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1. IEJIM Y1 3AJIAYM TUCTUTIINHEI

Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

Lenbro OCBOSHMSI JUCHUIUIMHBI SBIISIETCS: CO3/1aHue QyHIaMEeHTaIbHOM 0a3bl 3HaHU, Ha
OCHOBE KOTOPOH B JlaIbHEHIIIEM MOXKHO pPa3BUBATh OoJiee YriyOJIEHHOE U I€TAIU3UPOBAHHOE
U3y4eHHE BCeX Pa3/ieioB (U3MKHU U CIICIHATN3UPOBAHHBIX KYPCOB.

3agaun:

3amayaMy OCBOCHHMS JUCLUIUIMHEI SBJISIOTCS

* H3y4YCHHE OCHOBHBIX (PHM3WYECKHX SBJIICHUH U MPOIIECCOB, MMPOUCXOISAIINX B
AJIEKTPUUYCCKUX MArHUTHBIX TOJISX;

. YCTaHOBJIeHI/Ie CBA3U MG)KIIy pa3HHqHBIMH (1)I/I3I/I‘-IGCKI/IMI/I SIBJICHUAMM, BBIBOJ
OCHOBHBIX 3aKOHOB B BUJ€C MAaTEMATUUYCCKUX ypaBHeHHﬁ;

¢ IIOCTAaHOBKA U aHAJIU3 3a1a4U, HpI/IMeHeHI/Ie pa3quHbe METOOO0B peH_ICHI/ISI.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE 0O0II
Hukn (paznmen) OIT:  B1.0O
TpeGoBanus K MpeABAPUTEIBHON MOAT0OTOBKE 00y4aK0IIerocs:

Nmets npeaACTaBJICHHUC 00 OCHOBHBIX ITOHATUAX M 3aKOHAX QJICKTPHUYCCTBA U MArHCTU3Ma B
paMKax MmmporpaMmbl CpC,Z[HCﬁ ITKOJIBI, 3HaThb anre6py, T'COMCTPUIO 1 OCHOBBI MATCMATHYCCKOI'O
aHaJIn3a B paMKax IIporpaMmbl CpeHHeﬁ IIKOJIBI ¥ 1-TO KypCa YHUBCPCUTCTA.

Mexanunka

JMcuMmImHbl (MOIYJIM) M MPAKTHKH, IJI KOTOPBIX OCBOEHHE TaAHHOM THCIUILINHBI
(MoayJis1) He00X0AMMO KaK NMpeAuecTBYIIee:

Onruka
OU3NIECKUI MPAKTUKYM TI0 AIEKTPUICCTBY U MATHETU3MY
DNeKTpoAMHAMUKA

OCHOBBI 3JIEKTPOMAarHUTHOW U paJuallMOHHON 0€3011acCHOCTH
3. OFBEM JIUCHHUIIVIMHBI

O0mas Tpya0eMKOCTh 4 3ET
YacoB 1o yueOHOMY MIIaHy 144
B TOM 4HcJIe:

ayJIUTOPHBIC 3aHATUS 68
camocTosiTeNlbHas paboTa 49
4acoB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 110 JUCHUIIVINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIbTATAMHN OCBOEHMUAA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

OIIK-1.1: Obnanaet 6a30BBIMHU 3HAHUAMH B 00J1aCTH (PU3UKU U PAAUOPHU3UKI

OIIK-2.2: IIpoBoauT TeOpeTHUYECKOE N3YICHHE OOBEKTOB, CHCTEM U MPOIIECCOB B paMKax
TE€MBbI HAy4YHOTO HCCIIE€A0BAHUS

YK-1.1: Ananusupyer 3a1aqy, BeIJIe/ss €€ 0a30BbIe COCTABIISAIONINE

VK-1.5: PaCCManI/IBaCT U npeajiaracT BO3MOKHBIC BApHAHTBI pCHICHUS IMOCTaBJICHHOM
3aaa4u, OICHUBasg UX JOCTOMHCTBA U HEAOCTATKH

S. BUIbI KOHTPOJIA

Buast KOHTPOJIA B CCMECTpPAX:

SK3aMEHBI | 3




6. A3BIK IIPEIIOJJABAHUA

SI3BIK TTpenogaBaHus: pyCCKUi.

7. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

Kon
3aHAT.

HaumeHoBaHue pa3jiesioB u
TeM

Bun
3aHATUA

Cemectp
/ Kype

Yacos

HUctou-
HUKH

Ipumeuan-
ue

Pasnen 1. OcHOBHBIE ITOHATHUS
3JICKTPOIUHAMHUKHN TOYEYHOI'O
3apsa

11

DneKTpUUecKue
NIEKTPUYECKOE  TOJE.  3aKOH
Kynona. Hanpsi>xeHHOCTB
NeKTpudeckoro noii. IlpuHnumn
cynepno3unuu. IloTok BekTopa
HaIIPSKEHHOCTHU DJIEKTPUYECKOTO
nonsi. Teopema Taycca u eé
IPUMEHEHNE K pacdery
AIEKTPOCTATUYECKUX TOJIEH.

3apsiabl u

JIex

JI1.1JI1.2
JI1.4 JI1.5

1.2

Pabora cui
3JIEKTPOCTATHYECKOT O OJISL.
[loTtenuuman. DOHeprus CHUCTEMBbI
3apsJI0B. CBs3b MEXIY
HaIPSAKEHHOCTBIO u
noreHuuanom. Teopema ['aycca B
nuddepeHaIbHON dbopwme.
Ypasuenus Ilyaccona u Jlarmaca.

Jlex

JI1.1JI1.2
JI1.4 JIL.5

1.3

OnekTpuueckuii  aumnonb. [lone
aunonsi. Jlumons BO BHENIHEM
AIIEKTPUYECKOM TIOJIE.

JIek

JI1.1J11.2
JI1.4 JI1.5

14

3axoH Kynona. Teopema 'aycca.

Ip

J1.3

1.5

ITorennuai. PaGora

SJICKTPHUYICCKOI'O ITOJIA.

Ip

J1.3

1.6

Ilone gumoos.

Ip

J1.3

Paznen 2. Dnexkrpuueckoe mosne B
IPOBOJIHUKAX M IUAIEKTPUKAX

2.1

[TpoBOHUKHN B
AIEKTPOCTATUYECKOM ToJe.
I'pannunble  ycnoBus. Meton
U300paxeHu.  DIeKTpuyecKas
€MKOCTb. KoHnneHncaropsr.
OHeprus B3aUMOJICVCTBUS
3apsinoB. [lmoTHOCTH  BHEprum
3EKTPOCTATUYECKOTO MOJIS..

Jlek

JI1.1JI1.2
JI1.4 JIL.5




2.2

JvanexkTpuku B
AIIEKTPOCTATUYECKOM ToJIE.
[Tonsspu3aninoHHbIE 3apsbl.
Bexkrop MOJIAPU3ALIUH.
DIIeKTpUUYECKOe rnoJje B
JTURJIEKTpUKax. Juanexkrtpuueckas
npoHunaemMocts.  Bektop D
ANEKTPUYECKON WHIAYKLIUU
(cmemenus). Teopema T'aycca
st Bektopa D.  I'panuunsie
yCIIOBUS B JUDJIEKTPUKAX.
CerHeToaneKTpuKku u
IIbE303JIEKTPUKHU.

Jlek

JI1.1JI11.2
Jd1.4J11.5

2.3

DHeprusi 3JEKTPUUYECKOTO TIOJIA.
Konpaencaropsl.

Jd1.3

2.4

QHGKTpI/I“ICCKOG I10JIC B
JUDJICKTPUKAX.

Jd1.3

2.5

QHGKTpI/I“ICCKOG I10JIC B
JUDJICKTPUKAX

Pasnen 3. 3ak0oHBI HOCTOSHHOIO
TOKa

3.1

ITocTossHHBIN JIEKTPUYECKUI
TOK. YpaBHEHUE HENPEPHIBHOCTH.
3akonsl Oma u J[xoyns-Jlenna.
OJIC ucrounuka Toka. 3akoH Oma
ans nomHod  menu.  KII/
MCTOYHMKA TOKa. 3akoH OMma Jyist
HEOJIHOPOJHOIO  (cozaep:Kallero
2]1C) ydacTka TN,
Pa3BeTBiIeHHBIE  DAIEKTPUUYECKHE
uenu. [Tpasuna Kupxroga.

JIek

J1.1J11.2
J1.4 JI1.5

3.2

OJIC. 3akon Oma s TOJTHOM
nenu. [Tpasuna Kupxroda

Ilp

J1.3

Pasnen 4. MarnutHoe mnosne.
3aKOHBI ATEKTPOMAarHeTU3Ma.

4.1

B3anmoneincTeue 3MeKTpUUECKUX
TOKOB. MarnuTtHoe moiie. 3aKOH
bro-Casapa-Jlamuiaca n npumepsl
€ro NMpuMeHeHus (mojie B LEHTpe
KpyTrOBOI'O BMTKA, I10JI€ IIPSIMOTO
Toka). LIMpKynsus MarHUTHOTO
nons. Ilone conenonpa. Teopema
0 LUPKYJSIUM MarHUTHOTO TOJIS
B tuddepeHanbHoi Gopme.

JIlex

J1.1J11.2
Jd1.4 J11.5

4.2

Cuna Jlopenua u cuna Ammepa.
JIBukeHue 3apsKEHHBIX 4acTHUIl B
MarHuTHOM Tmone. KoHTyp ¢
TOKOM B MarHuTHOM  TOJe.
MoMeHT cui, AEHCTBYIOIIMNA Ha
KOHTYp. MarHUTHBIN MOMEHT.

Jlek

JI1.1J11.2
J1.4 J11.5




4.3 |SBnenue ANEKTpOMarHuTHOM | JIek 2 JI1.1J11.2
unaykuuud.  3akoH — Dapages, JI1.4 JI1.5
npasuno  Jlennma.  Buxpesoe
AIIEKTPUYECKOE TI0JIE U €ro
LUPKYJIALUSA. SIBnenne
CaMOMHAYKIMH. MHIYKTUBHOCTD.

DHeprusi MarHUTHOT'O TOJISI.

4.4 | OTHOCHTEIBbHBIN xapakrep | JIex 2 JI1.1J11.2
3JIEKTPUYECKOT0 ¥ MAarHUTHOTO JI1.4 J11.5
TOJIEH. IIpeoOpazoBanue
JJIEKTPOMArHUTHOTO TMOJIA TIpH
nepexoje B IPYTYIO
MHEPLHATIbHYIO CUCTEMY OTCUETa.

Tox cMmemenus. O000meHne
TEOPEMBI 0 HUPKYISIUU
MarHUTHOTO TOJISL.

4.5 |MarautHoe mone B BemecTse. | Jlek 4 JI1.1 JI1.2

HamMaramueHHOCTE. JI1.4 JI1.5
HanpsoxkeHnHOCTD MarHUTHOTO
OJIA. MaruuTtHas
BOCIIPUMMYHMBOCTh M MarHUTHas
MPOHUIIAEMOCTb. Buaet
MarHeTukos. Jlma-, mapa- wu
dbeppoMarHeTuku. YcCIOBUS Ha
TpaHUIle pas[elia MarHeTHKOB.
DJIeKTPOMarHuT c
(eppOMarHUTHBIM CEPACUYHHUKOM.
IInoTHOCTH SHEPIUH
DIIEKTPUYECKOTO ¥ MAarHUTHOTO
TI0JIS B BEIIIECTBE.

4.6 |YpaBHeHHS MakcBseiia B|JIex 3 JI1.1 J11.2

MHTETPaIbHON u J1.4J11.5
muddepeHIanbHOMN dopme.
Teopema [TolinTHHTA.
DJeKTpOMarHUTHBIC BOJTHBI.
CBolicTBa  JIEKTPOMAarHUTHBIX
BOJTH.

4.7 |MaruautHoe moye TokoB. Teopema | IIp 3 J1.3
O IIUPKYJIISIIH.

4.8 | /[IBmwxkenue yactuil B MarHUTHOM | [Ip 3 J.3
noJie.

4.9 |DnexrtpomarauTHas — wHAYKIU. | [Ip 4 J1.3
IIpaBuno Jlenna.

4.10 [MarHuTHOE TIOJIE B BEIIECCTBE. Ip 3 J1.3

411 |DneKkTpoMarHUTHbIE BOJTHBI Ip 3 J1.3

4.12 | MarHuTHOE I10JI€ B BEILIECTBE Cp 10 J1.2 J11.5

4.13 |DneKTpoMarHUTHbIE BOJHBI. Cp 10 J1.2J11.4

J1.5




4.14 |DnexTpoMarHUTHAsI MHIYKITUS Cp 3 10 JI1.1J11.2
J1.3J11.4
J1.5
4.15 | YpaBHeHust Makcseiia Cp 3 10 JI1.1J11.2
J1.3J11.4
J1.5
Pa3znen 5. Dx3amen
5.1 [IIpoBepka 3HaHuit Ok3ameH |3 27 J.1JI11.2
JI1.4 J11.5
Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH
KJIACCHYECKast JICKIUS, PEIICHUE TPYNTIOBBIX M HHIUBUIYAITBHBIX 3a/1a4.
Cnncok 06pa3oBaTe/ibHbIX TEXHOJIOTHIi
1 | AxTuBHOE ciylIaHue

8. OHEHOYHBIE MATEPHAJIbI IJI51 IIPOBEJEHWA TEKYIIEA U
INPOMEXYTOYHOU ATTECTALIUU

8.1. OueHoynble MaTepUAaJIbI 1JIS1 IPOBEACHHUA TeKYLel aTTecTalul

Cwm. npuiokeHue

8.2. OneHouHble MaTepUuaJbl 1JIsl IPOBECACHUSA HpOMe)KyTO'lHOi;I aTreCcTanum

CM. IIPHUJIOKCHHUEC

8.3. TpeOoBaHus K peTHHI-KOHTPOJIIO

Bcero crynent moxet nonyuuts 100 6amioB = 60 6amioB Ha Moy + 40 6amioB Ha

OK3aMCHC

B kaxxnom Moayne cTyZIeHT MOKET HOay4uTh MakcumMyM 30 6aioB, u3 Hux 20 6amioB 3a

TeKyI1yto padoTy, a 10 6anioB — 3a peTUHTOBBIA KOHTPOJIb.

O6yuatomemycs, Habpasiemy 40-54 Gamia, npu MOABEACHUN UTOTOB ceMecTpa (Ha
IIOCJICIHEM 3aHATUHA I10 )II/ICIH/IHJ'II/IHG) B pCfITHHFOBOfI B€AOMOCTH y4€Ta YCIICBAEMOCTHU U 3a4eTHOU

KHIDKKE MOKET OBITH BEICTaBJICHA OIICHKA «YJOBJICTBOPUTCIILHO).

O6yuatomemycs, HaOpaBiemy 55—57 6amioB, npu MOABEACHUN UTOTOB ceMecTpa (Ha
MOCJICTHEM 3aHSTHH TI0 TUCIUIUIMHE) B Tpade peHTUHTOBOM BEJOMOCTH yueTa yCIIeBaeMOCTH
«IIpemuanbaBIC OAILTBI) MOXKET OBITH 00aBIIeHO 15 OayTOB M BHICTaBJICHA K3aMEHAIMOHHAS

OIICHKA «XOpOoIIO0».

O6yuatomemycs, HabpaBiemy S8—60 6amioB, Mpu MOABEACHUN UTOTOB ceMecTpa (Ha
MOCJICTHEM 3aHSTHH TI0 TUCIUIUIMHE) B Tpade peHTUHTOBOM BEJOMOCTH yueTa yCIIeBaeMOCTH
«IIpemuanbHBIC OAIITBI) MOXKET OBITH J00aBIIeHO 27 OAJJTOB M BHICTaBJICHA dK3aMEHAI[MOHHAS

OIIEHKA «OTIUIHOY.
OO6yuatommuiicsi, HabpaBuii 70 39 6aUIOB BKIIOYUTEIHHO, CIAET IK3aMEH.

9. YYHEBHO-METOJUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHE

JTUCIHUATLTAHBI (MOLY.JIST)

9.1. Pexomenayemasi 1uTeparypa




9.1.1. OcHoBHas1 IMTEpaTYpa

Hudp Jlureparypa

JI1.1 |CaBenbeB, DnekTpudectBo U MarHeTusm, Mocksa: ACT, 2008, ISBN: 978-5-17-003760-5
(xu. 2), URL: http://texts.lib.tversu.ru/texts/10005790gl.pdf

JI1.2 | CuByxuH, O0muii kypc ¢pusmnku, Mocksa: Uznatensckas ¢upma "dusnko-
matematuueckas jurepatypa" (PU3MATIINT), 2015, ISBN: 978-5-9221-1643-5,
URL.: https://znanium.com/catalog/document?id=303207

JI1.3 [Hpomnos WU. E., 3agaun no obmieli pusuke, Cankr-Ilerepoypr: Jlans, 2022, ISBN: 978-5-
507-45369-6,
URL.: https://e.lanbook.com/book/329834

JI1.4 [Kanamnuukos C. I'., DnextpuuectBo, MockBa: ®usmatiur, 2004, ISBN: 5-9221-0312-1,
URL.: https://biblioclub.ru/index.php?page=book&id=83226

JI1.5 [AnemkeBuu B. A., Dnexkrpomarneru3m, Mocksa: ®usmarnut, 2014, ISBN: 978-5-9221-
1555-1,
URL.: https://biblioclub.ru/index.php?page=book&id=275299

9.3.1 IlepeyeHb NPOrpaMMHOI0 obecredeHust

Adobe Acrobat Reader

WinDjView

OpenOffice

Google Chrome

Kaspersky Endpoint Security 10 ans Windows

o oA lwWIN|EF

3.2 CoBpeMeHnHbIe podeccuoHATbHbIE 0a3bI JAHHBIX U HH(POPMALIMOHHBbIE CTIPABOYHbIE
CHUCTEMBbI

9BbC «IOPAUT»

9BbC «ZNANIUM.COM»

1
2
3 OBC «YHuBepcuteTckast OMOIMOTEKa OHJIAHH
4

9BC «Jlaup»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI (MOY JIS)

Ayaur-1 OobopynoBanue

3-2020 | kommieKkT yueOHOH Mebenu, MepeHOCHON HOYTOYK, TEPEHOCHON MYJIbTUMEIUHHBIN
IPOEKTOP, FIKPaH

3-218 KOMILIEKT Y4eOHOI MeOenn, MepeHOCHON HOYyTOYK, IPOEKTOP, IKpaH

3-227 KOMILIEKT Y4eOHOI MeOenn, IepeHOCHOH HOYTOYK, IPOEKTOP, SKpaH

3-228 KOMILIEKT Y4eOHOI MeOenn, MepeHOCHON HOYyTOYK, IPOEKTOP, IKpaH

3-226 KOMIUIEKT yueOHOM Mebenn, MukiuepHslil mynbT, AyauokoMiuiekT, MIHTepakTuBHas
cucTeMa, mpoekTop, TerekoMMyHIKAIIMOHHBIE MTKA(bI, YKPaH, KOMITBIOTED

11. METOAUYECKHUE MATEPHAJIBI VIS OBYYAIOIIIUXCA 110 OCBOEHHIO
JANCHUITVINHBI

Cwm. ITpunoxenue




Jli1s mpoBeAEHNS TEKYIEN Y MPOMEKYTOUYHOM aTTECTAIUH:

3aganue:

VYKaxure He MeHee JBYX CIHPaBeUIUBBIX YTBEPKIACHUH OTHOCUTEIHHO
CTATUYECKUX MAarHUTHBIX MOJIEH:

1) MaruuTtHoe TmoJe JEHCTBYET Ha 3apsSHKEHHYIO YacTHIly C CHIIOW,
IPOIMOPIIMOHATIEHON CKOPOCTH YaCTHUIIBI.

2) CunoBble JIMHUU MAarHUTHOTO TOJISI PA3OMKHYTHI.

3) Uwupkynsuus BeKTOpa  HaNpsSHKEHHOCTH  MArHUTHOTO  TOJIA  BIOJIb
IIPOU3BOJIBHOTO 3aMKHYTOTO KOHTYpa OIpEAeNseTcs TOKaMH, OXBAThIBAEMBIMU ATHUM
KOHTYPOM.

Cnoco0 aTrrecTanyu: NMCbMEHHBIN

Kpurepuu onenku: *

- Boicokuii ypoeens (3 6anna): BeiOupaet npaBUibHBIC OTBEThHI Ha TOCTaBJICHHbBIN
Bonpoc. He pomyckaer ommoOKH.

- Cpeonuii ypogenv (2 6Oanna): BpiOupaeT oJvH NpaBWIbHBIM OTBeT. He
JIOITYCKaeT OUTUOKHU.

- Huskuit ypoeenv (1 6ann): BuiOupaeT Heckoiabko OTBeTOB. [IpucyrcrByer
MHUHUMYM | NpaBUIBHBIN OTBET U OJVH HENPABUJIbHBIN.

3aganue:

Mertannuyeckuil map paguycom R=5 CM okpykeH paBHOMEpHO ciioeM (apdopa
(e=5,0) romuHo d=2 cM. OnpeaenuTe MOBEPXHOCTHBIC IIOTHOCTH G'1 M G'2 CBA3aHHBIX
3apsiZIOB COOTBETCTBEHHO Ha BHYTPEHHEH M BHEIIHEH MOBEPXHOCTAX AUAJICKTPHUKA.

3apsan Q mapa pasen 10 uKi.

Cnoco0 arrecraluu: NMICbMEHHBIN.

Kpurepuu ouenku: °

- Boicokuit yposenv (3 oanna): Ilonumaer ¢usuky ssienus. CocTaBiser
MaTeMaTUYECKHUE BBIPAXKEHUS JJIA MOTy4YeHus pemeHus. [loayyaer npaBuibHbIA OTBET.

- Cpeonuit ypoeenv (2 o6anna): Ilonumaer ¢usuky sBienus. VcnbIThIBaeT
CJIO)KHOCTH C COCTaBJICHHUEM MaTeMaTHUYEeCKUX BBIPAXKEHUUN I MOJYyYEHHUs pElICHUS.

Ilony4daer nmpaBUIbHBIN OTBET.



- Huskuit ypoeenv (1 o6ann): llonumaer ¢(usuky sBiaeHus. McnbIThiBaeT
TPYIHOCTH C COCTABJICHUEM IMPABWIbHBIX MaTeMaTUYECKUX cOOTHOIIeHui. CoBepiiaet
anreOpanyecKue OIIMOKH.

3ananue:

KonebatenbHbIl KOHTYP COCTOUT W3 TOCIEAOBATEIIBHO COCIMHEHHBIX €MKOCTH,
UHAYKTUBHOCTH M pe3ucTopa. K KOHTypy MOJKIIOYEHO NepeMeHHoe Hamnpsbkenue [Ipu
HEKOTOPOW YacTOTE BHEIIHETO HAMPSHKEHUS aMIUIUTY/Ibl TMAJeHWN HaNpsOKCHWH Ha
aJIeMeHTax Iienu cooTBeTcTBeHHO paBHBl Ugr = 4 B, U= 3 B, Uc = 6 B. Ilpu 3tom
aMIUTUTY/1a IPUIIOKEHHOTO HAMPSKEHUS paBHA...

Cnoco0 arrecTanuu: MMCHMEHHBIN

Kpurepuu ouenknu: *

- Buvicoxkuit yposenv (3 o0anna): Ilonumaer ¢usuky ssieHus. CocTaBiser
MaTeMaTUYECKUE BhIpaXKEHUS sl ToJTy4deHusl petenus. [lomyyaeT npaBuiibHBIN OTBET.

- Cpeonuir yposenv (2 o6anna): llonumaer ¢Gu3uKy siBaeHUs. VCHBITBIBaeT
CJIO’)KHOCTU C COCTABJICHHEM MAaTEMAaTHUUYECKUX BBIPAKEHUN JIJISl TMOJYUYCHUS PEIICHUS.
[Tomy4aeT npaBUIIbHBIN OTBET.

- Huskuit yposenv (1 6ann): llonumaer ¢usuky sBieHus. VcowiThiBaeT
CJIO’)KHOCTHU C COCTABJICHHEM MAaTEMAaTUYECKUX BBIPAXKECHUM NJIs1 MOJYYCHUS! PEIICHUS.

N3-3a anrebpanueckoii HETOYHOCTH HE TIOJTydaeT MPaBUIIbHBIN OTBET.

MeTolmqeche MaTepHuaJIbl JJIsd OﬁyanO]_HI/IXCSI 10 OCBOCHMIO JUCHHUITIIMHDBI

— IlnaHbl NpaKkTH4ecKUX (CEMUHAPCKHNX) 3aHATHIA:

Cemunap 1. Pemenne 3amau Ha TeMy «3akoH Kynona. HanpsokeHHOCTB
ANEKTpUYecKOoro nosist. [IpuHiun cynepno3unmm.

[Tpumeps! 3aau:

1. JIBa mapuka maccoid m = 0,| r kaxaplii OABEHICHBI B OJHONW TOYKE HA HUTAX
nHOoM L = 20 oM kaxnaas. [onyynuB oAMHAKOBBIN 3apsijl, MIAPUKU PA30ILIACh TaK, YTO
HUTH 00pa3oBalid Mex Iy coboi yroa oo = 60°. Haiinure 3apsia Kaxaoro mapuka.

2. Paccrosiaue d Mexny 1ByMsl TOUCYHBIMH MTOJOKUTEIbHBIME 3apsaamu Q; = 9Q

u Q2 = Q paBHo 8 cM. Ha xakom paccTossHUM I OT MEPBOTO 3apsija HaXOJIUTCS TOUYKa, B



KOTOpO# HanpsbkeHHOCTh E mosst 3apsaoB paBHa Hym0? ['ie Haxoauaack Obl 3Ta TOUKa,
ecyii OBl BTOPOI1 3aps/1 ObUT OTPULIATEIbHBIM?
Cemunap 2. Pemenue 3agau Ha temy «Teopema ['aycca U e€ mpuMeHEHUE K
pacyeTy 3JIEKTPOCTATUYECKHUX MOJIEH».
[Ipumeps! 3a1ay:
1. Halimute HanmpspKeHHOCTh DJEKTPUYECKOTO TOJIsI B IEHTPE OCHOBAaHUS
noJycepsl, 3apsKEHHON paBHOMEPHO C MOBEPXHOCTHOM IJIOTHOCTHIO G = 60
HK1/M2,
2. JIBe OeckOHEUYHBbIE TMapajieNbHbIE IUIACTUHBI PAaBHOMEPHO 3apsKEHBI C
TIOBEPXHOCTHOM MIOTHOCTBIO 61 = 10 HK1/M? u o, = ~30 sKi/M?. Onpenenure
CHJIy B3aUMOJIEUCTBUSA MEXAY IUIACTUHAMH, NMPUXOISAIIYIOCS Ha IUIOMAlb S,

paBHy10 1 M2,

Cemunap 3. Pemenue 3amau Ha TeMy «PaboTa CHII 2I€KTPOCTATHYECKOTO TIOJIS.
[Morenuman. DHeprus cucTeMbl 3apsanoB. CBA3b MEXKIy HANPSHKCHHOCTBIO U
HOTEHIUATIOM.

[IpuMeps! 3a1a4:

1. JIBe GecKOHEUHbIE MapallebHbIE IIACTHHBI HAXOAATCs Ha paccTosHuu d = 1 cM
apyr ot apyra. Ilo TIUIOCKOCTAM PpABHOMEDHO paclpeseieHbl 3apsibl ¢
mnotHocTaMH  o1= 0,2 MkKn/M?> u 6,=0,5 wmxKn/m? Haiigure pasHOCTB

IIOTCHIIAJIOB U MCXKAY IJIaCTUHAMMU.

Cemunap 4. Pemienue 3a1a4 Ha TeMmy «IIpOBOJTHHKY B 3JIEKTPOCTATUYECKOM TIOJIE.
['pannunbie ycnoBus. MeToq n300pakeHun».
[Ipumeps! 3a1au:

1. Cucrema cocTOUT U3 ABYX KOHUEHTpUUECKUX npoBoasimux chep. Ha BHyTpeHHEeH
cdepe paanyca a HaAXOUTCS MOJOKUTETBHBIN 3apsn (1. Kakoit 3apsn ¢, ciexyer
MOMECTUTh HA BHEIIHIOW cdepy paamyca b, 4ToObl MOTEHIMAN (¢ BHYTPEHHEH
cdepsl ctant paBHbIM HyJ0? Kak OyZeT 3aBUCETh IPU 3TOM (P OT PACCTOSHHUS I 10
nierTpa chepol? M3o0paszure npumepHsbiii rpadux ¢(r).

2. Paccrosiaue d MEXIy ABYMSI TOUSUHBIMHU MOJIOKUTEIBLHBIMU 3apsinamu Q1 = 9Q u

Q2 = Q paBno 8 cm. Ha xakoM paccTostHuU I' OT IEPBOTO 3aps/ia HAXOAUTCS TOUKa,



B KOTOpPOU HanpsKeHHOCTh E mostst 3apsiioB paBHa Hyt0? ' ie Haxoaunach Obl 3Ta

TOYKa, €CJI1 OBbI BTOPOI1 3apsi ObLT OTPULIATEIbHBIM?

Cemunap 5. Pemenue 3aa4 Ha TeMy «JeKTpUUecKas eMKOCTh. KoHieHcaTopby.
[Ipumeps! 3a1ay:

1. Konaencatopelr Ci;=1 Mk®, C;=2 mx®d, C3=3 Mk® BKIOUEHBHl B IEIb C
HanpspkenueM U =1,1 kB. Onpenenure sHEPrUI0 KaI0ro KOHJEHcaTopa npu: 1)
MOCJIEIOBATEILHOM UX BKIIIOUEHHH; 2) TTapaJIIeIbHOM BKIIOYEHUH.

2. Emkocth miockoro xkonjaencaropa paBHa 111 n®d. /{usnexTpuk — miacTUHKa U3
dapdopa (e=5,0). Konmencarop 3apsmum no HampsokeHuss U=600 B u
OTKJIIOUMIIA OT ucTouHuKa. Kakyro paboTy A HY)XHO COBEPILIUTH, YTOOBI BHIHYTh

IUAJIEKTPUK U3 KOHJAEHcaTopa?

Cemunap 6. Pemenne 3a1a4 Ha TeMy «OJEKTPUUYECKOE IMOJIE B AUAJIECKTPUKAX.
Bekrop mnosspuzanmu. JIM3JIEKTpUYEeCcKas IMPOHHMIAEMOCTb. ['paHWYHBIE YCIIOBUS B
TURJIEKTPUKAX.

[Ipumeps! 3amau:

1. V nnockoil MOBEPXHOCTH OAHOPOJHOIO IUAJNIEKTPUKA C MPOHUIIAEMOCTBIO €
HAIPSHKEHHOCTh 3JIEKTPUYECKOTO TMOJIsl B BaKkyyMe paBHa Eo, npudyem BekTop Eo
COCTaBJISIET yrojd 6 ¢ HOpMalbl0 K MOBEPXHOCTH AMAJIEKTpuKa. CuMTtas mose
BHYTPU U BHE JIMAJIEKTPUKA OJHOPOJIHBIM, HalauTe: a) moTok Bekropa E uepes
chepy pamuyca R ¢ 1HEHTPOM Ha MOBEPXHOCTU AMDIICKTPHUKA;, 0) IUPKYISAIUIO
BeKkTopa D 1o mpsMOyroibHOMYy KOHTYpY, OJHAa CTOpPOHa KOTOpPOro JJIMHBI L
pacnoJiokeHa B BaKyyme, a IIPOTHUBOIIOJIOXKHAs €l CTOpOHA — B JMDJIEKTPUKE.
[ImoCcKOCTh  KOHTYpa MEpPHEHIUKYISIpHA TOBEPXHOCTH  AMDJIEKTpUKA U
napauiesibHa Bektopy Eo.

2. JIM3IEKTPUK C MPOHULIAEMOCThIO € TPAHUYHUT ¢ BakyyMoM. Ha ero moBepxHocTH
UMEIOTCSI CTOPOHHUE 3apsifibl C TUIOTHOCTBIO G. Y MOBEPXHOCTH JIUAJIEKTPUKA B
BAKyyM€ HAIPSKEHHOCTh AJIEKTpUYECKoro mnoiisi paBHa E, mpuyem Bektop E
COCTaBIIsieT TakoW yros 6 ¢ HOpMalbl0 K MOBEPXHOCTH pas3fena, 4To JIMHUU
BekTopa E He Tepnar uznoma npu nepexoje rpaHulibl paszaena. Haliogure yron 0.

KakoB nomkeH ObITh 3HAK G7



Cemunap 7. Pemienue 3aaa4 Ha Temy «I[0CTOSSHHBIN 3JIEKTPUYECKHUI TOK. 3aKOHBI
Owma u [xoynsa-Jlenna. 9JIC ucrtounuka Toka. 3akoH Oma mist moiaHou nenu. KIT/]
HCTOYHUKA TOKa.

[Ipumeps! 3amau:

1. ITpu cune Toka 11=3 A BO BHEIIHEH 1IETH aKKyMYJISITOPA BBIACIAETCS MOIIHOCTh
P1=18 BT, nipu cuie Toka l,=1 A - coorBerctBenHo Py = 10 Bt. Onpenenute D/AC - € u
BHYTPEHHEE COMPOTUBIICHUE I OaTapeu.

2. DJIC ¢ Garapeu paHa 20 B. ConpotuBnenne R BHemiHel nenu paBHo 2 Ow,
cuia Toka |1=4 A. Haiigute KII/] 6atapeu. [Ipu kakom BHenHeM conpoTtusiennn R KIT/]

Oynet paBeH 99%?

Cemunap 8. Pemenue 3amau Ha Temy «3akoH OMa sl HEOJHOPOIHOTO
(comepxkamero JIC) yuyactka 1ienu. Pa3BeTBieHHBIE dJekTpudeckue nenu. [IpaBuma
Kupxroda».

[Tpumepsl 3amay:

1. Ompenenure cwty Toka I3 B pesucrope

compoTtuBnenueM Rz (cm. pucyHok) u Hanpsikerue Us s:I |: ) [;E o , Ha
~T Sf 2 - “2
T . T _ R2:6

KOHIIaX pe3ucrtopa, ecim £=4 B, €=3 B, R;=2 Owm,

OMm, Rz=1 OM. BHyTpeHHUMU CONPOTUBICHUSIMHU UCTOYHUKOB TOKA MPEHEOPEYb.

2. Tpu ucrounuka Tokac 9JIC e.=11B,e,=4Bues=6B U TpH
Ry
e 2
peoctara ¢ comnporuBienusMu Ri=5 Om, R;=10 Om u & 1 Rs=2
.-*4}—*—{%—-——--
OM coeHeHBI, KaK T0Ka3aHO HA pucyHke. Onpenenure : | % | cuisl
l nF i
| ”flf + :
TokoB | B peocrarax. BHyTpeHHee compoTuBIcHUE bs

UCTOYHHMKA TOKa MPEHEOPEKUMO MaJIo.

Cemunap 9. Pewmenue 3amay Ha TeMy «B3anMoeiCTBHE IEKTPUUECKUX TOKOB.
MaruautHoe nosne. 3akoH buo-Casapa-Jlamnaca u mpuMepbl €ro IpUMEHEHUS.

[Ipumeps! 3a1au:

1. Ilpm kakoil cwie Toka |, TEKymero mo TOHKOMY HIPOBOISAIIEMY KOJBILY
paauycoM R = 0,2 M, MarauTHas UHAYKIUS B B Touke, paBHOYJaI€HHOM OT BCEX TOYEK

KoJbpla Ha paccrosiHue I = 0,3 M, cranet paBHoi 20 MKTn?



2. BEeCKOHEYHO IMHHBIA MPAMOMl MPOBOJ COTHYT MO MpsMbIM yrioM. [lo
npoBoxay TeueT Tok | = 100 A. Beruncanre MarHuTHYI0 HHAYKIHIO B B TOUKax, exaimumx
Ha OMCCEKTpHCE YIJIa U yIaJICHHBIX OT BEPIIHUHBI yriia Ha a =10 cwm.

Cemunap 10. Pemenue 3amau Ha temy «Cuna JlopeHua u cuna Ammepa.
JIBMKEHUE 3apsyKEHHBIX YacTULl B MAarHUTHOM nojie. KOHTyp ¢ TOKOM B MarHUTHOM
TIOJIEY.

[Ipumeps! 3a1ay:

1. 3apsokeHHas uvacTHIa BIIETENAa MEPHEHAUKYJSIPHO JIMHUSAM HHAYKIUH B
OJIHOPOJAHOE MarHUTHOE T0JIE, CO3/IaHHOE B cpeie. B pe3ynbprare B3auMoaencTBus
C BEIIECTBOM YAaCTHIA, HAXOMHICh B II0OJIe, IMOTEpsa IMOJOBHHY CBOEH
nepBOHAYaIbHOM dHepruu. Bo ckoibko pa3 OyayT OTIMYAThCS PauyChl
KpUBH3HBI R TpaekTopuu Hayana U KOHLIA ITyTH?

2. DNEKTPOH ABMKETCS B OJJHOPOTHOM MarHUTHOM ToJe ¢ nHAykuuen B =9 mTn mo
BUHTOBOHM JIMHWH, paauyc kotopoir R = 1 cm u mar h = 7,8 cm. Onpenenure
nepuoa T oOpallieHus 3JIeKTPOHA U €T0 CKOPOCTH V.

Cemunap 11. Pemenue 3ana4 Ha TeMy «SIBI€HUE 2JIEKTPOMATHUTHOW MHAYKIIAH.
3akoH @apazes, npasuio JIeHuay.

[Ipumeps! 3a1au:

1. B ogHOopogHOM MarHUTHOM moJie ¢ uHAyknuer B = 1 Tn Haxomutcs mpsiMoin
npoBo anuHOM | = 20 cM, KOHIIBI KOTOPOTO 3aMKHYTHI BHE 110J11. CONPOTUBIICHUE
R Bceit nenu paBuo 0,1 Owm. Haiimure cuiny F, KOTOpyr0 HY»XHO NPHUIOKUTH K
MPOBOJly, YTOOBI MEepeMeIlaTh €ro MEPHeHAMKYJSAPHO JIMHUSAM HHAYKIHH CO
CKOPOCTBIO L = 2,5 M/c.

2. TlpoBonoynoe kombilo paauycoM =10 cMm nexuT Ha cTtoje. Kakoe kKommdecTBO
anekTpudecTBa Q MPOTEYET MO KOJIBILY, €CJIM €r0 MOBEPHYTh C OJTHON CTOPOHBI Ha
npyryto? Conpotusienue R konbia paBHo 1 OMm. BepTukanbHas cocTaBistomas
uHaykiuu B marautHOro nosist 3emuin paBHa S0 M.

Cemunap 12. Pemenue 3amau  Ha TeMy «SIBIeHHEe CaMOMHAYKIWH.
NHayKTUBHOCTh. DHEPIUsi MATHUTHOTO MTOJIS.

[Ipumeps! 3a1au:



1. Karymky wnnykruBHoctd L = 300 MI'm ¢ comporuBnennem R = 140 mOwm
MOAKIIOYWINA K MOCTOSSHHOMY HaIpsDKEHUI0. Uepe3 CKONbKO BPEMEHU TOK Uepe3
KaTylmKy A0cTurHeT 1 = 50% ycTaHOBHUBIIETrOCS 3HAYEHUSA?

2. CepxmpoBoJAIIee KOJBLIO paanyca a, UMEIoIIee HHAYKTUBHOCTh L, Haxomutcs
B OJTHOPOJHOM MarHMUTHOM ToJie ¢ uHAyKIiuel B. [1nockocTh Konblla napauieiabHa
BEKTOpPY B, TOK B KOJIbLIE paBEH HYJIO. 3aTE€M IJIOCKOCTh KOJIbLIA MOBEPHYJU Ha
90° B mosiokeHHe, NepreHAuKyIspHoe nomto. Haiiaure Tox | B Konblie mocie
MIOBOPOTa U padOTy A, COBEPILIEHHYIO ITPU 3TOM.

— COopHMKH 321a4:

1. «COopHuk 3aga4 1o oduiemy kypcy ¢pusuku». Hacte 3. Dnektpuuectso. [loa pen.
J1.B. CuByxuna. M.: ®uszmariut, 2006.

2. «COopHUK 3amay 1o obOmeMmy Kypcy ¢usuku». Yacts 2. DIEKTpUUECTBO U
mardetusM. Ontuka. [lox pen. B.A. OpunnkuHa. - M., ®uzmartknaura, 2004.

3. Uponos N.E. «3anauu no obuieit pusuke». M.: 3A0 «13garenbctBo BMHOM»,
1998.

— MeTtoanuyeckue peKOMEHIANMH 110 OPTraHU3ALMU CAMOCTOSATEIbHOH PadoThI
CTY/ACHTOB:

1. U3yuuTh peKOMEHAYEMYIO JTUTEPATYPY.

2. IIpocmotpets 3a1auu, pa3oOpaHHbIC HAa ayAUTOPHBIX 3aHSITHSIX.

3. Pa3obpatpb 3amaun, peKOMEHJIOBAHHbBIC MPENOAaBaTEIeM ISl CAMOCTOSITEIIBHOTO
pelIeHusi, UCIOIb3ys, PU HEOOXOAUMOCTH, MPUMEPHI PEIICHUs] aHATIOTUYHBIX
3azay.

4. O6cyauTh poOieMbl, BOSHUKIIINUE MPU PEIICHUHU 3a/1a4 C MPENoIaBaTesIeM.
-TpeboBaHusi K pelTHMHI-KOHTPOJKW. B TedeHue cemectpa aBa pasza (Ha

MOAYJBHBIX HEJENSIX) He0OX0UMO:

1) cmaTh mpenogaBaTeNi0 PEIICHUS JOMAIIHUX 3a/1a4, TOJIYYCHHBIX U3 YKa3aHHBIX
COOpPHHKOB 3a/a4,

2) OTBETHTbH MUCHMEHHO HA TCOPETHUECKHE BONPOCHL. [IpriMephl BOITPOCOB
MonayJsb 1.

1. Chopmymupyiite 3axkoH Kymnona. Jlalite ompeneneHne  Hamps>KEHHOCTH
anekTpuueckoro  mons.  IlpuBeauTe  mpuMephl  UCHOJIL30BaHUSA  MPUHIUIIA

CYIEPITO3UIIHH.



2. Chopmynupyiite Teopemy [aycca u mnpuBeautre npumMepbl €€ NPUMEHEHUS K
pacueTy MEeKTPOCTATUYECKUX TOJIEH.

3. Pabora cun »anekrpocratuueckoro mois. llorenmman. CBsS3pb  MEXIy
HaIpPSHKEHHOCTHIO U MOTEHIIUAJIOM.

4. DHeprusi B3aUMOJCWUCTBHUSA DJCKTPUUECKUX 3apsaoB. [ImoTHOCTH sHEprun
ANEKTPOCTATUYECKOTO TOJIS.

5. llonyuute ypaBHenus Ilyaccona u Jlamnaca, ucnone3ys Teopemy ['aycca B
nuddepennpanbHol Gopme.

6. Dnextpuueckuil nunons. [lone aumosns.

7. JIUmojs BO BHEUTHEM 3JICKTPUUECKOM TMOJIE.

8. IIpoBOoAHMKM B 3JEKTPOCTATHMUECKOM TMoje. ['paHuuHble ycnoBus. Meroa
U300pAKEHUN.

9. DnekTpuueckast eMKOCTh. KoHIEHCATOPBHI.

10.lusnexTpuku B 3ieKTpocTatnyeckoM mnose. [lonspuzanuonnsie 3apsasl. Bextop
NOJISIpU3aIIH.

11.OnexTpuyeckoe mnoje B aAudIeKTpukax. Bextop D snexTpuueckoil MHIAYyKUIUN
(cmemenus ). ['paHuyHbIE YCIOBUS B TUAJIEKTPUKAX.

12.TTocTostHHBIN dMEeKTpUYecKuit TOK. 3akoHbl OMa u J[xoyms-Jlenna.

13.9]1C ncrounuka Toka. 3akoH OMa JIj1s TTIOJTHOM IETIH.

14.3akon Oma myst HeogHopoaHoro (coaepxamiero DJIC) yuactka nenu. IIpaBuna
Kupxroda.

15.B3aumoericTBre AIEKTPUIECKUX TOKOB. MaruurtHoe TIOJIE. 3akoH
buo-CaBapa-Jlannaca u mpuMepsl ero NpuMeHeHus (M0JIe B IIEHTPE KPYroBOro BUTKA,
0JIE TIPSIMOTO TOKA).

16.0npenenure ¢ momolpio TeopeMbl [aycca nHampspkeHHocTs nodss E  BOau3u
PaBHOMEPHO 3apsiKEHHOMU MIIOCKOCTH.

17.Kak cBs3aHbl MeXIy co0o0ii anexkTpuueckoe noje E u norenmuan ¢?

18.Uemy paBeH MOMEHT CHJI, AEMCTBYIOLIUX HA JUIOJIb BO BHEIIHEM 3JIEKTPUUECKOM
nosie?

19.Yemy paBHa 3HEprusi AUMOJI BO BHEITHEM AJIEKTPUUECKOM M0Je?

20.Yto naspiBaetcs DJIC ncrounuka Toka? 3anuimmure 3aKkoH OMa JIJ1s TTOJTHOM IEeTIH.



MonayJsb 2.

1. Hupkynsus marauTHOro noJjs. Ilose conenounaa.

2. Cuna Jlopenna u cuna Amnepa. /[BukeHue 3apsKEHHbIX YaCTHUL B MarHUTHOM
HoJIe.

3. KoHTYyp ¢ TOKOM B MarHUTHOM Tojie. MOMEHT CuJI, ACHCTBYIOIIUN Ha KOHTYD.
MarauTHbI MOMEHT.

4. SlBneHue »neKTpOMarHUTHOM WHAYKUWU. 3akoH Papanes, npaswio JleHuma.
BuxpeBoe 3JIeKTpHYeCcKOe T0JIE U €r0 HUPKYJIALUS.

5. SIBneHue caMOMHAYKIMHU. UHIYKTUBHOCTb. DHEPrus MarHUTHOTO MOJIS.

6. Konebatenpupiii koHTYp. CBOOOMHBIE KOJEOAHUS B KOHTYpPE C MPEHEOPEIKUMO
MaJIbIM 3aTyXaHUEM.

7. CBoOoaHBIC 3aTyXalolye KoJieOaHus.

8. BrIHyxIeHHBIE dNIeKTpUIecKue Kojaebanus. Pezonanc.

9. Llenu nepeMeHHOTO TOKa.

10.MaruuTHOE TIoNIe B BemiecTBe. HamaranmuenHocTh. HanpsbkeHHOCTh MarHUTHOTO
HOJIS.

11.Tok cmemenus. O6001IeHNE TEOPEMBI O IMPKYJISLIMA MAarHUTHOTO TOJISI.

12.YpaBuenus MakcBeiia B MHTETpaIbHON U nuddepeHInanbHon hopme.

13.2OneKkTpoMaraHuTHbIC BOJTHBI.

14. Teopema IloiinTunra. Yro Ha3zbiBaeTca BekTopoM [loitHTHHTA?

15.HanumuTte BbIpaxKeHHe ISl TUIOTHOCTH TOKAa HOCHUTENEH 3apsia, WMEIOIUX
KOHLIEHTPALMIO N ¥ CPEIHIO0 CKOPOCTh YIOPSAAOYEHHOTO ABMKEHUS U.

16.PaccunraiiTe MHAYKIHIO TOJiA B B cosieHomie uepe3 HUPKYJISALUI0 MAarHUTHOTO
HOJIS.

17.PaccunTaiiTe MOMEHT CHJI, IEUCTBYIOIIUN HAa KOHTYP C TOKOM B MarHUTHOM TIOJIE.

18.[lonyunTe BBIpaXkeHUE I MEepuoAa CBOOOAHBIX KOJIEOaHHWW B KOHTYpE C
PEHEOPEKUMO MAJTBIM 3aTyXaHHEM.

19.HanumuTe ypaBHeHHre cBoOOAHbIX Kosebanuii B LCR — koHType.

20.Yto Takoe JsorapuPMUUECKUN JEKPEMEHT 3aTyXaHus W JOOPOTHOCTh

KoJnebatenbHoro Koutypa? KakoB ux ¢pu3ndeckuii CMbICIT?



