIEHUS MEXIY BEKTOpPAMHU AJIEKTpUYE-
CKOI'0 U MarHUTHOTO TIOJIEH.
8. Obmiee mUCIIepCHOHHOE COOTHOIIIEHUE /TSl BOJIH B @aHU30TPOIHBIX cpeax. Y paBHeHue DpeHes.
9. Ilotok sHepruu. Bexrop Ymosa-Iloiitunra.
10. TeH30p NMAJIEKTPUYECKOW MPOHMUIIAEMOCTH AHU3O0TPOMHON HETMPOTPONHOW cpenbl. BrusHue
CUMMETpHUH Ha BUJI TEH30pAa.
11. I'pannyHbIE yCIOBUS ISl HANIPSYKEHHOCTEH M MHIYKIIUK JIEKTPUYECKOTO U MAarHUTHOTO TOJIEH.
12. BoaHbI B OJHOOCHBIX KpHUCcTallIaX. [[BynyuenpenoMieHue.
13. OnHOpOoAHBIE M HEOAHOPOAHBIE BOIHBI. [I0BEpXHOCTHBIE BOJIHBI.
14. JIByny4yenpenoMiieHHe Ha TPAHULIE IByX CPENL
15. Bonnbl B cpenie ¢ MpoBOAUMOCThIO. KOMITIEKCHBIE qUANEKTpUUeCcKas MPOHUIIAEMOCTh M TTOKa3a-
TEJb IPEJIOMIICHUS
16. Tlonspuzanus 37€KTPOMArHUTHBIX BOJIH.
17. Onpenenenue moxkazaTens NpeoMiIeHHUs U K03 pUiineHTa SKCTUHKIIMY TOTJIOMIAIOIIEH CPe/Ibl.
18. TeH3op AUAJIEKTPUYECKON MPOHUIIAEMOCTH HAMAarHWYEHHOM IJ1a3Mbl, YaCTOTHAs JUCTIEPCHS.
19. BonHbl B MeTasuie, TIyOMHa IPOHUKHOBEHUS TOJIS.
20. DIeKTpOMarHUTHbIE BOJIHBI B HAMAarHUYECHHOM M1a3Me
21. OtpakeHre HOpMaJbHO MANAIONIEH BOJNHBI OT IUIOCKOW moBepxHOcTU. Koadduumentsr orpaxe-
HUS, TPOXO0XKICHHUS], TOTJIOIICHUSI.
22. TeH30p MarHUTHOM MpoHHUIIaeMocTu Geppura. Ypasaenue Jlannay-Jludmmma, ero pemenue.
23. OTpaxeHue BOJHBI, MAJA0ICH HA MIOCKYIO0 MOBEPXHOCTH MO MPOU3BOJIBHBIM YTiIoM. DOpMyIbl
Openeus.
24. Bonnsl B peppurte. [IpomonpHOE pactipocTpaneHue (Bojb HaMarundeHHOCTH). D¢ dekt Dapanest.
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25. TlonHoe BHyTpeHHEE oTpaxkeHue. Yroa bprocrepa.

26. Bonnsl B peppure. [lonepeunoe pacrnpocTpaHeHne (TMEPHICHIUKYIIPHO HAMarHUYCHHOCTH). D -
¢dext Korona-MyToHa.

27. Teopust tucnepcur B HENPOBOJAHUKAX.

28. Ilnnocko-cnoucras nepuoanueckas cpena. JucrnepcuioHHoe cootHomeHue. Ero ananus.

10. CAMOCTOSATEJBHASA PABOTA CTYAEHTOB

[To maHHOW MUCIMIUTHHE OPTaHU3YETCS M MPOBOUTCS BHEAY TUTOPHAS CAMOCTOSITeIIbHAS padoTa.

CamocTosTenbHast paboTa CTyISHTOB, IPEIyCMOTPEHHAs yUeOHBIM TUIAHOM B 00beMe He Me-
Hee 50-70% o01Iero KoJM9YecTBa 9acoB, JOJKHA COOTBETCTBOBATH 00JIce TITyOOKOMY YCBOCHHIO H3Y-
4aeMoro Kypca, (hopMHUpOBaTh HABBIKU MCCIENOBATEILCKON pabOThl U OPUEHTUPOBATH CTYJICHTOB Ha
YMCHUC MMPUMCHATb TCOPCTUICCKUEC 3HAHWA HA IIPAKTUKE.

CamocTtosaTenbHas paboTa Mo JaHHOW AUCUUIUIMHE COCTOUT U3 CIEAYIOMUX MOIYJIECH:

° MOATrOTOBKA K NPAKTHUYCCKUM 3aHATHUAM,

. MOJIMOTOBKA K SK3aMEHY.

HpI/I IMOATOTOBKC K IMPAKTUYCCKHUM 3aHATHUAM U KOHTPOJIbHBIM MCPOIPUATHAM PEKOMCHAYCTCA
PYKOBOJICTBOBAThCSl yUeOHUKAMU M Y4€OHBIMU TTOCOOHSIMH, B TOM YHciie U MHPOpMaIuei, moirydeH-
HOH B Internet.

CryaeHTaM pPEeKOMEHIYeTCs CIEAYIOMUNA MOPSAOK OpraHU3alud CaMOCTOATEIbHOW pPabOoThI
Haa TCMaMM U IIOATOTOBKU K ITPAKTUYCCKHUM 3aHATUSAM!

. O3HAaKOMHUTBCS C COJICPIKAHUEM TEMBI;
. IPOYUTATh MaTepHall JIEKIHi, IPU 3TOM HY>KHO COCTaBUTh cebe 0011ee NpeCTaBIeHNE
00 M3MaraeMbIX BOIPOCax;
. poYnTaTh NMaparpadsl yueOHUKA, OTHOCAIINECS K JaHHOU TEME;
. HEePEeHTH K TIIATEIFHOMY M3YUYCHHUIO MaTepralia, yCBOUTh TEOPETUIECKUE MTOJIOKECHUS U

BBIBOJIBI, ITPU 3TOM HY>KHO 3aIMCHIBAaTh OCHOBHBIE MOJOXEHUS TeMbI ((POPMYITHPOBKH, ONPEICIICHUS,
TEPMUHBI, BOCIIPOM3BOIUTH OT/IEIBHBIC CXEMbI U YEPTEKH U3 YICOHHKA U KOHCIIEKTA JICKITHH ).

Pe3ynbraThl caMOCTOATENBHOM PabOThl KOHTPOJIMPYIOTCS MPENOJaBaTeNieM U yUUTHIBAIOTCS
MIPY aTTECTAIlMU CTYJIeHTa (9K3aMEH).

11. YYEBHO-METOJUYECKOE U UHOOPMALIMOHHOE OBECIIEYEHHUE JUCIMUII-
JIMHBI

a) CiMcok peKoMeHIyeMoil JIuTepaTyphbl

OCHOBHAsI JINTepaTypa:

1. Backesuu, B. JI. Teopus BonH : yuebHOe mocobue s By30B / B. JI. BackeBud. — 2-¢ u3n. —
Mockga : U3natensctBo FOpaiit, 2022. — 253 ¢. — (Bricmiee o6pa3oBanue). — ISBN 978-5-
534-13167-3. — Tekcr : anextpoHHbIi // OOpa3zoBarenbHas miatd@opma FOpait [caiiT]. —
URL: https://urait.ru/bcode/496507

2. baes, B. K. Teopus xonebanuii : yaebnoe mocodue st By3oB / B. K. baeB. — 2-e nzn. —
Mockga : U3natensctBo FOpaiit, 2022. — 348 c. — (Bricmiee obpa3oBanue). — ISBN 978-5-
534-08527-3. — Tekcr : anextpoHHsIi // OOpa3zoBarenbHas miatdopma FOpait [caiiT]. —
URL: https://urait.ru/bcode/494483

3. Mycun, 1O. P. ®usuka: konebanwusi, onTuka, KBaHTOBas (pu3nka : yaeOHOe mocodue s
cpenHero npodeccuonaabHoro obpazosanus / FO. P. Mycun. — 2-e u3f., ucIp. u A0M. —
Mocksa : M3natensctBo FOpaiit, 2023. — 329 c¢. — (IIpodeccnonanpHoe 00pa3oBaHue). —
ISBN 978-5-534-03540-7. — Texkcr : anexkTpoHHbIH / Obpa3zoBarenbHas mardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/514404
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JAOTOTHUTE/IbHASI JINTEpaTypa:

1. Huxkepos, B. A. ®usuka : yueOHUK U NPaKTHKYM Juisd By30B / B. A. HukepoB. — Mockaa :
Uszparenascto HOpatit, 2022. — 415 ¢. — (Briciiee oopasoBanue). — ISBN 978-5-9916-
4820-2. — TexkcT : sneKTpoHHBIHM // O0pa3oBaTensHas miardopMa FOpaiit [caiiT]. —

URL.: https://urait.ru/bcode/489259

2. dusmka: kojaedanus 1 BOJHBL. JIabopaTOpHBIN IPAKTUKYM : YUeOHOE ITOCcCOOHE IS BY30B /
B. B. I'opmau, H. A. UBanos, M. B. ITnactuanna, A. C. Py6au ; mox penakmuei
B. B. I'opiaya. — 2-e m3j1., ucnp. ¥ gon. — Mocksa : M3narensctBo Opaiit, 2023. —

126 ¢. — (Briciiee o0pazosanue). — ISBN 978-5-534-10139-3. — TekcT : 2JIEKTPOHHBIH //
Oo6pasoBarenbHasg miatdopma IO0paiit [caiit]. — URL: https://urait.ru/bcode/512971

y4eOHO-MeTOoAuYecKasl JIuTepaTypa:

1. Cemenuos /l. 1. Meronnueckue yka3zaHus JJisl CAMOCTOSITENIbHON pabOThI CTYIEHTOB I10
muciuminHe "PacnipocTpaHeHne 31eKTPOMarHuTHBIX BOJIH B OJJTHOPOJIHBIX, IEPUOAUYECKUX U
HAHOCTPYKTypax" : IUIsl CTyAeHTOB OakanaBpuaTa mno HanpasieHuto 03.03.03 -
«Pamnoduzuka» npoduns « TBepaoTenpHAs IEKTPOHUKA M HAHOIJIEKTPOHUKay / Y'Y,
NODBT. - 2019. - 3arn. ¢ skpaHa. - Heomy6nukoBaHHBIH pecypc. - DIEKTPOH. TEKCTOBbIE
nad. (1 gaiin : 3,26 MB). - Pexxum noctyma: 9b6C Yal'V. - Teker : anekrponHsiid. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/9158

CornacoBaHo:
Ben. cneranucr OO HB Yul'V. / M AR e 2023r.
" JIOJOKHOCTb COTPY/IHHMKA HAYYHOM OMOIHOTEKH [)7(0) TO/IIHCh nata

0) IIporpamMHoOe oOecrieueHue

Jlutien3noHnHple MaTeMaTrueckue naketsl: Maple, maket mporpamm Moit Oduc Cranmaptasiii, OC
Axnpr Paboyas cranmms 8.

B) IIpodeccuonasibHbIe 6a3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. D1eKTPOHHO-0UOJIMOTEYHbIE CHCTEMBI:

1.1. Hudposoii obpazoparenbublii pecypc IPRsmart : snekrpoHHo-0MONMMOTEYHAsT cCUCTEMA :
caiit / OO0 Komnanus «Aii [lu Ap Meaunay. - Capatos, [2023]. — URL: http://www.iprbookshop.ru.
— PexxuM noctyna: uis 3aperucTpup. Moab30BaTelIeh. - TEKCT : 3JIIEKTPOHHBIM.

1.2. O6pasosarensras miathopma FOPAUT : 06pasoBaTebHblil pecypc, dIEKTPOHHAS OHO-
muoreka : cat / OOO DIeKTpOHHOE H3AATEIHCTBO «IOPAUT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum goctymna: yist 3aperucTpup. Mojab30Baresiel. - TeKCT : 2IeKTPOHHBIH.

1.3. ba3a nanHbIX «aekTpoHHas OubanoTeka Texuudeckoro BY3a (OBC «KoncynpTaHt cry-
JIEHTa») : AIEKTPOHHO-O0MOMMoTeuHas cucrema : cat / OO0 «Ilomurexpecype». — Mocksa, [2023]. —
URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum goctyna: /uis 3aperucTpup. nojb3oBare-
ned. — TekcCT : IIeKTPOHHBI.

1.4. KoHcynbpTaHT Bpada. DJIEKTPOHHAS MEIUIIMHCKas OmOmmoreka : 0a3a JaHHBIX : CalT /
OOO «Bpicmias mkoyia opraHu3allMi W YIPABICHUS 31paBOOXpaHeHUEM-KOMIIIEKCHBI MeaUIMH-
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CKUU KOHCANTUHI». — MockBa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum goctyna: ans 3a-
peructpup. noib3oBaTenen. — TeKCT : 3eKTPOHHBIM.

1.5. bonbmas meauuHCKas OMOIMOTEKA : AIEKTPOHHO-OUOMHMoTeuHas cucrema : caidt / OO0
«byxkam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctyna: s 3a-
PErUCTpUP. MOJIb30BATENEU. — TEKCT : AJIEKTPOHHBIN.

1.6. OBC Jlansb : anekTpoHHO-OHOMMOTeYHass cucteMa : cailt / OO0 DBC «Jlanp». — CaHKT-
[TerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexxum poctymna: ans 3aperucTpup. Mojb30Ba-
Tener. — TeKCT : AJEKTPOHHBIN.

1.7. OBC Znanium.com : 351eKTpOHHO-OnOMMoTeuHas cuctema : cailt / OOO «3HaHUyM». -
Mockaa, [2023]. - URL: http://znanium.com . — Pexxum goctymna : i 3aperucTpup. MOIb30BaTEIICH.
- Tekcr : 3JIeKTPOHHBIM.

2. Koncyastantllirwc [DnekTpoHHBIH pecypc]: crmpaBouHas mpaBoBasi cucrema. /| OO0
«Koncynprant [Tnmtoc» - DnektpoH. naH. - Mocksa : KoncynsrantlInroc, [2023].

3. ba3bl JaHHBIX NEPUOANYECKUX U3TAHUM:

3.1. eLIBRARY.RU: HayuHas snexTpoHHas Oubauoreka : caiit / OO0 «Hayunas DnekTpoH-
Has buOmmorekay». — Mockga, [2023]. — URL: http://elibrary.ru. — Pexxum moctyma : Juisi aBTOpwH3.
nosb30BaTesen. — TeKCT : JIIEKTPOHHBIN

3.2. DnexrponHas oubnmmoreka «Mzmarensckoro noma «I'pederrnkoBy» (Grebinnikon) : amek-
TpoHHas O6ubanoreka / OO0 N «I'peGenHuxoB». — MockBa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pesxum moctyma : ajisi aBTopu3. mosib3oBarenieil. — TeKCT @ 3JIeKTPOH-
HBIIA.

4. ®enepajbHas rocyaiapcrpeHHass nHpopmannonnas cucrema «HanuonaabHas 3jiek-
TpPOHHAas O0ub/IMOTeKa» : ANeKTpoHHas 6ubnuoreka : caiit / ®I'BY PI'b. — Mocksa, [2023]. — URL:
https://H306.pd. — Pexxum moctyna : i moib3oBarenieii HaydyHOW OMOIMOTeKU. — TeKCT @ 3JEKTPOH-
HBIM.

5. Poccuiickoe odpa3oBanue : ¢enepanbubiii noptan / yupeaurenab OI'AY «DULTO». —
URL: http://www.edu.ru. — TeKcT : 37I€KTPOHHBIMA.

6. DaexTpoHHass OubauoreyHas cucrema Yal'V : moaynb «DieKTpoHHass OMONIHOTEKa»
ABHC Mera-ITPO / OO0 «/lata Dxcmpeccy». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum moc-
TyMa : 715 I0JIb30BaTeNeil HayuyHoU OuOmoTeku. — TeKCT : SEeKTPOHHBIH.

CornacoBaHo:
ey i S Ln )12 Q 2023
JI0IKHOCTB COTpyaHUKa YU TuT /’ [)%[0) / ~* MOAIHUCH nara

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJINHBI:

Ayautopuu JUis IPOBEICHUS JIEKIHM, /IS BHITOJHEHUS JIa00paTOPHBIX pabOT U MPAKTHUKYMOB,
JUISL IPOBEACHUS TEKYILEr0 KOHTPOJS M IMPOMEKYTOUYHOM aTTECTAllMH, KypCOBOIO MPOEKTHUPOBAHUS,
CPYIIOBBIX U UHAWBUIyalIbHBIX KOHCYJIbTAUUN. AyJUTOPUN YKOMILIEKTOBAHBI CHIEIIMAIN3UPOBAHHOM
MeOenbo, y4eOHOM TOCKOM. AyIUTOpPHH AJs MPOBEACHUS JEKIUil 000pyA0BaHbl MYyJIbTUMEIUHHBIM
o0opyaoBaHUEM ISl TIPEIOCTABICHUs HHPOpPMAIMK O0JbIION ayautopud. [loMerneHus Ay camo-
CTOSATENBHON PabOTHl OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOW C BO3MOXXHOCTBHIO TOJIKIIIOUEHUSI K CETH
«uTepreT» u obecreueHUeM AOCTyNa K AJIEKTPOHHOW HMH(PPOMAIIMOHHO-00pa30BaTEILHON Ccpeje,
AJIEKTPOHHO-O0MOMMOTeUHOU cucteme.llepeuenb 00opya0oBaHus, UCIIONIB3YEMOTO B YUeOHOM TpoILiec-
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ce, YKa3bIBAETCsl B COOTBETCTBUU CO CBEIECHUSIMH O MAaTEpPHAIbHO-TEXHHMYECKOM OOECIIEYeHUH M OC-
HAIlIEHHOCTH 00pa30BaTeIbHOTO Mpoliecca, pa3MeIIeHHBIMI Ha opHuIHanbHOM caiite Yal'Y B pasnene
«CBenenust 06 00pa3oBaTENbHON OpraHU3AINI.

13. CHEIMAJIBHBIE YCJIOBUA JJISA OBYYAIOIIIUXCSA C OT'PAHUYEHHBIMU
BO3MOKHOCTAMM 310POBbSA

B ciiyyae Heo6xX04MMOCTH, 06YHAIOLIMMCS U3 YK CJIA JIML, C OTPaHUYEeHHBIMU
BO3MO>XHOCTSIMH 3/10pOBbA (110 3aBJIEHUI0 00y4YaloLlerocsi) MoryT npejJjaraTbCcs O4HU U3
C/IeAYIOLUIMX BAPUAHTOB BOCIPUATHS UHGOPMALIUU C YIETOM UX UHUBU/IyaIbHBIX
ncuxopU3nIeCcKrUx 0COOeHHOCTeMH:

* JJId JIML, C HapyLUeHUsMU 3peHHUs: B IeyaTHOU GpopMe yBeJIMiYeHHbIM WpUPTOM; B popme

3JIEKTPOHHOTO JOKyMeHTa; B popMe ayauodaiiia (mepeBo/ yueObHbIX MaTepHUaJIOB B
ayauodopmar); B medyaTHOU ¢popMe Ha si3biKe Bpaiisist; ”HAMBUYyaIbHbIE KOHCYJIBTAIUH C
npuBJedyeHHeM TUPIOCYp0NepeBOAUNKA; UHANBU/YyaIbHbIe 3aJaHUS U KOHCY/IbTAIUY;

* IS JIML, C HapylLIeHUsIMU cJlyXa: B eyaTHOU ¢popMe; B popMe 3JIeKTPOHHOTO

AOKYMEHTAQ; BUAEeOMaTEPHaJIbI C Cy6TI/ITpaMI/I; HHAWBUAYAJIbHbI€ KOHCYJIbTAllUM C IPHUBJIEYEe-
HHUEM
cypagornepeBoaAYUKa;, MHAUBUAYAJIbHbBIE 3aIdHUA U KOHCYJIbTAlIUH,

JUI JIUL, C HApYLUeHUsIMU ONIOPHO-/IBUraTeJIbHOIO annaparTa: B He4aTHoU GpopMe; B

dopMe 3JIeEKTPOHHOTO JJOKYMeHTa; B opMe ayArodailia; UHAUBUIyaJIbHble 3aJaHUS U
KOHCYJIbTal| 1 H.

B ci1yyae HE06X0AMMOCTH UCIOJIb30BaHUsl B y4eOHOM Ipolecce

YAaCTUYHO/UCKJIIOUUTENbHO JUCTAaHLIMOHHBIX 00pa30BaTe/bHbIX TEXHOJIOTUN, OpraHU3alus
pa6oThl [I1C c obyyaromumucsa ¢ OB3 u muHBa/iMAaMu NpelyCMaTPUBAETCS B 3JIEKTPOHHOMU
MHG$OPMaIMOHHO-00pa30BaTE/IbHOU Cpeie C yUYeTOM UX UHUBUIYAJTbHbIX MCUX0PU3UUECKUX
0COOEHHOCTEMN.

PazpaboTaux J.1.CemeHn1ioB
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