


Pabouas nporpamMma  aucuMIUiMHBL  «TeoperHyeckass  (H3HKA
(OaeKkTpoaAHHAMHKA CHJIOLIHBIX cpea)» A 00ydaloluXCsl IO HAalpaBIEHHIO
noaroroBkd 03.03.02 ®uszuxa (IIpoduns: ®usmka), coctaBieHa Ha OCHOBaHUH
@enepalibHOTO TOCYJIapCTBEHHOTO 0O0pa3oBaTElIBbHOrO CTaHAapTa BBICIIErO
obpazoBaHusi — OakajlaBpuatr no HampabieHuro noarotoBku 03.03.02 dusmka,
YTBEP)KICHHOI0 NpHKa3oM MuHHCTepCTBa HayKH U BBICIIETO 00pa3oBaHHS
Poccuiickoti ®enepauun ot 07.08.2020 Ne 891 (c usM. u gom.), Ilopsanka
OpraHu3allMi U  OCYIIECTBIEHUS  00pa3oBaTENbHOM  [IEATENbHOCTH IO
oOpazoBaTeNnbHBIM IIporpamMMamM BBICIIETO 00pa3oBaHUA — IporpaMmam
OakanaBpuaTa, IporpaMmaM CIeLHaIWTETa, MporpaMMaM  MarucTparypkl,
YTBEPKACHHOrO0 IpHKa3oM MHHHCTepCTBA HAayKHM M BBICIIETO 0Opa3oBaHUA
Poccuiickoit ®@enepaunu ot 06 ampens 2021 r. Ne 245 (¢ u3sM. u 10IL), B
COOTBETCTBHH C y4eOHBIM IJIAHOM, YTBEPKICHHBIM YueHbIM coBeToM ®I'EOY BO
«JonI'Y» nns nabopa 2024 rona.

PazpaboTuiik:
IOHEHT Kadeapel TeopeTHUeckoH (H3HKH H
HaHOTEXHONOTHH, K.h-M.H B. U. ®uHoxuH

PaGouas mnporpamma yTBep)KAeHa Ha 3aceqaHHH Kadeapbl TEOpeTHYeCKOH OH3HKH H

HAHOTEXHOJOrHI.
[Tpotokon oT 26.03.2024 r. Ne 16

3aBenytoiii kadeapoii 5 A.T. [letpenko
—ZF

COTJIACOBAHO: /

JlexaH (PH3HKO-TEXHHYECKOTO o 3 o

bakynpTeTa ~ w7 C.A. DomeHko

28.03.2024 r.

VYuyebHo-MeToAHUeCKass KOMHCCHA (PH3HKO-TEXHHYECKOTO (aKyJib
[Ipotokon ot 27.03.2024 r. Ne 2.
[Tpencenarens , B. H. Kotenko

PykoBoauTeny ocHOBHO# podeccHOHaNbHO

o0pa3oBaTeIbHOI NPOrpaMMEI: %/ S
A. B. besyc

KaHIHIAT (PH3HKO-MaTeMATHIECKHX HayK Y/ /
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1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBHON
IMPOI'PAMMBbI
1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YUYAIOIMINUXCS, MPEAIICCTBYIOIIHE

U CONYTCTBYIOIINE AUCIUIUINHBI, HA KOTOPBIX OCHOBBIBACTCS U3yUCHHE JAHHOM:

JUCHUIUIMHBL TporpaMMbl OakanaBpuaTa: MaTtematuueckuil aHanus, AHaTUTHYECKas
reomMeTpusi W JuHeWHas anreOpa. Teopust rpymm, OOmas u 3KCIepUMEHTalbHAs (U3HMKa
(Mexanuka), O0mas u sxkcriepuMenTanbHas pusuka (MonekynsapHas pusuka. TepmMoauHaAMHUKA).

1.2. JlucuuruimHbl, KypcoBble paOOThI W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE TaHHOM
JUCIUTIAHBI HE00X0MMO Kak MpeIIecTBYIOIIEE! Teoperuueckas ¢buzuka
(Onexkrponunamuka), Teoperuyeckass  Qu3nka (KBanTtoBass MexaHuka), YueOHas:
03HAKOMUTEIIbHAS IPAKTHUKA.

2. OIIMCAHMUE JUCHHUIIVIMHBI

2.1.  OOmas xapaKTepUCTHKA

HaumeHnoBaHue moka3aTens 3HaueHHE MOKa3aTes

HasBanue oO6pazoBaTenbHON IpOrpaMMBl

03.03.02 ®dusuka (IIpoduiis: Pusnka)

[[Indp u Ha3BaHHUE B COOTBETCTBUU C
y4€OHBIM TIJIAHOM

b1.5.M2.10 Teopernueckas ¢pusnka
(OnexTpoMHAMHKA CIUIONIHBIX CPEN)

Yacts 00pa3oBaTeNbHOM MPOrpaMMbl

bazoBasg gactn

KoanyecTBO 3a4eTHBIX CANHUIL / Bcero 4acos

3,5/126

2.2.

PacnpeﬂeneHI/Ie 4acoB II0 nepuoaamMm O6y‘IeHI/I${

O011Iee KOJIMYECTBO YaCOB

dopma

oOyueHus nabopa-

TOPHBIX

JIEKIH-
OHHBIX

KypcC
CEMECTP

CaMOCTOS-
TeJIbHOM
paboThI+

KOHTPOJIb

IpaKkTu-
YEeCKUX

®opmMma
KOHTPOJIA

BCETO

w
(6]

QOunas 34

17 75 126 JK3aMEH

3.

HEJIM JUCHUTIAHBI

dopmHupoBaHUE 3HAHUM M yMEHUN CTyAE€HTa B 00JacTU pELIeHHUs 3aJay IO pacyery
YCIOBUH paclpoCTpaHEHHsI 3JEKTPOMArHUTHBIX BOJH B pPa3JIMYHBIX Cpefax; MpopaboTka
CTYACHTAMHU TCOPECTHUYCCKOr0o MaT€puaia 1o 3JICKTPOANHAMUKHU CIIJIOIIHBIX CPCI.

4, KOMIIETEHIIUU OBYYAIOUIET'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUS KOMIIOHEHTA OBPA3OBATEJIBHOM ITPOI'PAMMBI, X
NHAUKATOPBHI U IIVIAHUPYEMBIE PE3YJIbTATbBI ObYUYEHUSA

Komnerenuu WHnukaTtopsl Pesynbrarel 00yueHus

OIIK-1. Cnocoben OIIK-1.19. OIIK-1.19.1. 3HaeT OCHOBBI

MIPUMEHSATH 6azoBbie | PaccmarpuBaet KJIACCUYECKOMN AJIEKTPOIMHAMHUKHU

3HaHUSI B o0JacTy | BO3MOXHBIE TIOJIXOJBI K | CIUIOIIHBIX CPEI: YPaBHEHUS

¢buznKo- pELIeHUIO 3a/1a4 Maxkcgesuia B auddepeHnanbHol 1




MaTeMaTHYECKHUX U | nmpodecCHOHATBHOM
(nn) €CTCCTBCHHBIX | JICATSIIHHOCTH,

HayK B cdepe cBoel | OLIEHUBACT UX
npodeccuoHaIbLHON 3P HEKTUBHOCTD U
JIeITEIbHOCTH; COOTBETCTBHUE
[IOCTABJICHHBIM I[CJISM.

HWHTETpaIbHON (hopMax, METObI
HAaxO0’KJICHUs TPAaHUYHBIX YCIOBUH,

MaTCpHaJIbHbIC COOTHOLICHUA, OCHOBEI

TEOpPUH MarHeTu3Ma u
CBEPXIPOBOUMOCTH.

OIIK-1.19.2. YMeeT oJb30BaThCs
3aKOHAMU AJICKTPOIMHAMUKY IS
pacyera nmoTeHIuana
AJIEKTPOMArHUTHOTO TTOJISI B
pa3IMYHBIX Cpeax.

OIIK-1.19.3. Bianeetr HaBbIKaMUu
peIIeHUs THTMYHBIX 3a]1a9
AIEKTPOIMHAMMKY CILIONIHBIX CPE.

OIIK-1.20.
[Tpumensier

3¢ (heKTHBHBIE METOIBI
pelieHus 3aaau
poQeCCHOHAIBHON
JESITEIIbHOCTH.

OIIK-1.20.1. 3HaeT coBpeMEHHbIE
METO/IbI PEIIeHUs] yPAaBHEHU I
Makcsemia B pa3jIMuHbIX CpeAax,
METO/IbI AIEKTPOCTATUKHU 1
MarHMUTOCTATHKH.

OIIK-1.20.2. YMeeT 10JIb30BaThCS
MPUOIMKEHHBIMI METOIaMU
AICKTPOIMHAMHMKH.

OIIK-1.20.3. Braageer HaBBIKAMU
pelieHus: ypaBHEHU I
AJICKTPOMArHUTHBIX BOJIH B
MaTepHaIbHBIX CPe/Iax.

o. IMPOI'PAMMA JUCHUIIJINHBI

HazBanue temsl

Kpatkoe copeprkanue TeMsbl (BOIIPOCH TEMBbI)

Pazpnen 1. IlocTosiHHOE 3IIEKTpUUYECKOE U
MAarHUTHOE MOJISI B CIUIOIIHOM CpeJie

QHCKTpOCTaTI/IKa IMPOBOAHUKOB.

VYpaBHeHust MakcBeiia B IPOBOIHUKE.
Ycpennenue. [IoBepXHOCTHAS TUIOTHOCTH 3aps/ia.
OHeprus CUCTEMbI IPOBOJHUKOB. EMKOCTH.
Teopema Tomcona.

Merton nzobpakeHuit

W3onupoBaHHass U
IJIOCKOCTh. MeToJ KOH(GOPMHOIO OTOOpa)keHUsl.
TeH30p MaKkCBENIOBCKUX HANpPsDKEHUH.

3a3CMJICHHAasA

[Jenonsprsanus n1poBOJHUKOB

[TpoBoasmmii
CUCTE€Ma KOOpJAMHAT.
PacnipenienieHne miI0THOCTH 3apsiIOB.

SJIAIICOU,

DNeKTpOoCTaTHKA AUDICKTPUKOB CsizaHHBIE U CTOPOHHUE  3apsbl
JIIDIIEKTPUKAX, JIDJICKTPUIECKast
MIPOHUIIAEMOCTb. [Tone JUDIIEKTPUIECKOTO
AIUIATICOMA, KOIPPUIIUEHTHI JICTIONSPU3AIINHN.

PaboTa o nmosnsipusanuu.

CuMMeTpHITHBINA aHAIN3

I'pynner cummerpun Kpucramio. [IposBieHue

JTURJIEKTPUYECKUX KPUCTAIUIOB OUpO- U I'BE30UIEKTPHUECKUX  CBOMCTB.
CumMeTpuitHbIN aHaIN3. Henynessie
KOMITOHEHTHI TEH30POB.

CerHeTOoIeKTPHUIECTBO CnonranHas mnonspusanus. Teopus Jlangay

cdepsl,

OJIIMIICON JAJIbHasA
TCH30p ACTIOJIsIpU3aIium.




BO3SHHUKHOBCHUSA YIIOPAJOYCHHOI'O COCTOSHMA.

ITocTosSHHEBIN TOK

DNEKTPONPOBOJHOCTh. [ paHUYHBIE  YCIIOBUSI.
[Tpuntun cummerpun Oncarepa. Dddext Xomra.
Oddexter Tomcona u [lenbThe.

ITocTssHHOE MarHuTHOE I10JIC

HamarHuueHHOCTh, €€  (PU3MYECKUIl  CMBICIL.
MaruurtHas BOCIIPUUMYNBOCTD, T'paHUYHBIC
ycnous. [lone mocTossHHOrO TOKa — 3aKoH buo-
Casapa.

TepMOI[I/IHaMI/IKa B MaroHuTHOM II0JIC

TepMoaMHAMUYECKHE COOTHOIIECHUSI B MATHUTHOM
nojie. DHEPrusi CUCTEMbI TOKOB. DOpMyIbl st
KOX(P(UIIMEHTOB CAMOMHIYKIIMM U B3aUMHOMN

WHIYKITUH. CaMOMHIYKITUS JINHENHBIX
MIPOBOJIHUKOB. TTone u HWHJTYKTUBHOCTb
COJIEHOHIA.

Paznen 2. DnexTpoMarHuTHBIC BOJIHBI

KBaSI/ICTaI_II/IOHapHOC I10J1€

VYcnosus kBazucrauuoHapHocty, ypasHeHus KCII
u rpaHuuyHble ycinoBusa. Toku @Dyko. I'myOuna
IIPOHUKHOBEHUS 1OJIs B IIPOBOJHUK.
[ToBepxHOCTHBIN nMIienanc. CKuH-DddexT.

HCHI/I INEPEMCHHOI'O TOKa

Nmnenanc. RLC-xontyp. Cpaur ¢assl u
COOCTBEHHBIE YaCTOTHI.

3JI€KTpOMaFHI/ITHI)I€ BOJIHBI B
JAUBJICKTPUKAX

Tox cMmemenus. YpaBHeHusa Makcsemna s
OMB. Jlucnepcuss MarHUTHOM HPOHULIAEMOCTH.
OcuWIIsITOpHASE MOJIEINb.

DeppoMarHeTU3M.

da3oBbIii nepexos (eppo-napamMarHeTHK.
OOmeHHast  SHeprusi, DSHEPIrUs  aHU30TPOIUU
dbopMbl 1 KpuCTaILIOrpadguuecKoit aHU30TPOIHH.
TeH3op pa3mMarHu4MBarOMMUX KO3()PUIMEHTOB —
niap ,JAIMHP, IUIEHKA. YpaBHeHUS
MarHUTOCTAaTHKH, TPHONKEHHUS. Y PaBHEHUS
Yokepa.

CIMHOBBIE BOJIHBI

VYpaBHeHue Jlannay-Jlngpmmua. Crnektp
CIMHOBBIX BOJIH B HEOTPAaHUYEHHOHN cpele.
BnusHue rpaHnyHbIX yciaoBuil. OmHOPOAHBIN
OMP, dpopmyna Kurrens. Heognopoausiit ®MP.
Cnexktp BonH B 1utactuHe. Cnektp MCB B
HEOIpaHMYEHHOM (eppOANIIEKTPHUKE.

OHeprus noJis B JUCIIEPIUPYIOIMINUX
cpenax

CkopocTb oTeph SHEPrUU B
JUCIIEPTUPYIOLIEH cpene. YpaBHeHUusT Makcseruia
JUIT MOHOXpoMarTthdeckoro mnoisa. Pa3zoBasg u
I'PYIIIOBas CKOPOCTH.

FCOMCTpI/IquKaSI OIITHKAa

YpaBHeHue dlikoHaa, npuHIun Pepma.

OtpaxkeHue U MpeaoMIIeHUE BOJIH

3aKOHEBI OTpaXCHUA U TIPCIOMIICHUA,
kodd¢uimenTel. OTpakeHHWE BOJH TUIACTHHOM.
IImoTHOE BHYTpEHHE OTpakeHue. Yroa bprocrepa.

Bomnnel B KpHucTaljrax

YpaBaenue @Ppenensa. JlydyeBod M BOJIHOBOM
BekTophl. Caur I'yca-Xsumena. Meron BKB.
Dddext Dapanes. [ mporpomnnbie cpepl

BoJsHBI B CITOMCTBIX Ccpeaax

T-matpuna, ee CBONCTBA. Beruucnenune
JUCIIEPCUOHHBIX COOTHOIIEHWH C IIOMOIIBIO T-
MaTpullbl, Teopema dnoke. Meron ¢ dexTuBHOIN
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cpenbl. [ToBepXHOCTHBIE MONSIPUTOHBI.

CBepx1npoBOAUMOCTb O dexr MeiiccHepa, 3aBHCUMOCTh KPUTHYECKOTO
nojas or  temnepaTypbl.  CBEpXIIPOBOJHUKHU
IEpBOr0O U  BTOPOrO0  poJad, JAMAMATHETH3M.

CoboaHas JHEprus CBEPXIIPOBOJHMKA.
YpaBHeHUA JlonnoHOB. TepmonnHamuka
CBEPXIIPOBOJHHUKOB.

6. CTPYKTYPA U COAEP KAHUE JNCHUIIJINHBI

6.1. ®opma oOydeHust — o4Has, Kypc — 3, cemecTp — 5

HanmeHoBaHUs pa3/iesioB ¥ TEM Rosmiriecrso acon
Jlexu. | Jlabop. | Ilpakr. | CPC | Bcero

Paznen 1. IlocTosiHHOE AIIEKTPUYECKOE H 17 8 38 63
MarHUTHOE TOJIS B CIUIONITHOM cpejie
DJIEKTPOCTATUKA IPOBOAHUKOB. 2 1 4 7
Metona n300pakeHui 2 1 4 7
Jlenonsipusanys NpoBOJIHUKOB 2 1 4 7
DJIEKTPOCTATUKA TUIIEKTPUKOB 2 1 4 7
CuMMeTpUITHBIN aHATIN3 TUAJIEKTPUIECKUX 2 1 4 7
KPHUCTAJJIOB
CerHeronIeKTpuIecTBO 2 1 4 7
[TocTostHHBIN TOK 2 1 4 7
[TocTaHHOE MAarHUTHOE MOJIE 2 0,5 45 7
TepmoaMHaMKuKa B MArHUTHOM T10JI€ 1 0,5 55 7
Pa3nen 2. DneKTpoMarHuTHBIE BOJIHBI 17 9 37 63
KBazucrannonapHoe nosue 2 1 3 6
[lenn mepeMeHHOTO TOKA 2 1 3 6
ONEKTPOMAarHUTHBIE BOJHBI B AUAJIEKTPUKAX 2 1 3 6
DeppomMarHeTu3M. 2 1 3 6
CHnuHOBBIE BOJHBI 2 1 3 6
DHeprus 1moJis B AUCHEPrHPYIONINX Cpeaax 2 1 3 6
I'eomeTpryeckas onTuKa 1 1 3 5
OTtpakeHue U NpeIOMIIEHNE BOJIH 1 0,5 4 5,5
BoHbl B kpucTamiax 1 0,5 4 55
BoJHBI B CIIOMCTBIX cpenax 1 0,5 4 55
CBepXIpOBOIUMOCTH 1 0,5 4 5,5
NTOI'O 11O KOMITIOHEHTY OIIOII 34 17 75 126

7. OLHEHOYHBIE MATEPHUAJIBI (CPEACTBA) JUISA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MPOMEXYTOYHOMN ATTECTAIIUA

7.1. KoHTpoJibHbIEe BONPOCHI

Paznen 1

1. Kak mnpousBOOUTCS YCpeIHEHUE IO pEelIeTKEe JJIEKTPOCTATUYECKOro MO |
COOTBETCTBYIOIIUX YpaBHEHUN?

2. B 4em paznuune npOBOJHUKOB U TUAIEKTPHKOB?

3. YpaBHEHUS MOCTOSHHOTO 3JIEKTPUUYECKOTO MOJIs B IPOBOJHUKE. | paHUYHBIE YCIIOBHSL.
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BrIpasuTe noBepXHOCTHYIO IUIOTHOCTD 3apsI0B Yepe3 MOTEHIHAI

[TonyuuTe BhIpaK€HUE JJI SHEPTUU DIIEKTPOCTATUUYECKOTO MOJIsi TPOBOJHUKOB. UTO
HazbIBaeTcs Kod((UIMEeHTaMH €MKOCTH M 3JIeKTpocTaThuyeckoll uuaykuuu? Hx
CUMMETpUS

ChopmynupyiiTe 1 ToKaxuTe Teopemy TomMcoHa

IIpoBonHuK B ogHOpoaHOM nosie. Popmyna ToMmcona. TeH30p MOIAPU3YEMOCTH.

7. YpaBueHust Makcsenia AJisi HOCTOSTHHOTO IOJIS B JUDJIEKTPHKAX.

8. Tonspuszauus u 37eKTpUUecKass UHAYKUUA. CBA3aHHBIC M CTOPOHHUE 3apsi/ibl.

9. JludpnexTpuyeckas MPOHULIAEMOCTb. YpaBHeHue Jlamimaca u rpaHUYHBbIE YCIOBUS K
HEMY

10. PaGota mo mnonspuzaluu IUAIEKTpUKA. TepMOAMHAMUYECKHUE COOTHOLICHMS IS
JUBJIEKTPUKA.

Pasnen 2

1. [uanektpuueckue cBoiicTBa KpucTaiaoB. OHOOCHBIE M JBYOCHBIE KPHUCTAJUIBI.
[TuposnexTpuyecTso.

2. Knaccudukanus KpUCTaUIOB TO CHMMETPUHHBIM cBoiicTBaM. Kakue rpymmsl
CUMMETPHUHU JIONMYCKAIOT MMbE303IEKTPUIECTBO?

3. Kak ompenenuts HEHyJEBbIE KOMIIOHEHTHI IThE€303JIEKTPUYECKOTO TEH30pa B
KpHUCTaJIJIaX OMpeeNIEHHOM IPyMIbl CAMMETPUN?

4. CerneroanektpuuectBo. CrnoHtanHas mnojspuzanus. TJ| moTeHnuman #u  ero
UCCIIeIOBaHHUE.

5. IlocTosiHHBIN TOK. MarepuaibHOE COOTHOLIEHUE. DIEKTPOIIPOBOJHOCTh. [ paHnYHbIE
yCIOBUSL.

6. IlpuHIMT CUMMETPUU KUHETHYCCKHX K03 duruentoB OHcarepa.

7. Dddexr Xomna. [Toctosunas Xoina.

8. Dddexrs Tomcona u [lenbpThe

9. VcpenHeHune KOMIOHEHT MarHUTHOTO MOJsI B ypaBHeHHUsIX MakcBeia

10. HamarHuueHHOCTbh U e (PU3MUECKHI CMBICIT

11. MarsuTHbIE TPOHUIIAEMOCTh M BOCIPUUMUYHUBOCTh. | paHUYHbIE YCIOBHUS.

12. MarautHoOe 1oJjie MOCTOSTHHOTO ToKa. 3akoH bro-Casapa.

13. TepmoaguHaMHUYEeCKHE COOTHOIIEHUS! B MArHUTHOM TIOJI€.

14. Onepruss cucrembl TOKOB. Dopmynbl g KOd()PUIMEHTOB CAMOMHIYKIIMH U
B3aMMHON UHAYKLUU.

15. CamouHyKIMS TMHEHHBIX MPOBOIHUKOB. [1oJe 1 MHAYKTUBHOCTh COJICHOUA.

7.2.  TeMbl NMCbMEHHBIX Pa0OT (THIIBI 32124)

— Hurerpuposanue ypaBHeHH MakcBesuia B cpene
— Meron u3obpaxeHuit

— CuMMeTpuiHBIM aHaJM3 KPUCTAUIMYECKOH CTPYKTYyphl M MaTepHajbHbIE
TEH30PbI

— Haxoxnenne xoadduimenToB aenonspusanud. KpHBOIWHEHHBIE CHCTEMBI
KOOpIMHAT

— OrtpaxeHue u IpeIoMIICHUE JIEKTPOMAarHUTHBIX BOJIH
—  OcuwinaropHas MOJIEIb

— llenu nepemMeHHOr0 TOKa

— VYpasuenwue Jlannay-JIndmmia

- TepMO)II/IHaMI/IKa JUDJICKTPHUKOB
— ®dazoBBIc MNepEXoabl B MArH€TuKax
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KontponpHast paboTa 1Mo TpPOBEPKE TEOPETHUECKUX 3HAHMH — 110 BCEM TeMaM,
HCIIOJIb30BAHUECM YKA3aHHBIX BBIINIC KOHTPOJIBHBIX BOIIPOCOB.

7.3.  OOpa3ser copepkaHus 9K3aMEHAITMOHHOTO OHJIETA.

DK3aMeHaTop

JloHenKni rocyJapCTBEHHbIM YHUBEPCUTET
DU3NKO-TEeXHUYECKUNA (PaKyIbTET

Kadenpa reoperndeckoii GU3MKU 1 HAHOTEXHOJIOTUN

IIporpamma BeIciIero oopasoBanus  IIporpamma GakanaBpuata

Hampasnenue noaroToBku 03.03.02 ®usuxa
[Tpodwiib NOATOTOBKH ®dusznka

®dopma 00yueHus OuHas

Cemectp [Tareii

Jucuunnuna Teoperuueckas ¢pusnka

(OnexTpoaMHAMUKa CILJIOLUIHBIX CPE)

Dk3aMeHalmoHHbIN OmieT Ne 1

1. O6001meHHbIe KOOpaAUHATHI. Y paBHeHUs Jlarpamka.
2. Teopema JIlnyBuiis. [IBrxeHne kak KaHOHHYECKOE MpeoOpa3oBaHue.
3. JIBmyKeHne TBEPOro Tena. YTIoBas CKOPOCTh

3aBenyromuii kageapoit

YTBepkJIeHO Ha 3aceaHuu Kadeapbl TEOPETUUECKON (PU3UKU U HAHOTEXHOJIOTHH, TPOTOKOI
Ne or 202 .

B ClIydac BCIACHUS yqe6Hor0 mnmponecca € UCIIOJIb30BAHHUEM 3JICKTPOHHOTO O6y‘IeHI/I${ n
JUCTaHIIMOHHBIX O6p330BaTeHI>HI>IX TGXHOJ’IOFI/II\/JI, COZACPpIKaHUC Ooujera MOXKET OTJIWYATLCS OT

MMPUBCACHHOTO.

8. PACHHPEJAEJEHHUE BAJIVIOB, KOTOPBIE NIOJYYAIOT OBYYAIOIIUECSA

OOmiast olleHKa 3HaHUM 00yyaroMMXCs MO JUCHUIUIMHE MpoBoauTcs no 100-OammbHON
HIKaJe HUCXOJ W3 MaKCUMyMa, MpPHUBEACHHOro B Tabiuie Huxke. OpraHu3aloHHO-y4deOHas
paboTa B ayIMTOPHH OLIEHHMBAETCA HAa OCHOBE TAKUX KPUTEPHUEB KaK IMOCENIAEMOCTh 3aHATHIA,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINIOJHEHUE JIOMAIlHUX 3aJaHUi, aKTUBHOCTh BO BpeMs
NPOBEICHUS JIEKIIMOHHBIX M NPAKTUYECKUX 3aHATHH (yyacTHe B OOCYXIEHUH TEKYILEro
IPOIIEHHOr0 MaTepuaia, peleHne 3a1a4 1 T.11.).

8.1. Cemectp 5

u

Howmepa pasnenos Buas pabot Maxcnmanbioe
KOJIMYECTBO 0aJlsIOB
Opranu3anoHHO-y4eOHas padoTa B ayAUTOPUHI 20
1-2 CamocTosTenpHas pabora 10
ITpakTuyeckas pabora 20
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KonTponbHas paboTa 1Mo TeOpEeTHIECKOMY 10
MaTepuany
HUTOI'O 60
DK3aMeH 40
OO01muii UTOT 3a CeMeCTp 100
CootBeTcTBHE 0a/IJIOB OLICHKE
OrneHka 1o naTHOaIbHOM IIKajIe
KomnuectBo 6amios "
us 100 ECTS | Dxzamen, nuddepeHunpoBaHHbIN 3auer
3a4eT
90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpOIHO 3a4TEHO
70-74 D 3a4TCHO
60-69 E YIIOBJIETBOPUTEIHHO p—
35-59 FX HE 3a4TCHO
0-34 = HEYIOBJICTBOPUTEIHHO P

9. OBECIIEYEHHME OBPA30OBATEJIBHOI'O ITPOLECCA JJIsA JIML C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 3JOPOBbSA 1 UHBAJINIOB

B xozie peanu3zanuu QUCHHUILTAHBI HCIIOIB3YIOTCS CICTYIOIINE TOTIOTHUTEIHLHBIC METOIBI
00y4YeHHs, TEKYILIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluid O0y4yarouuxcs B
3aBUCUMOCTH OT UX UHIUBUIYAbHBIX OCOOCHHOCTEH:

1) JUTSL CHEMNBIX U CIIA00BUALINX

- JIeKIuu  O(QOPMIISIOTCS B BHJIE OJCKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MOMOIIbI0 KOMIIBIOTEPA CO CIEUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CIIeUeHUEM;

- JUIS  BBITIOJHEHWS  3aJlaHus  TpU  HEOOXOAMMOCTH  MPEAOCTaBIISACTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaKXKE MCIOIH30BAHUE COOCTBEHHBIX YBETUYMBAIOIINX
YCTPOMCTB;

- MMCbMEHHBIE 33aJJaHusl OPOPMIISIOTCS YBEIUYECHHBIM HIPUGTOM.

2) IUTSL TIIYXHUX M CI1a00CIBIIIAIINX

- JeKIUU 0POPMIISFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

- MMMCbMEHHBIC 33JIaHUS BHITOHSIOTCS HA KOMITBIOTEPE B MUCEMEHHOU (opme;

- 9K3aMEeH TPOBOJUTCS B TNHCHbMEHHONH (opMe HAa KOMIBIOTEPE; BO3MOMKHO
poBeJicHUE B JOpME TeCTUPOBAHUS.

3) JUISL JIUI] C HapYIIEHUSIMA OTIOPHO-JBUTATENILHOTO afapara:

- JeKnuu  oQOPMIISIOTCS B BHJIE DSJCKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEIUATU3UPOBAHHBIM TPOTPAMMHBIM 00€CTICUeHHEM;

- MMACbMEHHBIC 33JITaHUS BBITOJHIIOTCS Ha KOMITBIOTEPE;

— 9K3aMEeH U 3a4€T MPOBOAATCS B YCTHOW (popMe WM BHITOTHSIOTCS B MTUCHMEHHOU
dbopme Ha KOMIIBIOTEpE.

[Ipn HEoOXOMMMOCTH TpEeIyCMAaTPUBACTCS YBEIUYECHHWE BPEMEHHU MJi MOATOTOBKU
OTBETA.

[Ipouenypa  mpoBeieHHUS  MPOMEXKYTOUHOM  arTecTalu Il OOyYarommxcs
YCTaHABIIMBACTCS € YYETOM WX HWHAUBUAYAIBHBIX ICHXO(PHU3NICCKHUX OCOOCHHOCTEH.
[TpoMexxyTouHast aTTeCTalHst MOKET MTPOBOAUTHCS B HECKOJIBKO TAIOB.

[IpoBenenne TpoOIEAYpHl OIICHUBAHHUS PE3YJIBTATOB OOYYEHHUS JIOIMYCKaeTcs C
MCIIOJIb30BaHNEM JIUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHIA.
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ObecneunBaeTcst JOCTYN K HHOOPMAIMOHHBIM U OMOIHOTrpaduueckuM pecypcam B CETH
WuTepHeT sl Kaxaoro oOydaromierocst B gopmax, aJalTHPOBAHHBIX K OTPAaHUYCHUSM HX
3JI0POBbSI U BOCIIPUATHUS HH(DOpMAIUH:

1) JUTSL CIICTIBIX U CTa00BUISIINX

- B IICUYATHON ()OpME yBETUYECHHBIM IIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— B [IEYAaTHOH (opme;

- B (hopMe IIEKTPOHHOTO JJOKYMCHTA.

3) JUTSE 00YYArOIIUXCS C HAPYIICHUSIMH OMTOPHO-/IBUTATEIILHOTO armapara:

— B IeUaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHHME YYEBHOI'O
MPOLIECCA

VYyeOubie 3aHsATUS mpoBoAsaTcss B 4 yueOHoM kKopryce Jonl'Y (r. onenx, mp.
Tearpanbubii, 13). [Insg mnpoBeaeHHs MNPAKTUYECKUX 3aHATHH TpedyeTcss ayauTopus,
00OpyOBaHHAsi MEJOBOM WJIM MapKEepHOH JOCKOW, MYJIbTUMEAMHHBIA MIPOEKTOP U SKpaH,
HOYTOYK, KOMIUIEKT y4eOHON MeOenu Ui CTYACHTOB, pabodee MECTO MpPEero1aBaTelsi, BEIXOI B
WHTepHET — MPOBOAHOM WK ¢ UCTob30BaHueM Wi-Fi.

JUis caMOCTOSITENIbHOM pabOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii O6uOIMOTEKH YHUBEpPCHTETAa U JPYIHMX DIEKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-METOIMYECKOe OOECICUeHUe, MPEICTaBICHHOE B Y4EOHO-METOIUYECKOM KaOWHETe
Kadenpsl TeoOpeTHUecKOi (GU3MKKU U HAHOTEXHOJOTUi (ayn.256).

OOyuaronmecss HWMEIOT BO3MOXHOCTh  HCIIONB30BaTh  y4eOHBIE MaTepHajbl IO
JTUCLUIUIMHE, pa3MeleHHble Ha miardgopme Moodle IlenTpa AucTaHIMOHHOIO 00pa3oBaHMS
OI'BOY BO «/lonI'Y». Ilpu n3ydeHuH NUCUUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE OOydYeHUe U
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUH.

C  ucnonp30BaHHMEM  pecypcoB  MIaTGOpPMbl  JUCTAHIIMOHHOTO  00pa3oBaHUs
OCYILECTBIISICTCSI TEKYLIUH KOHTPOJb 3HAHMN OOY4YalOLUIMXCS Ha OCHOBE TECTUPOBAHHS U
IIPOBEPKHU PE3YyIbTATOB CAMOCTOSTENIbHON paOOTHI.

11. PEKOMEHAYEMASA JINTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. Jlanpay, JI. 1. Teopernueckas ¢pusuka : B 10 T. : Yueb. mocobue 11 cTy1eHTOB (pu3.
crienpanbHocTedl yH-TOB. T. 8 : DnexkrpoamHamuka crutomHeix cpen / JI. 1. Jlammay, E. M.
Jinduur ; [ox pex. JI. I1. [TutaeBckoro. - 3-¢ uza. - M. : @usmariur, 1992. - 661 c.

2. Jlesuu, B. I'. Kypc teoperndeckoii pusuku [Teker] : [yued. mocodue mist Gpus.-TexH.
cneunanbHocTedt By3oB]. T. 2 : KBanTtoBas mexanuka. KBaHToBast craTucTuKa M (pusnueckas
kuHetrka / B. I'. JleBuu u ap. ; mox pen. B. I'. JleBuua. - 2-e u3n. - Mocksa : Hayka, 1971. - 936
c.

3. Bpenos, M. M. Kiaccnueckast 2JIeKTpOJIMHAMUKA : y9e0. TocoOue IS CTYJACHTOB (u3.
cren. BTy30B / M. M. bpenos, B. B. Pymsunes, U. H. Tonteirun ; nox pea. U. H. Tonteiruna. -
Mocksa : Hayka, 1985. - 399 c.

4. TTaBnenko, FO. I'. JIekiuu no TeopeTndeckoil Mexanuke : [Yueb. mia ¢us. dax.
yH-ToB] / 1O. I'. [1aBnenko. - M. : Uza-so MI'Y, 1991. - 336 c.
11.2. JlononHUTENbHAs JIUTEpaTypa
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1. ®eitaman, P. I1. ®deitnmanoBckue nekuu no ¢gusuke. [Boim.] 5 @ DnexktpuyecTBo U
maraetusm / P. ®@eiiaman, P. Jleliton, M. Coaunc ; Ilep. ¢ anrn. I'. U. Kompeutosa, 0. A.
Cumomnosga ; [Tox pen. . A. CmopoauHckoro. - 2. u3f. - M. : Mup, 1977. - 300 c.

2. JlxekcoH, J[. Knaccuueckas anekrponunamuka / JI. JIxekcon ; Ilep. ¢ anrm. I'. B.
Bockpecenckoro u JI. C. Conosena ; [log pen. 2. JI. bypiureiina. - M. : Mup, 1965. - 702 c.

3. Bunbd, @. XK. Jlormueckas cTpykTypa 4acTHOM Teopuu oTHOcuTenabHOCTH / @. XK.
Bunsd. - M. : YPCC, 2001. - 158 c.

12. NHO®OPMAILIMOHHBIE PECYPCHI

1. HauuonanbHast JIEKTPOHHAas onbIHoTEKA (HOBb): dbenepanbpHas
rocyiapcTBeHHass mHpopMaimonHas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocymapcTBeHHas oubnmmoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (nara oOparienus:

01.09.2023). — Pexxum jmoctyma: cBoOOIHbIH, moanucka. HeoOxoauma ycTaHOBKA MTPOrPaMMHOTO
obecrieueHus. — TEKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snekrponHas 6ubamoreka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oo6pamenus: 01.09.2023). — Pexum goctymna: i aBTOPU30B.
IIOJIB30BaTENEe. —TEeKCT: 2JIEKTPOHHBIN.

3. Hayunas snextponnas Oubnuoreka «KubOepJlenmnkay»: caiit / Accoruanus
«OTtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocrtyna:
CBOOOJIHBIN. — TEKCT: 3JIEKTPOHHBIMN.

4, DNEeKTPOHHO-ONOIMOTeYHAs cucremMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum poctyna: JUisi aBTOPU30B.
IIOJIb30BaTeNeN. — TEeKCT: 2JIEKTPOHHBIMN.

5. IBC KOpaiitT: snexkTpoHHas OubinMoTeuHas cucrema: calT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zara oopamenus: 01.09.2023). — Pexxum nocTyna: i aBTOPU30B.
nosb30BaTenen. — TeKCT: JIEKTPOHHBIM.

6. Dy1eKTPOHHO-0ubnoTeuHast cucrema Jlonl'Y: caiit / ®I'BOY BO «lonl'V». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: 3MeKTPOHHBIM.

7. JJekTpoHHbI Katajsor Hayunoit 6uGmuoreku [lonl'Y: pasnen caiira / Hb
Houl'Y. — Tekcr: anextponnsiit // DBC Jloul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oopamenus: 01.09.2023). — Pexum goctyma: MOUCK CBOOOAHBIN, AIEKTPOHHBIE
JIOKYMEHTBI — JiJ1s TTosib3oBaTened JJonl'y.

8. Jaextponnblii apxuB Jloul'¥Y: pasgen caiita / Hb Jonl'Y. — Tekcr:
anekTpouusii / OBC Houl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum moctyrma: CBOOOTHBIA.

13. INPOT'PAMMHOE OBECIIEYEHHE

1. Windows 7 PRO (xopnopatusHas auuensus oY Ne 46484614)

2. Microsoft Office (koprmopatuBHas junen3us oY Ne 46472919)

3. Microsoft Visual Studio (siuniensust nporpammsl Dream Spark 1t BBICIINX Y4€OHBIX
3aBeJIeHUH )

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmuuen3zuun GPL, Apache,
BSD niis ¢cBOGOHOTO MPOTPAMMHOTO 0OECTICUCHHS).
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