MunucrepcerBo npocselenust PO
®enepanibHOE TOCYAapCTBEHHOE OI0XKETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHUs
«["1a30BCKMI TOCYJapCTBEHHBIN Tearornyeckuii ”HCTUTYT uMeHH B.I". Koponenko»

[,c,:,‘, >

JoKyMenT moAIHCAN
YCHIIeHHOH KBATH)HIMPOBAHHOH
2J1eKTPOHHOI TOTIMHCHI0

« (0CYAPer,
JANPCTE

LG 180 Npg,

2.2 \% .
Ceprudurar: 01e501630057b01£874203 1f1d00086e6f > ’é“fp‘\~"=,_’
Bnagenen: Ynrosckasi-Hazapora Sinnma AnekcamaposHa & ‘f) 3;;,_"’ % &_ . Al 7 7
Tleitcturenen: ¢ 07.08.2023 o 07.11.2024 5 <7 “Chip *1,\“_\\?\;;‘; ) MOAITHCH HHHLHATIBI, CIJHMI/UII/IH
¥ i gt

PABOYASI NPOI'PAMMA JUCHHUIIJIMHBIL
AJIEKTPOANHAMMUMKA OT 3PCTEJA 1O DQUHIITEUHA
B COBPEMEHHOM YYEBHOM ®U3NYECKOM 9KCIIEPUMEHTE

YpoBeHb OCHOBHOM MPOQECCHOHATBHON [Iporpamma nMoAroTOBKH HAyYHBIX
00pa3oBaTeNbHON MPOTPAMMEBI Y Hay4YHO-TIEJaroru4eckux Kajapon

5.8.2. Teopust © METOIMKA OOyUCHUS U

HayuHnas cnenuanbHOCTB:
BocniuTaHus ((husmka)

dopma 00yueHus Ounas

Cemectp(bi) 4

I'nazos 2023



1.  LEJb ¥ 3AJIAYM U3YUEHUS JUCHUILINHBI

1.1 Heas aucuuniauusbl - popmupoBanue komnereHuu (JIHK-1), orpaxaromeii cnerupuky
HAYYHOH IIKOJIBI M XapaKTEPHYIO JJIs1 Hee HAIPaBICHHOCTh TUCCEPTAIMOHHBIX UCCIICAOBAHUH IO
TEOPHUH M METOJIMKE 00yueHus (hpusuka).

1.2 3agayy JUCHUILIMHEIL:

1) B KOHKPETHOH MPAKTHYECKON pabOTe MO3ZHAKOMHUTHCSA ¢ 00pa3liaMu MPOAYKTOB HUCCIIEA0Ba-

2)
3)
4)

5)
6)
7)

8)

9)

TEJIbCKOH JIeATENbHOCTH B 001aCTH Y4eOHOT0 (PU3NUYECKOTO SKCIIEPUMEHTA;

HAY4YUTHCS OCBAWBATh PaOOTHl OTEUECTBEHHBIX U 3apYOEKHBIX HMCCIEOBaTeNel B 00IacTH
yueOHOro (PU3UIECKOro IKCIIEPUMEHTA;

YCBOUTH MPUEMBI, METO/IbI, CTIEHU(UKY UCCIIEI0BATEIBCKOM NEATEIFHOCTH B 00J1aCTH yueo-
HOTO (PU3NYECKOTO IKCIIEPUMEHTA;

YCOBEPILICHCTBOBaTh NpUEMbl paboTBl €O  CTaHJAPTHBIM  Y4YeOHBIM  (PU3UUECKUM
000pyI0BaHHEM IITKOJILHOM M BY30BCKOM JJabOpaTopuu;

HAYYUTHCS BBIITOJIHSATH OLEHKY JOCTOBEPHOCTH OIMCAHUS YI€OHOTO (PU3NIECKOTO dKCIIEPH-
MEHTa, BOCIIPOU3BOANTH YIEOHBII SKCIIEPUMEHT T10 ONTMCAHUIO, KPUTUYECKH aHAJTH3UPOBATh
YCJIOBUS U PE3YJbTATHI OIBITOB;

MpUOOpPECTH YMEHHUS OIICHHBATh JUJAKTHUYECKHE BO3MOXKHOCTH YYEOHOTO (hHU3HMYECKOTO
9KCIIEPUMEHTA, COIMOCTABIIATH €r0 YCIOBHS M PE3YJbTaThl C M3ydaeMoW B Kypce (DU3UKH
TEOpHEH, BBISBIATh HEAOCTATKU U HAMEYATh IYTH COBEPIIICHCTBOBAHUS;

0CO3HATh BAXHOCTh U JTOCTHKHUMOCTb IKCIIEPUMEHTAIBHOTO U3y4eHUsI (PU3NUECKUX SIBIICHUIA;
MOYYBCTBOBATh NOTPEOHOCTh HKCIEPUMEHTAIBHO JOKA3aTh U3y4aeMble TEOPETUYECKHE T10-
JIOKEHHUs KaK MOKHO 00Jjiee IPOCThIM U YOeTUTEIbHBIM CIIOCO00M;

pUOOPECTH OMBIT COBEPIICHCTBOBAHUS YU€OHOTO (PU3HUECKOTO HKCIIEPUMEHTA.

2. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUS JUCHUIIJINHbI

2.1. IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB 00y4YeHHUs MO JAMCIHHUIINHE, COOTHECEHHBIX €
IUIAHMPYEeMbIMH Pe3yJ1bTATAMM 0CBOEHHUSI 00pa30BaTe/JbLHOMH NPOrpaMMbl

Komnerenius PesynbpraTel 00yuenus B cootBeTcTBHH ¢ OI'T

Kowmnere | Pe3ynbrarsl 3HaTh:

HITUSA 0o0yJeHus B - o0pasipl MPOAYKTOB HCCIEIOBATEIBCKON JIEATEILHOCTH B 001a-
COOTBETCTBUHU C CTH Y4eOHOTO (PU3NYECKOTO IKCIIEPUMEHTA,
OI'T - paboTBI OTEUYECTBEHHBIX U 3apyOeKHBIX HCclenoBaresei B 001a-

CTH Y4eOHOTO (PU3NYECKOTO IKCIICPUMEHTA,
- MPHEMbI, METO/IbI, CIEIU(PHUKY UCCISTOBATEIBCKON ACITECITBHOCTH
B 00nacTu yueOHOro (pr3M4ecKoro HKCIEePHUMEHTA.
Ymers:

- paboTaTh CO CTaHAAPTHBIM Y4YeOHBIM (PU3UUYECKUM 00OpYymOBa-
HHUEM HIKOJIBHON M BY30BCKOH J1abopaTopuu;

- BBIIIOJIHATh ~ OLEHKY JOCTOBEPHOCTH ONHUCAHUS  Y4eOHOro
(U3UUECKOr0  SKCIEPHMEHTa,  BOCIPOM3BOAUTH  Y4EOHBIH
HKCIIEPUMEHT IO ONHCAHHIO, KPUTHUECKU aHAIM3HPOBATH yCIOBUS
U Pe3yNbTAThI OMBITOB;

- OLIEHUBATh JUJIAKTUYECKUE BO3MOKHOCTH y4eOHOTO (hU3UIECKOTO
9KCIIEPUMEHTA, COMNOCTaBJIATh €ro YCIOBUSL U PE3yNbTaThl C
u3ydaeMoil B Kypce (GU3MKH TEOpHell, BBIABIATH HEJOCTATKU U
HaMeyaTh MyTH COBEPUICHCTBOBAHMSL.

Baanern:

- CTpEMJICHMEM K JKCIEPHUMEHTAJIbHOMY M3YYCHHIO (PU3MUECKUX




SIBIICHUI;

MOTPEOHOCTHIO IKCIEPUMEHTAIBHO JIOKa3aTh U3y4aeMbIe Teope-
TUYECKHE TIOJIOKEHHS KaK MOYKHO 0oJiee MPOCTHIM U YOCIUTEIb-
HBIM OIBITOM COBEPIICHCTBOBAHUS Yy4E€OHOTO (PU3MUECKOTO
SKCIIEPUMEHTA.

2.2 MecTO IMCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuummmHa «DIeKTPOAUHAMUKA OT DpcTeia M0 DUHIITEHHAa B COBPEMEHHOM Y4eOHOM (pU3U-
YECKOM IKCIEPUMEHTE» OTHOCUTCS K BapHATHBHOW YaCTH y4eOHOTO TUTaHA, sIBIsieTCs (aKylbTa-
TUBHOU. Onupaercss Ha pe3yibTaThl, JOCTUTHYTHIC B TPO()ECCHOHANBHBIX TUCIUIUIMHAX, TIPEKIC
Bcero, nucuuminie «Teopus u MeToauka o0ydeHus U BocnuTanus (pusmuka)». CIy>KUT OCHOBOU
TUTST BBITIOJTHEHUS HAyYHO-UCCIIEIOBATEIbCKON e TEIbHOCTH u MOATOTOBKU
HayYHO-KBATH(DHKAITMOHHON pabOTHI (IMCCepTallii) Ha COMCKAHWE YYEHOW CTENeHU KaHIuaara
Hayk. JlucuumiumHa OTpaxaeTr CHeHU(PUKY Hay4YHO-UCCIENOBATEIbCKOW  AESITEeIbHOCTH
['ma3oBCcKO# HAYYHOW MIKOJIBI, TPHOOIIAET aCIUPAHTA K KOJJIEKTUBHOM TBOPUECKOU JEATETHHOCTH
B 00sacTh y4eOHOTO (U3UYECKOTO IKCIIEPUMEHTA, COJEP)KaHHE M METOOJIOTHS KOTOPOW Ha
MPOTSHKEHUH TIOJyBeKa pa3pabaThiBalOTCsl B ['71a30BCKOM TrOCYyAapCTBEHHOM I€1aroruyeckoM
UHCTUTYTE W SIBISIOTCS OTJIMYMTEIbHOW YepTOM MOATOTOBICHHBIX Ha Kadenpe (U3NKU U
OUAAKTUKKA ~ (U3UKKA ~ JHUCCEPTAllMOHHBIX  HCCilenoBaHWil.  JlMCUMIIMHA  MpenroJiaraet
WHIUBUAYAIbHYIO  OKCIEPUMEHTAIbHYIO, B TOM  YHCJE,  OIBITHO-KOHCTPYKTOPCKYIO
y4eOHO-HCCIIEI0BATENBCKYIO paboTy.

2.3 Oco0eHHOCTH peajiM3alui TUCUUIIMHBI
JlucuuImHa peannus3yercs Ha pyCCKOM SI3bIKE.

3. OBBEM JUCHUILIMHBI U BUJbl YYEBHOU PABOThHI

O0beM QUCUMIVIMHBI (MJIM MOAYJIfA): 2 3a4ETHHIE €AMHUILIBI, 72 aKaJeMHUYEeCKHX Yaca, B TOM
yHucae KOHTakTHasi pabora: Jsekguu O 4acoB; MNpaKkTUYECKHWE 3aHATUA 22 daca;
camocrosiTeJibHasi padora: 44 daca. /lucuuniauHa uzydaercs Ha 4 ceMecTpe.

Bcero Akanemuueckue
Bun yuebOHOii paboThl 110 cemecTpam 3aYeTHBIX CIMHUIL Yachl
2 72
CEMECTP 4
KoHTakTHas paboTa ¢ mpernoaaBaresem:

AyauTopHble 3aHATHS (BCETO) 28
3aHsTH JIEKIMOHHOTO TUIIA 6
3aHsATUs CEMUHAPCKOTO THUIIA -
[IpakTHUyeCcKue 3aHATHS 22
JlabopatopHbie pabOThI -
KCP -

CamocrosiTenpHas padoTa 00yJaronmxcs 44
By npomMe:XKyTOUHOM aTTecTaluu: 3a4eT 0

4. COAEP)KAHUE JUCHUIIJIUHbI

4.1. Pa3ennbl AMCHMIIVIMHBI M BUAbI 3aHATHI (TeMaTUYeCKUH MJIAH 3aHSITHIH)




Pa3gensl U TeMBbl JUCIUILINHBI Bceero |Ayn Jlek Jlab [[Ip |Cem KCP |CP
1. Beenenue. 14 | 4 4 10
2. CoBpeMEHHBIE MOJIENH 3IEKTPOABUTATEIEH. 6 2 2 4
3. MarautHoe noue. 8 4 4 4
4. Yaunonsipasle snektpoasurarenu Papanaes u ] 4 4 4
AmMriepa.
S. YHUIIOISPHBIN 37eKTpoABUrarens bapoy. 6 2 2 4
6. YHUNONSPHBIN 3JIEKTPOMOTOp U pyHIa- g 4 4 4
MEHTAJIbHBIE 3aKOHBI (DU3HKH.
7. OTHOCUTEIBHOCTH JIEKTPUUYECKOTO U Mar- 3 4 4 4
HUTHOTO TOJICH.
8. OT 2JIEKTPOMATHUTHON MHIYKIIMH K SJIEK- 14 | 4 4 10
TPOMAarHUTHBIM BOJIHAM.

Beero| 72 | 28| 6 22 44

4.2 3aHaTHA JeKIHOHHOI0 THIIA
CEMECTP 4
Jeknus 1-2 (4 yaca).

Tema: Benenune
Kpamxas annomayusa k nexyuu.
1. Kpartkoe oOcyxkaeHHe yUeHbIX, UCCIIEOBAHUS KOTOPHIX HY>KHO U3yUYHUTh.
2. HVHTepakTUBHOE U3rOTOBJICHUE KOMILJIEKTa IPUOOPOB.

2.1. Ilrarus.

2.2. bnok nutaHwus.

2.3. MarHursl.

2.4. IlpoBona.

2.5. MarHuTHbIi oJBEC ¢ AUCKAMH U TallKaMH.

2.6. DneMEeHTHI U3 MPOBOJIOKH.

2.7. DIIeMEHTBI MEJKHE.
3. VYcBoeHHE MpaBWJI TEXHUKH 0€30MMaCHOCTH.
4. W3ydyeHue UCTOYHUKOB TOKA M pabOTHI C HUMHU.
Camocmosmenvhas paboma acnupauma no meme. Vcnonw3yst kaury: XpamoB FO0.A. ®Ouszuku:
buorpaduuecknii cpaBounuk. - M.: Hayka, 1983. - 400 c., HaliguTte u ycBoiTe HHGOpMAIIHIO 00
yueHblx. @apazneit Maiixi, Amnep Annpe Mapu, Opcren Xanc Kpucruan, bapnoy [lutep, Aparo
Homunuk @pancya, Jlenn Ommnit Xpuctuanosud, Makcsesut Jxeiimc Knepk, Pymxopd I'enpux
Hanunaine, Tecna Hukona, Ieput I'enpux Pynonsd, Jlopenn Xenapuk AHTOH, DHHIITEHH AbOepT.
[Touck u U3y4yeHue cleayrommx padboT:
1. Amnep A.-M. Dnexkrpoaunamuka. - M.: U3n-so AH CCCP, 1954. - 492 c.
2. @apazeit M. DxcnepuMeHTaIbHbIE UCCIEA0BAaHUA 10 AlekTpudecTBy. Tom 1. - M.: U3n-Bo AH

CCCP, 1947. - 848 c.
3. Makcemn JIx.K. Tpakrar 06 anextpudectBe u Maruetusme. B nByx tomax. T. II. - M.: Hayka,
1989. - 440 c.

Jleknus 2 (2 4yaca)

Tema: CoBpeMeHHBIC MOJCIU DIIEKTPOIBUTATENCH

Kpamkas annomayus x nexyuu.

HccnenoBanne mojeneil anekTpoaBuratenieif, coOpaHHBIX W3 MOJATOTOBIEHHBIX MAaTepHallOB U
AJIEMEHTOB KOMIUJIEKTa MTPHUOOPOB (CM. JeKuu 1-2).

1. Cawmblit mpoCTON YHUIIOISPHBIN JJIEKTPOABUTATEb.



2. MOIIHBIH yHUOISPHBIA IEKTPOABUTATEb.

3. Moenb KOUIEKTOPHOTO 3JIEKTPOIBUTATEIS.

Camocmosmenvuas paboma acnupanma no meme. VI3ydeHne M KPUTUYECKMHA aHAIU3
HNuTepHeT-pecypcoB Mo Teme.

4.3 3aHATHS CEMHHAPCKOIO THIIA

VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHBI.
4.4 TlpakTU4yecKue 3aHATHS

CEMECTP 4

IIpakTuyeckoe 3ansaTue 1 (4 yaca)

Tema: MarauTHoe I0JIe

Ilepeuenwv 3a0anuii.

1. BeInosiHeHHE cepuu OMBITOB C COBPEMEHHBIMH MOCTOSIHHBIMUA MAarHUTaMu:
Omnpit 1. @eppoMarHeTHKy.

OmnpiT 2. JInaMarHeTUKH.

Omnpit 3. [TapamMarHeTHKy.

OngbiT 4. MarauTHOE TOJIE.

OmnmiT 5. B3anMoelicTBe MarHUTOB.

Omngpit 6. IToarockl MarauTa.

OmngpiT 7. Hamaranunsanue.

OmgiT 8. ITomrocksl caMoIeILHOTO MarHuTa.

OnbIT 9. Be3ae 1 MarHuT NPUTITUBAET OJUHAKOBO?
OmngiT 10. Jlenenre MarauTa IoOIoJam.

OnglT 11. MOHO 1M OTAEIUTEL OOUH IIOJIOC MaruuTa?
Omnpit 12. CiekTp MarHUTHOTO MOJIS.

Omnprt 13. Ilontockl U cepeuHa MarHuTa.

H3rotoBneHrne MarHUTHOM CTPENIKH.

CoBpeMeHHBIN BapUaHT OMbITa DpcTeaa.

OO0HapyxeHrne MarHUTHOTO TIOJIS MPSIMOTO TPOBOJIA C TOKOM.

OOGHapyxeHue cuibl AMrepa.

Brinosinenue onbita Aparo.

CaMocmOﬂmerbHaﬂ paboma acnupauma no meme. V3ydeHHe W KPUTHUECKUN aHAIIN3
WuTepHeT-pecypcoB MO TeMe, BOCIPOHU3BEICHHE, COBEPIICHCTBOBAHUE ONBITOB. l3yuenue
nyonukarui kageapsl GU3NKA U TUIAKTUKHA (PU3UKH 110 TeMe.

NS

IIpakTuyeckoe 3ansaTue 2 (4 yaca)

Tema: YuunonspHsle anekTpoasurareny Papanges 1 Amnepa

Ilepeuens 3adanuii:

YHunonsapusie anexrpoasurarenu Papases.

Kax ycTpaHuth pTyTh U3 ONBITOB?

[IpoBoz ¢ ToKOM, BpalaOIKics BOKPYT MarHuTa.

JleMOHCTpanMOHHas MOJENb YHUNOIApHOro Asurarens dapanes.

UTO0 1 BOKpYT Yero Bpanjaercs?

YHUNOISIPHBIN 3JIEKTPOABUTATENL AMIIEpa.

MarsuT, Bpalaronuics BOKpyr IpOBOJAHHUKA C TOKOM.

CaMocmOﬂmeﬂbHaﬂ paboma acnupanma no meme. COBEpIICHCTBOBAaHHE KCIIEPUMEHTa B Clie-
IYIOUIMX HallpaBlIeHUsIX. DnekTpoasurarens Papanes 0e3 )KUIKOCTU. Y HUMOSIPHBIE JBUTATENIN

N U AW~



Pa3JINIHBIX KOHCprKI.[Hﬁ. HGO,Z[I/IMOBBIG MAar"HuTbl B MOACTIAX BHGKTpOI[BHFaTeHeﬁ.

IIpakTHyeckoe 3ansaTHe 3 (2 yaca)

Tema: YHUNONAPHBINA IEKTPOJBUTATENb bapioy

Ilepeuenwv 3a0anuii.

1. Koseco bapioy u ero BO3MOKHbIE KOHCTPYKIIHH.

2. Mogenb koneca bapnoy.

3. Eme onno koiseco bapioy.

4. VYuaunounspHas Telexka ¢ Kojaecamu bapnoy.

5. Dnexrpomodbuns bapnoy.

Camocmosmenvuas paboma acnupanma no meme. Pa3paboTka 31eMeHTa yueOHON (U3UKU TPU
COBEPILIEHCTBOBAHUU IKCIIEPUMEHTA B HAINPABJICHUAX: HAIIPABJICHUS BpPALICHUS JIEMEHTOB YHU-
IOJISIPHOrO ABUrarens. M3ydyenue crarei:

1. Maiiep, B.B. CoBpemeHHbIe MOJIeNTN YHUIIOIAPHBIX AekTpoasurateneii [Tekcr] / B.B.Maiiep,
E.N.Bapakcuna // Ilorenmuan. - 2010. - Ne 4. - C. 73-78.

2. Maiiep, B.B. YHunonspusie snexrpoasurarenu ®apaness u bapnoy [Tekcr] / B.B.Maiiep,
E.N.Bapakcuna // Ilorenmuan. - 2010. - Ne 3. - C. 62-68.

IIpakTuyeckoe 3ansaTue 4 (4 yaca)

Tema: YHUNONAPHBIN 3JEKTPOMOTOP U (PyHIAAMEHTAIbHBIEC 3aKOHBI (PH3UKU

Ilepeuens 3adanuii:

[IpoeKT yHUNOISAPHOTO 3JIEKTPOMOTOPA.

OKCHEPUMEHT C YHUIOJISPHBIM I'€HEPATOPOM.

Cuua Jlopenua.

YHUnossipHbli FeHEpaTop U ClieluanbHasi TEOpUs OTHOCUTEIBHOCTH.

3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA.

OKCIIEpUMEHT 110 IPOBEPKE 3aKOHA COXPAHEHHU MOMEHTA UMITYJIbCA.

CaMocmO}zmerbHa}z paboma acnupanma no meme. VI3ydeHne KHUTHU:

Kamamuukos C.I'. DnekrpudectBo. - M.: @usmaraut, 2004. - 624 c. (¢.323-325). Ilo sToit kHUTE
HYXKHO pa3o0parbcs C SBIEHUEM IEKTPOMAarHUTHOM MHAYKLUHU B JABHIXKYIIMXCS ITPOBOJHUKAX.
N3ydeHue BONpocoB:

1) MarauTtHoe nose B pa3HbIX HHEPLUAIbHBIX CHCTEMAX OTCUETA.

2) YHUNoaspHbIN T€HepaTop U OTHOCUTEIBHOCTD.

3) 3aKOH coXpaHEHMsI MOMEHTA UMITYJIbCA U KOJJIEKTOPHBII IBUTaTEb.

4) DKCIIEpUMEHTHI € JIEKTPOMOTOPAMH.

N3yuenue crarein:

1. Maiiep, B.B. YHunonspsslii qBuratens kak npuOop 1 GOpMHUPOBAHUS MOHATUS CUIIBI AM-
nepa[Texcr] / B.B.Maiiep, E.11.Bapakcuna // Yuebnas ¢pusuka. - 2012. - Ne 1.-C. 3-7.

2. Maiiep, B.B. YHumnonspuaas siaexTpoMoTop U QpyHIaMeHTalbHbIE 3aKOHBI (u3uku [Tekcr] /
B.B.Maiiep, E.U.Bapakcuna // [Torenmuan. - 2010. - Ne 5. - C. 67-73.

O L —

IIpakTuyeckoe 3ansaTue 5 (4 yaca)

Tema: OTHOCUTENBHOCTD 3JIEKTPUYECKOT0 U MATHUTHOI'O MTOJIEH

Ilepeuens 3a0anuii:

N3ydeHnne Teopuu ¢ UCTIOIH30BAHUEM HCTOYHUKOB HH(OpMAIHH (JOMOIHUTENbHAS TUTEpaTypa B
cnucke PIIJI).

1. IlpuHIMO OTHOCUTEIBHOCTH B 3JIEKTPOAUHAMUKE.

2. CnenuaibHas TEOpUS OTHOCUTEIBHOCTH.

3. Cune JlopeH1ia 1 OTHOCUTENBHOCTb.



4. DnexTpuyeckoe moJe.

5. Kak oOHapyXuTh 3JeKTpUUECKOe moJe?

BelinonHenue sKcrepuMeHTa.

6. MuUIIMBOIBTMETP MOCTOSHHOTO TOKA.

7. DJIEKTPUYECKOE IMOJI€ B MPOBOIAIIEM JIUCTE.

8. DIeKTpOMarHUTHOE MOoJI€ B ABMKYIIEHCS CUCTEME OTCUETA

CamocmosmenvHas paboma achupanma no meme. IHANKATOp pa3HOCTHU MOTEHI[HAIOB B KaYeCTBE
MUJUITMBOJIBTMETPA. M3yunTe peKkOMEHJ0OBaHHBIE CTaThU, B KOTOPBIX HCIOJIb3YETCS SKCIIEPUMEHT C
HCII0JIb30BAaHUEM MHAMKATOPa Pa3HOCTH IOTEHIMAJIOB!

1. Maiiep, B.B. VYueOHo-ucciegoBaTenbCKuii MPOEKT: HHIUKATOP Pa3HOCTH TOTEHIIHMAIOB
[Texcr] / B.B.Maiiep, E.N.Bapakcuna // Yuebnas usuka. - 2015. - Ne 2. - C. 3-5.

2. Maiiep B.B., Bapakcuna E.l. DkcniepuMeHTaIbHOE U3yUYEHUE AIEKTPOMarHuTHOM MHAYKLIUN
// YuebOHas ¢puzuka. - 2016. - Ne 4. - C.31-45.

3. Mayer V.V. and Varaksina E.I. Lecture demonstrations of relativity of electric and magnetic
fields // European Journal of Physics, Vol. 37, No. 4, July 2016, 045209.

OueHnTe TUAAKTUYECKUN MOTEHIMAN OMMCAHHBIX ONBITOB C TOYKH 3PEHMS IIKOJBHOIO U BY30B-
CKOT'O KypCOB (DU3UKH.

IIpakTuyeckoe 3ansaTue 6 (4 yaca)

Tema: OT 371€KTPOMarHUTHON MHIYKIIUH K 3JIEKTPOMAarHUTHBIM BOJIHAM

Ilepeuens 3a0anuii: OCBOCHUE LIETOCTHOTO UCCIICAOBAHMS, B KOTOPOM BBITIOJIHSIOTCS COBPEMEH-
HbIC BapUAHTHI ()YH/ITAMEHTATBHBIX OMBITOB.

1. Omkpvimue Spcmeoa

OmnsiT 1. MaruuTtHas cTpenka.

OmnpIT 2. DKCIEpUMEHT DpcTesa.

Omnpit 3. Cuna Amrepa.

OmnebiT 4. ['unore3a Amnepa.

OmnebIT 5. ["anbBaHOMETD.

2. HUccneoosarnus @apadest 21eKmpoMacHUMHOU UHOYKYUU

OmnpbiT 6. [TepBbie onbiThl Dapanes.

OmnpiT 7. JIBUKEHUE MarHUTa OTHOCUTENBHO KaTYyIIKH.

3. Co30aHue 8b1COK080ILMHO20 UHOYKMOPA

OmsiT 8. Karymka Pymkopda.

4. Omxkpvimue 21eKMPOMACHUMHO20 U3TYYEHUSL

OmnpiT 9. U3nyyaromuii 1 mpueMHbIid BUOpatopsl ['epiia.

Omnpit 10. DneKTpOMarHUTHHIE BOJIHBI.

Omnpit 11. CBOMCTBA 37IEKTPOMAarHUTHBIX BOJIH.

5. Ilpumenenue s1eKMpPoOMaSHUMHO20 U3TYYeHUs

Omprt 12. Tpanchopmarop Tecna.

Camocmosmenvhas paboma acnupanma no meme. VI3yuenne u kputudeckuii aHanmu3 HTepHeT-
PECYpPCOB IO TeMe, BOCIIPOU3BEACHUE, COBEPIICHCTBOBAHUE OMBITOB. M3yueHue myOnuKamnuii
Kadeaps! GU3UKA U JTUAAKTUKH (GU3HKHU IO TEME.

4.5 JlabopaTopHblie padoThI
VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHBI

4.6 KoHTpPOJIb cAMOCTOAITEILHOM PadoThI
VY4eOHBIM MJIAHOM HE PEAYCMOTPEH.

5 ®OHJA OLHEHOYHBIX CPEJACTB

®OC BKIIOYAET OLIEHOYHBIE CPEACTBA TEKYIIETO, MPOMEKYTOYHOTO U MOCTUTOTOBOIO
koHTtpostst (IIpunoxenue 1).



6 TEPEYEHH OCHOBHOW U JONOJHHUTEJbHON YYEBHOMN
JUTEPATYPBI, HEOBXOJUMOM AJIs1 OCBOEHUS JUCLUILJINHBI

6.1 OcHoBHas1 1UTEpPaTYpa

1. Maiiep, B.B. O6pa3oBarenbHble pecypchbl IPOSKTHON ACATEIBHOCTH HIKOJBLHUKOB 1O (PU3UKE:
monorpadus / B.B. Maiiep, E.W. Bapakcuna. - M.:@JIMHTA: Hayxka, 2015. - 224 c.

2. Pazymosckuii, B.I'. ®I'OC u u3y4yeHue pU3MKHU B IKOJIE: 0 HAYYHOH IPaMOTHOCTHU M Pa3BUTHU
MIO3HABATEIILHOM M TBOPYECKONW AKTUBHOCTH IIKOJBHUKOB: MoHorpadus [DIeKTpOHHBIH
pecypc] / B.I'. PasymoBckuii, B.B. Maiiep, E.A. Bapakcuna. - M. : CII06. : Hectop-Hcropus,
2014. - 208 c. - Pexumm pocryna:_ https:/lib.rucont.ru/efd/294599 (mara oOparmieHus:
06.04.2023).

3. PazymoBckuii, B.I'. ®u3uka B mkoje: HaydyHbI MeTOJ mo3HaHus u oOyuenus / B.I'. Pazy-
MoBckuii, B.B.Maiiep. - M. : Bnanoc, 2004. - 464 c.

4. Caypos, 0.A. I'ma3zoBckas HaydHas MIKOJIAa METOAUCTOB-(GU3UKOB: MIcTOpHS U METOHOIOTHS
pazButusi: Monorpadus / FO.A. Caypos. - Kupos : M3a-so KUIIK u ITPO, 2009. - 208 c.

5. Aoymxkun, X. X. Meroauka npobieMHoro o0yueHus gusuke : yaedOHOE mocoOue A By30B /
X. X. AOymkuH. — 2-e u3n., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2023. — 178 ¢. —
(Beiciiee  o6pazoBanme). — ISBN 978-5-534-09588-3. — Tekct : »neKTpOHHBIA //
OobpazoBatenpHas 1uiargopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/514984 (mata
obpamenus: 13.03.2023);

6. Caypos, 0. A. Teopus u meronuka o0y4denus ¢pusuke : yueOHoe nmocodue st By3oB / F0. A.
Caypos, M. I1. YBapoBa. — 3-¢ u3n., nepepad. u mon. — Mocksa : U3parensctBo FOpaiit, 2023.
— 290 c. — (Boicmee obpazoBanue). — ISBN 978-5-534-16027-7. — TekcT : dJIeKTpOHHBIN //
Oo6pazoBarenpHas miargopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/530289 (mara
obpamenus: 13.03.2023).

6.2 lomotHuTEIBHAS IUTEPATYPA

1. T'epmenzon, E.M. DnekTponnHamuka : Yued. mnocoOue Ui CTyA. BBICIL Mel. yuel. 3aBeJleHui
/ EMM. I'epmienzon, H.H. Manos, A.H. Mancypos. - M.: U3narenbckuii HEHTp «AKaaeMus»,
2002. - 352 c.

2. Tomun, I'. M. Knaccuku ¢usnyeckoii Hayku [Tekcr] : kp. TBopueckue moptp. / I'. M. ['onuH. -
Musck: Bemmiimmas mkoia, 1981. - 190 c.

3. JIeMOHCTpaIlMOHHBIN 3KCHEPUMEHT MO (PU3MKE B CTAPIIMX KiIaccax CpeaHed mKojbel. T 2.
OnekrpuuectBo. Ontuka. ®usuka atoma. [Tekct] : mocobue s yauteneit / moa. pea. A. A.
IToxposckoro. - 2-e u3a. nepepad. - Mocksa: [Ipocsemenue, 1972. - 448 c.

4. MHponos, U. E.. Dnekrpomaraetusm. OCHOBHBIC 3aKOHBI [ TekcT] : yael. mocobue i CTy.
BY30B. - M.: bunom. JIaboparopus 3nanuii, 2003. - 320 c.

5. Kamammnukos, C.I'. DnexrpudectBo: Y4eb. mocobue st cty. pusudeckux crei. By3os / C.I.
Kamamnukos. - M. : ®usmatiaut, 2004. - 624 c.

6. Maiiep, B.B. DnekrpudectBo [Tekct]: yueOnsie uccnenoranus / B.B. Maiiep, P.B. Maiiep. -
M. : ®usmatiut, 2007. - 232 c.

7. Maiiep, P.B. HccnenoBanue npouecca (GOpMUPOBAHUS SMIIMPUYECKUX 3HAHUN MO (U3HKE:
VYu4e6. mocodue / P.B. Maiiep. - ['mazos : I'TTIN, 1998. - 132 c.

8. Ilennep, .M. DnekTpoauHaMuKa M CIieIMAIbHAS] TEOPHs] OTHOCUTEIBHOCTH: yuel. mocooue
st cTyneHToB ¢u3.-mareM. (ax. nexar. ua-toB / JI.W. Ilennep, B.A. Yrapos. - M. : Ilpo-
ceemenune, 1980.

9. CagenbeB, U.B. Kypc obme#t ¢puszuku: B 5 T1. T. 2. DIEKTpUUECTBO U MarHeTu3M: Y4eOHOE
nocobue / U.B. CaBennes. - CII0. : JIans, 2011. - 352 c.

10. Casenbes, M.B. Kypc o6meit pusuku: B 5 TT. T. 4. Bonmubl. Ontrka: Yyebnoe nmocodue / 1.B.
Casennes. - CII6. : JIans, 2011. - 256 c.


https://lib.rucont.ru/efd/294599

1. Cagenwes, U.B. Kypc ¢usuku: B 3 1. T. 2. DnexrpuyectBo. Konebanus u BoHbL. BoHOBas
ontHka: Yue0. mocodoue / U.B. CaBennes. — CII6. : JIlans, 2006 — 480 c.

12.  CwmupnoB, A. B. DnektpoHHOe 00yueHne Gu3nke (MCTOPUUYECKHE U TEPMHHOJIOTUYECKHE
acniektol) : moHorpadus / A. B. Cmupno, C. A. CmupHoB. — MockBa : MOCKOBCKHUI
NeJarornyeckuil rocyaapcTBeHHbld yHusepeuret, 2014. — 108 c. — ISBN 978-5-4263-0144-3.
— Texcr : anexktponnslii // Ludposoit oopazosatenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/31766.html (nata obpamenus: 13.03.2023).

13. [Ipuatun monuTexHW3Ma B OOydYeHMH (U3MKE: COBPEMEHHAs WHTEpHpeTanus |
TEXHOJIOTUU peanu3aliy B cpeHel mkoie : Mmonorpadus / E. B. Ocnennukosa u nip. ; [mo o0,
pen. E. B. OcnennukoBoii] ; [lepmckuii roc. rymanurtap.-nen. yH-T. - Ilepms : I[ITTITY, 2014. -
502 c. - bubmmorp.: c. 413-429. - URL: https://icdlib.nspu.ru/views/icdlib/6397/read.php (mata
obpamenus: 19.03.2023)

7 TEPEYEHH PECYPCOB HH®OPMAIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETU <MHTEPHET», IPO®ECCHUOHAJIBHBIX BA3 TAHHBIX 1
NHOOPMALIMOHHBIX CITPABOYHbBIX CUCTEM, UCITOJIB3YEMBIX ITPU
OCYHIECTBJIEHUU OBPA3OBATEJIBHOI'O

IMPOLECCA ITIO AUMCIITJIMHE
7.1 Ilepeyenp pecypcoB HH(OPMALMOHHO-KOMMYHUKAIMOHHOH cetn «WHTepHeT», He00-
XOAMMBIX VI OCBOCHUS JUCHUILIMHBI

1. XypHansr:
http://www.schoolpress.ru/ - ®u3uka B mKOJE
https://fiz.1sept.ru/fizarchive.php - ®uzuka
https://www.elibrary.ru/title about.asp?id=9870 - Yuebnas ¢puzuka
http://www.edu-potential.ru/ - ITorernman http://www.kvant.info/ -
KgsanT https:/ www.ufn.ru/ - Yenexu ¢pusznuecknx HayK
https://www.elibrary.ru/title about.asp?1d=9220 - ®uznueckoe 0Opa3oBaHUE B By3aX
https://iopscience.iop.org/iournal/0031-9120 - Physics Education
https://iopscience.iop.org/iournal/0143-0807 - European Journal of Physics
https://aapt.scitation.org/iournal/aip - American Journal of Physics
https://aapt.scitation.org/iournal/pte - The Physics Teacher
2. dusuka B OMbITaX U IKCIIEPUMEHTaX:
https://www.getaclass.ru/course/fizika-v-opvtah-i-eksperimentah
3. Enunas xomrekmus mudpoBeix 00pa3oBaTebHBIX pecypcoB: http://school-collection.edu.ru/

7.2 IlepeyeHb He0OXOAUMBIX NPO(ecCHOHATBHBIX 023 JaHHBIX U MH(GOPMAIMOHHBIX CIIpa-
BOYHBIX CHCTEM

Hayunas snektponnas 6ubnmoreka eLIBRARU.RU IlonnoTtekcroBas, pedepatnBrHas 6a3a mgaH-
HbIX. Pexxum moctyma https://elibrary.ru/defaultx.asp

MexBy30BcKas aIeKTpoHHas oubaunoreka. Pexxum nocryna https://icdlib.nspu.ru/

DnekTpoHHas OMOIMOTeYHas cucTeMa «3HaHuyM». Pexxum moctyma https://new.znanium.com

8 METOJUYECKHE YKA3ZAHUA U YYHEBHO-METOAUYECKOE OBECIIEYEHHE

JJISI OBYYAIOIIUXCS IO OCBOEHUIO IUCHUTIIJIMHBI
JIMCIMITIMHA Peau3yeTCsl B COOTBETCTBUH C YKazaHUSIMHU «MeTOIUYECKHEe PEKOMEH AN
[0 OpraHu3alnuu 00pa30BaTEIBHOTO MPOIECCca MPU OCBOCHUU JUCIMIUIAHB), PA3MEIICHHBIMHU B
OUOC uncrutyta (eios.ggpi.org).
MeTtoaudeckue pekoMeHIauu i1 padoThl ¢ MHBaMHUAaMu U umamu ¢ OB3 pa3mernieHsl B
OUOC uncrutyta (ei0s.ggpi.org).


http://www.schoolpress.ru/
https://fiz.1sept.ru/fizarchive.php
https://www.elibrary.ru/title_about.asp?id=9870
http://www.edu-potential.ru/
http://www.kvant.info/
https://www.ufn.ru/
https://www.elibrary.ru/title_about.asp?id=9220
https://iopscience.iop.org/journal/0031-9120
https://iopscience.iop.org/journal/0143-0807
https://aapt.scitation.org/journal/ajp
https://aapt.scitation.org/journal/pte
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
http://school-collection.edu.ru/
https://elibrary.ru/defaultx.asp
https://icdlib.nspu.ru/
https://new.znanium.com/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, IPOIT'PAMMHOE
OBECIIEYEHUE, HEOBXOANUMOE IJ1s1 OCYIMECTBJIEHUSA
OBPA3OBATEJIBHOI'O IMTPOLECCA 11O INCHUIIVIMHE
VYuebnsrii kopryc 1, aynuropun 201, 211, 211a, 212.
[TonHbIN MEpeueHb MaTepUATbHO-TEXHUUECKOM 0a3bl M MIPOTPaAMMHOTO OOECIICUCHHS pa3-
MmenieHsl B OMOC uHCcTHTYTA (€108.2gpi.org).

10 PEUTHUHI-ILJTAH OLIEHKH YCIIEBAEMOCTHU ACITUPAHTOB

3a ¢akt moceuieHus 3aHATUN Oayuibl HE cTaBsATCS. PeWTHHr (opMupyercs Ha OCHOBE
OLICHOK 3a yCmHble c0bece008anus, BbINOIHEHUe 3A0aHULl NPAKMUYECKUX 3aHAMUL, CaMOCMOs-
menvHylo pabomy acnupanma no oucyuniunve. OIEHKAa BCEX BHJOB JEATEIFHOCTH aCIHpPaHTa
OCYIIECTBIIICTCSA Ha OCHOBE MATHOAUTbHON mIKaybl. OIEHKH, MOydeHHBIE 10 BCeM (opMam Te-
KYIIETO KOHTPOJISI, CyYMMHUPYIOTCSl U YYUTHIBAIOTCS ITPH BHICTABIICHUH 3a4eTa.



JIucr perucrpauuu u3MeHeHu u fonojaHenuil k PITJI
(pukcupyroTCs U3MEHEHHUS U JIOTIOTHEHUS Tepe]] Ha4ajloM yuyeOHOTo Troja,
pY HEOOXOIMMOCTH BHECEHHSI U3MEHEHHH Ha CIIEAYIOIINHN TOI -

o opMIIIeTCS HOBBIN JIMCT H3MEHECHU )

Ne COI[ep)KaHI/Ie HN3MCHCHUA ﬂaTa’ HOMEp Tpo- HaTa, HOMEp Mpo-
LI TOKOJIa 3aCeJIaHMs [TOKOJa 3acedaHus]
kadenpsl. [loamuce coBeta ¢akynbTeTa.
3aBenytomero |[lognmuck JIeKaHa
Kadeapon (dbakynpTeTa




[Ipunoxenue 1

®OH/I OIEHOYHBIX CPEJACTB IO JTUCHUIIJIMHE
SJIEKTPOJUHAMMKA OT SPCTEJA 1O DHHIITEMHA
B COBPEMEHHOM YYEBHOM ®HU3UYECKOM SYKCHEPUMEHTE

1. ®oHJ OLEHOYHBIX CPEACTB JJIsl TEKYIIEero KOHTPOJIS yCIIeBAeMOCTH, IPOMEKYTOUHOM
aTTeCTAlMH M MOCTUTOrOBOr0 KOHTPOJISI 10 AUCHUILIMHE

1.1.  Hacrostmuit ®onxa oueHounslx cpeacts (POC) no npucuuiuimHe «JIEKTPOJUHAMHUKA OT

Opcrena 10 DHHINTEHHA B COBPEMEHHOM Y4eOHOM (DU3MUYECKOM SKCIIEPUMEHTE)» SIBIISETCS

HEOTHhEMJIEMbIM NPUIOKEHHEM K pabodeld mporpamMme AUCHUIUIMHBI «JNEKTPOJUHAMUKA OT

Opcrena o DHHIITEHA B COBpeMeHHOM yueOHOM (usmueckom skcrnepumente» (PILJI). Ha

nanHblii @OC pacnpocTpaHSIOTCS BCE PEKBU3MUTHI YTBEp)KIEHUs, npeacTtaBieHHble B PIIJ[ mo

NAHHOU JUCIUILIHE.

1.2. OuenuBaHHe BCcEeX BUIOB KOHTPOJS (TEKYIIEro, MPOMEKYTOYHOIO, OLIEHKA OCTaTOYHBIX

3HAHWI ¥ YMEHUI ) OCYIIECTBIISCTCS M0 S-0a/uTbHOM IITKaJIe.

1.3. Pe3ynbTaThl OLICHUBAHUS TEKYIIIETO KOHTPOJISI YUYUTHIBAIOTCSA B PEUTHHTE.

2. IlepeuyeHb KOMIETEHUM C YKa3aHUEM Pe3yJIbTATOB C(POPMUPOBAHHOCTH KOMIIETEHIMH
B Ipolecce 0CBOCHNsI 00Pa30BaTeJIbHON MPOrpaMMbl

JITK-1 I'oTOBHOCTH K BBIITOJTHEHHUIO UCCIIEI0BATEILCKOM IEATEILHOCTH B 00J1aCTH y4eOHOTO
(U3UIECKOTO KCIIEPUMEHTA

3naer:

- 00pa3ibl TPOAYKTOB HCCIENOBATEIBCKONW NEATEIbHOCTH B 001acTu y4eOHOTO (DHU3MUECKOro
IKCIIEPUMEHTA;

- paboThl OTEUYECTBEHHBIX M 3apYOEKHBIX HCCIIeAOBaTeNe B 00sacTH y4eOHOro (hu3N4ecKoro
IKCIIEPUMEHTA;

- TPUEMBI, METOBI, CHEIU(PHUKY HCCIET0BATENBCKON EATENLHOCTH B 00JIacTH yueOHOro (hu3u-
YECKOTr0 IKCIIEPUMEHTA.

Ymeer:

- paboTaTh CO CTaHIAPTHBIM YYEOHBIM (DU3UUECKUM OOOPYIOBAHMEM IKOJBLHONH M BY30BCKOMH
nabopaTopuu;

- BBINOJHATH OIIEHKY JOCTOBEPHOCTH OMHCAHMs y4yeOHOro (hpU3M4ecKoro 3KCIepuMEHTa, BOC-
MPOU3BOJIUTH YUE€OHBINH IKCIEPUMEHT MO ONUCAHUIO, KPUTUYECKU aHAJIU3UPOBATh YCIOBUS U pe-
3yJbTATHI OMBITOB;

- OLEHHMBATh JUAAKTHUYECKHE BO3MOXKHOCTH Y4EOHOTO (PH3MUECKOr0 3KCIIEPHUMEHTA, COMOCTaB-
JSTH €r0 YCIOBHSI M Pe3YJIbTAaThl C U3y4aeMoil B Kypce (DM3UKU TEOpUEH, BBIABISATh HEJOCTATKU U
HaMe4JaTh MyTH COBEPIICHCTBOBAHMSI.

Baageer:

- CTpEeMJICHHEM K IKCIIEPUMEHTATLHOMY U3YUEHHUI0 (PU3NYECKHX SBICHU,

- TMOTPeOHOCTHIO AKCIEPUMEHTANIBHO JI0Ka3aTh H3y4YaeMble TEOPETHUECKHE IOJIOKEHUS Kak
MO>KHO 00Jiee TPOCTHIM U YOEIUTEITLHBIM CIIOCOOOM;

- OIIBITOM COBEPIICHCTBOBAHUSA YUeOHOTO (PU3NUECKOr0 HIKCIIEPUMEHTA.

3. Copep:xaHue OLIEHOYHBIX CPEICTB TEKYIIEro KOHTPOJIsi H KPUTEPHUH UX OLlCHHMBAHUS

3.1. Tekymuii KOHTPOJb OCYIIECTBIAETCS MPENOJaBaTelIeM IUCIUIUIMHBI MPU MPOBEACHUU
3aHATUH B cleayromux (GopMax: yCTHOE coOeceoBaHHE, OIEHKAa BBITIOJIHCHHS 3aJaHWi Ha
MPAKTUYECKHUX 3aHATHUSAX, OIEHKA CAMOCTOSATEILHON paOOThI acIIUpaHTa MO TUCIHUILIAHE.



3.2. ®opMbl TEKYIET0 KOHTPOJIsI U KPUTEPUHN UX OLIEHUBAHUSI

®opma kouTpoJ 1 - YcrHoe cobecenoBanne Tumosoe
yctHOe cobecenoBanue [Iposepsiembie komnerennuu: JTHK-1.

Bpewms oTBeTa Ha MOCTaBJICHHBIH BOMpoc He Oosee 2-3 MUHYT.
Kputepun oneHnBaHUS: UCUEPIBIBAIOUINIA OTBET - 5 OalJIOB; OTBET C HETOYHOCTAMHM - 4 Oaiia;
YIOBJIETBOPUTEBHBIN OTBET - 3 0ajuia; HEBEpHBIN OTBET - 2 Oayia; OTCYTCTBHE OTBeTa - 1 Oast.

Bonpocwvl cobecedosanus gopmynupyromes coeracuo cooepoicanuto 3anamuti (n.3.4. pabouetl
npozspammul).

Tunosoe cobecedosanue no meme: MarHuTHOE 10JIE

1) Kakue u3 uccrneqoBaHHBIX MaTepUAIOB OKa3aluch (heppoMarHeTukamu?

2) Kaxkwue u3 uccienoBaHHBIX MaTEPUAIOB OKA3JIMCh IaMarHeTHKaMu?

3) Kakue u3 uccieroBaHHBIX MaTepUaIOB OKa3aJluCh apaMarHeTHKaMu?

4) Kaxkue MHTEpHET-pECypCHI MO ONPEIETECHNI0O MATHUTHBIX CBOMCTB BellecTBa Bamu n3ydeHbl?
5) Kakue crocoObl BH3yanu3alyy MarHUTHOTO TOJIST MOKHO peajn30BaTh B MPOSKTHOU Jesi-
TEJIBHOCTH IIKOJIBHUKOB?

6) B kakux UCTOYHHMKAX HHPOPMAIMHN BU3YyaIU3AIHsI MATHUTHOTO TIOJISl pAaCCMOTPEeHa Hanbolee
MpeAMETHO?

7) KakoBbI mpaBuia TEXHUKH O€30MMACHOCTH TP UCIIOJIb30BAHHH HEOIUMOBBIX MAarHUTOB?

8) Omummre 6e30MacHbIi IKCIEPUMEHT 110 JEMOHCTpAIlMM HaMarHW4YMBaHus. VI3OXKHUTE CyTh
crarbu P.P.3akupoBa B xypHaiie «Pu3MKa B IIKOJIE», OCBSIIEHHON 3TOMY BOIPOCY.

dopma KOHTPOJIA 2 - BeinosHeHUE 3a1aHU Ha MPAKTUYECKOM 3aHATUU
Tunossie npaktuueckue 3aganus [Iposepsiembie komnerenuuu: JJHK-1.

Bpewmst BbInoHEHUS 3aJaHUI: B TEUCHUE MTPAKTUYECKUX 3aHITUH.

Kputepun oueHnBaHuA: 3aJaHUE BBIIIOJHEHO CAMOCTOSITENIbHO, HHUIIMATUBHO, MPUOOPHI U Ma-
TepHaJibl TIOJrOTOBJIEHBI aCIIUPAHTOM - OTJIMYHO; MPUMEHEHHE K MpoOiIeMe HUCCepPTaluOHHOTO
MCCIIETOBAHMS BBI3BAJIO TPYJHOCTH, HO B IIEJIOM 3a/IaHH€ BBIMOJIHEHO HAa BHICOKOM YpPOBHE, JKC-
MEPUMEHTHI MOJTYYUIIUCh, ACIIUPAHT YCBOWJI MPUEMBbI IKCIEPUMEHTAIbHONU AESITEIbHOCTU - XO-
pOIIO; PEeNpOIYKTUBHBIM MOAXOJ, OCBOCHBI TEPMHUHBI, HaiilieHa MH(POpPMAIUS - yIOBIETBOPH-
TCJIBHO.

Tunosvie 3a0anus no meme «OTHOCUTENBHOCTH 3JEKTPUUECKOTO M MATHUTHOTO TMOJIEH»
1) W3ydenue Teopuu ¢ UCHOIH30BAaHHUEM HCTOYHHKOB MH(POpPMAIUH (IOMOIHUTEIbHAS JIUTEpa-
Typa B ciucke PHJI).
1. IlpuHUMIO OTHOCUTEIBHOCTH B 3JIEKTPOJIUHAMUKE.
2. CpenuaibHas TEOPUS OTHOCUTEIBHOCTH.
3. Cune JlopeH1ia 1 OTHOCUTENBHOCTb.
4. DnexTpuyeckoe moJe.
5. Kak oOHapyXuTh 3J€KTpUIECKOe moJe?
2) BbrinogHEeHUE HKCTIEPUMEHTA.
6. MWITUBOIBTMETP MOCTOSTHHOTO TOKA.
7. DAEKTpUYECKOE MOJIE B MPOBOIAIIEM JIUCTE.
8. DJIEeKTpOMAarHUTHOE MOJIE B ABMKYIIEHCSA CUCTEME OTCUETA.
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®opma KoHTPOJI 3 - OLieHKa CaMOCTOSTENIFHON pabOTHI acTIMpaHTa 10 AUCIUILTNHE THITOBbIE

3aJjaHus Ui caMocTosiTeNbHON paboTel [IpoBepsemblie komnerenmu: JTHK-1.
Bpemst BBINOIHEHYS 3a1aHNM: BBITIOJIHAETCS B TCYCHUE BPEMEHH, OTBEICHHOIO HA CaMOCTOs-
TEJBbHYIO paboTy MO TeEMe, IPOBEPSETCS Ha MPAKTUUECKUX 3aHATHUIX.

Kputepun oneHMBaHMS: 33JaHUE BBIIOJIHEHO CaMOCTOSTEIbHO, MHULMATUBHO, IPUOOPHI U Ma-
TepUaibl NOATOTOBJICHBI aCIUPAHTOM - OTJIMYHO; IPUMEHEHHE K MpolieMe IHCcCepTalluOHHOTO
UCCJIEIOBaHMs BBI3BAJIO TPYJHOCTH, HO B II€JIOM 3a/IaHUE BBIIIOJIHEHO HAa BHICOKOM YpPOBHE, JKC-
NIEPUMEHTHI MOJTY4YMIIUCh, aCIIUPAHT YCBOWJ MPUEMBI IKCIEPUMEHTAIbHON AESTEIBHOCTU - XO-
pOLIO; PENPOIYKTUBHBIM MOAXOJ, OCBOCHBI TEPMHUHBI, HaillieHa MHpOpPMaLUs - yIOBIETBOPH-
TENBHO.

Tunosoe 3adanue no meme «OTHOCUTENLHOCTD NEKTPUUECKOTO U MATHUTHOTO TIOJIEH
I/IH,Z[I/IKaTOp PA3HOCTHU MOTCHIUAJIOB B KAYCCTBC MUJIJIMBOJIBTMCTPA. I/ISyLII/ITe PCKOMCHAOBAHHBIC
CTaTbH, B KOTOPBIX UCHOJB3YCTCA SKCIICPUMCHT C UCITOJIB30BAHUCM MHIUKATOPA Pa3HOCTHU I10-
TEHIIUAJIOB:

1. Maiiep, B.B. YueOHO-nCCcnen0BaTeNbCKUii MPOSKT: HHIXKATOP PA3HOCTH NOTEHIHANIOB [ TekcT]
/ B.B.Maiiep, E.1.Bapakcuna // Yuebnas ¢pusuka. - 2015. - Ne 2. - C. 3-5.

2. Maiiep B.B., Bapakcuna E.l. DxcnepumeHTanbHOE N3YUEHUE SJIEKTPOMArHUTHOW WHIYKITAH //
VYuebnas ¢pusuka. - 2016. - Ne 4. - C.31-45.

3. Mayer V.V. and Varaksina E.I. Lecture demonstrations of relativity of electric and magnetic
fields // European Journal of Physics, Vol. 37, No. 4, July 2016, 045209.

OHGHI/ITG I[I/I,Z[aKTI/I‘-IGCKI/Iﬁ MNOTCHIHAJI OIMMCAHHBIX OMBITOB C TOYKHU 3PCHUS HIKOJIBHOTO U BY30B-
CKOTO KypCOB (pH3HKH.

4. CoaepxaHue OLEHOYHBIX CPEICTB MPOMEKYTOUYHOM ATTECTAIUN U KPUTEPUH UX OLlEHH-
BaHUs

4.1 Ilpomesicymounas ammecmayus npogooumcs. B BUJie 3a4era.

4.2. Cooepoicanue oyenounoeo cpedcmea Ilposepsiembie komneteHiuu: JJHK-1.

Ipumepnvie 6onpocwvl u 3a0anus 3auemy. 3a4eT BBHICTABISIETCS O pe3yibTaTaM ayIUTOPHOU U
CaMOCTOSITENIbHOM paboThl MO AMCUUILIMHE B CIIydae yJIOBJIETBOPUTEIbHBIX PE3YIbTATOB BbI-
MOJIHEHHS 3a1aHUM.

Tunoevie 3a0anus 015 3ayema.

1) Haiinute u KpUTHYECKU MPOAHATU3UPYHTE HHOPMAIIHIO O COBPEMEHHBIX YUEOHBIX MOJAEISIX
YHUIIOJISIPHBIX AJIEKTPOJBUTATEICH M HUX TEOpPETHYeCKOM M3ydyeHuu. CrenaiiTe BBIBOJ O Cylle-
CTBOBAaHHUH B CUCTEME (PU3NUECKOTO 00pa30BaHMS MOTHOTO 3JIEMEHTa Y4eOHO! (DU3UKH.

2) Haiinute u u3yuute craThi XypHajoB European Journal of Physics, American Journal of
Physics, Physics Education u apyrux ydeOHyIO TEOpHUIO YHUIIOISPHOM MHAYKIMU. [Ipoananu3u-
pyiiTe BO3MOKHOCTb €€ NCIIOIBb30BaHus U 00ydeHne Gru3nke B IIKOJIE U MeIarOTHIECKOM BY3e.

3) BrImonHUTE MOUCK AOCTYMHBIX KOHCTpYKUMU TpaHcdopmartopa Tecna. OueHHTE AOCTOBEp-
HOCTh U TOJHOTY MMeroleiics nadopmaruu. Beibepure onucanus, JOCTYIHBIE AJIsi BOCIIPOU3-
BEJICHUS.

4.3. Kpumepuu oyerusanus cgpopmuposaHnocmu KOMnemeHyutl

Yooenemeopumensnotii (nopozoewtit) yposens: acnupaHT HaXoauT HHPOPMALUIO 00 y4eOHOM
(bu3MYeCKOM HKCIEPUMEHTE, BOCHPOU3BOJUT Ielarorudyeckue, (pU3ndeckue U METOIUYECKUe
TEPMUHBI, 1a€T ONpeAeTCHUS MOHATUH, 3HaeT Kilaccupukanuu, GOpMyIUPOBKH MPUHIUIIOB.
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ba3zoewuii (npoosunymulii) ypoéens: aclupaHT aHAIM3UPYET, CPAaBHUBAET, BBIIOJIHAET IIOUCK
,Z[OCTOBGpHOfI HH(bOpMaL[I/II/I, MNPUMCHACT 3HAHUA JJI IIJIAHUPOBAHUWS, BBIACIIACT IJIAaBHOC.

Ilosviuiennolii (6blcOKuUIl) ypoeensb: ACIUPAHT NPUMEHSET 3HAHUSI U YMEHUS JJIS1 KOHKPETHBIX
CUTYaIui, CBI3aHHBIX C TEMOU JNUCCEPTALIMOHHOTO UCCIENOBAHMs, CUCTEMATH3UPYET, 00001IaeT,
IUTAHUPYET, OLIEHUBAET TPYA03aTpaThl U IIPOTHO3UPYET pE3YIbTaT.

5. Conep:kaHue OLEHOYHBIX CPEACTB JA NPOBEPKH CHPOPMHUPOBAHHOCTH KOMIIETEHUMH
(KOHTPOJIb OCTATOYHBIX 3HAHWH, YMEHUI U HABBIKOB) 1 KPUTEPUU UX OLleHUBAHUS

JIIK-1 I'oTOBHOCTH K BBITIOTHEHHUIO UCCIIEOBATEIBCKOM IEATEIHHOCTH B 00JIACTH Y4EeOHOTO
($U3MIECKOT0 SKCIIEPUMEHTA

3a0anue. BBIMOTHUTE MOMCK JOCTYMHBIX KOHCTPYKIMU TpaHchopmaropa Tecnma. Ouenute no-
CTOBEPHOCTb M TOJIHOTY MMeroleiics nadopmarun. Beibepure onucanusi, TOCTYIHbIE UL BOC-
IPOM3BEICHUS.

3HaerT: YMeeT: Baaneert:
- 06p33]_[I)I IIPOAYKTOB - pa60TaT]) co CTaHIAPTHBIM|™ CTPEMIICHUEM K OKCIICPpHUMCH-
HCCJICIOBATEIbLCKOM yqe6H])IM (bI/I3I/ILIeCKI/IM 060pyﬂ0_TaJ'IBHOMy HU3YUYCHUIO (bI/ISI/ILIeCKI/IX

SIBIICHHIA,
- TOTPEeOHOCTBIO  JKCIIEPHMEH-
TaJIbHO JOKa3aThb HN3y4acMbIC

eATeILHOCTH B 00JIacTH
y4eOHOTO (PU3HUECKOTO
DKCIICPUMCHTA;

BAHMEM IIKOJBbHOM U BY30BCKOU
nmabopaTtopuu;
BBIMIOJHATh OLIEHKY JOCTOBEP-

- paboTBl  OTEYECTBEH-
HBIX U 3apyOeXHBIX HC-
ciezoBaTenieil B 00JIacTH

y4eOHOTO  (PU3UYECKOTrOo
PKCIIEPUMEHTA;

- TIPUEMBI, METO/IBI,
crienupuKy  HccIeaoBa-
TEJIbCKOH JeSITeIbHOCTH B
obsactu y4eOHOT0
(bu3IIeCcKOro JKCTIe-
pUMEHTA.

HOCTH ONHCaHUs y4eOHOro (Qu3n-
YECKOr0 JKCIIEPUMEHTa, BOCIPO-
W3BOJIUTH YICOHBIH SKCIIEPUMEHT IO
ONHCAaHWIO,  KPUTHYECKH  aHa-
JTM3UPOBATH YCIIOBHSI M PE3YJIbTAThI
OIIBITOB;

- OLICHMBATh JUJAKTHYECCKHE BO3-
MOYKHOCTH Y4eOHOTO (hHU3MUYECKOTO
DKCIIEPUMEHTA, COMOCTABIATH €ro
YCJIOBHS M PE3YJIbTAThI C U3y4aeMOU
B Kypce (DM3UKH T€OpHUEil, BBISBIATH
HECA0CTAaTKN )41 HaMc4daTb nyTu
COBEPIICHCTBOBAHMSI.

TCOPETUYCCKHUE TIOJOKCHUS KaK
MOXHO Oollee MpOCTHIM U yOe-
TATEILHBIM CIIOCOO0M;

OIIBITOM COBCPHICHCTBOBAHUSA
yaeOHOTO  (DU3UYECKOTO DKCITe-
pUMEHTA.

BreimmoHuTe 1OOUCK  JO-
CTYIIHBIX  KOHCTPYKIIUH
Tpanchopmatopa Tecna B
cetu MIHTEpHET.

OrneHuTe 10CTOBEPHOCTH U MOJTHOTY
uMeroILeiicst nH(OpMAaIHH.
[lepeuncinre HEAOCTATKH, HE
MO3BOJISIONINE HCIIOJIB30BATh
KOHKPETHBI UCTOUHUK UH(OP-

Malliy B Y9eOHOU e TEITHHOCTH.

Bri6epuTe onucanus, 10CTYITHbIE
U1 Bocipou3sBeieHus. M3noxure
[JIaH pealin3aliy SKCIIEPUMEHTA.

6.

Kpurepun onenuBanns cpOpMHPOBAHHOCTH KOMIIETeH M

Yooenemeopumenvnuiii (nopozoewtit) yposens: acnupant HaxoauT uHPopManuo 00 ydyeOHOM
(U3MYECKOM DKCIEPUMEHTE, BOCHPOU3BOJUT TENaroruveckue, (PU3ndecKue U METOIUYECKUE
TEPMUHBI, Ta€T ONPECICHHS MMOHATUH, 3HACT KITacCUPUKAIH, (POPMYITHUPOBKH ITPHHIIUTIOB.

bazoeswuii (npooeunymelit) ypoeensv: aCliUpaHT aHAIU3UPYET, CPABHUBAET, BBIMOIHSAET MOMCK
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,Z[OCTOBCpHOfI HH(bOpMaL[I/II/I, MNPUMCHACT 3HAHUA JJIA IIJIAHUPOBAHUWS, BBIACIIACT IJIAaBHOC.
Ilosviuiennolii (6blcoKuUIl) yposensb: ACIUPAHT NPUMEHSET 3HAHUSI U YMEHUS JJIS1 KOHKPETHBIX

CUTYaIui, CBI3aHHBIX C TEMOU IUCCEPTALIMOHHOTO UCCIENOBAHMS, CUCTEMATH3UPYET, 00001IaeT,
IUIAHUPYET, OLIEHUBAET TPYL03aTPaThl U IPOTHO3UPYET pe3yJIbTart.
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