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/ Typuwes C.1O. /
02.06.2023 r.

PABOYAS MPOrPAMMA YYEEHOW OUCLUMMNUHDI

B1.0.12.03 3neKkTpu4ecTBO U MarHETU3M

1. Koa n HaumeHoBaHue HanpaBneHua nogarotoBku/cneunansbHocTu: 14.03.02 AgepHble
dun3nka n TEXHONOrnmn

2. Mpodunb nogroroBku/cneunanmnsauyma: Pusnka aTOMHOro gapa 1 Yactum,

3. KBanudukauma BbinyckHuKa: _6akanasp

4. dopma oby4yeHMA: o4Hasd

5. Kacbegpa, oTBevarwwan 3a peanusaumio gucumnnuubl: 0801 kadenpa obLuen dpusnkm
CocTaBuTenu nporpaMmmoil:

3aHuH ropb EBreHbeBuY, OOUEHT, KaHOUaaT PU3nKo-MmaTeMaTudeckmx Hayk

7. PekomeHpgoBaHa: Hay4yHo-meTogmndecknm coBeToM dmn3nyeckoro dpakynbrera,
npoTokos Ne 6 ot 20.06.2023r.

8. YuebHbIn roa:_2024/2025 CewmecTp(bl)/TpumecTp(bl): 3



9. Llenn 1 3apaym y4e6HON ANCLUUNIUHDBI
Llensimu oceoeHusi y4ebHoU QucyuniuHbl S8sH0MCs:

Llensimn ocBoeHuMs1 y4ebHON ANCUMNINHBI SBNSOTCS:

- cdopMmpoBaTb Yy CTYAEHTOB Hay4HYyl KapTUHY MUpa M AaTb MM OCHOBHbIE MOHSATUS O
Hay4YHOM MeToZe NO3HaHuS;

- [aTb npeacTaBreHns 06 aNeKkTpUYeckUX U MarHUTHbIX SIBNIEHMSIX, CBOMCTBAX U B3aMMOCBS3U
3MNEKTPUYECKMX N MArHUTHbIX NOSeN, a Takke UX B3anMOAENCTBMS C BELLECTBOM Ha OCHOBE
abCTpakTHbIX MoAenen ¢ NCNoNb3oBaHNEM MaTeMaTMYECKOro annapara;

- UW3NOXWTb CTydeHTaM OCHOBHbIE MOHATUS AUCUMNIUHBLI, MeToAdbl pacyéTa napamMeTpoB
3MNEKTPUYECKUX LiENe.

3agauun aMcumMnnnHbI:

- pasBUTb HaBbIKN (PU3NHECKOTO MbILLEHNS;

- 00YyYnNTb OCHOBHbIM MOHATUSM ANCLMNINHDI;
- cchopmmnpoBaTh y CTYAEHTOB HABbIKN PELLUEeHNst TUMOBbIX 3a4a4y Mo 3NEKTPUYECTBY U
MarHeTU3Mmy;

- HayuuTb CTygeHTOB 3(peKTMBHO MCMoNb3oBaTb OCHOBHble npeacTaBneHnss o6

3MNEKTPUYECKNX N MArHUTHbIX SIBMEHUSIX NPU U3YYEeHUN APYrMX pU3NYECKUX ANCLMMNIIVH.

10. MecTo yyeb6HOM AncuunnuHbl B cTpykType OIMOI:

OucumnnuHa «OnNekTpu4ecTBO N MarHETU3M» OTHOCUTCS K agucumunnanHam 6a3oBon YacTu uukna
B1 ocHoBHOWM 0Bpa3oBaTenbLHOWM NporpaMmmbl NOAroTOBKM Bakanaspos no HanpasreHuto 14.03.02
«ApepHbie duamnka n TexHonormmy. [ns ocBOEHUss ANCUMNANHDBI « ONEKTPUYECTBO U MarHETU3M»
HeoOXoauUMbl 3HaHWA, YMeHua u KomneTeHumn B obbéme kypca B1.0.12.01 «MexaHuka,
rogoBoro kypca «MartemaTtuyeckmun aHanm3» B1.0.11.01 n kypca B1.0.11.03 «JInHenHasn
anrebpa» OCHOBHOM npod)eccnoHanbHOM oOpasoBaTenbHOWM MNporpaMmbl  MOArOTOBKMU
B6akanaBpoB No HanpaeneHuno 14.03.02 «AgepHble uamka n TEXHONOTUM..

B pesynbTaTe npoxoxaeHus OaHHOW AuCumMnivHbl oby4varowmmnca SOrmkeH npuobpectun
3HaHUsA, YMEHUs, HaBblku obuienpodeccnoHanbHblX U NPodeCcCMOoHanbHbIX KOMMETEHLNN,
HeobxoanmblIx Ans obecneyeHns Tpyaosbix oyHkunn A/01.5 «OcywecTeneHne nposeaeHus pabot
no o6paboTke 1 aHanNM3y Hay4YHO-TEXHUYECKON MHGOPMaLMM N pe3ynbTaToB UCCNeN0BaHMU» W
A/02.5 «OcywecTBneHme BbINOSIHEHUS 3KCNEPUMEHTOB W  O(OpPMIEHNa pesynbTaToB
nccnegosaHnn n paspaboTtok» npodeccmnoHansHoro craHgapta 40.011 «Cneumanuct no
Hay4YHO-UccnegoBaTenbCKUM U OMNbITHO-KOHCTPYKTOPCKUM pa3paboTkamy».

[aHHaa aucumnnuHa sIBNsieTCa npealwlecTsyrowen ansa obuwenpodeccnoHanbHbiX U
npodeccuoHanbHbIX AUCUMMNMANH, Takux Kak «BomnHbl u onTuka», «ATOMHasa usnkay,
«MonekynsapHas CNEKTPOCKONNAY, «dnekTpogMHamuKay, «KBaHTOBas MEeXaHuKa,
«TeopeTnyeckne OCHOBbI ANEKTPOTEXHUKMN». 3HAHWS, NONYYEHHbIE NPU OCBOEHUU OUCLMUMNINHDI
«ONEeKTPUYECTBO U MarHETU3M», HEOOXOANMbI NPU NPOXOXAEHUN NPON3BOACTBEHHLIX MPAKTUK U
BbIMNONHEHUN BakanaBpCKOW BbIMYCKHOM KBaNMMPUKaLMOHHON paboThbl No omsmke.

11. MnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMnMHe/Moaynio (3HaHUA, YMeHus,
HaBblK1), COOTHECEHHbIEe C MJIaHUPyeMbIMU pe3ynbTaTaMu OCBOEHUS obpa3oBaTenbHOMU
nporpaMmmbl (KOMNETEHLUAMU) U MHOUKATOPAMU UX AOCTUXKEHUS:

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4YeHus
KOMMeTeHLNN
OrlK- CnocobeH OlnK-1.1 3HaeT OCHOBHbIE CTyOeHT JOIKeH:
1 MCNonbL30BaTb NOHATUA N METOAbI | 3HATb METOAbl PEeLleHUs TUMOBbLIX (U3NYECKNX
©6a3oBble 3HaHus MaTeMaTU4eCcKoro | 3agay aHanusa 3NeKTpOMarHMTHbIX CUCTEM;
€CTECTBEHHOHAY4H aHanuaa, ymeTb  BblbMpaTb  onTMMaribHble  CMocobbl
bIX ANCLMNIVH B aHanuTu4eckom peleHns 3adad 3neKTpoAMHaMUKK, OLeHMBaTb
npodeccnoHaneHo reomeTpum, a[eKBaTHOCTb HANOEHHOIO pPeLIeHNs;
N 0EeATEenbHOCTH, nuHerHom anrebpsbl, | BNageTb MeToAamMu MOCTPOeHUs (PU3NYECKON
NPUMEHSITb TEOPUN PyHKUMN MOZENN UCCNEeYEMOro SIBNEHNS.
MeToabl KOMIM1EKCHOrO
MaTeMaTU4eCcKoro nepemMeHHoro,




aHanusa u Teopum
MOOENMPOBaHMs, BEPOSAITHOCTEN U
TEOpeTU4ECKOro un MaTeMaTu4ecKomn
3KCMepuMeHTasnbH CTaTUCTUKK
oro uccnegosanusa | OlK-1.2 3HaeT OCHOBHbIe CTyaeHT JOIKEH:
MOHATMSA N 3aKOHbI | 3HaTb OCHOBHbIE MOMOXEHWS ANEKTPOOUHAMUKN U
MEXaHVKWN XMOKOCTU | €€ pas3genoB, TakuMx Kak:  dnekTpocTaTuka,
M rasa, MarHMTocTaTuka, MOCTOSIHHbLIA  3NEKTPUYECKUN
TennoMaccoobmeHa; | TOK, Lenu NOCTOSIHHOrO ToKa, 3MeKTpoMarHuTHas
ypaBHeHUi MHOyKUuMS,  ypaBHeHusi  MakcBenna, uenu
HepaspbIBHOCTH, NnepeMeHHOro TOKa;
OBUXeEHUS, YMeTb: MPUMEHATb 3aKOHbI ANEKTPOANHAMUKM ANS
COXpaHeHus aHanuMsa $BMEHUA Npupodbl M TEXHUYECKUX
aHeprnm NMpoLEeccoB, CO30aBaTb 3fieMeHTapHble MOoAenu
NPUMEHUTENBHO K | MEKTPOMarHUTHbIX ~ CUCTEM U MPOBOAMWTb
NMOTOKaM; OCHOBHbIE | COOTBETCTBYHOLLME OLEHOYHbIE PACYEThI;
3aKOHbI BNageTb: MeTodamMyn MOCTPOEHUA  MPOCTbIX
TEXHU4YECKoWn MaTeMaTU4eCKUX MoAenen 3neKTpoMarHUTHbIX
TEPMOANHAMUKMN cucteMm, MeToAaMm  KavyeCTBEHHOro aHanusa
3NEKTPOMArHMTHbIX CUCTEM
OlK-1.3 3HaeT OCHOBHbIE CTyaeHT JOMnKeH:
MOHSTUSA N 3aKOHbI | 3HATb: OCHOBHbIE  MPUHLMMNbI  COBPEMEHHbIX
XUMUK, SKOSOTUN METOOOB  WCCMNEAOBaHUA  3NeKTPOMarHuUTHbIX
SABNEHUN, WX [OOCTOMHCTBA, HEeJoCcTaTkm wu
OrpaHnYyeHuns;
yMEeTb: OCYLLECTBMATbL  MOWUCK  Hay4yHOW
WH(OopMaLMK, OLEHMBATb €€ JOCTOBEPHOCTD;
BMageTb: TEXHOMOIMAMM  MOWCKA  Hay4YHOM
MHdOpMaLnK

12. O6bem gucumMnnuHbI B 3a4€THbIX eAuHMLax/vyac. (8 coomeemcecmeuu ¢ y4ebHbIM riraHoMm)
- 5/180
dopma NpomMeXyTOYHOM aTTecTaLuum 3Kk3aMeH

13. TpyAOEMKOCTbL MO Bugam y4ebHomn paboTbl

TpygoémkocTb
Bug yyebHor paboTbl Bcero o cemecTpam
3-un cemecTp
AyaNTOpPHbIE 3aHATUSA 102 102
nekyum 34 34
B TOM uYncne: npakTn4eckune 34 34
nabopaTopHble 34 34
CamocTosaTensHasi pabota 42 42
B TOM Ymcrie: KypcoBas pabota (NpoekT) - -
dopma NpomexyTo4HOMn aTTecTtaumm 36 36
(3k3ameH — 4ac.)
WToro: 180 180
13.1. CopgepxxaHue gUCUUNIIUHbI
Peanusauns
pasgena
Ne HanmeHoBaHue pasgena ONCUUMIUHBI
/n MCLMTITMHBI CopepxaHve pasgena AMCunnivHbl ¢ NOMOLLBIO
OHNanH-
Kypca, QYMK*
1. Nekuun
1.1 | OnekTpocTaTmka 1. BsaumopencTaue 3apsiioB B BakyyMe. Kypc obuien
2. Teopema Naycca. Hanps»kéHHOCTb 1 noTeHuman busmkm -
3NEeKTpMYEecKoro nons. OnekTpuyect
3. ToYeYHbIN SNEKTPUYECKNA OMNOSb. BO M
4. NpoBOAHMKIN B MOCTOSIHHOM 3M1EKTPUYECKOM Morsie. MarHeTu3m

OnekTpuyeckast EMKOCTb, KOHAEHCATOPbI.

5. ANaneKkTpukn B NOCTOSSHHOM 3f1EKTPUYECKOM Mosie.

6. QHeprusa B3anmMogencTBns 3apsaoB. QHEpPreTMyeckun
MeTo onpefeneHns cun B cucteme 3apsios.
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[MOCTOSHHLIN SNEKTPUYECKNI
TOK

7. N'INOTHOCTb TOKa, ypaBHEHNE HENPEPLIBHOCTM.
8. 3akoH Oma. lNepexoaHbie NpoLecchl B LIENU €
KoHaeHcaTopoM. 3akoH [xoynsa-fleHua.

9. Llenu nocTtosaHHOro ToKa, npasuna Kupxroda.
10. Mogenb [pyne anekTpoHOB B MeTanne.
OnekTpyyeckme paspsgbl B rasax.

13

MarHuToctaTtuka

11. MarHuTHoe none B Bakyyme. Cuna JlopeHua.
BsanmopencTBme TokoB, 3akoH brno-Caeapa.

12. VIHTerpanbHble TeOpEMbl MarHUTOCTaTUKM.

13. Cuna AmMnepa. OneMeHTapHbIN KOHTYP C TOKOB B
MarHUTHOM norne.

14. BelecTBO B MarHUTHOM none. HamarHM4eHHOCTb.
15. na-, napa- n beppomarHeTuKu.

16. NanbBaHOMarHNTHbIE ABMNEHNS.

14

OHeprusi aNeKTpoOMarHnToro
nons. Npeobpa3oBaHue nonemn

17. DHeprusa B3aMMmodencTems 3apsaoB. [MNoTHOCTb
3HEPIruM SNEKTPUYECKOrO U MarHMTHOTO Mons.

18. 3akoH npeobpasoBaHusi Nonen Npu nepexone
MeXay nHepumanbHbIMU CUCTEMaMN OTCYETA.

15

GHEKTDOMaFH NTHaA NMHOYyKUnA

19. DnekTpomarHuMTHas MHAyKUMs, npasuso JleHua.
20. Camo- 1 B3aMMOVNHAYKUUS.
21. DHeprus KOHTYPOB ¢ Tokamu. CBepxnpoBOAUMOCTb

1.6

YpaBHeHus Makceenna u
CneacTBust U3 HUX

22. Tok cmelleHns, cuctema ypaBHeHun Makcsenna.
23. MNnoTHOCTb NOTOKa 3Heprun. BekTop MNonHTUHra.
24. dnektpuyeckue konebaHus.

25. BblHyxXAeHHble anekTpuyeckme konebanHums.
PesoHaHc.

26. Llenn nepemeHHOro Toka.

27. 3akntouynTenbHasa nekyus.

2. MpakTnyeckue 3aHATUA

2.1

aﬂeKTpOCTaTl/I Ka

1. 3akoH KynoHa, npuHUun cynepnosnumu.

2. MpoBOAHUKM B NOCTOSIHHOM 3fIEKTPUYECKOM Mose.
MeToa nsobpaxeHun.

3. [IManeKTpuKN B NOCTOSIHHOM 3S1EKTPUYECKOM Mnore.
MonsipM3oBaHHOCTL U BEKTOP 3NEKTPUYECKON UHOYKLNN.
4. DnekTpuyeckast EMKOCTb, KOHAEHCATOPBbI.

Kypc obuien
DU3NKK -

AnekTpuyect
BO 1

MarHeTmsm

2.2

SHGpFI/Iﬂ AIeKTpun4eckKoro nons

5. Cunbl, AencTByOLWME Ha 3apsabl B 3MEKTPUYECKOM
nomne. SHeprusa KoHgeHcaTopa.

2.3

[MOCTOSIHHBIN 3NEKTPUYECKUI
TOK

6. MNnoTHOCTL TOKa, ypaBHEHNE HEMNPEPbIBHOCTY.

7. 3akoH Oma, anekTpuyeckoe ConpoTMBIEHME.

8. 3akoH [xoynsa-JleHua.

9. Llenn noctosinHoro Toka, 3[C. Npasuna Kupxroda.

2.4

MarHutoctatuka

10. PacyéT MarHuTHOM MHAYKLMN C MOMOLLbIO 3aKOHa
Bno-CaBapa.

11. Teopema 0 UMPKYNALMM BEKTOPA MarHUTHOMW
WHAYKLMU 1 MarHUTHOE Nnorie TOKOB.

12. MarHeTuku. Cunbl, AeWCTBYOLME B MarHATHOM
none.

2.5

aﬂeKTpOMaFHI/ITHaﬂ MHOYKUnA
N ypaBHeHUsA Makcsenna

13. OnekTpoMarHmuTHasa NHAYKUMS.
14. VIHOYKTUBHOCTb.

2.6

3neKTqueCKme KonebaHus

15. KonebaHus B KOHType C KOHOAEHCAaTOPOM M KaTyLUKON
WNHAYKTUBHOCTM.
16. 3atyxawLwme konebaHus B KOHTYpE.

2.7

[MepeMeHHbIN 3rekTpnYecKnin
TOK

17. BblHy>XAeHHbIE anekTpuyeckne konebaHwms,
pes3oHaHc.

18. Llenn nepeMeHHOro Toka, peakTmBHoe
conpoTusnexHve, KO3MPULNEHT MOLLHOCTMU.

3. llabopaTopHbie 3aHATUSA

3.1.

BBoaHoe 3aHATHE.

MpaBuna TexHukn 6e30MacHOCTM NpU  BbIMOSTHEHUU
nabopaTtopHbIX paboT NO ANEKTPUYECTBY N MarHeTU3mMy

Kypc obuien
QDI/ISI/IKI/I -

AnekTpuyect
BO U

MarHeTusm

3.2

JlabopaTopHas pabota 1

M3y4YeHne aneKTpoHHOro ocuunnorpadga

3.3.

JlabopaTopHasi paboTta 2

I/I3yt-|eH|/|e QJIEKTPOCTATUYECKOIo nond

3.4

JlabopaTopHasi paboTa 3

VMiccnegoBaHue npouecca 3apdaga n pa3paga
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KOHZeHcaTopa

3.5 | JlabopaTopHasi paboTa 4 OnpepeneHne ypenbHOro 3apsija 9nekTpoHa B
BaKkyymHomMauozae

3.6 | NNabopaTopHas pabota 5 OnpepeneHve  yaenbHOro  3apsifa  3nekTpoHa
METO4OM MarHeTpoHa

3.7 | NNabopaTopHas pabota 6 N3y4yeHne cerHeToaneKTPUKOB

3.8 | NNabopaTopHas pabota 7 Onpepenexuve TeMnepaTtypHou 3aBUCUMOCTU
COMpPOTUBNEHNSMETANOB

3.9 | NabopaTopHas paboTa 8 Onpepenexuve TemMnepaTtypHou 3aBUCUMOCTU
COMPOTUBNEHNSANONYNPOBOAHMKOB.

3.10 | NabopaTtopHaa paboTa 9 OnpepneneHve  ropusoHTanbHOWM  cOocCTaBndawlLen
MarHutHorononsa 3emnu npn nomMmown noCToAHHOIo
MarHuTa.

3.11 | labopaTtopHasa pabota 10. OnpegenexHne anekTpoanHaMMUYECKO NOCTOAHHOMN.

3.12 | JlabopaTopHasi paboTal1 OnpepeneHne  ropu3oHTanbHOW  COCTaBnsoLEen
MarHuTtHoro nonsi  3emnu npn nomMmown TaHreHc
rafibBaHOMeTpa.

3.13 | JlaBopaTopHas paboTal2 WccneposaHue neTnu rmctepesnca
deppomMarHeTMKOB.

3.14 | JlabopaTtopHas paboTtal3 [MonynpoBOAHWKOBbLIE BbINPAMUTENN

3.15 | JlaGopaTopHas paboTal4 M3yyeHne 3aKkOHOB NOCTOSAHHOIO TOKa

3.16 | JlaBopaTopHas paboTtals OnpepeneHune paboTbl BbIXO4a 3NIEKTPOHOB U3
MeTanna

13.2. Tembl (pasgenbl) AMCUMNIIMHBI U BUAbBI 3aHATUI

Buabl 3aHATUIN (KONTMYECTBO YacoB)
Ne HavmeHoBaHwue Tembl CamMocTosTenLnas
n/n | (pasgena) gucumnnuHbl | Jlekumu MpakTuyeckue | JlabopaTtopHble pa6oTa Bcero
1 | OnekTpocTtaTuka 10 10 6 10 36
> MMocTosiHHBIN ) 6 6 24 6 42
ANEKTPUYECKNI TOK
3 | MarHutoctaTtuka 6 6 4 10 26
OHeprus
4 | 3neKTpoMarHuToro rnons. 2 2 0 4 8
[MpeobpasoBaHue nonen
5 OnekTpoMarHuTHas 4 6 0 6 16
NHAYKLMS
6 YpaBHeHua Makceenna u 6 4 0 6 16
CNefCcTBUS U3 HUX
Utoro: 34 34 34 42 144

14. MeToan4yeckue ykasaHmsa Ans ooy4aroLWmxXca No OCBOEHUIO AUCLUMNIIUHDbI:
PaboTa c KoHcnekTaMu nekuun, YTeHne nutepaTypbl NO NpeaMeTy; peleHne 3agad no Kypcy;
BbINOSIHEHNE W od)opmrieHne nabopaTopHbIX paboT B TeyeHne cemecTpa; MnocTeneHHoe
OCBOEHMEe MaTeMaTU4eCcKux nakeToB (Hanpumep, Maxima v ap.).

CamocToaTenbHas paboTa CTyOeHTOB B TeYeHWe ceMecTpa BKNYaeT cnegyowuime
dopMbl paboTbl U BUObLI KOHTPOSS:

e NOArOTOBKA K NPAKTUYECKNM 3aHATUAM;

npu NOAroToBKe K MPaKTUYECKUM 3aHATUAM Heobxoammo npopabotaTb TeopeTudeckune
BOMPOCHI 3aHATUSA C WCMONb30BaHMEM MaTepuana nekuun u pekoMeHOyemon nutepaTypbl,
nogpobHo pasobpaTtb NpuMepbl pelleHnst 3adad, aHHbIX Ha NeKUnsaX, BbINOMHUTE AOMalLHWe
3aaHns No JaHHOW TEME;

e [OArOoTOBKA K KOMNMOKBUYMY MO JIEKLUMOHHOMY KYPCY;

npu nNOAroTOBKE K KOMMIOKBUYMY MO JEKUMOHHOMY Kypcy Heobxoaumo npopaboTaTb
TeopeTnyeckne BOMPOCbI [AAHHOTO MOAYyNA C WCMNOSfb30BaHMEM Martepuana nekunmn wu
pekoMeHOyeEMON nuTepaTtypbl, MNOAPOBHO W3yYUTb MpUMEPbl, pas3obpaHHble Ha nekuusx,
BbIMOMHUTL JOMAaLLHWE 3aJaHus No AaHHOMY MOAYIIHO;

lMokaszaTtenem ycnewHon Tekywen paboTbl
BbIMOSMIHEHWE  3aJaHUM  Ha  MPaKTUYECKUX  3aHATUAX.
CaMOCTOATENBHON paboThbl CTYAEHTOB MO KYPCY BKIIOYaAET:

e KOHCMEKT NeKuun;

CTydeHTa 4BnsieTcs exeHedenbHoe
MeTogndeckoe obecnevyeHue



OCHOBHYIO nutepartypy,
OONOJTHUTENDbHYIO NUTEpaTypy;

y4yebHo-meTOaMYECKOE obecneyeHme ANt CaMoCTOATENbHON paboThl.

15. lNepeyeHb OCHOBHOW W AONOSIHUTENLHOMW nNUTepaTypbl, PeCypcoB MWHTEpPHeT,
Heob6XoaUMbIX AN OCBOEHUSI AUCLUNNUNHDI

a) OCHOBHas nutepaTypa:

Ne n/n McToYHUK

CuByxuH, Omutpun BacunbeBud. O6wmn kypc dusmkm : [yyebHoe nocobue ana ctyg. wus.

1 cneumanbHocTen By3oB] : [B 5 T1.] / O.B. CuByxuH .— Mockea : OPUSMATIIUT, 2014-.T. 3:
Onektpuyectso .— M3ga. 6-e, ctep. — 2015 .— 654 c. : un. — YKas.: ¢.646-654 .— ISBN 978-5-9221-
1643-5.
Casenbes, Vropb Bnagmmuposud. Kypc oben dousmkm : [yaebHoe nocobue ansa crtya. By3oB, obyu.
no TexXH. HanpaeneHnsam u cneunansHocTam] : [B 4 T.] / .B. Casenbes ; noa obw. peq. B.W.

2 CaBenbeBa .— Mocksa : KHOPYC, 2012- .— ISBN 978-5-406-02586-4. T. 2: OneKkTpn4ecTso 1

mMarHeTnam. BonHel. Ontuka .— 2-e nsg., ctep. — 2012 .— 570 c. : un. — Npeam. ykas: ¢.565-570 .—
ISBN 978-5-406-02589-5.

6) gononHuTeNbHasa nuTepartypa:

Ne n/n MIcTOYHUK

1 KanawHukoe C.I. AnekTpnyecTBo : [y4ebHoe nocobue ans ctya dums. cneumansHocTen By3os] / C. T
KanawHukoB .— U3g. 6-e, ctep. — M. : dusmatnur, 2008 .— 624 c.

5 Casenbes U.B. Kypc obweli chusuku: y4yeb. nocobue A5 cmyd.emysoe / N.B.Casernbes - M. :
Qusmamnum, 1998. - KH. 2: Qnekmpu4ecmeo u mazHemu3m. - 336 c.

3 Mameeeg A.H. Qnekmpudecmeo u masHemu3sm: y4eb. nocobue dnsi cmydeHmos 8y308 /
A.H.Mameees. — CI16. : JlaHb, 2010. — 459 c.

4 Upodoe U.E. SnekmpomazHemu3m. OCHOBHbIE 3aKOHbI: y4eb. nocobue 0ns cmyod. us.
crieyuansHocmel 8y3o8 / N.E.Vpodos. — M. : BUHOM Jlabopamopus 3HaHud, 2012. — 319 c.

5 C6opHuk 3agay no obwemy kypcy dumsukm / nog pea. N.A.Akosnesa. — M. : ®dusmarnut, 2006. — KH.
Ill. OnekTpnyecTBo 1 MarHeTnam. — 232 c.

6 BonbkeHwTenH B.C. C6opHuk 3agady no obuwemy Kypcy ¢usmku: ana cTyd. TexH. By3oB /
B.C.BonbkeHwTenH. — CI16. : Jlaub, 1999. — 327 c.
3agayv No anNekTpnyecTBy U MarHETU3MYy : Ans cTyd. 2 kypca A/o n B/o ums. hakynbTeta / BopoHex.

7 roc. yH-T, Kadp. o6w. dusukm; Coct.: H. M. AnenHukos, A. H. AneliHmkoB .— BopoHex, 2001 — 4.1 u

Y.2. —40c.

B) MH(OPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTernbHble pecypchl (ounumanbHble pecypcbl

WHTEPHET)
Ne n/n Pecypc
1 www.lib.vsu.ru — 3HB BI'Y

2

www.edu.vsu.ru — obpasoBaTenbHbI noptan By

16. lMepe4yeHb y4yeOHO-MeTOAMYECKOrOo obecnevyeHus Ansi CaMOCTOATeNIbHOW PaboThbi
(y4eb6HO-Memoduyeckue pekomeHOayuu, nocobusi, 3a0a4yHuUku, Memoou4yecKue yKa3aHusl
Mo 8bINOJIHeHUI NpPakmMu4eckux (KOHMPOJIbHbIX), Kypcoebix pabom u dp.)

Ne n/n

McToYHMK

1

Mpopoe U.E. 3agaum no obuwen dumsuke / N.E. pogos. — M.: JllabopaTtopus 6a3oBbix 3HaHun. 2009 r.
432 c.

2

C6opHuk 3agay no obwemy kypcy dpumsuku / nog pea. N.A.Akoenesa. — M. : dusmarnut, 2006. — KH. III.
OneKkTprMyecTBO 1 MarHeTuam. — 232 c.

3agayn no aneKkTpu4ecTBy U MarHeTM3my : Ans ctyq. 2 kypca g/o n B/o us. cakynbteta / BopoHex.
roc. yH-T, Kacp. obw. dwmsumkm; Coct.: H. M. AnenHukoB, A. H. AnenHnkos .— BopoHex, 2001 —Y.1 n
Y.2.-40c.

JlabopaTopHbI NPaKTUKYM MO 3NEKTPUYECTBY M MarHeTU3My : npaktudeckoe nocobue : 010400,
013800, 014100 / BopoHex. roc. yH-T, Kad. obwien doumsmkn, dns. dak.; coct. H.M. AneriHumkos, A.H.
AnenHukoB .— BopoHex, 2004 — 43 c.

06wt hU3MYECKUA MPAKTUKYM AN CTYAEHTOB eCTECTBEHHbIX dhakyrnbTeToB / Mock. roc. yH-T um. M.
B. JlTomoHocoBa, ®u3. dak., Kad. obw. pmaukm gnsa ectects. pak. — M. : M3g-Bo Mock. yH-Ta, 1986.
Bbin.6: 3yyeHune anekTpu4eckmx n MarHuTHbIx nonewn / coct. I'. E. NycTtoBanos .— 1986 .— 78, [2] c. :
un.

Punanyecknii NpakTkyM. DNeKTpUYECTBO 1 ONTHKA : y4ebHoe nocobue ans yH-ToB / nog pea. B.U.
WMeepoHoBown; cocT.: A.l'. bensaHkuHbiM, I.I1. MoTynesuy, E.C. YeTBepukoson, N.A. AkoBnesbiM .— 2-e
n3g., nepepab. — M. : Hayka : ®uamatnuT, 1968 .— 815 c. : un., Tabn.
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17. OOpa3oBaTesfibHble TEXHONOrMu, MUCNOMb3yeMble Npu peanusauum y4ebHOMU
ANCLUMNSINHBbI, BKIOYas AUCTaHUMOHHble obpa3oBaTenbHble TexHonoruu (OOT,
3neKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

Ana peanusaumm y4yeBGHOM AUCUMNAMHBI  UCMOMb3YHTCA crneaywwmne MHEGPOPMaLUMOHHBbIE
TEXHOMOMMU: 3reMeHTbl NporpammMmpoBaHnsa (ans obpaboTkn pesynbTaToB SKCMNEPUMEHTOB B
nabopaTtopHbix paboTax), paboTa C 3NEKTPOHHbIMU pecypcaMu Ha nopTanax www.edu.vsu.ru
(nekumn Ha obpasoBaTtenbHbIX NraTopMax, BblKNaAblBaHNE SNEKTPOHHbIX BapuaHTOB
3a[jla4HUNKOB, Y4ebBHbIX NOCOOMI Ha NUYHbIX CTpaHuuax npenogasatenen B obpasoBaTenlbHOM
noptane), www.lib.vsu.ru (pabota c 9nekTpoHHOW 6a3on AaHHbIX 6ubnuotekn BIY);
ncnonb3oBaHMe B NOArOTOBKE MaTepuanoB Nekuun n B paboTe CO CTyaeHTamu pasnnyHbIX
NporpaMMHbIX MaTeMaTU4eckmx NPOAYKTOB, Taknx kak Maxima u ap.

18. MaTepnanbHoO-TeXHUYECKOEe obecneyeHme AUCLUNIINHDI:

JlekumoHHasa ayguTopus, ocka MenoBas unu mapkepHas 1 wT., CTonbl, CTyfbs B HEO6X0aMMOM
Konu4yecTse.

NNabopaTtopHble paboTbl NO MONekynspHon ¢usmke npoBogAaTca B nabopaTtopum kadeapbl
obwen usnkn Ne103 (r. BopoHex, YHuBepcutTeTckas nnowagb, A.1). JlabopaTopHble
NpoBOASATCSA B rpynne no nogrpynnam ao 15 yenosek. JlabopaTopusa ocHaleHa Heo6Xxo0aANMbIM
Konn4ecTBOM pabounx MecT (28 cTonoBs, U3 HUX CTON ANg npenogasartens, cTon Ana nabopaHra,
4 ctona 6e3 obopyaoBaHus, 22 ctona ¢ obopygoBaHMeM AN BbINOSTHEHUS fTabopaTopHbIX paboT
Nno Kypcam «ONeKTpMYecTBO W MarHeTuam», 45 CTynbeB), KOMNbOTEPOM Ansi 06paboTkm
pe3ynbTaToB BbIYMCINEHNA, KOMMNEKTaMM AN BbINOSTHEHNSA NabopaTopHbIX paboT:

- nabopaTtopHoe obopyaoBaHua AN BbINONHEHUs paboT No onpeaeneHunio yaenbHoro 3apsiga
9MeKTpOHa B BaKyyMHOM Auoge W MEeTOAOM MarHeTpoHa, MO M3YYEeHWUIO JNEKTPOHHOro
ocumnnorpacda, nNo U3y4eHUIo SNEKTPOCTaTUYECKOro Nof4d, N0 NCCNeaoBaHuIo npoLecca 3apsaa
N paspsga KoHgeHcaTopa, Nno U3y4YeHuo CerHeTOANEKTPUKOB, NO ONPeaEeNeHNIo TeMnepaTypHOM
3aBUCMMOCTWN COMPOTUBMNEHNA METansnoB, MO ONpeAeneHnto ropu3oHTanibHOM COCTaBIISOLLEN
MarHMTHOro nonga 3emMnu pasfnuyHbIMKM MeTOoAamu, MO UCCNeaoBaHMK MeTnu rucrtepesunca
doeppoMarHeTMKOB, MO OMpefeneHnto dNeKTPOOUHAMUYECKON MOCTOSAHHOW, MO  WU3YYEHWUHO
3aKOHOB MEPEMEHHOro ToKa, MO WCCMeAOBaHUIO MNOSTYNPOBOAHUKOBLIX BbINPSMUTENEN W
onpeaenenuto paboTbl Beixoga; ocuunnorpad C1-178.1 (4 wT.); 3NEKTPOHHLIN CEKYHOOMEP;

- nabopaTopHbIN CTEHA «ONEKTpUYEecKne U3MepeHns n OCHOBbI MeTponornny», mogens JAJ1b-
110.004.04 (3 wrt.);

- ocumnnorpadsbl ungposbie ADS-2031 (5 wr.);

- yndpposon cHétumk U8533341-230 (4 wr.);

- Komnbtotep HP ProDesk 400 G5 DM ¢ moHuTopom XKK 22" BenQ BL2283 1 konoHkamu (1 wT.).
Ayountopusa ona camocTodaTenbHon paboTbl CcTyaeHToB kKadenpbl obwen dusmkm Ne134 (r.
BopoHex, YHuBepcuteTtckasa nnowaap, 4.1). Komnbtotepol DELL — 4 wr., MNMogkntoyeHne kK cetn
MHTepHeT n c obecnevyeHnem [OCTyna K SMNEKTPOHHOM WMH(OPMaLMOHHO-06pa3oBaTenbHOM
cpeae BI'Y; Microsoft Windows 7, gorosop 3010-15/207-19 ot 30.04.2019.

19. OueHo4HbIe cpeacTBa AN NPOBeAEeHUA TEKYLen U NPOMEXYTOYHOM aTTecTauum
lMopsiaoK OLEHKM OCBOEHusi obyvatowmmucs y4yebHOro Mmartepuana onpeaenseTtcs
coAaepXXaHnem crneayroLmnx pasnenos AUCUUNINHBIL

HavnmeHoBaHue WHamnkaTtop(bl)
Ne KomneTeH
/n pasgena QUCUUNIvHbI wsi(i) BOCTMKEHNS OueHouyHble cpeacTBa
(mogyns) H KOMMNEeTEeHUMMN
Or1K-1.4,0r1K-

MpakTnyeckoe 3aHaTme 1-5.

OrK-1, 1.5, OlK-
1 OnekTpocTaTtuka 1.6,0MK- KoHTponbHas paQOTa 1.
2.1.0MK-2.2 OtyeT no nabopaTtopHon paboTe 1-6.
OTK-1.4,0T1K- MpakTuyeckoe 3aHsTHE 6-9
2 MocTOAHHIA OnK-1, 1.5, OTK- OTy4eT no nabopaTopHo pa6c;Te
3ANEKTPUYECKUIN TOK 1.6,0Tl1K-

2.1,0lK-2.2 7,8,14,15.
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No HanmeHoBaHue K WHankaTop(bl)
o oMneTeH

a/n pasgena QUCUUNIvHbI LMA() BOCTMKEHNS OueHouyHble cpeacTBa
(mogyns) KOMMNEeTEeHUMMN
Or1K-1.4,0r1K-

OrMK-1, 1.5, OMK- MpakTnyeckoe 3aHaTue 10-11.
3 MarnuTtocTaTunka 1.6,0MK- KoHTponbHas pav60Ta 2.
2.1.0MK-2.2 OTtyeT no nabopatopHon pabote 9, 12.

OHeprusi Or1K-1.4,0rl1K-

4 | @neKTpomarHuToro OrK-1, 1.5, OlK- MpakTuyeckoe 3aHsaTre 12.
nons. NpeobpasoBaHue 1.6,0Tl1K- OtyeTt no nabopaTopHon padote 15.
nonew 2.1,0MMK-2.2

OrK-1.4,0MK-

5 OnekTpomarHuTHas OrlK-1, 1.5, OlK- MpakTnyeckoe 3aHsaTue 13-14.

NHAOYKUUSA 1.6,0Tl1K- OtyeTt no nabopaTopHon padote 10.
2.1,0MK-2.2
Or1K-1.4,0r1K-
6 YpaBHeHus Makceenna OrK-1, 1.5, OlK- MpakTnyeckoe 3aHaTHe 15-17
W CNeACTBUS U3 HUX 1.6,0r1K- OtyeT no nabopatopHown paboTte 10,13.
2.1,0MK-2.2
[NepeyeHb BONPOCOB
IMpomexyTovHast hopma KOHTPOSIS — 3K3aMeH Komnnekt KUM

20. TunoBble OLEHO4YHbIe cpeAcTBa M MeToAMYEeCKMe MaTepuanbl, onpegensiowme
npoueaypbl OueHUBaHUSA

20.1. TeKywWwMn KOHTPOISb yCneBaeMocTu

KoHTponb ycneBaemMoCT N0 ANCUMMNIIMHE OCYLLIECTBISIETCA C NOMOLLBIO CNeayoLWnX OLEHOYHbIX
cpeacTs:

KoHTponbHbIe paboThl:
Tema: OnektpocTtaTuka. [ToCTOSAHHbLIV 3NEKTPUYECKUN TOK.

BapwuaHT 1.

3aganue 1. Hantu cuny F anekTpoctaTtnyeckoro oTTankmBaHma Mexay S4poM atoMa HaTpus m
BombapanpyoLmm ero NPOTOHOM, CHUTasA, YTO MPOTOH NOAOLIEN K SAPY aToMa HaTpus Ha
pacctosHue M. 3apsg Hatpus B 11 pa3 6onblue 3apsifa NpoToHa (3apsia NPOTOHA paBeH Mo
MOAYIO 3apsaay 3NeKTpoHa). BnuaHmem anekTpoHHON 060Mo4vkM atoma HaTpus npeHebpeyb.
3aganue 2. MbinbHbIM Ny3blipb € 3apagom g = 222 nKn HaxoguTca B paBHOBECUU B Nosie
MIOCKOrO FOPM30HTarNbHO PacnoSIOKEHHOro KoHAeHcaTopa. HanTtu pasHocTb noteHumanos U
Mexay nnacTuHamm KoHgeHcaTopa, ecnvm macca ny3bips m = 0,01 r 1 paccTtosiHne mexay
nnactuHamm d = 5 cwm.

3aganue 3. ToHkoe nonykonbuo pagmyca R = 20 cm 3apskeHO paBHoMmepHo 3apsigom q = 0,70
HKn. Hantn mogynb Hanps»XKeHHOCTU 9NEKTPUYECKOro NOMs B LEHTPE KPMBU3HbI 3TOMO

ds = 0, Sbua.

3agaHuve 4. Mexay nnactMHaMuy NoCKOro KoHAeHcaTopa NoMeLLeHo ABa Criost AManeKTpuka —
cnogaHas nnacTuHka () TonwmHorn MM 1 napadvH () TonwmHon MM, Onpepenvre
HaNPsPKEHHOCTb 3NIEKTPOCTATMYECKUX NOJSIEN B CIIOSAX ANIANEKTPUKA U INEKTPUYECKYIO
WMHOYKUMIO, eCN pa3HOCTb NOTeHUManoB mMexay nnactmHamm koHgeHcatopa U = 500 B.

BapwuaHT 2.

3agaHve 1. Hantu cuny F anekTpocTatuyeckoro oTTanknBaHus Mexay sgpoM atoma HaTtpuys mn
bombapanpylowmMm ero nNpoTOHOM, CyYMTas, YTO NPOTOH MNodowesNl K S4py atoMa HaTpus Ha
pacctosiHne r = 6 - 107 m. 3apsg HaTpus B 11 pa3 Gonblue 3apsiaa NpoToHa (3apsig NpoToHa
paBeH MO MOAynto 3apsgy 9NekTpoHa). BnusHuem anekTpoHHOMW 00O0MovYkM aTtoma HaTpus
npeHebpeyb.

3agaHue 2. MbinbHbIM Ny3bIpb € 3apagom g = 222 nKn HaxoguTcsa B paBHOBECUU B MOSE MI0CKOro
rOPU3OHTarbHO pPaCMnOSIOXKEHHOro KoHAeHcaTopa. HanTtu pasHocTb noTeHuuanos U mexay
nnacTMHamu KoHAeHcaTopa, ecnm macca ny3bips m = 0, 01 r n paccTtosHme mexay nnactTuHamm
d=5cm.



3agaHue 3. ToHkoe nonykonbuo pagnyca R = 20 cM 3apsikeHO paBHOMEPHO 3apsaoM

g = 0, 70 HKn. Hantn moaynb HanpsXXeHHOCTWN SNEKTPUYECKOro Nong B LLEHTPE KPUBU3HbLI 3TOMO
nonykosnbsua.

3agaHuve 4. Mexgy nnacTuHaMy NMocKoro KoHgeHcaTopa noMeLLeHo [Ba Cnos AuanekTpuka —
cnogaHas nnacTuHka (€1 = 7) TonwmHon di = 1 MM 1 napaduH (e2 = 2) TonwmHon d2 = 0, 5 mm.
Onpepenute HanpsbKeHHOCTb  3NIEKTPOCTAaTUYECKMX MOferM B CNosiX  OU3NeKTpuka W
ANEKTPUYECKYIO MHOYKLUMIO, eCrnN pa3HOCTb MOTEHLManoB Mexay nnactTuHamm koHgeHcatopa U
= 500 B.

Tema: MardHutHoe norne.

BapuaHrT 1.

3agaHue 1. Mo kpyroBomy BUTKY pagmyca R = 100 MM 13 TOHKOro npoBoa LMpKynmpyeT Tok | =
1, 00 A. HanTn MarHnTHyI0 MHOYKLUMIO: @) B LLlEeHTpe BUTKA; 6) Ha OCcM BUTKa B TOYKE, OTCTOSLLEN
oT ero ueHtpa Ha x = 100 mm.

3agaHnuve 2. OnpenenuTb NHOYKLUMIO MarHUTHOIO NONS B TOYKE , €CIY MPOBOAHUK C TOKOM |
nMeeT BUA, NokasaHHbIN Ha Puc. 1a. Paguyc nsorHyton 4yacTtu npoBogHuKa paBeH R,
NPAMOSIMHENHbIE YY4aCTKM MPOBOAHMKA NpeanosiaratnTcs 04eHb ASTMHHLIMN.

3agaHue 3. KBagpaTHas NpoBOfIOYHasi paMmka Co CTOPOHOM a U NpsiMOn NPOBOAHUK C
NOCTOSIHHLIM TOKOM | iexaT B 0gHO nnockocth (cMm. Puc. 1b). MHOYKTMBHOCTL 1 conpoTuBreHne
pamku paBHbl L 1 R. Pamky nosepHynu Ha 180 rpagycos Bokpyr ocn OO’, OTCTOSALEN OT
NPOBOAHMKA C TOKOM Ha paccTosiHue b. HanTu konnu4ecTBo anekTpuyecTsa, NnpoTekLliee B
pamke.

(4t I ().-’
|

(a) (b)

Puc 1.

BapwuaHrT 2.
3agaHuve 1. Tok | =5, 0 A Te4E€T N0 TOHKOMY MPOBOAHUKY, M3OFHYTOMY, KaK Noka3aHO Ha pwc.

Pagunyc n3orHyTon 4actu npoBogHuka R = 120 mm, yron 2¢ = 90°. HanT MHOYKLUMIO MarHUTHOro
nosisi B TOYKeE .
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3agaHue 2. OnpeaennTb MHOYKLUIO MAarHUTHOTO MOJS B TOYKE , €CNW NPOBOAHUK C TOKOM | umeeT
BMA, MOKasaHHbIN Ha puc. Pagunyc n3orHyTon 4actu NpoBOAHWKA paBeH R, npsiMONUHeNnHble
y4yacTK/ NPOBOAHMKA NpeanonaranTcs 04eHb ANMHHBIMMA.

P

3aganue 3. lNo [1-o6pa3HOMYy NMPOBOOHWUKY, PACMOSIOXKEHHOMY B FOPWU3OHTAIbHOW MIIOCKOCTU,
MOXeT CKONb3uTb 6e3 TpeHusi nepemblivka (puc.). MNMocnegHss umeeT anvHy |, maccy m u
conpoTtuBnenne R. Bcsa cuctema HaxoguTcs B OQHOPOAHOM MarHMTHOM Mofie C MHAYKUMEWN
HanpaBneHHOM BepTuKanbHO. B MoMeHT t = 0 Ha NnepeMblYKy Ha4yanu AeiCcTBOBaTb NMOCTOSIHHOM



ropusoHTanbHOW cunon F , u nepemMblyka Havana nepemeLLaTbca noctTynaTensHo Bnpaso. Hantu
3aBUCMMOCTb OT BPEMEHU t CKOPOCTUN NEPEMbBIHKN.
MHOYKTMBHOCTL KOHTYpa 1 conpoTtuereHune M-obpasHoro npoBoaHMKa NpeHebpexxmmo Mmansbl.

-

@8 R F
5J
KonnokBuymsl

Konnokeuym 1. OnektpoctaTtuka. [NoCTOsIHHbIN 3NeKTpU4eckum Tok. NocToaHHOE MarHuTHoe
nosie. ONekTpoMarHMTHas MHAYKUUA

Cnuncok BonpocoB
HanpshkeHHOCTb anekTpudeckoro nons. MpuHumMn cynepnosnuum
3akoH KynoHa. Nonesas TpakToBka 3akoHa KynoHa
MNone aunons
PaboTta cun anektpuyeckoro nons. NoTeHumanbHbIA XapakTep 3NeKTpUYECKoro noss
CBs3b Mexay NoTeHUManomM 1 HanpsXKeHHOCTLIO ANIEKTPUYECKOro nons
Teopema Octporpagckoro — Maycca. Ee npumeHeHne
PaboTa cun anekTpuyeckoro nons
MocTosiHHbIM TOK. AnddepeHumnansHas gopma 3akoHoB Oma u [xoyns — JleHua
. Ctpoenune 3C. 3akoH Oma ons nonHom uenu
10. 3akoH B3aMmopgencTBus TOKOB. oneBas TpakToBKka B3aMMoOLENCTBUSA
11. 3akoH buo — Casapa — Jlannaca, ero npymeHeHne
12. Cwunbl, gencrsytowme Ha Tokm B nonax. Cuna JlopeHua. O600LeHHOe ypaBHEHNE
OBWXEHUS B NONSAX

©CoNoOrWNE

Kputepum oLeHKM:

OueHka «OTNNYHOY: AaHbl NOMHbIE, pa3BEPHYTblE OTBETLI HA YEeTbIpe BoMnpoca
konsnoksuyma. OTBeTbl JOMKHbI OTNIMYATLCS JIOMMYECKOW NOCreaoBaTeNbHOCThIO,
YETKOCTbLIO, YMEHMEM AenaTb BbiBoAbl. OTBET CTPYKTypMpoBaH. [lonyckatoTca
He3Ha4ynTenNbHble HEQOYETLI CO CTOPOHLI 0ByYaloLLerocs, ncnpaeBfieHHbIE UM B rnpoLecce
oTBeTa.

OueHka «xXopoLlo»: AaH MOSHbIA apryMeHTUPOBaHHbLIA OTBET Ha TpW Bornpoca
KONSIOKBMYMa, NpU OTBETE HA OA4MNH BOMPOC MMEKTCS CYLLECTBEHHbIE HELOYETLI. BO3MOXHbI
HEeKoTopble ynyLleHnsa B OTBETaX, O4HaAKo B LEefIoM codepXaHue Bornpoca packpbITO MOSIHO.
OueHka «yooBneTBOPUTENBHOY»: AaHbl HEMOSHbIE OTBETHLI HA BOMNPOCHI KOSIOKBMYyMa,
nnbo faH OTBET NULLb Ha ABa Bonpoca U3 YyeTblpéx. Cnabo apryMeHTUpPOBaHHbIN OTBET,
CBUAETENLCTBYOWMA 00 3NeMEeHTapHbIX 3HAHUAX MO AUCLUUMNIINHE.

OueHka «HeyagoBneTBOpPUTENBbHO»: OTMEYEHO HE3HAHNE N HEMOHUMAaHWE NOCTaBMNEHHbIX
BOMpPOCOB, criabble OTBETbI HA BOMPOCHI U3 NpeaocTaBneHHbix oby4vatrwemyca. OTcyTcTBue
aprymeHTaumun npu oTeBeTe.




NabopaTopHble paboTbl
MepeyeHb nabopaTopHbIX paboT

(12 nabopaTtopHbIX paboT)

NabopaTtopHas paboTta 1. 3yyeHne anekTpoHHOro ocuunnorpada.

JTabopaTopHas paboTta 2. 3yyeHne anekTpocTaTn4ecKoro noss.

INabopaTtopHas paboTta 3. MiccnegosaHme npoueccoB 3apsaa 1 paspsaga KoHgeHcaTopa.
JTabopaTopHas paboTa 4. OnpeaeneHune yaenbHOro 3apsiia anekTpoHa B BaKkyyMHOM MOAeE.
INabopatopHas pabota 5. OnpegeneHne yaeneHoro 3apsia anekTpoHa MeTO40M MarHeTpoHa.
JTabopaTopHas paboTta 6. M3yyeHne cerHeToanekTpuKoB.

INabopatopHas pabota 7. OnpeneneHne TemnepaTtypHoOn 3aBUCUMOCTUN CONPOTUBNEHNSA
MeTansos.

INabopatopHas pabota 8. OnpeneneHne TemnepaTtypHoOn 3aBUCUMOCTU CONPOTUBNEHNSA
noslyrnpoBOAHMKOB.

JNTabopaTopHas pabota 9. OnpegeneHne ropm3oHTanbHOM COCTaBNAKOLLEN MAarHUTHOMO Nosns
3emMnu Nnpu NOMOLLM NOCTOAHHOIO MarHuTa.

JTabopaTopHas pabota 10. OnpegeneHne anekTpoanHaMNYeCKON MOCTOSAHHOMN.
JTabopaTopHas pabota 11. OnpeaeneHne ropnsoHTanbHON COCTaBNAKOLWEN MAarHUTHOMO NONS
3eMnu Nnpu NOMOLLM TaHrFeHC ranbBaHOMETpPaA .

JTabopaTopHas paboTta 12. MiccnegosaHme netnm ructepesnca geppomMarHeTUKOB.
JTabopaTopHas paboTta 13. [NonynpoBogHUKOBbLIE BbINPSAMUTESN.

JTabopaTopHas pabota 14. N3yyeHne 3aKkOHOB NOCTOSAHHOIO TOKa.

JlabopatopHas pabota 15. OnpegeneHne paboTbl BbIXO4a 3fIEKTPOHA U3 MeTanna.

KomnnekT BonpocoB K pabotam nabopaTtopHOro npakTtmkyma.

JlaBopatopHas pabota Ne 1. NayyeHne anekTpoHHOro ocuunnorpada.

HasHauyeHune ocumnnorpada.

OcHoBHble YacTun ocuunnorpada, nx HasHadeHume.

YCTPOMNCTBO 3NEKTPOHHOMYYEBON TPYOKM, YYBCTBUTENBHOCTL TPYOKN.

Kak nponsBogutcsa hokycupoBka nyya?

Kak perynupyetcs ApkoCTb n3obpakeHus Ha akpaHe?

UTOo Takoe CUHXPOHU3aLUus, NoYemMy OHa Heobxogmma?

leHepaTop pa3BépTkn. Ero HaszHavyeHne. O6bACHUTb HEOBXOAMMOCTb NMITOOBPasHon
dOpMbI HANpPsXKEHUSA pas3BEPTKN.

CnoxeHne AByx B3aMMHO NepneHanKkynsapHbix konebaHnm. durypol Jinccaxy.

YMeTb NOCTPOUTb N3obpaxkeHne curHasna Ha aKkpaHe rno 3agaHHbiM NpenogasaTenem
curHanam Ha "X” n "Y” nnactuHax.

10. OnpegeneHne 4acToTbl cUrHana metogom Jinccaxy.

11. OnpegeneHne 4acToTbl CUrHana MeToAoM KpYroBOn pasBepPTKMU.

12. OnpepgeneHune casura gas mexay TokoMm 1 HanpsbkeHnem B RC — enouke.

NoghrwdE

©

JlaBopatopHas pabota Ne 2. IayyeHne anekTpocTaTM4ecKoro nosns.

1. ToHATMe 06 aneKkTpocTaTU4YECKOM norse, ero CBOMCTBAx.

2. HanpspbkeHHOCTb 1 noTeHuunar, CBs3b Mexay HUMM.

3. CunoBble fIMHUM NOSIS N 9KBUNOTEHLNANbHbIE MOBEPXHOCTU, NX B3aUMHOE
pacnosioxeHue.

4. OOBbACHUTB, NO4YeMY B paboTe namepseTcs pacnpenerneHme noTeHunanos, a He ¢
HanNpPs>XeHHOCTLHO.

5. CBOMCTBO NOTEHUMANbHOCTU 3fieKTpocTaTMyeckux nonen. Paborta cun
AneKTpocTaTM4eCcKoro nons.

6. Kak no akcnepumeHTanbHO Nofly4YeHHOW KapTUHE NOoMSA BblYUCNUTL 3HAYEHWE
Hanps>XeHHOCTN B JaHHOW TO4YKe nons?

JNNaGopartopHas pabota Ne 3. MiccnegoBaHue npoLeccoB 3apsaa 1 paspsana KoHaeHcaTopa.




ONeKTpoeMKOCTb, ee 3aBMCUMOCTb OT CBOMCTB Cpeabl.

EmkocTb yeamnHeHHOro npoBogHMKa, Nnockoro KoHaeHcatopa. EguHnubl emkoctu B
cuctemax CU, CIC.

Kakue TokM MOXHO cuuTaTb KBasncTaumMoHapHbIMN?

[MoHATME O ToKax cMeLLleHUs.

CBs3b MeXxay TOKOM U HarnpsXeHMeM Ha KOHOeHcaTope

KakoBa uenb npeobpasoBaHuns kKoopauHaTt B nosiyriorapudgmMmyeckmne npm nocTpoeHnm
3aBMCMMOCTEWN HaNpsXXeHns 3apsaga n paspsaga oT BpeMeHn?

N =

o0k w

JlabopaTtopHag pabota Ne 4. OnpeaeneHue yaenbHOro 3apsiga anekTpoHa B BaKkyyMHOM
anoge.

1. YTo0 Takoe paboTa Bbixo4a INIEKTPOHOB U3 MeTanna?

2. [MpWvYnHBI OTKITOHEHNS TEPMO3MNEKTPOHHOIO TOoKa OT 3akoHa Oma.

3. YpaBHeHue borycnasckoro-JleHrmiopa (BblBOA).

7. OnpepeneHuve yaenbHOro 3apsja anekTpoHa nu3 3akoHa TePMO3NEKTPOHHOM 3MUCCUM

JlabopatopHas pabota Ne 5. OnpegeneHne yoensHOro 3apsiga anekTrpoHa MeToaom
MarHeTpoHa.

1. Yrto Takoe yaenbHbIW 3apsag anekTpoHa?

2. Kak gBmkeTcs 3apsbkeHHasa YacTmua B MarHMTHOM none?

3. Cwuna JlopeHua, e€ onpeneneHue.

4. Y70 Takoe MarHeTpoH, Kak OH YCTPOEH?

5. Kak onpegensietcs KpuTndeckoe 3Ha4yeHMe MarHUTHOM MHOYKUUK ONs MarHeTpoHa?
OuEeHNTb TOYHOCTb METOAA.

JlaBopatopHas pabota Ne 6. IaydeHne cerHeToanekTpuKkoB.

1. Kakve 13 gnaneKkTpmMKoB OTHOCATCS K CErHETOINEKTPMKAM.

2. Kak MOXXHO 0BBACHUTbL NPUPOAY CErHETOINEKTPUYECKNX ABNEHNN.

3. Kak c nomowbto cxembl Coriepa-Tayapa HabniogaeTcs NeTnsa AUanekTpmM4eckoro
rmcrepesuca.

4. Kak npousBogutca kanmbpoeka ocen ocumnnorpada? Ykasatb o06nactb NpuMEHEHNS
CErHeTo3IEKTPMKOB.

JlaBopatopHas pabota Ne 7. OnpegeneHve TemnepaTypHON 3aBUCUMOCTU CONPOTUBIIEHNA

MeTanmnos.

1. Knaccugukaums BelecTs Ha MeTanfbl, NoAynpoOBOAHUKU N ONINEKTPUKU. B 4ém
YCNOBHOCTb TaKoro AerieHns?

2. Pasnunuue mexagy metannamu u nosiyrnpoBogHMKaMu, NofynpoBOgHUKaMM U
AV3NEKTPUKaMMU.

3. [MpuynHa BLICOKOW 3f1IEKTPONPOBOAHOCTMN METanos.

4. OOBACHUTb NPUYMHY BO3pACTaHUS ANEKTPUYECKOro CONPOTMBIEHNA METASINOB C
TemnepaTypoun.

5. O6bAacHUTb MeToauky onpeaenenuns Ro n a no rpacdpuky R = R(t).

6. [loHaTMe o cBepxnpoBOOUMOCTH.

JlaBopatopHas pabota Ne 8. onpegeneHne TemnepaTypHon 3aBUCUMOCTU CONPOTUBIIEHUSA

NonynpoBOAHUNKOB.

1. OBGBbACHUTL PU3NYECKUI MEXAHU3M NPOBOAMMOCTU B NOSYNPOBOAHUKAX.

2. BrnunaHne npumecen Ha anekTponpoBOAHOCTbL MOSYNPOBOAHUKOB.

3. OBBACHUTb NPUYUHY YMEHBLLEHNS ANTIEKTPUHECKOrO CONPOTUBNEHUS NOSTYNPOBOAHMKOB
C Temneparypomn.

4. OOBbACHUTBL MeToanKy onpeaeneHuns Ry n B no rpaduky 3aBucumocTun norapmgpma
COMpPOTUBNEHUS OT Temneparypbl.




JlabopatopHasa patota Ne 9. OnpeneneHne ropnsoHTanbHOW COCTaBNSAOLWEN MAarHUTHOIO

nons 3emMnu Npu NOMOLM NOCTOAHHOINO MarHuTa.

1. MarHuTtHOe norne, ero rpagmyeckoe n3obpaxeHume.

2. [lone NoCTOSIHHbIX MarHUTOB.

3. [MpuHUMN cynepno3mumm MarHUTHbIX NOMen n ero NnpuMeHeHne B JaHHOW paboTe.

4. 3nemeHTbl hopmManbHOM Teopun MmarHetTnama. lNoHaTme MarHMTHOM Maccbl. 3akoH
KynoHa gns marHuUTHbIX noneu.

5. EauHnubl namepenusa B cuctemax C u CIr'CM.

JlabopartopHas paboTta N2 10. OnpeaoeneHne sanekTpognHaMnU4eCcKorm NOCTOSIHHOWN.

JlabopartopHas paboTta N2 11. OnpeaeneHne ropu3oHTanbHOM COCTaBNSAOLWEN MarHUTHOIO

nons 3emnu Npu NOMOLLM TaHreHC raribBaHOMETpa.

1. 3OnemeHTbl 3eMHOro marHetTnama. MarHuTHble u reorpadguyeckme nontocbl. MarHuTHoe
CKNOHeHue. MarHMTHoe HaKrmoHeHue.

2. [loHaTne marHmTHOro nons. OCHOBHaA XxapakTepUcTUKa MarHUTHOro Nonsa — UHOYKUKS.
JIMHUN NHOYKUMK, X CBOUCTBA.

3. HanpskeHHOCTb U MHAYKUUSA MarHUTHOro nond. EguHuubl nsmepeHms.

4. [MpuHumn cynepno3sunumn nonen. 3akoH bno-Caeapa-Jlannaca. Ero npumeHeHne npu
pacyeTe Nonsd B LLEeHTPe KPyroBoro Toka. Ha 4yem ocHoBaH meToa onpeaenenusa Hy?

JlabopatopHas pabota Ne 12. NccnegoBaHue netnu rmctepesmca geppomMarHeTnKoB.
Kak knaccundpmuympoBatb MarHETUKN?

Kak o6bacHsaeTca npupoga goeppomMarHeTukoB?

B uem 3akntoyaetcs siBneHue rmctepesnca?

UTo Takoe marHutHas NnpoHUUaemMocCTb BewecTea?

Kakor cMbICn OCTaTOYMHOMN MHOYKLUNU N KOSPLUTUBHOM CUSbI?

OBBbACHUTL METOAUKY N3YHEHUA rTUCTepe3nca ¢ NOMOLLbI ocumnsiorpada.
OBBbACHUTL X04 OCHOBHOM KPMBOW HAMarHU4YeHUs.

Kak no popme netnu ructepesmnca onpeaenntbs CBOMCTBa oeppomMmarHeTvka u
TennoBbie NoTepu?

9. Kak ocywecTtensaerca kanmbposka ocumnnorpada B eguHuyax B n H?

ONoGOhr~ONE

JTaBopatopHas pabota Ne 13. NonynpoBOgHUKOBbLIE BbINPSMUTENN.

1. HasHauyeHue BbinpaAMUTENEN.

2. [MpuHumn paboTbl NONYNPOBOAHUKOBbLIX AMOO40B, X JOCTOMHCTBA.

3. [lNapameTpbl NONYNPOBOAHUKOBbLIX ANOLOB.

4. 3aBUCMMOCTb BbINMPAMUTENBHbLIX CBONCTB ANOAA OT €ro BosibT-aMnepHOn
XapaKTepUCTUKN.

OcCHOBHble CXeMbl BbINPSMIIEHNSA, X JOCTOMHCTBA U HEOOCTaTKW.

O6bACHUTL NPUHLUMN ocuuniorpacupoBaHns BOMbT-aMNEPHON XapakTepUCTUKN unoaa.
Kaknum obpasom gocTturaeTca criiaxmsaHue nynbcaunin BbINPSIMIEHHOIo Toka

No o

JlabopaTtopHaga pabota Ne 14 UN3y4yeHune 3aKkOHOB NOCTOAHHOIO ToKa

JlaBopatopHas pabota Ne 13 N3yyeHne TpEXINEKTPOLHOM NamMmbl

1. YctponcTtBo, NnpuHUMn paboTbl U Ha3Ha4YeHne Tpuoaa

2. SiBneHune anekTpoHHoM amuccun. PaboTa Bbixoga u aHeprus ®epmm
3. OcHoBHble NapameTpbl TPEXINEKTPOOHOW NaMnbl

JTabopatopHasa pabota Ne 15 OnpeaeneHune paboTbl Bbixoaa
1. Kak BO3HMKAET TepMOI3EKTPOHHAs aMnccmsa?

2. YTo HasbiBaeTcda paboTon Bbixoga?

3. OT 4vero 3aBucuTt pabora Bbixoga?




4. Yem oObsCHAETCHA NosiBNIEHME TOKa HacCbILWEeHna?

KpuTepumn oueHkun- cagadva nabopaTtopHbix paboT

«3auTeHo»: nabopaTtopHas paboTa BbinonHeHa. K Hen odhopmneH oT4éT. MNpun oTBETE Ha
BOMpOCkI K labopaTtopHon paboTte obyyarowminca 0aéTt cogepkaTefibHble OTBETbI, KOTOPbIE
OTNIMYaOTCA JIOrMYECKOM NOCNeoBaTENbHOCTLIO, YHETKOCTLIO U YMEHMEM AeNnaTb BbiBOAbI.
O6yvatowmmncs AeMOoHCTPUPYET 3HaHUA NpuHLMNa 4ENCTBUSA U YCTPOMUCTBa 060pyaoBaHus, Ha
KOTOPOM BbINOSHANAch nabopaTtopHasa paborta.

«Hes3auteHo»: nabopaTtopHasa paboTa He BbINOSIHEHA, NMMBO NpuY BbINOSTHEHUN PabOThl HE
odhopmneH OTYET. B criyyae BbINONHEHMA paboTbl 1 rOTOBOro OTYETA paboTa He 3a4MThiBaETCS,
ecnun oby4aroLmincs He cnocobeH pacckasaTtb O METOAMKE BbINOSTHEHUST paboTbl U NPUHLMNE
paboTbl 060pyaoBaHUS.

lNepeyeHb BONPOCOB K TeKyLLeW aTrecTauum (3a4eT):
. ONeKTpOMarH1UTHble B3aUMOAENCTBUS. DNeKTpocTaTuka.
. [IpOBOOHNKM 1 ANINEKTPUKM B SNEKTPUYECKOM MNosie.
. MOCTOAHHBIN 3NIEKTPUYECKUIN TOK.
. CTaumoHapHble MarHuTHble nons. M'mpomMarHuTHble agdeKTbI.
. QNeKTpoMarHuTHasa MHAYKUNS.
. YpaBHeHust Makceenna. OCHOBHble CBOWNCTBA 3M1E€KTPOMarHMTHOro nons.
. [epeMeHHbIN TOK. DNEeKTPONPOBOAHOCTb.
. KOHTakTHble siBreHus. TepMoanekTpoHHas aMUCCUS.
. QNEKTPUYECKNA TOK B rasax.

O©COoONOOOAPRWN -

KpuTepum oLeHkn obyyaroLLmMxcs Ha TEKYLLEN aTTecTaumnn (3a4€T)

«3ayTeHo»: cgaHo He MeHee 90% nabopaTopHbix paboT no kypcy. OdopmsieHbl OTYETHI MO
pabotam. [lpu oTBeTe Ha Bonpocbl K nabopaTopHon paboTe obyvawowmnca p[aér
cogepXaTtenbHble OTBETbl, KOTOpble OTAMYAKTCA JOMMYECKOM MocnefoBaTeNbHOCTLIO,
YETKOCTbIO M YMeHMeMm pgenaTtb BbiBoAbl. OOy4valowMincs AEMOHCTPUMPYET 3HaHMS NpuHUMNna
AENCTBNS 1 YyCTPONCTBa 060pyaoBaHUS, Ha KOTOPOM BbINOMHANAack nabopatopHasi paboTa.

«HesauteHo»: caaHo MeHee 90% nabopaTopHbix paboT no Kypcy. B cnyyae BbINONHEHUS
paboTbl M roTOBOro OT4ETa paboTa He 3ayuTbiBaeTCs, ecnu obydarlmmncs He cnocobeH
pacckasaTb O METOAMKE BbINOMHEHNSA paboTbl U NpMHUMNE paboTbl 060pyaOBaHUS.




CnuUcoK BONpPOCOB AN KOHTPOIIbHO-U3MepuUTenbHbIX MaTepuanos
KNpOMeXyTOYHOW aTTecTtaumu (3K3ameH)

HanpsipkeHHOCTb anekTpudeckoro nons. MNpuHumn cynepnosmuyum.

BekTopbl H 1 B, rpaHn4dHble ycnosus.

MNone gunonga. Cunel, AeNCTBYOWME Ha AUNOSb B 3N1IEKTPUYECKOM Nore.

[dvuamarHeTukn, napamarHeTuKu.

Teopema Naycca. E€ npumeHeHue.

KoadhpurumeHTbl camo- 1 B3anMONHAOYKLNN.

PaboTa cun anektpuyeckoro nongd. NoteHumanbHbIn Xapaktep

3NeKTpoCTaTUYeCcKoro rnons.

8. JOnekTtpomarHuTHasa nHaykuus, eé 30C.

9. loTteHuyman, ero HopmupoBska. [loTeHuran TodeYyHoro 3apsaja.

10.BekTop lNonHTUHra. [MOTOK SHEPrnn aNeKTpoOMarHUTHOro Nosid NPy NPoTeKaHMn Toka
B NPSIMOM NPOBOHUKE.

11.CBs3b Mexay noTeHumManom n Hanps»KeHHOCTbIO 3NIEKTPUYECKOro nonsi.

12.3akoH buo-CaBapa-Jlannaca, ero npMmMeHeHue.

13.39Heprmna B3anmMogencTBus TOYEYHbIX 3apsaoB.

14.KonebaTenbHbIn KOHTYP.

15.T1poBOAHMKN B 9NEKTPOCTaTUYECKOM Mnone.

16.BblHYy>XO€EHHbIE anekTpunyeckne konebaHuns. Pe3oHaHc.

17.EMKOCTb YEIMHEHHOIO NPOBOAHMKA. KoHaeHcaTopsbl.

18.32Heprna MarHMTHOro nonsi.

19.3Heprna 3apsHkeHHOro NpoBogHMKa N KOHOEHcaTopa. QHEPIrns aNeKTpu4ecKkoro
nons.

20. AKTMBHOE N peakTUBHOE conpoTmnereHns. MoLHOCTb B Lenn nepeMeHHOro Toka.

21.TMonapusaumsa guanekTpukos. ['paHNYHbIE YCrOBUS.

22.KoappurumeHTbl caMo- 1 B3aMMOUHAYKLINN.

23.lMocTosiHHbIN TOK. JlokanbHasa dopma 3akoHoB Oma n [xoyns-JleHua.

24.Tok cmelleHuns. YpaBHeHuss Makceernna, nx cBomcTea.

25.3[0C. 3akoH Oma gna nonHou uenu. MNMpasuna Kupxroda.

26.MoToK BEKTOpa MarHUTHOM MHOYKUMW. Teopema O LMpPKynaumn.

27.2NeKTpuyeckne TokM B rasax.

28.BekTopbl H 1 B, rpaHnyHble ycnosus.

29.Cuna JlopeHua. 3akoH B3aMMO4ENCTBMA TOKOB.

30.BekTtop HamarHn4yeHHOCTU. MarHuTHasi BOCNPUUMYNBOCTD.

31.[lnamarHeTukn, napamarHeTUKW.

NoOR~WONE



Mpumep KOHTPONbHO-U3MEPUTENbHbLIX MaTepuanoB
KNPOMEXYTOYHOW aTTecTaumm (9K3amMeH)

YTBEP>XOAKO

3aBseqyowmin kacenpon obLuen puankm
(Typuwes C.1O.)

HanpasneHue nogrotoBkn 14.03.02 ApnepHble dnsmnmka m TexHONOruu
OucumnnunHa__ B1.0.12.03 3nekTpn4ecTtBo U MarHeTmusm

dopma oby4yeHus__o4vHas
Bug KoHTponsi__3k3ameH Bug arttectaumm__npomexxyToyHas

KoHTponbHO-U3MeputenbHbIn matepuan Ne

1. 3akoH KynoHa. NoneBas TpakToBKa.
2. Tok cmelleHus. YpaBHeHUa Makceensa, nx cBOMCTBea.

CocrtaButenb 3anHuH U.E.
rnodnucek pacuwugposka nodrnucu




[MpomexyTodHas aTtTectauus No AMCUMNNNHE — 3K3aMeH. B npunoxeHwe kK gunnomy
BHOCUTCA oOLUeHKa omrsiu4yHo/xopowo/ydosrniemeopumeribHo. [lpomMexyToyHaa aTTecTtauus
NPOBOANTCA B COOTBETCTBUU C NONOXEHNEM O NPOMEXYTOYHON aTTecTaumm obyyatoLwmxcs no
nporpamMmmam BbicLlero obpasoBaHns BopoHEXCKOro rocyfapCTBEHHOIO yHMBepcuTeTa.
Kputepun oueHKkn (3Kk3aMeH Nno TeopeTUHECKOMY KypCy «ONeKTpU4ecTBO U MarHeTU3m»):

OueHka «OMJIUYHO». YpOBEHb CHOPMUPOBAHHOCTM KOMMETEHUUA —  BbICOKUN
(yrnybneHHbin). MonHoOe cOOTBETCTBME OTBETa CTyAEHTa Ha npegnaraembii  BOMpoc
YeTblpéM BbllLeyKa3aHHbIM Moka3aTtensam M ocBamMBaeMbiM KomMneTeHuusm. KomneTteHumm
chopmmpoBaHbl MOSTHOCTBLIO, MPOSBAAITCA U UCMNOMb3YOTCA CUCTEMATUYECKN, B MOSTHOM
obbeme. [laHHbIN YypOBEHb NPEBOCXOANT, MO KparHen mepe, No 04HOMY 13 NEPEYNCTIEHHbIX
BblLLE MoKasaTenien NoBbIWEHHbIN (MPOABUHYTbIN) YPOBEHD.

OueHka «xopowo»: YypoBeHb CHOPMUPOBAHHOCTM KOMMETEHUUA — MOBbILWEHHbIN
(npoaBuHyTLIN). OTBET CTyOEeHTa BbIABNAET HeOOCTaTOYHOE BriageHMe HeobxoauMmbiMu
TEopeTNYECKNMN U NPaAKTUYECKUMU HaBblkaMmn. KomneTeHuun B LernomMm cpopmmpoBaHbl, HO
NPOSBASAKOTCA N UCNOMb3YTCA dhparMeHTapHoO, He B NOMHOM ob6beMe, YTO BblpaxaeTcs B
OTAENbHbIX HETOYHOCTAX (HecywecTBeHHbIX owmnbkax) npu oTtBeTe. OTBET OTNM4yaeTca
MEHbLUEN 0B6CTOATENBHOCTLIO, FMYOBMHON, 060CHOBAHHOCTbLIO U MOSTHOTOW, YEM NPU BbICOKOM
(yrny6rieHHOM) ypoBHEe CPOpPMUPOBAHHOCTU KOMMeTeHunn. OgHako OONyLEeHHble OWnbKu
NUCNpaBnsaATCS CaMuUM CTYAEHTOM NOocrie AOMNOMHUTENbHbLIX BOMPOCOB npenogasaTens.

[laHHbIN ypOBEHb NPEBOCXOAUT, NO KpanHEN Mepe, MO OAHOMY U3 NEPEYUCIIEHHbIX Bbille
nokasareneun noporoBbin (6a3oBbin) YpPOBEHb.

OueHka «ydosriemeopumeribHO»: oTBeT CTygeHTa oTnuyaeTtcs
HernocrnenoBaTeNnbHOCTbLIO, HeymMeHneM  fenatb  BbiBOoAbl, cnabbiM  OCBOEHMEM
TEOpPEeTUYECKNX U NPaKTUYeCcKnx HaBblkoB.KomneTeHunn cpopmmpoBaHa B oOLMX YepTax,
NPOSBASAKOTCA U UCMOMNb3YITCA CUTYaTUBHO, YaCTUYHO, YTO BbipaXkaeTcd B A0MycKaeMblX
HETOYHOCTAX M CYLLECTBEHHbIX OWwMubOKax MNpu OTBETEe, HaAPYLUEHUM FNOTMKN WUINOXEHUS,
HEeYMeHUN apryMeHTMpoBaTb 1 060CHOBbIBaTb CY>KAEHUA N NPOdECCUOHASTBHYO MO3ULINIO.
[aHHbIn ypoBeHb obdA3aTeneH Ons BCeX OCBavMBalLWKMX OCHOBHYK OOpasoBaTeribHYH
nporpaMmmy.

OueHka «HeydosriemeopumesibHO»: KOMNeTEeHUUN He ChOpPMUpPOBaHbI, YTO BblpaXkaeTca
B pPa3pO3HEHHbIX, 6eccuCTeMHbIX, OTPbIBOYHbLIX 3HAHUAX, [LOMNycKaeMblX rpybbix
npodeccmoHanbHbIX owunbKax, HeymMeHUn BblAenATb [NaBHOE W BTOPOCTENEHHOE,
CBA3bIBAaTbTEOPUIO C MPAKTUKOW, yCTaHaBNMUBaTb MeXnpeaMeTHble CBA3U, (POpMynnpoBaThb
BbIBOAbI NO OTBETY, OTCYTCTBMMN COOCTBEHHOM NPpodeCCUOHarbHOM NO3ULIUM.

Ecnu cTyaeHT He ocBavmBaeT AUCLUMNIIMHY B YCTAHOBMIEHHOM MporpaMmmon obbeme un B
CpOKW, onpeaeneHHble rpadukomM y4ebHOro npouecca, OH He AOoMycKaeTcs K MPOMEXYyTOYHOM
aTTecTtauuu no gaHHomy Buay y4ebHon paboThbl.

®aKkT HeBbINONHEHNss TpeboBaHW, MpeobABAsSEMbIX K CTYAEHTY MpuM  OCBOEHUM
ANCUMNITUHBbL - «ONEKTPUYECTBO U  MarHeTU3M» U OTPaKEeHHbIX B BblLLENepeYnCreHHbIX
Kputepusx, UKCMpyeTcs B BEOOMOCTU OLIEHKON Heydo8/1emeopumeribHO.



PoHA OLEeHO4YHbIX cpeacTB C(hOpMMPOBAHHOCTM KOMNETEHLUN

Koa n HaumeHoBaHMe KOMNeTeHLUM:
OnkK-1.1
3HaeT OCHOBHbIE MOHATUA U MeTOAbl MaTeMaTUYECKOro aHanu3a, aHanuMTu4eckKomn
reomMeTpuu, NMHENHON anredpbl, TeOpPUKN (PYHKLIUN KOMMNIIEKCHOrO NepeMeHHOro, Teopum
BEPOATHOCTEN U MaTeMaTUYECKON CTaTUCTUKMU

MNMepuvon okoHYaHUA chopMUpoBaHUA KOMNETEHUUU: 3 CEMECTP

MepeyeHb AucumnnuH (Moaynen), nNpaKTUK, YyYyacTBywOWMUX B dopMUpoBaHUU
KOMNeTeHUUK:

OucunnnuHsl (Moaynn) (6nok 1):

561.0.12.03 OnekTpu4ecTBo U marHeTnam (3 cemectp)

ﬂepequb 3apaHvn ansa npoBepKu C(bOpMVIpOBaHHOCTVI KOMneTeHUUu:

1) TecToBble 3agaHUsa (KUPHbIM LWPUATOM BblAeneH npaBuibHbIM OTBET):

1. 3anucaTtb BblpaxeHue A1 BEKTOpa HAMPSKEHHOCTM 3NEKTPUYECKOrO Nons Yyepes NnoTeH-
uunan nons.
Omeem: E=-gradg

2. 3anucatb BblpaxkeHne ansa HanpshkeHHOCTM M noTeHumnana nons, co3gaBaemMoro Toyeu-
HbIM 3apsiA0M

Q Q

Omeem drg,er?’ Are,er

3. B nocTossHHOM anekTpu4eckom rnosne NoBEPXHOCTb NPOBOAHMKA
Omeem: a) ABNseTCA 9KBMMNOTEHLUMANBLHON, ) HE ABNSETCS 3KBUNOTEHLUMANBHOMN.

4. B NOCTOSAHHOM 3MEKTPUYECKOM MNOJSie Ha MOBEPXHOCTb NPOBOAHMKA AEUCTBYET CUna,
HanpaBreHHasi
Omeem: a) N0 HOpManu K NOBEPXHOCTK HapyXy, 6) N0 HopManu BHYTPb NPOBOAHMKA, B)
cuna He OeNCTByerT.

5. 3anuwute hopmyny EMKOCTM MIOCKOro KoHAgeHcaTopa.

Omeem: C=¢,S/d .

6. Yem onpenensieTcsa aneKkTpu4ecKkoe nosie CUCTEMbI C HyNeBbIM MOSMHbIM 3apsaoM?
Omeem: a) BEKTOPOM 3MEKTPUYECKOrO AUMNOSNIbHOr0 MOMEHTa CUCTEMbI, ©) y SNeKTpoHen-
TpanbHOWM CUCTEMbI OTCYTCTBYET 3fIEKTPUYECKOE MNOSe.

7. 3anuwute Oma B gndhepeHumnansHom bopme 1 Ansa yyactka NpoOBOAHMKA.

Omeem: 1=7E

8. Kakoun copmynon onpenenaercsa EMKOCTb KOHAeHcaTopa?
Omeem: C =Q/¢p,.

9. Yto yctaHaBnmBaet npasuno JleHua?

Omeem: a) HanpaBfeHne UHOYKLMOHHOMO TOKa B 3aMKHYTOW uenu, 6) konmyecTso Ten-
NOThl, BbIAENSEMOWN B 3NIEKTPUYECKON LIenu, B) HanpaBneHne MarHMTHOro nonsi.

10. [Ansa yero ucnonb3ytoT agpekT Xonna?
Omeem: a) ansa co3gaHva aTyYMKOB YrioOBbIX NepemMeLleHnin, 6) ana cosgaHnsa 4aTYnKoB
AaBneHun, B) Ans BblpaboTKN 9NEKTPO3HEPTUN.

11. K kakomy Knaccy siBneHumn otHocutca adpdoekT MNenbtbe?

Omeem: a) K TEPMOJJIEKTPUYECKNM ABJTIEHNAM, 6) K ranbBaHOMarHMTHbIM ABJTIEHUAM, B) K



ANEKTPOONTUYHECKUM ABINEHNAM.

12. 3anvwuTte dQopmyny, BblpaxarwLwyr 3akoH buo-CaBapa pans TOHKOro nposoaa.

dB =[] L ap= LISy
Omeem: 4w r 4T ¥

2) pacy€THble 3a4auum:

1.

a)
b)
c)
d)
€)
2.

a)
b)
c)
d)
3.

4.
a)

b)

c)
d)
5.

6.

7.

8.

Ecnv ymeHbLLNTL B ABa pa3a HanpsXXeHHOCTb SMNEKTPUYECKOro nons B NPOBOAHUKE, TO
NMNOTHOCTb TOKa:

yBenuuuTcs B 4 pasa,

YMEeHbLUMTCA B ABa pa3a,

yMeHbLInTCA B 4 pasa,

yBenuuuTCA B ABa pasa,

He U3MeHuTCS.

HanpsbkeHue Ha KoHLax MegHoro nposoga anametpom d u anuHon | pasHo U. NMpwu yBe-

JINHEHUN HanpAXeHUA B 4 pasa yaelibHaa TenioBad MOLWWHOCTb TOKa

yBenuuutca B 16 pas,

yBenuunTcs B 4 pasa,

He N3MeHnTCs,

ymeHbLnTCca B 16 pas.

OnekTponpoBogKa AOIKHA BbINOMHATLCA U3 JOCTAaTOYHO TOSICTOro NpoBoAa, YTobbl OH
CUNbHO He HarpeBarica 1 He co3gasar yrposbl noxapa. Ecnv npoBoaka paccymMtaHa Ha
MaKCcMMarnbHyo cusy Toka 16 A 1 Ha NOrOHHOM MeTpe NPOoBOAa AOSMKHO BbIAENSATLCSA He
bonee 2 BT Tenna, To guameTp MegHOro nposofa (C y4eToM TOro, YTO yaernbHoe Conpo-
TMBMNeHne meaun pasHo 17 HOM-M) paBeH

OTBeT: 1,7 MMm.

Mpwn yBenMyeHnn cunbl ToOka B O4HOM NPAMOSIMHENHOM NPOBOAHUKE B 2 pasa, a B ApYyromM
B 5 pas, cvna B3auMoaencTBus MeXay HUMU ...

yMeHbLUMTCS B 2,5 pasa,

yBenuunTcsa B 2 pasa,
yBenuuutca B 10 pas,

yBenunyntca B 2,5 pasa.

B marHMTHOE none, nameHsitoweeca no 3akoHy B = 0,1 cos 41rt, nomMelLeHa KBagpaTHas
pamka co ctopoHon [1 = 10 cM. Hopmarnb K pamke coBnagaeT ¢ HanpaBreHneM nameHe-
Husa nons. 30C nHAyKuMm, BO3HMKAOLWAA B pamMmke B MOMEHT Bpemenun t = 0,25 ¢, paBHa.

a)1,26 - 103B, 6)0, B) 12,6 B, r)12,6 - 10 B

Uepes KOHTYP, NMHOYKTUBHOCTb KOTOporo L = 0,02 [H, Te4yeT TOK, U3MEHSAIOLLMIACS MO 3a-
KoHy L = 0,5 sin 500t. AMnnuTygHoe 3HadyeHne 34C caMonHOyKUnnN, BO3HUKAOLEN B
KOHType, paBHO ...

a) 0,5 B, 6) 500 B, B) 5 B, r) 0,01 B.

Moaynb HaNpPsXKEHHOCTU ANEKTPUYECKOro NOoMs B AaHHOM TOYKE NP yMEeHbLUEHUN 3apaaa
cospatouiero none B 3 pasa...

OTBeT: ymeHbWINTCA B 3 pasa.

B anekTpomarHMTHOM Hacoce Afis nepekadky pacnnaBfieHHOro Metasnna y4acTok Tpybbl ¢
MEeTansoM HaxoauTCcst B OAHOPOAHOM MAarHMTHOM nosfie ¢ uHaykumen B (CM. pucyHok). Ye-
pes3 3TOT y4acToK TpyObl B nepneHanKkynsipHoM BeKTopy B 1 ocu Tpybbl HanpasneHun npo-
nyckarloT paBHOMEPHO pacnpeaeneHHbin Tok |. Hantu ns3beitouHoe aaBneHve, cosnaBae-
moe Hacocom npn B =0,10Tn, =100 Ana=2,0 cm.

BY
~ -~
- -

u:] o a — ™

o /
Pl i Ve

Omeem: Ap = IB/a = 0,5 k[Ma.




9. WmeeTca 6eckoHeYyHasa nnacTuHa u3 0 gHOPOAHOro peppomarHeTmka ¢ HaMarHM4yeHHo-
cTbto J. Hantn Bektopbl B 1 H BHYTpW 1 BHE NNacTuHbI, eCrnv BeKTOp J HanpasneH nep-
NeHOMKYNAPHO NOBEPXHOCTU NITACTUHBI.

Omeem: B = 0 Bctogy, BHe nniactuHbl H = 0, BHYTpn H = -J.
10. HanpsixeHne Ha koHuax npoBogHuka 8B, conpoTtuBnenune 4 Om, cuna Toka paBHa ...
1) 1A
2) 2A
3) 4A
4) 32A



Koa v HanmeHoOBaHMe KOMNEeTeHUUN:
OlMK-1.2
3HaeT OCHOBHbIE MOHATUA U 3aKOHbl MEXaHUKWN XNAOKOCTU U ra3a, TeniomMaccoobmMeHa;
ypaBHeHMVI Hepa3pbIBHOCTU, ABNXEHUA, COXpPaHeHUA 3Heprum npuMeHnTe s1IbHO K
NOTOKaM; OCHOBHbI€ 3aKOHbl TEXHU4YECKOWN TepMmoanHaMUKU

MNMepuvon okoHYaHUA chopMUpoBaHUA KOMNETEHUUU: 3 CEMECTP
MepeyeHb AucumnnuH (Moaynen), NpaKTUK, YyyacTBywOWMUX B dopMUupoBaHUU
KOMNeTeHUUK:

OucunnnuHsl (Moaynn) (6nok 1):

561.0.12.03 OnekTpu4ecTsBo U marHeTnam (3 cemectp)
MNMepeyeHb 3apaHun AN NpoBepKku chopMUPOBaAHHOCTU KOMNETEHLUN:

1) TecToBblE 3a4aHUA (KMPHLIM LUIPUATOM BblaeNeH npaBuibHbIN OTBET):

1. YkaxuTe eQuHULy U3MepeHus anekTpuyeckoro noteHumana s CH.
Omeem: a) BonbT, 6) AMnep, B) B/m.
2. Yemy paBHa anekTpogMHamMumyeckas NoCTOAHHaA?
Omeem: a) ckopocTu cBeTa, 0) €o, B) €o Mo.
3. YkaxuTe eguHuULYy N3MepPEHNa MarHUTHOro notoka B CU.
Omeem: a) Bebep, 6) Naycc, B) CTOKC, I) OpcTtea.
4. YKaxuTe eanHuLy namepeHnsa HanpsXKEHHOCTM anekTpuyeckoro nonsa B CU.
Omeem: a) B/m, 6) B/Kn, B) Kn/m.
5. lNpousseaneHne RC nmeet pasamepHOCTb
Omeem: a) BpeMeHu, 6) cunbl ToKa, B) MHOYKTUBHOCTH.
6. lNpownsBeneHne gE nmeeT paamMepHOCTb
Omeem: a) aHeprun, 6) cunbl TOKa, B) CONPOTUBIEHUS.
7. YKaxuTe eguvHuLy namepeHus nonspmsosaHHocTn B CUL.
Omeem: a) Kn/m?, 6) Kn/m, B) B/m.
8. lMoTok BeKTopa HaNpshKEHHOCTU ANIEKTPOCTaTUYECKOro Nons B BakyyMme CKBO3b fobyto
3aMKHYTY MOBEPXHOCTb
a. nponopuMoHarneH anreépanyeckon cymme 3apsaaoB, 3aKNOYEHHbIX BHYTPU 3TOM
NOBEPXHOCTU
b. nponopunoHaneH nponsBeaeHVIO 3apSA0B, 3aKMYEHHbIX BHYTPU 3TON NOBEPXHOCTU
C. NponopLuMoHaneH OTHOLLEHWNIO 3apsaoB, 3aKMOYEHHBIX BHYTPY 3TOM NOBEPXHOCTU
d. nponopumoHaneH cymme Moaynen 3apsaoB, 3aKmOYEHHbIX BHYTPU 3TOM NOBEPXHOCTH
9
a

. OneKTpu4yeckuin noTeHuman nons - 3To BeNnYnHa paBHas
. NOTeHUManbHOWN 3HepPrun eQUHNYHOIo NONOXUTENLHOrO 3apsifa B AaHHOMW TOUKe

nons.
b. nponsBegeHne noTeHUManbLHOM SHEPrnn 3apsaa U ero BeENUYMHbI
C. OTHOLUEHNEe BENMYUHbI 3apsida K ero NoTeHUnanbHOM 3Heprum
d. OTHOLWIEHNEe BENMYUHLI 3apsida K ero KUHETUYECKOWM 3Heprum
10.Kakon chopmynown onpegensaetca 3akoH Oma ansa 3amkHyTON(NonHom) uenn?

Omeem: | =

R+R
11. Yemy paBHa LUMPKYNALNSA BEKTOPA MarHUTHOM MHAYKUMW ON1S CTauMOHapHbIX TOKOB?
Omeem: a) anrebpanyeckon CyMmmMe TOKOB, MPOHU3bIBAOLLMX KOHTYP, 6) Hynto.
12.Yemy paBHa LUMPKYNAUMSA BEKTOpA HaMarHM4eHHoCTn J?

Omeem: a) anrebpanyeckor CyMMe TOKOB HamarHu4eHus:, 6) Hynto, B) anrebpanyeckon



CyMMe TOKOB.
13.39nekTpnyeckoe cMmelleHne (MHOYKuus) - ...

1) npousBeaeHne HaNPSHKEHHOCTU INEKTPUYECKOrO MOJIS U SIEKTPUYECKOMN NOCTO-
AHHOW
2) npousBeneHne HanNPsXXEHHOCTU ANEKTPUYECKOro Nosis U HaBeAEHHOro 3apsna
3) OTHOLUEHUE HaNPSPKEHHOCTU ANEKTPUYECKOrO MO N 3NEKTPUYECKON NOCTOSIHHOM
4) npounsBeaeHne HanPsSXKEHHOCTN ANEKTPUYECKOro nors U MarHUTHON UHOYKLMK
14.Yemy paBHa MarHUTHasi 3Heprus coneHomaa ¢ MHAYKTUBHOCTbLIO L Npy NpoTekaHnn Toka

1?
Omeem: a) LI%/2, 6) LI/2, B) I/2L.
15. Yem onpepensieTcs MOLLHOCTb, BblAeNseMas B Lienu nepeMeHHoro Toka?
Omeem: a) TONbKO aMNnMTyAamMmn Toka 1 HanpsbkeHus, 6) amnnutygamm Toka n Hanps-
XEHUS1 1 pa3HOCTbLIO ha3 Mexay HAMK, B) aMNMTYA0N TOKa U CONPOTUBIIEHNEM LiEMNMN.

2) pacyeTHble 3aavu:

1. KoHpgeHcaTop 3apsaunu go HanpsxeHua 220 B, a 3atem paspsgunu depes pesuctop. Npu
paspsge Ha pesuctope Bblgenunocb 0,5 [k Tennotel. Hantn €MKOCTb KOHAeHcaTopa.
Omeem: 20,7 mk®.

2. Hantun conpoTuBneHne NpoBOSIOKM U3 HAXPOMA, eCriv €€ AnvHa paBHa 3 M, a nrnowaib
nonepeyvHoro ceyenus 0,1 mm2. YaenoHoe ConpoTMBEHNE HUXPOMA NPUHATL PaBHbIM
1,4-102 Om-Mm.

Omeem: 42 Owm.

3. Hanps»keHue Ha knemmax 6aTtapen npu pasoMKHYTON Lenu pasHo 14 B, a npu 3aMKHy-
Ton uenn — 10 B npu Toke B Lenu 25 A. Hantu BHyTpeHHee conpoTueneHne baTtapew.
Omeem: 0,16 Owm.

4. YactoTa cBo60gHbIX konebaHun B KOHType paBHa 30 klu. HanTn nHOYKTMBHOCTb KOH-
Typa, ecnun ero EMKOCTb paBHa 2 HO.

Omeem: 14 mIH.
5. Konbuo paguyca R 13 TOHKOW NpOBOMOKN NMeeT 3apsd q. Hantm mogynb HanpsiKeHHOCTU

3MEKTPMYECKOro Nnoss Ha OCu KomnbLa Ha paccToaHun | oT LueHTpa.
Omeem: E = ql/[411g,(R? + 12)3/2],

6. Cwuna B3aMmogencTansa AByX oTpuuaTesibHbIX TOYEYHbIX 3aps4oB, HAXOAALWNXCS Ha pac-
cTosiHUM R gpyr oT gpyra, paBHa F. 3apsag ogHon u3 vYactul, yBeNUYMAmM No Mogynto B
ABa pasa. Ytobbl cmna B3auMoaencTems F He nameHunach, pacCcTostHue Mexay 3apsi-
Aamu Hago
a)yMeHbLIMTbL B 2 pa3a, 6) ocTaBuTb 6€3 M3MeHeHus, B) yBeNMumnTL B V2 pas,
r)yMeHbLNTL B V2 pa3

7. MarHnTHbIN NOTOK Yepe3 HEMOABMXHbIN KOHTYP C CONPOTUBIIEHMEM R n3MeHseTcs B Te-

YeHne BpeMeHu T no 3akoHy ® = at(t — t). HanTu konMyecTBO TENNOThLI, BbIAENEHHON B
KOHTYype 3a 370 BpeMsa. MarHMTHbIM nonemM MHAYKUMOHHOIO Toka npeHebpeyb.
Omeem: Q = a? 13/3R.

8. lNMpun Kakon HanNpPsPKEHHOCTU 3MEKTPMYECKOro Mons B BakyymMe MNOTHOCTb 3HEPruu 3TOro
nons OygeT Takou Xe, Kak y MarHMTHOro nons ¢ niaykumen 1,0 Tn?
Omeem: 3 - 102 B/m.



9. To4euHbln 3apsa + q HAXOOUTCS B LIEeHTpe cdepundeckon noBepxHocTn. Ecnu 3apaa cme-
CTUTb U3 LieHTpa cepbl, OCTaBNAS €ro BHYTPU Hee, TO NOTOK BEKTOPa HaNpsXXEHHOCTU
3MEKTPMYECKOro nong Yepes NoBepPXHOCTb cdhepbl
1 — He U3MeHUTCA, 2 — YBENUUUTCH, 3 — YMEHbLUNTCH

10.3apsaa 1 HKn nepemecTmncs M3 TOYKKW, HaXo4sLWeNncst Ha paccTossHM 1 CM OT NOBEPXHO-
CTM 3apsKEHHOro NPOoBOAALLErO Wapa pagmycom 9 cm, B 6ecKkoHeYHOCTb. [oBepXHOCT-
Has NSIOTHOCTL 3apsaaa wapa 1,1-10-4 Kn/m2. Pabota cun nons (B M), coBepLuaemas
npu 3TOM NepemMeLLeHnn, paBHa ...
OteeT: 1 mx

11.T1Tnua cnguT Ha NPOBOAE NMHUM ArekTponepeaadn, conpoTmareHne kotoporo 2,5-10-5
OM Ha Kaxabli MeTp AnuHbl. Ecnn no npoBoay TeveT TOK curnon 2 KA, a pacCcTosHmne
MeXxay nanamu NTuLbl COCTaBnsaeT 5 cM, TO NTULA HAXOAUTCA NoL HarpPsHKEHUEM ...
OTBeT: 2,5 MB.



Koa v HanmeHoOBaHMe KOMNEeTeHUUN:
OlMK-1.3
3HaeT OCHOBHbIE MOHATUA U 3aKOHbl XUMUU, IKONOTNN

MNMepuvon okoHYaHUA chopMUpoBaHUA KOMNETEHUUU: 3 CEMECTP
MepeyeHb AucumnnuH (Moaynen), NpaKTUK, YyyacTBywOWMUX B dopMUpoBaHUU
KOMNeTeHUUK:

OucunnnuHsl (Moaynn) (6nok 1):

561.0.12.03 OnekTpu4ecTsBo U marHeTnam (3 cemectp)
MepeyeHb 3apaHun AN NnpoBepKku chopMUPOBaAHHOCTN KOMNETEHLUN:

1) TecToBble 3agaHusa (KUPHbIM WPUMTOM BblaeneH npaBuiibHbIM OTBET):

1. B NocTostHHOM 3neKTpn4eckoM norsie NOBEPXHOCTb NMPOBOAHMKA
Omeem: a) sBnseTca aKBUNOTEHUMANbHOW, ©) HEe ABNSETCS 9KBMNOTEHLMANBHOMN.

2. B noctostHHOM anekTpuyeckomM nosne Ha NOBEPXHOCTb NPOBOAHUKA OENCTBYET cuna,
HanpaBneHHas
Omeem: a) N0 HopManu K NMOBEPXHOCTU HapyXy, 6) N0 HopManu BHYTPb NPOBOAHMKA, B)
cuna He AencTBeyerT.

3. 3anuwmute hbopmyny EMKOCTM NIOCKOro KOHAeHcaTopa.
Omeem: C =¢,£S/d.

4. Yem onpepenseTcs anekTpudeckoe norne CUCTeMbl C HyNeBbIM MOSHbIM 3apsaaoM?
Omeem: a) BEKTOPOM 3MNEKTPUYECKOrO ANMOSIbHOrO MOMEHTa CUCTEMbI, 6) Y 3NEKTPOHEN-
TparbHOW CUCTEMbI OTCYTCTBYET 3NEKTpUYecKoe nore.

5. 3anunwute Oma B agndpdpepeHumanbHON hopMe 1 Ans y4acTka NpoBOAHMKA.

Omeem: 1=7E,

6. Yemy paBHa UMPKYNAUUSA BEKTOPA MarHUTHOW MHOYKUUKW NS CTalMOHaPHbIX TOKOB?
Omeem: a) anrebpanyecKkon CyMmMe TOKOB, MPOHU3bIBAOLLMX KOHTYP, 6) Hynio.

7. Yemy paBHa UMpPKYNALMA BEKTOpa HAMarHUYeHHOCTN J?

Omeem: a) anrebpanyeckor CyMMe TOKOB HamarHu4eHus, 6) Hynto, B) anrebpanyeckon
CyMMe TOKOB.
8. JOnekTpuyeckoe cmelleHne (MHAYKUnS) -
a) npousBeAeHUe HanpPsXKEHHOCTU 3neKTpV|qecxoro NONA U 3NIeKTPNYECKON NOCTOSH-
HOWM

b) npousBeaeHne HanNPsXKEHHOCTU ANEKTPMUYECKOrO NOMSA U HaBe4EHHOrO 3apsaa

C) OTHOLUEHME Hanps>KEHHOCTU SMNEKTPUYECKOrO MOMs U 3NEeKTPUYEeCKON NOCTOAHHOM

d) npousBegeHne HaNPSHPKEHHOCTM ANEKTPUYECKOrO NONA U MarHUTHOM MHAYKLUNN

9. Yemy paBHa MarHMTHasi 3Heprusa corneHomaa ¢ MHOYKTUBHOCTbIO L Npu NpoTekaHun Toka
1?

Omeem: a) LI%/2, 6) LI/2, B) I/2L.

2) pacyeTHble 3a4a4m:

1. B HekoTopou To4YKe Nosisi, Co34aHHOro TOYEYHbIM 3apsaoM, NnoTeHuman paseH 4 B. Benu-
YMHY TOYEYHOro 3apsaa yMeHbLIUM B 2 pasa, Npyv 9TOM NoTeHumMan B JaHHOW TOYKe
cTan paBHbIM...

OtBeT: 2 B.

2. [OnvHHBI paBHOMEPHO 3apsiXeHHbIN N0 NOBEPXHOCTU unnuHap paguyca a = 1,0 cm asu-
XeTcsa co ckopocTblo v = 10 M/c BAonb cBoen ocn. Hanps»kKEHHOCTb 3MeKTPUYeCKoro
nosisi HeNOCpeaCTBEHHO y NoBepxHOCTU umnuugpa E = 0,9 kB/cm. Hantn Tok, obycnos-
NEHHbIN MEXaHMYECKUM NepeHOCOM 3apsaaa.

Omeem: | = 2mre,aEv = 0,5 MKA.
3. KoHaeHcaTop, 3anofIHEHHbIN AN3NEKTPUKOM C NPOHNLAEMOCTbLIO € = 2,1, TepsieT 3a Bpemsi
T = 3,0 MMH nNonoBuHYy CcOOBLWEHHOrO emy 3apsiga. Cuutada, 4Tto yTeuyka 3apsiga




NPOUCXOAMUT TOMbKO Yepes AMINEKTPUYECKYHO NPOKNaaKy, HauTu eé yaernbHoe conpoTuB-
nexwue.
Omeem: p =T1/eggln 2 =1,4 - 1013 Om-m.

4. CkonbKo TennoTbl BblAENUIoch B cnupanu conpoTtneneHnem R = 75 OM npu npoxoxae-
HUKW Yepes Hee KonunyecTBa anekTpuyectea q = 100 Kn, ecnu Tok B cnupanu fIMHENHO
ybbiBan 0o Hyns B TedeHue At = 50 c.

Omeem: Q = 49% R/3At = 20 k[Ix.

5. T[lo kpyrosomy BuTKy paguyca R = 100 mm 13 ToHkoro nposoga umpkynupyet 1ok | = 1,00
A. Hantun MmarHUTHyIO MHOYKUMIO B LIEHTPE BUTKA.

Omeem: B = g /2R = 6,3 mkTn.

6. Ecnv ymeHbWNTb B ABa pa3a Hanps»KeHHOCTb 3NIEKTPUYECKOro Nons B NpoBOAHUKE, TO
NMNOTHOCTb TOKa:

a) yBenuuutcs B 4 pasa,
b) ymeHblwMTCA B ABa pa3a,
C) ymeHbLUUTCA B 4 pasa,
d) yBenuuutcs B ABa pasa,
€) He N3MEHUTCA.
7. HanpsibkeHne Ha KoHuax megHoro nposoga guameTtpom d u gnunHon | pasHo U. Mpu yBe-
NMYeHUN HanpsXXeHns B 4 pasa yaernbHasa TennoBas MOLWHOCTb TOKA ...

a) yBenunuutcs B 16 pas,
b) yeenuuntca B 4 pasa,
C) HE N3MEHUTCH,

d) ymeHbwunTcs B 16 pas.

8. 3nekTponpoBoaka AOMKHA BbIMONHATLCA U3 LOCTAaTOYHO TOSNICTOrO NpPoBOAa, YTOOLI OH
CUNbHO He HarpeBarica 1 He co3gasar yrpo3sbl noXxapa. Ecnv npoBoaka paccymMtaHa Ha
MakcumMarnbHyt cuny Toka 16 A n Ha NOroHHOM MEeTpe NPoBOAA AOSMKHO BbIAENATLCS HE
bonee 2 BT Tenna, To guameTp MegHoro nposoga (C y4eTom TOro, Y4To yaesibHoe conpo-
TMBMeHne mean pasHo 17 HOM M) paBeH... .....

OTBeT: 1,7 MMm.

9. lMpwn yBENMYEHUM CUIbI TOKA B O4HOM NPAMOSIMHEMHOM NPOBOAHMKE B 2 pa3a, a B APYromM
B 5 pas, cnna B3auMogencTBust MeXay HUMU ...

a) ymeHbLnTcs B 2,5 pasa,
b) yBenuuntca B 2 pasa,
c) yBenunuutcsa B 10 pas,
d) yBenuuutcsa B 2,5 pasa.

10. B marHuTHOE none, naMeHsioLeecs no 3akoHy B = 0,1 cos 4T1t, nomeLLeHa KBagpaTHas
pamka co ctopoHon [1 = 10 cM. Hopmarnb K pamke coBnagaeTt ¢ HanpaBreHneM nameHe-
Husa nonsa. 30C nHAyKuMK, BO3HMKAOLWAA B paMmke B MOMEHT BpemeHnu t = 0,25 ¢, paBHa...
a)1,26 - 10°B, 6)0, B) 12,6 B, r)12,6 - 10°B

11.Yepes KOHTYpP, MHAYKTMBHOCTb KoToporo L = 0,02 ['H, Te4eT TOK, N3MEHSAOLLMIACA NO 3a-
KoHy L = 0,5 sin 500t. AmMnnutygHoe 3HadyeHne 3C caMonHOyKUMM, BOSHUKAKOLLEN B KOH-
Type, paBHo ...
a) 0,5B, 6) 500 B, B) 5B, r) 0,01 B.

12.B momeHT t = 0 M3 ogHOM NnacTMHbI NNIOCKOro KOHAEHcaTopa BblfneTen 3NeKTPOH C npe-
HeGpPEXnMO Marnon CKopocTbio. Mexay nnacTMHammn NpUnoXeHo YCKOPSoLEee Hanpshke-
Hue U = ¢t, rae € = 100 B/c. PacctosiHne mexay nnactuHamum | = 5,0 cm. C kakown ckopo-
CTblO 3NEKTPOH NOANETUT K MPOTMBOMOSIOXKHON NnacTuHe?

Omeem: v = (9¢le/2m)3/2 = 16 km/c.



