MHUHOBPHAYKHN POCCUH
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«APKYTCKHI I'OCYJIAPCTBEHHBIIA YHUBEPCUTET»

dI'BOY BO «UT'Y»

Kadenpa o01eii 1 3xcnnepuMeHTAIbHON PU3UKH

, TBEPXKIAIO
Jlexanm T . Bymes
0

Kon qucuurmummas:: 51.0.14.03

Hanpasnenue noarorosku: 11.03.04 DyiekTpoHMKA M HAHOIJIEKTPOHHKA

Tun o6pa3zoBarenbHON IpOrpaMMbl: DaKaJaBpuaT

[lpopmne  moarotoBku:  "U3Mepenwe mnapamMeTpoB W MoOIMUKAIMA  CBOICTB
HAHOMATEPHAJIOB U HAHOCTPYKTYp"

Crenenb (kBanuduKalus) BbITyCKHUKA - OaKalaBp
®opma 00yueHHs: OyHasl.

CoraacoBano ¢ YMK ¢dwusuueckoro daxynprera PexomennoBano kadeapoii
OO0I11e# ¥ SKCIEPUMEHTATBHON (DU3UKH

ITpoTokon Ne 33 ot 31.03.2022
ITpoTokon Ne_ 6
3aMm. npexacenareJis Or« 24 » wMapra 2022r.

. L 3as.kadenpoii
B.B. Uymak g

A.A. T'aBpuiok 7

Hpkyrek 2022 r.



Conepxanue

enu u 3a1auu TUCHUILIMHBL (MOJTYJIS)
Mecto aucuumiuzel (Moayis) B ctpykrype OITOIT
TpebGoBaHus K pe3yabTaTaM OCBOCHUS JUCHUTLIMHBI (MOIYJIs)

O0beM TUCHUIUTMHBI (MOIYIISI) U BHJIBI y4eOHOUM paboThI

o~ w0 DN PE

ConeprxkaHue TUCIUTTAHBI (MOIYJIs)
5.1 Coneprxanue pa3AeiaoB U TEM AUCLHUILINHBI (MOYJIs)
5.2 Pazgensl AMCUMIUIMHBL (MOIYJsl) M MEXKIUCUUIUIMHAPHBIE CBA3M C
o0ecreunBaeMbIMU (TTOCIEIYIOIUMHU) AUCIUTITHHAMH (MOJTYJISIMU )
5.3 Pa3gensl v TeMbl AUCHMILIUNH (MOAYJEH) M BUABI 3aHATUI
6. IlepeyeHn MPAKTUYECKHX 3AHATHI.
6.1 Ilnan camocTosITENBEHOM pabOThI CTYIEHTOB.
6.2 Metoauueckue yKa3aHUs HO OPraHU3alUU CaMOCTOSITEIbHOM pabOThI
CTY/IEHTOB.
7. TlpumepHas TeMaTHuKa KypCOBBIX Pa0OT (MPOEKTOB) (TIPU HATMYUH)
8. VYuebHO-MeToIMUecKoe 1 MH(DOPMAITMOHHOE 00eCTICUCHNE TUCIIMILTAHBT (MOTYJIs ):
a) OCHOBHAs JIUTEpaTypa;
0) IOMOJHUTENbHAS JIUTEPaTypa;
B) MpOrpaMMHOE 00ecTIeYeHHUE;
r) 6a3bl JaHHBIX, [IOMCKOBO-CIIPABOYHBIE U NH(POPMAIITMOHHBIE CHCTEMBI
9. MarepuallbHO-TeXHUYECKOE 00eCTICUeHNE TUCIUITUHBI (MOTYJIs).
10. O6pa3zoBarenbHbIE TEXHOJIOTUU

11. Ouenounsie cpeactra (OC).

g A W W W

13

16

17
18
18



1. Hesn u 3an0a4M JUCHUILTHHBI (MOXYJIA):

Henbr0 AUCHUIUIMHBI SBISETCS HM3YYEHHE JJIEKTPOMATHUTHBIX B3aUMOJIEUCTBUI Kak
OJTHOTO M3 (yHIAMEHTAIBHBIX B3aWMOJEHCTBHI B MPUpPOAE, a Takke (HopMUpOBaHHE 0A30BBIX
3HaHWH N0 KypCY BOJIHOBOM ONTHUKHU — O IPUPOAE U OCHOBHBIX 3aKOHAX ONTUYECKOIO U3ITyYEHUs
U €ro B3aUMOJACWCTBUM C BEUIECTBOM. l3yueHHEe OCHOBHBIX 3KCIIEPUMEHTAIBHBIX
3aKOHOMEPHOCTEH, JIekallluX B OCHOBE TEOPUU DIIEKTPOMAarHeTH3Ma, OOUIMX 3aKOHOB
AJIEKTPOMAarHeTU3Ma, CBS3M AJIEKTPOMAarHUTHOW TEOPUM C COBPEMEHHBIMU TEXHOJOTHSAMH, a
Takke (opMHpoBaHME Yy CTYACHTOB 3HAHUM M yMEHUH, MO3BOJSIIOIIMX MOJEIUPOBATH
AIIEKTPOMArHUTHEIC SIBIICHUS M MIPOBOANTH YHCICHHBIE PACUEThl COOTBETCTBYIOIINX (PHU3HUECKIX
BEJIMYMH.

3aga4u AUCUMIIMHBL:

— PacKpbITb pOJIb 3JIEKTPOMAarHUTHBIX B3aUMOAEUCTBUNW B mpupone, cHOpMyIHpOBaTh
OCHOBHBIC 3a/layd TEOPHM 3JIEKTPOMArHeTU3Ma, YCTaHOBUTh OOJACTh IPUMEHHUMOCTU
AJIEKTPOMATrHUTHOM TEOPUH, OIIUCATh €€ CTPYKTYPHBIE DJIEMEHTBI U ITOHATHUS;

— PaccMOTpPETb OCHOBHBIE OKCIEPUMEHTAJIbHBIE 3aKOHOMEPHOCTU 3JIEKTPOMATrHUTHBIX
ABJICHUM, IPUHLUIIBI [IOCTPOCHUSA TEOPUHU JJIIEKTPOMArHeTU3Ma Ha UX OCHOBE, CTPYKTYPY U
MaTeMaTHYECKyI0 (DOpMy OCHOBHBIX YPaBHEHHHU 3JIEKTPOMATHUTHOTO TOJIs, 0COOCHHOCTH
UX UCIIOJb30BAHUA IIPYU ONMCAHUU PA3JIMYHBIX JIEKTPOMArHUTHBIX SBJICHUM;

— PaccMOTpETh OCHOBHBIE SIBJICHUS OINTHKHU, BBIBECTHM OCHOBHBIE 3aKOHBI M IIOJIYYUTh HX
BBIpQXCHHE B BUJE MATEMaTUYECKUX YpPaBHEHMH, PAcCMOTPETh CIOCOOBI pEIICHUS
KOHKPETHBIX 3a/1a4 B PAMKAaX MPUHSATHIX TPUOIKEHUIT,

— PaccMOTpPETh OCHOBHBIE METOJbI IKCIIEPUMEHTAIBHOIO M TEOPETHYECKOIO0 MCCIIEI0BAHUS
ANIEKTPOMATHUTHBIX M ONTHYECKUX SIBJICHUM, & TAaKKE€ HCIOJIb30BAaHUS JTUX SIBIICHHHA B
COBPEMEHHBIX TEXHOJIOTHUSAX;

— IPOAHAIM3UPOBATH OCHOBHBIE IPUHIMIBI MOJEIUPOBAHUS DIEKTPOMATHUTHBIX U
ONTHUYECKUX SIBJICHUH, YCTAHOBUTH O0JIACTh MPUMEHUMOCTH 3TUX MOJIENEH, PacCCMOTPETh
CHOCOOBI BEIYUCICHHS (PU3MUECKUX BEIWYHMH, XapaKTEPU3YIOUIUX SBICHUS.

2. Mecto aucuumniunsl B crpykrype OOII:

Hucnurnuna “OJIeKTpUYecTBO, MarHETU3M M BOJIHOBAsI ONTHUKA™ SBIISICTCS AUCITUTUTHHON
npohecCHOHANBFHOTO IHUKIIA U OTHOCHUTCA K 0a30Boit yactu. Koj yueOnoro mukia b1.

Huctunnuna “OIeKTpUYECTBO, MarHeTU3M M BOJHOBAas OINTHKA~ OMHpAETCAd Ha
MaTeMaTHYECKUEe TUCHMIUIMHBI ~Maremarnyeckuii aHamus” (kox auciumiaasl 51.0.13.01),
«JIuneitnast anreOpa m aHanuTUyeckas reomerpus» (xox aucuuruinabl 51.0.13.02), a Takxke
«Teopust uzmepenuit» (koa aucuuiuiviel b1.0.12) u mkoapHYI0 ucHUIUHY “Pu3nka’.

OcBoeHMe AMCHUIIMHBI HEOOXOAMMO ISl OCBOEHHUS KypcoB: «TeopeTHueckne OCHOBBI
ANEeKTpOTeXHUKW» (kox nucuuiummHbl  b1.0.23), “TBepaoTenbHas dIeKTpoHUKA”  (KOI
muctuminael b1.0.19), «@u3nyeckue OCHOBBI 3JEKTPOHUKHW» (koj aucuurinHbel b1.0.22)
«Du3WKa MarHUTHBIX sBICHUI» (koj aucuuruinebl b1.B.06), «OCHOBBI NPOEKTHUPOBAHUS
AIIEKTPOHHOM KOMIIOHEHTHOM 6a3bl» (koa aucuurinHel b1.B.01).

3. Tpe6oBanusi K pe3yJbTaTaM 0CBOEHHUS TUCHUILINHBI (MOTYJIsI):

[Ipouecc wu3ydyeHHs AMCUMIUIMHBI (MOAYJNs) HampaBieH Ha (GOPMUPOBAHUE CIEIYIOIINX
KOMIIETEHIIHM:

OIIK-1 - cnoco0HOCTDH MCIO0JIB30BATH MOJIOKEHHUS, 3AKOHbI 1 METOAbI €CTeCTBEHHBIX HAYK
W MaTeMATHKH JJIs1 peLlIeHUs 32124 HHKEHEPHOH 1esTeJIbHOCTH

B pesynbpTaTe n3ydeHuss AUCLHUIUIMHBI CTYIEHT JTOJIKEH:

3Hamb: OCHOBHBIE TIOHATUS, 3aKOHBI U MOJIENH 3JIEKTPUUYECTBA, MarHETU3Ma U BOJTHOBOM
ONTHKHU.



Ymems: nonumath, U3naraTh U KPUTUHUECKH aHATM3UPOBATH 0a30BYI0 001IE(HU3UUECKYIO

I/IH(I)OpMaLII/IIO; II0JIB30BAaThCA OCHOBHBIMU IIOHATUAMU U MOACITIAMU (1)I/ISI/IKI/I.

Bnaoemw: meTonamu 00pabOTKH U aHATN3a SKCIICPUMEHTAIBHON U TEOPETUUYECKON (PU3NIECKOMN

uHpOpMaLnu.

4. O0beM QUCHUIIMHBI (MOAYJIs1) M BU/bI y4eOHOH padoThl (pa3aeisiercs no popmam

00y4eHmus)
Bun yyeOHoi padoTnl Bcero CemecTpsl
yacos /
3a4YeTHbBIX 3
eIUHMIL

AyIuTOpHbBIE 3aHATHSI (BCETO) 136/3,78 136/3,78
B ToMm uucie: - -
Jlexuuu 50/1,4 50/1,4
ITpaktrueckue 3austus (I13) 50/1,4 50/1,4
JIabopatopHbie paboThI 16/0,44 16/0,44
KonTpons camoctostensHoi padoTsl (KCP)
KonTposs o6muii (KO) 10/0,27 10/0,27
Koncynbsramus 10/0,27 10/0,27
CamocTosiTeIbHasi paGoTa (Bcero) 63/1,75 63/1,75
B ToMm umncne: - -
CamocmosmenvHas paboma (no020moeka omuemos 63/1,75 63/1,75
no 1abopamopHwvim pabomam, H0020mMoseKa K
NPAKMUYeCKUM 3aHAMUIM (00K1a008 no memam,
peutenue 3a0ay) u KOHMPOIbHbIM padbomam, K
OK3AMEHY)
Konrpoan 17/0,47 17/0,47
B ToMm umncne:
Omuemol no 1abopamopHvim pabomam, 12/0,33 12/0,33
KOHMPObHble pabomul, 00K1A0bl
Dxzamen 5/0,14 5/0,14
Bun npomexxyTouHOM aTTecTanuu (3a4eT, SK3aMeH) JK3aMeH JK3aMeH
OO61mmas TpyA0eMKOCTh 4achl 216 216

3aYETHBIE €UHUIIEI 6 6




5. Conepxxanue QIMCUMILITUHBI (MOTYJISA)
5.1. Conep:xanue pa3iesioB U TeM JUCHMILIMHBI (MoayJis). Bce pa3iaesbl u TeMbl
HYMepYIOTCS.

IJEKTPUUYECTBO U DJIEKTPOMATI'HETHU3M

1. DnekTpocraTuka
1.1. 3akoH coxpaHEeHHs IIEKTPUUECKOTO 3apsiaa
1.2. 3akon Kynona
1.3. DnekrpocTrarndeckoe mnojue. HanpsskeHHOCTh 31€KTPOCTaTUUECKOTO MO,
1.4. [IpuHIUIT CYyNEepHO3UIMHU IEKTPOCTaTUUECKUX TTosel. [lone aumous.
1.5. Teopema ["aycca jist 37IEKTPOCTATUYECKOTO TOJISI B BAKyyMe
1.6. [Ipumenenne Teopemsl ['aycca K pacueTy HEKOTOPBIX 3JIEKTPOCTATUYECKHX MOJIeH B
BaKyyMe
1.6.1. [Tone paBHOMEPHO 3apsKEHHON OECKOHEUYHOH TIIOCKOCTH.
1.6.2. Ilone nByx 6€CKOHEUHBIX NapaUIEIbHBIX PA3HOUMEHHO 3apsSKEHHBIX
IIJIOCKOCTEM.
1.6.3. Ilone paBHOMEPHO 3apsHKEHHOM c(hepruecKor TOBEPXHOCTH.
1.6.4. [Tone 06bEeMHO3aPSKEHHOTO TI1apa.
1.6.5. [Tone paBHOMEPHO 3apsKEHHOTO OECKOHEYHOT'O UIMHIPA (HUTH).
1.7. HupKynsuus BEKTOpa HAMPSHKEHHOCTH 3JIEKTPOCTATUYECKOTO MO
1.8. IToTeHIMaN SIEKTPOCTATHUECKOTO OIS
1.9. HanpsikeHHOCTh KakK TPaJMeHT MOTEHIInaia. DKBUMIOTEHIIUAIbHbIE TTIOBEPXHOCTH
1.10. Bpruncnenue pa3HOCTH MOTEHIIMAJIOB 110 HANPSKEHHOCTH MO
1.10.1. ITone paBHOMEPHO 3apsKEHHON OECKOHEYHOM MIIOCKOCTH.
1.10.2. [Tone aByx OECKOHEUYHBIX MMAPAITIEIbHBIX PA3HOMMEHHO 3apsSKEHHBIX
IIJIOCKOCTEN
1.10.3. [Tose paBHOMEPHO 3apsKEHHON cHEepUUECKOIl TOBEPXHOCTH
1.10.4. ITone 00bEMHO 3apsKEHHOTO I1apa
1.10.5. ITone paBHOMEPHO 3apsHKEHHOTO OECKOHEUHOTO UITUHIPA
1.11. Tuns! guanexrpuxos. [lonsgpuzanus qUIEKTPUKOB.
1.12. ITonspuzoBaHHOCTh. HanpskeHHOCTH MOJIS B AUDJIEKTPUKE.
1.13. Dnexrpuueckoe cmemenue. Teopema ['aycca 1uist 3J€KTpOCTaTUUECKOTO OIS B
TUDJIEKTPHKE.
1.14. YcnoBus Ha rpaHuiie pa3zeina ABYX IUIIEKTPUUYECKUX CPEJL
1.15. CerneToanexkTpukH.
1.16. ITpoBOAHMKY B 3JIEKTPOCTATHYECKOM IIOJIE.
1.17. D5eKTpOEeMKOCTh YEAMHEHHOTO MTPOBOHUKA.
1.18. Kongnencarops! (Ilnockue, nnanHapudeckue u chepuyeckre KOHIEHCATOPHI.
[Ipo6uBHoe Hampskenue. [locnenoBaTenbHOE U MapallieIbHOE COSAMHEHHE
KOHJICHCATOPOB.)
1.19. DHeprus cuctemsl 3apsA10B, YEANHEHHOIO MPOBOJIHHUKA U KOHAEHCATOpA. DHEPIrus
ANIEKTPOCTATUYECKOTO MO
1.19.1. DHeprus cucTEMbI HEMOJABUKHBIX TOYEYHBIX 3aPSAI0B.
1.19.2. DHeprus 3apsyKEHHOTO YEINHEHHOTO POBOJHUKA
1.19.3. DHeprus 3apsKEeHHOTO KOHJAEHCATOpA.
1.19.4. DHeprust 237€KTPOCTATUUECKOTO TOJIS.
2. ITocTOSIHHBII JIEKTPUYECKH A TOK
2.1. DneKkTpuyecKkuil TOK, Cujia ¥ TUIOTHOCTh TOKa.
2.2. CTOpOHHHE CUJIbI. DNEKTPOABIKYIIASA CHIIA U HATIPSIKEHUE.
2.3. 3akon Oma. ConpOoTHUBIIEHUE TPOBOJHUKOB.
2.4. PaboTa u MOImHOCTH TOKa. 3akoH J[xxoymns —JleHna.



2.5. 3akon OMa Jj11 HEOJHOPOIHOTO y4acTKa LETH.
2.6. IIpaBuna Kupxroda ans pa3BeTBiIeHHBIX 1eneil. MocT YHUTCTOHA.
3. DJleKTpUYeCKHE TOKH B MeTaJlJIaX, BAKYyMe U ra3ax
3.1. DneMeHTapHas KJIacCUYECKasi TEOPUs AIEKTPOIPOBOIHOCTH METAJLIIOB.
3.2. BbIBOA OCHOBHBIX 3aKOHOB 3JIEKTPUYECKOT0 TOKA B KJIACCUYECKON TEOPUU
IIpoBOAMMOCTH MeTa/uIoB. (3akoH Oma. 3akoH [xoynsa-Jlenna. TennoeMkocTh
METaJIOB. )
3.3. PaboTa BbIX0/1a 3JIEKTPOHOB M3 METaIa.
3.4. DMHUCCHOHHBIE SIBJICHUS U UX IPUMEHEHHE.
3.4.1. TepmoaieKTpOHHAs IMHUCCUS
3.4.2. ®OTO’EKTPOHHASI YMUCCHS
3.4.3. BropuuHas 3J1€KTpOHHAs SMUCCUS
3.4.4. ABTORJIEKTPOHHAS YMUCCHS
3.5. Monu3zanus ra3zos. HecamocTosTeNbHBIN ra30BbIi pa3psia.
3.6. CamocTOSITENBHBIN ra30BbIi pa3psia u ero tumsbl. (Tuetomuit paspsan. MckpoBoit
paspsa. dyrosoit paspsan. KoponHslit pasps.)
3.7. IIlna3zma u ee cBOICTBa
4. MarauTHoe noJie
4.1. MarauTHOE TOJIE ¥ €T0 XapaKTEPUCTHUKHU.
4.2. 3akoH buo — CaBapa —Jlamiaca u ero npMMeHEHHE K pacueTy MarHUTHOTO 1O (
3akon buo — CaBapa — Jlamuiaca ass mpoBoAHMKA ¢ TOKOM. MarHuTHoOe 1oJie mpsiMoro
TOKa. MarHuTHOE 10Ji€ B LIEHTPE KPYTOBOT'O MPOBOIHUKA C TOKOM. )
4.3. 3akoH Amnepa. BzanmoelicTBrue napamienbHbIX TOKOB.
4.4. MarnuTHas nocTosiHHAsA. ENMHUIIBI MArHUTHON MHAYKIUMU U HANIPSKEHHOCTH
MarHMTHOI'O TOJIS.
4.5. MarauTHoe€ 1oJjIe IBIKYIIETocs 3apsia.
4.6. JleiicTBME MarHUTHOTO MOJISl HA ABUKYIIUKCA 3apsil.
4.7. JIBukeHue 3apsKEHHBIX YacTULl B MATHUTHOM I10J1€.
4.8. Yckoputenu 3apskeHHbIX yacTull (JIuHelHbli yckopurtens. JInHeHHbIH
pe30oHaHCHbIN yckopuTenb. L{uknotpoH. ®a3oTpoH (CHHXPOLUKIOTPOH). CHHXPOTPOH.
Cunxpodazotpon. berarpon)
4.9. Odpdext Xomra

-
4.10. Hupkynsauus BekTopa B MarHuTHOrO 1Mo B BaKyyMe.
4.11. MarauTtHbl€ NOJISI COJIEHOU 1A U TOPOUA.

4.12. Ilotok BekTOpa MarHuTHOW MHAYKIMU. Teopema ["aycca s momns B.

4.13. PaGoTta 1o nepemMenieHHo MPOBOAHNKA U KOHTYPa ¢ TOKOM B MarHUTHOM TIOJI€.
5. DneKTpOMarHuTHAsE UHAYKIMS

5.1. SIBneHue >neKTpOMarHuTHOM HHAYKIUH (onbITHl Dapanes).

5.2. 3akoH ®apazes v ero BbIBOJ U3 3aKOHA COXPAHEHHUSI SHEPTIUH.

5.3. Bpamienue paMKky B MAarHUTHOM TIOJIE.

5.4. Buxpesble TokH (TOku DyKo).

5.5. UuaykTuBHOCTH KOHTYpa. CaMOUHIYKIIMSL.

5.6. Toku npu pa3MbIKAaHUM U 3aMbIKaHHUH LIETIH.

5.7. B3aumHas UHAYKIUA.

5.8. Tparchopmaropsl.

5.9. DHeprust MAarHUTHOTO TOJS.
6. MarHuTHBIE CBOIICTBA BelleCTBA

6.1. MarHuTHBIE MOMEHTBI AIEKTPOHOB U ATOMOB.

6.2. lna- 1 mapamMarHeTU3M.

6.3. HamarunueHHOCTh. MarduuTHOE MOJIE B BEIIECTBE.

6.4. YcnoBus Ha TpaHUIE pa3jiesia IBYX MarHeTUKOB.



6.5. deppoMarHeTUKU U UX CBOMCTBA.
6.6. ITpupona peppomarnerusma.

7. OcHoBBI Teopuu MakcBeJ/Ia ISl 3JIEKTPOMATHUTHOTO MOJIS
7.1. BuxpeBoe 31eKTpUYECKOE IOJIE.

7.2. Tox cmemenns. O6001eHHAs TeopeMa O MUPKYJIAUKA BekTopa H.
7.3. YpaBHeHuss MakcBea 11 3JIEKTPOMAarHUTHOTO MOJIS.

KOJIEBAHUSA U BOJIHbBI
8. Mexanuyeckue u 3JJeKTPOMATHUTHBIE KoJIeOaHuS .
8.1. l'apmoHnUeckue KoneOaHus U UX XapaKTEPUCTHKH.
8.2. Mexanuueckue rapmoHuueckue kosnebanus. [lonnas sneprus.
8.3. l'apmonnueckuit ocmusaTop. [IpyKuHHBIN, GU3MYECKUN U MaTEMaTHICCKUN
MasITHUKH.
8.4. CBoOOIHBIE TapMOHUYECKUE KOJIeOaHUs B Kojie0aTeIbHOM KOHTYpE.
8.5. CnoxeHre rapMOHUYECKUX KOJIEOaHUI O/IHOTO HAlpaBICHUS U OJUHAKOBOMN
qacToThl. buenus.
8.6. CiojxeHre B3aMMHO NEpIEHANKYISPHBIX KOJeOaHUH.
8.7. AuddepenunanbHoe ypaBHEHHUE CBOOOIHBIX 3aTyXaOIIUX KOJICOaHHA
(MeXaHMYECKHUX U 3JIEKTPOMArHUTHBIX) U €r0 peuieHre. ABTOK0Ie0aHMsl.
8.8. luddepennmanbHoe ypaBHEHNE BBIHYKACHHBIX KOJeOaHUH (MEXaHUUECKUX U
AJIEKTPOMArHUTHBIX) U €r0 PELICHUE.
8.9. AMmntyna 1 (as3a BEIHYXJIEHHBIX KOeOaHUH (MEXaHUYECKUX U
AJIEKTPOMarHuTHHIX). Pe3oHaHc.
8.10. IlepeMeHHBII TOK.
8.10.1. IlepeMeHHBII TOK, TEKYILIUHN Yepe3 pe3UCTOP CONPOTUBICHUEM R.
8.10.2. IlepeMeHHBII TOK, TEKYILIMI Ye€pe3 KaTylIKy HHAYKTUBHOCTBIO L.
8.10.3. TlepemeHHBI TOK, TEKYIIHI Yepe3 KOHAEHCATOP eMKOCThIO C.
8.10.4. Llens mepeMeHHOro TOKA, COAEpKaIlas OCIEI0BATEIbHO BKIIOUEHHBIE
pe3ucTop, KaTylKy UHAYKTUBHOCTH U KOHAEHCATOP.
8.11. PezonaHnc HanpspKeHUN.
8.12. Pe3oHaHC TOKOB.
8.13. MouHoCTs, BeIAENEMAs B LIENTU IEPEMEHHOTO TOKA.
9. Ynpyrue BoJIHBI.
9.1. Bonnosble nporieccsl. [IpononbHble ¥ TONEPEYHBIE BOJIHBI.
9.2. YpaBuenue Oerymieil BoiHbl. da3oBast ckopocTh. BoiHOBOE ypaBHEHUE.
9.3. Ilpuniun cynepno3uuuu. [ pynnosasi CKOpoCTb.
9.4. UnTepdepeHIius BOJH.
9.5. CTosune BOJHBI.
9.6. 3ByKOBBIE BOJIHBI. XapaKTEpPUCTHUKH 3BYKOBBIX BOJH. PeBepOepanins 3ByKa.
9.7. b ekt lomiepa B akycTHKE.
9.8. YabTpa3Byk u ero npuMeHenrne. O0paTHbIN Mbe303JIeKTpUUECKHi 3 (DeKT.
MarHuTOCTpUKLHS.
10. D1eKTpOMarHMTHbIE BOJIHbI.
10.1. OxciepuMeHTaJIbHOE MOTY4YEHHE IEKTPOMArHuTHhIX BoJH. [1lkana u quana3zoHsl
AEKTPOMArHUTHBIX BOJIH.
10.2. TuddepennmansHoe ypaBHEHUE 2JIEKTPOMArHUTHOM BOJIHBI.
10.3. DHEeprus U UMITYJIbC AJIEKTPOMATHUTHON BOJTHBI.
10.4. U3nyuenue nunois. IlpuMeHeHne 31eKTpOMarHuTHBIX BOJIH.

OIITHKA

11. DyieMeHTBI reoMeTPHUYECKOi U FJIEKTPOHHOM ONTHUKH



11.1. OcHoBHbIe 3ak0HBI onTUKH. [loTHOE OTpakeHue.
11.2. Tonkue nuH3bl. 300paskeHus IPeIMETOB C IIOMOLIBIO JIUH3.
11.3. AGeppauuu (MOrPEUTHOCTH) ONTHYECKUX CUCTEM.
11.4. OcuoBHBIE POTOMETPUUCCKUE BEIIMYMHBI U UX EAHMHUIIBI.
11.5. DyieMeHTBI AIEKTPOHHON ONTHKH.
12. UnTepdepenuns ceera
12.1. Pa3Butue npeacTaBiICHUI O MIPUPOJIC CBETA.
12.2. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH.
12.3. Uatepdepennus creta.
12.4. Metoap! HabmOAeHNSI HHTEPPEPEHIIUN CBETA.
12.5. Untepdepennns cBeTa B TOHKUX TUICHKAX.
12.6. [Ipumenenne naTEpHEPEHIINH CBETA.
13. Judpakuus cBera
13.1. llpunnun ['roiirenca — @penens.
13.2. Meron 301 @penens. [IpsmonuHeiiHOE pacpocTpaHEHUE CBETA.
13.3. Audpakuus Openenst Ha KPYTIOM OTBEPCTUU H JTUCKE.
13.4. Tudpakuus @paynrodepa Ha OAHOH IIEITH.
13.5. Iudpakuus Opaynrodepa Ha TUPPaKIHOHHON PEIIETKE.
13.6. ITIpocTpancTBeHHas penieTka. PaccesHue cBera.
13.7. lupakuus Ha mpocTpaHCTBeHHOM pemieTke. @opmyna Bynsda - Bparros.
13.8. Pa3zpemarorniast cnocoOHOCTh ONTUYECKHUX ITPUOOPOB.
13.9. llonsarue o ronorpaduu.
14. BzanmojeiicTBHE 3J1eKTPOMATHUTHBIX BOJIH C BEIIECTBOM
14.1. lucnepcus cBera.
14.2. DnexTpoHHAas TEOpUs JUCIIEPCUU CBETA.
14.3. Tlornomenue (abcopOrtust) cBeTa.
14.4. Ddpdexrt [Jomnepa.
14.5. N3nyuyenue Yepenkona — BaBuiona.
15. llonspu3anus cBera
15.1. EcrecTBEHHBIH U MOJIIPU30BAaHHBIN CBET.
15.2. Tlonspusaius cBeTa Mpu OTPAKEHUU U MPEIOMICHUN Ha TPAHUIIE TBYX
TIDIICKTPUKOB.
15.3. JIBoiiHoe TydenpeaoMieHue.
15.4. TlonspusaiioHHbIE TPU3MBI U MTOJIIPOUIBL.
15.5. AHanu3 noJspru30BaHHOIO CBETA.
15.6. UckyccTBeHHast onTHyecKasi aHUu30TPOITHSI.
15.7. BpaieHue miIocKoCTH MONIPU3aIliu.



5.2 Pa3zgennl IHCHUNJINHBI H MEKIANCHUINITIHHAPHDBIC CBA3H C o0ecnneuYHuBaeMbIMH

(mocseayOmMMHU) JUCHUIIJIMHAMU

Ne | HaumenoBanue oOecnie- | No Ne pasnienoB u TeM JaHHOW JUCIHMIUTAHBI, HEOOXOIUMBIX
1/ | YuBaeMbIX (TIOCIEAYIO- | U U3yYeHHUs 00eCTIeunBaeMbIX (TIOCIEAYIOIINX ) AUCITUTLIHH
IIUX) TUCIUTUITMH (BIUCBIBAIOTCS Pa3pabOTIUKOM)
1. | Teoperuyeckue ocCHOBBI | 4 5 6
AIIEKTPOTEXHUKHU
2. | TBepnorenbHas 1 2 3 4 5 6
AJIEKTPOHHKA
3. | ®usnyeckue OCHOBBI 1 2 3 4 5 6 7
AJICKTPOHUKHU
4. | ®uszuka MarHUTHBIX 1 2 3 4 5 6
SIBIICHU U
5. | OcHOBBI 1 2 3 4 5 6 7 8
MIPOCKTUPOBAHUS
ANEKTPOHHOU
KOMITOHCHTHOH 0a3bl
5.3. Pa3enbl u TeMbl AUCHMILIMH (MOAYJIeil) M BUIbI 3aHATHH
No Haumenoanue pasnena Bubt 3aHsTHI B Yacax
n/n Jexiw, | TPET 156, | kCP | KO | cpe | Kowe- | Kow i poorg
3aH. TPOJIb
1. 1. DnekTpocraTuka 6 6 3 1 1 18
2. i(.)Il;IOCTOHHHBIﬁ SIIEKTPUYECKUN 4 4 2 5 1 1 18
4. | 4. MarautHoE none 4 4 2 1 5 1 1 18
5. | 5. DiexTpOMarHuTHAs WHIYKIIHS 4 4 3 1 5 1 1 19
6. 6. MarauTHble CBOMCTBA BEILIECTBA 2 2 2 1 4 1 12
| Lo e | 2 | 2 IEERERE
z&xs;ssziéﬁlg KOJIeOaHHS 6 6 3 . 1 21
. 9. Yupyrue BOJIHbI 2 2 3 7
10. | 10. DiekTpOMAarHUTHBIE BOIHBI 2 2 2 1 4 1 1 13
11. 11. 3J‘[eMeH”l;I)I TeOMETPUYECKOil 1 ) 2 4 8
QJICKTPOHHOUW ONITUKH
12. | 12. Uurepdepenuus cBeTa 2 2 1 4 1 1 11
13. | 13. dudpakums cBeta 4 4 4 1 13
14. B3aumoeicTare
14. | 5MeKTPOMATHUTHBIX BOJIH C 2 2 1 4 1 10
BCIIECCTBOM
15. | 15. [onapuszanus ceeta 4 4 4 1 1 14
16. | Dx3amen 2 5 7
HUroro: 50 50 16 10 | 63 10 17 216
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/o

Haumenos
aHue
pasmena

HaumMeHnoBaHue TeMbI

Bunp! 3ansatuii B yacax

Jlek.

113

Jla0.

KCP

KO

CPC

Bcee
ro

1.
DJIeKTpocTa
THKA

1.1. 3aK0H COXpaHEHUS ITEKTPUIECKOTO
3apsiaa

1.2. 3axkon Kynona

1.3. DaekTpocTaTHyecKoe moJe.
HamnpsxeHHOCTB 37IEKTPOCTATHUECKOTO TOJISL.
1.4. I[IpuHnun cynepno3suuuu
JNIEKTPOCTAaTHUECKHX Hosed. [lone aumons.
1.5. Teopema 'aycca ais
JJIEKTPOCTATHYECKOTO TIOJIS B BAKyyMe

1.6. IIpumenenue Teopemsl ['aycca k pacuery
HEKOTOPBIX IEKTPOCTATUIECKHX MOJIeil B
BaKyyMe

1.7. Lupkynsiust BEKTOpa HapsKEHHOCTH
JIEKTPOCTATUYECKOTO TI0JIS

1.8. IToTeH1Ma 31€KTPOCTaTUYECKOTO OIS
1.9. HanpskeHHOCTD Kak rpaiueHT
HNOTEHIHaIa. DKBHIOTCHIINAIBHEIE
MOBEPXHOCTH

1.10. Brraucnenne pa3sHOCTH HOTEHIIHATIOB
0 HANPSDKEHHOCTH IO

1.11. Tuns! guenextpukos. [lomspuzanms
JIHAJICKTPHKOB.

1.12. TlonspusoBanHoCTh. HampsbkeHHOCTD
HOJISL B IMDJICKTPUKE.

1.13. Dnexrpuueckoe cmenienue. Teopema
T"aycca s 31eKTpoCTaTHIECKOro MO B
JMIIIEKTPHKE.

1.14. YcnoBus Ha TpaHUIIE pasena IByX
JVIIEKTPHIECKHUX CPeJt

1.15. CerneToaneKTpuKH.

1.16. IIpoBOAHUKY B JIEKTPOCTATHYECKOM
oue.

1.17. D1eKTpOeMKOCTb YEAUHEHHOTO
MPOBOJHUKA.

1.18. Konnencatopsl.

1.19. DHeprus cuCTEMBI 3apsI0B,
YEIMHEHHOTO MPOBOJHUKA U KOHJEHCATOpA.
DHeprust BIEKTPOCTATHYECKOTO OIS

18

2. [TocTosiH-
HbII
3JIeKTpHYec
KM TOK

2.1. DnexTpuveckuil TOK, CuiIa u
IJIOTHOCTB TOKA.

2.2. CTOpOHHHUE CHUIIBI.
DNEKTPOABUKYIIAS CHJIA Y HATIPSHKCHHUE.
2.3. 3akon Oma. CompoTHuBieHHE
MIPOBOHHUKOB.

2.4. PaboTa 1 MOIIHOCTh TOKA. 3aKOH
Jxoyns —Jlenua.

2.5. 3akon Oma J1st HEOJHOPOTHOTO
y4acTKa LeMu.

2.6. IIpaBuna Kupxroda s
pa3BeTBIEHHBIX 1lenei. Moct Yurcrona.

18

3. Dnekrpu-
yecKkne
TOKH B
MeTaJLIax,
BaKyyMe M
rasax

3.1. DnemeHTapHas KjIaccuuecKasi TCOpus
3JIEKTPONPOBOAHOCTH METAIJIOB.

3.2. BBIBOJI OCHOBHBIX 3aKOHOB
AIIEKTPUYECKOTO TOKA B KIIACCHUYECKOM
TEOPHH TPOBOIUMOCTH METAILIOB. (3aKOH
Owma. 3akoH J/xoyns-Jlenma. TemmoeMkocTb
METaJLIOB. )

3.3. PaboTa BbIX0/1a 3IEKTPOHOB U3 METaJLIA.
3.4. OMHCCHOHHBIC SBIECHUS U UX
MIPUMEHEHHE.

3.5. Nonusanus razos. HecamoctosTenbHbIN
ra3oBbIH pa3psi.

15
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3.6. CaMOCTOSITENbHBIN ra30BbIA pa3psin U
€ro THUIIBL.
3.7. Ilna3ma u ee cBoiicTBa
4, 4.1. MarsuTtHoe 1oJie U €ro XapakTepUCTUKU.
Maruutnoe | 4-2.3axon buo — Casapa —Jlannaca u ero
noJe MPUMEHEHHE K pacyeTy MarHUTHOTO TOJIA.
4.3. 3akoH Amrnepa. BzaumoneiictBue
MapauieIbHBIX TOKOB.
4.4. MarauTHas octosgdHas. EnuHuLb!
MarHUTHOW MHIYKIIMH U HANPSHKEHHOCTH
MarHUTHOTO ITOJISL.
4.5. MarsuTtHoe 1oJjie JBHKYIIErocs 3apsja.
4.6. [leficTBEe MarHUTHOTO TIOJISI HA
JBHKYIIMIACS 3apsiil.
4.7. [IBmwxeHue 3apspKeHHBIX YacTHIl B 1 18
MarHUTHOM IIOJIE.
4.8. YckopuTenu 3apsyKeHHBIX YaCTHUI]
4.9. Dddexr Xomna
4.10. Hupxynamus BeKTopa B maruutHOrO
MOJIS B BAKyyMe.
4.11. MarHuTHBIE TIOJISL COJICHOUAA 1
Topouaa.
4.12. TToTOK BEeKTOpa MAaTHUTHOW MHIYKIIUH.
Teopema ["aycca mist mosnst B.
4.13. PaboTa mmo nepeMeIieHuo MpoBOJHUKA
1 KOHTYpa ¢ TOKOM B MArHUTHOM TIOJIE.
5. dnekTpo- 5.1. SIBneHue MEKTPOMAarHUTHOW MHITYKIIUU
MATrHUTHAasa (OHBITBI CDapaI[e}I).
HHLYKIHSI 5.2. 3axon ®apayiest u ero BEIBOJ U3 3aKOHA
COXPaHEHUs DHEPTUHL.
5.3. BpamieHue paMku B MarHUTHOM II0JIE.
5.4. Buxpessle Toku (Toku Dyko).
5.5. IHOyKTUBHOCTH KOHTYpA. 1 19
CamMonHIyKIHSI.
5.6. Toku mpu pa3MbIKaHUH U 3aMBIKAHUH
LETIH.
5.7. B3aumHast UHAYKLIUS.
5.8. Tpanchopmartopsl.
5.9. DHeprus MarHUTHOTO MOJISI.
6. Maruur- 6.1. MaruuTHbIe MOMEHTBI DJIEKTPOHOB U
HbIE aTOMOB.
CROICTBA 6.2. lna- u mapamMarHeTU3M.
BelecTBa 6.3. HamarangeHHOCTh. MarHUTHOE TIOJIE B
BEILIECTBE. 1 12
6.4. YcnoBus Ha rpaHulle paszena JIByX
MarHeTHKOB.
6.5. deppoMarHeTHKH U UX CBOMCTBA.
6.6. [lpupona heppomarseTusma.
7. OCHOBBI 7.1. BuxpeBoe 31eKTpudecKoe 1nosie.
Teopun 7.2. Tok cMemenns. Ogo6meHHaﬂ Teopema o
MakcBesia | TUPKyIsiun Bektopa H.
s 7.3. YpaBHenust Maxcseinia s 1 12
J1eKTpoMar ANEKTPOMArHUTHOTO MOJIS.
HUTHOI'O
moJst
8. Mexanu- 8.1. TapmMoHHUecKHe KOJIeOaHUs U UX
YecKue U XapaKTePUCTUKH.
1eKTpoMar 8.2. MexaHu4eckrue rapMOHUYECKHe
HUTHBIC koneOanud. [TomHast sHEpTHSL.
8.3. N'apmoHnUeckuil oCUMIIATOP.
KoJe0aHus. . .
TpyxuHHBIA, (1)I:ISI/I‘ISCKI/II/I u 1 21
MaTeMaTHYeCKHH MasTHUKU.
8.4. CBOOOIHBIC TAPMOHUYECKUE KOJICOAHHS
B K0JIe0aTeIbHOM KOHTYpE.
8.5. CrnoxeHne rapMOHUYECKHUX KOJIeOaHui
OJTHOTO HaIpaBJICHHUS U OANHAKOBOU
4acToThl. buenus.
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8.6. CrnojxeHne B3aMMHO IEPIEHANKYIIPHBIX
KOJIEOaHHIH.

8.7. InddepeHunansHOe ypaBHEHHE
CBOOOJIHBIX 3aTyXaFOIINX KOJICOaHUT
(MeXaHNYECKHX M JIEKTPOMArHUTHBIX) U €ro
pemreHne. ABTOKOJIeOaHMS.

8.8. IuddepenunansHoe ypaBHEHNE
BBIHY/ICHHBIX KOJIeOaHUi (MEXaHUIECKUX U
3JIEKTPOMArHUTHBIX) U €r0 PEeLICHHUE.

8.9. AMunTyza u (a3za BEIHYKICHHBIX
KoJIeOaHMH (MEXaHUIECKUX H
JJIEKTPOMAarHUTHEIX). Pe3onanc.

8.10. IlepemeHHBI TOK.

8.11. Pe3oHaHC HanpsKeHUI.

8.12. Pe3oHaHC TOKOB.

8.13. MoIIHOCTD, BbIAeIsIeMas B LICTIH
HEepPEMEHHOTO TOKa.

9. Ynpyrue
BOJIHBL.

9.1. BonmHoBEIe mporiecchl. [IpogonsHbie U
HOTIEPEYHBIE BOJIHEL

9.2. YpaBuenue Oeryiueit BomHbl. DazoBas
cKopocTh. BonHOBOE ypaBHEeHHE.

9.3. Ilpunuun cynepnosuuuu. I'pynnosas
CKOPOCTb.

9.4. UnuTepdepeHnus BOIH.

9.5. Crosume BOJHBL

9.6. 3ByKOBBIE BOJHBL. XapaKTePUCTHKH
3BYKOBBIX BOJIH. PeBepOeparus 3ByKa.
9.7. Db dexT [loruiepa B akyCTHKE.

9.8. YabpTpa3ByK U €ro NpuMeHEeHHe.
OOpaTHBIH MbE303IEKTPHIECKUH AP deKT.
MaraurocTpukIusl.

10.

10.
DJIeKTpo-
MATHHUTHBIE
BOJIHBI.

10.1. DxcriepuMeHTaBHOE TTOTyYeHUE
9NIEKTPOMArHUTHBIX BOJH. [Ikana u
JIMaNa30HbI SJIEKTPOMArHUTHBIX BOJH.
10.2. Tucddepennpanbaoe ypaBHEHHE
JNIEKTPOMArHUTHOM BOJIHBL

10.3. DHeprus 1 UMILYJIbC
INIEKTPOMArHUTHOM BOJIHBL

10.4. Uznyuenne aunons. [lpumenenne
9JIEKTPOMATHUTHBIX BOJIH.

13

11.

11.
DJ1eMeHThI
reoMeTpu-
YecKoii u
3JIEKTPOH-
HOH ONITHKH

11.1. OcHoBHbIe 3aK0HEI onTHKH. [TomHOE
OTpakeHHe

11.2. Toukue nuH3bL. V300paskeHust
MPEAMETOB C IOMOIIBIO JIHH3.

11.3. AGepparuu (IOTpeHOCTH)
ONITHYIECKHUX CHCTEM.

11.4. OcHOBHBIE (poTOMETpHIECKIE
BEJIMYMHBI M UX €AUHHUIIBL.

11.5. DrieMeHTHI 2IeKTPOHHOH ONTHKH.

12.

12.
HnTepdepe
HIIUS cBeTa

12.1. Pa3BuTHe NpecTaBlIeHUI 0 IpUpoae
CBETa.

12.2. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh
CBETOBBIX BOJIH.

12.3. UnTepdepenmus ceera.

12.4. Metoab! HabMmoOeHNS HHTEPHEPEHITNU
CBeTa.

12.5. UHTepdepeHius cBeTa B TOHKHX
IUICHKAX.

12.6. [IpumeHeHne nHTEpGhEPEHIINN CBETA.

11

13.

13.

JAudpaxkuus
cBeTa

13.1. Ilpunnun I'roiirenca — dpenens.

13.2. Meton 30u @penens. [Ipsmonuneitnoe
pacIpocTpaHEeHHe CBETa.

13.3. Audpaxmus OpeHens Ha KPyriIoM
OTBEPCTHUH U JHCKE.

13.4. udpaxuus Opaynrodepa Ha ogHOM
IIEJTH.

13.5. qudpakius Opaynrodepa Ha
J(PaKIMOHHOM peleTKe.

13
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13.6. IIpocTpaHCcTBEHHAs peLIeTKa.
Paccesnue cera.

13.7. Andpaxius Ha TPOCTPaHCTBEHHOM
pemerke. @opmyna Bynsda - bparros.
13.8. Pazpemaromasi cnocoOHOCTh
ONTHYECKHUX MPUOOPOB.

13.9. TlonsaTue o ronorpadum.

14.

14.
B3aumoneii
CTBHE
Jj1eKTpoMar
HHUTHBIX
BOJIH C
BelleCTBOM

14.1. Jucniepcus cBeta.

14.2. DneKTpoHHAas TEOpUs TUCTIEPCUHI
cBeTa.

14.3. Tlornomenwue (adbcopOmusi) cBera.
14.4. Dddexr Jomrepa.

14.5. Uznyuenue UepenkoBa — BaBunosa.

15.

15.
Houasipuza-
Ul CBeTa

15.1. EcTecTBeHHBII U NONAPU30BaHHBIH
CBET.

15.2. Ionsipu3anus cBeTa IpU OTPAXKEHUU U
HPETOMIICHHHN Ha TPAaHULE JBYX
JIMDIICKTPHKOB.

15.3. [IBoitHOE TyuenpenoMIeHHe.

15.4. Tonsipu3aiiOHHBIE IPU3MBI U
HOJISIPOHIBL.

15.5. AHanu3 noisipu30BaHHOTO CBETA.
15.6. UckyccTBEeHHAs ONTHYCCKAS
AQHU30TPOIIHSL.

15.7. BpaleHue m10CKOCTH NOJSIpU3aluu.

16.

Koncynbra-
nust

17.

JK3aMeH

Hroro:

50

50 | 16 10

63 | 17

216

CPC — camocrostenbHas padora crynenTa, K — kontpoins, KO-koHTposs 00muii.

6. IlepeyeHb MPAKTHYECKUX 3AHATHH.

Ne
n/n

Ne pa3nena u TeMsr
JTUCIUTUTAHBL (MOJTYJIS)

HanmeHnoBanue
HNpPaKTUYECKUX padoT

Tpyno-
€MKOCThb
(gacsl)

O1cHOYHBIE CpeACTBa

dopMmupy-
eMble
KOMIETEHINH

2

3

4

5

6

1. DaekTpocraTuka

113.1-I13.3 mo Teme

KoHTponbsHBIE BOIPOCHI.

OIIK-1

2. ITocTosIHHBI
JIEKTPUYECKHUIl TOK

113.4-I13.5 nmo Teme

KOHTpOJ'IBHI)Ie BOIIPOCHI.

Konrponbhas padora. Tecr.

OIIK-1

3. DueKkTpHYecKkne
TOKH B MeTAJLIAX,
BaKYyMe M razax

113.6-I13.7 o Teme

KOHTpOJ'IBHI)Ie BOIIPOCHI.

Konrponbhas padora. Tecr.

OIIK-1

4. MarauTHoe€ 10J1e

113.8-I13.9 nmo Teme

KOHTpOJ'IBHI)Ie BOIIPOCHI.

Kontpomnsnas pabora. TecT.

OIIK-1

5. DylekTpOoMarumr-
Hasl HHAYKIUS

113.10-I13.11 mo Teme

KOHTpOJ'IBHI)Ie BOIIPOCHI.

Konrponbhas padora. Tecr.

OIIK-1

6. MarautHble
CBOICTBA BelllecTBa

113.12 mo Teme

KOHTpOJ'IBHI)Ie BOIIPOCHI.

Konrponbhas padora. Tecr.

OIIK-1

7. OcHOBBI TEOpHUH
MakcBesia 1ja
3JIEKTPOMATHUTHOT0
moJist

113.13 o Teme

KOHTpOJ'IbHLIe BOIIPOCHI.

Konrponbnas padora. Tecr.

OIIK-1
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8. | 8. MexaHu4YecKHe H I13.14-113.16 no Teme KoHTponbHbIe BOIPOCHL. OIIK-1
3J1eKTPOMATHUTHBIE 6 Konrponbhas padora. Tecr.
KoJ1e0aHus.
9. | 9. Yupyrue BOJHBI. I13.17 o Teme KoHTponbHbIe BOIPOCHI. OIIK-1
2 Konrponbnas padora. Tecr.
10. | 10. I13.18 mo Teme KoHTpomsHBIE BOIPOCH. OIIK-1
DJIEeKTPOMArHUTHbIE 2 KonrponbHas padora. Tecr.
BOJIHBI.
11. | 11. DaemenThI I13.19 o Teme KoHTponbHbIE BOIIPOCEHL. OIIK-1
reoMeTpUYecKoil u 2 KonrponbHas padora. Tecr.
3JIEKTPOHHOI ONTUKHU
12. | 12. Uurepdepenuus I13.20 o Teme 2 KoHTponbHbIE BOIIPOCEHL. OIIK-1
cBeTa KonrponbHas padora. Tecr.
13. | 13. Iudpaxuus csera | [13.21-I13.22 no teme 4 KoHTponbHbIE BOIIPOCEHL. OIIK-1
KonrposnbHas padora. Tecr.
14. | 14. BzanmopeiicrBue I13.23 o Teme KoHTponbHbIE BOIPOCHL. OIIK-1
3J1eKTPOMArHUTHBIX 2 KonTtposbnas padota. Tecrt.
BOJIH C BeIlleCTBOM
15. | 15. Ioastpuzanus [13.24 no Teme 4 KoHTposbpHBIE BOIPOCHI. OIIK-1
cBeTa KontposbHas padota. Tecr.
6.1 [1nan caMocTOATEILHOM PadOTHI CTY/IEHTOB
Ne Tema Bun 3aganue Pexomennyemast Koa-
HeJl. CaMOCTOSATeIbHO JHTepaTypa BO
i padoTsI 4acos
1. DnekTpocraTuka Bueayauropnas N3yuyenune Hay4uHOH 1 N3 cniucka 3
1 pabora. CIeLHaIbHON JINTEPATYPBI, OCHOBHOH 1
IMOATr0OTOBKA K 3aHATUAM, I[OHOJ'IHI/ITGJ'H)HOf/'I
. [loCTOSHHBLH BheayauTopHast PIIIEHNE 387124, BLITONHEHNE JIMTEPaTypPHI. 5
BHCKTpI/I‘IecKI/Iﬁ TOK pa60Ta. 3aJaHuu 110 TCMaM, BBIHCCCHHBIM
) Ha CaMOCTOSATEIIbHOE U3YUEHHE,
KOHCIICKTUPOBAHHUEC OTBETOB Ha
KOHTPOJILHBIE BOIIPOCHI.
3. DneKkTpuuecKue Bueayauropnast N3yuyenune HayuHOH U U3 cniucka 4
3 | TOKH B MeTaIaX, pabora. CIIEIMATIBHON JINTEPATYPBI, OCHOBHOH 1 §
BaKyyMe M Trazax MIOJITOTOBKA K 3aHATHSM, JIOTIOJTHUTENBEHON
peleHue 3aaad, BBIIOJTHEHHE JIUTEpaTypHl.
4. MarHuTHoO€ nojne BueaynuropHas 3aJJaHUH TI0 TeMaM, BEIHECEHHBIM 5
4 pabora. Ha CaMOCTOSITENIbHOE U3y4YEHUE,
KOHCIIEKTUPOBAHNWE OTBETOB Ha
KOHTPOJIBHBIC BOITPOCHI.
5. DnexTpo- Bueaynuropnas N3yuenue HayqyHOU 1 N3 cniucka 5
5 MAarHUTHasA pabora. CIELMAJILHON JIUTEPATypHI, OCHOBHOMH U 5
HHAYKIOWA IIOATrOTOBKA K 3aHATHAM, JOIIOJTHUTCIIBPHOMN
peleHue 3a1a4, BBIIIOJHEHNE JIUTEPATYPBI.
6. MaruuTtHble BueaynuropHas 3aJJaHUI IO TeMaM, BEIHECEHHBIM 4
6 CBOICTBa BellecTBa | paboTa. Ha CaMOCTOSTENILHOE N3y4YeHNe,
KOHCIIEKTHPOBAaHUE OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI.
7. OcHOBBI TEOPUU BueaynuropHas W3yuenue HayyHOU U W3 cnmcka 5
Makcgesna ais pabora. CIIEIMAIBHON JINTEPATYPBI, OCHOBHOH 1
7 BJICKTPOMArHuTHOT O IIOATrOTOBKA K 3aHATHAM, HOHOHHHTGJ’IBHOﬁ
o pelIeHue 3a/1a4, BHIIIOIHCHNE JIUTEPATypPHI.
3aJjaHUH 110 TeMaM, BBIHECCHHBIM
8. MexaHnueckue u Bueayauropnas Ha CaMOCTOSTEIBLHOE H3YYCHHUE, 5
8 | slmexkTpoMarHuTHBIC pabora. KOHCIIEKTHPOBAHUE OTBETOB HA
KoseOaHusI. KOHTPOJIbHBIE BOIIPOCHI.
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9 9. Ypyrue BOJHBL Breaynutopnas W3yuenue Hay4yHO! U W3 cnucka 3
paborta. CIeLIMaILHON JTUTEPaTypHI, OCHOBHOI! U
10. DnexTpo- BueaynuropHas MOJTOTOBKA K 3aHATHUSIM, JIOTIOJTHUTENBHOU 4
MarHUTHBIE BOJIHBIL. pabora. pelleHne 3ajad, BHIIOTHEHUE JIUTEPATYPHI.
10 3aJJaHHi TI0 TEMaM, BBIHECEHHBIM
HA CaMOCTOSITENBHOE H3yYEHHE,
KOHCIIEKTHPOBaHHE OTBETOB HA
KOHTPOJIbHBIE BOIPOCHI.
11. DmemeHTHI Breaynutopnas N3yuyenune Hay4uHOU U N3 cniucka 4
T€OMETPUYECKON U pabora. CHELUAILHOMN JTUTEPATypHI, OCHOBHOM U
11 | 27eKTpOHHON ONTHKHU MOJTOTOBKA K 3aHATHSM, JIOTIOJTHUTENBHOM
pelleHne 3aja4, BHIIOTHEHUE JIUTEPATYPHI.
3aJjaHui TI0 TeMaM, BEIHECEHHBIM
12. Unrepdepennust | BueaynuropHas Ha CaMOCTOSITENbHOE U3yUeHHE, 4
12 | cBera pabora. KOHCIIEKTHPOBaHHE OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI.
13 13. Andpakuus BueayauropHnas M3yyenue Hay4yHOU U N3 cniucka 4
CBETa pabora. CIIELIUAJILHOM JIUTEPATypHI, OCHOBHOH U
14. B3aumogpeiicteue | BHeaynutopHas MOJArOTOBKA K 3aHSITHSM, JOTIOJIHUTEIBHOMN 4
14 | snekTpoMarHWTHEIX | padorta. pelIeHne 3ajad, BHITOTHEHUE JIUTEPaTypHI.
BOJIH C BEIIECTBOM 3aJJaHHi TI0 TEMaM, BEIHECEHHBIM
15. Honspuzanus Bueaynutopras Ha CaMOCTOSTENLHOE H3YYCHHE, 4
15 | cBera pabora. KOHCIEKTHPOBAHUE OTBETOB Ha
KOHTPOJIbHBIE BOTIPOCHI.

6.2 MeToauueckue YKa3aHu4 110 OpraHm3anuu CaMOCTOSITEbLHOM paﬁoTBI CTYAECHTOB.

]_IGJ'IL CaMOCTOATECIbHON pa60TbI CTYACHTA — OCMBICJICHHO U CAMOCTOSTCIIbHO pa6OTaTb

CHauaJla ¢ y4eOHBIM MaTepUaIoM, 3aTeM C Hay4yHOU MH(OpMaLueil, 3aJ10KUTh OCHOBBI
CaMOOpraHU3alMH U CAMOBOCIIUTAHMS C TEM, YTOOBI IPUBUTH YMEHHE B lalbHEUIIEM
HENPEPHIBHO MOBBIIIATH CBOIO MPO(ECCUOHATIBHYIO KBATHU(PHUKAIUIO.
B yueOHOM mporiecce BBIIENAIOT ABa BUAa CAMOCTOATENbHOM paboThI:
- ay/IUTOPHAs — CAMOCTOSTEIbHAs pad0Ta BIMOIHACTCS Ha yU€OHBIX 3aHATHSX 0]

HETMIOCPCACTBCHHBIM PYKOBOJACTBOM IIPCIIOAABATCIIA U 11O €T0 3aJaHHIO.
- BHCAYAUTOPHAA — CaMOCTOATCIIbHAA pa60Ta BBITTIOJIHACTCA CTYACHTOM 110 3aaHHUIO
npenoaaBareiist, HO 0e3 ero HCIIOCPCACTBCHHOI'O YHACTHUA.

CamocrosiTeibHas pa0oTa MOMOraer CTyAeHTaM:
1) OBaageTh 3HAHUSAAMU:
- YTeHUe TeKcTa (yueOHMKa, IepBOMCTOYHHUKA, JOMOJHUTEIBHON IUTEpaTyphl U T.11.);
- COCTaBJIEHHUE TUIaHA TEKCTa, rpaduueckoe n300pakeHne CTPYKTYphl TEKCTa,
KOHCIIEKTHPOBAaHUE TEKCTA, BBIMUCKU U3 TEKCTA U T.1.;
- paboTa co CpaBOYHUKAMU U JIPYroi CIPaBOYHOMN JIUTEPATYpOi;
- 03HAKOMJICHHE C HOPMAaTHUBHBIMH U TIPABOBBIMHU JIOKYMEHTAMU;
- Y4eOHO — METOIMYECKasi 1 HAYYHO-UCCIIEIOBaTEIbCKast paboTa;
- CTOJIb30BaHNE KOMITBIOTEPHOM TeXHUKH, MIHTepHeTa u jp.;
2) 3akpensAiTh U CHCTEMATH3HPOBATh 3HAHMSA:
- paboTa c KOHCIIEKTOM JIEKLIUH;
- 00paboTKa TekcTa, MOBTOpHas paboTa HaJl y4eOHbIM MaTepHalloM yueOHHKa,
MIEPBOMCTOYHUKA, JIOTIOJIHUTENLHON JINTEPATypPhl, ayIM0 U BUIE€03aIHCEH;
- MIOATOTOBKA IJIaHa;
- COCTaBJICHUE TAOJIUII 715l CUCTEeMAaTH3aIlMK yUeOHOTO MaTepuana;
- IOJITOTOBKA OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI;
- 3aroJiHeHne padouei TeTpaau;
- aHaNIMTHYEeCKast 00paboTKa TeKCTa;
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- IOATOTOBKA MYJIbTUME/IMA TIPE3CHTAINN U JOKJIA0B K BHICTYIIJICHUIO Ha CEMUHApe
(xoH(epeHIuH, KPYTJIOM CTOJIE U T.I1.);

- IOATOTOBKA pedepara;

- cocTaBiieHne Oubauorpaduu UCIOIb30BaHHBIX HICTOUHUKOB,;

- TECTUPOBAHUE U JIP.;

3) ®opMuUpPOBATH YMEHHSA:

- pellIeHHEe CUTYallMOHHbIX 33Ja4 U YIpakKHEHU 1o oopasiy;
- BBITMIOJIHEHUE pacueToB (rpaduyeckue u pacueTHbe paboThl);
- IOJIFTOTOBKA K KOHTPOJIHBIM paboTam;

- IOATOTOBKA K TECTUPOBAHUIO;

- ONBITHO-3KCIIEPUMEHTaIbHAs paboTa;

- MOJITOTOBKA K BBITYCKHOW KBaJTM(HUKAIIMOHHOI padoTe.

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH HA (I)OpMI/IpOBaHI/Ie CJICAYIOHIUX KOMITCTCHIIUM:
OIIK-1 - cnoco0HOCTh MCNOJIL30BATh MOJIOKEHUS, 3AKOHBI U ME€TOAbI €ECTCCTBEHHBIX HAYK
H MaTeMAaTHKH 1JIfl PCIICHUSA 3ada4 mmceﬂepﬂoﬁ JAEeATECJIbHOCTH.

7. IlpuMepHasi TEeMATHKA KYPCOBBIX padoT (MPOeKTOB) (IPH HAJIUYMH)

KypcoBbie paboThl yueOHBIM IIJITAHOM HE MPEYyCMOTPEHBI

8. YueOHO-MeTOAMUYeCKOe U HH(POPMALIMOHHOE o0eciedyeHre TUCIHIIHHBI (MOAYJIfA):

a) OcHoBHasl JIuTEPATYpA:

1.

2.

Tpodumona T. U. Kypc dusuku: yued. mocodue s By30B / M.: U3narenbckuit IeHTp
«Axagemus», 2006. — 560 c.

Kypc o01meii ¢puznkm B Tpex Tomax [DJeKTpoHHBIHA pecypc] : yueOHuk / H. B.
Cageubes. - CII0. : Jlanp. - (JIlyumue knaccuueckue yueOHUKH). - Pexxum nocryna:
OBC "U3parensctBo "Jlanp". - Heorpanuu. nocrymn. - ISBN 5434 (ommbounsrif). T. 2 :
DuiekTpUYecTBO U MarHeTtusm. Boanbl. Ontuka. - Mocksa : Jlanb, 2011. - 496 c. : .
- ISBN 978-5-8114-0631-9 : 341 p.

Hponos, Urops EBrenbeBuy. 3agaun no odmeit pusnke [I1eKTpoHHBIN pecypc] :
yue6. nocobue / U. E. Mponos = Exercises in general physics. - Mocksa : Jlans, 20009. -
416 c. : un. - (Knaccuueckas yueOHas nmureparypa no ¢pusuke) (Knaccnueckue
3aJJaYHMKU U IpakTUKyMbl. Pusnka). - Pexxum nocryna: ObC "Nsnarenscto "Jlanp". -

Heorpanwu. nocrym. - ISBN 978-5-8114-0319-6 : b. 1.

4. Anemkeud B.A. Kypc obmieit puzuku. OnTtka [DnekTpoHHbIH pecypce] : [yaeoHuk] / B.

A. AnemikeBuy. - Mocksa : DUSMATIIUT, 2011. - 336 c. ; ecTb. - (YHUBEPCUTETCKHIA
Kypc obmieit puzukn). - locryn B ObC "JIAHB". - Heorpanuy. noctym. - ISBN 978-5-
0221-1245-1

. Uymak B.B. BonHoBas onTuka B mpumMepax u 3agadax [Tekcr] : yueb.mocodue : B 2 4. /

B. B. Uymak ; Upkyrtckuii roc. yH-T. - Upkytck : U3n-Bo UT'Y, 2012 - . - 20 cm. - ISBN
978-5-9624-0579-7. — (845K3)

CuByxuH, Imutpuit Bacunbeuu. O0muit kypce ¢pusuku [ Tekct] : yued.mocobue ans
crya. ¢us. crien. By30B / /1. B. CuByxuH. - 3-e u3n., crep. - M. :@usmatiur. - 22 cm. -
ISBN 5-9221-0229-X. — T. 4 : Onrtuka. - 2013. - 791 c. : wi. - Yka3.umen: c. 780-782. -
[Ipenm. ykasz.: c. 783-791. - ISBN 5-9221-0228-1. — (30 »k3)

Kamureesckuii, H.. BomHnoBast ontuka [DnekTpoHHBIN pecypce] : yaed.mocobue / H. U.
Kanureesckuii. - MockBa : Jlaup, 2008. - 466 c. : nn. - (Kimaccuueckas ydeOHast
nuteparypa no ¢uszuke) (JIydmme kimaccuueckue ydeOHuku). - Pexxum moctyma: DbC
"NznarenbctBo "Jlauw". - Heorpanuy. nocrym. - ISBN 978-5-8114-0666-1
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0) JlomoiHUTEIbLHASI JIUTEPATYPA:

1. CusyxuHn /.B.,- O6uwmii kypc ¢pusuku, Tom 11, Dnekrpuuectso, M.: @usmariur, 2004

2. TI'paborckuii, Poctucnas BanoBuu. Kypc dusuku [DnekTpoHHBIN pecypce] : yueo.
nocodue / P. W. I'paboBckuii. - Mocksa : Jlans, 2012. - 608 c. : ui. - (YueOHuku ans
By30B. CrienuanbHas auTeparypa). - Pexxum gocryna: 9bC "U3narensctBo "Jlanp". -
Heorpannu. nocrym. - ISBN 978-5-8114-0466-7 : b. 1.

3. @®pum, Cepreit Dayapnosud. Kype obmeit dusuku [DnexTponHslit pecype] : yueo.: / C.
3. ©@puni, A. B. Tumopesa. T. 2. DnekTpuyecKue U 3J€KTPOMAarHUTHBIE SIBICHUS. -
Mockaa : Jlanb, 2008. - 519 c. : wi. - (JIyumue kimaccuueckune y4eOHUKH)
(Knaccuueckast yuebnast muteparypa no ¢usuke). - Pexxum qocrymna: 9bC
"U3narensctBo "Jlanw". - Heorpanwny. noctym. - ISBN 978-5-8114-0664-7. - ISBN 978-
5-8114-0662-3 : b. 1.

4. MargeeB A.H.,- DnekTpudecTBo U MarueTusm,- M.: Beicmas mkosna, 2003

5. Tamm U.E. OcHOBBI Teopuu IeKTpUdecTBa: Y4ueOHOE mocodue s By3oB. — 11 u3n.,
ucnp. u pon. — M.: DUIMATIINUT, 2003. — 616 c.

6. ®eciinman P., Jleiiton P., Cornc M., - @eliHMaHOBCKHE JICKITUH 110 GU3KKE, T.5 ,
DnekTpruyecTBO U MaruetusMm, M.: Mup, 1977

7. Byruxos E.M.Ontuka [Dnextponnsiii pecype] / E. U. Byrukos. - Mocksa : Jlanb, 2012. -
607 c. : ui. - (YueOHuku 11 By30B.CrieninanbHas muTepatypa). - Pexum nocryna: 9bC
"NznarenbctBo "Jlane". - Heorpanwd. nocrym. - ISBN 978-5-8114-1190-0

8. AxmanoB C.A. ®usnueckas onrtuka [Tekcr] : yueonuk / C.A. Axmanos, C.}O. Hukutun
; Mock. roc. yH-T uM. M.B. JlomoHOCOBa. - 2-¢ m31. - M. : U3n-Bo MI'Y ; M. : Hayka,
2004. - 654 c. : un ; 24 cm. - (Knaccuueckuii yHUBEpCUTETCKUI yueOHUK). - bubnuorp. B
koHiie jekmuid. - ISBN 5-211-04858-x. - ISBN 5-02-033596-x. — (33k3)

N ey
B) IporpaMMHoe o0ecreyeHue

Hcnonb3yeTcs TMIEeH3MOHHOE TPOorpaMMHOe o0ecriedeHue.
r) 0a3bI JAaHHBIX, HHGOPMAIHOHHO-CNIPABOYHbIE H MOMCKOBbIE CHCTEMBbI

1. TTouckossie cucremsr Google, Yandex.

2. DIEeKTPOHHBIE PECypChl IOCTYIHBIE 110 JIOTUHY M MapoJro, MpenocTaBisieMble HayuHoit
6ubmuorexon UI'Y.

3. UudopmanmoHHast cucremMa JOCTyHa K POCCHHCKUM (U3MYECKUM KypHajJaM U 0030pam
BUHUTU PAH (http://wwwi/viniti.ru); snexrponHas oubarnoTeka TOMCKOTO TOCYHHBEpCUTETA
http://ido.tsu.ru/cd-dvd/19/.

Humepnem ucmounuku:

HayyHble MYyOJMKAallMM B peQepaTUBHBIX >XKypHallaXx IO aKTyaJbHBIM IHpobiemam (U3UKU;
MaTepuaibl HayuyHbIX KOH(epeHIMHA. B uacTHocTH, HayuyHass 5>JeKTpoHHas OubimoTeka
elibrary.ru; osmexrtponnast Oubmmoreka «Tpymbr yuensix MIVYy» (http:/elib.library.isu.ru);
OJeKTpOHHbIE BEpCHM >KypHaloB: “Ycmexu ¢usnueckux Hayk’, “M3Bectus By30B (cepus
¢uzuka)”, “dusuka TBEpAOro TENA”, U APYyTHUE.

9. MaTepuajbHO-TeXHHYECKOE o0ecneyeHne TUCHUIIMHBI (MOTYJIs):

KoMmmbloTepHble mpe3eHTalluy, MporpaMma Ui TeCTHpOBaHUS. UTeHHe JIeKIIHid
COTIPOBOXAACTCS JeMOHCTparueli wuHpopManuu (MyJIbTUMEIUMHBIA TPOEKTOp, OGHUCHOE
060pyz[0BaHHe AJid ONCPATUBHOIO  PA3MHOXCHUA  HWIIIIOCTPATUBHOTO W pasgaTO4YHOro
JIEKIIMOHHOT'O MaTEepPHaJIOB).


http://www/viniti.ru
http://elib.library.isu.ru/
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10. O0pa3oBaTe/ibHbIE TEXHOJIOTHH:

Ne .

w/n Buabl yueOHo# padoThI Oopa3oBaTesibHbIE TEXHOJIOTUH

1. Jlexmusa BBognas nekuwsi, nHGOpMaIMOHHAS JISKIIHS, JTCKITUS C
3JIEMEHTaMU JUCKYCCUHU, MHTEPAKTUBHAS JICKIIHS
(Jrexmmst uaor), HGOPMAITMOHHAS JTEKIHUS C
aJIeMEHTaMu 00paTHOM CBS3H.

2. [IpakTuueckoe 3aHsiTue 3aHsiTHE — pelIeHue 3a/1a4.

3. JlaGopaTopHbie pabOThI 3aHATHUS IPOBOJATCS B SKCIIEPUMEHTATBHOM
naboparopuu Ha JIaDOPaTOPHBIX YCTAaHOBKAX, C
MOCJIEYIONIMM HaITUCAHUEM OTYETa 10 JaOopaTOpHOH
paboTe ¥ ero 3aimmuTe.

11. Ouenounsie cpeacrBa (OC):
@DoH/1 OLIEHOYHBIX CpecTB NpeacraBieH B [IpuioxkeHnu K mporpamMmme.

* Texkymuii KOHTPOJIb OCYIIECTBIISICTCS B YCTHOM M MUCbMEHHOM (pOpMe MPU BBINOIHEHUN
CTyJEHTaMM y4e€OHBIX 3aJJaHUil - pellIEeHUH 3a7a4 U BBIIIOJIHEHUU KOHTPOJIbHBIX paboT Ha
MPOTSHKEHUH BCETo Kypca.

* [IpoMeKyTOUHBIN KOHTPOJIb — TECTUPOBAHUE.

* ITOrOoBBIM KOHTPOJIb — SK3aMEH.

Kpurtepun oueHKH 110 pe3yibTaTaM 3K3aMeHa:

OneHka «OTJHYHO»: CBOOOJHO BIJIAJICET TEOPETUUYECKUMHU TMOHSATHSAMH JAUCLUILINHBL
IPOSIBIISIET CUCTEMHOCTh 3HAHWI y4yeOHOro marepualia U CIOCOOHOCTh yCTaHABIMBATh CBS3U
MEXIY TEOPETUYECKUMHU TMOHATUSIMHU; YMEET JeNaTh IEePEHOC TEOPETUYECKUX 3HAHUM B
MPAKTHYECKYIO 00JIaCTh IPUMEHEHUSI; YMEET CBOOOHO BBINOIHATH 33JaHUsI, IPEAYCMOTPEHHbBIE
MpOrpamMMoii, YCBOMUJI OCHOBHYIO JIMTEPATYpy M 3HAKOM C JIONOJIHUTEIBHOM JHUTEPaTypoOH,
PEKOMEHIOBAaHHOW TMPOTPaMMOM; MOHMMAET 3HAYCHHE MPHOOPETEHHBIX 3HAHUW IS OymayIien
npodeccuu, MposBIseT TBOPUECKUE CIOCOOHOCTH B TOHUMAaHHUM, U3JI0KEHUHU U MCII0JIb30BaHUU
y4eOHONPOrpaMMHOI'0 MaTepuania.

OneHka «Xopomo»: CTYACHT BiaJleeT TEOPEeTHUECKUMH 3HAHUSAMHU, JOCTATOYHO CBOOOIHO
ONEPUPYET HMH; YCIICIIHO BBINOJHIET IPEIYCMOTPEHHBIE B IPOrpAMME 3aJ1aHHsI, YCBOWII
OCHOBHYIO JIMTEPATYPY, PEKOMEHJOBAHHYIO B IIPOrpamMme; IMOKa3bIBa€T CHUCTEMATHYECKUN
XapakTep 3HAHUW MO AUCHUUIUIMHE M CIOCO0EH K HMX CaMOCTOSITENIbHOMY TIOMOJHEHUIO U
OOHOBJIEHHIO B XOJ€ JaibHelmeil ydeOHOH paboThl U mMpodeccHoHANbHON NeATelbHOCTH;
OCYIIECTBIISICT YACTUYHBIN MEPEHOC TEOPETUUECKUX 3HAHUI B MPUKIAJAHYIO 00JIACTh; MPOSIBIISIET
HE3HAUWUTEJIbHBIE HAPYIIEHHWS B YCTAHOBICHMM B3aUMOCBA3M MEXJIY TEOPETHUYECKUMU
MOHSATUSAMH.

OneHka «yJA0BJIETBOPUTEJbHO»: CTYACHT OOHApY>KMBAaeT 3HAHWE OCHOBHOTO Y4eOHOTO
Mmarepuaja B oObeMe, HEOOXOAMMOM Ui JanbHeiimed y4eObl M mpencTosiieid padoTbl 1O
npodeccuu; CrpaBisieTcsl C BHIIOJHEHUEM 3a/laHui, IPEAYCMOTPEHHBIX MTPOrPaMMOii; 3HAKOM C
OCHOBHOM JIUTEPATypOM, PEKOMEHIOBAHHOU IIPOrpaMMOil; JAOIYCKAET IOIPEIIHOCTH B OTBETE B
X0JIe UTOTOBOM aTTecTanyu, HO 00JaJaeT HEOOXOAMMBIMHA 3HAHHMSMU IS UX YCTPaHEHUS IO
PYKOBOJCTBOM IIpENIOAABATENS.

OueHka «HEYIO0BJIETBOPUTEIBHO»: CTYJIEHT IIPOSIBISET OTPBIBOYHBIE 3HAHWs, HE
OCYIIIECTBIISIET IEPEHOC TEOPETUUECKUX 3HAHUN B IPAKTUKY; OTCYTCTBYET MHTErpALlUsl 3HAHUI.

[TporpammMa coctaBieHa B COOTBETCTBUH ¢ DeepaabHbBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CcTaHJapTOM 10 HampasieHuto moAroToBku 11.03.04 DiekTpoHMKAa U HAHOJIEKTPOHUKA.
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Pa3zpabdorunkm:

‘/f%y K.(p.-M.H., noienT Mopo3zosa H.B.
7

[Iporpamma paccmoTpeHa Ha 3acelanui Kageapbl 0011ell ¥ IKCIIePUMEHTAIBHOI Pu3nku
ury

« 24 » wmapra 2022rT.

ITpotokon Ne 6

3aB.kadenpoit i n.¢.-M..H. ['aBputrok A A.

Hacrosimmass mporpamma He MO:KeT ObITh BOCHpPOHM3BeleHA HU B Kakoil ¢opme 0e3
NpPeIBAPUTEILHOI0 MMCbMEHHOT0 pa3peleHusi Kadeapbi-pa3padoTyuKa NPOrpaMmabl.
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[Tpunoxenue

IIpumepHBbIii epeYeHb BOMPOCOB K IK3aMeHY 110 KypCY:
«JIEKTPUYECTBO, MATHETU3M M BOJTHOBASl ONTHKA)

IJIEKTPUYECTBO U 3JIEKTPOMAT'HETU3M

1. DnekTpocraTuka
1.1. 3akoH coxpaHEeHHs IIEKTPUUECKOTO 3apsiaa
1.2. 3akon Kynona
1.3. DnekrpocTrarndeckoe mnoje. HanpsskeHHOCTh 31€KTPOCTaATUUECKOTO MO,
1.4. [TpuHIUIT CYyNEepHO3UIMHU IEKTPOCTaTUUECKUX TTosel. [lone aumous.
1.5. Teopema ["aycca myist 371€KTPOCTATUYECKOTO TIOJISI B BAKyyMe
1.6. [Ipumenenne Teopemsl ['aycca K pacueTy HEKOTOPBIX 3JIEKTPOCTATUYECKHX MOJIeH B
Bakyyme ([Tosre paBHOMEPHO 3apsHKEeHHON OECKOHEUHO# mockocTh. [lose aByx
OECKOHEUYHBIX MapajlieIbHBIX PA3HOMMEHHO 3apsHKEHHBIX IockocTelt. [lome
PaBHOMEPHO 3apsHKEHHON c(heprudeckoi ToBepXHOCTH. [1oe 00beMHO3apsKEHHOTO
rapa. [Tosie paBHOMEPHO 3apsHKEHHOTO OECKOHEYHOTO IIUITHH/PA (HUTH)).
1.7. llupkynauust BEKTOpa HANPSKEHHOCTH 3JIEKTPOCTATUUECKOTO OIS
1.8. [ToTeHuman 31eKTPOCTATUIECKOTO OIS
1.9. HanpsikeHHOCTh KakK rPaJIieHT MOTEHIIMaNa. DKBUIIOTCHIIMAIbHBIC TTOBEPXHOCTH
1.10. Beryuciienue pa3HOCTH MOTEHIMAIOB 10 HanpsbkeHHoCTH 1ot ([Tose paBHOMEpHO
3apsKEeHHON OecKkOHEeUHOMU M1ockocTH. [lose 1ByX 6eCKOHEUHBIX MapalieIbHbIX
Pa3sHOMMEHHO 3apsHKeHHBIX TIockocTel. [Tone paBHOMEpHO 3apsKeHHOM cheprudeckoit
noBepxHocTu. [Tone 00beMHO 3apsikeHHOTo mapa. [losie paBHOMEpHO 3apsSKEHHOTO
OECKOHEYHOTO UIMH/IPA. )
1.11. Tuns! quanextpukos. [lonspusanus IU3IEKTPUKOB.
1.12. ITonsgpuzoBanHOCTh. HanpsykeHHOCTH MOJI B AUDJIEKTPHKE.
1.13. DnexTpudeckoe cMmenienne. Teopema ['aycca s 37€KTpOoCTaTHUECKOTO MOJIs B
TUDJIEKTPHKE.
1.14. YcnoBus Ha TpaHMIle pa3ienia ABYX AUICKTPHUUECKUX Cpel
1.15. CerneToaneKTpUKH.
1.16. ITpoBOAHMKY B 3JIEKTPOCTATHYECKOM IIOJIE.
1.17. DnexTpoeMKOCTh YEAUHEHHOTO ITPOBOJHMKA.
1.18. Konpencarops! (ITnockue, mummHApHYecKue U chepuieckne KOHIEHCATOPHI.
ITpo6uBHOe HanpspkeHue. [locnenoBaTensHOE U MapauIeIbHOE COCTUHEHNE
KOHJIEHCATOPOB. )
1.19. DHeprus cuctemsl 3aps10B, YEIUHEHHOTO MMPOBOJAHUKA U KOHJEHCATOpa. DHEPrus
ANEKTpocTaTndecKoro mosis (DHeprusi CUCTEMbI HETIOABHKHBIX TOUCUHBIX 3apPsi/I0B,
3apsHKEHHOIO YEIMHEHHOIO TPOBOJHUKA, 3apsDKEHHOI0 KOHIEHCATOopa,
ANEKTPOCTATUYECKOTO TIOJISL. )

2. IlocTOSIHHBIN JIeKTPUYECKHH TOK
2.1. DyeKkTpruYecKHil TOK, CHjIa ¥ TUIOTHOCTh TOKA.
2.2. CTopoHHHME CUIIBI. DIIEKTPOIBMIKYILAS CHJIA U HAIIPSKEHUE.
2.3. 3akon Oma. ConpOoTHUBIIEHUE TPOBOJHUKOB.
2.4. PaboTa u MOmHOCTH TOKa. 3akoH J[>xoymns —JleHna.
2.5. 3akod OMa Jj11 HEOJHOPOIHOTO y4acTKa LETH.
2.6. IIpaBuna Kupxroda ans pa3BeTBiIeHHBIX 1eneil. MocT YUTCTOHA.

3. DJleKTpUYeCKHE TOKH B MeTA/NIaX, BAKYyMe M razax
3.1. DneMeHTapHas KJlacCUYECKasi TEOPHUs AEKTPOIPOBOIHOCTH METAJLIIOB.
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3.2. BrIBO1 OCHOBHBIX 3aKOHOB JIEKTPUUYECKOTO TOKA B KJIACCUUECKON TEOPUU
MPOBOAUMOCTH MeTasuioB. (3akoH Oma. 3akon Jxoyns-Jlenna. TemioeMkocTb
METaJIOB. )
3.3. Pabota BbIXO/a 3JIEKTPOHOB U3 METAJLIA.
3.4. DMUCCHOHHBIC SIBIICHHS U UX puMeHeHue. (TepMoaeKTpoHHas SMUCCHSL.
DoTO3NEKTPOHHAS AMHUCCHS. BTOpUUuHas 37IeKTPOHHAS IMUCCHUSL. ABTORJICKTPOHHAS
OMHCCHSL.)
3.5. Monu3zanus ra3zos. HecamocTosTenbHbIN ra30BbIil pa3psia.
3.6. CaMmocTosTENbHBIN ra30BbId pa3psaa u ero Tunbl. (Tuerommii paspsa. ckpoBoit
paspsn. Jyrosoii pa3psia. Koponnsiit pa3psia.)
3.7. 1Ina3zma u ee CBOMCTBa

4. MarHuTHOe moJie
4.1. MarauTHOE TOJIE U €T0 XapaKTePUCTHKHU.
4.2. 3akon buo — CaBapa —Jlamaca u ero npMMeHEHHE K pacueTy MarHUTHOTO TOJIs (
3akon buo — CaBapa — Jlamuiaca ass mpoBOAHKMKA ¢ TOKOM. MarHuTHOE 1oJie mpsiMoro
TOKa. MarHuTHOE 10Ji€ B LIEHTPE KPYTOBOT'O MPOBOJIHUKA C TOKOM. )
4.3. 3akoH Amnepa. B3aumoelicTBrue napamieabHbIX TOKOB.
4.4. MarauTHasi TOCTOSIHHAs. EMMHUIIBI MArHUTHOW UHIYKIIUU U HANPSHKEHHOCTH
MarHMTHOTO TOJISI.
4.5. MarauTHoe€ 10JI€ IBIXKYIIETOCs 3apsia.
4.6. JleiicTBME MarHUTHOTO MOJISl HA ABMKYIIUKCA 3apsil.
4.7. JIBuxKeHue 3apsHKEHHBIX YaCTUIl B MATHUTHOM TI0JIE.
4.8. Yckoputenu 3apsbkeHHbIX yactull (JIunelnslii yckoputenb. JIMHEWHBIH
pe30HaHCHbIN yckopuTenb. LluknorpoH. @a30TpoH (CUMHXPOUUKIOTPOH). CHHXPOTPOH.
Cunxpoddazotpon. berarpon)
4.9. Odpdext Xomra

-
4.10. Hupkynsauus BekTopa B MarHuTHOrO 1MoJjist B BaKyyMe.
4.11. MarauTtHbl€ NOJISI COJIEHOU 1A U TOPOUA.

4.12. Ilotok BekTOpa MarHuTHOW MHAYKIMU. Teopema ["aycca s momns B.
4.13. PaGoTta 1o nepemMeIeH1Io NPOBOAHNKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJI€.
5. DneKTpOMArHUTHAS MHAYKLIMS
5.1. SIBneHue »neKTpoMarHuTHON HHAYKLIUH (onbIThl Dapanes).
5.2. 3akon ®apanes u ero BbIBOJ U3 3aKOHA COXPAaHEHUS YIHEPTHUH.
5.3. Bpanienue paMKy B MAarHUTHOM TIOJIE.
5.4. Buxpessie Toku (Toku PyKo).
5.5. UHaykTMBHOCTH KOHTYpa. CaMOMHIYKIIHS.
5.6. Toku npu pa3MbIKAaHUM U 3aMbIKaHHUH LIETIH.
5.7. B3aumHas UHAYKIUA.
5.8. TpaunchopmaTopsr.
5.9. DHeprust MAarHUTHOTO TOJS.
6. MarHuTHBIE CBOIICTBA BelleCTBA
6.1. MarauTHbIE MOMEHTBI JJIEKTPOHOB U ATOMOB.
6.2. JIlna- 1 mapamarHeTH3M.
6.3. HamaranueHHOCTh. MarHUTHOE MOJIE B BELIECTBE.
6.4. YcnoBus Ha TpaHUIE pa3jiesia IBYX MarHeTUKOB.
6.5. ®eppoMarHeTUKU U UX CBOMCTBA.
6.6. Ilpupona ¢peppomaraeTusma.
7. OcHoBBI Teopun MakcBesuia VI 2JIEKTPOMArHUTHOTO NOJIsI
7.1. BuxpeBoe 3JeKTpUIeCcKoe ToJIe.

-
7.2. Tok cmemenust. O6001IeHHAs TeopeMa O IUPKYIsAuuu BekTopa H.
7.3. YpaBHeHus MakcBena i1 3JIEKTPOMAarHUTHOTO MOJIS.
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KOJIEBAHUS U BOJIHbI
8. MexaHuveckue M 3JIeKTPOMATHUTHBIE KOJIEOAHUS.
8.1. l'apmMoHMUecKHe KoneOaHus U UX XapaKTEPUCTUKU.
8.2. Mexannueckue rapMmoHu4eckre koaeoanus. [lomHas sneprus.
8.3. lapmonnueckuit ocumsuisatop. [IpyXKuHHBIN, GU3NUECKUN 1 MaTEeMaTHUECKUI
MasiTHUKH.
8.4. CBoOOIHbIE rapMOHUYECKHE KOJIE0aHUs B KOJI€0aTEIIbHOM KOHTYDE.
8.5. CnoxxeHrne rapMOHMYECKHUX KOJIeOaHUH OJTHOTO HAIPaBJICHUS U OJMHAKOBOM
4acTOTHI. bueHns.
8.6. CioxeHHne B3aMMHO NIEPICHINKYJIIPHBIX KOJICOaHUH.
8.7. AuddepennnanbHoe ypaBHEHNE CBOOOIHBIX 3aTyXaIOIINX KOJICOAHHIA
(MeXaHMYEeCKHX M JEKTPOMArHUTHBIX) U €ro pelieHrne. ABTOKOJIeOaHusl.
8.8. IuddepeHnnansHoe ypaBHEHNE BRIHYKICHHBIX KOJICOAHUH (MEXaHHYECKUX U
3JIEKTPOMArHUTHBIX) U €TI0 PEelIeHuE.
8.9. Ammntyna u asza BEIHYXIIEHHBIX KOIeOaHUH (MEXaHUIECKHUX H
3JIEKTPOMAarHuTHHIX ). Pe3oHaHc.
8.10. ITepemennslii Tok. ([TepemMeHHBIN TOK, TEKYIIUI Yepe3 PEe3UCTOP COMPOTHBICHUEM
R. IlepemeHHbIH TOK, TEKYIIUH Uyepe3 KaTyIIKy HHAYKTUBHOCThIO L. [lepeMeHHblH TOK,
TeKyIIM uepe3 KoHaeHcaTop eMkocthio C. Llenb nepeMeHHOro Toka, coneprxarias
[I0CJIe/I0BATENbHO BKIFOUEHHBIE PE3UCTOP, KaTYIIKy HHAYKTUBHOCTH U KOHJIEHCATOP.)
8.11. Pe3oHaHc HanpspKEHUH.
8.12. Pe3onaHcC TOKOB.
8.13. MouHocTs, BeIAENsIEMas B LIENIU IEPEMEHHOTO TOKA.
9. Ynpyrue BOJIHBI.
9.1. BonnoBble nporieccsl. [IpoonbHble U MONEpEeYHbIE BOJHBI.
9.2. YpaBHenue Oeryuieii BosiHbl. @a3oBas ckopocTs. BoinHoBoe ypaBHeHue.
9.3. [Ipunuun cynepno3uuuu. ['pynnosasi CKOPOCTb.
9.4. nTepdepeHnyst BOJH.
9.5. CTosune BOJIHBI.
9.6. 3ByKOBBI€ BOJHBI. XapaKTEPUCTUKH 3BYKOBBIX BOJIH. PeBepOepanus 3ByKa.
9.7. 3 dext Homiepa B akyCTHKE.
9.8. YnbTpa3Byk u ero npuMeHeHne. OOpaTHbIN Mbe303JIEKTpUUECKU 3D DEKT.
MarsuToCTpUKIUSI.
10. D1eKTPOMATHUTHBIE BOJIHBI.
10.1. DkcriepuMeHTaIbHOE TIOTYYEeHHE dIICKTPOMAarHUTHEIX BoJH. [lIkana n nuana3oHsl
3JIEKTPOMArHUTHBIX BOJIH.
10.2. IuddepennnanbHoe ypaBHEHUE SJIEKTPOMAarHUTHON BOJIHBI.
10.3. DHeprus n UMIyYJIbC JIEKTPOMArHUTHON BOJIHBL.
10.4. N3nyuenne qunois. [I[puMeHeHNne 3€KTPOMarHUTHBIX BOJIH.

OIITUKA

11. DyieMeHTBI reOMeTPHYECKOI U JIEKTPOHHOM ONITHKH
11.1. OcHoBHbI€ 3ak0HBI ONTHKU. [l0oaHOE OTpakeHue.
11.2. Tonkue nmuu3sl. U300paskeHNs TPEIMETOB C TTIOMOIIBIO JIMH3.
11.3. AGeppauuu (MOTPEeIIHOCTH) ONTUYECKUX CUCTEM.
11.4. OcHoBHBIE (POTOMETPUUECCKHE BETUINHBI U UX €AUHHIIBI.
11.5. DnemMeHTHI 37IEKTPOHHOMN ONTHUKH.

12. Uurepdepenuus cBera
12.1. Pa3BuTHe npeacTaBIeHUN O MPUPOJIE CBETA.
12.2. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH.
12.3. NaTepdepenuns caera.



12.4. Metoasl HaOMI0IeHNS HHTEPGEPEHITNN CBETA.
12.5. arepdepennns cBeTa B TOHKUX IJICHKAX.
12.6. Ilpumenenune nHTEpPEPEHIINM CBETA.
13. Judpakuus cBera
13.1. [Ipunnun ['tolirenca — @penerns.
13.2. Meton 30u @penens. [IpsmonnneitHoe pacipocTpaHEeHUE CBETA.
13.3. ludpakius OpenHenst Ha KPyrjioM OTBEPCTHH U JIUCKE.
13.4. Iudpakmus Opaynrodepa Ha OAHON IIEITH.
13.5. udpakmus Opaynrodepa Ha 1udpakIMOHHON PEIICTKE.
13.6. IlpocTpancTBenHas pemierka. Paccesinue cBera.
13.7. dudpakmus Ha mpocTpancTBeHHOH pemietke. opmyna Bynbsda - bparros.
13.8. Pa3zpemaromiasi ciocoOOHOCTb ONITUYECKUX MTPHOOPOB.
13.9. IlonsaTue o ronorpadumu.
14. BzaumojeiicTBHE 3J1eKTPOMATHUTHBIX BOJIH C BelIeCTBOM
14.1. Jlucnepcus cpera.
14.2. DnexTpoHHast TEOPUS AUCTIEPCUH CBETA.
14.3. ITornomnenue (abcopOums) cBeTa.
14.4. Dddext Jdomurepa.
14.5. U3nyyenue Yepenkosa — BaBuiosa.
15. llonspu3anus cBera
15.1. EcTecTBeHHBIN U MOJISPU30BaHHBIN CBET.
15.2. Tlonsipuzanus cBeTa Npu OTPAKECHUH U MPEJIOMIICHUN HA TPAHUIIC IBYX
TUDIIEKTPUKOB.
15.3. JIBoiiHOE JTyyenpeaoMIICHUE.
15.4. Tlonspu3aninOHHbBIE PU3MBI U TTOJISIPOUIBI.
15.5. Ananu3 noJispu30BaHHOTO CBETA.
15.6. VckyccTBeHHas onTHYECKas aHU30TPOIIHSI.
15.7. Bpaiienue niaoCKOCTH MOJSpU3alrH.
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