MNHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEIO O5PA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXOAKO

3aBeqyowmm kacegpomn
obuwel ¢busuku

/ Typuwes C.HO. /
02.06.2023r.

PABOYASA MPOrPAMMA YYEBEHON OUCLUMNNUHDI
B1.0.19 9OneKkTpnyecTBO U MarHeTU3M
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3. KBanudmkauma BbinyckHukKa: _6akanasp

4. dopma oO6y4eHus: o4Has

5. Kacheppa, oTBevarowasn 3a peanmsaumro aucumnnuubl: 0801 kadeapa obLien

@I/I3I/IKVI

CocTtaBuTtenu nporpammbl: 3aHnH Nropb EBreHbeBuY, AOLEHT, KaHAMOAT PU3MKO-
MaTeMaTUYECKUX HayK

7. PekomeHpgoBaHa: Hay4yHo-meToan4eckmm coBeToMm dmamndeckoro dakynbTeTa,
npotokon Ne 6 ot 20.06.2023 .

8. YuebOHbIn roa:_2023/2024 CemecTp(bl)/TpumecTp(bl): 2

9. lenn u 3apgaum y4eO6HON ANCLUNIIUHDBI



Llenamu ocgoeHus y4ebHolU ducuuniuHbl S8/sSI0MCS:

Llensimn ocBoeHust y4ebHON ANCUUNINHBI SBRSIOTCA:

* copMMpoBaTb Yy CTYAEHTOB Hay4YHY0 KapTUHY MUpa U AaTb UM OCHOBHbIE MOHSTUSI O
Hay4yHOM MeToAe NO3HaHWS;

* [aTb NpeacTaBrneHuss 06 3MeKTPUYECKUX W MarHUTHbIX — SIBMEHWUSX, CBOWCTBAx W
B3aWMOCBSI3M 3NIEKTPUYECKMX U MArHUTHbIX MOSMEen, a Takke WX B3aUMOAENCTBUS C
BELLECTBOM Ha OCHOBe abCTpakTHbIX MOAENEeN C UCMOMb30BaHMEM MaTeEMaTU4eCKOro
annaparTa;

+  M3NOXWTb CTYAEHTaM OCHOBHbIE€ MOHATUS AUCUUNIMHBI, METOAbLI pac4éTa napaMeTpoB
3MEeKTPUYECKUX Lienem.

3apgayv gucUUNnImnHbI:

* pa3sBUTb HaBblkM (OM3NYECKOTO MbILLMEHMS;

*  00Yy4nTb OCHOBHbLIM MOHATUAM OUCLUNINHDI;

* cdopMMpoBaTb Yy CTYAEHTOB HaBbIKM peLUeHNst TUMOBbLIX 3a4a4 Mo 3M1EKTPUYECTBY U
MarHeTU3my;

* HayuuMTb CTygeHTOB 3((EeKTUBHO MCMNOMb30BaTb OCHOBHblE MpeAcTaBneHns o6
SNEKTPUYECKNX M MArHUTHbIX ABNEHNAX NPU N3yHeHUN APYTNX PUBNYECKMUX ONCLUMNIIVH.

* pasBUTb HaBblkM (OM3NYECKOTO MbILLNEHNS;

10. MecTo yyebHOM AncuMnnuHbI B cTpykType OMOI:

OucunnnnHa «3dnekTpocTaTuka, 3NeKTPOMarHeTu3Mm, KornebaHusi U BOJIHbI» OTHOCUTCS K
auncumnnuHam  6asoBor vactu uukna b1 ocHoBHoW obpasoBaTesibHOW MporpamMmbl
NoAroToBKM cneumanmcTos no HanpasneHuto 12.03.03 « PoToHUKa 1 onTOMHOpMaTUKa».
[na ocBoeHUs OUCUUNIINHBI «QNEeKTPUYKCTBO U MarHeTM3M» HEOOXO4MMbI 3HAHUA, YMEHUS U
komneteHuMn B obbéme kypca B1.0.18 «MexaHuka n monekynsipHass doumsuka», Kypca
61.0.17 «Matematndeckun aHanms» OCHOBHOW npodeccnoHanbHoOn obpasoBaTeribHOM
nporpamMmbl NOLArOTOBKM crieunannctoB no HanpasneHunio 14.05.02 «12.03.03 «PoToHMKa
M onTouHcopmaTUKa.

B pesynbrtate npoxoxgeHuss AaHHOW AMCUMNvHBI obyyarowminca OormkeH npuobpecTu
3HaHWs, YMEHUs!, HaBblkM 0bLLenpodecCnoHanbHbIX U NPOdECCUOHANBHBLIX KOMMNETEHLMMN,
HeobxoammbIx s obecneveHnsa Tpyaosbix pyHkumn A/01.5 «OcyuecTBneHne npoBeaeHus
paboT no obpaboTke M aHanuM3y Hay4YHO-TEXHMYECKOW WHopMaumm n pesynbTaToB
nccnegosaHnny n A/02.5 «OcyLiecTBreHe BbINOTHEHUS AKCMEPUMEHTOB 1 OPOPMIIEHUS
pe3ynbTaTtoB MccnegoBaHMi U paspaboTok» npodeccrmoHanbHoro craHgapta 40.011
«CneynanncT No Hay4yHO-uccrneaoBaTeNbCKUM U ONbITHO-KOHCTPYKTOPCKUM pa3paboTkamy.

[aHHas gucumnnuHa aBnseTcs npeawecTByowen ana obwenpodeccnoHanbHbIX U
npodecCnoHanbHbIX OUCUUNIMH, Takux Kak «Ontuka», «ATOMHasi U sgepHas dousmkar,
«MexaHuka XuMOKOCTM M rasa». 3HaHWA, MONyYeHHble Npyv OCBOEHUUM OUCUUNINHBI
««ONEKTPUYECTBO N MarHeTU3M», HeobxoauMMbl MpU NPOXOXAEHUM MNPOU3BOLCTBEHHbLIX
NPaKTUK U BbINOSTHEHUN BakanaBpPCKOW BbINMYyCKHOW KBanMduKaunoHHOM paboTbl hnsnke.



11. NMnaHupyemble pe3ynbTaTbl 06y4eHUs No gucumnnauHe/Mmoaynio (3HaHUs, YMEHUS,

HaBbIKK),

COOTHECEHHbIe

Cc

nnaHupyemMmbimMu

pe3ynbTatamu

OoCBO€eHuA

06pasoBaTeanoﬁ nporpamMmmbl (KOMI'IeTeHLWIiIMVI) n MHAUKaTopamMmum UxXx 4OCTUXEHUA .

Kog HasBaHue Koa(bl) WuaukaTtop(bl) lMnaHnpyemble pesynbTaTtbl 0Oy4eHns
KOMMNEeTeHLUN
OTlK- | CnocobeH npuMeHaTb Or1K- MpumeHseT  3HaHua | CTyOeHT LOMKEH:

1 €CTeCTBEHHOHAYYHbIE 1.1 €CTECTBEHHbIX HAYK B | 3HATb meToabl pelueHunsd TUNOBbIX
U 0bLIENHKEHEpHble NHXXEHEPHOM dm3nyeckmx 3agay aHanmaa
3HaHus, METOoAbI NpPakTuKe 3NEeKTPOMarHUTHbIX CUCTEM,;
MaTEMaTM4ECKOro yMeTb BblOupaTth onTUMarnbHble cnocobbl
aHanusa u pelleHnst  3adad  AnNeKTPoOAVMHAMUKM,
MOAE/MpOBaHUsA B OLEHVBATb a[EeKBaTHOCTb HAWAEHHOIO
UHXKEHEPHOIA pelIeHns:;
nedaATeNbHOCTH,

CBs3aHHOI c 3HaTb  METOAbl  pPEeLIeHUss  TUMOBbIX

(hOTOHHBIMY U3nYeCcKMX 3agay aHanmaa ONTUYECKUX

TEXHONOrMAMHU cuctem,

06paboTKM yMeTb BblbvpaTb onTumarnbHble Cnocobbl

WHbOpMaLMK, pelenms 3ajad  OMTWKW,  OLEHMBaTL

NPOEKTUPOBAHMEM, afeKBaTHOCTb HaNAEHHOTO peLLeHNs;

KOHCTPYMpOBaHUEM U

TEXHONOrMAMHU

Npou3BOACTBA CTyOeHT JOIDKEH:

3/IEMEHTOB, 3HaTb OCHOBHbIE NonoXxeHuns

npubopos 1 cucteM ANeKTpoaAVHaMMKM U eé pasaenos, Takmx

OTOHMKN " KaK: arieKkTpocTaTuka, MarHUTocTaTuKa,

ONTOUH(OPMATHKM MOCTOSIHHBIA 3NEKTPUYECKUA TOK, LEenu
MOCTOSIHHOTO TOKa, 3reKTpoMarHUMTHas
WMHOYKUMS, ypaBHeHUs Makceenna, uenm
NepemMeHHOro Toka;
yMeTb: NPUMEHSATb 3aKOHbI
SMNEeKTPOAMHAMUKM AN aHanu3a siBneHui
npupogdbl M TEXHWYECKMX MPOLLECCOB,
co3gaBaTb  3neMeHTapHble  mogenu
3MEeKTPOMarHUTHbIX CUCTEM U MPOBOAUTL
COOTBETCTBYHOLLME OLLEHOYHbIE PaCUEThI;
BnageTb: METOAAMM MOCTPOEHUS NMPOCTbIX
MaTemMaTU4eCcKmX mMoaenem
AMNEeKTPOMarHUTHbIX CUCTEM, MeTodamu
Ka4yecTBEHHOro aHanusa
3MNEKTPOMAarHUTHbIX CUCTEM.
BnageTb MeTogamu NMOCTPOEHMUS
du3ndeckon  Mogenn - uccriegyemoro
ABMNEHUs.

OrlK- | CnocobeH npoBoaUTb Or1K- Bblbupaet n | CTyOeHT OOMKeH:

3 3KCNepUMEeHTasnbHbIe 3.1 nucnonb3yet 3HaTb: OCHOBHbIe NPUHLMNBI
nccnenosaHns n COOTBETCTBYIOLLME COBpPEMEHHbIX MeToAOB UccrieaoBaHuA
N3MEpPEHNs, pecypcebl, ANEKTPOMarHUTHbIX ABNEHUN, nx
obpabatbiBaTh n COBPEMEHHbIE JOCTOVHCTBA, HeJOCTaTKN U OrpaHUYeHUs:;
NPEACTaB/IATL METOANKN “ | ymMeTb: OCYLIECTBNSATb MOUCK Hay4HOW
MOYUYEHHbIE [AaHHbIE obopyaoBaHue AN UHcbopMaLmn, oLEeHMBATL ed
C YUYeTOM creumbuku npoBeAeH!s .

M3¥4€peHMVI e B 3ECne§MMeHTaﬂbeIX 'D'OCTOBePHOCTb’ .
9 BrafeTb: TEXHOMOrMSMIU Noucka HayyYHoM

cucrtemMax n nccnegoBaHnn n

yCTpOMCTBax n3MepeHuii VHcpopMaLK.




oTOoHUKM ] CTyOeHT JOIDKeH:

ONTOUH(OPMaTUKM 3HaTb METOAbI M3MEPEHUN INEKTPUHECKMX
M MarHUTHbIX BENWYMH, TakUxX Kak:
ANEeKTpMYECKUn 3apsg, SNeKTpUYecKuin
TOK, HanpsbkeHune, anekTpoémMkocTb, JLC,
anekTpuyeckoe CONpoOTUMBNEHME,
anekTpuyecKkas u MarHUTHas UHOYKUUS;
YMeTb: MPOBOANTb N3MEPEHNS YKa3aHHbIX
BEMIMYMH C MOMOLLBbI 1TabopaTopHOro
obopyaoBaHus;

BNageTh: HaBbIKaMM npoBeAeHns
PU3NYECKOrO 3IKCMEPUMEHTA, HaBblKaMu
paboTbl C COBpEMEHHbIM flabopaTopHbIM
obopynosaHuem.

3HaTb: OCHOBHblE NPUHLUMbI
COBPEMEHHbIX METOAOB UCCrenoBaHUs
ONTUYECKMX SIBNEHWI, WX [OCTOMHCTBA,
He4OCTaTKM U OrpaHNYeHs:;

YMETb.  OCYLUECTBNATb MOUCK Hay4HOW

MHbopmaLmu, oLieHMBaThb eé
[I0CTOBEPHOCTb;
BnageTb: TEXHOMOTVAMM Moucka Hay4Hoi
MHpopmaLuu.
Or1K- O6pabaTbiBaeT n | CTyOeHT OOMKeH:
3.2 npeacraenser 3HaTb 3MeMeHTapHY1o TEeopuio
nostyyeHHble N3MepeHuni;
3KCnepuMMeHTasbHbIE yMeTb BbIABIATb UCTOYHUKN
AaHHblE ANA | norpeluHocTelt  M3MepeHui, BblbupaTb
nosny4eHns onTUMarnbHble crnocobbl U3MEPEHWIL;
060CHOBaHHbIX BNageTb MEeTOAaMM OLEHKM  BEMUYMH
BbiIBOAOB

MOrPELLHOCTEN  M3MEPEHUN, MeTo4aMM
HarnsagHoro NpeacTaBeHUs pe3ynbTaToB
M3MepEeHNi

CTyoeHT  OOSmKeH CaMOCTOATENbHO
BbIGUPaTb W CO3[4aBaTb KPUTEPUU OLIEHKM
UCCNEeNoBaHWiA B 06MacTu siaepHOi U3KKY,
buankm peaKTopoB, B3aUMOAENCTBMA
U3/Ty4EHMS C BELLECTBOM

Mpu BbINOAHEHUK d)M3W-IECKVIX nccneaoBaHui
CTYOEHT AO/MKEH CaMOCTOATENBHO U B COCTaBe
Hay4HO-Npon3BOACTBEHHOIO KOJINeKTuBa
pewaTtb KOHKPETHbIE 3adayun
I'IpOCbeCCVIOHaﬂbHOl\;I AEATENDBHOCTU

12. O6bLem AUCUUNINUHDbLI B 3a4€THbIX e,qMHMu,ax/qac. (8 coomeemcmeuu ¢ y4yebHbiM rrnaHoMm) —
4/180

dopma NpoMeXXYyTOHYHOM aTTecTaLuumm 3a4€T/9K3aMeH




13. TpyaoémkocTh 10 BUAAM yueOHO# padoThl

TpyaoéMKoCcTb
Bug yuebHou paboThl Bcero Mo cemecTtpam
2-u cemecTp
AyOuTOpHbIE 3aHATUSA 84 84
nexkumm 34 34
B TOM yucne: npakTu4eckme 16 16
nabopaTopHble 34 34
CamocTosiTenbHas paboTa 24 24
B TOM ymcne: Kypcosas pabota - - -
(npoekT)
dopMa NpoMeXyTOYHON aTTecTaumm 36 36
(3k3ameH — _yac.)
NTtoro: 144 144

13.1. Conep:xaHue TUCHHUILIHHBI

Peanusauus
pasgena
Ne HaunmeHoBaHue pasgena OUCLMNIUHBI C
CopepxaHve pasgena aMCunnimHbl
n/n ONCUMNIUHBI MOMOLLIbHO
OHNawvH-Kypca,
QYMK*
1. Nlekuum
1.1 | OnekTpocraTtuka 1. BsaumogencTBme 3aps40B B Bakyyme. Kypc obuien
2. Teopema Naycca. Hanpsi»xk€HHOCTb 1 dunsukm -
noTeHLmMan afeKTpMyYecKoro nonsi. ONEeKTPUYECTBO
3. ToYeYHbIV 3NeKTPUYECKUin QUNorb. ¥ MarHeTunsm
4. [poBOAHMKN B MOCTOSAHHOM 3MEKTPU4ECKOM
none. AnekTpuyeckas EMKoCTb, KOHAEHcaTopbl.
5. AM3NeKTpMKN B NOCTOSAHHOM 3MEKTPUYECKOM
none.
6. QHeprua B3aumogencTems 3apsaos.
OHepreTMyecknin MeToa onpeaeneHms cun B
cucTeme 3apsigoB.
1.2 | NoCToAAHHBIN 7. INOTHOCTbL TOKa, ypaBHEHNE HENPEPLIBHOCTH.
3NEKTPUYECKNIA TOK 8. 3akoH Oma. lNepexogHble NpoLecchl B Lienm ¢
KoHAeHcaTopoM. 3akoH [xoynsa-JleHua.
9. Llenu noctosiHHOro Toka, npasuna Kupxroda.
10. Mogenb [pyae 3nekTpoHOB B MeTanne.
1.3 | MarHutocTaTtuka 11. MarHutHOe none B Bakyyme. Cuna JlopeHua.
Baaumopgencteme TokoB, 3akoH buo-Casapa.
12. HTerpanbHble TeopeMbl MarHUTOCTaTUKU.
13. Cuna AMnepa. 3nemMeHTapHbIN KOHTYpP C
TOKOB B MarHUTHOM rone.
14. BellecTBO B MarHUTHOM MoOJsie.
HamarHuyeHHOCTb.
15. flna-, napa- n peppoMarHeTuku.
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1.4 | OHeprus anekTpoMarHutoro | 16. SHeprusi B3anmoaencTsns 3apsoB.
nons. [MNOTHOCTb SHEPruKn 3ANEeKTPUYECKOro n
MarHMTHOro Nons.
1.5 | OnekTpomarHuTHas 17. QnekTpomMarHuTHas UHAYKUUS, NpaBuno
NHAOYKUUSA JleHua.
18. Camo- 1 B3aMMOVHAYKUUS.
19. SHeprust KOHTYPOB C TOKAMM.
CBepxnpoBOAMMOCTb
1.6 | YpaBHeHua Makcsenna u 20. Tok cMeLLeHns, cuctema ypaBHEHUI
CNeacTBUS U3 HUX Makceenna.
21. TnoTHOCTbL NoTOKa 3aHeprun. BekTtop
MorHTUHra.
22. AnekTpuyeckme konebaHus.
23. BbIHyXOEeHHbIE anekTpuyeckme konebaHums.
PesoHaHc.
2. MpakTuyeckue 3aHATUA
2.1 | OnekTpocTaTuka 1. 3akoH KynoHa, npuHUmn cynepnosnumm. Kypc obuien
2. MpoBOAHUKM B MOCTOSTHHOM 3F1EKTPUYECKOM dursvku -
none. Metoa n3obpaxeHun. ONEeKTPMYEeCcTBO
3. AnanekTpukn B NOCTOAAHHOM 3/1EKTPUYECKOM N MarHeTnam
none. NMonsapn3oBaHHOCTb 1 BEKTOP
3MNEeKTPUYECKON UHAYKLMN.
4. DnekTpnyeckas EMKOCTb, KOHAEHCAaTopbI.
2.2 | DHeprus aneKTpu4eckoro 5. Cunbl, gercTBYtOLLME Ha 3apsabl B
nons 3MneKkTpMYecKoM none. SHeprusa koHgeHcaTopa.
2.3 | NocTosaAHHbIN 6. MNNOTHOCTb TOKa, ypaBHEHNE HENPEPLIBHOCTMU.
3MNeKTPUYECKMIN TOK 7. 3akoH Oma, anekTpuyeckoe ConpoTUBMEHUE.
8. 3akoH [xoyns-JleHua.
9. Llenn noctosiHHOro Toka, 3C. MNpaBuna
Kupxroda.
2.4 | MarHuTtocTaTuka 10. PacyéT MarHMTHOM MHOYKLMM C MOMOLLBIO
3akoHa buo-Casapa.
11. Teopema 0 UMPKYNALUN BEKTOPA MarHUTHON
WHAOYKLMN U MarHMTHOE Mose TOKOB.
12. MarHeTuku. Cunbl, AeUCTBYOLLME B
MarHMTHOM none.
2.5 | OnekTpomarHuTHas 13. OnekTpomMarHuTHas NHAYKUKS.
WHOYKUMSA N ypaBHEHUSA 14. IHOYKTUBHOCTb.
Makcsenna
3. JlabopaTopHbIe 3aHATUA
3.1. | BBogHoe 3aHATHe. MpaBuna TEXHUKN BesonacHocTn npu | Kypc obuien
BbINOMHEHNN  nabopaTtopHblx  paboT  no | dusmku -
3NEKTPMUYECTBY N MArHETU3My ONEeKTPUYECTBO
N MarHeTusm
3.2 JlabopatopHas paborta 1 M3ydeHne anekTpOHHOro ocuunnorpaga
3.3. | labopaTopHas paboTta 2 M3yueHne anekTpocTtaTM4eckoro nons
34 JlabopaTopHas pabota 3 WccnepoBaHue npouecca 3apsga M paspsja
KoHOeHcaTopa
3.7 JlabopaTopHas pabota 6 M3yyeHne cerHeToaneKkTpmKkoB
3.8 JlabopaTopHas pabota 7 OnpepeneHne TemnepaTypHOM 3aBUCUMOCTU
COMPOTUBMNEHNSIMETANSIOB
3.9 JlabopaTopHas pabota 8 OnpepeneHne TemnepaTypHOM 3aBUCUMOCTU

ConpoTmnBIIEeHNANONYNpPOBOAHNUKOB.
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3.10 | INNabopaTopHas pabota 10. OnpepeneHue 3NEeKTPOAMHaAMUYECKOW
NOCTOSIHHOM.

3.11 | NNabopaTtopHas paboTtal1 OnpegeneHne ropnsoHTanbHOM COCTaBNSIOLLEN
MarHuTHorononsa 3emnu npu NOMOLLN TaHreHc
ranbBaHoOMeTpa.

3.12 | IlabopaTopHas paboTta12 WccnepoBaHue netnm rmctepesuca
deppomMarHe TMKOB.

3.13 | NlabopaTtopHas paboTtal3 MonynpoBOAHUKOBLIE BbINPAMUTENMN

3.14 | llabopaTopHas paboTta14 M3yyeHne 3akOHOB MOCTOSIHHOTO TOKa

13.2. Tembl (pa3aenbl) qucUMIIMHEL U BUAbI 3aHATHIH

No HaumeHoBaHve TeMmbl Bugbl 3aHaTUI (KONMYECTBO YacoB)
n/n (pasnena) Jlekumn MpakTnyeckme | JlabopaTopHbie CamocTonTenbHas Bcero
AVCUMNIUHBI paborta

1 | OnekTpocTatuka 8 4 4 5 21

2 [MocTOsAHHBIV 5 4 > 2 5 13
ANEKTPUYECKNN TOK

3 | MarHutocTtatuka 8 4 4 4 20
OHeprus

4 | sanekTpomMarHuToro 4 1 0 4 5
nong.

5 OnekTpomarHuTHas 4 2 0 5 11
MHAYKUMS
YpaBHeHus

6 | Makceenna u 4 2 0 5 11
CNneacTBus U3 HUX

7 OnekTpoMarHuTHble 5 1 0 4 7
BOJTHbI
Wtoro: 34 16 34 24 140

14. MeToguueckue yKkasaHus Ansi 06y4aroLWwmxcs No 0CBOEHUI0O AUCLUMIINHDI:

PaboTta ¢ KOHCnekTamu NeKuuin, YTeHne nutepaTypbl MO NPeAMETy; pelleHue 3agad no
Kypcy; BbINONHeHWe U odopmrieHne nabopaTopHbix paboT B TeyeHne cemecTpa;
NocTeneHHOEe OCBOEHNE MaTeMaTMYEeCKNX NakeToB (Hanpumep, Maxima n gp.).

CamocTtosiTensHas paboTta CTyAeHTOB B TEYEHWE CeEMECTpa BKoYaeT cneyrolime
dopmbl paboTbl U BUABI KOHTPOIS:

+  NOArOTOBKA K NPAKTUYECKNM 3aHATUSAM;

NpM NOArOTOBKE K MNPAKTUYECKMM  3aHATUAM  HeobxoguMmo  npopaboTatb
TeopeTuyeckne BOMPOCbI 3aHATUSS C  WCMONb30OBaHMEM MaTepuana nekumi wu
pekoMeHayemMoun nutepatypbl, NogpobHO pa3obpaTb NpUMepb! peleHns 3agad, AaHHbIX Ha
NeKUMsiX, BbINONMHUTbL AOMaLLHME 3a4aHusa No AaHHOW TEME;

+  NOArOTOBKA K KONMOKBUYMY MO NIEKLUMOHHOMY KYPCY;

NPy NOArOTOBKE K KONTOKBMYMY MO NIEKLMOHHOMY Kypcy Heobxoammo npopabotaTtb
TeopeTnyeckne BOMPOCbI LAHHOMO MOAYNsi C WMCNOMb30BaHMEM MaTepuana nekuun u
pekoMeHayeMon nutepaTtypbl, NOAPOOHO U3y4nTb NPUMEpPLI, pasobpaHHble Ha NekuusXx,
BbINOSIHUTL AOMALUHWE 3a4aHns N0 JaHHOMY MOAYIHO;

MokasaTenem ycnewHown Tekywen paboTbl CTyAeHTa SABNSETCA exeHeaenbHoe




BbIMONIHEHME 3afaHWA Ha npakTudeckux 3aHaTusX. MeTtoamyeckoe obecneveHne
camocTosTenbHOM paboTbl CTYAEHTOB MO KypCy BKMOYaET:
*  KOHCMEKT NneKumi;

* OCHOBHYIO JIUTEPATYPY,

*  [OMONHUTENBHYIO NUTEPaTYpY;
y4yebHo-meToamyeckoe obecneyeHme s CaMocToATENbHOW paboThl.

15. MNepeyeHb OCHOBHOW W [ONONHUTENLHOM NUTepaTypbl, PECYpPCOB WHTEpPHET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHDI

a) OCHOBHas nuTeparypa:

Ne n/n NcTouHuk

CuByxuH, Omutpuii Bacunbesmd. O6wnin kypc cmsmkn : [yyebHoe nocobue ansa cryg. us.
cneumanbHocTen By3oB] : [B 5 1.] / O.B. CuByxuH .— Mockea : PUSMATIINT, 2014-.T. 3:
OnektpnyectBo .— U3a. 6-e, ctep. — 2015 .— 654 c. : nn. — Ykas.: c.646-654 .— ISBN 978-5-
9221-1643-5.

CaBenbeB, Nropb Bnagnmunposud. Kypc obuiern dunsmkm : [ydebHoe nocobue ans crtyq. By3o0B,
00y4. NO TeXH. HanpaBneHnsam n cneumansHocTaM] : [B 4 T.] / I.B. CaBenbeB ; nog obL. pea.

2 B.N. CaBenbeBa .— Mocksa : KHOPYC, 2012- .— ISBN 978-5-406-02586-4. T. 2:
OnekTpnyecTBo n marHeTnsm. BonHel. Ontuka .— 2-e usg., ctep. — 2012 .— 570 ¢. : un. —
Mpegm. ykas: ¢.565-570 .— ISBN 978-5-406-02589-5.

CuByxuH, OmuTtpuii Bacunbesud. O6wmi kypc dmsmkm : [ysebHoe nocobue ansa ctyd. us.
cneumanbHocTen By3oB] : [B 5 1.] / [1.B. CuByxmH .— Mockea : PUSMATIINT, 2012- .— ISBN 5-
9221-0229-X. T. 4: OnTtuka .— Uag. 3-e, ctep. — 2013 .— 791 c. : un. — Ykas.: ¢.784-791 .—
ISBN 5-9221-0228-1.

Mapwakos, Anekcanap Hukonaesud. OnTuka B KnoYeBbIX 3agadax : [ydebHoe nocobue] / A.H.
4 MapwakoB .— Mocksa : NHTennekT, 2016 .— 254, [1] c. : un. — Bubnworp. B koHUe kH. — ISBN
978-5-91559-212-3.

0) gononHuTensHasa nuTepaTtypa:

Ne n/n NcTouHUK
KanawHukog C.I". OnekTpn4yecTBo : [y4ebHoe nocobue ans ctya dwms. cneuunanbHocTen By3os] /
1 C. T. KanawHukoB .— N3g. 6-e, ctep. — M. : dusmatnut, 2008 .— 624 c.

Mameees A.H. Qnekmpudecmeo u macHemu3sm: y4eb. nocobue dnsi cmydeHmos 8y308 /

2 A.H.Mameees. — CIl16. : JlaHb, 2010. — 459 c.

3 Upodoe U.E. SnekmpomacHemusm. OCHOBHbIe 3aKoHbI: y4eb. nocobue dnsi cmyd. ¢us.
crieyuanbHocmeu 8ysos / N.E.ipodos. — M. : BUHOM Jlabopamopus 3HaHud, 2012. — 319 c.

4 COopHuK 33134 1o obmeMy Kypey ¢usuku / moj pen. U.A.fAxosnesa. — M. : ®usmariur, 2006. — Ku. I11.
DNeKTPUUECTBO ¥ MarHeTu3M. — 232 c.

5 MpakTukym no kypcy obuien cunsmkn. OnTtuka : yuebHoe nocobue ans By3oB / BopoHex. roc. yH-
T; cocT.: [O.M. lNonuubiHa n ap.] .— BopoHex : UMML, BIy, 2008 .— 19 c.

6 Kypc obwen cdusnkn. OnTtuka : y4uebHoe nocobue gnsi By3oB / BopoHex. roc. yH-T; cocT. : B.E.

PucuH, A.E. N'puaHeB .— BopoHex : MU BI'y, 2008 .— 28 c.
MpakTuKym Mo peLueHuto 3agad no obuiemMy kypcy dusmkun. Konebannsi u BonHbl. OnTuka :

[yuebHoe nocobue no dunsmke ong cryg., o6y4. No TEXH. HanpaBneHWsM K cneumanbHocTaMm] /
7 H.T. Kanawhwukos [n ap.] ; nog pea. H.M. KoxesHukoa .— CaHkT-lNeTepbypr ; Mocksa ;
KpacHogap : JlaHb, 2013 .— 206 c.

B) MHCpOPMALIMOHHLIE NEKTPOHHO-00pa3oBaTenbHble pecypchl (oduUmnanbHblie pecypcbl MUHTEPHET)™:

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



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6663&TERM=Сивухин,%20Дмитрий%20Васильевич%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6663&TERM=Савельев,%20Игорь%20Владимирович%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5022&TERM=Сивухин,%20Дмитрий%20Васильевич%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5022&TERM=Паршаков,%20Александр%20Николаевич%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=8933&TERM=Калашников,%20Сергей%20Григорьевич%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/

| 2 | www.edu.vsu.ru — o6pasoBatenbHbiit noptan BIY |

16. Nepe4yeHb y4eOHO-MeTOAMYECKOrO 06GecnevyeHusi NS cCaMmoCTOATEeNbHOM paboTbl
(y4ye6bHO-Memoduyeckue pexkoMeHOayuu, mnocobusi, 3adavyHuUku, memoou4eckue
YKa3aHusi 1o ebINOoJIHEHUIO MPaKkmu4YecKux (KOHMpPObHbIX), Kypcoebix pabom u dp.)

Ne n/n McTouHMK
Wpopos W.E. 3agaun no obwen dusmke / N.E. Mpogos. — M.: JlabopaTopus 6a30BbIX 3HaAHWUNA.

1
2009 . 432 c.
C6opHuk 3agay no obwemy kypcy dmsmkm / nog pea. N.A.Akoeneea. — M. : dusmarnut, 2006. —
KH. Ill. QnekTpnyectBo n marHetTmsm. — 232 c.
3agayn no aneKkTpUYecTBy M MarHeTM3my : ons cryq. 2 kypca a/o v /o us. dakynsteTa /
3 BopoHex. roc. yH-T, Kadh. obw. dunaukn; Coct.: H. M. AnenHukos, A. H. AneiiHnkoB .— BopoHexX,
2001 —4Y.1m4.2.-40c.
JlabopaTopHbI NPaKTUKYM MO 3NEKTPUYECTBY N MarHeTU3My : npaktudeckoe nocobue : 010400,
4 013800, 014100 / BopoHex. roc. yH-T, Kad. obien doumsmkn, dns. dak.; coct. H.M. AnerHukos,
A.H. AneliHmkoB .— BopoHex, 2004 — 43 c.
®puw C. 3. Kypc obuien doumsnkn : y4ebHmk : B 3 1./ C. 3. ®puw, A. B. Tumopera .— CI16. [n ap.]
: Jlanb, 2006.— T.3: OnTtuka. ATomHasa gumsuka .— M3a. 9-e, ctep. — 2007 .— 648 c.
Nanpcbepr . C. OnTuka : y4ebHoe nocobue ansa ¢pus. cneymansHocten By3os / . C. Jlanacbepr
— WN3a. 6-e, ctep. — M. : duamartnut, 2006 .— 848 c.

2

17. O6pa3oBaTesfibHble TEXHONIOMMU, MUCMNOfIb3yeMble MNpu peanusauum y4ebHOMU
OUCLUMNIUHBLI, BKNOYas AUCTaHUMOHHble obpa3oBaTesfibHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cMewaHHOe 0Oy4YeHue):

OAns peanusaumm yd4ebHOM AUCLMNAMHBI UCMONb3YHTCA cregylowmne MHAOPMaLMOHHbIE
TEXHOSOMMN: 3NIEMEHTbLI NporpaMmMmnpoBaHus (ansa ob6paboTkm pesynbTaToB IKCNEPUMEHTOB
B nabopaTtopHbix paboTax), paboTa C 9SNEKTPOHHLIMA pecypcamMuM Ha nopTanax
www.edu.vsu.ru (nekumm Ha obpasoBaTenbHbIX NnaTgopmax, BbiknagbiBaHWe 3MeKTPOHHbIX
BapuaHTOB 3a4a4HMKOB, Y4EOHbIX MOCOOMIA Ha NUYHBLIX CTpaHuuUax npenogaBaTenen B
obpasoBatensHoM nopTane), www.lib.vsu.ru (pabota ¢ anekTpoHHOMW 6a30n [aHHbIX
6ubnuotekn BIY); ucnonb3oBaHMe B MOArOTOBKE MaTepuarnoB nekuunm m B pabote co
CTYAEHTaMKN PasfiMyHbiX NPOrpaMMHbIX MateMaTU4eckmx NPOAYKTOB, Takmx kak Maxima wm

ap.

18. MaTepumanbHO-TEXHUYECKOE obecneyeHne AUCLUUNIUHDI:

JlekunmoHHas ayamTopus, OOCKa MenoBasi uUnvM MapkepHass 1 WT., CTOMbl, CTyNbA B
HeobxoaMMOM KONMYecTBe.

JTabopaTtopHble paboTbl MO KypCy «ONEKTpUYEeCTBO M MarHeTuam» npoBOOATCA B
nabopatopun kadenpbl obien dpusnkn Ne103 (r. BopoHex, YHuBepcuteTckas nnowaip,
A.1). JlJabopatopHble npoBogAaTca B rpynne no nogrpynnam go 15 yenosek. JlabopaTtopusa
OCHallleHa HeobXxoaMMbIM KONMYecTBOM paboumx MecT (28 cTonoB, M3 HWUX CTON Ans
npenogaeatens, crton ans nabopaHTa, 4 crtona ©6e3 obopygoBaHus, 22 ctona C
obopyaoBaHMeM AOns BbINOMHEHMA nabopaTopHbIX paboT no Kypcam «3InekTpuyecTBO U
MarHeTuam», 45 CTynbeB), KOMMbIOTEPOM ANA 06paboTKM pe3ynbTaToB BbIYUCIIEHUN,
KOMMMeKTaMmun Ans BbiNoNHeHMs nabopaTopHbIX paboT:

- nabopatopHoe obopyaoBaHus ONs BbINOMHEHWS paboT no onpefeneHuio yaenbHOro


http://www.edu.vsu.ru/
http://www.edu.vsu.ru/
http://www.lib.vsu.ru/

3apsga onekTpoHa B BaKyyMHOM Auode W MeTOAOM MarHeTpoHa, MO  U3YYEHUIo
3NEKTPOHHOro ocuunrorpada, no N3y4eHuo aNeKTPoCcTaTUYeCcKoro Nons, No nccnegoBaHmo
npouecca 3apsga W paspsga KoHOeHcaTtopa, MO U3YYEHUI CEerHeTO3NEeKTPUKOB, Mo
onpegeneHnto TeMmnepaTypHOn 3aBUCMMOCTIN CONPOTUBIEHNS METaNIIOB, NO onpeaeneHunio
rOPM30OHTaNbHON COCTaBMAKOLWEN MArHUTHOrO nons 3emnu pasnuMyHbiMM MeTogamMu, Mo
nccnegoBaHuo netnu rmcrepesmca  (peppomarHeTUKoB, no  onpegeneHuo
9MNEeKTPOANHAMUNYECKOW MOCTOSHHOW, MO W3Y4YEHWUI0 3aKOHOB MEepeMEeHHOro Toka, Mo
nccnegoBaHUio MOMynpoOBOAHMKOBBIX BbINPAMUTENEN U onpedeneHnto paboTbl BbIXOAa;
ocuunnorpad C1-178.1 (4 wrT.); 3NEKTPOHHbLIN CEKYHOOMEP;

- nabopaTopHbIN CTEH, « ANEKTPUYECKNE U3MEPEHUS U OCHOBLI METPOSIOrMM», Moaernb JJ1b-
110.004.04 (3 wT.);

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

- unpposon cyéTtumk U8533341-230 (4 wrT.);

- Komnbtotep HP ProDesk 400 G5 DM ¢ monntopom XKK 22" BenQ BL2283 1 konoHkamu (1
wT.).

Ayaoutopusa ans camocTtosTenbHon paboTbl cTyaeHToB Kadeapbl obuwen dpusnkn Ne134 (r.
BopoHex, YHuBepcutetckaa nnowanb, 4.1). Komnbtotepbl DELL — 4 wr., NogknoveHne K
cetn WHTepHeT un c obecneyeHneM p[Joctyna K SNEKTPOHHON WMHGOPMALNOHHO-
obpasoBartencHon cpege BIY; Microsoft Windows 7, pgorosop 3010-15/207-19 ot
30.04.20109.

19. OueHou4Hble cpeAcTBa ANsl NPOBeAEHUA TEKYLIEeM U NPOMEXYTOYHOU aTTecTauumn

MopsifoK OLeHKM OCBOEHUsi oby4datrommucs ydebHoro matepuana onpegensiercst
cofepXXaHeM crieyLmx pasaenoB AUCLUMIUHDI:

No HaumeHoBaHue WHankaTop(bl)
n/_n pasgena gucumnnuiel | KomneteHuums(v) JOCTMKEHUS OueHouHble cpeacTBa
(mogyns) KOMMeTeHUmMmn
1 | OnektpocTaTtuka OrK-1, ONK-1.1, OTK- OTTS? KnT: :2%?;;2::22%2—(52&6
OrlK-3 3.1, OlK-3.2 1-6
, | MocTosHHeiiA OnK-1, OrMK-1.1, OTK- OTq'l‘T’i'g‘;';;%‘g‘oaeTza:‘(‘)Tﬁ"'eazﬁ'me
3MNEeKTPUYECKMUIN TOK OlIK-3 3.1, OlK-3.2 barop P
7,8,14,15.
3 | MarHuTocTaTuKa OrK-1, ONK-1.1, OTK- OTqZS?II;Tﬁ:%%KanTga:ngMea%-;lT-e9
OrK-3 3.1, OMK-3.2 p12 pHOV P *
OHeprus
4 |rom O oK oK1, 0T |y paroprion patore
' OnK-3 3.1, OMK-3.2 paTopHoM p
MpeobpasoBaHue 15.
nonemn
5 OnekTpomarHutHas OrllK-1, OrllK-1.1, OrK- OTTgfﬁTgﬁi%?eaigH:LEe 2-6376Te
NMHOYKUNA OrlK-3 3.1, OlK-3.2 EO P P
6 | Mocmona u OMKL, | OMKAL, Ok |y e aore
OrK-3 3.1, OMK-3.2 paTopHon p
cneacTBust N3 HUX 10,13.




KoHTponbHas paboTta 1.

Tekylwlas aTTectaumnsa oopma KOHTpons — 3a4veT [MepeyeHb BONpOCOB
[MpomexyTovHas popma KOHTPONS — 3K3aMeH Komnnekt KUM

20. TunoBble OUEHO4YHbIE CpeACcTBa U MeTOoAMYECKMe MaTepuanbl, onpegensiowme
npoueaypbl oueHUBaHUsA

20.1. TeKywWmMn KOHTPONb yCneBaemMoCTu

KoHTponb ycneBaeMocTV MO OUCUUNIVHE OCYLLECTBMSIETCS C MOMOLUbIO CIEeAyLmMX
OLEHOYHbIX CPEeACTB:

KoHTponbHbIe PaboThl:

Tema: Dnexkrpocrarrka. [10CTOSIHHBIN DJIEKTPHUECKHUNI TOK.

BapwuaHrT 1.

3ananue 1. Haiftu cuny F anekTpocTaTH4eCcKOro OTTAJIKUBAHUS MEXKY SIIPOM aroMa HaTpHs U
60MOapIUPYIOLINM €T0 MPOTOHOM, CUMTAsA, YTO MPOTOH MOIOMIEN K SIAPY aTOMAa HATpUsI Ha
paccrosHue M. 3apsi Hatpus B 11 pa3 Gomblue 3apsja MpOTOHA (3apsi MIPOTOHA PaBEH 110 MOAYIIO
3apsly JIEKTpoHa). BiusiHueM 37eKTpOHHOM 000JI0UKH aTOMa HATpusl MIPEHEOPEYb.

3amanue 2. MbpUIbHBIN TTY3bIph € 3apsiaoM ( = 222 nKi HaXxoauTcs B paBHOBECUH B T1OJI€ TUIOCKOTO
TOPU30HTANILHO PACIOJIOKEHHOTO KOHeHcaTopa. Haiitu paznocts noteHnuanos U Mexay
IUTACTUHAMH KOHJIEHCAaTopa, ecii Macca my3bips M = 0,01 r u paccTostHre MEKIY TUIaCTHHAMU 0 =
5cm.

3ananue 3. Tonkoe nmomykousbLo paguyca R =20 cM 3apsbkeHo paBHoMepHO 3apsioM ( = 0,70 vK.
Haiiti Moaynb HanpsyKEHHOCTHU AJIEKTPUUECKOTO MOJIs B IEHTPE KPUBU3HBI 3TOTO MOJIYKOJIbIIA.

3ananue 4. Mexay IIIacCTHHaMU IIJI0OCKOTO KOHJIEHCATOpa MOMELIEHO /1B CJIOSI JUDJICKTPUKA —
CIIIOJIHAs MJIaCTUHKA () TOJNIMHOM MM M napaduH () TonmuHo MM. OnpenenuTe HanpsKEeHHOCTb
ANEKTPOCTATUYECKUX TOJIEH B CIOSAX JAUAJIEKTPUKA U AJIEKTPUUYECKYIO HHIYKIIUIO, €CIIU Pa3HOCTh
MOTEHIMAJIOB MEX 1y IUTacTHHaMuU KoHeHcaTtopa U = 500 B.

BapuaHT 2.

3agaHue 1. Haitn cuny F anekTpocTaTM4eckoro OTTamnkMBaHUs Mexay SApoM atoma
HaTpusa M 6oMGapAMPYIOLLIMM €ro NMPOTOHOM, CYMTas, YTO MPOTOH ModoLlen K aapy aToMa
HaTpus Ha pacctosiHue r = 6 - 1071 m. 3apsg HaTpus B 11 pa3 Gonblie 3apsiaa NpoToHa
(3apsia NpOTOHA paBeH Mo MOAYMI 3apsiay dNeKTpoHa). BnvsHuem anekTpoHHOW 060M04km
aToma HaTpusi npeHeGpeYb.

3aganue 2. MbinbHbIM Ny3blpb C 3apsgom ( = 222 nKn HaxoauTcs B paBHOBECUM B nosie



MMOCKOro ropu3oHTanbHO PacnoioXKeHHOro KoHAeHcaTopa. Hantn pasHoCTb NOTEHUMAnos
U mexay nnactmHamu KoHgeHcaTopa, ecnv macca nysbipsa m =0, 01 r u pacctosHne mexay
nnactuHamm d = 5 cm.

3aganue 3. ToHkoe nonykonbuo pagnyca R = 20 cMm 3apsikeHO paBHOMEPHO 3apsaoM

g = 0, 70 HKn. HaiiTn moaynb HanpsKeHHOCTU 3NEKTPUYECKOrO NoMst B LEHTPE KPUBU3HDI
3TOro nonykonbLa.

3apaHue 4. Mexay nnactTuHamm NOCKOro KOHAeHcaTopa NoOMeLLEHO ABa CNos ANAneKTprKa
— cnogaHasn nnacTuHka (e1 = 7) TonwuHon di = 1 Mm 1 napaduH (€2 = 2) TonwmHon dz = 0,
5 mMm. Onpegennte HanpPsHKEHHOCTb 3NIEKTPOCTAaTUYECKUX MOSIeN B CrOsX AUINEKTpuKa w
SMNEKTPUYECKYID  WMHAYKLUMIO, €CnM  pasHOCTb MOTeHuMarnioB Mexagy nnacTMHamm
koHgeHcaTtopa U = 500 B.

Tema: MarautHoe moJie.

BapuaHr 1.

3amanue 1. [To kpyroBomy BuTKy paguyca R = 100 MM U3 TOHKOTO TIPOBOJIa IIUPKYIUPYET TOK | =1,
00 A. HaiiTi MarHuTHYr0 MHAYKIMIO: ) B IIEHTPE BUTKA; 0) HA OCH BUTKA B TOYKE, OTCTOSIIEH OT
ero nenrtpa Ha X = 100 mm.

3ananue 2. Onpenenuts UHAYKIWIO MArHUTHOTO TIOJISl B TOUYKE , €CJIU MPOBOJIHUK ¢ TOKOM | nmeer
BUJI, OKa3aHHbIN Ha Puc. 1a. Paguyc n3orayToif yacTi npoBOAHKKA paBeH R, mpsMosnHEeHbIe
YYaCTKHU IIPOBOJIHHKA MPEAIIOJIATAIOTCS OYEHD JJIMHHBIMH.

3aganue 3. KBajgparHas npoBoJoYHas paMKa cO CTOPOHOM @ M IPSIMOM IPOBOAHHMK C ITOCTOSHHBIM
ToKOM | jiexxar B 0j1HO mrockoctd (cM. Puc. 10). MHAYKTUBHOCTE M COIPOTUBIEHUE PAMKH paBHEI L
u R. Pamky moBepuyau Ha 180 rpaaycoB Bokpyr ocu OO, oTcTosIIER OT IPOBOJIHMKA C TOKOM Ha
paccrosaue b. HaliTi KOJIMYECTBO DJIEKTPUYECTBA, IIPOTEKIIIEE B PAMKE.

(22 | ()f

(a) (b)
Puc 1.



BapwuaHT 2.

3agaHue 1. Tok 1 =5, 0 A Te4€T N0 TOHKOMY NPOBOAHUKY, U3OTHYTOMY, Kak MOKa3aHO Ha puc.
Pagnyc unsorHytol yactm npoBogHuka R = 120 mm, yron 2¢ = 90°. Hantu unHaykumio
MarHuUTHOIO NONs B TOYKE .

3agaHuve 2. Onpegenntb MHAYKUMIO MarHUTHOMO NOJIS B TOYKE , €CNKN NPOBOAHWUK C TOKOM |
nMeeT BM[, MOKasaHHbIN Ha puc. Paguyc M30rHytoM 4acTu NpoOBOAHMKA paBeH R,
NPAMOSIMHENHbIE YYaCTKM NMPOBOAHMKA NpeanosiaratoTcs O4eHb ASIMHHLIMU.

3aganue 3. Mo NM-o06pasHomMy NPOBOAHMKY, PACMONOXEHHOMY B FOPU30OHTaNbHOW MIOCKOCTH,
MOXeT CKOMb3nTb 6e3 TpeHus nepembivka (puc.). MNocnegHaa umeeT anuuy |, maccy m um
conpotmeneHue R. Bcs cuctema HaxoauTcs B O4HOPOAHOM MarHUTHOM Mofe C UHAYKUMEN
, HanpaBneHHOM BepTuKanbHO. B MOMeHT t = 0 Ha nNepeMblyKy Hayanu OencTBoBaTb
NMOCTOAHHOM TOPU3OHTaNbHOM curon F | M nepembldka Hayana nepemMeLlaTbecs
nocTynatenbHO BNpaBo. Hantn 3aBUCMMOCTb OT BPEMEHN t CKOPOCTN NEPEMbIYKM.

MHOYKTMBHOCTb KOHTypa W conpoTuBrneHue [1-o6pasHoro npoBoAHMKA MpeHebpexnmo
marnbl.

KonnokBuymbli

Konnoksuym 1.

Cnucok BonpocoB
1 HanpspkeHHOCTb anekTpuyeckoro nons. MNpuHUMn cynepnosvumm
2. 3akoH KynoHa. Nonesas TpakTtoBka 3akoHa KyrnoHa
3. None aunons
4. PaboTta cun anektpunyeckoro nons. MNMoteHumanbHbI XapakTep 3NeKTpUYeckoro
nons

5. CBsa3b Mexay NoTeHUManom n HanpsiKeHHOCTLHO SNEKTPUYECKOro nons
6. Teopema Octporpagckoro — Maycca. Ee npumeHeHne
7. PaboTa cun anekTpnyeckoro nosns

Konnoksuym 2.




MocTosiHHbIM TOK. AnddepeHumnansHas gopma 3akoHoB Oma u [xoyns — JleHua
Ctpoenune 3[C. 3akoH Oma ong nonHom uenu

3aKkoH B3anmMoaencTauns TOKoB. [onesas TpakToBKa B3aMMO4eNCTBUSA

3akoH buno — Casapa — Jlannaca, ero npyMmeHeHue

. Cwunebl, gencrsytowmne Ha Tokm B nonax. Cuna JlopeHua. O606weHHoe ypaBHEHME
ABWKEHUS B NOSSX

6. OnekTpoMarHUTHbIE BOSHLI. YpaBHeHust Makceenna.

agkrwbhE

Kpntepuun oueHku:

OLLeHKa «OTINNYHO»: AaHbl MOJIHbIE, DESBépHyTbIe OTBETbI HA YETbIpe BOMpoca KOJ'IJ'IOKBVIyMa. OTBeTbI
OOJTKHbI OTNNYaTbCA J'IOFI/I‘-IGCKOVI nocnenoBaTeribHOCTLIO, ‘-IéTKOCTbPO, yMeHI/IeM AenaTtb BblBOAbI. OTBeT
CTPYKTYPUPOBaH. ,D,OI'IyCKaPOTCFI He3HauvuTerlbHble HeD,O‘-IéTbI CO CTOPOHDbI 06yqa}ou.|.eroc;|, ncnpaeJieHHble UM B
npouecceoTBeTa.

OLeHKa «XOpOLLIO»: AaH MOSHbIA apryMeHTUPOBaHHLIN OTBET Ha TPW BOMpOCca KOMIOKBUYMa, NPy OTBETE Ha
OZVH BOMPOC MEIOTCS CYLLECTBEHHbIE HEA0YEThI. BO3MOXHBIHEKOTOPLIE YNYLLEHUS B OTBETaX, O4HAKO B
LlefIoM coepxaHve Bonpoca packpbiTo MOJHO.

OueHka «ygoBNeTBOPUTENBHO»: AaHbl HEMOMHbIE OTBETLI HA BONPOCHI KOMMOKBUYMa, NMMbo AaH OTBET NULLIb
Ha [Ba Bonpoca u3 4yeTblipéx. Cnabo aprymeHTUpOBaHHbIA OTBET, CBUAETENBLCTBYOLWMIA 06 anemMeHTapHbIX
3HAHMAX MO AMNCLMMNIINHE.

OueHka «HEeyaoBIIETBOPUTESIbHO» . OTMEYEHO HE3HaHWE N HENOHMaHWE NOCTaBJ1IEHHbLIXBOMPOCOB, cnabble
OTBETbI Ha BOMPOCHI N3 NpeaocCTaBJ1IEHHbIX o6y'~|alou.|,emy0ﬂ. OTcyTCTBMeaprMeHTaLI,VIVI npu oTBeETE.

JNTa6opaTopHbie paboTbl

NepeyvyeHb nabopaTopHbIX padboT

(12 nabopaTtopHbIX paborT)

NabopaTtopHasa paboTa 1. U3yyeHne aneKTpoHHOro ocuunnorpada.

JTabopaTopHas paboTta 2. VIaydeHne anekTpocTaTtn4eckoro nosnsi.

JTabopaTtopHas paboTta 3. MiccnegoBaHue npoLEeccoB 3apsga U paspsiaa koHaeHcaTopa.
JTabopaTtopHas pabota 4. OnpegeneHve yaernbHOro 3apsifa 9MekTpoHa B BaKyyMHOM
avoge.

JTabopatopHaa pabota 5. OnpegeneHve yaenbHOro 3apsida 9MekTpoHa MEeTonoM
MarHeTpoHa.

JTabopaTopHas paboTta 6. MIayyeHne CerHeTOaNEeKTPUKOB.

JTabopaTopHas paboTta 7. OnpegeneHne TemnepaTypHOn 3aBUCMMOCTM CONPOTUBIIEHUS
MeTannos.

JTabopaTtopHas paboTa 8. OnpegeneHne TemnepaTypHON 3aBUCUMOCTM CONPOTUBIIEHUS
NonynpoBOAHNKOB.

JTabopaTopHas paboTta 9. OnpegeneHne ropnsoHTanbHON COCTaBMNAKLWEN MAarHUTHOIO
nonsa 3emnu NpyM NOMOLM NOCTOSIHHOIO MarHuTa.

JTabopaTopHas pabota 10. OnpegeneHne aNekTpoagNHaMNYECKON NOCTOSTHHOWN.
JlabopatopHaa pabota 11. OnpegeneHve ropu3oHTanbHOM COCTaBMISAOWEN MarHUTHOrO
nonga 3emnu Npy NOMOLUUN TaHFEHC ranibBaHOMeTpa .

JTabopaTopHas paboTta 12. ViccnegoBaHne netnu ructepesnca oeppomMarHeTmkos.



JTabopaTtopHas paboTa 13. MonynpoBOAHMKOBbLIE BbIMPSAMUTENN.
JTabopaTopHas paboTta 14. MayyeHne 3aKkOHOB NOCTOSAHHOIO TOKa.
JTabopaTopHas pabota 15. OnpegeneHne paboTbl BbIXxo4a 3fEKTPOHa U3 MeTanna.

Komnnekt BonpocoB K pabotam nabopaTtopHOro npaktukyma.

JTabopaTopHas pabota Ne 1. IaydeHne anekTpoHHOro ocuunnorpada.

. HasHaueHue ocuunnorpada.

. OcHoBHbIe YacTn ocuunnorpada, ux HasHadeHue.

. YCTPONCTBO 3M1EKTPOHHOYYEBOWN TPYOKM, YYBCTBUTESNTbHOCTL TPYOKN.

. Kak npoussoauTcsa hoKycnpoBKa nyya?

. Kak perynupyeTtcsa apKocTb M306paxeHns Ha aKkpaHe?

. UTo Takoe CMHXPOHU3auUnd, noyemy oHa Heobxoauma?

. "eHepaTOp pa3BépTku. Ero HasHavyeHne. O6bACHUTL HEOH6XOANMOCTb
nnnoobpasHon PopMbl HaNPsHKEHNA Pa3BEPTKN.

. CnoxeHwne OByx B3aUMHO NeprneHaukynsapHblx konebdaHnn. durypol Jlnccaxy.
. YMeTb NOCTPOUTb M3006paxeHne curHana Ha aKpaHe no 3agaHHbIM
npenogaeatenem curHanam Ha "X” n’Y” nnactuHax.

. OnpepgeneHne 4acToTbl cMrHana Metoaom Jinccaxy.

. OnpepneneHve YyacToTbl CUrHaNa METO4OM KPYroBoW pa3BEépTKU.

. Onpegenexve casura a3 mexay TOKOM U HanpsbkeHnem B RC — uenouke.

JTabopaTopHas pabota Ne 2. MI3ydeHne anekTpocTaTtnyeckoro noss.

1. NoHaTne o6 anekTpocTaTM4ECKOM MNosie, ero CBOMCTBAX.
2. HanpsikeHHOCTb 1 noTeHunan, CBs3b Mexay HUMW.
3. Cnnosbie NUHUK NOMS N SKBMNOTEHUMAarbHbIE MOBEPXHOCTU, X B3aUMHOE
pacrnonoxeHue.
4. O6bACHUTB, NOYeMy B paboTe namepsieTcs pacnpeneneHne noTeHUmManos, a He ¢
HaNPS>KEHHOCTbIO.
5. CBOMNCTBO NOTEHUMANbHOCTU 3fIeKTpocTaTuyecknx nonen. Padorta cun
3NEeKTPOCTaTUYECKOro Nons.

6. Kak no akcnepumeHTanbHO Nony4YeHHOW KapTUHE Nonsi BbIYUCIUTL 3HAaYEHMe
Hanps»KEHHOCTM B AaHHOWN ToYke nonsa?

JlabopaTopHasg pabota Ne 3. iccnegoBaHme NpoLECCOB 3apsiaa U paspsaa KoHaeHcaTopa.

. ONEeKTPOEMKOCTb, €€ 3aBUCUMOCTb OT CBONCTB cpefbl.

. EMKOCTb yeOuHEeHHOro NnpoBogHMKA, NI0CKOro koHAeHcaTopa. EanHmubl eMkocTu B
cuctemax CU, CI'C.

. Kakne TOkM MOXXHO cuMTaTb KBa3MCTaLMOHaAPHbIMUN?

. [MoHATME 0 ToKax cMeLLeHus.

. CBsa3b Mexay TOKOM U HanpshkeHMeM Ha KoHOeHcaTope

. KakoBa uenb npeobpasoBaHus KoopauHaT B nosyrnorapnpmmyeckme npu

NOCTPOEHNN 3aBMCUMOCTEN HaNpsXKeHWs 3apsiga U paspsaa oT BpeMeHn?
JlTabopatopHas pabota Ne 4. OnpeaeneHve yoenbHOro 3apsiia afekTpoHa B BaKyyMHOM
avoge.

. UTto Takoe paboTa BbIxo4a 3MEKTPOHOB M3 MeTanna?




. MpPUYMHBI OTKIOHEHUS TEPMOSSIEKTPOHHOIO Toka OT 3akoHa Oma.

. YpaBHeHue borycnasckoro-JleHrmiopa (BbiBOg).
. OnpepgeneHve yaenbHOro 3apsaa 3NeKkTpoHa U3 3akoHa TEPMOINEKTPOHHOM
ammccum

JTabopaTopHas pabota Ne 5. OnpegeneHune yaenbHOro 3apsiga anekTpoHa MeToaom
MarHeTpoHa.

. UTto Takoe yaenbHbIN 3apsig anekTpoHa?

. Kak gBmxeTtcsa 3apsbkeHHas Yactuua B MarHUTHOM none?

. Cwuna JlopeHua, e€ onpeaeneHue.

. YUTO Takoe MarHeTpoH, Kak OH YCTPOEH?

. Kak onpegenseTtca KpUTU4ecKkoe 3HaYeHne MarHUTHOW MHOYKUUKW st MarHeTpoHa?

OueHnTb TOYHOCTb MeToaa.

JTabopaTopHas paboTta Ne 6. M3y4eHne cerHeToaneKkTpuKoB.

. Kakue 13 ananekTpmkoB OTHOCATCS K CErHETOINEKTPUKAM.

. Kak MOXXHO 06BACHUTL NPUPOAY CErHETOINEKTPUYECKMX SIBITEHUN.

. Kak ¢ nomoubto cxembl Corepa-Tayapa HabnogaeTca neTns AUanekTpuyeckoro
rmcrepesuca.

. Kak npousBoguTtcsa kanubpoBka ocen ocumnnorpada? Ykasatb obnactb

NnpuMeHeHnA CEerHeToaNEKTPUKOB.

JTabopaTopHas pabota Ne 7. OnpegeneHve TemnepaTypHON 3aBUCMMOCTU CONPOTUBIIEHUS
MEeTanos.

. Knaccudukaums Bewwects Ha MeTansbl, NOSYNPOBOAHUKM U AUINEKTPUKN. B 4EM
YCNOBHOCTb TaKoro geneHusa?

. Pasnnuune mexagy metannamu un nonynpoBoAHMKamMu, NonynpoBOAHMKaMUN U
AN3NEKTPUKaMu.

. MpryrHa BbICOKOW 311EKTPONPOBOAHOCTN METansos.

. OBBbACHUTL NPUYMHY BO3paCTaHUSA 3NEKTPUYECKOro CONpOTMBIIEHNS METANMOB C
TemnepaTypou.

. O6bAcHMTL MeToauKy onpeaeneHuns Ro n a no rpaduky R = R(t).

. [MoHATME O CBEPXMPOBOANMOCTH.

JTabopaTopHas paboTta Ne 8. onpegeneHne TemnepaTypHON 3aBUCUMOCTWN COMPOTUBIIEHNSA
NosynpoOBOAHUKOB.

. OGBACHUTL PUNYECKMIN MEXAHM3M NMPOBOAMMOCTM B NOMYNPOBOAHMKAX.

. BrnnsiHne npumeceit Ha anekTpoNpPOBOAHOCTL MOMYNPOBOAHMKOB.

. OGBACHUTb MPUYMHY YMEHBLLEHNS SNEKTPUYECKOro CONPOTUBIEHMS
NoynpOBOAHMKOB C TEMNEPATYPOIA.

. O6bACHUTL MeTOAUKY onpegeneHns R, 1 B no rpaduky 3aBMCMMOCTY norapydma

COMPOTUBIIEHNS OT TEMMEepPaTypbl.

JlabopaTtopHas pabota Ne 9. OnpegeneHne ropnsaoHTanbHOM COCTaBNAOLWEN MArHUTHOMO
nons 3emnu Npy NOMOLLM NOCTOSAHHOIO MarHuTa.

. MarHuTHoe none, ero rpadu4eckoe n3odbpaxeHune.

. [Mone NocTosiHHbIX MarHUTOB.




. MprHUMN cynepno3vumm MarHUTHbIX MONEn 1 ero NpMMeHeHne B JaHHOW paboTe.

. OneMeHTbl hopManbHOM Teopun MarHeTnama. NoHsATMe MarHUTHOM Macchbl. 3akoH
KynoHa gns marHuMTHbIX Nonen.
. EaonHnubl nsmepenmns B cuctemax CU n CIrCM.

JTabopatopHas pabota Ne 10. OnpeaeneHne anekTpoanHaMmM4eCcKom NOCTOSIHHOM.

JTabopaTtopHas pabota Ne 11. OnpeaeneHne ropnsoHTanbHON COCTaBMAIOLWEN MAarHUTHOIO
nons 3emny Npy NOMOLLM TaHrEHC ranbBaHOMeTpa.

. OneMeHTbl 3eMHOro marHeTuama. MarHuTHble 1 reorpaduyeckme Nonkchl.
MarHuTHoe cknoHeHne. MarHMTHOEe HaKrnoHeHMeE.

. MoHaTne marumutHoro nons. OCHOBHAsA XapakTepucTuKa MarHMTHOro nNons —
NHOYKUNA. JIMHUM MHOYKLMK, NX CBOUCTBA.

. HanpskeHHOCTb U MHAYKUUS MarHUTHOro nons. EauHuLbI namepenus u .

. MpuHUun cynepnoauumm nonen. 3akoH buo-Casapa-Jlannaca. Ero npumeHeHne npu

pac4deTe nosid B LEHTPE KPyroBoro Toka. Ha 4em ocHoBaH meToq onpepgeneHnAd Ho?

JTabopaTopHas pabota Ne 12. ViccnegoBaHne neTnu ructepesnca peppomMarHeTmkos.

. Kak knaccudpumumpoBatb MarHETUKN?

. Kak ob6bsicHaeTcs npupoaa deppomMarHeTUKoB?

. B yem 3akntoyvaeTcsa sBneHue rucrepeaunca?

. UTo Takoe marHMTHas NpoHMLAEMOCTb BelecTBa?

. Kakon cMbICn OCTaTOMHOW MHAYKLUW U KO3PLMUTUBHOM CUIbI?

. O6bsACHUTL METOANKY U3YYEHUS TMCTepeamnca C NOMOLLIbIO ocumnnorpaga.

. OB6BACHUTL XO4 OCHOBHOW KPUBOW HAMarHU4eHus:.

. Kak no dpopme netnu ructepesnca onpeaenntb CBoMCTBa oeppomarHeTmka u
TennoBble noTepn?

. Kak ocywiectBnseTtcsa kanmbposka ocumnnorpada B eanHuuax B n H?

JTabopaTopHas pabota Ne 13. MonynpoBOAHNKOBbIE BLINPSAMUTENN.

. HasHaueHue BbinpsasMuTenen.

. MpuHUMN paboTbl NONYNPOBOAHMKOBLIX ANOL4OB, UX 4OCTOMHCTBA.

. MapameTpbl NONYyNPOBOAHMKOBLIX ANOLOB.

. 3aBMCUMOCTb BbINPSIMUTENBbHBLIX CBOWCTB AMo4a OT ero BofbT-aMNepHOmn
XapaKTEePUCTUKN.

. OCHOBHbIE CXEMbI BbINPAMITEHNS, X OOCTOMHCTBA M HEQOCTATKMW.

. O6BbACHUTL NPUHLMN ocuunnorpadnupoBaHns BOfbT-aMNEPHON XapaKkTePUCTUKN
avoaa.

7. Kaknum obpasom gocturaetcsa criaxusaHue nynbcauum BbINPSMIEHHOMO Toka

lNMepeyeHb BONPOCOB K TEKyLLEeW aTTrecTaumm (3a4eT):

1. OneKkTpomMarHMTHble B3aMMOLENCTBUA. DNeKTpocTaTmKa.
2. [NpOBOAHUKN N ONINEKTPUKN B SNEKTPUYECKOM Morne.

3. NOCTOSAHHbIN 3NEKTPUYECKUIA TOK.



4. CTaumoHapHble MarHUTHbIe nons. [MpoMarHUTHbIEe 3(PEKTbI.

5. OnekTpoMarHMTHas UHOYKUMS.

6. YpaBHeHust MakcBenna. OCHOBHblE CBOMCTBA 9NEKTPOMarHUTHOrO Mnons.
7. NepeMeHHbIN TOK. QNeKTpPOnNpoBOAHOCTb.

8. KOoHTaKTHbIe siBreHuns. TepMoaneKkTpoHHas aMUccus.

9. DneKkTpMYecknit TOK B rasax.



Mpumep KOHTPONLHO-U3MEepUTesibHbIX MaTepuanoB K
NPOMEXYTOYHOU aTTecTauuu (3Kk3amMeH)

YTBEPXOAIO

3asepyowmi kadegpon odLen pusnkm
(Typuwes C.10.)

HanpaBsneHnune noarotoBkn 12.03.03 ®oTOHMKA M onToMHdOPMaTUKA

Ouncumnnmnua 651.0.19 3nekTpn4yecTBo 1 MarHeTU3m

dopma obyyeHusi__o4Has

Bua koHTpons__sk3ameH Bug aTTectauuu___npomMmekyto4yHas

KoHTponbHO-U3MeputenbHbIn matepuan Ne

1. DneKkTpuyeckune 3apaabl N ux CBOMCTBA. 3akoH KynoHa

2. YpaBHEHME MOCKOM MOHOXPOMAaTMUYECKOWN BOSHbI.

Coctasutenp 3aHuH U.E.
rnoodnucsb pacwucghposka nodnucu




lMpomexyTodHas aTTecTauusa no AUCLUMNIMHE — 3K3aMeH. B npunoxeHue kK gunnomy
BHOCUTCSA OLEeHKa omsu4yHo/xopouwlo/ydoernemeopumeribHo. MNMpomexyToyHas atTectaums
NpOBOANTCHA B COOTBETCTBUM C [1onoxeHmnemM o0 NpoMeXyTOYHON aTTecTaumm oby4vatoLmnxcs
no nporpaMmmam BbicLlero obpasoBaHnsi BopoHeXCKOro rocyaapCTBEHHOMO yHMBEpPCUTETA.

KpuTepunn oueHku (3Kk3aMeH No TeopeTUYecKoMy Kypcy «QIEKTPUYECTBO U
MarHeTn3mM»):

OueHka «0mJIuUYHO»: ypoBEHb COOPMUPOBAHHOCTU KOMMETEHLMNIN — BbICOKUIA
(yrny6bneHHbin). NMonHoe cooTBETCTBME OTBETA CTyAEeHTa Ha npeafaraemblili BONpoc
YeTbIpEM BbllLieyKa3aHHbIM NnokasaTensiMm 1 ocBanBaeMblM KOMMNETEHLUSIM.
KomneTteHumMn cdhopmMmnpoBaHbl NOHOCTbIO

MpomexyTodHast atTTecTaunsa No ANCLMNIMHE — 3K3aMeH. B npunoxenune k gunnomy
BHOCUTCSA OLeHKa Oomsiu4yHo/xopouwlo/ydoernemeopumernibHo. MNMpomexyTovHas atTectaums
NPOBOANTCA B COOTBETCTBUM C [MONOXEHNEM O NPOMEXYTOYHON aTTecTaunmn obyyaromxcs
no nporpaMmmam BbicLlero obpasoBaHnsi BopoHEXCKOro rocyfapCTBEHHOMO YHMBEPCUTETA.

Kputepum oueHkun (3Kk3amMeH No TeopeTU4ecKoMy Kypcy «AnekTpocTaTuka,
aneKTpomMarHeTu3Mm, konebaHusi 1 BOSTHbI»):

OueHka «OmMIuU4YyHO»:. YPOBEHb CHOPMMPOBAHHOCTU KOMMETEHUMA — BbICOKUN
(yrnybneHHbin). lNMonHoe cooTBeTCTBME OTBETA CTyAEeHTa Ha npeanaraeMbli BOMpoC
YeTbIPEM BbllLEYKa3aHHbIM MoKa3aTensam u ocBavBaeMbiM KomneTeHumam. KomneTeHuun
COOPMUPOBaHbI MOJSTHOCTLIO, MPOSBASAOTCA U UCMOMb3YTCA CUCTEMATUYECKN, B MOSHOM
obbeme. [laHHbIN YPOBEHb MPEBOCXOANT, MO KpaHen Mepe, Mo OAHOMY U3 NepPEeYNCIIEHHbIX
BblLLEe nokasaTenen NoBblWeHHbIN (MPOABUHYTLIN) YPOBEHb.

OueHka «xopowoy»: YpoBEHb CHOPMUPOBAHHOCTM KOMMETEHUUN — MOBbILIEHHbIN
(npoaBuHyTbIN). OTBET CTyAEHTa BbIABNAET HeLOCTaTOYHOE BrafgeHME HeobxoauMbIMu
TeopeTUYECKNMUN U NPAKTUYECKUMM HaBblkaMn. KomneTeHuun B LenomM cpopMmnpoBaHbl, HO
NPOSIBAAIOTCA U UCNONb3YOTCA (PpparMeHTapHO, He B NOSTHOM O06beMe, YTO BblpaXkaeTcs B
OTAENbHbIX HETOYHOCTSX (HeCyLleCTBeHHbIX owunbkax) npu oteBeTe. OTBET oTnMyaeTcd
MeHbLLEeN 06CTOATENbHOCTLIO, MNYyONHON, 06OCHOBAHHOCTLIO U NMOSTHOTOM, YEM MPU BbICOKOM
(yrnybneHHoM) ypoBHe chopMUPOBaAHHOCTU KoMmneTeHumn. OgHako AonyLeHHble OLWMOKN
NcnpaBnsaTCa caMuMM CTYOEeHTOM nocre OOMOMHUTESbHBIX BONPOCOB NpenogaBaTens.

[laHHbBIN ypOBEHb NPEBOCXOANUT, MO KpanHEn Mepe, N0 OAHOMY U3 NEePEYNCTIEHHbIX BbiLle
nokasarenemn noporosbi (6a30BbLIN) YPOBEHD.

OueHka «y008/1eMEoPUMENbHOY: oTBeT CTyOeHTa oTnM4aeTcs
HernocneaoBaTenbHOCTbIO, HEeyMeHMeM [JenaTtb  BbiBOAbl, CnabbiM  OCBOEHMEM
TEopPeTUYECKMX U MPaKTUYECKNX HaBblKoB.KoMneTeHUmMn cdhopMmrpoBaHa B OBLLMX YepTax,
NPOSABNAIOTCA UM UCMOMNb3YTCA CUTYaTUBHO, YaCTUYHO, YTO BbipaXkaeTcs B OOMyckaembixX
HETOYHOCTAX M CYLIECTBEHHbIX OLIMOKax MNpu OTBETE, HapyLUEHUWU TOTMKU U3IOXKEHMS,
HEeYMEeHUN apryMeHTUpPoBaTb U 06OCHOBbLIBATb CYXXAEHUSA U NPOMECCUOHANBHYIO NMO3ULNIO.
NaHHbIi ypoBeHb obsizaTeneH AnNs BCeX OCBauBalOLWIMX OCHOBHYH 0obpasoBaTerbHyo
nporpamMmmy.

OueHka «Heydoeriemeopume ibHO»: KOMNeTEHLUMN He ChOPMUPOBaAHbI, YTO BblpaxkaeTcsl



B pPaspo3HEHHbIX, OEeCCUCTEMHbIX, OTPbIBOYHbIX 3HaHMAX, [OOMNycKaeMblX rpyobbix
npodeccuoHasnbHbiXx OWwWnbKax, HEeyMeHUW BblAeNsATb [MaBHOE W BTOPOCTENEHHOoe,
CBSA3bIBAaTLTEOPUIO C MPAKTUKOW, YCTaHaBNMBaTb MeXnpeaMeTHble CBA3N, (hopMynnpoBaTh
BbIBOAbI MO OTBETY, OTCYTCTBUM COBCTBEHHON NPOEeCCNOHANbHON MNO3NLNM.

Ecnu cTyaeHT He ocBavBaeT AUCUMMIUMHY B YCTAaHOBMEHHOM Nporpammoi o6beme U
B CPOKW, onpegerneHHble rpadukom y4yebHOro npouecca, OH He JonyckaeTcs K
NMPOMEXYTOYHOMN aTTecTaummn no gaHHoMy Buay y4ebHon paboThbl.
dakT HeBbINOMHEeHNst TpeboBaHWUA, NPeAbABNAEMbIX K CTYAEHTY NPY OCBOEHUU
OVCUMNIHBI « QNEKTPUYECTBO U MarHeTU3M» U OTPaXKEHHbIX B BbILLENEPEYNCIIEHHbBIX

KpUTEpUSIX, UKCMPYETCSt B BEAOMOCTM OLIEHKOW Heyd0o8riemeopumesibHo.



doHA OUEHOYHbIX CpeacTB CHOPMUPOBAHHOCTM KOMMETEHLUN
Koa n HanmeHoBaHue komneteHuuu: OMNK-1.1

anMeHHET 3HaHUA eCTeCTBEeHHbLIX HayK B MH)KeHepHOI;I npaKTuke

Mepuon okoH4YaHUA chopMUpPOBaAHUA KOMMNETEHLUUN:2 CEMECTP

MepeyveHb ancumnnnH (Moaynen), NPakTuK, y4acTBYOLWNX B OPMUPOBaAHUN
KOMneTeHunn:

—  Oucumnnuubl (mogynu) (6nok 1):
— bBb1.0.19 SnektpnyecTBo n MarHeTnsm (2 cemectp)

Mepe4yeHb 3apaHn ANA NpoBepPKU chOpMUPOBAHHOCTU KOMMNETEHLUN:
1) TecToBble 3a4aHUSA:
1. DnekTpoMarHMTHOE Nosie XxapakTepuayeTcs YeTbipbMSA OCHOBHbIMU BEKTOPHbLIMU
BennumHamu E; D; H; B. ConoctaBbTe 0603Ha4YeHNe 3TUX BEKTOPOB C UX Ha3BaHUEM:

1) anekTpuyeckon MHAYKUNEN;

2) HaNPSYKEHHOCTb ANEKTPUYECKOro nons;

3) MarHUTHOM UHOYKUNER;

4) HanNPsPKEHHOCTLIO MarHUTHOrO MonA.

OTtBeT: E-2; D-1; H-4; B-3.
2. 3anucaTb BblpaXXeHMe ANs BEKTopa HanpshkEHHOCTM SNEKTPUYECKOro nonga 4vepes
noTeHuman nons.

Omeem: .E=-grad@
3.3anucaTtb BblpaxeHne Ans HanpspkeHHOCTM WM noTeHuMana nons, co3gaBaemMoro
TOYEYHbIM 3apsiaoM

c__Q _Q

Omeem: . brgyer®’ Are,er

4. Kakon chopmyron onpegensieTca éMKOCTb KOHAEHcaTopa?

Omeem: C =Q/gp,.
5.3anunwmnte hopmyny, BeipaxatoLlyto 3akoH brno-CaBapa ans TOHKOro npoBoaa.

=)L wm  dp=A SN2 g
Omeem: 4z P 4x  F

6. 3anvwunte matematudeckn Teopemy [Maycca.
Omeem: ng”rS — 4WQOXB

7. 3aKOH 3MEKTPOMAarHUTHOM MHAOYKLUMMW.

1dq
Omeem: & = e
c dt

8. Onpep,eneHl/le 3neKpr-|eC|<0|7| MHOYKUNA D 1 Hanps»KeHHOCTU MarHUTHOro nons H.



Omeem: D = E + 4P, H=1B —47M,

rae P — BekTop nonsipusauum cpefpbl, M — BEKTOP HAMarHM4YeHus.

9. 3akoH Oma B agndbdpepeHumanbHON hopMe 1 Ans y4acTka NpoBOAHUKA.

- j=ocE.  J=-.
Omeem: 1 =7 B

10. YpaBHeHna Makcsenna B auddepeHumansHon hopme Ansa nons B Bakyyme.

Omeem:
divE = dmp,
4 10E

otB = —j+ ——,
o c I c Ot
divB = 0.

10B
rotEh = ——(.—.

c ot

2) pacyeTHble 3a4a4n:
1. MpnBeanTe hopMynMpoOBKY NepBOro ypaBHeHus Makceenna:

OTBeT: C nepeMeHHbIM MarHUTHbIM TMOMEM HepaspbiBHO CBA3aHO BUXPEBOE
NHOYLMpPYEMOe 3reKTpUYecKoe none
2. Yto nossonseTr caenatb BBeAEHWE KOMMIEKCHOW OU3NEKTPUYECKON MPOHULLAEMOCTU
nossonseT?

OtBeT: (popmanbHO paccmaTtpuBaTb NPOBOAdALLME Ccpedbl NO  aHanormm ¢
HEeNpPOoBOAALLNMMU.
3. [lucnepcuen anekTpomMarHMTHOW BOSIHbI UK AUCNEPCUEn cBeTa B CBETOBOM AuanasoHe
Ha3bIBaloT. ..

OTBeT: 3aBUCUMOCTb BENUYMHDI &,11,G , @ TAKKE N U 1, XapakTepu3ayoLLmMx CBONCTBA
BELLECTBA, OT YaCTOTbl 3NEKTPOMArHUTHOrO U3Ny4yeHus.
4. NMna3meHHou (JIaHrMIOPOBCKOWM) YaCTOTON Ha3bIBalOT YacTOTY, KOTopas ...

OTBeT: xapakTepusyeTt cBoboAHbIE kKonebaHus "anekTpoHHOro" rasa.
5. 3anucatb BbipaxeHue [Ons BEeKTopa HanpsXXEHHOCTW JMeKTPUYecKoro nons yepes
noTeHuman nons.

OrtBerT: .E=-grado
6. 3anuwmnte hopmyny, BbipaxkatoLLyto 3akoH brno-CaBapa ansa TOHKOro NpoBoAa.

Ll Isn‘ladl,

n'B:ﬂ[d]r]L] WIH  dB=
r dr r°

OrtBer: o
7. Wmeetca GeckoHeyHasa nnacTMHa U3 OAHOPOAHOrO  (peppomMarHeTmka C
HamMmarHuyeHHocTbo J. Hantn Bektopbl B 1 H BHYTpU 1 BHE NnacTuHbl, ecriv BekTop J
HanpasneH nepneHanKynapHO NOBEPXHOCTU NNACTUHBLI.

OteeT: B = 0 Bctogy, BHe nnactuHbl H = 0, BHYyTpn H = =J

Kon v HammeHoBaHue komneTteHuuu: OMNK-3.1

BbiGupaeT 1 Ucnonb3yeT COOTBETCTBYHOLNE PECYPChl, COBPEMEHHbIe MeTOAUKA U
obopynoBaHue Ans NnpoBeAeHUsi IKCNepUMeHTanbHbIX UCCNefOBaHMA U U3MEPEHUMN



Ilepuoa okonyanusi GopMHUPOBAHUS KOMIIETEHUMH: 2 CEMECTP
[lepeuens aucUmIMH (MOIYJei), MPAKTHK, YIACTBYIOUINX B (POPMHUPOBAHUU KOMIIETCHIIUH:

—  Oucumnnuubl (Mmoaynu) (6nok 1):
- 61.0.19 3nekTpn4ecTBO N MarHeTn3m (2 cemecTp)

1) TecToBble 3a4aHUS:
1. Boibepute npaBunbHbIA BapuaHT oTBeTa:
YTto ycTtaHaBnmBaet npasuno JleHua?
a) HanpaBneHne UHAYKLMOHHOIO TOKa B 3aMKHYTOM Lienu,
6) KONMYecTBO TENNOThI, BbIAENSAEMOMN B 3NIEKTPUYECKON Lienw,
B) HanpaBfeHne MarHUTHOro Nons.
2. Boibepute npaBusnbHbI BapuaHT oTBeTa:
[nsa yero ncnonb3yoT apdekt Xonna?
a) AnA co3faHuA AaTYUKOB YrTOBbIX NepeMeLLeHUN,
6) ons co3gaHns AaTYNKOB AaBNEeHUHN,
B) ANs BbIpabOTKN SNEKTPOSHEPIUN.
3. Beibepute npaBusibHbIN BapuaHT oTBeTa:
K kakomy knaccy siBneHun oTHocuTtcs adpdekT MNenbTbe?
a) K TepMO3NEKTPUYECKUM ABIEHUSM,
6) K ranbBaHOMarHUTHbLIM SBNEHUAM,
B) K ANIEKTPOONTUYECKUM SBNEHUSAM.
4. BoibepuTe npaBunbHbIN BapuaHT OTBETa:
UTto pemoHcTpupyeT adpdekT MenccHepa?
a) cBepxnpoBOAUMOCTb,
0) cBEpPXTEKYYECTD,
B) 3aKOH COXpaHEeHUs nMnyrnbCca,
r) nepBoe Ha4yano TepMOANHAMMUKMN.
5. Bboibepute npaBurbHbIN BapuaHT oTBeTa:
HanpsbkeHne Ha KOHUax MegHoro nposoga gvameTtpom d n gnvHown | pasHo U. Mpu
yBENMYEHUN HaNpsbKeHUs B 4 pasa yaernbHaga Tennosas MOLWHOCTb TOKA ...
a) yBenuuutcsa B 16 pas,
6) yBennuntca B 4 pasa,
B) HE U3MEHUTCH,
r) ymeHbnTCS B 16 pas.
6. NoToK BEKTOpa HanNpPs»KEHHOCTU 3NIEKTPOCTATMYECKOrO MOSs B BakyyMe CKBO3b NtobyHo
3aMKHYTYIO MOBEPXHOCTD ...
1) nponopuuoHarieH anreébpanyeckon cymme 3apsaoB, 3aKITOYEHHbIX BHYTPU
3TOMN NOBEPXHOCTHU
2) nponopuMoHaneH NpoM3BeaeHNIo 3apsa0B, 3aKIMOYEHHbBIX BHYTPY 3TON
NMOBEPXHOCTMN
3) nponopuMoHaneH OTHOLIEHNIO 3apsiA0B, 3aKMFOYEHHbLIX BHYTPU 3TOM MOBEPXHOCTU
4) nponopuuoHaneH cymme Moayrien 3aps40B, 3aKNYEHHbIX BHYTPU 3TOM
NMOBEPXHOCTH
7. DNeKTpMYecKuin NoTeHuman nong - 370 BeNMYnHa paBHas ...
A) noTeHUManbHOM 3HEPrun eAUHUYHOIO NOJIOXKUTENbHOro 3apsiga B AaHHOMU
TOYKe nons.

5) npounideegeHune NoTeHUManbHON SHeprnn 3apaaa n ero BeJindmHbl



B) oTHOLWeHMe BeNMYUHLI 3apsaa K ero noTeHumanbHON aHeprm
[") OTHOLWEHME BeNMYMHbI 3apsga K ero KUHeTUYEeCKOM Heprum

8. Kakown cpopmyrion onpenensietcs 3akoH OMa aAnsa 3aMKHyTOW(NOSTHON) Lenu?

Omeem: | =
R+R

9. B NOCTOSAHHOM 3MEKTPUYECKOM Nosie NOBEPXHOCTb NPOBOAHMKA

a) ABNSeTCS 3KBUMOTEHUMANbHON,
6) He siBNsieTCs 3KBUMOTEHLMAMNBHOM

10. B nocTtostHHOM AJIEKTPUYHECKOM MoJie Ha NoBEePXHOCTb NMNPOBOAHMKA ﬂeﬁCTByeT cuna,

HanpaeneHHas
a) No Hopmarsnu kK MOBEPXHOCTU HapYXYy,

©) no Hopmanu BHYTPb NPOBOAHMKA, B) Cuna He AENCTBYET.

2) pacyeTHble 3agayv
1. KoHgeHcaTtop 3apsaunn 0o HanpsbkeHus 220 B, a 3aTtem paspagunu yepes pesuncTop.
Mpu pa3psage Ha pesncTtope Bblgenunock 0,5 [k TennoTel. Hantn éMKocTb KOHAeHcaTopa.

OtBerT: 20,7 Mk®. (2 6anna)
2. HanpsbkeHune Ha knemmax batapen npu pasoMKHYTOM Lienu paBHo 14 B, a npu 3aMkHyTOM
uenn — 10 B npu Toke B uenn 25 A. HanTtu BHyTpeHHee conpoTmBreHne GaTtapew.

OtBeT: 0,16 OM. (2 6anna)
3. Uepes koHTYp, MHOYKTUBHOCTb KOoTOporo L = 0,02 [H, Te4eT TOK, U3MEHSOLWMNCA MO
3akoHy | = 0,5 sin500t. AmMnnutygHoe 3HadeHne JOC camouHAOyKLMK, BO3HUKAIOLEN B
KOHType, paBHoO ...

OteerT: 5 B. (2 6anna)
4. Cuna B3auMOAENCTBMS OBYX OTpuUATENbHbIX TOYEYHbIX 3aps40B, HAXOASLMXCS Ha
paccTosiHun R gpyr oT gpyra, pasHa F. 3apsag ogHOM U3 YyacTuy, yBENUYUIM NO MOOYSO B
ABa pasa. Utobbl cuna B3ammopenctensa F He nameHmnach, pacctosHMe Mexay 3apsgamm
Hago ...

OTBeT: yBenuunTh B V2 pas (2 6anna)
5. B anekTpoMarHMTHOM Hacoce Ans nepekavky pacnsiaBfieHHOro MeTarnsa y4actok Tpy6bbl
C MEeTasnsioM HaxoguTca B OAHOPOLHOM MarHMTHOM MoONie C MHAYKUMEn B (CM. pUCyHOK).
Uepes aTOT yyacTok Tpybbl B nepneHaukynapHoM BekTtopy B 1 ocu Tpybbl HanpasneHun
NponyckalT paBHOMEPHO pacnpegeneHHbln Tok |. Hantu un3bbiToyHOe [asneHue,
co3fgasaemoe Hacocom npu B =0,10 Tn, =100 Ana=2,0 cm.
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OtBeT: 0,5 kla. (5 6annos)
6. KonbLo pagnyca R n3 ToHKoM NpoBOMNOKM MeeT 3apsag . Hantu moaynb Hanps)KEHHOCTH
9NEKTPUYECKOro Nons Ha OCK KofbLia Ha pacCcTosiHumM | OT UeHTpa.



OtBerT: E = gl/[411eo(R? + 1?)3/2] (5 6annos)

Koxa n nanmenoBanne kommnerenuun: OITK-3.2

O6pabaTtbiBaeT 1 NpeAcTaBNAET NOJNyYeHHble IKCNnepuMeHTanbHble AaHHble Ans
nony4yeHuss 060CHOBaHHbIX BLIBOAOB

Iepuoa oxkonuanusi GopMUPOBAHUS KOMIETEHIUU: 2 CEMECTP

[epedens auctmIumH (MOAYeH), MPAaKTHK, YIaCTBYIOIIUX B (DOPMUPOBAHUN KOMIICTCHIINN:

—  Oucumnnunbl (mogynu) (6nok 1):
51.0.19 3nekTpnyecTBo N MarHeTn3m (2 cemecTp)
1. Bolbepute npaBunbHbI BapuaHT oTBeTa:
YTto ycTtaHaBnmBaet npasuno JleHua?
a) HanpaBneHne UHAYKLMOHHOIO TOKa B 3aMKHYTOM Lienu,
6) KONMYecTBO TENNOThI, BbIAENAEMOMN B 9NIEKTPUYECKON Lienu,
B) HanpaBfeHne MarHUTHOro Nons.
2. Boibepnte npaBunbHbIN BapnaHT oTBeTa:
[nsa yero ncnonb3yoT ahekt Xonna?
a) AnA co3faHuA AaTYUKOB YrTOBbIX NepeMeLLeHUN,
6) ons co3gaHns AaTYNKOB AaBeHUHN,
B) ANS BbIpabOTKN SNEKTPOSHEPIUN.
3. Beibepute npaBusibHbIN BapuaHT oTBeTa:
K kakomy knaccy siBrneHun otTHocuTtcs adpdekT MNenbTbe?
a) K TepMO3NEKTPUYECKUM ABIEHUSAM,
6) K ranbBaHOMarHUTHbLIM SBNEHUAM,
B) K 3NIEKTPOONTUYECKUM SBNEHUSAM.
4. BbibepuTe npaBunbHbIN BAapuaHT OTBETA:
UTto pemoHcTpupyeT adpdekT MenccHepa?
a) cBepxnpoBOAUMOCTb,
0) cBEPXTEKYYECTD,
B) 3aKOH COXpaHeHUs nMnyrnbCca,
r) nepBoe Ha4yano TepMOANHAMUKMN.
5. Bboibepute npaBusbHbIN BapuaHT oTBeTa:
HanpsbkeHne Ha KOHUax meaHoro nposoga guameTtpom d n gnuHon | pasHo U. Mpu
yBENMYEHUN HaNpsKeHUs B 4 pasa yaerbHasa TennoBas MOLWHOCTb TOKA ...
a) yBenuuutcsa B 16 pas,
6) yBennuntca B 4 pasa,
B) HE U3MEHUTCH,
r) ymMeHbLnTCA B 16 pas.
6. [oTOK BEKTOpA HANPSPKEHHOCTU ANEKTPOCTATUYECKOro NONs B BaKkyyMe CKBO3b N00YH0
3aMKHYTYIO MOBEPXHOCTD ...
1) nponopuuMoHaneH anrebpanyeckon cymme 3apsaoB, 3aKNOYEHHbIX BHYTPU
3TON NOBEPXHOCTU
2) NponopLMoHaneH Npon3seneHnIo 3apaa0B, 3aKITOYEHHBIX BHYTPU 9TOM
NMOBEPXHOCTMN
3) NponopLMOHaneH OTHOLLEHUIO 3apsiA0B, 3aKMOYEHHbBIX BHYTPU 3TOM NOBEPXHOCTU
4) nponopunoHaneH cymme Moayrnen 3apsaoB, 3aKMO4YEHHbBIX BHYTPU 3TON
NMOBEPXHOCTMN




7. ONeKTpMYecKknin noTeHuman nong - 370 BeNMYnHa paBHas ...
A) noTeHUManNnbLHOWN 3HEePrum eQUHNUYHOrO NOJIOXKUTENbHOro 3apsaa B AaHHOMN

TO4YKe nons.
5) npoundeegeHne noTeHUuManbHom SHEPrnn 3apgaaa n ero BeJind4nHbl
B) OTHOLLEeHne BEJNMNYNHbI 3apdia K ero noTeHUmManbHoOmn SHEPIrnn
F) OTHOLWIEeHne BEJNMNYNHBLI 3apdia K ero KMHEeTUYECKON SHEPrmmn

8. Kakown cpopmyrion onpenensetcs 3akoH OmMa ans 3aMkHyTOM(NONHON) Lenu?

Omeem: | =

R+R,

9. B NoCTOSAHHOM ANEeKTpn4eCKOM Mnorsie noBepxHOCTb NPpOBOAHUNKA

a) ABnsieTcs aKBUMNOTEHUNAIbHOM,
6) He sABNSIeTCS 3KBMMNOTEHLMNANBbHOM

10. B nOCTOSAHHOM 3MEeKTPUYECKOM Mose Ha NOBEPXHOCTb NPOBOAHMKA JENCTBYET cuna,

HanpaeneHHas
a) No Hopmarsnu kK MOBEPXHOCTU HapYXYy,

©) No Hopmanu BHYTPb NPOBOAHMKA, B) cuna He AeNCTBYeT.

2) pacyeTHble 3agaymn
1. KoHpgeHcaTop 3apaaunu o HanpshkeHus 220 B, a 3aTem paspagunu yepes pesncTop.
Mpu paspsage Ha pesucTtope Bblgenunock 0,5 [k TennoTel. Hantn éMKocTb kKoHAeHcaTopa.

OtBeT: 20,7 Mk®. (2 banna)
2. HanpsibkeHune Ha knemmax 6atapen npu pasoMKHYTOM Lienu paBHo 14 B, a npu 3amkHyTOM
uenun — 10 B npu Toke B uenn 25 A. HanTtu BHyTpeHHee conpoTuBreHne baTtapew.

OtBeT: 0,16 OMm. (2 6anna)
3. Yepes KOHTYp, MHOYKTMBHOCTb KoToporo L = 0,02 [H, TeyeT TOK, M3MEHSIOWNACA No
3akoHy | = 0,5 sin500t. AmMnnutygHoe 3HaveHne JC camouHAOyKLMW, BO3HUKAOLLEN B
KOHTYpe, paBHoO ...

OteerT: 5 B. (2 6anna)
4. Cuna B3auMOAENCTBUSA OBYX OTpuUATEeNbHbIX TOYEYHbIX 3apsiAoB, HaxoOsWMXCs Ha
paccTosiHun R gpyr oT apyra, paBHa F. 3apsag ogHOM n3 4yacTul, yBENMYUIM No MOLYIHO B
ABa pasa. Ytobbl cuna Bzammogenctasna F He nameHunach, pacctosiHue Mexay 3apsgamu
Hago ...

OTBeT: yBenuuuTh B V2 pas (2 6anna)
5. B anekTpoMarHMTHOM Hacoce AN nepekadky pacnnaBfieHHoro MeTanna y4actok TpyObl
C MeTassioM HaxoguTca B OAHOPOAHOM MarHWTHOM nofe ¢ UHAyKumen B (CM. pUCYHOK).
Uepes aTOT yyacTok TpyObl B NnepneHAnKynsapHoOM BekTopy B n ocu Tpybbl HanpasneHun
NponyckaT paBHOMEPHO pacnpegenieHHbin Tok |. Hantu un3bbiToyHOe [asneHue,
cosgaBaemoe Hacocom npn B =0,10 Tn, =100 Ana =2,0 cm.
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Oteert: 0,5 klMa. (5 6annos)
6. Konbuo paguyca R 13 TOHKOW NPOBOSIOKM MMeET 3apsaa . Hantn moaynb HanpsKeHHOCTH
SNEKTPUYECKOro nossa Ha OCK KombLia Ha paccTosiHuK | OT LeHTpa.

OtBerT: E = gl/[411eo(R? + 17)3/2] (5 6annos)



