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Pabouas mporpamma qucuuIminHbl coctaBiena Ha ocHoBanuu ®I'OC BO u yue6HOTO miana
HarpaBJIeHUs TOATOTOBKU
13.03.02 DneKTposHEPreTUKa U JIEKTPOTEXHUKA

Cpok aeiicTBus padoueii nporpaMmMbl JMCUMILVIMHBI 10 «31» aBrycra 2027 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotoxou 3acemanust Ne 2 ot «08» centsiops 2021 )



1. Ileaib 0cBOEHUA TUCHUILIHHBI

]_ICJ'IB OCBOCHHA JUCHUIIIIMHBI — HU3YYCHHUE OSJICKTPOMArHUTHBIX SBIICHUH B OeIAax,
MNpCaACTaBJICHHBIMU  HUACAIM3UPOBAHHBIMHU  3JICMCHTAMH CXCM  3aMCHICHHA IIpU  Pa3JIMYHBIX
BO3,Z[€I>'ICTBI/I5[X U pEXHUMax; O3HAKOMUTBCA C TepMHHOHOFHCﬁ A CHUMBOJHUKOH TCOPHUU JIMHEHHBIX
SJICKTPHUICCKUX LeIeil TOCTOSHHOIO U NEPEMCHHOI'O TOKAa B YCTAHOBUBIICMCA PCIKUMC; U3YUCHUC
METOJOB pacyucTa, aHajin3a 1 MOACIUPOBaHUA JIMHEMHBIX OJICKTPUYCCKUX ueneﬁ C UCIIOJIb30BaHUEM
CXEM 3aMCIICHHA, OCBOCHUC CIIOCOOOB 3amucu ypaBHCHI/Ifl COCTOSIHUA 3JICMCHTOB U Y4aCTKOB Lereit
B YCTAaHOBHUBIIEMCS PEKUME.

2. Mecro nucuumiuabl B cTpykrype OITIOITI BO

JIMCIUTIIMHBL M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs IaHHas JUCIUTLIMHA:
«Bpicmag  Marematuka», «®Pusuka», «TeopeTuyeckue OCHOBBI  BJIEKTPOTEXHHUKHA 1,
«Teoperndeckrie OCHOBBI JIEKTPOTEXHUKH 2.

JIMCUMIUTUHBI U TPAKTUKH, JUISI KOTOPBIX OCBOGHUE JaHHOM JAMCHHUIIIMHBI HEOOXOANUMO KaK
npenmectytomee:  «MHDOpMANMOHHO-U3MEPHUTENIbHAS ~ TEXHUKA B JJICKTPOIHEPIETHKEY,
«ONEKTPOIHEPreTUUECKUE CUCTEMBI M CETH», «JJEKTPUYECKUE MAIIMHBI M  MPUBOIY,
«INEKTPOMArHUTHAsI COBMECTUMOCTD B AJIEKTPOIHEPTETUKE», « TeXHUKA BHICOKUX HAIPSIKEHUN) U
JpYTU€ CleUUaIbHbIE TUCIUIIIIUHBIL.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemMblie U
pMHpY NHaukaTopbl JOCTHKEHUAS

KOHTPOJINpyeMble .. IInanupyemble pe3ybTaThl
POTHPY KOMIIeTeH U Py pesy
KOMIICTCHIIUH o0y4eHus
(Ko 1 HAUMEHOBAHUE)
(kK021 1 HAUMEHOBaHUE)

OIIK-4 OIIK-4.3 3HaTh: OCHOBBI B 00JIaCTH TEOpPUU
Crniocoben ucnonb3oBaTh | [IpuMeHsieT 3HaHUS TEOPUM | HJIIEKTPOMArHUTHOIO MOJIsl, OCHOBHBIE
METO/Ibl aHaIN3a U AJIEKTPOMArHUTHOTO MOJISI U | YypAaBHEHUST M TpaHUYHbIE YCIIOBUS,
MOJIETTUPOBAHUS LeNeN C pacpeeNIEHHBIMA | METOJBI pacyeTa dJIEKTPOCTaTHIECKUX
ANEKTPUYECKUX LETIEeH 1 rnapamMeTpamu MOJIEH, BIIEKTPUUECKHAX nosieun
IIEKTPUYECKUX MAIINH IIOCTOSTHHOTO TOKa,

MarHUTOCTATUYECKUX TOJIEH,

MIEPEMEHHBIX AJIEKTPOMArHUTHBIX

oJIen

YMeTh:  MOJIB30BATBCS  METOJAMH
pacdera 3JEKTPOCTATUYECKUX MOJIEH,
JJIEKTPUYECKUX TI0JIEH IOCTOSHHOTO
TOKa, MAarHUTOCTAaTHYECKUX TMOJEH,

MePEMEHHBIX AIEKTPOMATHUTHBIX
noiei

Bnanets: HaBBIKAMH aHaIu3a
SHCKTPOMaFHI/ITHI)IX HOJIGI)II,
MOCTPOEHUSI KAPTUH CHUJIOBBIX JIMHHUM
AJIEKTPOCTATHIECKOTO u

MAarauToCTaTU4YCCKOI'O I10JIA




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Bun . ®opMBbI TEKYIEro
Monayab (pa3aen) |y4eOHOI HanMeHOBaH{Ie TEM SARITHH Cemectp Obnem, Baibl Wutepakrus, KOHTPOJIsl (HAUMEeHOBaHHe
(yueOHOM padoThI) 4. q
padoThI OLIEHOYHOI0 CPe/ICTBA)
Pasnen 1 Cp 1.1. BeeneHue B TEOPUIO 5 1 2 - Tecr (Bonpocsl K
BHCKTpOCTaTI/ILIeCKOC JJICKTPOMArHUTHOI'O MOJIS. OCHOBHBIC SJICKTPOHHOMY y‘le6HI/IKy,
noJie BEKTOPHBIE BEJIMYHHEI, A3)
XapaKTEePU3YIOIINE AIEKTPOMArHUTHOE
nosue
Cp 1.2. Onpenencuue 5 1 2 - Tect (Bompocs! K
AIIEKTPOCTaTUYECKOTOo mmouis. [lonsTre 3JIEKTPOHHOMY Y4COHUKY;
AJIEMEHTaPHOI0 3apsia, TOUEYHOTO A3)
3apsna. CBOOOHBIEC U CBSI3aHHBIC
3apsibl
Cp 1.3. XapakTepuCTHKH CPeJIbl. 5 1 2 - Tect (Bompoch! K
[Tonspusanus cpensl. ANIEKTPOHHOMY Y4€OHUKY;
HanpsokeHHOCTD, TOTEHINAT U A3)
ANEeKTpUYecKass MHAYKIUS
AIIEKTPOCTATUYECKOTO TTOJIS
Cp 1.4. 3axon I'aycca, moctynar 5 1 1 - Tect (BompocCk! K
Makcgenia, 3akoH Kynona. Dueprus AJIEKTPOHHOMY Y4eOHUKY;
AIIEKTPOCTATUIECKOTO TTOJIS. A3)
I'pannunslie ycnosus. [lonstue
€MKOCTH
JTab 1.5. Teopema Octporpaackoro-Iaycca 5 2 3 - Oruer no maboparopHoi
IS TIEKTPOCTATHYECKOTO OIS B pabote Nel
Bakyyme (BJIP)
IIp 1.6. AHanUTHYECKOE PElIeHHE 33129 5 1 3 - KoMILiekT 3ananuii,

o pazzaeny 1

MpOBEPAEMBIX BpyuHYyI0 Nel




Bun . HaumeHnoBanue TeM 3aHATHH Oo0Bem, HNurepakrus, PopmeI TeKyero
Monayasb (pa3aen) |y4eOHOM . Cemectp Bbanabl KOHTPOJIsl (HAUMEeHOBaHHe
(y4ueOHOM padoThI) 4. q
padoThI OLICHOYHOI0 CPeACTBA)
Cp 1.7. TIpoMeKyTOUHOE TeCTHPOBAHKE 5 1 3 - KoMIIeKT TecToBBIX
1o pazueny 1 3aJaHuH
Cp 1.8. V3yueHune TeOpeTUUECKOro 5 25
MaTepuaa mno paszaeiny | yaeOHoro
Kypca «TeopeTnueckrue OCHOBBI
3IEKTPOTEXHUKH 3»
Paznen 2. Jlex 2.1. O630pHas neKuus 1o paszenam 1 5 2 - - Onpoc o0yvaromuxcs Ha
DNeKTpUYECcKoe 1oJie u 2 B pexxume BKC JIEKIUH (BOMIPOCHI K
MTOCTOSIHHBIX TOKOB AJIIEKTPOHHOMY YYEOHUKY)
Cp 2.2. OnpeneneHue 31eKTPUIECKOTO 5 1 2 - Tecr (Bompocs! K
I10JIs1 TIOCTOSIHHBIX TOKOB. XapakTep ANEKTPOHHOMY YYEOHUKY;
MEKTPUYECKOTO OIS B JUNIEKTPUKE A3)
BOKPYT NMPOBOJHUKOB C TTOCTOSTHHBIM
TOKOM
Cp 2.3. XapakTep 3JeKTpHUYECcKOTO MOJIs B 5 1 2 - Tecr (Bompocs! k
npoBoaHUKax. HempeprBHOCTD BJICKTPOHHOMY y4COHHUKY;
AIEKTPUIECKOTO ToKa. 3akoH Oma u A3)
Kupxroda nns npoBoasmx cpe
Cp 2.4. T'paHnYHBIE YCIOBHS Ha 5 1 2 - Tect (BOmpOCH K
MOBEPXHOCTHU pa3jiesia MPOBOJIHUKA U ANEKTPOHHOMY Y4eOHUKY;
JURJIEKTPHUKA, HA TOBEPXHOCTH A3)
pazzena AByX IPOBOASIIUX CPEN
Cp 2.5. AHanorus 3JIeKTpUYECKOr0 MOJIs € 5 1 1 - Tecr (Bompocs! K
AJIEKTPOCTATUUECKHUM TIOJIEM. 3aKOH 3JIEKTPOHHOMY Y4eOHUKY;
Jxoynsa — Jlenua. [Tonstue A3)
MIPOBOAMMOCTH M CONPOTHBIICHUS




Bun

DopMBbI TEKYLLET0

. HauMeHoBaHue TeM 3aHATHI Oo0bem, HNuTepakTus,
Monayasb (pa3aen) |y4eOHOM . Cemectp Bbanabl KOHTPOJIsl (HAUMEeHOBaHHe
(y4ueOHOM padoThI) 4. q
padoThbI OLIEHOYHOI0 CPe/ICTBA)
Cpelibl
IIp 2.6. AHaIUTUYECKOE PEIICHHE 3a1a4 5 1 3 - Kommekt 3ananuii,
10 paszaeny 2 IIPOBEPSEMBIX BPY4HYIO Ne2
Cp 2.7. TIpOME’kKyTOYHOE TECTHPOBAHKE 5 1 2 - KoMIuiekT TecToBbIX
1o pazzaeny 2 3aJaHul
Cp 2.8. M3yueHne TeOpeTHIECKOTO 5 25
MaTepuaa 1o paszeiny 2 yueOHoro
Kypca «TeopeTrnieckue OCHOBBI
ANEKTPOTEXHUKHU 3»
Paznen 3 Cp 3.1. OnpeneneHrne MarHUTHOTO TOJIA 5 1 2 - Tect (Bompockr K
MarauTtHoe I10JIe IIOCTOSSHHBIX TOKOB. XapaKTep SJICKTPOHHOMY y‘-IC6HI/IKy,
IMOCTOSHHBIX TOKOB MarHuTHOTO MO B IUJIEKTPUKE A3)
BOKPYT NMPOBOJHUKOB C TTIOCTOSTHHBIM
TOKOM U B MPOBOJIHHUKAX.
HemnpepsIBHOCTh MATHUTHOTO TIOJISI
Cp 3.2. 3aK0H IOJHOTO TOKa. 3akoH buo- 5 1 2 - Tecr (Bonpocsl K
Casapa-Jlamnaca. CkanspHbIi 1 ANEKTPOHHOMY Y4eOHUKY;
BEKTOPHBIN NOTEHIIMAJIBI MATHUTHOTO A3)
TTOJIST
Cp 3.3. I'pannyHbI€ YCIOBHS Ha 5 1 2 - Tect (Bompock! K
MMOBEPXHOCTHU pazjiesia IBYX Cpel C ANEKTPOHHOMY Y4eOHUKY;
Pa3TUYHBIMU MAarHUTHBIMU A3)
MPOHUIIAEMOCTSIMHU. AHAIOTHS
MJIOCKONApAJIJIEIbHBIX MATHUTHBIX U
BJIEKTPUYECKUX MOJIEH
Cp 3.4. DHeprusi MAarHUTHOTO TOJIS. 5 1 1 - Tect (Bompock! K




Bun

DopMBbI TEKYLLET0

. HauMeHoBaHue TeM 3aHATHI Oo0bem, HNuTepakTus,
Monayasb (pa3aen) |y4eOHOM . Cemectp Bbanabl KOHTPOJIsl (HAUMEeHOBaHHe
(y4ueOHOM padoThI) 4. q
padoThI OLIEHOYHOI0 CPe/ICTBA)
B3anmopeincrere MpoBOIHUKOB C AJIEKTPOHHOMY Y4EOHUKY;
MPOTEKAIOIUMU YePe3 HUX A3)
MOCTOSTHHBIMH TOKaMHU.
WHAYKTUBHOCTH U B3auMHasl
WHIYKTHBHOCTb
Ip 3.5. AHaJIUTUYECKOE PELIECHHE 3a1a4 5 1 3 - Komrutexr 3axanuii,
o paszgeiny 3 IIpOBEpsEMBIX BpYUHYIO Ne3
Cp 3.6. [IpOMEkKyTOYHOE TECTHPOBAHUE 5 1 3 - KoMIiekT TecToBbIX
o paszgeiny 3 3aJaHul
JIa6 3.7. UccnenoBaHue pactpenesieHus 5 2 3 - Otuer o nmabopaTopHOI
MarHUTHOTO TI0JIs1, 06Pa30BaHHOTO pabore Ne2
MpsIMBIM U KpyroBbIM Tokamu (BJIP)
Cp 3.8. 3yueHune TeOpeTHUECKOro 5 25
MaTepHaia 1o paszieny 3 yueOHoro
Kypca «TeopeTnyeckue OCHOBBI
JIEKTPOTEXHUKH 3»
Paznen 4. Jlex 4.1. O630pHAas NeKIHs Mo pa3zieaM 3 5 2 - - Omnpoc o0yyarormxcs Ha
[Tepemennoe u 4 B pexxume BKC JIEKIUH (BOTIPOCHI K
3JIEKTPOMArHUTHOE 3JIEKTPOHHOMY YUEOHHUKY)
HoJe Cp 4.2. OnpeeneHue nepeMeHHOro 5 1 2 - Tect (Bompockl K
AJIEKTPOMArHUTHOTO ToJIsL. [lomHas AIIEKTPOHHOMY YUeOHUKY;
CHCTeMa YpaBHEHHI A3)
Cp 4.3. TloBeieHHE IEKTPOMArHUTHOTO 5 1 2 - Tect (BompochI K

nosus B audiiekrpuke. [lnockas
3JIEKTPOMArHUTHAs BOJHA. AHAJIOTHUSA C
JUIMHHOU JIMHHUEHN

JIEKTPOHHOMY y4€OHUKY;
A3)




Bun

DopMBbI TEKYLLET0

. HauMeHoBaHue TeM 3aHATHI Oo0bem, HNuTepakTus,
Monayasb (pa3aen) |y4eOHOM . Cemectp Bbanabl KOHTPOJIsl (HAUMEeHOBaHHe
(y4ueOHOM padoThI) 4. q
padoThI OLIEHOYHOI0 CPe/ICTBA)
Cp 4.4. TIOTOK 5IEKTPOMATHUTHOIA 5 1 2 - Tect (Bompocsl k
sHepruu. Bekrtop IlolinTHHra. AIIEKTPOHHOMY y4EOHUKY;
I[1n0cKas 31eKTPOMAarHMTHAs BOJIHA B A3)
npoBoAsie cpene. [nna BonHbL.
3aTyxaHHue BOJIHbI
Cp 4.5. IToBepxHOCTHBIN AP HEKT. 5 1 2 - Tecr (Bompocs! K
Dddexr 6muzoctu. UznyueHue SJICKTPOHHOMY Y4COHHKY;
ANEKTPOMArHUTHOTO TOJIA U A3)
SKpaHUPOBAHUE.
DREeKTPOAMHAMHYECKHU BEKTOPHBIN U
CKAJIIPHBIN OTEHIUAIIBI. Y pAaBHEHHE
HanamGepa
Ip 4.6. AHAIMTHYECKOE PENIEHHUE 3a/1a4 5 1 3 - Komrutexr 3ananui,
1o paszeny 4 IIpoBepsieMbIX BpyuHYI0 N4
Cp 4.7. TIpOMEkKYTOUHOE TECTUPOBAHKE 5 1 3 - KoMIieKT TecToBbIX
no paszeny 4 3a/IaHKuiI
Cp 4.5. 3ydenue TeOpeTUIECKOro 5 32
Marepuaa 1o pasaeny 4 yueo6Horo
Kypca «TeopeTuueckre OCHOBBI
JNEKTPOTEXHUKH 3»
Bce pasneist Cp 3arnoyiHeHHe aHKETHI 10 Y4eOHOMY 5 1 3 - AHkera
Kypcy
Bce paznensr Cp KoHTpOTIb. 5 3,75 - -

CamocTosTeIbHOE U3YUYCHUE
TEOPETHUYECKOT0 MaTepHraia yueOHOro
Kkypca «TeopeTnueckne 0OCHOBBI




Bun

DopMBbI TEKYLLET0

. HauMeHoBaHue TeM 3aHATHI Oo0bem, HNuTepakTus,
Monayasb (pa3aen) |y4eOHOM . Cemectp Bbanabl KOHTPOJIsl (HAUMEeHOBaHHe
(y4ueOHOM padoThI) 4. q
padoThbI OLIEHOYHOI0 CPe/ICTBA)
AJEKTPOTEXHUKH 3» U MOJIrOTOBKA K
MPOMEKYTOYHOM aTTECTALUU
Bce pa3aciibl ITA Cﬂaqa 3a4yeTa Imo yqe6HOMy Kypcy 5 0,25 40 BOHpOCBI K 3a4CTy
«TeOopeTuIecKre OCHOBBI HroroBslit Tect
AJICKTPOTEXHUKH 3» (MTOTOBBINA TECT)
Hroro:| 144 100




5. O0pa3oBaTebHbIE TEXHOJIOTHU

TexHonorus ®opmbl 00yueHus Metobl 00ydeHus
TexHosorus TPaAULMOHHOIO | Jlekuus. Harnsannsle, cioBecHsle,
o0yyenusi — opranuzanusi yaeonoro | JlaboparopHas pabora IIPAaKTHUYECKUE.
mpouecca B By3e, ocHoBaHHas Ha | CamocTosTenbHas pabora.
JIEKIMOHHO-CEMHHAPCKO-3a4E€THOMN NunuBunyansHoe  AOMallHee
dbopmax o0yueHuUs 3aJIaHHe.

TexHosorus MOAYJIbHOIO | JIeKuusa-KoHCyIbTanus. Pemenne cuTyanMOHHBIX

Oﬁy‘leHHﬂ — OpraHu3anus y‘IG6HOFO CeMI/IHap C HCIIOJIb30BaHHEM | 3aJa4.
nponecca i IMOJIHOrO OBJIAACHUSA | MCTOJa aHAJIM3a KOHKPCTHBIX Hpe?;eHTaI_[I/IOHHBIﬁ

COZIep’)KaHHEM 00pa3oBaTENbHBIX | CUTYaIHH. METO/I.
IporpaMM Ha OCHOBE HE3aBHCHMBIX CamocrosTenbHas
yueOHBIX  MOAYyJIEH ¢  Y4eToM paborTa.
WH/IWBUIYAIHBIX ~ MHTEPECOB U Koncynprarmms.
BO3MOXKHOCTEH CYyOBEKTOB WNunuBuyansHas paboTa.
00pa30BaTEILHOTO MpoIecca.

Texuonorust ®opmbl 1 METOIBI O0YUEHUS
JlucTaHuoOHHOE 00y4yeHHe CereBasi TexHOJIOTUSI — Wu3yuyeHHEe Kypca (y4ueOHOI

JUCLUIUIMHBI) — MOCPEACTBOM  3JEKTPOHHBIX  y4eOHO-
METOAMYECKMX MaTepHajoB, pa3MEIICHHBIX B OOydaromen
Cpelle C UCIOJIb30BaHUEM KOMIIBIOTEPA, MOAKIIOUEHHOIO K
cetu MHTEpHET.

CD-texHosorusi —  u3ydeHue  Kypca  (yueOHOH
JTUCHUUILIIMHBI), TPEICTABICHHOTO OO0YyYaloluMCcsl B BHJIEC
ABTOHOMHOM  3JIGKTPOHHOM oOyuaromed CHUCTEeMBl U
AIIEKTPOHHOM BEpPCUM Y4eOHO-METOJUYECKUX MaTepHalloB
Ha CD-nucke.

6. MeToauyeckne yKa3aHHusl 110 OCBOCHHUIO M CUMILIHHBI

6.1. OOyuaroumMcs HE0OXOAMMO O3HAKOMHTBHCS: C COJAEp)KaHHMeM paloueil mporpaMmbl
JTUCHUTUTMHBL, € TEMsIMH M 3a/Ja4aMd JAUCHUIUIMHBL, €€ CBS3SIMH C JPYTUMH JUCHUILTHHAMUA
00pa3oBaTebHONW MPOTrPaMMbl, METOAMYECKUMH Pa3pabOTKaMU 10 JaHHON JAUCIUIINHE.

6.2. Metonnveckne yKa3aHus MO MOJTOTOBKE K JICKIITHOHHBIM 3aHSTHSIM.

B xome nekmuii paccMaTpuBarOTCS OCHOBHBIE TIIOHSATHS TEM, CBSI3aHHBIE C HUMH
TEOPETUYECKHE U TIPAKTUIECKUE BOIIPOCHI, JAIOTCS PEKOMEHIAINH [T CAMOCTOSTEIbHOW pabOThI U
MNOJArOTOBKE K MPAaKTUYeCKHMM  3aHATHAM. [losToMy u3yueHHe JAUCHUIUIMHBI — TpeOyeT
CHUCTEMaTHYECKOTO W TIOCJIEIOBATEIFHOTO HAKOIUICHWS 3HAHHM, CJIEIOBATENBHO, MPOIYCKH
OTJENBHBIX TEM HE TMO3BOJSAIOT TJIYyOOKO OCBOMTH mpenmer. llepen ouepenHol Jekiuent
HEOOXOIMMO TPOCMOTPETH/TIOBTOPUTh MaTepHalbl TpeAblayIneil nekuuu. [Ipu 3arpynHeHUsX B
BOCIIPHATUN MaTepHaja cieayeT 0OpaTUThCs K OCHOBHBIM JIUTEPATYPHBIM HCTOYHHUKAM.

6.3. Meronnyeckue yka3aHus 110 OJArOTOBKE K MPAKTHUECKUM U JTa0OPaTOPHBIM 3aHSITHUSIM.

B xone mpakTHuecKuX W J1a0OpaTOPHBIX 3aHATUH YIIIYOJSIOTCS M 3aKpEIUIAIOTCS 3HAHUS
00yJaromuxcst 0 sy PACCMOTPEHHBIX Ha JICKIHUSIX BOMPOCOB. [Ipy MOATOTOBKE K MPAKTHIECKUM
¥ 1Ta0OPaTOPHBIM 3aHATHUAM O00YJarOIIUICS TOIDKEH:

— U3YYHTh PEKOMEHIOBAHHYIO JTUTEPATYPY;

— U3Y4YUTh MaTepHabl JICKLINH;

— MOATOTOBUTH OTBETHI HA BCE BOTIPOCHI MO0 N3y9aeMOU TEME;

— BBIINOJHHUTH JOMAIllHEEe 3aJlaHhe, PEKOMEHJIOBAaHHOE IIperojaBaTesieM IMpH H3yYeHUHU
Ka)X101 TeMBI 3aHATHSI,

— MOJTOTOBUTH OJIAHK OTYETa MO JabopaTopHOi padore.




6.4. CamocTosiTebHas paboTa BKJIIOYACT B CeOs BBHIMOTHEHUE PA3IMYHOTO poja 3aJaHuil 1
CaMOCTOSITENIFHOE M3YYEHHE TEOPETUYECKOro MaTepuaja Mo ydeOHHKaM, Y4eOHBIM MOCOOUsSM U
KOHCIIEKTaM JIEKIMH € HOJATOTOBKOM K J1a0OpaTOpHbIM M IPAKTUYECKUM 3aHATUAM. KoHTpousb
CaMOCTOSITENIbHOW paboThl 00yJaromuXxcs HajJ MPOrpaMMol y4eOHOrO Kypca OCYIIECTBISETCS B
xoJie 1a00paTOPHBIX U MPAKTUUECKUX 3aHATHH.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Koa koHTpOIMpYyeMOi KOMIIETeH U HanmeHoBanue

(UJI1M ee 4YaCTH) OLIEHOYHOI'0 CPeJACTBA
5 OIIK —4.1 Ortuet no nabopatopasM padotam Nel,
Ne2
KomriexT 3aganuii, mpoBepseMbIX
BPYIHYIO
TecroBbie 3ananusa Ne 1 — 500.
Bomnpocs! k 3auety Ne 1 — 50.

Cemectp

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbl, HEO0X0IMMBbIe VIl TEKYIIEero KOHTPOJIA
7.2.1. KOMIUIEKT O0TYeTOB 10 JIa00OPATOPHBIM padoTam

JlabopaTopHas pabora Nel «Teopema Octporpaackoro-I'aycca IS
3J1eKTPOCTATHYECKOTI0 MOJISl B BAKYYMe»

dopma otuyera no JadopaTropHoii padore Nel

Leab paGoThl: 3HAKOMCTBO € rpapuuecKUM MOJAETUPOBAHUEM IEKTPOCTATUUECKUX MOJIEH;
SKCHEpUMEHTalIbHAasi  MpoBepka  Teopembl  OcTporpaackoro-l'aycca;  3KCIEpUMEHTaIbHOE
OIpEIETICHUE BEIUYNHBI IEKTPUIECKOMN IOCTOSHHOM.

OO0opynoBanme: BUPTyalbHBIN 1a00paTOpHBI cTeHa. Moaens «IeKTpUIecKoe moJie

1. Tlo Homepy Opuraabpl HOTYYUTE UCXOAHBIE TaHHBIE B TabnuIe 1.

Ta6n1/1ua 1. YcranoBouYHbBIC 3HAUCHUS (I)I/I3I/IquKI/IX IapaMeTpOB JIAA IIPOBCACHUA DKCIICPUMCEHTOB

Bpuraas |1 2 3 4 5 6 7 8
JKcnepumenr 1

q1, MkKnn | -1 -2 -3 -4 -5 -4 -3 -2
d, M 2 3 4 5 5 4 3 2
IKCIEPUMEHT 2

qi, MkKnn | -5 -5 -5 -5 -5 -4 -4 -4
q2, MKKn +1 +2 +3 +4 +5 +4 +3 +2

2. Cnenys ykazaHUsIM paszgena «MeToauka W TOPSJIOK  H3MEPEHU» TPOBEIAHTE
DKcrnepuMeHT 1, mocnea0BaTeNbHO YBEINYMBAs 3HAYSCHIE BTOPOTO 3aps/ia ¢2. 3alOIHUTE JaHHBIMU
TaduIy 2.

Tabnuna 2. Pe3ynpraThl H3MepeHuil B 3kciepuMeHTe 1

q=__ ,d=

q>=0 MxKn qg=t1 mxKn | gp=t2 MmxKn | g=+3 MxKn | go=+4 MmxKn | g>=+5 mxKn

o [0 [0 [0 [0 [0 [oi][d [@ [0 [0 [© [0 [ [d [ [@

3. Cnenys ykazaHusaMm paszgena «MeTonuka W TOpPAJOK HM3MEPEHUN» IPOBEAMTE
OKCHEpUMEHT 2, TMOCJIEI0BATEIbHO YBEIWYMBAs PACCTOSHUE MEXIYy 3apsaaMu. Pesynbrarsl
W3MEPECHHM 3aIUIIITE B TAOIUITY 3.



Ta6muma 3. Pe3ynbTaThl U3MEPEHUN B SKCIIEPUMEHTE 2

q1= s q2=

d=2m d=3m d=4 m d=5m d=4,5m d=3,5m

O | O D D | D D DD DD DD D DD D DD

4. IloctpoiiTe 1O nmaHHBIM TabmuIbl 2 rpaduK 3aBUCUMOCTH TIOTOKAa BEKTOpa
HarpsKeHHOCTH @ OT BEIMYMHBI 3apsAa g.

5. Ilo koranreHncy yria HakyioHa rpaduka u ucnonb3ys Gopmynsl (4) u (5), onpeaenure
3JIEKTPUYECKYIO TIOCTOSIHHYIO €.

6. Ilo nmaHHBIM, TpPUBEAECHHBIM B TaOiuie 3, MOCTPOHTE TpaduK 3aBHCUMOCTH MOTOKA
BEKTOpPA HapsHKEHHOCTH D OT paccTOSTHUS MEXIY 3apsaaami d.

7. Ilo mocTpoeHHBIM TpaduKaM ClENalTe aHajdh3 Pe3yIbTaTOB M OIEHHUTE MOTPEIIHOCTD
MIPOBE/ICHHBIX U3MEPEHUM.

BoiBoabI:

JlabopaTtopuasi paGora Ne2 «McciienoBanue pacnpeaejgeHusi MATHUTHOIO TOJIf,
00pa30BaHHOIO NMPSAMBIM H KPYTOBBIM TOKAMU»

dopma oTueTa no JadbopaTopHoii padore Ne2

Heap paGoTbl: O3HAKOMIIEHHE C METOJUKON M3MEpEeHHs] MHAYKIUHU MArHUTHOTO OIS,
SKCHCPUMCHTAJIIBHOC UCCICAOBAHUC MArHUTHOT'O I10JISA, CO3AAaHHOI'O MIPAMBIM W KPYIOBbIM TOKaMU,
npUOOpeTEeHNE HABBIKOB pacueTa MarHUTHOTO TOJI ¢ TOMOIIIbIo 3akoHa buo — CaBapa — Jlamaca

Oo6opynoBanue: BUPTyaJIbHBIN JabOpaTOpHBI cTeHa. Moaenb «MarHuTHOE MoJjie

Cxema yCTaHOBKH:

O603HaueHus:

1 — IIpAMOYTOJIBHBIN KOHTYp U3 MEAHON IIPOBOJIOKU
2 — KpyroBoii KOHTYp UX MEIHOU MPOBOJIOKH

3 — IIpssMOJIMHENHBIN KOHTYpP



4 — I'me3ga, KJIeMMHas KOJIOIKA

5 — Buiika wrerncesnbHas

A — Amnepmerp

V — BossT™meTp

Tp — Tpancdopmarop

1. IloaxirounTe K UCTOYHUKY MUTAHUS OJIMH U3 KOHTYPOB. BKIIIOUNTE MUJUIMBOJIBTMETP.

2. TlomecTuTe H3MEPUTEIbHYIO KATyHIKy B THe3Ja BKJIOYEHHOIO KOHTYypa M 3aMKHHTE
kitou. [IpousBenure nsmepenue J/C.

3. Bkurouas kaTymiky (BCTaBisisi ee B THE3/IA) yepe3 KaKIblii CAaHTHUMETpP, MPOU3BEAUTE
u3mepennst JJ1C st JaHHOTO KOHTYpa.

4. TTomo6ubpIM 00pazom npousseaute usmeperus I/C 11 Apyrux KOHTYPOB.

5. o m3mepennsm 3HaueHussM DJIC ompenenute o popmyne (8) 3naueHuss B B KaxI0H
TOUYKE, B KOTOPOH MPOU3BOAUIUCH U3MepeHus. J[aHHbIe u3MepeHUul 3aHECUTE B COOTBETCTBYIOIIUE
Ta0JIULIBI OTYETA.

6. Ilo manHbIM HM3MepeHUN MOCTPOWTE 3aBUCUMOCTH B=f(r) IJisi KpyroBOro KoHTypa (7 -
paccTosiHME OT KaTyIIKH 0 IIeHTpa KOHTypa) W B=f(r) misa oTpe3ka mpsMoro Toka (r - —
paccTosHUE OT KaTyIIKH IO TPOBOIHHKA).

7. CpaBHUTE 3KCHEPUMEHTAIbHbIE JAHHBIE C PACUETHBIMM (U1 OTpE3Ka IPSMOIro TOKa
BOCMOJIb3yiTeCh (hopMynoi (5), A BBIYUCICHHUS WHAYKIHMHU B IIEHTPE KPYrOBOTO KOHTypa —
dopmynoii (6)). Bo Bcex pacuerax yuutsiBaiite hopmymy (9).

BeiBOABI:

Kparkoe onucanue u perjiaMeHT BbITIOJTHEHHS

Otuer mo 1abOpaTOpHBIM pPabOTAM COACPKHUT PACUETHYIO, TpadUUECKyl0 YacTH H
o0o0maronyii BeIBOJ. [Ipy BBIMONHEHNN (PU3UUECKOTO IKCIIEPUMEHTA B TA0OPATOPHH, CHUMAIOTCS
MoKa3aHusl MpUOOPOB U B JajbHEHIIEM OHU 00pabaThIBalOTCSl pacueTHBIM myTeM. [lo pesynbratam
BBIYUCIICHUM BBINOJIHSACTCS OIpeneneHHas rpadudeckas dacTb orueta. OdopmieHue ordera
HIPOUCXOIUT 00YHAIOIINMCS CAMOCTOSITEIBHO.

Kputepuu onenkmu:

- 3 Oamna BeICTaBISIeTCS O00YYarolIeMy, €CIHM BBITIOJHEHBI BCE MYHKTHI UCCIEIOBAHUS U
COJIEp’KUTCS HeoOXoquMasi rpaguueckasi 4acThb, 000011at0Ki BEIBOJL IO paboTe;

- 2 Oamna BBICTaBISETCS OOydYamoIIeMy, €CIM JOMylleHa OImuOKa B OTYeTe IO
nabopaTopHoO# paboTe;

- 1 Gamn BeICTaBNsieTCS OOydYaroIIeMy, €CIU JAOMYIIEHHl JIB€ OMIMOKH B OTYETE IO
nabopaTopHoO# paboTe.;

- 0 GamioB BeICTaBIsETCS 00YyYaroIIeMy, €CIM CIAENaHO TPU UM Ooliee OMIMOOK B OTYETe
1o J1abopaTopHOii padoTe.

7.2.2. KoMIUIeKT 3a/1aHUil, IPOBEPsieMbIX BPY4YHYIO

IIpakTuyeckoe 3amanme Ne 1 «XapaxkrepucTuku cpeabl. Ilosspuszanus cpenbl.
HanpsKeHHOCTh, NOTEeHHAJ U YJIEKTPHUYECKAsi HHAYKLIHSA JIEKTPOCTATHYECKOI0 OIS

3ananue

['padmyeckas cxeMa st BCEX BapUAHTOB 3a/IaHUs MTOKa3aHa Ha pUCYHKe 1.



w
+T m

Pucynok 1. /IByxnpoBojHas JTUHUS

Jana cpena ¢ AMAIIEKTPUUECKONU MPOHUIIAEMOCThIO € = 1 BONHM3U ABYXNPOBOIHOW JTMHUU C
pazguycoM TpPOBOJA ¥o M PACCTOSHUEM MEXAY ocAMU 2a. JIMHUS HAXOIUTCS MO MOCTOSHHBIM
HanpsbkenueM U.

Paccunrars:

1. HanpspxkeHHOCTD 110181 £ M MOTEHIUAI (9 B TOUKE 71 C 3aJaHHBIMU KOOPJIMHATAMH X, Vi
. OTBeTHI IPUBECTH K pasMepHocTU: ¢Oc — [kB], Exn — [B/cm].

2. Iloronnyto emkocth auHUU C. [lpussats @ = 0 Ha ocu y. OTBET NPUBECTH K Pa3MEPHOCTH
C— [ n®/m].

3. Cnenatb He0OXOIUMBIC BBIBOIBI.

IIpakTuyeckoe 3axanue Ne 2 «3akon I'aycca, mocrynar MakcBeiia, 3akon KyJiona.
JHeprus JeKTPOCcTaTH4YecKoro nojs. I'pannynbie ycaoBus. IlonsaTne eMrocTH»

3aganue

VYcnoBHoe rpagudeckoe n3o0pakeHHe ABYXCIOWHOTO KOHJEHcaTopa Ui BCEX BapHaHTOB
3a/1aHMS TIOKA3aHO Ha PUCYHKe |

y A

d

d

2

1

Pucynok 1. JIByXClOWHBIN KOHJIEHCATOP

PaccmarpuBaercst ABYXCIOMHBIM IUIOCKMM KOHACHCATOP, MOJAKIIOYEHHBIM K HCTOYHHUKY
HanpsbkeHus: U (pucyHok 1). 3amaHbl MpoOMBHBIE HANPSHKEHHOCTH CIOEB Enpost U Enpos2. IcxoiHBIE
JaHHbIE BapHaHTa yKa3aHbl B Ta0uuie 3.

Tpedyercs:

— paccuuTaTh HANPSKEHHOCTh E, sIeKTpuueckoe cMemieHue D, monspusanuio P s
Ka)KI0r0 CJ10s1 KOHAEHCATOPa;

— OIPENIEIUTh MJIOTHOCTh CBOOOJHBIX 3apsi/IOB G HA OOKJIaJKaxX KOHAEHCATOPa U INIOTHOCTh
CBSI3aHHBIX 3apAI0B Gcpss HA TPAHUIIE Pa3JIelia IUIIEKTPUKOB;

— OIPENEIUTH DIEKTPUUECKYI0 EMKOCTh KOHJIEHCATOPA HAa €AVHHUILY TUIOILAIH;

— paccuuTath NpoOuBHOE HANpsKEHUE Unpos.

— MOCTPOUTH IpaUK pacnpesieneHus NOTeHIHaNa ¢ BJO0Ib OCH X.



OTtBeThl IpUBeCTH K pasmepHoctu: E; , E> — [kB/cm]; D1, Ds, P, P2, ©, Gegns — [mKn/em?];
Unpos. — [KB]; C — [n®/cm?].
Craenatb HeOOXOAUMBIE BBIBOIEL.

IIpakTnyeckoe 3axanue Ne 3 «JiieKTpUYECKOE 1M0JIe MOCTOAHHBIX TOKOB»

3ananne
VYcnoBHoe rpaduueckoe H300pa’keHHE 3apsDKEHHOIO IMUIMHApA Ul BCEX BapHAHTOB
3a/laHus IOKa3aHO Ha PUCYHKE 1.

Pucynox 1. 3apsikeHHBIN HITUHIP

JlaHo: cBOOOMHBIN 3apsii p PAaBHOMEPHO pacrpesielieH Mo 00beMy OCCKOHEYHO JUTMHHOTO
mwmHApa paamyca  rq=a (pucyHOK 7). OTHOCUTENIbHAs IUDJICKTPUYECKas MPOHUIIAEMOCTh
LWINHPA €1, OKPY)KAIOIIEH cpensl £2. 3HaueHue €= 8,85-10"12 @®'m. McxonHble 1aHHBIE BapHaHTa
yKa3aHbl B TA0IHIIE 5.

Haiitu: norennuanel B Toukax B u C @p, ¢c, HampsbkeHHOCTH B Toukax B u C, Ep, Ec.
[ToreHman Ha OCH IWJIMHIpPA MPHHITH PaBHBIM HYII0. [1ocTpouTh rpaduk 3aBUCUMOCTH O(7) U
E(r). OTBeThI mpuBecTH K pazmepHocTu: Eg, Ec — [kB/M], ¢, oc — [kB].

CnenaTh HEOOXOMMBIE BBHIBO/IBI.

IpakTuueckoe 3aganne Ne 4 «[lepemeHHOe 3JIEKTPOMATHUTHOE TIOJI€)

3ananue
Hunuaapudeckuii KOHAEHCATOP UMEET JIBa CJI0s1 HeCOBEPIIEHHON U30JISIIIMU (PUCYHOK 1).

P

_ N | Y -
. T e Z NN

NI

Pucynok 1. llununapruyeckuil 1ByXCIOMHBINA KOHIEHCATOP

BBenens! cnepyromue o0O3HAYSHMs: paJuyCc BHYTPEHHEro LMIMHIpa 7o [CM], paauyc
MOBEPXHOCTU pazziena IBYX AUAJIEKTPUKOB 71 [CM], BHYTPEHHUH paJuyC BHEIIHEro IMJIMHIpA 72
[cMm]. nmuHa konAeHcaTopa /= [cM]. MicxoaHble JaHHbBIE BapuaHTa yKa3aHbl B Ta0uIe 8.

3anaHbl MapaMeTphl: OTHOCUTENbHASI TUAJIEKTPUYECKasi IPOHUIIAEMOCTh BHYTPEHHETO CJIOA
€1 =5, ero yjenbHas IPOBOAUMOCTE Y1 = 8,66 - 10 > Cm/m, fyisl BHENIHETo c1od €= 3, y2=23-107°
Cwm/M. KoHzteHcaTop MOJKIIIOYEH K MCTOUYHUKY CHUHYCOMAAIBHOTO TOKa [ = Imsinw? [ A], gacrora



kotoporo f [I'm].

Haiitu: npeneOperasi kpaeBbM >(PQeKTOM, HAUTH MIHOBEHHbBIC 3HAYCHHUS PaAHaTbHBIX
COCTaBJISIFOIIMX BEKTOPAa HANPSHKEHHOCTH SJIEKTPUYECKOrO TOJIS IS TOYEK, JISKAIMX MEKITY
OOKJIaZIKaMH KOHJIEHCAaTOpa Ha PACCTOSIHMM 7 OT OCH HuWiauHApa. OmpenenuTs MrHOBEHHOE
3HAUCHHE HANPSHKCHUS MEXKy OOKJIaJIKaMU KOH/IEHCATOPA.

Pemmte 3amauy ABymS cioco0amMu, CpaBHUTH OTBETHI.

Kparkoe onucanue U perjiaMeHT BbIIIOJHEHHS

[IpakTnueckoe 3ananue odopMmisieTcss B 3JIEKTPOHHOM Buae ¢opmata A4 U COOEPKHUT
pacueTHyro, TpadUyecKyr0 4YacTH H 00oOmaronmii BeBOA. HeoOxomumble mJis BBIYUCICHHUN
yYpaBHEHHUS JOJKHBI OBITH MPEJICTaBICHBI B OOIIEM BHJIE, a 3aT€M C IO/CTABICHHBIMU YHCIOBBIMU
3HAa4YCHUSAMMU. CXGMBI, PUCYHKH, rpa(pmcn, JAuarpaMmbl JOJIZKHBL GBITB BBIINIOJTHEHBI B COOTBCTCTBUHU

¢ ECKJI.

Kpurepun oneHku:

- 3 OaJUTOB BBICTABJISICTCSI OOYJArOIIEMYCs, €CIM BBITIOJHEHBI BCE IMYHKTHI 3a/1a4d, U OHU
pELIEeHbI BEPHO;

- 5 Oayuta BBICTABIIIETCS OOY4YaIOLIEMYCs, €CJIM JIOMYIIeHA OMMOKa B OJHOM W3 IYHKTOB
3aJJaHUs WIN HE BBIMOJHEH MOJIHOCTBIO OJIMH U3 IIyHKTOB;

- 4 Gayuta BBICTABIISIETCS] 00YJarOIEMYCsl, €CJIM JIOMYIIeHA OMMOKa B ABYX IMYHKTaX 3aaHus
WJIN HE BBIMOJIHEHO MOJHOCTHIO /1BA TyHKTA,;

- 3 Gaiia BbICTaBIIIETCS 00YyYarOIIEMYCsl, €CJIU JIOMYyIIEeHa OmKOKa B TpeX MyHKTAX 3a/laHus
WJIN HE BBIMOJIHEHO MOJHOCTBIO TPH ITYHKTA;

- 2 Oamna BbICTaBIISIETCSl 00ydYaroIIeMYycCsi, €ClM JOIYIeHa OLIMOKa B YEThIpEe IMyHKTaX
3aJJaHUs WIN HE BBIMOJIHEHO MOJHOCTBIO YeThIPE MYHKTA;

- 1 Gann BeICTaBIsIETCS O0YYArOIIEMYCsl, €CIIH JIOTMYIIeHA OMMOKA B TSATH MYHKTaX 3a/aHuUs
WIN HE BBIMOJIHEHO MOJIHOCTBIO MATh MyHKTA;

- 0 OamyoB BBICTaBISETCS OOydYarolleMycsi, €clid JONylieHa OMMOKa B HIECTH MYHKTaxX
3aJ]aHMsI WM HE BBIIIOJIHEHO MOJIHOCTBIO MIECTh ITyHKTOB.

7.2.3. KoMIUIEKT NPUMEPHBIX TECTOBBIX 3aJaHMI

3aganue 1

2

A
~— | R
< >

A
noE

h _— 5
y{ o )
b

" . - 1000 i
Haiitu motox @ BexTopa £ :A(x-ex tye,) (A=—— B / M ?) uepe3 NOBEPXHOCTH
T

uumHapa ¢ paguycom ocHopanus R =10 cm u Beicotoit 7 =15 cm. Ock nununapa copnanaer c
OCBIO Z.

3aganue 2



HaiiTu BenmuuMHy HHIYKIMY deKTpudeckoro nons 1) Ha paccrosauu ¥ =30 cm or nenrtpa

y y -6
chepsl paguyca R =3 cM, 3apskeHHO ¢ TOBEPXHOCTHOM muoTHOCThI0 G =3-10 7" Ku /M2
Otset BbIpa3utTh B HKI / M2,

3aganue 3

HopMmanbnast cocraBisitomas BEKTOpa SJEKTPUUYECKOW WHIYKIIMUM B IIEPBOM Cpele paBHA
D,, =+10 -107° K/ M2 Yron o, =45°.

Omnpenenure BelTHIMHY dJICKTpHIecKoit naaykuuu [, Bo Bropoii cpexe, ecmu € =1; €, =3.
OtseT BbIpasuTh B MKK1 / M2,

3aganue 4

JlaH TI0CKHiT KOHEHCATOP C ABYXCIOMHBIM AudIeKkTpukoM (&, =3, €, =1). Tommumna cr1oés

d, =0,6 cm, d, =0,01 cm.

TTpoGUBHbIE HANPSHKEHHOCTH TS UANeKTpuKoB pasubt £ =15-10 *kB/Mu E = 3-10°

kB / M.
Onpenenure MpoOUBHOE HaNpsuKeHUe KoHaencatopa U m

3ananue 5

B nmanHoOiI1 TOuke OIHOPOAHOTO U30TPOIMHOTO AUIJICKTPUKA NU3BCCTHBI MOAYJIN BEKTOPOB

snextpudeckoit uaaykiuu D = — MK / M2 u nonspusosannocty P = — mxKn/ m2.
T T
Onpenenurs MOLYIIb BEKTOPA HAIPKEHHOCTH 3JIeKTprdeckoro nons F . OTseT BhIpasuTh B KB /
M.
3ananne 6

[1nockuii KOHAEHCATOP 3aMOIHEH JUAIEKTPUKOM C OTHOCUTENBHOMN AUAIEKTPUUYECKOM
nponuraemoctbio € = 2,7 . [lnomaas nuactun konaencatopa S =100 -7 cm 2. Paccrosuue

mexay miactuaamu d = 0,5 oM. Onpenenuts EMKOCTh KoHaeHcaTopa. OTBET BHIPa3uTh B M.
3aganue 7

JIBa MpoBo/a, MMEIONINE OJMHAKOBHIE IIOMIAIM MOTIEPETHOTO S , HO Pa3IUYHBIE YIEIbHBIE
-7 -7

conporusierns P, =2-107" Ommu p, =8-10"" Om'Mm, coepunens! Betbik. 1o

npoBoaHuKam Teuét Tok [ =2,7 -7 A. HaiiTu BenuuuHy 3apsaaa ¢ , KOTOPbIA BO3ZHUKHET B

CCUCHUM CThIKA, CCJIM HOPMaAJIbHAA COCTABJIAIOIIAA HaHpH)KéHHOCTI/I QJICKTPHUYCCKOI'O ITOJIA Ha



(0)
= — . OtBeT 3anucarthb
€

TIOBEPXHOCTH pa3JieNia MPOBOJHHUKOB yNOBJIETBOpseT ycnosuto: £, —FE,

B (10~ 18-Ku).
3aganue 8

ITnockuii KOHAEHCATOP ¢ BYXCIOWHBIM AMAIEKTPUKOM UMEET IIOMaab o0knamok S = 36 cm?,
. . -9
tommuny cnoéB d, =2 M, d, =1 cm, ynensuble mposogumocts cnoés Y, =2-1077 Cm /M,

-9
Y, =8-10"" Cm /M. OnpenennTs IpoBOANMOCTb YTEUKH Yepe3 U300 KoHIeHcaTopa. OTBeT
3anucarh B CMm.

3ananue 9

10
Meraumueckomy mapy paguyca R =10 cm coobumm 3apsy g = 5 -107" Ku. Iap

IIOMECTUIIH B GECKOHEYHYIO CI1ab0 MPOBOALIYIO CPENY C YAENbHOU mpoBoaumMocTeio Y =10 Cm/

M M JUdJIeKTprudeckoil mponuaemoctbio € = 10 . [Ipenebperas u3MeHeHreM 3aps/a niapa, HaiTu
IUIOTHOCTH TEIJIOBOM MOIHOCTH P , BBLAEIAIOIIENCS Ha paccTosuun ¥ = 50 cM oT 1enTpa mapa.

3ananmue 10

CedeHus IIPOBOJHUKOB OMMETAILTMYECKOi IMHbI OJMHAKOBBIE H paBHbI 4 cM 2. [IpoBogMMOCTH
IIPOBOJHUKOB OTJIMYalOTCA B ABa pa3a. [lo mmne Teuér Tok 120 A. OnpenenauTs MIOTHOCTh TOKA
(A / cM?) B mIMHE ¢ MeHbLIEH TPOBOIUMOCTBIO.

Saganue 11

ITo xBagpaTHOI pamke co croponoit d =10 cm Teuér ok [ =~/2 A. Onpenenurs HHIYKIHIO
MarHMTHOIO OJIS B LIEHTpe paMKU. OTBET BeIpa3uTh B MK 1.

Saganue 12

OnpenenuTs HHAYKTUBHOCTb OTPe3Ka ABYXIPOBOAHON JTMHUU NIepeiadn MOCTOSIHHOTO TOKa, €CIIN
BEJIMYMHA YHEPTUU MarHUTHOTO TOJIs JaHHOTO oTpe3ka paBHa 0,005 [k, a mpoTexaromuii 1mo
auHUM TOK 5 A. OTBeT BeIpa3uTh B MKI H.

3aganue 13

B 0HOpOHOE NPOBOJSAIIEE MOMYIIPOCTPAHCTBO (MOpcKas BoAa: W =1, ynenbHas mpoBOaMMOCTS
vy=0,1 Cm/M) mo HOpManu K MOBEPXHOCTU IPOHMKAET IUIOCKAs DIEKTPOMATHHTHAS BOIHA C
gacroroii f (BenmunHoii 27 f€€, mno cpaBHenmoo ¢ Y mnpeHeGperaem). [y6uHa

125

IMIPOHUKHOBCHUS PaBHA A=— M.
T

Ompenenure JUTMHY BOJTHBI B CBOOOTHOM MTPOCTPAHCTBE A o - OTBET BBIPa3HTh B M.
Sananue 14

7
B oxHOpOHOE TIpoBosIIee oynpocTpanctio (L =1, ynensnas nposogumocts Y =10
CM / M) 110 HOPMaJIU K TIOBEPXHOCTH MPOHMKAET ILIOCKAS 3IEKTPOMATHUTHAS BOJIHA C YaCTOTOM

£ =100 T



Ompenenure B rpagycax apryMeHT KOMIUIEKCHOTO BOJTHOBOTO COITPOTHBIICHUS TIPOBOIATICH
Cpelbl.
3aganue 15

7
B onHoponHoe mnpoBojsliee MOIYIPOCTpaHCTBO (U = I, ynenpHas npoBomuMOCTB Y= 10
CM / M) IO HOpMaJIM K MOBEPXHOCTH MPOHUKAET IIJIOCKAas JICKTPOMAarHUTHas BOJIHA C YacCTOTOM
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T
Omnpenenure B rpaaycax a3y HanpsHKEHHOCTH AJIEKTPUYECKOro MOJs Ha TiyOuHe Z =— M,

ToJiarasi, YTo Ha TIOBEPXHOCTH IMPOBOISAIICH cpeibl Pa30BbIid Yol PaBeH HYIIIO.

Kpartkoe onucanue M perjiaMeHT BbINOJTHEHHUS

Hrorosoe tectupoBanue conepkuT 40 3amaHuii, OXBAaThIBAIOIIKUX BCE TEMbI IUCLUIUIMHBIL.
TecroBble 3amaHusi MPUCYTCTBYIO KaK 3aKpbITOH, Tak W OTKpbITod (opm. Kakmoe mpaBuiibHO
BBINOJIHEHHOE 33/1aHue OlleHUBaeTcs B 1 Oa.

Kpurepun oneHku:

[IpaBuIbHBIN OTBET Ha OAMH BONPOC OlLEHWBaeTcs B oauH Oamr. KommyectBo Oamios
cymmupyetrcs. [Ipy mpoxoxaeHnd UTOrOBOTO TECTUPOBAHMS OOYUYAIOUIUIICS MOKET MaKCHUMalbHO
Habpatp 40 OamoB.



7.3. OuneHo4HbIe CpeACTBA JA NMPOMEKYTOYHOH ATTECTAUMH IO MTOramM OCBOECHHUS
AUCHHUIIMHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 5

Bomnpocsl k 3a4éTy

1 | BBenenue B TEOpHUIO 3JIEKTPOMArHUTHOro 1noss. OCHOBHbIE BEKTOPHBIE BEJIWYMHBI,
XapaKTEepU3YIOIIKE MIEKTPOMArHUTHOE I0JIE.

OcCHOBHBIE XapaKTEPUCTUKH FIEKTPOMArHUTHOTO MOJISL.

DJIEKTPUYECKUH 3apsii U DJICKTPUIECKUI TOK.

DNEeKTPUUECKOE M MAarHUTHOE MOJIsl KAK J[Ba MPOSIBICHUSI JEKTPOMAarHUTHOT'O MOJISI.
MakpOoCKONIMYECKUE TapaMETPhI CPEbI.

Bunsl cpen v ux kinaccupuKanys 1o XapakTepy B3auMOJEHCTBUS € 3JIEKTPOMAarHUTHBIM
IOJIEM.

7 |3akoH mnonHoro Toka. llepeoe ypaBHeHuMe MakcBemia B MHTETPAIBHOM WU
middepennmanpaoil popmax. CTpyKTypa U GU3NIECKHIA CMBICIL.

8 | Toxu npoBOAMMOCTH M TOKH CMEILLIEHUS.

9 | 3aKkoH 3JeKTpOMarHUTHOM MHIYKIUU. Bropoe ypaBHeHre MakcBesia B MUHTETpaJIbHON U
mnddepennmanbHoi Gopmax. CTpykTypa M PU3NYECKHI CMBICIL.

10 | Teopema ["aycca Ju1s 37€KTPOCTaTHUECKOI0 MOJIs ¥ ocTyaaT MakcBeiia.

11 | Tperbe ypaBHeHue MakcBemaa B MHTerpajbHod U auddepeHunanbHoil  popmax.
CrpykTypa 1 GU3NIECKHN CMBICIL.

12 | YerBepToe ypaBHeHHE MakcBemla B MHTErpajbHOW U JuddepeHuanbHol popmax.
Crpykrypa 1 (pU3HUECKUN CMBICI.

13 | 3akoH coxpaHEHUs DJEKTPUUECKOro 3apsiia M YpaBHEHHE HENpPEpPhIBHOCTU JIMHUI
MEKTPUYECKOTO TOKA.

14 | 3akon Oma B muddepennmansaon hopme.

15 | Knaccudukanus 3JeKTpoIMHaMHUYECKUX 3ajay.

16 | Crenenb B3auMHOM 00YCJIOBIEHHOCTH 3JIEKTPHUUECKOI0 1 MATHUTHOTO MOJIEH.

17 | I'pannuHBIE YCIOBHS HA MIOBEPXHOCTH pa3ieia Cpel] ¢ pa3IM4YHbIMU MaKpOCKOIINYECKUMU
napaMeTpami.

18 | IloBepXHOCTHBIE 3apsiibl U TOKH.

19 | I'pannyHBIe yCIOBUS Ha MOBEPXHOCTH UJEAJIBHOTO IPOBOIHUKA.

20 | banaHc sHEpruM 3JI€KTPOMAarHUTHOTO HOJISI.

21 | Teopema IloiinTiHra. PU3MUECKU CMBICI CllaraeMblX, BXOJSIIMX B YpaBHEHHE OaslaHca.
22 | II10OTHOCTH TOTOKA SHEPTUU MOJIS.

23 | Ananorus JIeKTpUYECKOTO MOJIS C AIEKTPOCTATUYECKUM IOJIEM.

24 | 3akon JIxoyns - Jlenua.

25 | IloHATHE IPOBOAMMOCTH U CONPOTUBIICHUS CPEBI.

26 | XapakTepUCTHKHU M 3aKOHBI JIEKTPUYECKOI0 MOJISI HOCTOSIHHBIX TOKOB.

27 | UcnonwszoBanme 3akoHoB OMa u Kupxroda B mpoBogsmmx cpegax.

28 | XapaKkTepUCTHKHU M 3aKOHBI MAarHUTHOTO TOJISI TIOCTOSIHHBIX TOKOB.

29 | 3aKkOH IOJIHOTO TOKA.

30 | 3akon buo-Casapa-Jlannaca.

31 | CxanspHbli IOTEHIMAT MATHATHOTO TOJISI.

32 | BeKTOpHBIN NOTEHIIMAJI MATHUTHOTO ITOJISL.

33 | I'paHnuHBIE YCIOBHS Ha MOBEPXHOCTU pa3jieia ABYX CPell C Pa3IMYHbIMH MarHUTHBIMH
IIPOHUIIAEMOCTSIMH.

34 | AHanorus miocKonapasulelbHbIX MATHUTHBIX U WIEKTPUUYECKUX MOJIEH.

N[N WibN




Bonpocshl k 3a4éT
n/n P y

35 | DHeprust MarHUTHOTO MOJISI.

36 | BzaumopelcTBuE MPOBOJHUKOB C TOCTOSTHHBIMA TOKAMHU.

37 | TloHsAiTHE UHIYKTUBHOCTH.

38 | Ilonsitue B3aMMHON MHYKTUBHOCTH.

39 | XapaKkTepUCTUKH U 3aKOHBI IEPEMEHHOTO IEKTPOMArHUTHOTO MOJISL.

40 | IlonHas cucteMa ypaBHEHUH.

41 HOBe,I[eHI/IC QJICKTPOMArdouTHOI'O IIOJIAA B TUDJICKTPHUKC.

42 | Ilnockas 3JIeKTpOMarHuTHasi BOJHA. AHAJIOIUs C JUIMHHOM JIMHUEH.

43 | IToTok snekTpoMaruuTHOM 3Heprun. Bektop [loiiHTHHTA.

44 | Ilnockas 37€KTpOMarHUTHAsI BOJIHA B MPOBOJSIIEH Cpeie.

45 | JlnuHa BOHBI. 3aTyXaHHE BOJIHBI.

46 | IToBepxHOCTHBIN YD (DEKT.

47 | Dddext GnmzocTy.

48 I/IsnyquI/Ie QJICKTPOMArHMuTHOI'O ITIOJISI 1 SKPAHUPOBAHUC.

49 | DnekTpoAMHAMHUYECKUE BEKTOPHBIN U CKAJISIPHBIN OTEHIUAJIBI.

50 | YpaBuenue [lanambepa.

7.3.2. Kputepru ¥ HOPMbI OllEHKH

®opma
NMpoOBeAeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOYHOM
arTecTauuu
5 3a4er 10 pe3ybTaTaM HaAaKOMUTEIBLHOTO

«3a4TEHO» peiitunra o0yyaromiuiicss Habpan
55 0aJUIOB U BBIIIE

0 pe3yJbTaTaM HaKOMUTEIHLHOTO
«HE 3a4TCHO» perTrHra oOydJaronuiics Hadpas
MeHee 55 6anoB




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPAaTypa

Tun (yueOHMK, yueOHOe

KoJsimuecTBO B

HAYYHOI
Ne nocooue, yueOHo-
ABTOpPBI, COCTABUTEJIH 3arsiiaBue (3aroJji0BoK) TI'ox u3nanus oudamortexe /
n/n MeToAnYecKoe mocooue,
IPAKTHKYM, 1p.) HaumenoBanue
Y YM, Ap. 3EC
1. | Anomnonckuii C. M. TeopeTnyeckre OCHOBBI JIEKTPOTEXHUKH. YyeOHoe nmocodue 2022 OBbC «Jlanb»
DNIEKTPOMArHUTHOE T10JIe
2. | Artabekos I'. U. TeopeTnyeckre OCHOBBI JIEKTPOTEXHUKH. YyeOHoe nmocodue 2020 OBbC «Jlanb»
Henunelinble 351eKTpUYECKUE LETIH.
DIEKTPOMArHUTHOE MOJIe
3. | CenoB B. M., IN'aiiHyTAUHOB | DJIEKTPOMATrHUTHBIE TIOJISI ¥ BOJTHBI VYuebHoe nocobue 2020 OBbC «Jlanb»
T.A.
4. | Kum 1. Y. [u ap.] dusnka. IIEKTPUUECTBO U MArHETU3M. VYuebHoe mocodue 2019 OBC «Jlaab»
Kypc nexknuii ¢ npumepamu penieHus 3ajiad
8.2. JlonosinuTeIbHAS JIMTEpPATypa
KosuvecTBo B
Tun (yueOHuK, ydyeOHOE .
HAY4HOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa uznanus oudbamorexe /
n/n MeTOoAnYecKoe mocoome,
npaKTHRYM, 1p.) HaumenoBanue
P YM, 1p. 3EC
1. | Absmmes C. B., Tpedumnos DNeKTpOMarHUTHBIE MOl U BOJIHBIL: YyeOHoe mocodue 2022 OBbC «Jlanb»
H. A., IInmax A. B. COOpHUK 3a7a4 JUIsl MPAKTUIECKUX 3aHATHH
2. | Kanukunckuit Y. U. DneKTpoauHaAMHKa VYyeOHoe nocobue 2020 3bC
«Znanium.com»
3. | Kupnuunukos 1O. A., COopHUK 3a/1a4 110 TEOPUH VY4eOHoe nocobue 2019 OBC «Jlanb»

Kopuunos I'. I1., Hukomnaes
A. A., XpammnH T. P.

QJICKTPOMATrHUTHOT'O I10JIA




Tun (yueOHUK, yueOHOe

KoJsinmuecTBO B

HAY4YHOM
Ne nocooue, yueOHo-
ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) TI'ox u3nanus oudamoTexe /
n/n MeToAnYecKoe mocooue,
HpaKTHKYM, Ap.) HaumenoBanmue
P yM, Ap. 3EC
4. | Ucaes O. H., KynoB A. [IpakTrKa UCIOIB30BAHUS CUCTEMBI VYuebHoe nmocobue
M. MathCad B pacuerax 3JIeKTPHUECKUX H 2017 OBbC «IPRbooks»
MarHMTHBIX Lenei
5. | Anomnonckuii C. M. TeopeTnyeckre OCHOBBI JIEKTPOTEXHUKH. YyeOHoe nmocodue 2012 OBbC «Jlanb»

DNIEKTPOMArHUTHOE T10JIE




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
cUCTEM

— Web of Science [DnexTpoHHBIH pecypc] : MyJIbTHAUCHMIUIMHAPHAS pedepaTuBHas Oa3a
nmanHbix. — Philadelphia: Clarivate Analitics, 2016. — Pexxum noctyma : apps.webofknowledge.com.
— 3ari. ¢ 3KpaHa. — S3. pyc.,aHru.;

— Scopus [DnekTpoHHBI pecypc]| : pedepatuBHas 06a3a nmanHbiX. — Netherlands: Elsevier,
2004. — Pexum noctyna : scopus.com. — 3aril. ¢ 3Kkpasa. — 3. pyc., aHri.;

— Elibrary [Onexrponnsiii pecypc] : HaydHas 3jeKTpoHHas Oubiamoreka. — Mocksa : HOB,
2000. — Pexxum nocryna : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHriL.;

— Springer Link [DnextponHsiii pecypc] : [0a3a mamnbix].— Switzerland: SpringerNature,
1842. — Pexxum nocrtyna : link.springer.com. — 3ari. ¢ skpana. — 3. aHrin.;

— Science Direct [DneKTpOHHBIN pecypc]| : KOJUICKIHS JICKTPOHHBIX KHHUT H3JaTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma : sciencedirect.com. — 3ari. ¢ 3kpaHa. —
SI3. aATN.;

— Cambridge university press [DnekTpoHHbIN pecypc]
Cambridge: Cambridge university press, 2018 . — Pexxum moctyna :
3KpaHa. — 3. aHrm.;

— NEICON [2nexTpoHHBIH pecypc] : aneKTpoHHas HHGOpMAIHs : apXUB HAYYHBIX KyPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

)KypHAJIbl HM3IATENbCTBA. —
cambridge.org. — 3ariu. ¢

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne Hanmenosanue IO PexkBU3UTHI uoron:)pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok

WinPro 10 RUS Upgrd OLP NL Acdmc JefcTBUS — OECCPOUHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox

JIeficTBUSL — 6ECCPOUHO

2 Office Standard:
Office Stdandard 2013 Russian OLP NL

norosop Ne 690 ot 19.05.2015, cpok
JefcTBUS — 6eCCpOUHO

AcademicEdition
3 | Mathcad Education - University Edition | Kontpakt Ne 469 ot 05.06.2020 r.), cpok
Subscription (25 pack) JIENCTBHS - OECCPOUHO

JTUIEH3UOHHBIN 1oroBop Ne 614 ot
20.06.2023, cpok AeUcTBHS — 10
31.12.2023

4 | Mirapolis Human Capital Management

8.5. Onucanne MarepHaJIbHO-TEXHHYECKON 0a3bl, HEOOXOAUMOM /ISl OCYLIECTBJICHHUS
00pa3oBaTeIbHOIO NMpoecca Mo JUCIUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1200PATOPHIi, MACTEPCKHUX U
Ap. 00BEKTOB /1JIsl NPOBEICHUS
NPaKTHYECKUX U J1a00pPaTOPHBIX 3aHATHIH,
MOMELIEeHUH VI CAMOCTOATEILHOMN
padoThl 00yYarommxcs (HoMep ayaAuTOPUH)

Ne

u/n ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

Aynuropus Be6-KOHpEpeHIUH.
VYuebHas ayIuTOpus Ui IPOBEICHUS
3aHATHN JEKLIUOHHOTO THIIA.
VYuebHas ayIuTOpus Ui IPOBEICHUS
3aHATUN CEMUHAPCKOI0 TUIIA.

Cron npenogaBaTenbCKuil, dKpaH
TEJIEBU3UOHHBIN, POYTEP, CTOMKA ISt
TeJIeBU30pa, BeO.KaMepa, TpaHCTIapaHT-
MEPETSIKKA, MIUPMa, HAYIIHUKH,
KOMHBIOTep C BBIXOJ0M B I/IHTepHeT




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKUX H
Ap. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX M JIA00PATOPHBIX 3aHATHIA,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
padoThl 00yyarommxcs (HoOMep ayJAUuTOPH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

Y4eOHast ayTuTOpUs I KYpCOBOTO
MIPOEKTUPOBAHHUS (BBITIOJHEHHS KyPCOBBIX
pabor).

VYyeOHast ayTuTOpus AJIsl IPOBEACHMUS
TPYNIOBBIX U WHAUBHUIYATbHBIX
KOHCYJIbTAIUH.

Y4eOHast ayTuTOpUs IS IPOBEICHIS
3aHATUN TEKYIIEro KOHTPOJIS U
IPOMEXYTOUHOM arrectanuu. (3-705)

Aynuropus BeG-KOH(pEpEeHIIUH.
VY4ebHas ayTuTOpHs ISl TPOBEICHHS
3aHATHUH JEKIMOHHOIO THIIA.
VY4eOHas ayTuTOpHS Ui IPOBEICHUS
3aHATUI CEMUHAPCKOTO THIIA.
VYyeOHast ay1uTopus AJis KypcoBOro
IIPOEKTUPOBaHHUS (BBIIIOJIHEHUS KYPCOBBIX
pabor).

VYuebHas ayIuTopus Ui IPOBEICHHS
IPYIIOBBIX U MHIUBUIYAITbHBIX
KOHCYJIbTALIUH.

VY4eOHas ayTUTOpHS ISl IPOBEICHUS
3aHATUI TEKYIIEro KOHTPOJIS U
IPOMEXYTOUHOM arrectanuu (9-405)

Cron npenogaBaTeabCKUii, SKpaH
TEJIEBU3UOHHBIN, POYTEP, CTOMKA IS
TeneBu30pa, Beb.kamepa, TpaHCIapaHT-
NEepEeTsKKA, UPMa, HAyIIHUKH,
KOMIIBIOTEP C BBIX0/0M B MIHTEpHET.

[Tomemienue st CaMOCTOSATENBHONH PabOTHI
obOyyvaroruxcs (I'-401)

CTOJ'ILI, CTYJIbS, KOMIIBOTCPBI

[Tomerienue asi CaMOCTOSITENIBHOW PaOOTHI
obyuatonuxcs (C-916)

CTOJ'II)I, CTYJIbsA, KOMIIBIOTCPEI
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